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ȼȼȿȾȿɇɂȿ 
 

ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɪɨɫɫɢɣɫɤɢɯ ɭɫɥɨɜɢɹɯ ɡɨɥɨɬɨɞɨɛɵɱɚ — ɷɬɨ ɨɬɪɚɫɥɶ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɜ ɦɢɪɨɜɨɟ ɯɨɡɹɣɫɬɜɨ. 
Ɉɬɟɱɟɫɬɜɟɧɧɵɟ ɡɨɥɨɬɨɞɨɛɵɜɚɸɳɢɟ ɤɨɦɩɚɧɢɢ ɨɞɧɢ ɢɡ ɥɢɞɟɪɨɜ ɧɚ ɦɢɪɨɜɨɦ 
ɪɵɧɤɟ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɫɨɝɥɚɫɧɨ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɦɭ ɛɚɥɚɧɫɭ ɡɚɩɚɫɨɜ ɩɨɥɟɡɧɵɯ 
ɢɫɤɨɩɚɟɦɵɯ, ɨɛɴɟɦ ɡɚɩɚɫɨɜ ɡɨɥɨɬɚ ɜ ɊɎ ɩɪɟɜɵɲɚɟɬ 13,1 ɬɵɫ. ɬɨɧɧ (14 % ɦɢɪɨɜɵɯ 
ɪɚɡɜɟɞɚɧɧɵɯ ɡɚɩɚɫɨɜ), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɲɟɣ ɫɬɪɚɧɟ ɜɯɨɞɢɬɶ ɜ ɬɪɨɣɤɭ ɜɟɞɭɳɢɯ 
ɫɬɪɚɧ ɦɢɪɚ ɩɨ ɞɚɧɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ. ȼ ɢɬɨɝɟ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ 
ɡɨɥɨɬɨɞɨɛɵɱɚ — ɷɬɨ ɨɞɧɚ ɩɟɪɟɞɨɜɵɯ ɨɬɪɚɫɥɟɣ ɪɨɫɫɢɣɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɜ 
ɩɥɚɧɟ ɧɚɫɬɨɹɳɢɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɢ ɜ ɩɥɚɧɟ ɩɨɬɟɧɰɢɚɥɚ ɪɚɡɜɢɬɢɹ.  

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɡɨɥɨɬɨɞɨɛɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ 
ɫ 1998 ɩɨ 2019 ɝ. ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɞɜɚ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɯ ɪɟɡɭɥɶɬɚɬɚ:  

1) ɛɨɥɟɟ ɱɟɦ ɞɜɭɤɪɚɬɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ;  
2) ɭɫɬɚɧɨɜɥɟɧɢɟ ɜ ɨɬɪɚɫɥɢ ɞɨɦɢɧɚɧɬɵ ɦɢɪɨɜɵɯ ɤɨɪɩɨɪɚɰɢɣ.  
ɍɱɢɬɵɜɚɹ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɢɪɨɜɨɣ ɡɨɥɨɬɨɞɨɛɵɱɢ (ɫɧɢɠɟɧɢɟ 

ɦɢɪɨɜɵɯ ɰɟɧ ɧɚ ɡɨɥɨɬɨ ɢ ɫɜɟɪɬɵɜɚɧɢɟ ɞɨɛɵɱɢ), ɫɢɬɭɚɰɢɹ ɜ Ɋɨɫɫɢɢ ɨɫɬɚɟɬɫɹ ɛɨɥɟɟ 
ɱɟɦ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɜ ɜɢɞɭ ɞɟɜɚɥɶɜɚɰɢɨɧɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ. 

ɋɬɪɟɦɢɬɟɥɶɧɵɣ ɪɨɫɬ ɰɟɧɵ ɡɨɥɨɬɚ ɜ ɪɭɛɥɟɜɨɦ ɷɤɜɢɜɚɥɟɧɬɟ ɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɦɢɪɨɜɨɣ (ɞɨɥɥɚɪɨɜɨɣ) ɰɟɧɵ ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɡɨɥɨɬɨɩɪɨɦɵɲɥɟɧɧɢɤɨɜ. Ɉɬɫɸɞɚ ɢ ɫɧɢɠɟɧɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɬɪɚɬ ɜ ɨɬɪɚɫɥɢ, ɱɬɨ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɢɧɬɟɧɫɢɮɢɤɚɰɢɸ 
ɞɨɛɵɱɢ ɡɨɥɨɬɚ ɜ Ɋɨɫɫɢɢ ɜ ɩɪɨɬɢɜɨɜɟɫ ɦɢɪɨɜɨɣ ɬɟɧɞɟɧɰɢɢ ɟɟ ɫɧɢɠɟɧɢɹ. 

Ɋɟɫɩɭɛɥɢɤɚ Ɍɵɜɚ ɤ 2030 ɝɨɞɭ ɩɥɚɧɢɪɭɟɬ ɜɵɣɬɢ ɧɚ ɟɠɟɝɨɞɧɭɸ ɞɨɛɵɱɭ 2,5 
ɬɨɧɧɵ ɡɨɥɨɬɚ, ɱɬɨ ɜ 2,5 ɪɚɡɚ ɛɨɥɶɲɟ, ɱɟɦ ɩɨ ɢɬɨɝɚɦ 2018 ɝɨɞɚ, ɫɥɟɞɭɟɬ ɢɡ 
Ʉɨɧɰɟɩɰɢɢ ɪɚɡɜɢɬɢɹ ɢ ɨɫɜɨɟɧɢɹ ɦɢɧɟɪɚɥɶɧɨ-ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɪɟɫɩɭɛɥɢɤɢ. 

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɟɫɩɭɛɥɢɤɢ Ɍɵɜɚ ɹɜɥɹɟɬɫɹ ɦɟɫɬɨɪɨɠɞɟɧɢɟ «ɉɪɚɜɨɛɟɪɟɠɧɨɟ». ɉɨ ɞɚɧɧɵɦ 
ɢɡɵɫɤɚɧɢɣ, ɩɪɨɰɟɧɬ ɫɨɞɟɪɠɚɧɢɹ ɡɨɥɨɬɚ ɜ ɝɨɪɧɨɣ ɩɨɪɨɞɟ ɜɵɲɟ, ɱɟɦ ɧɚ ɞɪɭɝɢɯ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ.  

ȼ ɪɚɦɤɚɯ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ 
ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɟɤɬ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɡɨɥɨɬɨɢɡɜɥɟɤɚɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɱɚɧɨɜɨɝɨ 
ɜɵɳɟɥɚɱɢɜɚɧɢɹ – ɧɚɢɛɨɥɟɟ ɩɪɨɝɪɟɫɫɢɜɧɨɝɨ ɦɟɬɨɞɚ ɜɵɞɟɥɟɧɢɹ ɡɨɥɨɬɚ ɢɡ ɝɨɪɧɨɣ 
ɩɨɪɨɞɵ. 
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1 Ⱥɪɯɢɬɟɤɬɭɪɧɵɣ ɪɚɡɞɟɥ 
 
1.1 Ɉɩɢɫɚɧɢɟ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɥɨɳɚɞɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɨɥɨɬɨɢɡɜɥɟɤɚɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɪɚɫɩɨɥɨɠɟɧɚ ɜ 78 

ɤɦ ɨɬ ɝɨɪɨɞɚ Ʉɵɡɵɥ, ɜ ɜɨɫɬɨɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɉɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɩɚɪɚɦɟɬɪɵ ɩɪɢɧɹɬɵ ɫɨɝɥɚɫɧɨ [1], ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
 
Ɍɚɛɥɢɰɚ 1.1 – ɉɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ 

1 2 3 
Ɉɛɳɢɟ ɞɚɧɧɵɟ 

1 ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɦɢɧɭɫ 1,8 °ɋ 
2 ɋɪɟɞɧɟɟ ɝɨɞɨɜɨɟ ɩɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɹɧɨɝɨ ɩɚɪɚ 4,9 ɝɉɚ 
3 Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ IȾ 

ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 

1 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 

ɦɢɧɭɫ 48 °ɋ 

2 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,92 

ɦɢɧɭɫ 47 °ɋ  

3 Ⱥɛɫɨɥɸɬɧɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɦɢɧɭɫ 54 °ɋ  

4 
ɋɪɟɞɧɹɹ ɫɭɬɨɱɧɚɹ ɚɦɩɥɢɬɭɞɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 
ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ 

10,9 °ɋ 

5 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɧɢɠɟ 0 °ɋ 

178 ɫɭɬ, 
tɫɪ = ɦɢɧɭɫ 20,1 

°ɋ 

6 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɧɢɠɟ +8 °ɋ 

225 ɫɭɬ, 
tɫɪ = ɦɢɧɭɫ 15 

°ɋ 

7 
ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 
ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ 

73 % 

8 
ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɜ 15 ɱ 
ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ 

69 % 

9 Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɡɚ ɧɨɹɛɪɶ-ɦɚɪɬ 58 ɦɦ 
10 ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚ ɞɟɤɚɛɪɶ-ɮɟɜɪɚɥɶ ȼ 
11 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɡ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ ɩɨ ɪɭɦɛɚɦ ɡɚ ɹɧɜɚɪɶ  1,7 ɦ/ɫ 

12 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɡɚ ɩɟɪɢɨɞ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ൑ 8 °ɋ 

1,4 ɦ/ɫ 

Ɍɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 

1 
ɋɪɟɞɧɹɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ 
ɦɟɫɹɰɚ 

ɩɥɸɫ 27,1 °ɋ 

2 Ⱥɛɫɨɥɸɬɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɥɸɫ 41 °ɋ 

3 
ɋɪɟɞɧɹɹ ɫɭɬɨɱɧɚɹ ɚɦɩɥɢɬɭɞɵ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 
ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ 

13,4 °ɋ 

4 
ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 
ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ 

58 % 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 
1 2 3 

5 
ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɜ 15 ɱ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ 
ɦɟɫɹɰɚ 

42 % 

6 Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɡɚ ɚɩɪɟɥɶ-ɨɤɬɹɛɪɶ 
178 
ɦɦ 

7 ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚ ɢɸɧɶ-ɚɜɝɭɫɬ ɋ 
8 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɡ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ ɩɨ ɪɭɦɛɚɦ ɡɚ ɢɸɥɶ 1,3 ɦ/ɫ 
9 ɋɭɬɨɱɧɵɣ ɦɚɤɫɢɦɭɦ ɨɫɚɞɤɨɜ 51 ɦɦ 

 
Ɋɟɝɢɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɬɧɨɫɢɬɫɹ ɤɨ II  ɫɧɟɝɨɜɨɦɭ ɪɚɣɨɧɭ ɫɨɝɥɚɫɧɨ ɤɚɪɬɟ 

ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɊɎ ɩɨ ɜɟɫɭ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ [2], ɢ ɤ III  ɜɟɬɪɨɜɨɦɭ 
ɪɚɣɨɧɭ ɫɨɝɥɚɫɧɨ ɤɚɪɬɟ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɊɎ ɩɨ ɜɟɬɪɨɜɨɦɭ ɞɚɜɥɟɧɢɸ 
[3]. ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɵɬɢɹ – 1,0 ɤɉɚ [2, ɬɚɛɥ. 10.1], ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ – 0,38 ɤɉɚ [2, ɬɚɛɥ. 11.1]. 

ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɫ 10% ɫɬɟɩɟɧɶɸ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɜ ɬɟɱɟɧɢɢ 
50 ɥɟɬ – 8 ɛɚɥɥɨɜ [3, ɩɪɢɥ. Ⱥ]. 

 
1.2 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ 

ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, 
ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

 
ɉɪɨɦɵɲɥɟɧɧɨɟ ɡɞɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨɷɬɚɠɧɨɟ ɡɞɚɧɢɟ.  

ɉɥɚɧɢɪɨɜɨɱɧɚɹ ɫɬɪɭɤɬɭɪɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɡɨɥɨɬɨɢɡɜɥɟɤɚɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ 
ɨɫɧɨɜɚɧɚ ɧɚ ɱɟɬɤɨɦ ɞɟɥɟɧɢɢ ɩɨɦɟɳɟɧɢɣ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɝɪɭɩɩɵ ɜ ɟɞɢɧɨɦ 
ɨɛɴɟɦɟ. 

Ɂɞɚɧɢɟ ɪɚɡɛɢɬɨ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɛɥɨɤɚ: ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɢ 
ɨɛɫɥɭɠɢɜɚɸɳɢɣ. Ʉ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɛɥɨɤɭ ɨɬɧɨɫɢɬɫɹ ɝɥɚɜɧɵɣ ɤɨɪɩɭɫ, ɜ 
ɤɨɬɨɪɨɦ ɩɪɨɯɨɞɢɬ ɨɫɧɨɜɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɟɞɩɪɢɹɬɢɹ, ɢ 
ɧɟɛɨɥɶɲɚɹ ɩɪɢɫɬɪɨɣɤɚ, ɜ ɤɨɬɨɪɨɣ ɡɚɜɟɪɲɚɟɬɫɹ ɱɚɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɨɛɨɝɚɳɟɧɢɹ. ȼ ɝɥɚɜɧɨɦ ɤɨɪɩɭɫɟ ɮɚɛɪɢɤɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨɦɟɳɟɧɢɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ (Ⱥɋɍ), ɨɬɞɟɥɟɧɢɟ ɩɪɢɟɦɤɢ ɪɭɞɵ, 
ɨɬɞɟɥɟɧɢɢ ɢɡɦɟɥɶɱɟɧɢɹ, ɨɬɞɟɥɟɧɢɟ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɢ ɫɨɪɛɚɰɢɢ, ɨɬɞɟɥɟɧɢɟ 
ɫɨɪɬɢɪɨɜɤɢ ɢ ɡɚɝɪɭɡɤɢ ɢɬɨɝɨɜɨɝɨ ɫɵɪɶɹ, ɪɟɦɨɧɬɧɨɟ ɨɬɞɟɥɟɧɢɟ. ȼ ɩɪɢɫɬɪɨɣɤɟ ɜ 
ɨɫɹɯ 3-6/1 – Ʌ/1-ɉ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɦɟɳɟɧɢɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ʉ ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ ɛɥɨɤɭ ɨɬɧɨɫɹɬɫɹ ɫɟɦɶ ɩɪɢɫɬɪɨɟɤ. ɇɚ ɢɯ ɬɟɪɪɢɬɨɪɢɢ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɦɟɳɟɧɢɹ: ɭɡɥɵ ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ ɫɟɬɟɣ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɧɚɥɢɡɚɰɢɢ, ɭɫɬɚɧɨɜɤɢ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ ɢ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɡɥɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɩɨɫɬɭɩɚɟɦɵɯ 
ɪɟɚɝɟɧɬɨɜ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɷɥɟɤɬɪɨɩɨɞɫɬɚɧɰɢɹ, ɪɟɦɨɧɬɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɦɚɫɬɟɪɫɤɢɟ, ɫɚɧɭɡɟɥ. 
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1.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ - ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ 
ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɱɚɫɬɢ 
ɫɨɛɥɸɞɟɧɢɹ ɩɪɟɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɪɟɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɪɚɣɨɧɟ ɫ ɫɟɣɫɦɢɱɧɨɫɬɶɸ 8 ɛɚɥɥɨɜ, 

ɩɨɷɬɨɦɭ ɩɪɢ ɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɜɨɡɜɟɞɟɧɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɹɞ 
ɚɧɬɢɫɟɣɫɦɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ – ɤɚɪɤɚɫɧɚɹ ɩɨ ɪɚɦɧɨ-ɫɜɹɡɟɜɨɣ ɫɯɟɦɟ, ɡɞɚɧɢɟ 
ɫɨɫɬɨɢɬ ɢɡ ɜɨɫɶɦɢ ɛɥɨɤɨɜ. ɉɟɪɜɵɣ ɢ ɨɫɧɨɜɧɨɣ ɛɥɨɤ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɨɫɹɯ 3-11/ȼ-
ɉ, ɪɚɡɦɟɪɚɦɢ 24ɯ54 ɦ ɜ ɨɫɹɯ 7-11/ȼ-ɉ ɢ  24ɯ42 ɦ ɜ ɨɫɹɯ 3-7/ȼ-Ʌ; ɜɵɫɨɬɚ ɞɨ ɧɢɡɚ 
ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ – 18,3 ɦ; ɲɚɝ ɤɨɥɨɧɧ – 6 ɦ. ȼɬɨɪɨɣ ɛɥɨɤ ɢɦɟɟɬ 
ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 3-5/Ⱥ-Ȼ 12ɯ6 ɦ; ɜɵɫɨɬɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ 
– 10,6 ɦ; ɲɚɝ ɤɨɥɨɧɧ - 6 ɦ. Ɍɪɟɬɢɣ ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 10-14/Ⱥ-Ȼ 16ɯ6 ɦ; 
ɜɵɫɨɬɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ – 5,04 ɦ, ɜɬɨɪɨɝɨ – 5,0 ɦ; ɲɚɝ ɤɨɥɨɧɧ – 4,5-6 ɦ. ɑɟɬɜɟɪɬɵɣ 
ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 12-14/ȼ-ȿ 9ɯ18 ɦ; ɜɵɫɨɬɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ – 4,82 ɦ, 
ɜɬɨɪɨɝɨ – 5,18 ɦ; ɲɚɝ ɤɨɥɨɧɧ – 4,5-6 ɦ. ɉɹɬɵɣ ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 1-2/Ƚ-
ɀ 6ɯ18 ɦ; ɜɵɫɨɬɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ - 4,82 ɦ, ɜɬɨɪɨɝɨ - 4,68 ɦ; ɲɚɝ ɤɨɥɨɧɧ – 6 ɦ. 
ɒɟɫɬɨɣ ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 1-2/ɀ1-Ʌ 6ɯ18 ɦ; ɜɵɫɨɬɚ ɞɨ ɧɢɡɚ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɤɪɵɬɢɹ – 4,4 ɦ; ɲɚɝ ɤɨɥɨɧɧ – 6ɦ. ɋɟɞɶɦɨɣ ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 3-6/1 
Ʌ/1-ɉ 23ɯ13 ɦ; ɜɵɫɨɬɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ – 3,65 ɦ, ɜɬɨɪɨɝɨ – 6,93 ɦ; ɲɚɝ ɤɨɥɨɧɧ – 
5,0-6,0 ɦ. ȼɨɫɶɦɨɣ ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 7-11/ɉ-Ɋ 24ɯ6 ɦ; ɜɵɫɨɬɚ ɞɨ ɧɢɡɚ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ – 12,64 ɦ; ɲɚɝ ɤɨɥɨɧɧ - 6 ɦ.  

Ȼɥɨɤɢ ɢɦɟɸɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɪɚɡɥɢɱɢɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɩɨɷɬɨɦɭ ɦɟɠɞɭ ɧɢɦɢ 
ɭɫɬɪɚɢɜɚɟɬɫɹ ɚɧɬɢɫɟɣɫɦɢɱɟɫɤɢɣ ɲɨɜ. 

 
1.4 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 

ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
1.5 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ 

ɧɚɡɧɚɱɟɧɢɟɦ. ȼɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɤɪɚɲɟɧɚ ɜ 
ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

 
1.6 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɟɫɬɟɫɬɜɟɧɧɨɟ 

ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ, ɧɨɪɦɢɪɭɟɦɨɝɨ ɄȿɈ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɡɞɚɧɢɢ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ: ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɛɥɨɤɟ – ɞɜɭɯɪɹɞɧɨɟ ɩɚɧɟɥɶɧɨɟ ɨɫɬɟɤɥɟɧɢɟ 
ɫ ɜɟɪɯɧɢɦ ɢ ɰɟɧɬɪɚɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ, ɧɚɞ ɪɚɛɨɱɢɦɢ ɦɟɫɬɚɦɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ 
ɥɚɦɩɵ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ; ɜ ɨɛɫɥɭɠɢɜɚɸɳɟɦ ɛɥɨɤɟ – ɩɚɧɟɥɶɧɨɟ 
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ɨɫɬɟɤɥɟɧɢɟ ɧɚ ɤɚɠɞɨɦ ɷɬɚɠɟ ɤɨɪɩɭɫɚ, ɟɫɥɢ ɩɨɡɜɨɥɹɸɬ ɝɚɛɚɪɢɬɵ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɥɚɦɩɵ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ.  

 
1.7 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ – ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɝɨ ɲɭɦɨɜɨɝɨ ɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ 

ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɡɜɭɤɨ- ɢ ɜɢɛɪɨɢɡɨɥɹɰɢɹ ɧɚ ɤɪɨɜɥɢ ɢ ɜ 
ɩɨɥɚɯ. 

 
1.8 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɫɜɟɬɨɨɝɪɚɠɞɟɧɢɸ ɨɛɴɟɤɬɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɥɟɬɚ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ  
 
Ɋɟɲɟɧɢɹ ɩɨ ɫɜɟɬɨɨɝɪɚɠɞɟɧɢɸ ɨɛɴɟɤɬɚ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɨɥɟɬɚ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ ɧɟ ɬɪɟɛɭɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɴɟɦɧɨ-
ɩɥɚɧɢɪɨɜɨɱɧɵɦɢ ɪɟɲɟɧɢɹɦɢ ɡɞɚɧɢɹ. 

 
1.9 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɢ 

ɰɜɟɬɨɜɨɣ ɨɬɞɟɥɤɟ ɢɧɬɟɪɶɟɪɨɜ ɞɥɹ ɨɛɴɟɤɬɨɜ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ 

 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ ɭɱɬɟɧɨ 

ɦɧɨɝɨɨɛɪɚɡɢɟ ɫɜɨɣɫɬɜ, ɜɥɢɹɸɳɟɟ ɧɚ ɤɚɱɟɫɬɜɨ ɯɭɞɨɠɟɫɬɜɟɧɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ 
ɨɤɪɭɠɚɸɳɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɰɜɟɬɨɜɨɣ ɝɚɦɦɵ ɱɟɥɨɜɟɤɨɦ: ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 
ɨɫɨɛɟɧɧɨɫɬɶ ɩɨɦɟɳɟɧɢɹ, ɤɚɱɟɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɞɪ. 

ȼɨ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɬɟɪɢɚɥɵ, ɨɬɜɟɱɚɸɳɢɟ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ, ɷɫɬɟɬɢɱɟɫɤɢɦ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

 
1.10 Ɉɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ  

 
Ɇɚɬɟɪɢɚɥ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
ȼɵɛɢɪɚɹ ɦɚɬɟɪɢɚɥ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɪɚɡɦɟɪɵ ɩɪɨɥɟɬɨɜ ɢ ɲɚɝ 

ɤɨɥɨɧɧ, ɜɵɫɨɬɭ ɡɞɚɧɢɣ, ɜɟɥɢɱɢɧɭ ɢ ɯɚɪɚɤɬɟɪ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɤɚɪɤɚɫ ɧɚɝɪɭɡɨɤ, 
ɩɚɪɚɦɟɬɪɵ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɚɥɢɱɢɟ ɚɝɪɟɫɫɢɜɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɬɪɟɛɨɜɚɧɢɹ ɨɝɧɟɫɬɨɣɤɨɫɬɢ, ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɪɟɞɩɨɫɵɥɤɢ. ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɢɯ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ 
ɱɚɫɬɨ ɩɪɟɜɵɲɚɟɬ 60% ɨɬ ɨɛɳɟɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɣ. ɉɨɷɬɨɦɭ ɨɞɧɚ 
ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɡɚɞɚɱ ɩɨɜɵɲɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ — 
ɫɧɢɠɟɧɢɟ ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɢ ɢ ɦɚɫɫɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɣ. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɨɟɤɬɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 
ɛɭɞɟɬ ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɦ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. Ⱦɚɧɧɵɣ ɜɵɜɨɞ ɢɫɯɨɞɢɬ ɢɡ: 

- ɧɚɡɧɚɱɟɧɢɹ ɡɞɚɧɢɹ ɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɂɞɚɧɢɟ ɢɦɟɟɬ 
ɛɨɥɶɲɭɸ ɜɵɫɨɬɭ ɷɬɚɠɚ (ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɥɨɧɧɵ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɚ ɛɭɞɟɬ ɜɟɥɢɤ), 
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ɲɢɪɢɧɭ ɩɪɨɥɟɬɚ; ɝɪɭɡɨɩɨɞɴɟɦɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢɦɟɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɭɸ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɫ ɤɨɬɨɪɨɣ ɫɩɪɚɜɹɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ;  

- ɦɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɏɚɛɪɢɤɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ 78 ɤɦ ɨɬ ɛɥɢɠɚɣɲɟɝɨ 
ɤɪɭɩɧɨɝɨ ɝɨɪɨɞɚ, ɱɬɨ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɞɨɫɬɚɜɤɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɤ ɦɟɫɬɭ 
ɜɨɡɜɟɞɟɧɢɹ ɨɛɴɟɤɬɚ. ɋɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɭ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɢɠɟ, ɱɟɦ ɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ; 

- ɫɤɨɪɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɂɞɚɧɢɟ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɠɧɨ 
ɛɵɫɬɪɟɟ ɜɨɡɜɟɫɬɢ ɢ ɧɚɱɚɬɶ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɱɟɦ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ.  

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɩɬɢɦɚɥɶɧɨɣ ɤɚɪɤɚɫɧɨɣ ɫɯɟɦɨɣ ɛɭɞɟɬ 
ɪɚɦɧɨ-ɫɜɹɡɟɜɚɹ, ɢɫɯɨɞɹ ɢɡ ɜɵɛɨɪɚ ɦɚɬɟɪɢɚɥɨɜ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 
Фɭɧɞɚɦɟɧɬ. 
Ɏɭɧɞɚɦɟɧɬ – ɦɨɧɨɥɢɬɧɵɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ, 

ɜɵɫɨɬɨɣ 2,1 ɦ ɫ ɜɵɩɭɫɤɚɦɢ ɩɨɞ ɤɪɟɩɥɟɧɢɟ ɛɚɡɵ ɤɨɥɨɧɧɵ. Ɇɚɪɤɚ ɛɟɬɨɧɚ ȼ25, ȼ30 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɞ ɤɨɬɨɪɵɦɢ ɨɧ ɪɚɫɩɨɥɨɠɟɧ. Ɉɬɦɟɬɤɚ ɧɢɡɚ 
ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ -3,000.   

 
Ʉɨɥɨɧɧɵ. 
ȼ ɩɪɨɟɤɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɥɨɧɧɵ ɢɡ ɞɜɭɬɚɜɪɨɜɨɝɨ ɩɪɨɮɢɥɹ ɩɨɫɬɨɹɧɧɨɝɨ 

ɩɨ ɜɵɫɨɬɟ ɫɟɱɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɛɟɫɤɪɚɧɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɫ ɩɨɞɜɟɫɧɵɦɢ ɤɪɚɧɚɦɢ. 
ȼ ɩɪɨɥɟɬɟ ɫ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɭɯɜɟɬɜɟɜɵɟ ɤɨɥɨɧɧɵ ɢɡ 
ɞɜɭɬɚɜɪɨɜɨɝɨ ɩɪɨɮɢɥɹ ɩɟɪɟɦɟɧɧɨɝɨ ɩɨ ɜɵɫɨɬɟ ɫɟɱɟɧɢɹ. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ 
ɠɟɫɬɤɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɫɜɹɡɹɦɢ.  

 
Фɟɪɦɵ. 
ɋɬɪɨɩɢɥɶɧɵɟ ɮɟɪɦɵ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɨɥɤɚɦɢ ɢ 

ɬɪɟɭɝɨɥɶɧɨɣ ɪɟɲɟɬɤɨɣ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɢɡ ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ ɩɪɨɥɟɬɨɦ 
24 ɦ. ɍɤɥɨɧ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ – 2,5%. Ɉɩɨɪɧɵɟ ɩɚɧɟɥɢ ɮɟɪɦ ɢɦɟɸɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɤɪɟɩɥɟɧɢɟ ɪɚɫɤɨɫɨɦ. ɋɨɟɞɢɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜ ɭɡɥɚɯ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɮɚɫɨɧɤɚɦɢ. Ɏɟɪɦɚ ɤɪɟɩɢɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ 
ɤɨɥɨɧɧɟ ɧɚ ɡɚɪɚɧɟɟ ɭɤɪɟɩɥɟɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ.  

 
ɋɜяɡɢ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɧɟɢɡɦɟɧɹɟɦɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ 

ɫɯɟɦɵ ɤɚɪɤɚɫɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ ɩɨ ɩɨɤɪɵɬɢɸ. Ʉ ɤɨɧɫɬɪɭɤɰɢɹɦ ɫɜɹɡɢ ɤɪɟɩɹɬɫɹ ɧɚ ɛɨɥɬɚɯ. 

ɋɢɫɬɟɦɚ ɫɜɹɡɟɣ ɩɨ ɩɨɤɪɵɬɢɸ ɫɨɫɬɨɢɬ ɢɡ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɫɜɹɡɟɣ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɩɨ ɜɟɪɯɧɢɦ ɢ ɧɢɠɧɢɦ ɩɨɹɫɚɦ 
ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ ɭɫɬɪɚɢɜɚɸɬ ɦɟɠɞɭ ɫɬɪɨɩɢɥɶɧɵɦɢ 
ɮɟɪɦɚɦɢ. Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ <45ɨ, ɬɨ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɩɥɨɫɤɨɫɬɢ ɤɨɧɶɤɨɜɨɣ ɫɬɨɣɤɢ ɩɨ ɜɫɟɣ 
ɞɥɢɧɟ ɡɞɚɧɢɹ. 

 



17 

 

ɋɬɟɧɵ. 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɬɨɥɳɢɧɨɣ 200 ɦɦ, 

ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. Ⱦɥɢɧɧɚ ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 6000 ɦɦ, 
ɲɢɪɢɧɚ ɜ ɩɪɟɞɟɥɚɯ 1000 – 1200 ɦɦ. Ɋɚɫɤɥɚɞɤɚ ɩɚɧɟɥɟɣ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ. ɇɚ 
ɭɱɚɫɬɤɚɯ ɫ ɜɨɪɨɬɚɦɢ ɢ ɨɤɧɚɦɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɫ ɩɪɨɟɦɚɦɢ.  

 
ɉɟɪɟɤɪɵɬɢя. 
ȼ ɩɨɦɟɳɟɧɢɹɯ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɛɨɥɶɲɟ ɞɜɭɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɟɪɟɤɪɵɬɢɹ ɩɨ 

ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɛɚɥɤɚɦ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɩɨɦɟɳɟɧɢɣ, ɩɟɪɟɤɪɵɬɢɹ 
ɦɨɝɭɬ ɛɵɬɶ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɬɨɥɳɢɧɨɣ 200 ɦɦ ɢɥɢ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɧɚɫɬɢɥɚ. 

 
Ʉɪɨɜɥя. 
Ʉɨɧɫɬɪɭɤɰɢɹ ɤɪɨɜɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɚɥɶɧɵɦ ɭɬɟɩɥёɧɧɵɦ ɧɚɫɬɢɥɨɦ ɩɨ 

ɫɬɚɥɶɧɵɦ ɩɪɨɝɨɧɚɦ  ɫ ɬɨɥɳɢɧɨɣ ɭɬɟɩɥɢɬɟɥɹ 250 ɦɦ ɫ ɦɹɝɤɢɦ ɩɨɤɪɵɬɢɟɦ. 
Ʉɪɨɜɥɹ ɞɜɭɫɤɚɬɧɚɹ ɫ ɭɤɥɨɧɨɦ 2,5%. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɪɨɝɨɧɨɜ – ɩɪɨɞɨɥɶɧɨɟ, ɲɚɝ 
ɩɪɨɝɨɧɨɜ – 3000 ɦɦ. ɉɪɨɝɨɧɵ ɨɩɢɪɚɸɬɫɹ ɧɚ ɫɬɪɨɩɢɥɶɧɵɟ ɮɟɪɦɵ.  

 
Ʌɟɫɬɧɢɰɵ. 
Ʌɟɫɬɧɢɰɵ ɢɡ ɪɢɮɥёɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɥɢɫɬɨɜ ɩɨ ɦɟɬɚɥɥɢɱɟɫɤɢɦ 

ɤɨɫɨɭɪɚɦ. Ɉɝɪɚɠɞɟɧɢɟ ɥɟɫɬɧɢɰ ɜɵɫɨɬɨɣ 900 ɦɦ.    
 
Ɉɤɧɚ. 
Ɉɤɨɧɧɵɟ ɩɚɧɟɥɢ ɩɥɚɫɬɢɤɨɜɵɟ, ɜ ɫɪɟɞɧɟɦ ɪɹɞɭ – ɞɥɢɧɧɨɣ 6000 ɦɦ, ɜɵɫɨɬɨɣ 

1200 – 1800 ɦɦ. ȼ ɤɪɚɣɧɟɦ ɪɹɞɭ – ɞɥɢɧɧɨɣ 5500 ɦɦ, ɜɵɫɨɬɨɣ 1200 – 1800 ɦɦ. ɉɨ 
ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɨɤɧɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɞɜɚ ɪɹɞɚ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɣ 
ɨɫɜɟɳɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɦɟɫɬ. Ɇɟɯɚɧɢɡɦ ɨɬɤɪɵɜɚɧɢɹ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ.  

 
Ⱦɜɟɪɢ. 
Ⱦɜɟɪɢ ɞɥɹ ɩɟɪɫɨɧɚɥɚ – ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɝɥɭɯɢɟ ɞɜɭɫɬɜɨɪɱɚɬɵɟ ɲɢɪɢɧɨɣ 

ɩɨɥɨɬɟɧ 700 ɦɦ, ɜɵɫɨɬɨɣ 2070 ɦɦ. Ɍɚɤ ɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɟɪɧɵɟ ɩɨɥɨɬɧɚ 
ɬɨɥɳɢɧɨɣ 1010 ɦɦ, ɜɵɫɨɬɨɣ 2070 ɦɦ ɜ ɜɨɪɨɬɚɯ. ȼɨɪɨɬɚ ɲɢɪɢɧɨɣ 3600 ɦɦ, 
ɜɵɫɨɬɨɣ 4200 ɦɦ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 
Ɍɚɛɥɢɰɚ 1.2 – ȼɟɞɨɦɨɫɬɶ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɩɪɨёɦɨɜ 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨɥ-

ɜɨ 
Ɇɚɫɫɚ, 
ɟɞ. ɤɝ 

ɉɪɢɦ. 

1 2 3 4 5 6 
Ⱦɜɟɪɢ 

1 ȽɈɋɌ 31173-2016 Ⱦɇȼ Ƚ 14-21 14   
2 ȽɈɋɌ 30970-2002 Ⱦɉȼ Ƚ 10-21 10   
3 ȽɈɋɌ 30970-2002 Ⱦɉȼ Ƚ 8-21 8   
4 ȽɈɋɌ 31174-2017 ȼɆ 36-42 7   

 

 

 



18 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2 
1 2 3 4 5 6 

Ɉɤɧɚ 

ɈɄ-1 ȽɈɋɌ 21096-75 
ɈɉȽ Ȼ1 6000-1200 (4Ɇ1-12-

4Ɇ1-12-ɂ4) 45   

ɈɄ-2 ȽɈɋɌ 21096-75 
ɈɉȽ Ȼ1 5500-1200 (4Ɇ1-12-

4Ɇ1-12-ɂ4) 22   

ɈɄ-3 ȽɈɋɌ 21096-75 
ɈɉȽ Ȼ1 4000-1200 (4Ɇ1-12-

4Ɇ1-12-ɂ4) 6   

 
ɉɨɥɵ. 

Ɍɚɛɥɢɰɚ 1.3 – ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 
ɇɨɦ 
ɩɨɦ. 

Ɍɢɩ 
ɩɨɥɚ 

ɋɯɟɦɚ ɩɨɥɚ  Ⱦɚɧɧɵɟ ɷɥɟɦɟɧɬɨɜ ɩɨɥɚ 
ɉɥɨɳɚɞɶ, 

ɦ2 
1 2 3 4 5 

1,2,3,4, 
5,6,7,8, 
9,10,11, 
12,13,14 

1 

 

ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ Ɇ200 – 50 
ɦɦ; 
ɍɬɟɩɥɢɬɟɥɶ ɌȿɏɇɈɇɂɄɈɅɖ 
– 250 ɦɦ; 
ɉɨɞɫɬɢɥɚɸɳɢɣ ɫɥɨɣ ɢɡ 
ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ22,5 – 600 ɦɦ; 
ɋɤɚɥɶɧɵɣ ɝɪɭɧɬ. 

3300,00 

15 2 

 

Ʉɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ ɧɚ 
ɩɪɨɫɥɨɣɤɟ ɢɡ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ – 18 ɦɦ; 
ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ Ɇ200 – 50 
ɦɦ; 
ɍɬɟɩɥɢɬɟɥɶ ɌȿɏɇɈɇɂɄɈɅɖ 
– 250 ɦɦ; 
ɉɨɞɫɬɢɥɚɸɳɢɣ ɫɥɨɣ ɢɡ 
ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ22,5 – 600 ɦɦ; 
ɋɤɚɥɶɧɵɣ ɝɪɭɧɬ. 

36,00 

- 3 

 

Ʌɢɧɨɥɟɭɦ – 5 ɦɦ; 
Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ 2 
ɦɦ; 
ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ Ɇ200 – 40 
ɦɦ; 
Ɂɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɟ ɩɥɢɬɵ – 
20 ɦɦ; 
ɀɟɥɟɡɨɛɟɬɨɧɧɚɹ ɩɥɢɬɚ 
ɩɟɪɟɤɪɵɬɢɹ – 150 ɦɦ.  

720,00 

 
1.11 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɱɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ, 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɡɞɚɧɢɹ  

ɉɪɢɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɱɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ 
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ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɰɟɥɨɦ, ɚ ɬɚɤɠɟ ɢɯ ɨɬɞɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɭɡɥɨɜ, ɞɟɬɚɥɟɣ, ɜ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɩɟɪɟɜɨɡɤɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɉɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɨɬɪɚɠɟɧɧɵɯ ɜ ɝɥɚɜɚɯ ɫɥɟɞɭɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ: 

- ɋɉ 20.13330. 2016 «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ»; 
- ɋɉ 16.13330.2017 «ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. ɇɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ»; 
- ɋɉ 22.13330.2011  «Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ». 
 
1.12 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɨɦɟɧɤɥɚɬɭɪɵ, ɤɨɦɩɨɧɨɜɤɢ ɢ ɩɥɨɳɚɞɟɣ 

ɨɫɧɨɜɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ  
 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɩɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɞɥɹ ɨɛɨɝɚɳɟɧɢɹ 

ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɢɯ ɪɭɞ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ «ɉɪɚɜɨɛɟɪɟɠɧɨɟ» ɩɭɬёɦ 
ɱɚɧɨɜɨɝɨ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ. 

Ⱦɥɹ ɨɛɨɝɚɳɟɧɢɹ ɪɭɞ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟɩɪɟɪɵɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɥɢɧɢɢ. 
Ɉɧɚ ɞɟɣɫɬɜɭɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɩɨɫɬɨɹɧɧɨ ɞɜɢɝɚɸɳɟɣɫɹ ɪɭɞɵ ɜ ɫɭɯɨɦ ɢ ɦɨɤɪɨɦ 
ɜɢɞɟ ɩɨ ɨɬɤɪɵɬɵɦ ɤɨɧɜɟɣɟɪɚɦ ɢ ɡɚɤɪɵɬɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ.  

Ɍɟɯɧɨɥɨɝɢɹ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɨɛɨɝɚɳɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: 
- ɢɡɦɟɥɶɱɟɧɢɟ ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɟɣ ɪɭɞɵ ɞɨ ɛɨɥɟɟ ɦɟɥɤɨɣ ɮɪɚɤɰɢɢ ɜ 

ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɥɶɧɢɰɚɯ; 
- ɜɵɳɟɥɚɱɢɜɚɧɢɟ ɡɨɥɨɬɚ ɜ ɱɚɧɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɢɚɧɢɞɧɵɯ ɪɚɫɬɜɨɪɨɜ; 
- ɫɝɭɳɟɧɢɟ ɨɛɨɝɚɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɩɨɥɭɱɟɧɢɟ ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɟɣ ɫɦɟɫɢ; 
-   ɮɢɥɶɬɪɚɰɢɹ ɩɨɥɭɱɟɧɧɨɣ ɫɦɟɫɢ;  
- ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɢɟ ɩɪɨɞɭɤɬɵ ɮɢɥɶɬɪɚɰɢɢ ɨɬɩɪɚɜɥɹɸɬ ɧɚ ɧɟɣɬɪɚɥɢɡɚɰɢɸ; 
- ɫɥɢɬɵɣ ɫɝɭɳɚɸɳɢɣ ɪɚɫɬɜɨɪ ɨɬɩɪɚɜɥɹɸɬ ɧɚ ɨɫɚɠɞɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɟɝɨ 

ɜɧɨɜɶ ɮɢɥɶɬɪɭɸɬ, ɨɬɞɟɥɹɹ ɨɬɯɨɞɵ ɢ ɫɵɪɶɟ, ɨɬɩɪɚɜɥɹɟɦɨɟ ɧɚ ɜɬɨɪɢɱɧɨɟ 
ɜɵɳɟɥɚɱɢɜɚɧɢɟ; 

- ɧɟɣɬɪɚɥɢɡɨɜɚɧɧɨɟ ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɟɟ ɫɵɪɶɟ ɨɬɩɪɚɜɥɹɸɬ ɧɚ ɫɨɪɛɚɰɢɸ, 
ɩɨɥɭɱɚɹ ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɟɟ ɫɵɪɶɟ, ɝɨɬɨɜɨɟ ɤ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ, ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɨɬɯɨɞɵ.  

Ɍɪɟɛɭɟɦɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɦɟɟɬ ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɵ, 
ɩɨɷɬɨɦɭ ɩɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɞɨɫɬɚɬɨɱɧɨɣ ɩɪɨɫɬɨɪɧɨɫɬɶɸ, ɧɟɨɛɯɨɞɢɦɨ 
ɧɚɥɢɱɢɟ ɝɪɭɡɨɩɨɞɴёɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɮɚɛɪɢɤɢ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɚɤ ɤɚɤ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 
ɜɟɞɟɬɫɹ ɪɚɛɨɬɚ ɫ ɯɢɦɢɤɚɬɚɦɢ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɢɯ ɜɨɡɦɨɠɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɝɨ ɧɚɯɨɠɞɟɧɢɹ 
ɩɟɪɫɨɧɚɥɚ (ɜɨɡɦɨɠɧɵɟ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɟ ɭɫɬɚɧɨɜɤɢ ɜɟɧɬɢɥɹɰɢɢ ɢ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ), ɪɟɲɟɧɢɹ ɩɨ ɞɨɫɬɚɜɤɟ ɯɢɦɢɤɚɬɨɜ ɤ ɦɟɫɬɭ ɢɯ ɩɪɢɦɟɧɟɧɢɹ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ ɹɜɥɹɸɬɫɹ: ɲɚɪɨɜɵɟ 
ɦɟɥɶɧɢɰɵ, ɤɨɬɨɪɵɟ ɢɡɦɟɥɶɱɚɸɬ ɩɨɫɬɭɩɚɸɳɭɸ ɪɭɞɭ ɧɚ ɛɨɥɟɟ ɦɟɥɤɭɸ ɮɪɚɤɰɢɸ; 
ɱɚɧɵ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ 
ɪɚɫɬɜɨɪɟɧɢɹ ɡɨɥɨɬɚ ɜ ɪɭɞɟ; ɪɚɞɢɚɥɶɧɵɣ ɫɝɭɫɬɢɬɟɥɶ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɨɛɟɫɲɥɚɦɥɢɜɚɧɢɹ ɩɭɥɶɩ ɢ ɫɭɫɩɟɧɡɢɣ; ɫɨɪɛɰɢɨɧɧɵɟ ɨɱɢɫɬɧɵɟ, ɜ ɤɨɬɨɪɵɯ 
ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɨɬɞɟɥɟɧɢɹ ɡɨɥɨɬɚ ɨɬ ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɟɝɨ ɪɚɫɬɜɨɪɚ.   
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ɉɨ ɫɚɧɢɬɚɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɨɬɧɨɫɢɬɫɹ ɤ 
ɝɪɭɩɩɟ 3ɛ.  
Ɍɚɛɥɢɰɚ 1.4 – ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɦɟɳɟɧɢɣ 
ɇɨɦɟɪ 
ɩɨɦɟ- 
ɳɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɉɥɨɳɚɞɶ, 

ɦ2 

Ʉɚɬɟɝɨɪɢɹ 
ɩɨɦɟ- 
ɳɟɧɢɹ 

1 2 3 4 
1 Ɉɬɞɟɥɟɧɢɟ ɩɪɢёɦɤɢ ɪɭɞɵ 95,24 Ⱦ 
2 Ɉɬɞɟɥɟɧɢɟ ɢɡɦɟɥɶɱɟɧɢɹ 607,41 ȼ 
3 ɉɨɦɟɳɟɧɢɹ Ⱥɋɍ 120,70 ȼ 
4 Ɉɬɞɟɥɟɧɢɟ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɢ ɫɨɪɛɰɢɢ 1025,30 Ⱦ 

5 
Ɉɬɞɟɥɟɧɢɟ ɫɨɪɬɢɪɨɜɤɢ ɢ ɨɬɝɪɭɡɤɢ 

ɝɨɬɨɜɨɝɨ ɫɵɪɶɹ 
304,38 Ⱦ 

6 
ɉɨɦɟɳɟɧɢɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ 

ɩɪɨɢɡɜɨɞɫɬɜɚ 
288,45 ȼ 

7 Ɋɟɦɨɧɬɧɨɟ ɨɬɞɟɥɟɧɢɟ 150,97 Ⱦ 
8 ɊɆɆ 97,45 Ⱦ 
9 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɩɨɞɫɬɚɧɰɢɹ 166,59 ȼ 
10 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɭɡɟɥ (ɪɟɚɝɟɧɬɵ) 101,64 ȼ 

11 
ɍɫɬɚɧɨɜɤɢ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ ɢ 

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ 
77,49 ȼ 

12 
Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɭɡɟɥ 

(ɜɨɞɨɫɧɚɛɠɟɧɢɟ) 114,61 ȼ 

13 ɍɡɟɥ ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ ȼɢɄ 109,59 ȼ 
14 ɋɚɧɭɡɟɥ 38,33 Ⱦ 

 
 
1.13 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɢ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
 
1) ɋɨɛɥɸɞɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ 
Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 

50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ».  
ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ (ɫɦ. ɩɪɢɥɨɠɟɧɢɟ Ⱥ - Ƚ). 
2) ɋɧɢɠɟɧɢɟ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɣ 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɰɟɯɚ ɪɭɤɨɜɨɞɫɬɜɨɜɚɥɢɫɶ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 

51.13330.2011 «Ɂɚɳɢɬɚ ɨɬ ɲɭɦɚ». 
Ɂɚɳɢɬɚ ɨɬ ɲɭɦɚ ɨɛɟɫɩɟɱɟɧɚ: 
- ɪɚɰɢɨɧɚɥɶɧɵɦ ɚɪɯɢɬɟɤɬɭɪɧɨ — ɩɥɚɧɢɪɨɜɨɱɧɵɦ ɪɟɲɟɧɢɟɦ; 
- ɩɪɢɦɟɧɟɧɢɟɦ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɧɨɪɦɚɬɢɜɧɭɸ ɡɜɭɤɨɢɡɨɥɹɰɢɸ; 
- ɩɪɢɦɟɧɟɧɢɟɦ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɯ ɨɛɥɢɰɨɜɨɤ; 
- ɜɢɛɪɨɢɡɨɥɹɰɢɟɣ ɢɧɠɟɧɟɪɧɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɂɜɭɤɨɢɡɨɥɹɰɢɹ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɩɪɨɟɤɬɟ ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ 



21 

 

ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ ɲɭɦɚ, ɚ ɬɚɤ ɠɟ ɨɬ ɭɞɚɪɧɨɝɨ ɲɭɦɚ  ɢ 
ɲɭɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ, ɜɨɡɞɭɯɨɜɨɞɨɜ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ  ɞɨ 
ɭɪɨɜɧɹ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɝɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɩɨ ɋɉ 51.13330.2011. 

3) Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɢ ɩɚɪɨɢɡɨɥɹɰɢɹ ɩɨɦɟɳɟɧɢɣ 
ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ ɩɨɦɟɳɟɧɢɣ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɚɹ ɩɪɨɫɥɨɣɤɚ. 
4) ɋɧɢɠɟɧɢɟ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɩɨɦɟɳɟɧɢɹ 
ɉɪɨɰɟɫɫɨɜ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɩɨɜɵɲɟɧɧɨɣ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɩɨɦɟɳɟɧɢɣ, ɜ 

ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɡɞɚɧɢɢ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ, ɩɪɢ ɷɬɨɦ, ɜ ɤɚɠɞɨɦ ɨɬɞɟɥɟɧɢɢ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜɟɧɬ.ɲɚɯɬɚ ɞɥɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɜɨɡɞɭɯɚ. 

5) ɋɨɛɥɸɞɟɧɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢ ɢɧɵɯ ɢɡɥɭɱɟɧɢɣ, 
ɫɨɛɥɸɞɟɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

ȼ ɩɨɦɟɳɟɧɢɹɯ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɹɜɥɹɸɳɟɝɨɫɹ ɢɫɬɨɱɧɢɤɨɦ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢ ɢɧɵɯ ɢɡɥɭɱɟɧɢɣ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 
ɨɝɨɪɨɠɟɧɧɵɯ ɷɥɟɤɬɪɨɳɢɬɨɜɵɯ,  

ɋɨɛɥɸɞɟɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ ɫɨɝɥɚɫɧɨ 
ɋɚɧɉɢɧ 2.1.2.1002-00. 

6) ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɇɚɫɬɨɹɳɢɣ ɩɪɨɟɤɬ ɜɵɩɨɥɧɟɧ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ 

22.07.2008 N 123-ɎɁ (ɪɟɞ. ɨɬ 13.07.2015) "Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ" ɢ ɞɪɭɝɢɯ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ, ɢ ɧɨɪɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɬɶɟɣ 32 [6] ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɨɛɴɟɤɬ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɡɞɚɧɢɟ ɡɞɚɧɢɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɨɛɨɝɚɳɟɧɢɹ 
ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɟɣ ɪɭɞɵ. Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ Ɏ5.1.  

ȼ ɡɞɚɧɢɢ ɮɚɛɪɢɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 6 ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ.  
ɋɢɫɬɟɦɚ ɨɛɴёɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɡɞɚɧɢɹ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ: ɧɚɥɢɱɢɟɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɟɝɪɚɞ (ɫɬɟɧ, ɩɟɪɟɝɨɪɨɞɨɤ); 
ɭɫɬɪɨɣɫɬɜɨɦ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɨɦɟɳɟɧɢɣ, 
ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ ɫ ɬɪɟɛɭɟɦɵɦɢ ɩɨ ɧɨɪɦɚɦ ɩɚɪɚɦɟɬɪɚɦɢ; ɩɪɢɦɟɧɟɧɢɟɦ ɧɟɫɭɳɢɯ 
ɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɧɭɥɟɜɵɦ ɩɪɟɞɟɥɨɦ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɝɧɹ (ɤɥɚɫɫ Ʉ0) ɢ ɫ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɦɢ ɩɪɟɞɟɥɚɦɢ 
ɨɝɧɟɫɬɨɣɤɨɫɬɢ; ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 
ɫ ɬɪɟɛɭɟɦɵɦɢ ɩɨ ɧɨɪɦɚɦ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ.  

ɉɪɢɧɹɬɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɧɚɩɪɚɜɥɟɧɵ ɧɚ: ɫɜɨɟɜɪɟɦɟɧɧɭɸ ɢ 
ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɭɸ ɷɜɚɤɭɚɰɢɸ ɥɸɞɟɣ; ɫɩɚɫɟɧɢɟ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɨɞɜɟɪɝɧɭɬɶɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ.  

ɑɚɫɬɢ ɡɞɚɧɢɹ ɪɚɡɥɢɱɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, 
ɪɚɡɞɟɥɟɧɧɵɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɩɪɟɝɪɚɞɚɦɢ ɨɛɟɫɩɟɱɟɧɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦɢ 
ɷɜɚɤɭɚɰɢɨɧɧɵɦɢ ɜɵɯɨɞɚɦɢ. ɋɩɟɰɢɮɢɤɨɣ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɦɚɫɫɨɜɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɜ ɩɨɦɟɳɟɧɢɹɯ ɨɛɴɟɤɬɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ: 
ɩɪɢɨɪɢɬɟɬɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɧɨɪɦɚɦɢ ɢ ɭɬɜɟɪɠɞɟɧɧɵɦ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ; 
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ɫɨɛɥɸɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɚɜɢɥ ɢ ɨɯɪɚɧɭ ɨɬ ɩɨɠɚɪɚ, ɫɬɪɨɹɳɟɝɨɫɹ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ, ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ; 

ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɪɟɞɫɬɜ ɛɨɪɶɛɵ ɫ ɩɨɠɚɪɨɦ; 
ɜɨɡɦɨɠɧɨɫɬɶ ɛɟɡɨɩɚɫɧɨɣ ɷɜɚɤɭɚɰɢɢ ɢ ɫɩɚɫɟɧɢɹ ɥɸɞɟɣ, ɚ ɬɚɤɠɟ ɡɚɳɢɬɵ 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ ɩɪɢ ɩɨɠɚɪɟ ɜ ɫɬɪɨɹɳɟɦɫɹ ɨɛɴɟɤɬɟ ɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ. 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɥɟɞɭɟɬ: 
ɨɛɟɫɩɟɱɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɡɞɚɧɢɹ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɪɟɞɫɬɜ ɟɝɨ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɨɟɤɬɧɨɣ ɢ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɧɢɯ; 

ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ 
ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ; 

ɧɟ ɞɨɩɭɫɤɚɬɶ ɢɡɦɟɧɟɧɢɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ, ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ 
ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɛɟɡ ɩɪɨɟɤɬɚ, ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɢ ɭɬɜɟɪɠɞɟɧɧɨɝɨ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ; 

ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɟ ɞɨɩɭɫɤɚɬɶ ɩɪɢɦɟɧɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ 
ɢ ɦɚɬɟɪɢɚɥɨɜ, ɧɟ ɨɬɜɟɱɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦ. 

 
1.14 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɪɚɡɪɭɲɟɧɢɹ  
 
ȼ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 28. 13330. 2012. 
«Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ». 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɫɧɨɜɚɧɢɣ ɨɬ ɡɚɦɚɱɢɜɚɧɢɹ ɜɨɤɪɭɝ ɫɬɟɧ ɩɨ ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ 
ɜɵɩɨɥɧɟɧ ɭɤɥɨɧ ɚɫɮɚɥɶɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ. 

 
1.15 ɂɧɠɟɧɟɪɧɵɟ ɪɟɲɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɡɚɳɢɬɭ 

ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ ɨɬ ɨɩɚɫɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ 

 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ 

ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 14.13330.2011 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ 
ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ II-7-81» ɧɚɞɥɟɠɢɬ: 

– ɩɪɢɦɟɧɹɬɶ ɦɚɬɟɪɢɚɥɵ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɧɢɠɟɧɢɟ ɫɟɣɫɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɢɫɬɟɦɵ 
ɫɟɣɫɦɨɢɡɨɥɹɰɢɢ, ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɟɦɩɮɢɪɨɜɚɧɢɹ ɢ ɞɪɭɝɢɟ ɧɨɜɵɟ ɫɢɫɬɟɦɵ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɟɣɫɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ; 

– ɩɪɢɧɢɦɚɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɢɦɦɟɬɪɢɱɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ-
ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɫ ɪɚɜɧɨɦɟɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɧɚɝɪɭɡɨɤ ɧɚ 
ɩɟɪɟɤɪɵɬɢɹ, ɦɚɫɫ ɢ ɠɟɫɬɤɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ; 
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– ɜ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ ɪɚɫɩɨɥɚɝɚɬɶ ɫɬɵɤɢ ɷɥɟɦɟɧɬɨɜ ɜɧɟ ɡɨɧɵ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɭɫɢɥɢɣ, ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɨɧɨɥɢɬɧɨɫɬɶ, ɨɞɧɨɪɨɞɧɨɫɬɶ ɢ 
ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ; 

– ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɥɨɜɢɹ, ɨɛɥɟɝɱɚɸɳɢɟ ɪɚɡɜɢɬɢɟ ɜ ɷɥɟɦɟɧɬɚɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɯ ɫɨɟɞɢɧɟɧɢɹɯ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ. 

ɉɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɛɥɢɡɢ ɩɥɨɫɤɨɫɬɟɣ 
ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɪɚɡɥɨɦɨɜ, ɫ ɤɪɭɬɢɡɧɨɣ ɫɤɥɨɧɨɜ ɛɨɥɟɟ 15 ɝɪɚɞ., ɧɚɪɭɲɟɧɢɟɦ ɩɨɪɨɞ 
ɮɢɡɢɤɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɩɪɨɫɚɞɨɱɧɵɦɢ ɢ ɧɚɛɭɯɚɸɳɢɦɢ ɝɪɭɧɬɚɦɢ, 
ɨɫɵɩɹɦɢ, ɨɛɜɚɥɚɦɢ, ɩɥɵɜɭɧɚɦɢ, ɨɩɨɥɡɧɹɦɢ, ɤɚɪɫɬɨɦ, ɝɨɪɧɵɦɢ ɜɵɪɚɛɨɬɤɚɦɢ, 
ɫɟɥɹɦɢ ɹɜɥɹɸɬɫɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɜ ɫɟɣɫɦɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ. ɉɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɬɚɤɢɯ ɩɥɨɳɚɞɤɚɯ ɫɥɟɞɭɟɬ 
ɩɪɢɧɢɦɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɪɵ ɤ ɭɤɪɟɩɥɟɧɢɸ ɢɯ ɨɫɧɨɜɚɧɢɣ ɢ ɭɫɢɥɟɧɢɸ 
ɤɨɧɫɬɪɭɤɰɢɣ. 

ɋ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɛɨɬɟ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ 
ɢɧɬɟɧɫɢɜɧɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɹɯ ɢ ɤɨɥɟɛɚɧɢɹɯ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɡɞɚɧɢɹɦ ɢ 
ɫɨɨɪɭɠɟɧɢɹɦ ɝɪɭɧɬɨɜ ɜ ɩɪɨɟɤɬɚɯ ɭɧɢɤɚɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɚɧɨɜɤɭ ɫɬɚɧɰɢɢ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɞɢɧɚɦɢɱɟɫɤɢɦ ɩɨɜɟɞɟɧɢɟɦ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɝɪɭɧɬɨɜ (ɩ. ɩ. 4.1, 4.5, 4.7). 
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2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 
 
2.1 Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɭɸ ɫɯɟɦɭ ɡɞɚɧɢɹ ɮɨɪɦɢɪɭɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɫɯɨɞɧɵɦɢ 

ɞɚɧɧɵɦɢ ɢ ɭɱёɬɨɦ ɬɟɯɧɢɱɟɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ – ɤɚɪɤɚɫɧɚɹ ɩɨ ɪɚɦɧɨ-ɫɜɹɡɟɜɨɣ ɫɯɟɦɟ, ɡɞɚɧɢɟ 
ɫɨɫɬɨɢɬ ɢɡ ɜɨɫɶɦɢ ɛɥɨɤɨɜ. ɉɟɪɜɵɣ ɢ ɨɫɧɨɜɧɨɣ ɛɥɨɤ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɨɫɹɯ 3-11/ȼ-
ɉ, ɪɚɡɦɟɪɚɦɢ 24ɯ54 ɦ ɜ ɨɫɹɯ 7-11/ȼ-ɉ ɢ 24ɯ42 ɦ ɜ ɨɫɹɯ 3-7/ȼ-Ʌ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 
2034 ɦ2. Ʉɨɥɨɧɧɵ ɩɨ ɨɫɢ 3 – ɢɡ ɞɜɭɬɚɜɪɨɜ № 80ɒ1, ɩɨ ɨɫɹɦ 7 ɢ 11 – ɞɜɭɯɜɟɬɜɟɜɵɟ 
ɢɡ ɞɜɭɬɚɜɪɨɜ № 40Ȼ2, ɲɚɝ ɤɨɥɨɧɧ – 6 ɦ. ɉɨɤɪɵɬɢɟ – ɮɟɪɦɵ ɩɪɨɥёɬɨɦ 24 ɦ ɢɡ 
ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ, ɨɛɪɚɡɭɸɳɢɯ ɬɚɜɪɨɜɨɟ ɫɟɱɟɧɢɟ. ȼɵɫɨɬɚ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ 
– 2,25 ɦ. ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ – 18,33 ɦ. ɍɤɥɨɧ ɩɨɤɪɵɬɢɹ – 
2,5%. ɋɨɩɪɹɠɟɧɢɟ ɤɨɥɨɧɧ ɫ ɮɭɧɞɚɦɟɧɬɨɦ – ɠёɫɬɤɨɟ. ɋɨɩɪɹɠɟɧɢɟ ɪɢɝɟɥɹ ɪɚɦɵ 
ɫɨ ɫɬɨɣɤɚɦɢ – ɲɚɪɧɢɪɧɨɟ. ɋɬɨɣɤɢ ɮɚɯɜɟɪɤɚ ɜɵɩɨɥɧɟɧɵ ɢɡ ɞɜɭɬɚɜɪɨɜ 25Ʉ1. 
ɉɪɨɝɨɧɵ ɩɨɤɪɵɬɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɲɚɝɨɦ 3 ɦ ɩɨ ɪɚɡɪɟɡɧɨɣ ɫɯɟɦɟ, ɜɵɩɨɥɧɟɧɵ ɢɡ 
ɲɜɟɥɥɟɪɨɜ № 22ɉ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ ɩɨ ɤɚɪɤɚɫɭ ɢ ɮɚɯɜɟɪɤɭ 
ɢɡ ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ ɢɥɢ ɫɥɨɠɧɨɝɨ ɫɟɱɟɧɢɹ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɤɚɪɤɚɫɚ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ: ɜ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ – ɩɨɩɟɪɟɱɧɵɦɢ ɪɚɦɚɦɢ; ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – ɫɢɫɬɟɦɨɣ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ. 

ȼɬɨɪɨɣ ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 3-5/Ⱥ-Ȼ 12ɯ6 ɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɨɞɧɨɩɪɨɥёɬɧɭɸ ɪɚɦɭ (L = 6 ɦ), ɫɨɫɬɨɹɳɭɸ ɢɡ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ ɢɡ ɞɜɭɬɚɜɪɚ № 
40ɒ1 ɢ ɛɚɥɨɤ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ. ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɤɪɵɬɢɹ – 10,6 ɦ; ɲɚɝ ɤɨɥɨɧɧ - 6 ɦ.  

Ɍɪɟɬɢɣ ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 10-14/Ⱥ-Ȼ 16ɯ6 ɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɨɞɧɨɩɪɨɥёɬɧɭɸ ɪɚɦɭ (L = 6 ɦ), ɫɨɫɬɨɹɳɭɸ ɢɡ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ ɞɜɭɬɚɜɪɨɜɨɝɨ 
ɫɟɱɟɧɢɹ №25Ʉ1 ɢ ɛɚɥɨɤ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ. ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɤɪɵɬɢɹ – 5,04 ɦ. ɲɚɝ ɤɨɥɨɧɧ – 4,5-6 ɦ.  

ɑɟɬɜɟɪɬɵɣ ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 12-14/ȼ-ȿ 9ɯ18 ɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɞɜɭɯɩɪɨɥёɬɧɭɸ ɪɚɦɭ (L = 9 ɦ), ɫɨɫɬɨɹɳɭɸ ɢɡ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ ɞɜɭɬɚɜɪɨɜɨɝɨ 
ɫɟɱɟɧɢɹ № 25Ʉ1 ɢ ɛɚɥɨɤ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɢ ɢɦɟɸɳɭɸ ɞɜɚ ɷɬɚɠɚ. ȼɵɫɨɬɚ 
ɩɟɪɜɨɝɨ ɷɬɚɠɚ – 4,82 ɦ, ɜɬɨɪɨɝɨ – 5,18 ɦ; ɲɚɝ ɤɨɥɨɧɧ – 4,5-6 ɦ.  

ɉɹɬɵɣ ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 1-2/Ƚ-ɀ 6ɯ18 ɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɨɞɧɨɩɪɨɥёɬɧɭɸ ɪɚɦɭ (L = 6 ɦ), ɫɨɫɬɨɹɳɭɸ ɢɡ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ ɞɜɭɬɚɜɪɨɜɨɝɨ 
ɫɟɱɟɧɢɹ № 25Ʉ1 ɢ ɛɚɥɨɤ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɢ ɢɦɟɸɳɭɸ ɞɜɚ ɷɬɚɠɚ. ȼɵɫɨɬɚ 
ɩɟɪɜɨɝɨ ɷɬɚɠɚ - 4,82 ɦ, ɜɬɨɪɨɝɨ - 4,68 ɦ; ɲɚɝ ɤɨɥɨɧɧ – 6 ɦ.  

ɒɟɫɬɨɣ ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 1-2/ɀ1-Ʌ 6ɯ18 ɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɨɞɧɨɩɪɨɥёɬɧɭɸ ɪɚɦɭ (L = 6 ɦ), ɫɨɫɬɨɹɳɭɸ ɢɡ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ ɞɜɭɬɚɜɪɨɜɨɝɨ 
ɫɟɱɟɧɢɹ №25Ʉ1 ɢ ɛɚɥɨɤ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ. ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɤɪɵɬɢɹ – 4,4 ɦ; ɲɚɝ ɤɨɥɨɧɧ – 6 ɦ.  

ɋɟɞɶɦɨɣ ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 3-6/1 Ʌ/1-ɉ 23ɯ12 ɦ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɞɜɭɯɩɪɨɥёɬɧɭɸ ɪɚɦɭ (L = 12 ɦ), ɫɨɫɬɨɹɳɭɸ ɢɡ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ 
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ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ № 40ɒ1 ɢ ɛɚɥɨɤ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɢ ɢɦɟɸɳɭɸ ɞɜɚ 
ɷɬɚɠɚ. ȼɵɫɨɬɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ – 3,65 ɦ, ɜɬɨɪɨɝɨ – 6,93 ɦ; ɲɚɝ ɤɨɥɨɧɧ – 5,0-6,0 ɦ.  

ȼɨɫɶɦɨɣ ɛɥɨɤ ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 7-11/ɉ-Ɋ 24ɯ6 ɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɨɞɧɨɩɪɨɥёɬɧɭɸ ɪɚɦɭ (L = 6 ɦ), ɫɨɫɬɨɹɳɭɸ ɢɡ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ ɞɜɭɬɚɜɪɨɜɨɝɨ 
ɫɟɱɟɧɢɹ №25Ʉ1 ɢ ɛɚɥɨɤ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ. ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɤɪɵɬɢɹ – 12,64 ɦ; ɲɚɝ ɤɨɥɨɧɧ - 6 ɦ.  

ȼ ɤɚɱɟɫɬɜɟ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɡɞɚɧɢɹ ɩɪɢɧɹɬɵ ɬɪɟɯɫɥɨɣɧɵɟ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɢ ɫ ɦɢɧɟɪɚɥɨɜɚɬɧɵɦ ɡɚɩɨɥɧɢɬɟɥɟɦ ɬɨɥɳɢɧɨɣ 250 ɦɦ ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ 
ɢɡɝɨɬɨɜɥɟɧɢɹ. ɉɨɤɪɵɬɢɟ ɜɵɩɨɥɧɟɧɨ ɢɡ ɩɪɨɮɥɢɫɬɚ ɩɨ ɫɬɚɥɶɧɵɦ ɩɪɨɝɨɧɚɦ, 
ɭɬɟɩɥɢɬɟɥɶ ɦɢɧɟɪɚɥɨɜɚɬɧɵɣ, ɤɪɨɜɥɹ ɦɹɝɤɚɹ. 

 
ȼɵɛɨɪ ɦɚɪɤɢ ɫɬɚɥɢ 
Ɋɭɤɨɜɨɞɫɬɜɭɹɫɶ ɬɚɛɥɢɰɟɣ ȼ.1 ɋɉ 16.13330.2017 «ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ», 

ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ 1, 2 ɢ 3 ɝɪɭɩɩɵ ɜɵɛɢɪɚɟɦ ɫɬɚɥɶ ɦɚɪɤɢ ɋ345 (ɪɚɫɱёɬɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ t = - 49˚ɋ).   

Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɋ345 ɩɨ [11, ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ4, ȼ5]: 
Ry=340 ɇ/ɦɦ2 ɩɪɢ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 4-ɯ ɞɨ 10 ɦɦ ɜɤɥɸɱɢɬɟɥɶɧɨ; Run = 480 
ɇ/ɦɦ2; Rs  = 0,58 ⋅ Ry = 0,58 ⋅ 340 = 197,2 ɇ/ɦɦ2; Rp = 468 ɇ/ɦɦ2; 

ɇɨɪɦɢɪɭɟɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ: R୷୬ = ͵Ͷͷ ɇ/ɦˏଶ, ɄɋV= 
34 Ⱦɠ/˔ˏଶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɢɫɩɵɬɚɧɢɣ t = - 20˚ɋ [11, ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ.1]. 
Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ: ɫɨɞɟɪɠɚɧɢɟ ɋ ɧɟ ɛɨɥɟɟ 0,14%, Ɋ ɧɟ ɛɨɥɟɟ 
0,025%, S ɧɟ ɛɨɥɟɟ 0,025% [11, ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ.2]. 

 
2.1.1 Ʉɨɦɩɨɧɨɜɤɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 
 
ȼɟɪɬɢɤɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɜ ɨɫяɯ 3-7 (ɨɫɧɨɜɧɨɣ ɛɥɨɤ): 
 ɩɨɥɟɡɧɚɹ ɜɵɫɨɬɚ ɇ0 (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ (ɨɬ ɨɬɦɟɬɤɢ 

0.000) ɞɨ ɧɢɡɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ); ɇ0 = ɇ1 + ɇ2 = 17750+580 = 18330 ɦɦ; 
 ɨɬɦɟɬɤɚ ɧɢɡɚ ɩɨɞɜɟɫɧɵɯ ɩɭɬɟɣ ɤɪɚɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɇ1; ɇ1 = 

17,75 ɦ; 
 ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɝɨɥɨɜɤɢ ɤɪɚɧɨɜɨɝɨ ɪɟɥɶɫɚ ɞɨ ɧɢɡɚ ɮɟɪɦɵ ɇ2; 

ɇ2 = ɇɫr = 0,58 ɦ. ɇcr – ɜɵɫɨɬɚ ɩɨɞɜɟɫɧɵɯ ɩɭɬɟɣ;  
 ɩɨɥɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ɩɨ ɨɫɢ 3 ɇ = ɇ0 + ɇb + ɇɮɫ= 18330 + 900 + 2250 

= 21480 ɦɦ, ɝɞɟ ɇb- ɡɚɝɥɭɛɥɟɧɢɟ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ ɧɢɠɟ ɧɭɥɟɜɨɣ 
ɨɬɦɟɬɤɢ, ɤɨɬɨɪɨɟ ɧɚɡɧɚɱɚɸɬ ɬɚɤ, ɱɬɨɛɵ ɜɟɪɯ ɛɚɡɵ ɧɟ ɞɨɯɨɞɢɥ ɞɨ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ 
ɩɨɥɚ ɧɚ 50-100 ɦɦ. ɇb=0,9 ɦ; ɇɮɫ – ɜɵɫɨɬɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ. 
ɇɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɬɚɤ ɤɚɤ ɫɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ ɩɪɢɦɵɤɚɟɬ ɤ ɤɨɥɨɧɧɟ ɫɛɨɤɭ, 
Hɮɫ = 2250 ɦɦ; 

 ɩɨɥɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ɩɨ ɨɫɢ 7 ɇ = ɇ0 + ɇb + ɇɮɫ + hɭɤ= 18330 + 900 
+ 2250 + 600 = 22080 ɦɦ, ɝɞɟ ɇb- ɡɚɝɥɭɛɥɟɧɢɟ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ ɧɢɠɟ 
ɧɭɥɟɜɨɣ ɨɬɦɟɬɤɢ, ɤɨɬɨɪɨɟ ɧɚɡɧɚɱɚɸɬ ɬɚɤ, ɱɬɨɛɵ ɜɟɪɯ ɛɚɡɵ ɧɟ ɞɨɯɨɞɢɥ ɞɨ ɭɪɨɜɧɹ 
ɱɢɫɬɨɝɨ ɩɨɥɚ ɧɚ 50-100 ɦɦ. ɇb=0,9 ɦ; hɭɤ – ɜɵɫɨɬɚ ɢɡɦɟɧɟɧɢɹ ɭɤɥɨɧɚ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɤɪɵɬɢɹ; ɇɮɫ – ɜɵɫɨɬɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ, Hɮɫ = 2250 ɦɦ; 

 ɜɵɫɨɬɚ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ ɇɮɫ = 2,25 ɦ. 
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ȼɟɪɬɢɤɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɜ ɨɫяɯ 7-11 (ɨɫɧɨɜɧɨɣ ɛɥɨɤ): 
 ɩɨɥɟɡɧɚɹ ɜɵɫɨɬɚ ɇ0 (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ (ɨɬ ɨɬɦɟɬɤɢ 

0.000) ɞɨ ɧɢɡɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ); ɇ0 = ɇ1 + ɇ2 = 16000+2330 = 18330 ɦɦ; 
 ɨɬɦɟɬɤɚ ɝɨɥɨɜɤɢ ɤɪɚɧɨɜɨɝɨ ɪɟɥɶɫɚ ɇ1; ɇ1 = 16,0 ɦ; 
 ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɝɨɥɨɜɤɢ ɤɪɚɧɨɜɨɝɨ ɪɟɥɶɫɚ ɞɨ ɧɢɡɚ ɮɟɪɦɵ ɇ2; 

ɇ2 = ɇɫr + c + 100 = 2000 + 230 + 100 = 2330 ɦɦ. Ɋɚɡɦɟɪ ɇ2 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɝɚɛɚɪɢɬɧɵɣ ɪɚɡɦɟɪ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɩɨ ɜɵɫɨɬɟ ɇcr, ɬ.ɟ. ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɨɥɨɜɤɢ 
ɤɪɚɧɨɜɨɝɨ ɪɟɥɶɫɚ ɞɨ ɜɟɪɯɧɟɣ ɬɨɱɤɢ ɬɟɥɟɠɤɢ ɤɪɚɧɚ, ɞɨɩɭɫɤ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɪɚɧɚ 
100 ɦɦ ɢ ɡɚɡɨɪ ɫ = 230 ɦɦ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ ɩɪɨɝɢɛ ɮɟɪɦɵ ɢ ɩɪɨɜɢɫɚɧɢɟ ɫɜɹɡɟɣ 
ɩɨ ɧɢɠɧɢɦ ɩɨɹɫɚɦ ɮɟɪɦ; 

 ɩɨɥɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ɩɨ ɨɫɢ 7 ɇ = ɇ0 + ɇb + ɇɮɫ + hɭɤ= 18330 + 900 
+ 2250 + 600 = 22080 ɦɦ, ɝɞɟ ɇb- ɡɚɝɥɭɛɥɟɧɢɟ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ ɧɢɠɟ 
ɧɭɥɟɜɨɣ ɨɬɦɟɬɤɢ, ɤɨɬɨɪɨɟ ɧɚɡɧɚɱɚɸɬ ɬɚɤ, ɱɬɨɛɵ ɜɟɪɯ ɛɚɡɵ ɧɟ ɞɨɯɨɞɢɥ ɞɨ ɭɪɨɜɧɹ 
ɱɢɫɬɨɝɨ ɩɨɥɚ ɧɚ 50-100 ɦɦ. ɇb=0,9 ɦ; hɭɤ – ɜɵɫɨɬɚ ɢɡɦɟɧɟɧɢɹ ɭɤɥɨɧɚ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɤɪɵɬɢɹ; ɇɮɫ – ɜɵɫɨɬɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ, Hɮɫ = 2250 ɦɦ; 

 ɞɥɢɧɚ ɜɟɪɯɧɟɣ (ɧɚɞɤɪɚɧɨɜɨɣ) ɱɚɫɬɢ ɤɨɥɨɧɧɵ Hv = H2 + hb + hrs = 2330 
+ 2250 + 600 + 620 = 5700 ɦɦ. ɉɨɞɤɪɚɧɨɜɭɸ ɛɚɥɤɭ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɨɣ hb = 500 
ɦɦ ɢ ɩɨɞɤɪɚɧɨɜɵɣ ɪɟɥɶɫ ɄɊ 70 ɫ hrs = 120 ɦɦ; 

 ɞɥɢɧɚ ɧɢɠɧɟɣ (ɩɨɞɤɪɚɧɨɜɨɣ) ɱɚɫɬɢ ɤɨɥɨɧɧɵ Hn = H – Hv = 22080 – 
5700 = 16380 ɦɦ; 

 ɜɵɫɨɬɚ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ hro = 2,25 ɦ. 
 ɩɨɥɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ɩɨ ɨɫɢ 11 ɇ = ɇ0 + ɇb + ɇɮɫ = 18330 + 900 + 

2250 = 21480 ɦɦ, ɝɞɟ ɇb- ɡɚɝɥɭɛɥɟɧɢɟ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ ɧɢɠɟ 
ɧɭɥɟɜɨɣ ɨɬɦɟɬɤɢ, ɤɨɬɨɪɨɟ ɧɚɡɧɚɱɚɸɬ ɬɚɤ, ɱɬɨɛɵ ɜɟɪɯ ɛɚɡɵ ɧɟ ɞɨɯɨɞɢɥ ɞɨ ɭɪɨɜɧɹ 
ɱɢɫɬɨɝɨ ɩɨɥɚ ɧɚ 50-100 ɦɦ. ɇb=0,9 ɦ; ɇɮɫ – ɜɵɫɨɬɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ, 
Hɮɫ = 2250 ɦɦ; 

 ɞɥɢɧɚ ɜɟɪɯɧɟɣ (ɧɚɞɤɪɚɧɨɜɨɣ) ɱɚɫɬɢ ɤɨɥɨɧɧɵ Hv = H2 + hb + hrs = 2330 
+ 2250 + 620 = 5100 ɦɦ. ɉɨɞɤɪɚɧɨɜɭɸ ɛɚɥɤɭ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɨɣ hb = 500 ɦɦ ɢ 
ɩɨɞɤɪɚɧɨɜɵɣ ɪɟɥɶɫ ɄɊ 70 ɫ hrs = 120 ɦɦ; 

 ɞɥɢɧɚ ɧɢɠɧɟɣ (ɩɨɞɤɪɚɧɨɜɨɣ) ɱɚɫɬɢ ɤɨɥɨɧɧɵ Hn = H – Hv = 21480 – 
5100 = 16380 ɦɦ; 

 ɜɵɫɨɬɚ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ hro = 2,25 ɦ. 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɢɤɚ ɡɞɚɧɢя ɜ ɨɫяɯ 3-7 (ɨɫɧɨɜɧɨɣ ɛɥɨɤ): 
 ɩɪɨɥɟɬ ɡɞɚɧɢɹ L = 24 ɦ; 
 ɩɪɨɥɟɬ ɩɨɞɜɟɫɧɨɝɨ ɤɪɚɧɚ Lcr = 18 ɦ; 
 ɩɪɢɜɹɡɤɚ ɧɚɪɭɠɧɨɣ ɝɪɚɧɢ ɤɨɥɨɧɧɵ ɤ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɢ 3 ɚ = 500 ɦɦ; 
 ɜɵɫɨɬɭ ɤɨɥɨɧɧɵ ɩɪɢɧɢɦɚɸɬ ɢɡ ɭɫɥɨɜɢɹ ɠɟɫɬɤɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 1/20 

ɞɨ 1/30 ɇ ɡɞɚɧɢɹ; ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ h1 ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,716 ɦ ɞɨ 1,074 ɦ. 
ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɜɵɛɢɪɚɟɦ ɞɜɭɬɚɜɪ № 80ɒ1, h1 = 782 ɦɦ; 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɢɤɚ ɡɞɚɧɢя ɜ ɨɫяɯ 7-11 (ɨɫɧɨɜɧɨɣ ɛɥɨɤ): 
 ɩɪɨɥɟɬ ɡɞɚɧɢɹ L = 24 ɦ; 
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 ɩɪɨɥɟɬ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ Lcr = 22 ɦ; 
 ɩɪɢɜɹɡɤɚ ɧɚɪɭɠɧɨɣ ɝɪɚɧɢ ɤɨɥɨɧɧɵ ɤ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɢ 7/11 ɚ = 250 

ɦɦ; 
 ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɜɟɪɯɧɟɣ (ɧɚɞɤɪɚɧɨɜɨɣ) ɱɚɫɬɢ ɤɨɥɨɧɧɵ ɢɡ ɭɫɥɨɜɢɹ 

ɠɟɫɬɤɨɫɬɢ hv ≥ 1/12 ɇv; hv = 1/12 ⋅ 5700 = 475 ɦɦ, ɩɪɢɧɢɦɚɟɦ hv = 500 ɦɦ (ɞɜɭɬɚɜɪ 
№ 50ɒ4). 

 ɜɵɫɨɬɭ ɫɟɱɟɧɢɹ ɧɢɠɧɟɣ (ɩɨɞɤɪɚɧɨɜɨɣ) ɱɚɫɬɢ ɤɨɥɨɧɧɵ ɩɪɢɧɢɦɚɸɬ 
ɪɚɜɧɨɣ ɪɚɫɫɬɨɹɧɢɸ ɨɬ ɧɚɪɭɠɧɨɣ ɝɪɚɧɢ ɤɨɥɨɧɧɵ ɞɨ ɨɫɢ ɩɨɞɤɪɚɧɨɜɨɣ ɜɟɬɜɢ, ɬ.ɟ. 
hn = a + Ȝ = 250 + 1000 = 1250 ɦɦ. Ɂɞɟɫɶ Ȝ = (L – Lcr) /2 = (24000 – 22000)/2 = 1000 
ɦɦ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɨɪɞɢɧɚɰɢɨɧɧɨɣ ɨɫɶɸ ɢ ɨɫɶɸ ɩɨɞɤɪɚɧɨɜɨɣ ɛɚɥɤɢ. 

 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɤɨɥɨɧɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ ɧɚɡɧɚɱɚɟɦ    hn 
≥ 1/20 ɇ; 1250 ɦɦ > 1/20 ⋅18330 > 1/20 ⋅16380 ɦɦ. 

 
2.1.2 Ɉɛɟɫɩɟɱɟɧɢɟ ɧɟɢɡɦɟɧɹɟɦɨɫɬɢ ɤɚɪɤɚɫɚ  
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɢ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɜ ɤɨɦɩɨɧɨɜɤɭ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɜɤɥɸɱɚɸɬ ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ. Ɉɧɢ 
ɨɛɴɟɞɢɧɹɸɬ ɷɥɟɦɟɧɬɵ ɤɚɪɤɚɫɚ ɜ ɟɞɢɧɭɸ ɧɟɢɡɦɟɧɹɟɦɭɸ ɫɢɫɬɟɦɭ, ɫɨɡɞɚɜɚɹ ɪɟɡɟɪɜ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɩɟɪɟɱɧɵɯ ɪɚɦ ɡɚ ɫɱёɬ ɢɯ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɢ 
ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢɯ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ. 

ȼɨɫɩɪɢɹɬɢɟ ɜɟɬɪɨɜɵɯ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɪɨɞɨɥɶɧɵɟ ɢ ɬɨɪɰɟɜɵɟ 
ɫɬɟɧɵ ɡɞɚɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɪɦɨɡɧɵɯ ɢɧɟɪɰɢɨɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɨɬ ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɢɫɬɟɦɚɦɢ ɫɜɹɡɟɣ. ɋɜɹɡɢ ɜɥɢɹɸɬ ɧɚ 
ɩɨɩɟɪɟɱɧɭɸ ɢ ɩɪɨɞɨɥɶɧɭɸ ɠёɫɬɤɨɫɬɶ ɤɚɪɤɚɫɚ, ɫɨɡɞɚɸɬ ɭɫɥɨɜɢɹ ɞɥɹ ɧɚɞёɠɧɨɝɨ ɢ 
ɭɞɨɛɧɨɝɨ ɦɨɧɬɚɠɚ ɷɥɟɦɟɧɬɨɜ. 

Ʉ ɤɨɧɫɬɪɭɤɰɢɹɦ ɫɜɹɡɢ ɤɪɟɩɹɬɫɹ ɧɚ ɛɨɥɬɚɯ ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ ȼ.  
ɋɜɹɡɢ ɩɪɨɟɤɬɢɪɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɋɉ 16.13330.2017. 

Ɇɚɪɤɢɪɨɜɤɭ ɨɫɭɳɟɫɬɜɥɹɟɦ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 26047-2016. 
ɋɜɹɡɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ: 
– ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɢ ɤɚɪɤɚɫɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ; 
– ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɥɨɧɧ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ; 
– ɜɨɫɩɪɢɹɬɢɹ ɜɟɬɪɨɜɵɯ ɧɚɝɪɭɡɨɤ; 
ɋɜɹɡɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɜɞɨɥɶ ɤɚɠɞɨɝɨ ɪɹɞɚ ɤɨɥɨɧɧ 

ɩɨɫɟɪɟɞɢɧɟ ɡɞɚɧɢɹ ɩɨ ɜɫɟɣ ɜɵɫɨɬɟ ɜ ɨɫɹɯ 1-2, 3-11, 12-14 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɟ 
ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɞɟɮɨɪɦɚɰɢɹɦ ɩɪɨɞɨɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɋɜɹɡɢ 
ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ ɩɪɢɫɬɪɨɟɤ ɩɪɨɟɤɬɢɪɭɟɦ ɢɡ ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ, ɜ 
ɨɫɧɨɜɧɨɦ ɛɥɨɤɟ – ɜ ɜɢɞɟ ɫɜɹɡɟɜɵɯ ɮɟɪɦ ɢɡ ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ ɢ ɲɜɟɥɥɟɪɨɜ. 
Ɍɚɤ ɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɜɹɡɢ ɜ ɨɫɧɨɜɧɨɦ ɛɥɨɤɟ ɜ ɤɪɚɣɧɢɯ ɤɨɥɨɧɧɚɯ ɜ 
ɧɚɞɤɪɚɧɨɜɨɣ ɱɚɫɬɢ.  

ɋɜɹɡɢ ɩɨ ɜɟɪɯɧɢɦ ɩɨɹɫɚɦ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ: 

– ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɠɟɫɬɤɨɫɬɶ ɩɨɤɪɵɬɢɹ; 
– ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɬɶ ɭɫɢɥɢɹ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɪɚɦɚɦɢ; 
– ɨɛɟɫɩɟɱɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɤɪɵɬɢɹ; 
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– ɜɨɫɩɪɢɧɹɬɶ ɜɟɬɪɨɜɵɟ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɬɨɪɰɟɜɵɟ ɫɬɟɧɵ ɡɞɚɧɢɹ; 
– ɫɨɡɞɚɬɶ ɭɫɥɨɜɢɹ ɞɥɹ ɦɨɧɬɚɠɚ ɩɨɤɪɵɬɢɹ. 
ɉɨ ɬɨɪɰɚɦ ɡɞɚɧɢɹ ɜ ɨɫɹɯ ȼ-Ƚ, Ʉ-Ʌ, Ɇ-ɇ ɪɚɡɦɟɳɚɟɦ ɤɪɟɫɬɨɜɵɟ ɫɜɹɡɟɜɵɟ 

ɮɟɪɦɵ, ɚ ɜ ɩɪɨɦɟɠɭɬɤɚɯ ɦɟɠɞɭ ɧɢɦɢ ɪɚɡɜɹɡɤɭ ɜɟɪɯɧɢɯ ɩɨɹɫɨɜ ɫɬɪɨɩɢɥɶɧɵɯ 
ɮɟɪɦ ɨɫɭɳɟɫɬɜɥɹɟɦ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɨɧɨɜ, ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɝɨɪɹɱɟɤɚɬɚɧɵɯ 
ɩɪɨɮɢɥɟɣ. 

ȼ ɩɥɨɫɤɨɫɬɢ ɧɢɠɧɢɯ ɩɨɹɫɨɜ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɩɨɩɟɪɟɱɧɵɟ ɫɜɹɡɟɜɵɟ 
ɮɟɪɦɵ ɫɨɜɦɟɫɬɧɨ ɫɨ ɫɜɹɡɹɦɢ ɩɨ ɜɟɪɯɧɢɦ ɩɨɹɫɚɦ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ 
ɩɨɤɪɵɬɢɹ ɜ ɰɟɥɨɦ ɢ ɟɝɨ ɠɟɫɬɤɨɫɬɶ. ɉɨɷɬɨɦɭ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɫɜɹɡɟɜɵɟ ɮɟɪɦɵ ɜ 
ɨɫɹɯ 3-4, ȼ-Ƚ, 6-8, Ʉ-Ʌ, Ɇ-ɇ, 10-11 ɜ ɩɥɨɫɤɨɫɬɢ ɧɢɠɧɢɯ ɩɨɹɫɨɜ ɫɬɪɨɩɢɥɶɧɵɯ 
ɮɟɪɦ. Ɇɟɠɞɭ ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɟɜɵɦɢ ɮɟɪɦɚɦɢ ɭɫɬɪɚɢɜɚɸ ɪɚɫɬɹɠɤɢ ɩɨ ɤɨɧɶɤɭ 
ɢ ɩɨ ɨɫɹɦ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ. Ɍɚɤ ɤɚɤ ɪɚɫɱёɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɢɠɟ 
ɦɢɧɭɫ 45°ɋ, ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɟɪɬɢɤɚɥɶɧɵɟ ɦɟɠɞɭ ɩɨɹɫɚɦɢ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɜ 
ɨɛɥɚɫɬɢ ɤɨɧɶɤɨɜɨɣ ɫɬɨɣɤɢ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɡɞɚɧɢɹ ɩɨ ɨɫɢ 3. 

 
2.2 ɉɨɫɬɨɹɧɧɵɟ ɢ ɜɪɟɦɟɧɧɵɟ  ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɤɚɪɤɚɫ  
 
ɉɨɫɬɨɹɧɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ ɹɜɥɹɸɬɫɹ ɧɚɝɪɭɡɤɢ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɜɫɟɯ 

ɤɨɧɫɬɪɭɤɰɢɣ: ɤɪɨɜɥɹ, ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ, ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ, ɤɨɥɨɧɧ, ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ, ɩɪɨɝɨɧɨɜ, ɪɢɝɟɥɟɣ 
ɩɟɪɟɤɪɵɬɢɹ ɢ ɬ.ɞ. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɞɥɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɹɬ 1,05 [2].  

ȼɪɟɦɟɧɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ ɹɜɥɹɸɬɫɹ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢ ɫɟɣɫɦɢɱɟɫɤɢɟ 
ɜɨɡɞɟɣɫɬɜɢɹ. Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 

- ɫɧɟɝɨɜɨɣ ɪɚɣɨɧ – II ; 
- ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ – III; 
- ɪɚɫɱёɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ – ɦɢɧɭɫ 

49 ̊ ɋ; 
- ɫɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 8 ɛɚɥɥɨɜ. 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ 

ɩɨɤɪɵɬɢɹ: 
 
S0 = ce ∙ ct ∙ ȝ ∙ Sg = 0,99 ∙ 1 ∙ 1 ∙ 1,0 = 0,99 ɤɉɚ, 
 

ɝɞɟ   Sg – ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, 
ɩɪɢɧɢɦɚɟɦ ɩɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɧɟɝɨɜɨɝɨ ɪɚɣɨɧɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 

ɫɟ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ; ɞɥɹ ɩɨɥɨɝɢɯ ɩɨɤɪɵɬɢɣ (ɫ ɭɤɥɨɧɨɦ ɞɨ 12%) ɨɞɧɨɩɪɨɥɟɬɧɵɯ ɢ 
ɦɧɨɝɨɩɪɨɥɟɬɧɵɯ ɡɞɚɧɢɣ ɛɟɡ ɮɨɧɚɪɟɣ. 

 
ɫɟ = (1,2  0,1 ∙ V ∙ √k) ∙ (0.8 + 0,002 ∙ b), 
 

ɝɞɟ     k  ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ; 
b  ɲɢɪɢɧɚ ɩɨɤɪɵɬɢɹ, ɩɪɢɧɢɦɚɟɦɚɹ ɧɟ ɛɨɥɟɟ 100 ɦ; 
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ɫt  ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ; 
  ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 

ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ; 
Sg = 1,0 ɤɉɚ. 
 
ɫɟ = (1,2  0,1 ∙ V ∙ √k) ∙ (0.8 + 0,002 ∙ b) = (1,2  0,1 ∙ 1,2 ∙ √Ͳ,ͺ͸) ∙ (0.8 + 

0,002 ∙ 54) = 0,99; 
 
ɝɞɟ  V = 1,2 ɦ/ɫ  [2, ɩɪɢɥ. ɀ]; 
 k = 0,86 ɞɥɹ ɬɢɩɚ ɦɟɫɬɧɨɫɬɢ ȼ (ɤɨɷɮɮɢɰɢɟɧɬ k ɩɨɞɫɱɢɬɚɧ ɩɨ ɥɢɧɟɣɧɨɣ 

ɢɧɬɟɪɩɨɥɹɰɢɢ ɞɥɹ ɨɬɦɟɬɤɢ 20,55 ɦ); 
b = 54 ɦ; ɫt = 1; ȝ = 1. 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɤɪɵɬɢɟ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ, ɜɪɟɦɟɧɧɵɟ 

ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɤɪɵɬɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1 
Ɍɚɛɥɢɰɚ 2.1 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɩɨɤɪɵɬɢɟ ɜ ɨɫɹɯ 7-11 

№ 
ɩ/ɩ 

ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, 
ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ, Ȗm 

Ɋɚɫɱёɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, 

ɤɇ/ɦ2 
1 2 3 4 5 

Ʉɪɨɜɥɹ 

1 
ɉȼɏ-ɦɟɦɛɪɚɧɚ Renofol CV, 

1,5 ɦɦ 
0,016 1,2 0,019 

2 
Ɋɚɡɞɟɥɢɬɟɥɶɧɵɣ ɮɢɥɶɬɪɭɸɳɢɣ 

ɫɥɨɣ (ɝɟɨɬɟɤɫɬɢɥɶ), ρ = 300 
ɤɝ/ɦ3, 2 ɦɦ 

0,006 1,2 0,007 

3 
Ɇɢɧɟɪɚɥɨɜɚɬɧɵɟ ɩɥɢɬɵ 

ɌȿɏɇɈɇɂɄɈɅɖ, ρ = 100 
ɤɝ/ɦ3, 250 ɦɦ 

0,250 1,2 0,300 

4 
ɉɚɪɨɢɡɨɥɹɰɢɨɧɧɚɹ ɦɟɦɛɪɚɧɚ, 

ρ = 1800 ɤɝ/ɦ3, 0,01 ɦɦ 
0,177 1,3 0,230 

ɂɬɨɝɨ: 0,449  0,556 
Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

1 
ɋɬɚɥɶɧɨɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 
ɧɚɫɬɢɥ, ρ = 7850 ɤɝ/ɦ3, 6 ɦɦ 

0,085 1,05 0,089 

Ɉɛɳɚɹ ɧɚɝɪɭɡɤɚ: 0,534  0,645 
ɇɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

1 
ɉɪɨɝɨɧɵ ɩɪɨɤɚɬɧɵɟ ɩɪɨɥёɬɨɦ 

6 ɦ, m = 21,0 ɤɝ/ɦ 
0,069 1,05 0,072 

2 ɋɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ 0,300 1,05 0,315 
3 ɋɜɹɡɢ 0,040 1,05 0,042 

ɂɬɨɝɨ: 0,409  0,429 
Ɉɛɳɚɹ ɧɚɝɪɭɡɤɚ: 0,943  1,020 

ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 
1 ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ 0,990 1,4 1,386 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
1 2 3 4 5 

2 
Ɋɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥёɧɧɚɹ 

ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɤɪɵɬɢɹ 
[2] 

0,700 1,3 0,910 

ɂɬɨɝɨ: 1,690  2,296 
Ɉɛɳɚɹ ɧɚɝɪɭɡɤɚ: 2,633  3,682 

 
2.3 Ɋɚɫɱёɬ ɩɪɨɝɨɧɚ 
 
ɉɪɨɟɤɬɢɪɭɟɦ ɩɪɨɝɨɧ ɢɡ ɩɪɨɤɚɬɧɨɝɨ ɲɜɟɥɥɟɪɚ №22; ɲɚɝ ɩɪɨɝɨɧɚ  3 ɦ; 

ɩɪɨɥɟɬ ɩɪɨɝɨɧɚ lɪr = 6,0 ɦ; ɦɚɬɟɪɢɚɥ ɩɪɨɝɨɧɚ  ɫɬɚɥɶ ɋ345; ɝɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ 
3, ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ t = – 49 ˚ɋ. 

Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɋ345 ɩɨ [11, ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ4, ȼ5]: 
Ry=340 ɇ/ɦɦ2 ɩɪɢ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 4-ɯ ɞɨ 10 ɦɦ ɜɤɥɸɱɢɬɟɥɶɧɨ; Run = 480 
ɇ/ɦɦ2; Rs  = 0,58 ⋅ Ry = 0,58 ⋅ 340 = 197,2 ɇ/ɦɦ2; Rp = 468 ɇ/ɦɦ2; 

ɇɨɪɦɢɪɭɟɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ: R୷୬ = ͵Ͷͷ ɇ/ɦˏଶ, ɄɋV= 
34 Ⱦɠ/˔ˏଶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɢɫɩɵɬɚɧɢɣ t = - 20˚ɋ [11, ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ.1]. 
Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ: ɫɨɞɟɪɠɚɧɢɟ ɋ ɧɟ ɛɨɥɟɟ 0,14%, Ɋ ɧɟ ɛɨɥɟɟ 
0,025%, S ɧɟ ɛɨɥɟɟ 0,025% [11, ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ.2]. 

ȼɟɪɬɢɤɚɥɶɧɵɣ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɩɪɨɝɨɧɚ fu = lɪr/200. [11, ɩɪɢɥ. ȿ2]. 
ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩ.ɦ. ɩɪɨɝɨɧɚ: 
 q୬,୮୰ = ቀ ୯n,rୡ୭ୱ஑ + S଴ + ቁ˓˅ݍ ∙ b + P୮୰ୡ˅ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ =  ቀ଴,ହଷସଵ + Ͳ,ͻͻ + Ͳ,͹ቁ  ∙͵ + ʹͳ,Ͳ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = ͸,ͺͺ ˍʜˏ,  
 

ɝɞɟ     qn,r = 0,016 + 0,006 + 0,25 + 0,177 + 0,085 = 0,534 ɤɇ/ɦ2 – ɧɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ ɧɚ ɩɪɨɝɨɧ ɩɨɤɪɵɬɢɹ;  ߙ – ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɪɨɜɥɢ ɤ ɝɨɪɢɡɨɧɬɭ. ɉɪɢ ɭɤɥɨɧɚɯ ɤɪɨɜɥɢ i < l/8 ɦɨɠɧɨ 
ɩɪɢɧɢɦɚɬɶ cos1 ≈ ߙ; ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ i = 2,5%, ɱɬɨ ɦɟɧɶɲɟ l/8; 

S0 – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
ɩɪɨɟɤɰɢɸ ɩɨɤɪɵɬɢɹ, S0 = 0,99 ɤɇ/ɦ2; 

b = 3 ɦ – ɲɚɝ ɩɪɨɝɨɧɚ; 
qɜɪ – ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥёɧɧɚɹ ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɤɪɵɬɢɟ; ʟ୬ୡ˅ – ɥɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ ɲɜɟɥɥɟɪɚ №22. 
 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɪɨɝɨɧ: 
 q୮୰ = ቀ ୯n,rୡ୭ୱ஑ + S଴ ∙ γ୤ଵ + ˓˅ݍ ∙ ௙ଷቁߛ ∙ b + P୮୰ୡ˅ ∙ γ୤ଶ = ቀ଴,ହଷସଵ + Ͳ,ͻͻ ∙ ͳ,Ͷ + Ͳ,͹ ∙ͳ,͵ቁ ∙ ͵ + ʹͳ,Ͳ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ ∙ ͳ,Ͳͷ = ͺ,͹Ͳ ˍʜ/ˏ    
 

ɝɞɟ     Ȗf1 = 1,4; Ȗf2 = 1,05; Ȗf3 = 1,3 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɞɟɠɧɨɫɬɢ. 
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ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɝɨɧɚ (ɪɢɫɭɧɨɤ 2.1): 
 
qpr =  8,70 ɤɇ/ɦ. 
 ʛ୫ୟ୶ = ୯pr ∙ ୪prమ଼ = ଼,଻଴ ∙ ଺,଴మ଼ = ͵ͻ,ͳͷ ˍʜ ∙ ˏ  

 Q୫ୟ୶ = ୯pr ∙ ୯prଶ = ଼,଻଴ ∙ ଺,଴ଶ = ʹ͸,ͳͲ ˍʜ. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɩɪɨɝɨɧɚ 

 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɩɪɨɝɨɧɚ: 
ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɩɪɨɝɨɧɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɫɤɚɬɟ ɤɪɨɜɥɢ, ɪɚɛɨɬɚɸɬ ɧɚ 

ɢɡɝɢɛ ɜ ɞɜɭɯ ɩɥɨɫɤɨɫɬɹɯ. ɋɨɫɬɚɜɥɹɸɳɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɪɨɝɨɧ (ɪɢɫɭɧɨɤ 2.2). 
 
qx = qpr ∙ cos α; qy = qpr ∙ sin α.  
 

 
Ɋɢɫɭɧɨɤ 2.2  ɇɚɝɪɭɡɤɚ ɧɚ ɩɪɨɝɨɧ 

 
Ɋɚɫɫɦɨɬɪɢɦ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ, ɤɨɝɞɚ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ ɤɪɟɩɢɬɫɹ ɤ 

ɩɪɨɝɨɧɚɦ ɠɟɫɬɤɨ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ 
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ɩɪɢɤɪɟɩɥɟɧ ɤ ɩɪɨɝɨɧɚɦ ɫɚɦɨɧɚɪɟɡɚɸɳɢɦɢ ɛɨɥɬɚɦɢ d = 6 ɦɦ ɢ ɫɨɟɞɢɧɟɧ ɦɟɠɞɭ 
ɫɨɛɨɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɡɚɤɥɟɩɤɚɦɢ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɤɚɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɝɪɭɡɤɢ ɛɭɞɟɬ ɜɨɫɩɪɢɧɢɦɚɬɶɫɹ 
ɫɚɦɢɦ ɩɨɥɨɬɧɢɳɟɦ ɤɪɨɜɥɢ ɢ ɩɪɨɝɨɧɵ ɦɨɠɧɨ ɛɭɞɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɬɨɥɶɤɨ ɧɚ 
ɧɚɝɪɭɡɤɭ qx. 

ɉɪɨɜɟɪɤɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɝɨɧɚ 
ɉɪɨɜɟɪɢɦ ɩɪɨɱɧɨɫɬɶ ɩɪɨɝɨɧɚ: 
 ɜ ɫɟɱɟɧɢɹɯ ɫ Ɇ = Mmax ɢ Q = 0 
 𝜎 = Mmax

Wɯn,  
= 39,15 ∙ 103

192 
= ʹͲ͵,ͻͳ ʜˏˏమ  < Ry ∙ Ȗc= 340 ʜˏˏమ ;  

 
 ɜ ɫɟɱɟɧɢɹɯ ɫ Q = Qmax ɢ M = 0 
 𝜏 = Qmax∙ Sx

Ix∙ tw 
= 26,10 ∙ 110,0∙ଵ଴మ

2110 ∙ 5,4 
= ʹͷ,ͳͻ ʜˏˏమ  < Rs∙ Ȗc= 197,2 ʜˏˏమ .  

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɨɝɨɧɚ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɧɨɣ, ɬɚɤ ɤɚɤ ɢɦɟɟɬ ɦɟɫɬɨ 

ɩɟɪɟɞɚɱɢ ɧɚɝɪɭɡɤɢ ɧɚ ɩɪɨɝɨɧ ɱɟɪɟɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ, ɧɟɩɪɟɪɵɜɧɨ 
ɨɩɢɪɚɸɳɢɣɫɹ ɧɚ ɫɠɚɬɵɣ ɩɨɹɫ ɩɪɨɝɨɧɚ ɢ ɫɜɹɡɚɧɧɵɣ ɫ ɧɢɦ ɫɚɦɨɧɚɪɟɡɚɸɳɢɦɢ 
ɛɨɥɬɚɦɢ. 

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

ɉɪɨɜɟɪɤɚ ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɢ (ɠɟɫɬɤɨɫɬɢ) ɩɪɨɝɨɧɨɜ ɨɬɧɨɫɢɬɫɹ ɤɨ ɜɬɨɪɨɣ 
ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɭɫɥɨɜɢɣ, 
ɡɚɬɪɭɞɧɹɸɳɢɯ ɢɯ ɧɨɪɦɚɥɶɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɬɨ ɟɫɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ 
ɩɪɨɝɨɧɚ fmax ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ fu, ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɧɨɪɦɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ [11, ɬɚɛɥ. ȿ.1]; fmax ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ 
ɧɚɝɪɭɡɨɤ.  

Ⱦɥɹ ɩɪɨɝɨɧɚ: 
 

fmax= Mn,max∙ lpr
2

10 ∙ EIɯ
 = ͵Ͳ,ͻ͸ ∙ 102 ∙ 6,02 ∙ 104

10 ∙ 2,06 ∙ 105∙ 10-1∙ 2110
 = 2,56 ɫɦ < fu = lpr

200
 = 6,0 ∙ 102

200
= 3 ɫɦ,  

 

ɝɞɟ      Ɇn,max=
qn,pr∙ lpr

2

8
 = 6,88 ∙ 6,02

8
 = 30,96 ɤɇ ∙ ɦ.  

 
ɀɟɫɬɤɨɫɬɶ ɩɪɨɝɨɧɚ ɨɛɟɫɩɟɱɟɧɚ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɲɜɟɥɥɟɪ № 22. 
 
2.4 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɩɨɤɪɵɬɢɹ  
 
ɉɪɨɟɤɬɢɪɭɟɦ ɫɬɪɨɩɢɥɶɧɭɸ ɮɟɪɦɭ ɩɪɨɥɟɬɨɦ 24 ɦ. ȼɵɫɨɬɚ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ 

2250 ɦɦ. ɋɟɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦɵ  ɫɨɫɬɚɜɧɨɣ ɬɚɜɪ ɢɡ ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ. 
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Ɏɟɪɦɚ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɨɹɫɚɦɢ. ɍɤɥɨɧ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɩɨɹɫɨɜ 2,5%. 
Ɋɟɲɟɬɤɚ ɮɟɪɦ  ɬɪɟɭɝɨɥɶɧɚɹ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɬɨɣɤɚɦɢ. 

Ɇɚɬɟɪɢɚɥ ɮɟɪɦɵ – ɫɬɚɥɶ ɋ345 ɩɨ ȽɈɋɌ 27772-88* [1, ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ.1]; 
ɝɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ 2, ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ t = – 49 ˚ɋ; 
ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ ɢ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ [11, ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ.2, 
ȼ.3]. 

Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɋ345 ɩɨ [11, ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ4, ȼ5]: 
Ry=340 ɇ/ɦɦ2 ɩɪɢ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 4-ɯ ɞɨ 10 ɦɦ ɜɤɥɸɱɢɬɟɥɶɧɨ; Run = 480 
ɇ/ɦɦ2; Rs  = 0,58 ⋅ Ry = 0,58 ⋅ 340 = 197,2 ɇ/ɦɦ2; Rp = 468 ɇ/ɦɦ2; 

ɇɨɪɦɢɪɭɟɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ: R୷୬ = ͵Ͷͷ ɇ/ɦˏଶ, ɄɋV= 
34 Ⱦɠ/˔ˏଶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɢɫɩɵɬɚɧɢɣ t = - 20˚ɋ [11, ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ.1]. 
Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ: ɫɨɞɟɪɠɚɧɢɟ ɋ ɧɟ ɛɨɥɟɟ 0,14%, Ɋ ɧɟ ɛɨɥɟɟ 
0,025%, S ɧɟ ɛɨɥɟɟ 0,025% [11, ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ.2]. 

ɋɜɚɪɤɚ ɷɥɟɦɟɧɬɨɜ ɤɨɥɨɧɧɵ – ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɞɭɝɨɜɚɹ (ʛДʠʠʝమ), 
ɫɜɚɪɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ ɋɜ-08Ⱥ [11, ɩɪɢɥ. Ƚ, ɬɚɛɥ. Ƚ.1]. 

Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ.ɦ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ: 
 ɩɨɫɬɨɹɧɧɚɹ q1 = 6,12 ɤɇ/ɦ; 
 ɫɧɟɝɨɜɚɹ Ɋ = 8,32 ɤɇ/ɦ.  
ɇɚɝɪɭɡɤɚ ɧɚ ɭɡɟɥ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ: 
 ɩɨɫɬɨɹɧɧɚɹ Fq1 = q1 ∙ 3 = 6,12 ∙ 3 = 18,36 ɤɇ; 
 ɫɧɟɝɨɜɚɹ FɊ = P ∙ 3 = 8,32 ∙ 3 = 24,96 ɤɇ.  
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɮɟɪɦɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 
Ɋɢɫɭɧɨɤ 2.3 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 

 
2.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɢɥɢɣ ɜ ɫɬɟɪɠɧɹɯ ɮɟɪɦɵ  
 
Ɍɚɤ ɤɚɤ ɮɟɪɦɚ ɲɚɪɧɢɪɧɨ ɫɨɩɪɹɠɟɧɚ ɫ ɤɨɥɨɧɧɨɣ ɢ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɱɟɫɤɢ 

ɧɟɨɩɪɟɞɟɥɢɦɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɬɨ ɞɥɹ ɪɚɫɱёɬɚ ɟɝɨ ɨɬɞɟɥɹɸɬ ɨɬ ɤɨɥɨɧɧ ɢ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɤɚɤ ɫɬɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɢɦɭɸ ɛɚɥɨɱɧɭɸ ɮɟɪɦɭ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ. 

Ɋɟɡɭɥɶɬɚɬɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
2.2.  
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Ɍɚɛɥɢɰɚ 2.2 – ɍɫɢɥɢɹ ɜ ɫɬɟɪɠɧɹɯ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɨɬ ɩɨɫɬɨɹɧɧɨɣ ɢ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɢ. 

ɗɥɟɦɟɧɬɵ 
ɮɟɪɦɵ 

ɋɬɟɪɠɟɧɶ 
ɍɫɢɥɢɹ 

ɨɬ 
F1 = 1 ɤɇ 

ɍɫɢɥɢɹ ɨɬ 
Fq = 18,36 ɤɇ 

ɍɫɢɥɢɹ ɨɬ 
FP = 24,96 ɤɇ 

Ɋɚɫɱёɬɧɵɟ ɭɫɢɥɢɹ 

ɪɚɫɬɹɠɟɧɢɟ ɫɠɚɬɢɟ 

1 2 3 4 5 6 7 

ȼɟɪɯɧɢɣ 
ɩɨɹɫ 

 

6-7 
7-8 
8-9 
9-10 

0 
-5,44 
-5,44 
-7,36 

0 
-98,90 
-98,90 
-133,81 

0 
-135,78 
-135,78 
-184,71 

 
 

 
 

0 
-234,68 
-234,68 
-317,52 

ɇɢɠɧɢɣ 
ɩɨɹɫ 

1-2 
2-3 

3,06 
6,86 

55,63 
124,72 

76,38 
171,23 

132,01 
295,95 

 
 

Ɋɚɫɤɨɫɵ 

1-7 
2-7 
2-9 
3-9 

-4,65 
3,45 
-2,07 
0,69 

-84,54 
62,72 
-37,63 
12,54 

-116,06 
86,11 
-51,67 
17,22 

 
148,83 

 
29,76 

-200,60 
 

-89,30 
 

ɋɬɨɣɤɢ 
2-8 
3-10 

-1,0 
-1,0 

-18,18 
-18,18 

-24,96 
-24,96 

 
 

-43,14 
-43,14 

 
2.4.2 ɉɨɞɛɨɪ ɫɟɱɟɧɢɣ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ  
 
Ⱦɥɹ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɣ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ: 
 ɪɚɫɱёɬɧɵɟ ɞɥɢɧɵ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ ɜ ɩɥɨɫɤɨɫɬɢ ɢ ɢɡ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ: 
 
ɜɟɪɯɧɢɣ ɩɨɹɫ lef,x = l = 3000 ɦɦ; lef,y = l = 3000 ɦɦ; 
ɧɢɠɧɢɣ ɩɨɹɫ lef,x= l = 6000 ɦɦ; lef,y = l = 6000 ɦɦ; 
ɨɩɨɪɧɵɣ ɪɚɫɤɨɫ lef,x = l/2 = 3300/2 = 1650 ɦɦ; lef,y = 3300 ɦɦ; 
ɩɪɨɱɢɟ ɷɥɟɦɟɧɬɵ ɪɟɲɟɬɤɢ lef,x = 0,8· l; lef,y = l; 
 
 ɩɪɟɞɟɥɶɧɵɟ ɝɢɛɤɨɫɬɢ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ [Ȝ]: 
[Ȝ] =180 – 60 ∙ α – ɞɥɹ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɪɨɦɟ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ; 
[Ȝ] = 210 – 60 ∙ α – ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ, ɤɪɨɦɟ ɨɩɨɪɧɨɝɨ ɪɚɫɤɨɫɚ; 
Ɍɚɤ ɤɚɤ ɮɟɪɦɚ 24 ɦ, ɬɨ ɫɟɱɟɧɢɹ ɩɨɹɫɨɜ ɩɨɞɛɢɪɚɸɬ ɨɞɢɧ ɪɚɡ ɩɨ 

ɧɚɢɛɨɥɶɲɟɦɭ ɭɫɢɥɢɸ ɜ ɩɨɹɫɟ.  
Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɫɬɟɪɠɧɟɣ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ 

ɦɨɧɬɚɠɟ, ɚ ɬɚɤɠɟ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɚ ɫɜɚɪɤɢ ɢ ɩɨɜɵɲɟɧɢɹ 
ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ, ɦɢɧɢɦɚɥɶɧɵɣ ɩɪɨɮɢɥɶ ɭɝɨɥɤɨɜ ɞɥɹ ɮɟɪɦ ɧɚɡɧɚɱɚɸɬ: 
ɪɚɜɧɨɩɨɥɨɱɧɵɯ – 50ɯ5 ɦɦ, ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɯ – 63ɯ40ɯ5 ɦɦ. 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɮɚɫɨɧɤɢ tf =8 ɦɦ, ɬɚɤ ɤɚɤ ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ ɜ 
ɨɩɨɪɧɨɦ ɪɚɫɤɨɫɟ N= ‒200,60 ɤɇ. 

 
Вɟɪхɧɢɣ ɩɨɹɫ: 
N = -317,52 ɤɇ. 
1) Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɢ ɢɡ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ. 
 
lef,x = 300 ɫɦ; lef,y = 300 ɫɦ. 
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2) ɉɨɞɫɱɢɬɵɜɚɟɦ ɬɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 

ɭɫɬɨɣɱɢɜɨɫɬɢ. 
 A୰ୣ୯ = Nଶ∙φ∙ୖ౯∙ஓc = ଷଵ଻,ହଶ∙ଵ଴ଶ∙଴,ଽ∙ଷସ଴∙ଵ = ͷ,ͳͻ ˔ˏଶ,  
 

ɝɞɟ   N  ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ ɫɪɟɞɢ ɫɬɟɪɠɧɟɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ, φ  ɤɨɷɮɮɢɰɢɟɧɬ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɰɟɧɬɪɚɥɶɧɨɦ ɫɠɚɬɢɢ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɪɚɜɧɵɣ 0,7…0,9. 

3) ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ ∟140ɯ90ɯ10 ɢ ɜɵɩɢɫɵɜɚɟɦ ɟɝɨ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 
A = 22,24 ɫɦ2;  ix = 2,56 ɫɦ;  iy = 6,69 ɫɦ. 
 

˘ = ୪౛౜,౮୧౮ = ଷ଴଴ଶ,ହ଺ = ͳͳ͸,ʹͺ;  λ̅୶ଵ = ͳͳ͸,ʹͺ ∙ √ ଷସ଴ଶ,଴଺∙ଵ଴5 = Ͷ,͹ʹ;  
 

˖ = ୪౛౜,˖୧˖ = ଷ଴଴଺,଺ଽ = ͶͶ,ͺͶ;  λ̅˖ଵ = ͶͶ,ͺͶ ∙ √ ଷସ଴ଶ,଴଺∙ଵ଴5 = ͳ,ͺʹ.  
 
4) ɉɨ ɛɨɥɶɲɟɣ ɢɡ ɝɢɛɤɨɫɬɟɣ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ φ. 
Ɍɚɤ ɤɚɤ ɭɫɥɨɜɧɚɹ ɝɢɛɤɨɫɬɶ λ̅˘ = Ͷ,͹ʹ , ɬɨ φ˗˃ˍ˕ ɫɨɝɥɚɫɧɨ [11, ɩɪɢɥ. ɂ, ɬɚɛɥ. 

ɂ1, ɬɚɛɥ. ɂ2] ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ [0,328; 0,308]. Ⱦɥɹ ɬɨɱɧɨɝɨ 
ɧɚɯɨɠɞɟɧɢɹ φ˗˃ˍ˕ ɩɪɢɦɟɧɢɦ ɢɧɬɟɪɩɨɥɹɰɢɸ. 

 𝜑˗˃ˍ˕ = Ͳ,͵ͳ͸Ͳ.  
 
5) ɉɪɨɜɟɪɹɟɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɵɛɪɚɧɧɨɝɨ ɫɟɱɟɧɢɹ: 
ߙ  = ܰ𝜑˗ ∙ 𝐴ଶ∟ ∙ ܴ௬ ∙ 𝑐ߛ = ͵ͳ͹,ͷʹ ∙ ͳͲͲ,͵ͳ͸Ͳ ∙ ʹ ∙ ʹʹ,ʹͶ ∙ ͵ͶͲ ∙ ͳ = Ͳ,͸͸ ൑ ͳ. 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ.  
6) Ɉɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ. 
 
[λ] = 18060∙α = 18060∙0,66 = 140,40; 
 
7) ɋɪɚɜɧɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫ ɮɚɤɬɢɱɟɫɤɨɣ. 
 
˘ ൑ [λ];                            ͳͳ͸,ʹͺ ൑ ͳͶͲ,ͶͲ. 
 
8) Ɉɩɪɟɞɟɥɢɦ ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɫɬɟɪɠɧɟ. 
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σ = Nφ˗˃ˍ˕∙А˗˃ˍ˕ = ଷଵ଻,ହଶ∙ଵ଴଴,ଷଵ଺଴∙ଶ∙ଶଶ,ଶସ = ʹʹͷ,ͻ ʜˏˏమ ൑ R୷ γୡ = ͵ͶͲ ʜ/ˏˏଶ   
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɚ, 

ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ∟ 140ɯ90ɯ10. 
 
ɇɢɠɧɢɣ ɩɨɹɫ: 
N = -295,95 ɤɇ. 
1) Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɢ ɢɡ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ. 

 
lef,x = 600 ɫɦ; lef,y = 600 ɫɦ. 
 
2) ɉɨɞɫɱɢɬɵɜɚɟɦ ɬɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 

ɭɫɬɨɣɱɢɜɨɫɬɢ. 
 A୰ୣ୯ = Nଶ∙ୖ౯∙ஓc = ଶଽହ,ଽହ∙ଵ଴ଶ∙ଷସ଴∙ଵ = Ͷ,͵ͷ ˔ˏଶ,  
 

ɝɞɟ     N  ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ ɫɪɟɞɢ ɫɬɟɪɠɧɟɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ. 
3) ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ ∟90ɯ56ɯ6 ɢ ɜɵɩɢɫɵɜɚɟɦ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
  
A = 8,54 ɫɦ2;  ix = 1,58 ɫɦ;  iy = 4,42 ɫɦ. 
 

˘ = ୪౛౜,౮୧౮ = ଺଴଴ଵ,ହ଼ = ͵͹ͻ,͹ͷ ൑ [λ] = ͶͲͲ;    
 

˖ = ୪౛౜,˖୧˖ = ଺଴଴ସ,ସଶ = ͳ͵ͷ,͹ͷ ൑ [λ] = ͶͲͲ.  
 
5) ɉɪɨɜɟɪɢɦ ɩɪɨɱɧɨɫɬɶ ɫɬɟɪɠɧɹ. 
 σ = NА˗˃ˍ˕ = ଶଽହ,ଽହ∙ଵ଴ଶ∙଼,ହସ = ͳ͹͵,ʹ͹ ʜˏˏమ ൑ R୷ γୡ = ͵ͶͲ ʜ/ˏˏଶ   
 
ɉɪɨɱɧɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɚ, ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɩɪɢɧɢɦɚɟɦ ∟ 90ɯ56ɯ6. 
 
Ɋаɫɤɨɫɵ: 
1  7: 
N = 200,60 ɤɇ. 
1) Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɢ ɢɡ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ. 
 
lef,x = 0,5 ∙ 330 = 165 ɫɦ; lef,y = 330 ɫɦ. 
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2) ɉɨɞɫɱɢɬɵɜɚɟɦ ɬɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. 

 A୰ୣ୯ = Nଶ∙φ∙ୖ౯∙ஓc = ଶ଴଴,଺଴∙ଵ଴ଶ∙଴,ଽ∙ଷସ଴∙ଵ = ͵,ʹͺ ˔ˏଶ,  
 

ɝɞɟ   N  ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ ɫɪɟɞɢ ɫɬɟɪɠɧɟɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ, φ  ɤɨɷɮɮɢɰɢɟɧɬ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɰɟɧɬɪɚɥɶɧɨɦ ɫɠɚɬɢɢ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɪɚɜɧɵɣ 0,7…0,9. 

3) ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ ∟90ɯ56ɯ8 ɢ ɜɵɩɢɫɵɜɚɟɦ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 
A = 11,18 ɫɦ2;  ix = 1,56 ɫɦ;  iy = 4,42 ɫɦ. 
 

˘ = ୪౛౜,౮୧౮ = ଵ଺ହଵ,ହ଺ = ͳͲͷ,͹͹;  λ̅୶ଵ = ͳͲͷ,͹͹ ∙ √ ଷସ଴ଶ,଴଺∙ଵ଴5 = Ͷ,ʹͻ;  
 

˖ = ୪౛౜,˖୧˖ = ଷଷ଴ସ,ସଶ = ͹Ͷ,͸͸;  λ̅୶ଵ = ͹Ͷ,͸͸ ∙ √ ଷସ଴ଶ,଴଺∙ଵ଴5 = ͵,Ͳ͵.  
  
4) ɉɨ ɛɨɥɶɲɟɣ ɢɡ ɝɢɛɤɨɫɬɟɣ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ φ. 
Ɍɚɤ ɤɚɤ ɭɫɥɨɜɧɚɹ ɝɢɛɤɨɫɬɶ λ̅˘ = Ͷ,ʹͻ , ɬɨ φ˗˃ˍ˕ ɫɨɝɥɚɫɧɨ [11, ɩɪɢɥ. ɂ, ɬɚɛɥ. 

ɂ1, ɬɚɛɥ. ɂ2] ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ [0,375; 0,351]. Ⱦɥɹ ɬɨɱɧɨɝɨ 
ɧɚɯɨɠɞɟɧɢɹ φ˗˃ˍ˕ ɩɪɢɦɟɧɢɦ ɢɧɬɟɪɩɨɥɹɰɢɸ. 

 𝜑˗˃ˍ˕ = Ͳ,͵͸Ͷʹ.  
 
5) ɉɪɨɜɟɪɹɟɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɵɛɪɚɧɧɨɝɨ ɫɟɱɟɧɢɹ: 
 α = Nφ˗∙Aమ∟∙ୖ౯∙ஓc = ଶ଴଴,଺଴∙ଵ଴଴,ଷ଺ସଶ∙ଶ∙ଵଵ,ଵ଼∙ଷସ଴∙ଵ = Ͳ,͹ʹ ൑ ͳ.  
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ.  

 
6) Ɉɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ. 
 
[λ] = 18060∙α = 18060∙0,72 = 136,80; 
 
7) ɋɪɚɜɧɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫ ɮɚɤɬɢɱɟɫɤɨɣ. 
 
˘ ൑ [λ];                            ͳͲͷ,͹͹ ൑ ͳ͵͸,ͺͲ. 
 
8) Ɉɩɪɟɞɟɥɢɦ ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɫɬɟɪɠɧɟ. 
 σ = Nφ˗˃ˍ˕∙А˗˃ˍ˕ = ଶ଴଴,଺଴∙ଵ଴଴,ଷ଺ସଶ∙ଶ∙ଵଵ,ଵ଼ = ʹͶ͸,͵͵ ʜˏˏమ ൑ R୷ γୡ = ͵ͶͲ ʜ/ˏˏଶ   
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ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɪɚɫɤɨɫɚ ɨɛɟɫɩɟɱɟɧɚ, ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɩɪɢɧɢɦɚɟɦ ∟ 90ɯ56ɯ8. 
 
2  7: 
N = 148,83 ɤɇ. 
1) Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɢ ɢɡ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ. 
 
lef,x = 330 ∙ 0,8 = 264 ɫɦ; lef,y = 330 ɫɦ. 
 
2) ɉɨɞɫɱɢɬɵɜɚɟɦ ɬɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 

ɭɫɬɨɣɱɢɜɨɫɬɢ. 
 𝐴௥௘௤ = ேଶ∙𝜑∙ோ𝑦∙ఊ𝑐 = ଵସ଼,଼ଷ∙ଵ଴ଶ∙ଷସ଴∙଴,଼∙଴,ଽ = ͵,ͲͶ ˔ˏଶ,  
 

ɝɞɟ   N  ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ ɫɪɟɞɢ ɫɬɟɪɠɧɟɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ, φ  ɤɨɷɮɮɢɰɢɟɧɬ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɰɟɧɬɪɚɥɶɧɨɦ ɫɠɚɬɢɢ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɪɚɜɧɵɣ 0,7…0,9. 

3) ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ ∟50ɯ5 ɢ ɜɵɩɢɫɵɜɚɟɦ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 
A = 4,80 ɫɦ2;  ix = 1,53 ɫɦ;  iy = 2,38 ɫɦ. 
 

˘ = ୪౛౜,౮୧౮ = ଶ଺ସଵ,ହଷ = ͳ͹ʹ,ͷͷ ൑ [λ] = ͶͲͲ;    
 

˖ = ୪౛౜,˖୧˖ = ଷଷ଴ଶ,ଷ଼ = ͳ͵ͺ,͸͸ ൑ [λ] = ͶͲͲ.  
 
4) ɉɪɨɜɟɪɢɦ ɩɪɨɱɧɨɫɬɶ ɫɬɟɪɠɧɹ. 
 σ = NА˗˃ˍ˕ = ଵସ଼,଼ଷ∙ଵ଴ଶ∙ସ,଼଴ = ͳͷͷ,Ͳ͵ ʜˏˏమ ൑ R୷ γୡ = ͵ͶͲ ∙ Ͳ,ͺ = ʹ͹ʹ ʜ/ˏˏଶ   
 
ɉɪɨɱɧɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɪɚɫɤɨɫɚ ɨɛɟɫɩɟɱɟɧɚ, ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɩɪɢɧɢɦɚɟɦ ∟ 50ɯ5. 
 
2  9: 
N = 89,30 ɤɇ. 
1) Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɢ ɢɡ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ. 
 
lef,x = 330 ∙ 0,8 = 264 ɫɦ; lef,y = 330 ɫɦ. 
 
2) ɉɨɞɫɱɢɬɵɜɚɟɦ ɬɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 

ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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A୰ୣ୯ = Nଶ∙φ∙ୖ౯∙ஓc = ଼ଽ,ଷ଴∙ଵ଴ଶ∙଴,ଽ∙ଷସ଴∙଴,଼ = ͳ,ͺʹ ˔ˏଶ,  
 

ɝɞɟ   N  ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ ɫɪɟɞɢ ɫɬɟɪɠɧɟɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ, φ  ɤɨɷɮɮɢɰɢɟɧɬ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɰɟɧɬɪɚɥɶɧɨɦ ɫɠɚɬɢɢ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɪɚɜɧɵɣ 0,7…0,9. 

3) ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ ∟70ɯ6 ɢ ɜɵɩɢɫɵɜɚɟɦ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 
A = 8,15 ɫɦ2;  ix = 2,15 ɫɦ;  iy = 3,18 ɫɦ. 
 

˘ = ୪౛౜,౮୧౮ = ଶ଺ସଶ,ଵହ = ͳʹʹ,͹ͻ;  λ̅୶ଵ = ͳʹʹ,͹ͻ ∙ √ ଷସ଴ଶ,଴଺∙ଵ଴5 = ͷ,ͲͲ;  
 

˖ = ୪౛౜,˖୧˖ = ଷଷ଴ଷ,ଵ଼ = ͳͲ͵,͹͹;  λ̅୶ଵ = ͳͲ͵,͹͹ ∙ √ ଷସ଴ଶ,଴଺∙ଵ଴5 = Ͷ,ʹͲ.  
 
4) ɉɨ ɛɨɥɶɲɟɣ ɢɡ ɝɢɛɤɨɫɬɟɣ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ φ. 
Ɍɚɤ ɤɚɤ ɭɫɥɨɜɧɚɹ ɝɢɛɤɨɫɬɶ λ̅˘ = ͷ,ͲͲ , ɬɨ φ˗˃ˍ˕ ɫɨɝɥɚɫɧɨ [11, ɩɪɢɥ. ɂ, ɬɚɛɥ. 

ɂ1, ɬɚɛɥ. ɂ2] ɛɭɞɟɬ ɪɚɜɟɧ 0,2890 
5) ɉɪɨɜɟɪɹɟɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɵɛɪɚɧɧɨɝɨ ɫɟɱɟɧɢɹ: 
 α = Nφ˗∙Aమ∟∙ୖ౯∙ஓc = ଼ଽ,ଷ଴∙ଵ଴଴,ଶ଼ଽ଴∙ଶ∙଼,ଵହ∙ଷସ଴∙଴,଼ = Ͳ,͹Ͳ ൒ ͳ.  
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ.  
 
6) Ɉɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ. 
 
[λ] = 210  60∙α = 210  60∙0,70 = 168,00; 

 
7) ɋɪɚɜɧɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫ ɮɚɤɬɢɱɟɫɤɨɣ. 
 
˘ ൑ [λ];                            ͳʹʹ,͹ͻ ൑ ͳ͸ͺ,ͲͲ. 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ.  
 
8) Ɉɩɪɟɞɟɥɢɦ ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɫɬɟɪɠɧɟ. 
 σ = Nφ˗˃ˍ˕∙А˗˃ˍ˕ = ଼ଽ,ଷ଴∙ଵ଴଴,ଶ଼ଽ଴∙ଶ∙଼,ଵହ = ͳͺͻ,ͷ͹ ʜˏˏమ ൑ R୷ γୡ = ͵ͶͲ ∙ Ͳ,ͺ = ʹ͹ʹ ʜ/ˏˏଶ      
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɪɚɫɤɨɫɚ ɨɛɟɫɩɟɱɟɧɚ, ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɩɪɢɧɢɦɚɟɦ ∟ 70ɯ6. 
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3  9: 
N = 29,76 ɤɇ. 
1) Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɢ ɢɡ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ. 

 
lef,x = 330 ∙ 0,8 = 264 ɫɦ; lef,y = 330 ɫɦ. 
 
2) ɉɨɞɫɱɢɬɵɜɚɟɦ ɬɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 

ɭɫɬɨɣɱɢɜɨɫɬɢ. 
 A୰ୣ୯ = Nଶ∙ୖ౯∙ஓc = ଶଽ,଻଺∙ଵ଴ଶ∙ଷସ଴∙଴,଼ = Ͳ,ͷͷ ˔ˏଶ,  
 

ɝɞɟ     N  ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ ɫɪɟɞɢ ɫɬɟɪɠɧɟɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ. 
3) ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ ∟50ɯ5 ɢ ɜɵɩɢɫɵɜɚɟɦ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
A = 4,80 ɫɦ2;  ix = 1,53 ɫɦ;  iy = 2,38 ɫɦ. 
 

˘ = ୪౛౜,౮୧౮ = ଶ଺ସଵ,ହଷ = ͳ͹ʹ,ͷͷ ൑ [λ] = ͶͲͲ;    
 

˖ = ୪౛౜,˖୧˖ = ଷଷ଴ଶ,ଷ଼ = ͳ͵ͺ,͸͸ ൑ [λ] = ͶͲͲ.  
 
4) ɉɪɨɜɟɪɢɦ ɩɪɨɱɧɨɫɬɶ ɫɬɟɪɠɧɹ. 
 σ = NА˗˃ˍ˕ = ଶଽ,଻଺∙ଵ଴ଶ∙ସ,଼଴ = ͵ͳ,ͲͲ ʜˏˏమ ൑ R୷ γୡ = ͵ͶͲ ∙ Ͳ,ͺ = ʹ͹ʹ ʜ/ˏˏଶ   
 
ɉɪɨɱɧɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɪɚɫɤɨɫɚ ɨɛɟɫɩɟɱɟɧɚ, ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɩɪɢɧɢɦɚɟɦ ∟ 50ɯ5. 
 
ɋɬɨɣɤɢ: 
N = 43,14 ɤɇ. 
1) Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɢ ɢɡ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ. 
 
lef,x = 225 ∙ 0,8 = 180 ɫɦ; lef,y = 225 ɫɦ. 
 
2) ɉɨɞɫɱɢɬɵɜɚɟɦ ɬɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 

ɭɫɬɨɣɱɢɜɨɫɬɢ. 
 A୰ୣ୯ = Nଶ∙φ∙ୖ౯∙ஓc = ସଷ,ଵସ∙ଵ଴ଶ∙଴,ଽ∙ଷସ଴∙଴,଼ = Ͳ,ͺͺ ˔ˏଶ,  
 

ɝɞɟ   N  ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ ɫɪɟɞɢ ɫɬɟɪɠɧɟɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ, φ  ɤɨɷɮɮɢɰɢɟɧɬ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɰɟɧɬɪɚɥɶɧɨɦ ɫɠɚɬɢɢ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɪɚɜɧɵɣ 0,7…0,9. 
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3) ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ ∟50ɯ5 ɢ ɜɵɩɢɫɵɜɚɟɦ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

A = 4,80 ɫɦ2;  ix = 1,53 ɫɦ;  iy = 2,38 ɫɦ. 
 

˘ = ୪౛౜,౮୧౮ = ଵ଼଴ଵ,ହଷ = ͳͳ͹,͸ͷ;  λ̅୶ଵ = ͳͳ͹,͸ͷ ∙ √ ଷସ଴ଶ,଴଺∙ଵ଴5 = Ͷ,͹͹;  
  

˖ = ୪౛౜,˖୧˖ = ଶଶହଶ,ଷ଼ = ͻͶ,ͷͶ;  λ̅୶ଵ = ͻͶ,ͷͶ ∙ √ ଷସ଴ଶ,଴଺∙ଵ଴5 = ͵,ͺ͵.  
 
4) ɉɨ ɛɨɥɶɲɟɣ ɢɡ ɝɢɛɤɨɫɬɟɣ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ φ. 
Ɍɚɤ ɤɚɤ ɭɫɥɨɜɧɚɹ ɝɢɛɤɨɫɬɶ λ̅˘ = Ͷ,͹͹ , ɬɨ φ˗˃ˍ˕ ɫɨɝɥɚɫɧɨ [11, ɩɪɢɥ. ɂ, ɬɚɛɥ. 

ɂ1, ɬɚɛɥ. ɂ2] ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ [0,328; 0,308]. Ⱦɥɹ ɬɨɱɧɨɝɨ 
ɧɚɯɨɠɞɟɧɢɹ φ˗˃ˍ˕ ɩɪɢɦɟɧɢɦ ɢɧɬɟɪɩɨɥɹɰɢɸ. 

 𝜑˗˃ˍ˕ = Ͳ,͵ͳͳͲ  
 
5) ɉɪɨɜɟɪɹɟɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɵɛɪɚɧɧɨɝɨ ɫɟɱɟɧɢɹ: 
 α = Nφ˗∙Aమ∟∙ୖ౯∙ஓc = ସଷ,ଵସ∙ଵ଴଴,ଷଵଵ଴∙ଶ∙ସ,଼଴∙ଷସ଴∙଴,଼ = Ͳ,ͷ͵ ൒ ͳ.  
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ.  
 
6) Ɉɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ. 
 
[λ] = 210  60∙α = 210  60∙0,53 = 178,2; 
 
7) ɋɪɚɜɧɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫ ɮɚɤɬɢɱɟɫɤɨɣ. 
 
˘ ൑ [λ];                           ͳͳ͹,͸ͷ ൑ ͳ͹ͺ,ʹ. 
 
8) Ɉɩɪɟɞɟɥɢɦ ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɫɬɟɪɠɧɟ. 
 σ = Nφ˗˃ˍ˕∙А˗˃ˍ˕ = ସଷ,ଵସ∙ଵ଴଴,ଷଵଵ∙ଶ∙ସ,଼଴ = ͳͶͶ,ͷͲ ʜˏˏమ ൑ R୷ γୡ = ͵ͶͲ ∙ Ͳ,ͺ = ʹ͹ʹ  ʜ/ˏˏଶ     
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɟɣ ɫɬɨɣɤɢ ɨɛɟɫɩɟɱɟɧɚ, ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɩɪɢɧɢɦɚɟɦ ∟ 50ɯ5. 
ɋɟɱɟɧɢɟ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 
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2.4.3 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɭɡɥɨɜ ɮɟɪɦɵ  
 
Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɭɡɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 
 ɫɬɚɜɢɬɫɹ ɬɨɱɤɚ ɢ ɱɟɪɟɡ ɷɬɭ ɬɨɱɤɭ ɩɪɨɜɨɞɹɬɫɹ ɨɫɟɜɵɟ ɥɢɧɢɢ ɷɥɟɦɟɧɬɨɜ, 

ɩɪɨɯɨɞɹɳɢɟ ɱɟɪɟɡ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɢ ɫɯɨɞɹɳɢɟɫɹ ɜ ɭɡɥɟ; 
 ɩɪɢɜɹɡɵɜɚɸɬ ɩɨɹɫɧɵɟ ɭɝɨɥɤɢ ɤ ɨɫɟɜɵɦ ɥɢɧɢɹɦ; 
 ɧɚɧɨɫɹɬ ɤɨɧɬɭɪɵ ɫɬɟɪɠɧɟɣ ɪɟɲɟɬɤɢ, ɩɪɢɜɹɡɵɜɚɹ ɢɯ ɤ ɨɫɟɜɵɦ ɥɢɧɢɹɦ, 

ɩɪɢ ɷɬɨɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɛɭɲɤɚ ɞɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɭɝɨɥɤɚ ɨɤɪɭɝɥɹɸɬ ɢ 
ɩɪɢɧɢɦɚɸɬ ɤɪɚɬɧɵɦ 5ɦɦ; 

 ɪɟɡ ɫɬɟɪɠɧɟɣ ɩɪɨɜɨɞɹɬ ɧɨɪɦɚɥɶɧɨ ɤ ɨɫɟɜɵɦ ɥɢɧɢɹɦ; 
 ɫɬɟɪɠɧɢ ɧɟ ɞɨɜɨɞɹɬ ɞɨ ɩɨɹɫɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɟ a = 6tf -20ɦɦ, ɚ ≤ 80ɦɦ; 
 ɩɨɞɫɱɢɬɵɜɚɸɬ ɞɥɢɧɵ ɫɜɚɪɧɵɯ ɲɜɨɜ, ɤɪɟɩɹɳɢɯ ɷɥɟɦɟɧɬɵ ɮɟɪɦɵ ɜ ɭɡɥɟ ɢ 

ɨɩɪɟɞɟɥɹɸɬ ɬɪɟɛɭɟɦɵɟ ɪɚɡɦɟɪɵ ɮɚɫɨɧɤɢ. 
 
Ɉɩɨɪɧɵɟ ɭɡɥɵ 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2017. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ȗn = 1. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1. 
ɋɬɚɥɶ C345 ɤɚɬɟɝɨɪɢɹ 3. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ. 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ 

ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ. 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ. 

 
Ɍɚɛɥɢɰɚ 2.3 - ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

 
a = 2,25 ɦ 
b = 2,25 ɦ 
c = 1,5 ɦ 
d = 3,5 ɦ 
e = 1,1 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1  L90x56x6 (ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*) 

2  L90x56x8 (ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*) 

3 
 

L140x90x10 (ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*) 

4 
 

L50x5 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 
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Ɍɚɛɥɢɰɚ 2.4 – ɋɟɱɟɧɢɹ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ 

ɗɥ
ɟɦ

ɟɧ
ɬ 

ɮɟ
ɪɦ

ɵ
 

ɋɬ
ɟɪ

ɠ
ɟɧ

ɶ  
L, 
ɫɦ 

Ɋɚɫɱёɬɧɨɟ 
ɭɫɢɥɢɟ, ɤɇ 

ɋɟɱɟɧɢɟ 
ɉɥɨ-
ɳɚɞɶ 
Ⱥ, ɫɦ2 

Ɋɚɫɱёɬ-
ɧɵɟ 

ɞɥɢɧɵ, ɫɦ 

Ɋɚɞɢɭɫɵ 
ɢɧɟɪɰɢɢ, 

ɫɦ 
Ƚɢɛɤɨɫɬɢ  Ȝ 

φ m
in
 

Ȗɫ R
yȖ

c 

ɉɪɨɜɟɪɤɚ 
ɫɟɱɟɧɢɹ 

ɪɚɫ-
ɬɹɠɟ-
ɧɢɟ 

ɫɠɚ-
ɬɢɟ 

lefx lefy ix iy Ȝx Ȝy [Ȝ] 
ɩɪɨɱ-
ɧɨɫɬɶ, 
Ɇɉɚ 

ɭɫɬɨɣ-
ɱɢɜɨɫɬɶ
, Ɇɉɚ 

ȼɟ
ɪɯ

ɧɢ
ɣ 

ɩɨ
ɹɫ

 

6-7 
7-8 
8-9 
9-10 
10-11 
11-12 
12-13 
13-14 

319 
300 
300 
300 
300 
300 
300 
281 

- 
- 
- 
- 
- 
- 
- 
- 

- 
-234,68 
-234,68 
-317,52 
-317,52 
-234,68 
-234,68 

- 

140ɯ90ɯ10 
22,24 

320 
300 
300 
300 
300 
300 
300 
280 

320 
300 
300 
300 
300 
300 
300 
280 

2,56 6,69 

125,00 
116,28 
116,28 
116,28 
116,28 
116,28 
116,28 
109,38 

47,83 
44,84 
44,84 
44,84 
44,84 
44,84 
44,84 
41,85 

400 
140,4 
140,4 
140,4 
140,4 
140,4 
140,4 
400 

- 
0,316 
0,316 
0,316 
0,316 
0,316 
0,316 

- 

1 340 

- 
- 
- 
- 
- 
- 
- 
- 

- 
166,94 
166,94 
225,90 
225,90 
166,94 
166,94 

- 

ɇ
ɢɠ

ɧɢ
ɣ 

ɩɨ
ɹɫ

 

1-2 
2-3 
3-4 
4-5 

598 
600 
600 
560 

132,01 
295,95 
295,95 
132,01 

- 
- 
- 
- 

 
90ɯ56ɯ6 

8,54 

600 
600 
600 
600 

600 
600 
600 
600 

1,58 4,42 

379,75 
379,75 
379,75 
379,75 

135,8 
135,8 
135,8 
135,8 

400 
400 
400 
400 

0,364 
0,364 
0,364 
0,364 

1 340 

173,27 
173,27 
173,27 
173,27 

- 
- 
- 
- 

Ɋɚ
ɫɤ

ɨɫ
ɵ

 

1-7 
2-7 
2-9 
3-9 
3-11 
4-11 
4-13 
5-13 

330 
330 
330 
330 
330 
330 
330 
330 

- 
148,83 

- 
29,76 
29,76 

- 
148,83 

- 

-200,60 
- 

-89,30 
- 
- 

-89,30 
- 

-200,60 

90ɯ56ɯ8 
50ɯ5 
70ɯ6 
50ɯ5 
50ɯ5 
70ɯ6 
50ɯ5 
90ɯ56ɯ8 

8,54 
4,80 
8,15 
4,80 
4,80 
8,15 
4,80 
8,54 

165 
264 
264 
264 
264 
264 
264 
165 

330 
330 
330 
330 
330 
330 
330 
330 

1,56 
1,53 
2,15 
1,53 
1,53 
2,15 
1,53 
1,56 

4,42 
2,38 
3,18 
2,38 
2,38 
3,18 
2,38 
4,42 

105,77 
172,55 
122,79 
117,65 
117,65 
122,79 
172,55 
105,77 

74,66 
138,7 
103,8 
138,7 
138,7 
103,8 
138,7 
74,66 

136,8 
400 

168,0 
400 
400 

168,0 
400 

136,8 

0,364 
- 

0,289 
- 
- 

0,289 
- 

0,364 

1 
0,8 
0,8 
0,8 
0,8 
0,8 
0,8 
1 

340 
272 
272 
272 
272 
272 
272 
340 

- 
155,03 

- 
31,00 
31,00 

- 
155,03 

- 

246,33 
- 

189,57 
- 
- 

189,57 
- 

246,33 

ɋɬ
ɨɣ

ɤɢ
 

2-8 
3-10 
4-12 

225 
225 
225 

- 
- 
- 

-44,13 
-44,13 
-44,13 

50ɯ5 
 

4,80 
180 
180 
180 

225
225 
225 

1,53 2,38 
117,65 
117,65 
117,65 

94,54 
94,54 
94,54 

178,2 
178,2 
178,2 

0,311 
0,311 
0,311 

0,8 
0,8 
0,8 

272 
272 
272 

- 
- 
- 

144,50 
144,50 
144,50 
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Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ t = 8 ɦɦ 

 

 
Ɍɚɛɥɢɰɚ 2.6 - ɋɜɚɪɧɵɟ ɲɜɵ 

ɒɜɵ 
(ɦɦ) 

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 

1 2 3 4 5 6 7 8 9 10 11 
Ʉɚɬɟɬ 7 7 9 9 9 9 6 6 9 9 
Ⱦɥɢɧɚ 70 70 80 50 50 50 50 50 235 70 

 

Ɍɚɛɥɢɰɚ 2.7 – ɍɫɢɥɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɭɡɥɚ 
N1, ɤɇ N2, ɤɇ N3, ɤɇ N4, ɤɇ 

1 2 3 4 
132,01 -200,6 0 0 

 

Ɋɢɫɭɧɨɤ 2.4 – ɋɯɟɦɚ ɭɫɢɥɢɣ ɜ ɨɩɨɪɧɵɯ ɭɡɥɚɯ 
 

Ɍɚɛɥɢɰɚ 2.8 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ 
ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
1 2 3 

ɩ.14.2.9, (186), (187), 
ɩ.14.2.10, (189) 

ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ ɫɪɟɡ ɢ 
ɫɦɹɬɢɟ 

0,469 

ɩ.14.2.9, (188), ɩ.14.2.10, 
(189) 

ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɪɚɫɬɹɠɟɧɢɟ 

0,083 

 

Ɍɚɛɥɢɰɚ 2.5 – Ʉɨɧɫɬɪɭɤɰɢɹ ɭɡɥɨɜ  

 

b = 230 ɦɦ        a = 20 ɦɦ 
b1 = 350 ɦɦ     an = 10 ɦɦ 
bv = 190 ɦɦ     c1 = 150 ɦɦ 
bn = 190 ɦɦ     c2 = 52 ɦɦ 
h1 = 235 ɦɦ     c3 = 50 ɦɦ 
hv = 235 ɦɦ     c4 = 281 ɦɦ 
hn = 440 ɦɦ     c5 = 52 ɦɦ 

c6 = 50 ɦɦ 
c7 = 150 ɦɦ 

t1 = 8 ɦɦ 
tv = 20 ɦɦ 
tn = 20 ɦɦ 
s = 98 ɦɦ 
dv = 50 ɦɦ 
dn = 45 ɦɦ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.8 
1 2 3 

ɩ.8.2.1, (41) ɉɪɨɱɧɨɫɬɶ ɮɥɚɧɰɚ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ ɢɡɝɢɛ 0,028 
ɩ.8.5.17, ɩ.7.1.1, (5) ɉɪɨɱɧɨɫɬɶ ɮɥɚɧɰɚ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 

ɫɦɹɬɢɟ 
0,068 

ɩ.14.1.16, (176), (177), 
ɩ.14.1.17, (178), (179), 
ɩ.14.1.19, (182), (183) 

ɉɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɮɥɚɧɰɚ ɫ 
ɮɚɫɨɧɤɨɣ ɧɢɠɧɟɝɨ ɩɨɹɫɚ 

0,231 

 ɉɪɨɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɨɩɨɪɵ ɧɚ ɥɨɤɚɥɶɧɨɟ 
ɫɦɹɬɢɟ 

0 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,469 - ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 

ɫɪɟɡ ɢ ɫɦɹɬɢɟ. 
 
Уɡɟɥ 2,4 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2017. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ȗn = 1. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1. 
ɋɬɚɥɶ C345 ɤɚɬɟɝɨɪɢɹ 3. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ. 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ 

ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ. 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ. 

 
Ɍɚɛɥɢɰɚ 2.9 - ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

 
a = 2,25 ɦ 
b = 2,25 ɦ 
c = 6 ɦ 
d = 6 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L90x56x6 (ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*) 

2 
 

 
L50x5 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L50x5 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

4 
 

 
L70x6 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ t = 10 ɦɦ 
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Ɍɚɛɥɢɰɚ 2.10 – Ʉɨɧɫɬɪɭɤɰɢɹ ɭɡɥɨɜ 

 

b = 860 ɦɦ 
bL = 415 ɦɦ 
h = 215 ɦɦ 
a = 20 ɦɦ 
c3 = 52 ɦɦ 
c4 = 50 ɦɦ 
c5 = 52 ɦɦ 
cL = 321 ɦɦ 
cR = 337 ɦɦ 
 

 

Ɍɚɛɥɢɰɚ 2.11 - ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ 
(ɦɦ) 

K1 K2 K5 K6 K7 K8 K9 K10 

1 2 3 4 5 6 7 8 9 
Ʉɚɬɟɬ 7 7 6 6 6 6 7 7 
Ⱦɥɢɧɚ 90 50 80 50 50 50 60 50 

 

Ɍɚɛɥɢɰɚ 2.12 – ɍɫɢɥɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɭɡɥɚ 
N1, ɤɇ N2, ɤɇ N3, ɤɇ N4, ɤɇ N5, ɤɇ 

1 2 3 4 5 
132,01 295,95 148,83 -44,13 -98,3 

 

Ɋɢɫɭɧɨɤ 2.5 – ɋɯɟɦɚ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɭɡɥɨɜ 2,4 
 

Ɍɚɛɥɢɰɚ 2.13 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ 
ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
1 2 3 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,75 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,445 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,534 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,316 

 



48 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.13 
1 2 3 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,843 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ 
ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,468 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,6 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,333 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,244 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ 
ɫɬɨɣɤɢ 

0,097 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,174 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,069 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,674 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ 
ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,323 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,48 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,23 

 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,843 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ. 

 
Уɡɟɥ 7,13 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2017. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ȗn = 1. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1. 
ɋɬɚɥɶ C345 ɤɚɬɟɝɨɪɢɹ 3. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ. 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ 

ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ. 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ. 

Ɍɚɛɥɢɰɚ 2.14 - ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

 
a = 2,25 ɦ 
b = 2,25 ɦ 
c = 3 ɦ 
d = 3 ɦ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.14 
ɗɥɟɦɟɧɬ Ɍɢɩ 

ɫɟɱɟɧɢɹ 
ɉɪɨɮɢɥɶ 

1 
 

 
L140x90x10 (ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*) 

2 
 

 
L90x56x8 (ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*) 

3 
 

 
L50x5 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 

Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ t = 8 ɦɦ 
Ɍɚɛɥɢɰɚ 2.15 – Ʉɨɧɫɬɪɭɤɰɢɹ ɭɡɥɨɜ 

 

b = 495 ɦɦ 
bL = 250 ɦɦ 
h = 240 ɦɦ 
a = 20 ɦɦ 
c3 = 52 ɦɦ 
c5 = 50 ɦɦ 
cL = 150 ɦɦ 
cR = 151 ɦɦ 
 

 

Ɍɚɛɥɢɰɚ 2.16 - ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ (ɦɦ) K1 K2 K5 K6 K9 K10 

1 2 3 4 5 6 7 
Ʉɚɬɟɬ 9 9 9 9 6 6 
Ⱦɥɢɧɚ 90 50 80 50 80 50 

 
Ɍɚɛɥɢɰɚ 2.17 – ɍɫɢɥɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɭɡɥɚ 

N1, ɤɇ N2, ɤɇ N3, ɤɇ N4, ɤɇ 
1 2 3 4 
0 -234,68 -200,6 148,83 

 

Ɋɢɫɭɧɨɤ 2.6 – ɋɯɟɦɚ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɭɡɥɨɜ 7,13 
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Ɍɚɛɥɢɰɚ 2.18 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ 
ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
1 2 3 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,137 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,042 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,097 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,03 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,801 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ 
ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,45 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,57 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,32 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,843 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ 
ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,468 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,6 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,333 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,843 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 

ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ. 
 
Уɡɟɥ 8,12 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2017. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ȗn = 1. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1. 
ɋɬɚɥɶ C345 ɤɚɬɟɝɨɪɢɹ 3. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ. 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ 

ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ. 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ. 

Ɍɚɛɥɢɰɚ 2.19 - ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

 
a = 2,25 ɦ 
b = 2,25 ɦ 
c = 3 ɦ 
d = 3 ɦ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.19 
1 2 3 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L140x90x10 (ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*) 

2 
 

 
L50x5 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 

Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ t = 8 ɦɦ 
Ɍɚɛɥɢɰɚ 2.20 – Ʉɨɧɫɬɪɭɤɰɢɹ ɭɡɥɨɜ 

 

b = 195 ɦɦ 
bL = 85 ɦɦ 
h = 215 ɦɦ 
a = 20 ɦɦ 
c4 = 50 ɦɦ 
 

 

Ɍɚɛɥɢɰɚ 2.21 - ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ (ɦɦ) K1 K2 K7 K8 

1 2 3 4 5 
Ʉɚɬɟɬ 9 9 6 6 
Ⱦɥɢɧɚ 50 50 50 50 

 

Ɍɚɛɥɢɰɚ 2.22 – ɍɫɢɥɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɭɡɥɚ 
N1, ɤɇ N2, ɤɇ N3, ɤɇ 

1 2 3 
-234,68 -234,68 -44,13 

 
 

 
Ɋɢɫɭɧɨɤ 2.7 – ɋɯɟɦɚ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɭɡɥɨɜ 8,12 
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Ɍɚɛɥɢɰɚ 2.23 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ 
ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
1 2 3 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,437 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ 
ɫɬɨɣɤɢ 

0,173 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,311 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,123 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,437 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 

ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ. 
 
Уɡɟɥ 9,11 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2017. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ȗn = 1. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1. 
ɋɬɚɥɶ C345 ɤɚɬɟɝɨɪɢɹ 3. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ. 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ 

ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ. 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ. 

Ɍɚɛɥɢɰɚ 2.24 - ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

 
a = 2,25 ɦ 
b = 2,25 ɦ 
c = 3 ɦ 
d = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L140x90x10 (ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*) 

2 
 

 
L70x6 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L50x5 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 

Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ t = 10 ɦɦ 
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Ɍɚɛɥɢɰɚ 2.25 – Ʉɨɧɫɬɪɭɤɰɢɹ ɭɡɥɨɜ 

 

b = 465 ɦɦ 
bL = 240 ɦɦ 
h = 250 ɦɦ 
a = 20 ɦɦ 
c3 = 51 ɦɦ 
c5 = 50 ɦɦ 
cL = 150 ɦɦ 
cR = 151 ɦɦ 
 

 

Ɍɚɛɥɢɰɚ 2.26 - ɋɜɚɪɧɵɟ ɲɜɵ 
Швы (ɦɦ) K1 K2 K5 K6 K9 K10 

1 2 3 4 5 6 7 

Катет 12 12 7 7 6 6 

Дɥиɧа 60 60 60 50 50 50 

 

Ɍɚɛɥɢɰɚ 2.27 – ɍɫɢɥɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɭɡɥɚ 
N1, ɤɇ N2, ɤɇ N3, ɤɇ N4, ɤɇ 

1 2 3 4 
-234,68 -317,52 -89,3 29,76 

 
Ɋɢɫɭɧɨɤ 2.8 – ɋɯɟɦɚ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɭɡɥɨɜ 9,11 

 
Ɍɚɛɥɢɰɚ 2.28 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

1 2 3 
ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 

ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 
0,039 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,012 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,027 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,008 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,766 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.28 
1 2 3 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ 
ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,294 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,545 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,209 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,295 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ 
ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,067 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,21 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,048 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,766 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 

ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ. 
 
Уɤɪɭɩɧɢɬɟɥɶɧɵɟ ɭɡɥɵ 
 
ȼɟɪɯɧɢɣ ɭɡɟɥ 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɨɥɤɢ ɩɨɹɫɧɵɯ ɭɝɨɥɤɨɜ (2L140ɯ90ɯ10) ɩɟɪɟɤɪɵɜɚɸɬɫɹ 

ɫɜɟɪɯɭ ɞɜɭɦɹ ɥɢɫɬɨɜɵɦɢ ɧɚɤɥɚɞɤɚɦɢ H1, ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɬɨɪɵɯ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɭɫɢɥɢɸ ɜ ɜɟɪɯɧɟɦ ɩɨɹɫɟ N1 =ߙଵ ∙ 𝑐ܰ = Ͳ,͹ͷ ∙ ͵ͺͳ,Ͳʹ = ʹͺͷ,͹͹ 
ɤɇ, ɩɪɢɯɨɞɹɳɟɦɭɫɹ ɧɚ ɭɝɥɨɜɵɟ ɲɜɵ ɒ1 ɫɨ ɫɬɨɪɨɧɵ ɨɛɭɲɤɨɜ ɭɝɨɥɤɨɜ. Ɂɞɟɫɶ ܰ 𝑐 =ͳ,ʹ ∙ ͵ͳ͹,ͷʹ = ͵ͺͳ,Ͳʹ ɤɇ. Ɉɫɬɚɥɶɧɭɸ ɱɚɫɬɶ ɭɫɢɥɢɹ ɜ ɩɨɹɫɟ ଶܰ = 𝑐ܰ − ଵܰ =͵ͺͳ,Ͳʹ − ʹͺͷ,͹͹ = ͻͷ,ʹͷ, ɧɨ ɧɟ ɦɟɧɟɟ ɱɟɦ Nc/2 = 381,02/2 = 190,51 ɤɇ 
ɩɟɪɟɞɚɸɬɫɹ ɱɟɪɟɡ ɭɝɥɨɜɵɟ ɲɜɵ ɒ2 ɫɨ ɫɬɨɪɨɧɵ ɩɟɪɚ ɢ ɲɜɵ ɒ3 ɭ ɨɛɭɲɤɚ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɭɡɥɨɜɭɸ ɮɚɫɨɧɤɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɞɜɭɯ ɩɨɥɨɜɢɧ. Ɏɚɫɨɧɤɢ 
ɩɟɪɟɤɪɵɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɞɜɭɯɫɬɨɪɨɧɧɢɦɢ ɩɨɥɨɫɨɜɵɦɢ ɧɚɤɥɚɞɤɚɦɢ ɇ2 
ɞɥɢɧɧɨɣ, ɪɚɜɧɨɣ ɧɟ ɦɟɧɟɟ ɭɞɜɨɟɧɧɨɣ ɲɢɪɢɧɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɨɥɨɤ ɩɨɹɫɧɵɯ 
ɭɝɨɥɤɨɜ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɧɟ ɦɟɧɟɟ 250 ɦɦ. Ɍɨɥɳɢɧɭ ɧɚɤɥɚɞɨɤ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ 
ɬɨɥɳɢɧɟ ɮɚɫɨɧɤɢ (tɧ2 = 8 ɦɦ), ɞɥɢɧɭ lɧ2 = 300 ɦɦ. 

Ɉɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɭɸ ɩɥɨɳɚɞɶ ɧɚɤɥɚɞɤɢ ɇ1: 
 𝐴𝐻ଵ = ேభଶ∙ோ𝑦∙ఊ𝑐 =  ଶ଼ହ,଻଻∙ଵ଴ଶ∙ଷସ଴∙ଵ = Ͷ,ʹͲ ˔ˏଶ    
 
ɉɪɢɧɢɦɚɟɦ ɧɚɤɥɚɞɤɭ ɲɢɪɢɧɨɣ b = bɭɝ + ɫ = 140 + 20 = 160 ɦɦ ɢ ɬɨɥɳɢɧɨɣ 

t = An1/b = 4,20/16 = 0,26 ɫɦ ≈ 10 ɦɦ. Ɂɞɟɫɶ ɫ=20 ɦɦ – ɜɵɩɭɫɤ ɧɚɤɥɚɞɤɢ ɡɚ ɝɪɚɧɶ 
ɭɝɨɥɤɚ; ɬɨɥɳɢɧɚ ɧɚɤɥɚɞɤɢ ɩɪɢɧɹɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɨɥɳɢɧɨɣ ɩɪɨɤɚɬɚ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɧɚɤɥɚɞɤɢ ɇ1 ɩɪɢɜɚɪɢɜɚɸɬɫɹ ɪɭɱɧɨɣ ɫɜɚɪɤɨɣ ɤ ɫɬɪɨɩɢɥɶɧɨɣ 
ɮɟɪɦɟ ɧɚ ɦɨɧɬɚɠɟ, ɩɪɢɧɢɦɚɟɦ: 
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ɉɪɢɧɢɦɚɟɦ Rwf  = 215 ɇ/ɦɦ2, Rwz = 0,45 ∙ Run = 0,45 ∙ 380 = 171,00 ɇ/ɦɦ2 [11, 
ɩɪɢɥ.6, ɬɚɛɥ.2]; ȕf =0,7 ɢ ȕz =1,0 [11, ɩɪɢɥ. Ƚ, ɬɚɛɥ. Ƚ.3].  
 ஒ౜∙ୖ౭౜ ஒ౰∙ୖ౭౰ = ଴,଻∙ଶଵହଵ,଴∙ଵ଻ଵ,଴ = Ͳ,ͺͺ; 

 
Ɍɚɤ ɤɚɤ 0,88 < 1, ɬɨ ɪɚɫɱɟɬ ɜɟɞɟɦ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ. 
Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɭɸ ɪɚɫɱёɬɧɭɸ ɞɥɢɧɭ ɭɝɥɨɜɵɯ ɲɜɨɜ ɒ1 ɤɚɬɟɬɨɦ kf = 

7 ɦɦ ɞɥɹ ɩɪɢɤɪɟɩɥɟɧɢɹ ɨɞɧɨɣ ɧɚɤɥɚɞɤɢ ɤ ɩɨɥɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ: 
 l୵ = Nభଶ∙ஒ೑∙୩౜భ∙ୖ౭౜∙ஓ౭౜∙ஓc = ଶ଼ହ,଻଻ଶ∙଴,଻∙଴,଻∙ଶଵହ∙ଵ଴−భ∙ଵ∙ଵ = ͳ͵,ͷ͸ ˔ˏ;  
 
ɉɪɢɧɢɦɚɟɦ ɲɜɵ ɞɥɢɧɧɨɣ 300 ɢ 240 ɦɦ. 
Ɋɚɫɱёɬɧɚɹ ɞɥɢɧɚ ɭɝɥɨɜɵɯ ɲɜɨɜ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɨɹɫɚ ɤ ɮɚɫɨɧɤɟ: 
 l୵ˑ˄ = ஑భ∙Nమଶ∙ஒ౰∙୩౜భ∙ୖ౭౰∙ஓ౭౰∙ஓc + ͳ = ଴,଻ହ∙ଵଽ଴,ହଵଶ∙ଵ,଴ହ∙଴,଻∙ଵ଻ଵ∙ଵ଴−భ∙ଵ∙ଵ + ͳ = ͸,͸ͺ ˔ˏ;  
 l୵˒ = ஑మ∙Nమଶ∙ஒ౰∙୩౜మ∙ୖ౭౰∙ஓ౭౰∙ஓc + ͳ = ଴,ଶହ∙ଵଽ଴,ହଵଶ∙ଵ,଴ହ∙଴,ସ∙ଵ଻ଵ∙ଵ଴−భ∙ଵ∙ଵ + ͳ = Ͷ,͵ʹ ˔ˏ.  
 
 ɉɪɢɧɢɦɚɟɦ  l୵ˑ˄  = 200 ɦɦ ɢ l୵˒ = 100 ɦɦ. 
ɉɪɨɜɟɪɢɦ ɩɪɨɱɧɨɫɬɶ ɭɡɥɚ ɧɚ ɜɧɟɰɟɧɬɪɟɧɧɨɟ ɫɠɚɬɢɟ ɜ ɫɟɱɟɧɢɢ 2-2, ɜɜɨɞɹ ɜ 

ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɢɟ ɧɚɤɥɚɞɤɢ ɢ ɮɚɫɨɧɤɭ ɲɢɪɢɧɨɣ, ɪɚɜɧɨɣ ɞɥɢɧɟ 
ɩɟɪɟɤɪɵɜɚɸɳɢɯ ɟё ɧɚɤɥɚɞɨɤ.  

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɱɟɧɢɹ 2-2: 
 𝑍଴ = ௌ𝑎𝐴 = ଶ∙ଵ଺∙ଵ,଴∙ଵହ,ହଶ∙ଵ଺∙ଵ,଴+ଷ଴∙଴,଼ = ͺ,ͻͲ ˔ˏ; А = ͷ͸ ˔ˏଶ;  
 𝐼௫ = ʹ ∙ ሺͺ,ͳ − Ͳ,ͷሻଶ ∙ ͳ͸ ∙ ͳ + Ͳ,ͺ ∙ ͵Ͳଷͳʹ + ͹,ͻଶ ∙ ͵Ͳ ∙ Ͳ,ͺ = ͷͷͶͻ,͵͸ ˔ˏସ;  
 𝑊௫˅ = ହହସଽ,ଷ଺଼,ଵ = ͸ͺͷ,ͳͳ ˔ˏଷ;  
 

 𝑊௫ː = ହହସଽ,ଷ଺ଶଶ,ଽ = ʹͶʹ,͵͵ ˔ˏଷ; 
 
ɗɤɫɰɟɧɬɪɢɫɢɬɟɬ ɩɪɢɥɨɠɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɟ = 8,1 – 1,0 – 2,79 =     4,31 

ɫɦ. 
 
ɂɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɪɚɫɱёɬɧɨɦ ɫɟɱɟɧɢɢ: ܯ௫ = ଽܰ−ଵ଴ ∙ 𝑒 = ͵ͳ͹,ͷʹ ∙ Ͷ,͵ͳ = ͳ͵͸ͺ,ͷͳ ˍʜ ∙ ˔ˏ.  
 
ɇɚɢɛɨɥɶɲɟɟ ɫɠɢɦɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɟɱɟɧɢɢ 2-2: 
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 𝜎 =  ே9−భబ𝐴 + ெௐ̆ ː = ଷଵ଻,ହଶ∙ଵ଴ହ଺ + ଵଷ଺଼,ହଵ∙ଵ଴ଶସଶ,ଷଷ = ͳͳ͵,ͳ͹ ʜˏˏ ʹ < R୷ γୡ = ͵ͶͲ ʜ/ˏˏଶ    
 
Ɍɨɥɳɢɧɚ ɭɝɥɨɜɵɯ ɲɜɨɜ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɤɥɚɞɨɤ ɤ ɭɡɥɨɜɨɣ 

ɮɚɫɨɧɤɟ: 
 ݇௙ = ோ𝑦∙𝑡˗ଶ∙ఉ೑∙ோ𝑤೑∙ఊ𝑤೑∙ఊ𝑐 = ଷସ଴∙଴,଼ଶ∙଴,଻∙ଶଵହ∙ଵ∙ଵ = ͳ, Ͳ ˔ˏ.  
 
ɉɪɢɧɢɦɚɟɦ kf = 14 ɦɦ. 

 

 
Ɋɢɫɭɧɨɤ 2.9 – ɍɤɪɭɩɧɢɬɟɥɶɧɵɣ ɫɬɵɤ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ 

 
ɇɢɠɧɢɣ ɭɡɟɥ 
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ɇɢɠɧɢɣ ɨɩɨɪɧɵɣ ɭɡɟɥ ɩɪɨɟɤɬɢɪɭɟɦ ɚɧɚɥɨɝɢɱɧɨ ɜɟɪɯɧɟɦɭ. ɇɢɠɧɢɟ 
ɩɨɹɫɧɵɟ ɭɝɨɥɤɢ 90ɯ56ɯ6 ɩɟɪɟɤɪɵɜɚɟɦ ɞɜɭɦɹ ɥɢɫɬɨɜɵɦɢ ɧɚɤɥɚɞɤɚɦɢ. 

Ɉɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɭɸ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɚɠɞɨɣ 
ɧɚɤɥɚɞɤɢ: 

 𝐴𝐻ଵ = ఈ∙ଵ,ଶ∙ேమ−యଶ∙ோ𝑦∙ఊ𝑐 =  ଴,଻ହ∙ଵ,ଶ∙ଶଽହ,ଽହ∙ଵ଴ଶ∙ଷସ଴∙ଵ = ͵,ͻʹ ˔ˏଶ   
 
ɉɪɢɧɢɦɚɟɦ ɧɚɤɥɚɞɤɭ ɲɢɪɢɧɨɣ b = bɭɝ + ɫ = 90 + 20 = 110 ɦɦ ɢ ɬɨɥɳɢɧɨɣ t 

= An1/b = 3,92/11 = 0,36 ɫɦ ≈ 10 ɦɦ. Ɂɞɟɫɶ ɫ=20 ɦɦ – ɜɵɩɭɫɤ ɧɚɤɥɚɞɤɢ ɡɚ ɝɪɚɧɶ 
ɭɝɨɥɤɚ; ɬɨɥɳɢɧɚ ɧɚɤɥɚɞɤɢ ɩɪɢɧɹɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɨɥɳɢɧɨɣ ɩɪɨɤɚɬɚ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɧɚɤɥɚɞɤɢ ɇ1 ɩɪɢɜɚɪɢɜɚɸɬɫɹ ɪɭɱɧɨɣ ɫɜɚɪɤɨɣ ɤ ɫɬɪɨɩɢɥɶɧɨɣ 
ɮɟɪɦɟ ɧɚ ɦɨɧɬɚɠɟ, ɩɪɢɧɢɦɚɟɦ [ɬɚɛɥɢɰɚ 3 ɩɪɢɥ. 6]: 

ɉɪɢɧɢɦɚɟɦ Rwf  = 215 ɇ/ɦɦ2, Rwz = 0,45 ∙ Run = 0,45 ∙ 380 = 171,00 ɇ/ɦɦ2 [11, 
ɩɪɢɥ.6, ɬɚɛɥ.2]; ȕf =0,7 ɢ ȕz =1,0 [11, ɩɪɢɥ. Ƚ, ɬɚɛɥ. Ƚ.3].  

 ஒ౜∙ୖ౭౜ ஒ౰∙ୖ౭౰ = ଴,଻∙ଶଵହଵ,଴∙ଵ଻ଵ,଴ = Ͳ,ͺͺ; 

 
Ɍɚɤ ɤɚɤ 0,88 < 1, ɬɨ ɪɚɫɱɟɬ ɜɟɞɟɦ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ. 
Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɭɸ ɪɚɫɱёɬɧɭɸ ɞɥɢɧɭ ɭɝɥɨɜɵɯ ɲɜɨɜ ɒ1 ɤɚɬɟɬɨɦ kf = 

7 ɦɦ ɞɥɹ ɩɪɢɤɪɟɩɥɟɧɢɹ ɨɞɧɨɣ ɧɚɤɥɚɞɤɢ ɤ ɩɨɥɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ: 
 l୵ = ఈ∙ଵ,ଶ∙ேమ−యଶ∙ஒ೑∙୩౜భ∙ୖ౭౜∙ஓ౭౜∙ஓc = ଴,଻ହ∙ଵ,ଶ∙ଶଽହ,ଽହଶ∙଴,଻∙଴,଻∙ଶଵହ∙ଵ଴−భ∙ଵ∙ଵ = ͳʹ,͸Ͷ ˔ˏ;  
 
ɉɪɢɧɢɦɚɟɦ ɲɜɵ ɞɥɢɧɧɨɣ 300 ɢ 240 ɦɦ. 
Ɋɚɫɱёɬɧɚɹ ɞɥɢɧɚ ɭɝɥɨɜɵɯ ɲɜɨɜ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɨɹɫɚ ɤ ɮɚɫɨɧɤɟ: 
 l୵ˑ˄ = ஑భ∙Nమ−య∙଴,ହଶ∙ஒ౰∙୩౜భ∙ୖ౭౰∙ஓ౭౰∙ஓc + ͳ = ଴,଻ହ∙ଶଽହ,ଽହ∙଴,ହଶ∙ଵ,଴ହ∙଴,଻∙ଵ଻ଵ∙ଵ଴−భ∙ଵ∙ଵ + ͳ = ͷ,Ͷͳ ˔ˏ;  
 l୵˒ = ஑మ∙Nమ−య∙଴,ହଶ∙ஒ౰∙୩౜మ∙ୖ౭౰∙ஓ౭౰∙ஓc + ͳ = ଴,ଶହ∙ଶଽହ,ଽହ∙଴,ହଶ∙ଵ,଴ହ∙଴,ସ∙ଵ଻ଵ∙ଵ଴−భ∙ଵ∙ଵ + ͳ = ͵,ͷ͹ ˔ˏ.  
 
 ɉɪɢɧɢɦɚɟɦ  l୵ˑ˄  = 220 ɦɦ ɢ l୵˒ = 80 ɦɦ. 
ɉɪɨɜɟɪɢɦ ɩɪɨɱɧɨɫɬɶ ɭɡɥɚ ɧɚ ɜɧɟɰɟɧɬɪɟɧɧɨɟ ɫɠɚɬɢɟ ɜ ɫɟɱɟɧɢɢ 2-2, ɜɜɨɞɹ ɜ 

ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɢɟ ɧɚɤɥɚɞɤɢ ɢ ɮɚɫɨɧɤɭ ɲɢɪɢɧɨɣ, ɪɚɜɧɨɣ ɞɥɢɧɟ 
ɩɟɪɟɤɪɵɜɚɸɳɢɯ ɟё ɧɚɤɥɚɞɨɤ.  

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɱɟɧɢɹ 1-1: 𝑍଴ = ௌ𝑎𝐴 = ଶ∙ଵଵ∙ଵ,଴∙ଵହ,ହଶ∙ଵଵ∙ଵ,଴+ଷ଴∙଴,଼ = ͹,Ͷͳ ˔ˏ; А = Ͷ͸ ˔ˏଶ;  
 𝐼௫ = ʹ ∙ ሺͺ,ͳ − Ͳ,ͷሻଶ ∙ ͳͳ ∙ ͳ + ଴,଼∙ଷ଴యଵଶ + ͹,ͻଶ ∙ ͵Ͳ ∙ Ͳ,ͺ = Ͷͷ͸ͺ,ͷ͸ ˔ˏସ;    
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𝑊௫˅ = ସହ଺଼,ହ଺଼,ଵ = ͷ͸Ͷ,Ͳʹ ˔ˏଷ;  
 

 𝑊௫ː = ସହ଺଼,ହ଺ଶଶ,ଽ = ͳͻͻ,ͷͲ ˔ˏଷ; 
 
ɗɤɫɰɟɧɬɪɢɫɢɬɟɬ ɩɪɢɥɨɠɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɟ = 8,1-3,79 = 4,31 ɫɦ. 
ɂɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɪɚɫɱёɬɧɨɦ ɫɟɱɟɧɢɢ: 
௫ܯ  = ଶܰ−ଷ ∙ 𝑒 = ʹͻͷ,ͻͷ ∙ Ͷ,͵ͳ = ͳʹ͹ͷ,ͷͷ ˍʜ ∙ ˔ˏ.  
 
ɇɚɢɛɨɥɶɲɟɟ ɫɠɢɦɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɟɱɟɧɢɢ 1-1: 
 𝜎 =  ே9−భబ𝐴 + ெௐ̆ ː = ଶଽହ,ଽହ∙ଵ଴ସ଺ + ଵଶ଻ହ,ହହଵଽଽ,ହ଴ = ͳ͵ͳ,ʹͺ ʜˏˏ ʹ < R୷ γୡ = ͵ͶͲ ʜ/ˏˏଶ    
Ɍɨɥɳɢɧɚ ɭɝɥɨɜɵɯ ɲɜɨɜ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɤɥɚɞɨɤ ɤ ɭɡɥɨɜɨɣ 

ɮɚɫɨɧɤɟ: 
 ݇௙ = ோ𝑦∙𝑡˗ଶ∙ఉ೑∙ோ𝑤೑∙ఊ𝑤೑∙ఊ𝑐 = ଷସ଴∙଴,଼ଶ∙଴,଻∙ଶଵହ∙ଵ∙ଵ = ͳ,Ͳ ˔ˏ.  
 
ɉɪɢɧɢɦɚɟɦ kf = 14 ɦɦ. 
 

 
Ɋɢɫɭɧɨɤ 2.10 – ɍɤɪɭɩɧɢɬɟɥɶɧɵɣ ɫɬɵɤ ɧɢɠɧɟɝɨ ɩɨɹɫɚ 
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Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 
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3 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 
 
3.1 Ɇɚɬɟɪɢɚɥɵ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ  
 
ɍɱɚɫɬɨɤ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɩɨɥɨɠɟɧ ɜ Ʉɚɚ-ɏɟɦɫɤɨɦ 

ɪɚɣɨɧɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ «ɉɪɚɜɨɛɟɪɟɠɧɨɟ». ɂɧɠɟɧɟɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢɡɵɫɤɚɧɢɹ ɩɪɨɜɟɞɟɧɵ ɫ ɰɟɥɶɸ ɢɡɭɱɟɧɢɹ ɥɢɬɨɥɨɝɢɱɟɫɤɨɝɨ 
ɫɬɪɨɟɧɢɹ ɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɥɨɳɚɞɤɢ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɝɪɭɧɬɨɜ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɞɚɧɢɹ 
ɮɚɛɪɢɤɢ. ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢɡɵɫɤɚɧɢɹ ɡɚɤɥɸɱɚɥɢɫɶ ɜ ɩɪɨɜɟɞɟɧɢɢ 
ɪɚɡɜɟɞɨɱɧɵɯ ɛɭɪɨɜɵɯ ɪɚɛɨɬ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɝɪɭɧɬɨɜ ɢ ɜɨɞɵ. 
ɉɥɨɳɚɞɤɚ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɯɨɥɦɢɫɬɭɸ ɦɟɫɬɧɨɫɬɶ ɫ ɩɟɪɟɩɚɞɚɦɢ ɜɵɫɨɬ ɞɨ ɬɪɟɯ 
ɦɟɬɪɨɜ. ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɫɤɜɚɠɢɧɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨ ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ 
ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɟɡɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1. 

 
Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɟɡɨɜ. 

 
ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɟɡɨɜ ɩɪɨɜɨɞɢɥɫɹ ɚɧɚɥɢɡ 

ɝɪɭɧɬɨɜ ɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɧɚ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɭɱɚɫɬɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.2. 
ɉɥɨɳɚɞɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɥɟɞɭɸɳɢɦɢ ɝɪɭɧɬɚɦɢ: 
- ɩɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɵɣ ɝɪɭɧɬ, ɦɨɳɧɨɫɬɶ ɫɥɨɹ 0,5.ɦ; 
- ɫɭɩɟɫɶ ɬɜёɪɞɚɹ, ɦɨɳɧɨɫɬɶ ɫɥɨɹ 2,8 ɦ; 
- ɫɤɚɥɶɧɵɣ ɝɪɭɧɬ. 
ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɥɧɨɟ ɫɧɹɬɢɟ ɝɪɭɧɬɨɜ ɞɨ ɫɤɚɥɶɧɨɝɨ 

ɨɫɧɨɜɚɧɢɹ ɢ ɨɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɞɨ ɨɬɦɟɬɤɢ ɧɢɡɚ ɮɭɧɞɚɦɟɧɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɨɣ ɫɦɟɫɶɸ ɫ ɩɨɫɥɨɣɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ.   

ȼ ɬɚɛɥɢɰɟ 3.1 ɩɪɢɜɟɞɟɧɵ ɧɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɱɧɨɫɬɧɵɯ ɢ 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɨɜ ɩɨ ɥɚɛɨɪɚɬɨɪɧɵɦ ɞɚɧɧɵɦ. 
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Ɋɢɫɭɧɨɤ 3.2 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɥɢɧɢɢ XXII-XXII. 
 

Ɍɚɛɥɢɰɚ 3.1 – ɉɪɨɱɧɨɫɬɧɵɟ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ 
№ 

ɂȽɗ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɝɪɭɧɬɚ 
h, ɦ ρ, ɬ/ɦ3 Ȗ, ɤɇ/ɦ3 ɋ, ɤɉɚ φ, ɝɪɚɞ ȿ, Ɇɉɚ 

R0, 
ɤɉɚ 

1 2 3 4 5 6 7 8 9 

1 
ɉɨɱɜɟɧɧɨ-

ɪɚɫɬɢɬɟɥɶɧɵɣ 
ɝɪɭɧɬ 

0,5 1,5 - - - - - 

2 
ɋɭɩɟɫɶ ɬɜёɪɞɚɹ 

ɳɟɛɟɧɢɫɬɨ-
ɞɪɟɫɜɹɧɚɹ 

2,8 1,9 19,0 9 28 31 230 

3 

ɂɡɜɟɫɬɧɹɤ 
ɩɪɨɱɧɵɣ 

ɫɪɟɞɧɟɜɵɜɟɬɪɟ
ɧɵɣ 

- 2,57 25,7 10 35 60 60000 

Ƚɪɭɧɬɨɜɵɟ ɜɨɞɵ ɧɚ ɜɫɟɣ ɝɥɭɛɢɧɟ ɩɪɨɜɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ 
ɢɡɵɫɤɚɧɢɣ ɧɟ ɧɚɣɞɟɧɵ.  

ɇɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɞɥɹ ɩɥɨɳɚɞɤɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɹɟɬ 2,35 ɦ.  

Ʉɚɬɟɝɨɪɢɢ ɝɪɭɧɬɨɜ ɩɨ ɫɟɣɫɦɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ – II . 
 
3.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ  
 
ɉɪɨɟɤɬɢɪɭɟɦ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɩɨɞ ɤɨɥɨɧɧɵ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɞɥɹ 

ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɨɩɨɪɧɵɟ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ 

ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɉɨ ɧɢɦ ɨɩɪɟɞɟɥɹɟɦ ɧɚɢɛɨɥɟɟ 
ɡɚɝɪɭɠɟɧɧɵɣ ɮɭɧɞɚɦɟɧɬ: 

- N = 2630 ɤɇ; 
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- Qɯ = 200 ɤɇ; 
- Qy = 185 ɤɇ; 
- Ɇɭ = 1655 ɤɇ. 
 
Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢя ɮɭɧɞɚɦɟɧɬɚ. 
Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ ɧɚɢɛɨɥɶɲɚɹ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɬɪɟɯ ɭɫɥɨɜɢɣ: 
- ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɮɭɧɞɚɦɟɧɬɚ; 
- ɩɪɨɦɟɪɡɚɧɢɹ ɜ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ; 
- ɡɚɝɥɭɛɥɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɜ ɫɥɨɣ ɝɪɭɧɬɚ ɫ ɥɭɱɲɢɦɢ 

ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ (ɛɨɥɟɟ ɩɪɨɱɧɵɣ ɢ ɦɟɧɟɟ ɞɟɮɨɪɦɚɰɢɨɧɧɵɣ). 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɟɥɤɢ ɞɥɹ 

ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɤɨɥɨɧɧɵ ɧɚɢɦɟɧɶɲɟɣ ɬɨɥɳɢɧɵ ɩɥɢɬɵ ɮɭɧɞɚɦɟɧɬɚ, ɧɚɥɢɱɢɹ 
ɩɨɞɜɚɥɚ, ɩɪɨɤɥɚɞɨɤ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ, ɚ ɬɚɤɠɟ ɧɚɝɪɭɡɤɢ. 

ȼ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɨɪɦɚɥɶɧɵɯ ɫɢɥ ɩɭɱɟɧɢɹ ɝɪɭɧɬɚ ɧɚ ɩɨɞɨɲɜɭ ɮɭɧɞɚɦɟɧɬɚ.  

Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
df=ɤn∙dfn,                                                                                                         (3.1) 
 
ɝɞɟ kn – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɫɨɨɪɭɠɟɧɢɹ, 

ɫɨɫɬɚɜɥɹɸɳɢɣ ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ ɫ 
ɩɨɥɚɦɢ ɩɨ ɝɪɭɧɬɭ 0,7; 

dfn– ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɫɭɝɥɢɧɤɨɜ ɢ ɝɥɢɧ (ɞɥɹ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ «ɉɪɚɜɨɛɟɪɟɠɧɨɟ» – 2,35 ɦ).  

 
df = ɤn∙dfn = 0,7∙2,35 = 1,65 ɦ. 
 
Ɍɚɤ ɤɚɤ ɝɪɭɧɬ – ɫɭɩɟɫɶ ɹɜɥɹɟɬɫɹ ɩɭɱɢɧɢɫɬɵɦ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɡɚɥɨɠɢɬɶ 

ɮɭɧɞɚɦɟɧɬ ɧɢɠɟ ɭɪɨɜɧɹ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ, ɱɬɨɛɵ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɞɨ ɩɨɞɨɲɜɵ 
ɝɪɭɧɬɚ, ɜ ɤɨɬɨɪɨɦ ɨɧ ɡɚɥɟɝɚɟɬ ɛɵɥɨ ɛɨɥɟɟ 0,5 ɦ, ɚ ɡɚɝɥɭɛɥɟɧɢɟ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ ɜ ɤɪɨɜɥɸ ɧɢɠɟɥɟɠɚɳɟɝɨ ɝɪɭɧɬɚ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 0,3 ɦ. 

ɂɫɯɨɞɹ ɢɯ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚɝɪɭɡɨɤ ɢ 
ɦɢɧɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ, ɩɪɢɧɢɦɚɟɦ ɪɟɲɟɧɢɟ ɨ ɩɨɥɧɨɣ 
ɜɵɟɦɤɟ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɝɪɭɧɬɚ ɞɨ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ. ɋ ɭɱёɬɨɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɪɟɲɟɧɢɣ ɮɭɧɞɚɦɟɧɬɨɜ, ɩɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ d = 3,0 ɦ. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ. 
ɉɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ⱥ = ∑NII/(Ro - Ȗmt∙d),                                                                                      (3.2) 
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ɝɞɟ NII – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɧɨɪɦɚɬɢɜɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ, ɤɇ; 

Ro– ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɤɉɚ;  
Ȗmt– ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɢ ɛɟɬɨɧɚ, ɪɚɜɧɨɟ 20 ɤɇ/ɦ3. 
 
Ⱥ = ∑NII/(Ro - Ȗmt∙d) = 2630/(60000 - 20∙3) = 0,044 ɦ2. 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɨɫɧɨɜɚɧɢɟɦ ɫɥɭɠɢɬ ɩɪɨɱɧɵɣ ɫɤɚɥɶɧɵɣ ɝɪɭɧɬ ɫ ɜɵɫɨɤɢɦɢ 

ɩɪɨɱɧɨɫɬɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɪɚɡɦɟɪɵ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɟɦ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨ: l = 4800 ɦɦ, b = 3600 ɦɦ. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɨɝɨ ɡɧɚɱɟɧɢя ɫɨɩɪɨɬɢɜɥɟɧɢя ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢя. 
Ⱦɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

(3.3) 
 ܴ = ோ𝑐ఊ೒,                                                                                                           (3.3) 

 
ɝɞɟ    Rc – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ ɧɚ ɨɞɧɨɨɫɧɨɟ ɫɠɚɬɢɟ; 

Ȗg – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦɵɣ 1,4. 
 ܴ = ோ𝑐ఊ೒ = ଺଴଴଴଴ଵ,ସ = Ͷʹͺͷ͹,ͳͶ ɤɉɚ. 

 
ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɣ ɪɚɫɱёɬɚ ɨɫɧɨɜɚɧɢɣ ɩɨ ɞɟɮɨɪɦɚɰɢяɦ. 
Ɉɫɧɨɜɧɵɦ ɪɚɫɱɟɬɨɦ ɨɫɧɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ, ɩɪɢ ɷɬɨɦ 

ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɚɞɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɥɢɧɟɣɧɨ-
ɞɟɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɥɭɩɪɨɫɬɪɚɧɫɬɜɚ, ɩɨɷɬɨɦɭ ɞɚɜɥɟɧɢɟ ɧɚ ɨɫɧɨɜɚɧɢɟ ɧɟ ɞɨɥɠɧɨ 
ɩɪɟɜɨɫɯɨɞɢɬɶ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ R = 42857,14 ɤɉɚ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ 
ɩɪɨɜɟɪɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɭɫɥɨɜɢɹɦɢ:  

1. Pɫɪ ≤ R; 
2. Pmax ≤ 1,2R; 
3. Pmin ≥ 0. 
Ɋɫɪ – ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ: 
Ɋɫɪ = N//Ⱥ;                                                                                                      (3.4) 
N/ = NII + Nɮ – ɧɚɢɛɨɥɶɲɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ; 
Nɮ= b∙l∙d∙Ȗɫɪ – ɜɟɫ ɮɭɧɞɚɦɟɧɬɚ.                                                                   (3.5) 
  
Nɮ= b∙l∙d∙Ȗɫɪ = 4,8∙3,6∙3,0∙20 = 1036,8 ɤɇ; 
 
N/ = NII + Nɮ = 2630 + 1036,8 = 3666,8 ɤɇ; 
 
Ɋɫɪ = N//Ⱥ = 3666,8/17,28 = 212,19 ɤɉɚ. 
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ɉɨɥɭɱɟɧɧɵɟ ɫɪɟɞɧɢɟ ɞɚɜɥɟɧɢɹ ɫɨɩɨɫɬɚɜɥɹɸɬ ɫ ɪɚɫɱɟɬɧɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ. ɍɫɥɨɜɢɟ Pɫɪ ≤ R ɜɵɩɨɥɧɹɟɬɫɹ 212,19 < 42857,14 ɤɉɚ. 

 
    Pmax,min = N'/A ± My'/Wy± Mx'/Wx;                                                             (3.6) 
 
    Pmax = N'/A + My'/Wy+ Mx'/Wx; 
 
    Pmin = N'/A - My'/Wy - Mx'/Wx; 
 
ɝɞɟ My' – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɦɟɧɬɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ 

ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɨɫɢ Y; 
ɝɞɟ Mɯ' – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɦɟɧɬɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ 

ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɨɫɢ Y; 
W – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; 
 
My' = My + Qy∙d = 2150 + 165 ∙ 3,0 = 2150 ɤɇ ∙ ɦ.                                      (3.7) 
 
Mɯ' = Mɯ + Qɯ∙d = 0 + 200,0 ∙ 3,0 = 600,0 ɤɇ ∙ ɦ.                                        (3.8) 
 
 
Pmax = N'/A + My'/Wy+ Mx'/Wx = 3666,8/17,28 + 2150/13,82 + 600/10,37 = 

425,62 ɤɉɚ; 
 
Pmin = N'/A - My'/Wy - Mx'/Wx = 8255,2/43,92 - 2150/13,82 - 600/10,37 = 1,24 

ɤɉɚ. 
 
ɍɫɥɨɜɢɟ Pmax ≤ 1,2R ɜɵɩɨɥɧɹɟɬɫɹ : 
 
425,62 < 51428,57 ɤɉɚ 
 
Ⱦɚɧɧɨɟ ɭɫɥɨɜɢɟ Pmin  0 ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬɫɹ: 1,24 > 0.  
 
3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ  
 
ɋɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɫɨɫɬɨɢɬ ɢɡ ɩɥɢɬɵ ɢ ɩɨɞɤɨɥɨɧɧɢɤɚ ɫ ɜɵɩɭɫɤɚɦɢ 

ɚɧɤɟɪɨɜɨɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞ ɤɨɥɨɧɧɭ 
Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɤɨɥɨɧɧɭ ɧɚɱɢɧɚɸɬ ɫ ɨɩ-

ɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ ɩɨɞɤɨɥɨɧɧɢɤɚ. Ⱦɚɧɧɵɣ ɪɚɡɦɟɪ ɨɩɪɟɞɟɥɹɸɬ ɩɨɫɥɟ ɪɚɫɱёɬɚ 
ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɥɨɧɧɵ, ɬɚɤ ɤɚɤ ɜ ɫɬɪɭɤɬɭɪɭ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɜɯɨɞɢɬ ɩɨɞɛɨɪ 
ɪɚɡɦɟɪɨɜ ɛɚɡɵ ɤɨɥɨɧɧɵ, ɨɬ ɤɨɬɨɪɨɣ ɫɥɟɞɭɟɬ ɨɬɬɚɥɤɢɜɚɬɶɫɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɮɭɧɞɚɦɟɧɬɚ. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɚɡɦɟɪɵ ɩɨɞɤɨɥɨɧɧɢɤɚ ɩɪɢɧɹɬɵ 3000ɯ1800 ɦɦ, 
ɬɚɤ ɤɚɤ ɧɚ ɞɚɧɧɵɣ ɮɭɧɞɚɦɟɧɬ ɨɩɢɪɚɟɬɫɹ ɞɜɭɯɜɟɬɜɟɜɚɹ ɤɨɥɨɧɧɚ. Ɍɚɤ ɠɟ ɦɟɠɞɭ 
ɩɨɞɤɨɥɨɧɧɢɤɚɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɦɨɧɨɥɢɬɧɚɹ ɱɚɫɬɶ ɩɨɞ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ 
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ɢ ɭɫɢɥɢɣ ɨɬ ɪɚɛɨɬɵ ɫɜɹɡɟɣ. Ɉɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɨɛɪɟɡɚ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ – 
0,900 ɦ.  

Ɋɚɡɦɟɪɵ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɦɨɞɭɥɶɧɵɦɢ, ɜ ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ 
ɤɪɚɬɧɵ 300 ɦɦ, ɩɪɢ ɷɬɨɦ ɜɵɫɨɬɚ ɫɬɭɩɟɧɟɣ ɪɚɜɧɚ 300ɦɦ. Ʉɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ - 
ɨɞɧɚ. ɉɪɢ ɷɬɨɦ ɜɵɥɟɬ ɫɬɭɩɟɧɟɣ ɩɨ ɪɚɡɦɟɪɭ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɜɵɫɨɬɵ 
ɫɬɭɩɟɧɢ, ɜɵɥɟɬɵ ɫɬɭɩɟɧɟɣ ɫɨɫɬɚɜɥɹɸɬ 900 ɦɦ (ɪɢɫɭɧɨɤ 3.1). 𝑥ଵ = ܾ − ܾ𝑐௙ʹ = Ͷ,ͺ − ͵,Ͳʹ = Ͳ,ͻ  ˏ; 𝑥ଶ = ݈ − ݈𝑐௙ʹ = ͻ,͸ − ͺ,͹ʹ = Ͳ,ͻ  ˏ. 

 

 
Ɋɢɫɭɧɨɤ 3.3 – Ɋɚɡɦɟɪɵ ɫɬɭɩɟɧɟɣ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ. 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ. 
ɉɥɢɬɧɚɹ ɱɚɫɬɶ ɮɭɧɞɚɦɟɧɬɚ ɩɪɨɜɟɪɹɟɬɫɹ ɪɚɫɱɟɬɨɦ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ. ɉɪɢ 

ɷɬɨɦ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɨɫɩɪɢɧɹɬɚ ɛɟɬɨɧɧɵɦ ɫɟɱɟɧɢɟɦ ɛɟɡ 
ɩɨɫɬɚɧɨɜɤɢ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ. 

Ⱦɚɧɧɵɣ ɮɭɧɞɚɦɟɧɬ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɢɦ ɬɚɤ ɤɚɤ ɜɵɫɨɬɨɣ ɩɨɞɤɨɥɨɧɧɢɤɚ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ: 
 
hcf - dp ≥ 0,5(lcf - lc);                                                                                        (3.9) 
 
ɝɞɟ hcf – ɜɵɫɨɬɚ ɩɨɞɤɨɥɨɧɧɢɤɚ; dp – ɝɥɭɛɢɧɚ ɫɬɚɤɚɧɚ; lcf – ɞɥɢɧɚ ɩɨɩɟɪɟɱɧɨɝɨ 

ɫɟɱɟɧɢɹ ɩɨɞɤɨɥɨɧɧɢɤɚ; lc – ɞɥɢɧɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ; 
 
hcf = h - nɫɬ∙0,3  = 2,1-2∙0,3 = 1,5 ɦ;                                                             (3.10) 
 
ɝɞɟ nɫɬ – ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ; 
 
1,50 > 0,875 ɦ. 
 
ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬ ɧɢɡɚ 

ɩɨɞɤɨɥɨɧɧɢɤɚ ɧɚ ɞɟɣɫɬɜɢɟ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ N ɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ M. 
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ɉɪɨɜɟɪɤɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɨɞɤɨɥɨɧɧɢɤɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɢɡ ɭɫɥɨɜɢɹ:  

 
F ≤ bm∙hop∙Rbt,                                                                                               (3.11) 
 
ɝɞɟ F – ɫɢɥɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɩɨ ɨɞɧɨɣ, ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɝɪɚɧɢ 

ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
F = Ⱥ0∙ɪɦɚɯ = 0,87 ∙ 425,62 = 370,29 ɤɇ; 
 
Ⱥ0 = 0,5∙b∙(l-l cf-2∙hɨɪ) - 0,25∙(b-bcf-2∙ hɨɪ)2 = 0,5∙3,6∙(4,8-3,0-2∙0,55)-0,25∙(3,6-

1,8-2∙0,55)2 = 0,87; 
 
hɨɪ – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ; 
 
hɨɪ = nɫɬ∙0,3 - 0,05 = 2∙0,6 - 0,05 = 0,55 ɦ; 
 
ɪɦɚɯ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɪɚɫɱɟɬɧɵɯ 

ɧɚɝɪɭɡɨɤ ɜ ɭɪɨɜɧɟ ɜɟɪɯɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ (ɨɛɪɟɡɚ ɜɟɪɯɧɟɣ ɫɬɭɩɟɧɢ) ɪɚɜɧɨɟ ɪɦɚɯ = 
245,20 ɤɇ/ɦ2. 

 
Ɍɚɤ ɤɚɤ b-bcf > 2∙ hop = 3,6-1,8 > 2∙0,55 = 1,8 > 1,1, ɬɨ bm = bcf + hɨɪ = 1,8 + 0,55 

= 2,35 ɦ. 
 
Rbt = 1150 ɤɉɚ, ɬɚɤ ɤɚɤ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ30. 
 
F ≤ bm∙hop∙Rbt = 675,85 < 2,35∙0,55∙1150 = 370,29 < 1486,38 ɤɇ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɟɫɬɶ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ 

ɩɨɞɤɨɥɨɧɧɢɤɚ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. 
 
Ɋɚɫɱёɬ ɚɪɦɢɪɨɜɚɧɢя ɩɥɢɬɧɨɣ ɱɚɫɬɢ. 
ɉɨɞɛɨɪ ɞɢɚɦɟɬɪɚ ɚɪɦɚɬɭɪɵ ɞɥɹ ɫɟɬɤɢ ɋ1 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɚɫɱɟɬɚ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɩɪɨɱɧɨɫɬɢ. ɉɨɞ ɞɚɜɥɟɧɢɟɦ ɨɬɩɨɪɚ ɝɪɭɧɬɚ ɮɭɧɞɚɦɟɧɬ 
ɢɡɝɢɛɚɟɬɫɹ, ɜ ɫɟɱɟɧɢɹɯ ɮɭɧɞɚɦɟɧɬɚ ɜɨɡɧɢɤɚɸɬ ɦɨɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

 
Ɇi = ((N∙c2

i)/2l)∙(1+ 6∙e0/l - 4∙e0∙ci/l2),                                                         (3.12) 
 
ɝɞɟ N – ɪɚɫɱɟɬɧɚɹ (ɞɥɹ ɩɟɪɜɨɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ) ɧɚɝɪɭɡɤɚ ɧɚ 

ɨɫɧɨɜɚɧɢɟ ɛɟɡ ɭɱɟɬɚ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ; 
 
N = Nɤ,ɦɚɯ = 2630 ɤɇ; 
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e0 – ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɧɚɝɪɭɡɤɢ ɩɪɢ ɦɨɦɟɧɬɟ Ɇ, ɩɪɢɜɟɞɟɧɧɨɦ ɤ ɩɨɞɨɲɜɟ 
ɮɭɧɞɚɦɟɧɬɚ: 

e0 = Ɇmax
I
 + Qɭ

I ∙h,                                                                                        (3.13) 
 
e0 = (Ɇmax

I
 + Qɭ

I∙h)/N = (1655 + 165∙2,1)/2630 = 0,76 ɦ; 
 
ɫi – ɜɵɥɟɬ ɫɬɭɩɟɧɟɣ; 
ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɪɚɜɧɚ: 
 
Ⱥs=Ɇ/(İr∙h0i∙Rs),                                                                                           (3.14) 
 
h0i – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ 

ɫɟɱɟɧɢɹ ɞɨ ɰɟɧɬɪɚ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ (ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.3); 
Rs – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ, ɞɥɹ ɚɪɦɚɬɭɪɵ ɤɥɚɫɫɚ Ⱥ-III  

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɞɢɚɦɟɬɪɨɦ 10-40 ɦɦ ɪɚɜɧɨɟ 365000 ɤɉɚ; 
İr - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɟɥɢɱɢɧɵ αm:  
 
αm=Ɇ/(b∙h0

2∙Rb),                                                                                          (3.15) 
 
b – ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ (ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.3); 
Rb – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ, ɞɥɹ ɛɟɬɨɧɚ ɦɚɪɤɢ ȼ30 ɨɧɨ 

ɪɚɜɧɨ 17 Ɇɉɚ. 

 
Ɋɢɫɭɧɨɤ 3.4 – ɉɥɚɧ ɩɥɢɬɵ ɮɭɧɞɚɦɟɧɬɚ ɞɥɹ ɪɚɫɱɟɬɚ 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɂɧɚɱɟɧɢɹ ɜɵɥɟɬɚ ɫɬɭɩɟɧɟɣ, ɪɚɛɨɱɟɣ ɜɵɫɨɬɵ ɢ ɲɢɪɢɧɵ ɫɠɚɬɨɣ ɡɨɧɵ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɱɟɧɢɹ 

ɋɟɱɟɧɢɟ ci bi h0i 
1 2 3 4 

1-1 0,45 3,6 0,25 
2-2 0,90 2,7 0,55 

1’-1’ 0,45 4,8 0,25 
2’-2’ 0,90 3,9 0,55 
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 ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɮɨɪɦɭɥ ɢ ɬɚɛɥɢɰɵ 3.3 ɩɪɨɢɡɜɨɞɢɦ ɜɵɱɢɫɥɟɧɢɹ ɢ 
ɡɚɩɨɥɧɹɟɦ ɬɚɛɥɢɰɭ 3.4. 
 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɚɪɦɚɬɭɪɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɱɟɧɢɹ 

ɋɟɱɟɧɢɟ ci 𝑐ܰ𝑖ଶʹ ∗ ݈ሺܾሻ ͳ + ͸ ∗ 𝑒଴݈−  Ͷ ∗ 𝑒଴ ∗ ܿ𝑖݈ଶ  

M, 
ɤɇ*ɦ 

αm İr h0i As, ɫɦ2 

1 2 3 4 5 6 7 8 9 
1-1 0,45 73,97 2,16 159,77 0,042 0,978 0,25 17,90 
2-2 0,9 394,5 2,31 911,29 0,066 0,965 0,55 40,90 

1’-1’ 0,45 55,47 1,90 105,39 0,021 0,990 0,25 11,67 
2-2 0,9 273,11 2,00 546,22 0,027 0,85 0,55 32,01 

 
ɂɡ ɬɚɛɥɢɰɵ 3.4 ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɟ ɬɪɟɛɭɟɦɨɟ ɫɟɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ 

ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 40,90 ɫɦ2; ɞɥɹ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 32,01 ɫɦ2. 
ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɨɞɛɢɪɚɸ ɚɪɦɚɬɭɪɭ ɞɥɹ ɤɨɦɩɨɧɨɜɤɢ ɫɜɚɪɧɨɣ ɫɟɬɤɢ CI. 
ɉɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ:  
3600 – 50 – 50 - 50 - 50 = 3400 = 17*200 → 17 ɫɬɟɪɠɧɟɣ; 
40,90 / 17 = 2,406 ɫɦ2; 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɞɨɥɶɧɭɸ ɚɪɦɚɬɭɪɭ 18ȺIII .  
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ:  
4800 – 50 – 50 – 50 - 50 = 4600 = 23*200 → 23 ɫɬɟɪɠɧɹ; 
32,01 / 23 = 1,39 ɫɦ2; 
ɉɪɢɧɢɦɚɟɦ ɩɨɩɟɪɟɱɧɭɸ ɚɪɦɚɬɭɪɭ 16ȺIII .  
ɉɨɞɤɨɥɨɧɧɢɤɢ ɚɪɦɢɪɭɸɬɫɹ ɞɜɭɦɹ ɫɟɬɤɚɦɢ ɋ2, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ 

ɜɟɪɬɢɤɚɥɶɧɨ ɩɨ ɫɬɨɪɨɧɚɦ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɫɤɨɫɬɢ ɦɨɦɟɧɬɚ (ɩɨ ɫɬɨɪɨɧɚɦ 
ɩɨɞɤɨɥɨɧɧɢɤɚ bf) ɢɡ ɫɬɟɪɠɧɟɣ ɤɥɚɫɫɚ AI ɢ AIII. ɉɪɨɞɨɥɶɧɚɹ ɪɚɛɨɱɚɹ ɚɪɦɚɬɭɪɚ 
ɫɟɬɤɢ ɋ2 ɤɥɚɫɫɚ ȺIII ɞɢɚɦɟɬɪɨɦ 12 ɦɦ ɫɬɚɜɢɬɫɹ ɫ ɲɚɝɨɦ 200 ɦɦ, ɚ ɩɨɩɟɪɟɱɧɚɹ 
ɚɪɦɚɬɭɪɚ ɤɥɚɫɫɚ ȺI ɞɢɚɦɟɬɪɨɦ 8 ɦɦ ɫ ɲɚɝɨɦ 600 ɦɦ ɧɚɡɧɚɱɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ. 
ȼ ɩɪɟɞɟɥɚɯ ɫɬɚɤɚɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɚɪɦɚɬɭɪɚ ɧɟ ɫɬɚɜɢɬɫɹ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɫɬɚɤɚɧɧɨɣ ɱɚɫɬɢ 
ɩɨɞɤɨɥɨɧɧɢɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɜɚɪɧɵɦɢ ɩɥɨɫɤɢɦɢ ɫɟɬɤɚɦɢ ɢɡ 4 ɫɬɟɪɠɧɟɣ 
ɞɢɚɦɟɬɪɨɦ 8 ɦɦ ɤɥɚɫɫɚ ȺI; ɫɬɟɪɠɧɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɭ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɤɚɧɚ. 

Ɍɨɥɳɢɧɚ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɛɟɬɨɧɚ ɞɥɹ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɩɨɞɤɨɥɨɧɧɢɤɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 30 ɦɦ, ɞɥɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 50 ɦɦ. 

 ɉɨɞ ɮɭɧɞɚɦɟɧɬɨɦ ɭɫɬɪɚɢɜɚɟɬɫɹ ɩɨɞɝɨɬɨɜɤɚ ɢɡ ɛɟɬɨɧɚ ȼ10 ɬɨɥɳɢɧɨɣ 
100 ɦɦ.  
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4 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
4.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ 

ɨɫɧɨɜɧɨɝɨ ɛɥɨɤɚ ɡɞɚɧɢɹ  
 
4.1.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ  
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɦɨɧɬɚɠ ɫɛɨɪɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ 

ɤɚɪɤɚɫɚ ɨɞɧɨɷɬɚɠɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɞɚɧɢɹ.  Ⱦɚɧɧɚɹ ɤɚɪɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɛɨɪɧɵɟ ɷɥɟɦɟɧɬɵ: 
- ɤɨɥɨɧɧɚ ɪɹɞɨɜɚɹ ɤɪɚɣɧɟɝɨ ɪɹɞɚ – ɞɜɭɬɚɜɪ 80ɒ1;  
- ɩɨɞɤɪɚɧɨɜɵɟ ɱɚɫɬɢ ɤɨɥɨɧɧ ɤɪɚɣɧɟɝɨ ɢ ɫɪɟɞɧɟɝɨ ɪɹɞɚ ɞɜɭɯɜɟɬɜɟɜɵɟ – 

ɞɜɭɬɚɜɪ 40Ȼ2;   
- ɛɚɥɤɢ ɩɟɪɟɤɪɵɬɢɣ – ɞɜɭɬɚɜɪ 35Ȼ2; 
- ɫɜɹɡɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ – ɫɥɨɠɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡ ɭɝɨɥɤɨɜ 

50ɯ5 ɢ ɲɜɟɥɥɟɪɨɜ 12ɉ, 16ɉ; 
- ɫɜɹɡɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɦɟɠɞɭ ɩɨɹɫɚɦɢ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ – ɫɥɨɠɧɨɝɨ 

ɫɟɱɟɧɢɹ ɢɡ ɭɝɨɥɤɨɜ 50ɯ5 ɢ ɲɜɟɥɥɟɪɨɜ 12ɉ, 16ɉ; 
- ɪɚɫɤɨɫɵ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ – ɢɡ ɭɝɨɥɤɨɜ 100ɯ7 ɢ ɫɥɨɠɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡ 

ɭɝɨɥɤɨɜ 50ɯ5 ɢ ɲɜɟɥɥɟɪɨɜ 12ɉ, 16ɉ; 
- ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ ɩɨɹɫɚɦɢ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ – ɢɡ ɭɝɨɥɤɨɜ 

125ɯ8;   
- ɛɚɥɤɚ ɩɨɞɤɪɚɧɨɜɚɹ – ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɨɫɬɚɜɧɨɝɨ ɫɟɱɟɧɢɹ; 
- ɛɚɥɤɚ ɩɨɞɤɪɚɧɨɜɚɹ ɩɨɞɜɟɫɧɚɹ – ɞɜɭɬɚɜɪ 45Ɇ; 
- ɮɟɪɦɚ ɫɬɪɨɩɢɥɶɧɚɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ – Ɏɋ1; 
- ɮɟɪɦɚ ɫɬɪɨɩɢɥɶɧɚɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ – Ɏɋ2; 
- ɩɪɨɝɨɧɵ ɩɨɤɪɵɬɢɹ – ɲɜɟɥɥɟɪ 22ɉ. 
Ɉɛɴɟɦɵ ɪɚɛɨɬ, ɩɪɢ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɞɚɧɧɭɸ ɤɚɪɬɭ: ɜɵɝɪɭɡɤɚ  

ɤɨɥɨɧɧ – 112,8 ɬ; ɜɵɝɪɭɡɤɚ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ – 22,0 ɬ; ɜɵɝɪɭɡɤɚ ɫɬɪɨɩɢɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ – 21,0 ɬ; ɜɵɝɪɭɡɤɚ ɛɚɥɨɤ ɩɟɪɟɤɪɵɬɢɹ – 29,8 ɬ; ɜɵɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɣ 
ɫɜɹɡɟɣ – 49,0 ɬ; ɜɵɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ – 17,3 ɬ; ɭɫɬɚɧɨɜɤɚ ɤɨɥɨɧɧ – 114 
ɲɬ.; ɭɫɬɚɧɨɜɤɚ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ – 39 ɲɬ.;  ɭɫɬɚɧɨɜɤɚ ɫɬɪɨɩɢɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ – 18 ɲɬ; ɭɫɬɚɧɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɫɜɹɡɟɣ – 208 ɲɬ.; ɭɫɬɚɧɨɜɤɚ 
ɤɨɧɫɬɪɭɤɰɢɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɪɚɫɤɨɫɨɜ – 76 ɲɬ.; ɭɫɬɚɧɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɤɪɵɬɢɹ – 137 ɲɬ.; ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ – 560 ɦ; ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ ɪɚɛɨɬɵ – 532 
ɫɬɵɤɚ. 

 
4.1.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ  
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ 

ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɨɮɨɪɦɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ» ɆȾɋ 12-
29.2006, ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ», ɋɉ 
12.135-2003 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ», ɋɉ 48.13330.2011 
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«Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ», ȽɈɋɌ 23118-99 «Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɚɥɶɧɵɟ 
ɫɬɪɨɢɬɟɥɶɧɵɟ».  

ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɦɚɬɟɪɢɚɥɵ, ɬɟɯɧɢɤɚ, ɤɪɨɦɟ ɤɪɚɧɨɜ ɧɚ 
ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɛɚɡɟ, ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɞɨɫɬɚɜɥɹɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ. 

 
4.1.3 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ  
 
ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ. 
Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɪɤɚɫɚ, ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
- ɪɚɡɛɢɬɵ ɢ ɩɪɢɧɹɬɵ ɨɫɢ ɡɞɚɧɢɹ; 
- ɜɨɡɜɟɞɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɜɪɟɦɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
- ɡɚɤɨɧɱɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ, ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ; 
- ɩɪɨɥɨɠɟɧɵ ɩɨɞɡɟɦɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ; 
- ɜɨɡɜɟɞɟɧɵ ɢ ɫɞɚɧɵ ɮɭɧɞɚɦɟɧɬɵ; 
- ɩɨɞɝɨɬɨɜɥɟɧɵ ɩɥɨɳɚɞɤɢ ɩɨɞ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɪɚɛɨɬɵ 

ɤɪɚɧɨɜ; 
- ɨɪɝɚɧɢɡɨɜɚɧɚ ɪɚɛɨɱɚɹ ɡɨɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ; 
- ɨɫɦɨɬɪɟɧɵ, ɧɚɥɚɠɟɧɵ ɢ ɩɪɢɧɹɬɵ ɦɨɧɬɚɠɧɵɟ ɦɟɯɚɧɢɡɦɵ, 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
 
Ɉɫɧɨɜɧɨɣ ɩɟɪɢɨɞ. 
Ʉ ɪɚɛɨɬɚɦ ɨɫɧɨɜɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɫɬɭɩɚɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ 

ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɪɚɛɨɬ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ. 
Ɇɨɧɬɚɠ ɡɞɚɧɢɹ ɜɟɫɬɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɦ ɦɟɬɨɞɨɦ. ȼ ɤɚɱɟɫɬɜɟ 

ɦɨɧɬɚɠɧɨɝɨ ɭɱɚɫɬɤɚ ɩɪɢɧɹɬɶ ɜɟɫɶ ɛɥɨɤ ɡɞɚɧɢɹ. 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɧɟɨɛɯɨɞɢɦɨ ɜɟɫɬɢ ɜ ɫɬɪɨɝɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɥɟɧɞɚɪɧɵɦ ɝɪɚɮɢɤɨɦ ɫ ɭɱёɬɨɦ 
ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɫɨɜɦɟɳɟɧɢɹ ɜɢɞɨɜ ɪɚɛɨɬ. 

ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɜɢɞɵ ɪɚɛɨɬ: 

- ɦɨɧɬɚɠ ɤɨɥɨɧɧ; 
- ɦɨɧɬɚɠ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ ɩɨ ɤɨɥɨɧɧɚɦ; 
- ɦɨɧɬɚɠ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ ɢ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ; 
- ɦɨɧɬɚɠ ɛɚɥɨɤ ɩɟɪɟɤɪɵɬɢɣ; 
- ɦɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ, ɫɜɹɡɟɣ ɢ ɩɪɨɝɨɧɨɜ; 
- ɦɨɧɬɚɠ ɩɭɬɟɣ ɩɨɞɜɟɫɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 
- ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ. 
Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ ɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
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Ɍɚɛɥɢɰɚ 4.1 – Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ ɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɨɩɟɪɚɰɢɣ 

Ɉɛɴёɦ 
ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɲɢɧ, 

ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, 

ɢɡɞɟɥɢɣ, 
ɞɟɬɚɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɱɢɯ 

1 2 3 4 5 6 

Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 54 ɲɬ ɤɪɚɧ 
Ʉ1, Ʉ2, Ʉ3, 

ɌɎ1 
ɦɨɧɬɚɠɧɢɤɢ, 

ɦɚɲɢɧɢɫɬ 
Ɇɨɧɬɚɠ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɫɜɹɡɟɣ ɩɨ ɤɨɥɨɧɧɚɦ 

67 ɲɬ ɤɪɚɧ 
ɋȼ1, ɋȼ2, Ɋɋ1, 

Ɋɋ2 
ɦɨɧɬɚɠɧɢɤɢ, 

ɦɚɲɢɧɢɫɬ 

Ɇɨɧɬɚɠ 
ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ 
ɢ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ 
ɩɭɬɟɣ ɦɨɫɬɨɜɨɝɨ 

ɤɪɚɧɚ 

18  ɲɬ ɤɪɚɧ ȻɄ1 
ɦɨɧɬɚɠɧɢɤɢ, 

ɦɚɲɢɧɢɫɬ 

Ɇɨɧɬɚɠ ɛɚɥɨɤ 
ɩɟɪɟɤɪɵɬɢɹ 

24 ɲɬ ɤɪɚɧ Ȼ1 
ɦɨɧɬɚɠɧɢɤɢ, 

ɦɚɲɢɧɢɫɬ 
Ɇɨɧɬɚɠ 

ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ, 
ɫɜɹɡɟɣ ɢ ɩɪɨɝɨɧɨɜ 

360 ɲɬ ɤɪɚɧ 
Ɏɋ1, Ɏɋ2, 

ɋȽ1, ɉ1, ɋȼ4 
ɦɨɧɬɚɠɧɢɤɢ, 

ɦɚɲɢɧɢɫɬ 

Ɇɨɧɬɚɠ ɩɭɬɟɣ 
ɩɨɞɜɟɫɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ 

21 ɲɬ ɤɪɚɧ Ȼ2 
ɦɨɧɬɚɠɧɢɤɢ, 

ɦɚɲɢɧɢɫɬ 

ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ   
ɫɜɚɪɨɱɧɵɣ 

ɚɩɩɚɪɚɬ 
 ɷɥɟɤɬɪɨɫɜɚɪɳɢɤɢ 

 
Ɇɨɧɬɚɠ ɤɨɥɨɧɧ. 
1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɥɨɧɧ ɞɨɥɠɧɵ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ: 
- ɨɛɴɟɤɬ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɢɧɹɬ ɪɚɛɨɬɧɢɤɚɦɢ ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ 

Ⱥɤɬɭ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ ɤ ɦɨɧɬɚɠɭ ɤɨɥɨɧɧ. Ʉ Ⱥɤɬɭ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɪɢɥɨɠɟɧɵ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɫɯɟɦɵ ɫ ɧɚɧɟɫɟɧɢɟɦ ɩɨɥɨɠɟɧɢɹ 
ɮɭɧɞɚɦɟɧɬɨɜ ɜ ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ; 

- ɞɨɫɬɚɜɢɬɶ ɢ ɨɫɭɳɟɫɬɜɢɬɶ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɤɨɥɨɧɧ ɧɚ ɩɪɢɨɛɴɟɤɬɧɨɦ ɫɤɥɚɞɟ; 
- ɩɪɨɢɡɜɟɫɬɢ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɤɨɥɨɧɧ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɞɟɬɚɥɟɣ; 
- ɧɚɧɟɫɬɢ ɩɨ ɱɟɬɵɪёɦ ɝɪɚɧɹɦ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɧɟɣ ɩɥɨɫɤɨɫɬɢ ɮɭɧɞɚɦɟɧɬɨɜ 

ɪɢɫɤɢ ɭɫɬɚɧɨɜɨɱɧɵɯ ɨɫɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ; 
- ɧɚɧɟɫɬɢ ɪɢɫɤɢ ɭɫɬɚɧɨɜɨɱɧɵɯ ɨɫɟɣ ɧɚ ɛɨɤɨɜɵɯ ɝɪɚɧɹɯ ɤɨɥɨɧɧ ɢ ɧɚ ɭɪɨɜɧɟ 

ɧɢɡɚ ɤɨɥɨɧɧ; 
- ɞɨɫɬɚɜɢɬɶ ɜ ɡɨɧɭ ɦɨɧɬɚɠɚ ɤɨɥɨɧɧ ɧɟɨɛɯɨɞɢɦɵɟ ɦɨɧɬɚɠɧɵɟ ɫɪɟɞɫɬɜɚ, 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɵ. 
Ʉɨɥɨɧɧɵ ɫ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɞɨɫɬɚɜɥɹɸɬɫɹ ɧɚ ɩɪɢɨɛɴɟɤɬɧɵɣ ɫɤɥɚɞ 

ɬɹɝɚɱɨɦ ɫ ɩɪɢɰɟɩɨɦ ɄɚɦȺɁ. 
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Ɋɚɡɝɪɭɡɤɭ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɤɨɥɨɧɧ ɧɚ ɩɪɢɨɛɴɟɤɬɧɨɦ ɫɤɥɚɞɟ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɫɬɪɟɥɨɜɵɦ ɤɪɚɧɨɦ ɧɚ ɩɧɟɜɦɨɤɨɥёɫɧɨɦ ɯɨɞɭ ɄɆɄ-5090 Krupp ɫ ɩɨɦɨɳɶɸ 
ɪɚɛɨɱɢɯ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɛɪɢɝɚɞɵ ɦɨɧɬɚɠɧɢɤɨɜ. Ɂɚɩɪɟɳɚɟɬɫɹ ɫɛɪɚɫɵɜɚɬɶ 
ɤɨɥɨɧɧɵ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢɥɢ ɜɨɥɨɱɢɬɶ ɢɯ ɩɨ ɥɸɛɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ȼɨ 
ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɫɬɪɨɩɵ ɢɡ ɦɹɝɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɪɢ 
ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɥɨɧɧɵ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɪɟɝɚɬɶ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. 
Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɜɵɩɪɚɜɢɬɶ ɫɩɨɫɨɛɨɦ ɯɨɥɨɞɧɨɣ ɢɥɢ 
ɝɨɪɹɱɟɣ ɩɪɚɜɤɢ. 

ɋɤɥɚɞɢɪɭɟɬ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɥɨɧɧɵ ɧɚ ɨɬɤɪɵɬɵɯ, ɫɩɥɚɧɢɪɨɜɚɧɧɵɯ 
ɩɥɨɳɚɞɤɚɯ ɜ ɲɬɚɛɟɥɹɯ, ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɜ ɬɪɢ-ɱɟɬɵɪɟ ɪɹɞɚ. 
Ʉɨɥɨɧɧɵ ɫɥɨɠɧɵɯ ɫɟɱɟɧɢɣ ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɞɜɚ-ɬɪɢ ɹɪɭɫɚ. 

ɉɪɨɤɥɚɞɤɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ ɭɤɥɚɞɵɜɚɸɬɫɹ ɨɞɧɚ ɧɚɞ ɞɪɭɝɨɣ ɫɬɪɨɝɨ ɩɨ 
ɜɟɪɬɢɤɚɥɢ. ɋɟɱɟɧɢɟ ɩɪɨɤɥɚɞɨɤ ɢ ɩɨɞɤɥɚɞɨɤ ɨɛɵɱɧɨ ɤɜɚɞɪɚɬɧɨɟ, ɫɨ ɫɬɨɪɨɧɚɦɢ ɧɟ 
ɦɟɧɟɟ 25 ɫɦ. Ɋɚɡɦɟɪɵ ɩɨɞɛɢɪɚɸɬ ɫ ɬɚɤɢɦ ɪɚɫɱёɬɨɦ, ɱɬɨɛɵ ɜɵɲɟɥɟɠɚɳɢɟ 
ɤɨɥɨɧɧɵ ɧɟ ɨɩɢɪɚɥɢɫɶ ɧɚ ɜɵɫɬɭɩɚɸɳɢɟ ɱɚɫɬɢ ɧɢɠɟɥɟɠɚɳɢɯ ɤɨɥɨɧɧ. 

Ɂɨɧɵ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɪɚɡɞɟɥɹɸɬ ɫɤɜɨɡɧɵɦɢ ɩɪɨɯɨɞɚɦɢ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 
1,0 ɦ ɱɟɪɟɡ ɤɚɠɞɵɟ ɞɜɚ ɲɬɚɛɟɥɹ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɱɟɪɟɡ 25 ɦ ɜ 
ɩɨɩɟɪɟɱɧɨɦ. 

Ⱦɥɹ ɩɪɨɯɨɞɚ ɤ ɬɨɪɰɚɦ ɢɡɞɟɥɢɣ ɦɟɠɞɭ ɲɬɚɛɟɥɹɦɢ ɭɫɬɪɚɢɜɚɸɬ ɪɚɡɪɵɜɵ, 
ɪɚɜɧɵɟ 0,7 ɦ. 

2 Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
Ʉɨɥɨɧɧɵ Ʉ1 ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɫɬɚɥɶɧɨɝɨ ɞɜɭɬɚɜɪɨɜɨɝɨ ɝɨɪɹɱɟɤɚɬɚɧɨɝɨ 

ɲɢɪɨɤɨɩɨɥɨɱɧɨɝɨ ɩɪɨɮɢɥɹ 80ɒ1, Ʉɨɥɨɧɧɵ Ʉ2 ɫɥɨɠɧɨɝɨ ɫɟɱɟɧɢɹ, 
ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ ɢɡ ɞɜɭɯ ɫɬɚɥɶɧɵɯ ɝɨɪɹɱɟɤɚɬɚɧɵɯ ɩɪɨɮɢɥɟɣ ɞɜɭɬɚɜɪɨɜɨɝɨ 
ɫɟɱɟɧɢɹ 40Ȼ2 ɜ ɩɨɞɤɪɚɧɨɜɨɣ ɱɚɫɬɢ, ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɫɜɹɡɹɦɢ ɜ ɜɢɞɟ 
ɪɚɫɤɨɫɨɜ ɢɡ ɭɝɨɥɤɨɜ, ɚ ɬɚɤ ɠɟ ɫɬɚɥɶɧɨɝɨ ɝɨɪɹɱɟɤɚɬɚɧɨɝɨ ɲɢɪɨɤɨɩɨɥɨɱɧɨɝɨ 
ɩɪɨɮɢɥɹ 50ɒ1 ɜ ɧɚɞɤɪɚɧɨɜɨɣ ɱɚɫɬɢ. Ʉɨɥɨɧɧɵ Ʉ3 ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɫɬɚɥɶɧɨɝɨ 
ɝɨɪɹɱɟɤɚɬɚɧɨɝɨ ɞɜɭɬɚɜɪɨɜɨɝɨ ɩɪɨɮɢɥɹ 25Ʉ1 ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɝɪɚɧɹɦɢ ɩɨɥɨɤ. 
Ʉɨɥɨɧɧɵ ɬɨɪɰɟɜɨɝɨ ɮɚɯɜɟɪɤɚ ɌɎ1 ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɫɬɚɥɶɧɨɝɨ ɝɨɪɹɱɟɤɚɬɚɧɨɝɨ 
ɞɜɭɬɚɜɪɨɜɨɝɨ ɩɪɨɮɢɥɹ 25Ʉ1 ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɝɪɚɧɹɦɢ ɩɨɥɨɤ. Ɋɚɡɦɟɪɵ ɨɩɨɪɧɵɯ 
ɩɥɢɬ ɛɚɡ ɤɨɥɨɧɧ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨɞ ɤɚɠɞɨɣ ɫɬɨɣɤɨɣ ɞɜɭɬɚɜɪɨɜɨɝɨ ɩɪɨɮɢɥɹ: ɞɥɹ 
Ʉ1 – 1100ɯ500 ɦɦ, ɞɥɹ Ʉ2 – 850ɯ300 ɦɦ, ɞɥɹ Ʉ3 ɢ ɌɎ1 – 500ɯ400 ɦɦ. 
Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɥɨɧɧɵ ɨɩɢɪɚɸɬ ɧɚ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɮɭɧɞɚɦɟɧɬɵ. 

  Ʉɨɥɨɧɧɵ ɢɡ ɲɬɚɛɟɥɟɣ ɪɚɫɤɥɚɞɵɜɚɸɬ ɜ ɦɨɧɬɚɠɧɨɣ ɡɨɧɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɦɨɧɬɚɠɧɵɣ ɤɪɚɧ ɫ ɨɞɧɨɣ ɫɬɨɹɧɤɢ ɦɨɝ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɢɯ ɜ ɩɪɨɟɤɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɜɵɥɟɬɚ ɫɬɪɟɥɵ. ɍɤɥɚɞɵɜɚɸɬ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɤɥɚɞɤɢ 
ɜ ɨɞɢɧ ɪɹɞ, ɨɛɫɬɪɚɢɜɚɸɬ ɦɨɧɬɚɠɧɵɦɢ ɥɟɫɬɧɢɰɚɦɢ ɢ ɩɨɞɦɨɫɬɹɦɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ 
ɞɥɹ ɦɨɧɬɚɠɚ ɩɨɫɥɟɞɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɍɫɬɚɧɨɜɤɚ ɤɨɥɨɧɧ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɧɚ ɮɭɧɞɚɦɟɧɬɚɯ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ ɢ ɨɩɟɪɚɰɢɢ: 

- ɫɬɪɨɩɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚ ɜɟɪɯɧɢɣ ɤɨɧɟɰ, ɥɢɛɨ ɜ ɭɪɨɜɧɟ ɨɩɢɪɚɧɢɹ 
ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ; 
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- ɭɫɬɚɧɨɜɤɭ ɤɨɥɨɧɧɵ ɩɪɨɢɡɜɨɞɹɬ ɡɜɟɧɨɦ ɢɡ 4 ɪɚɛɨɱɢɯ. Ɂɜɟɧɶɟɜɨɣ ɩɨɞɚёɬ 
ɫɢɝɧɚɥ ɨ ɩɨɞɴёɦɟ ɤɨɥɨɧɧɵ. ɇɚ ɜɵɫɨɬɟ ɨɬ 30 ɞɨ 40 ɫɦ ɧɚɞ ɜɟɪɯɧɢɦ ɨɛɪɟɡɨɦ 
ɮɭɧɞɚɦɟɧɬɚ ɦɨɧɬɚɠɧɢɤɢ ɧɚɩɪɚɜɥɹɸɬ ɤɨɥɨɧɧɭ ɜ ɚɧɤɟɪɧɵɟ ɛɨɥɬɵ, ɚ ɦɚɲɢɧɢɫɬ 
ɤɪɚɧɚ ɩɥɚɜɧɨ ɨɩɭɫɤɚɟɬ ɟё. ɉɪɢ ɷɬɨɦ, ɞɜɚ ɦɨɧɬɚɠɧɢɤɚ ɩɪɢɞɟɪɠɢɜɚɸɬ ɤɨɥɨɧɧɭ, ɚ 
ɞɜɚ ɞɪɭɝɢɯ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɜɦɟɳɟɧɢɟ ɜ ɩɥɚɧɟ ɨɫɟɜɵɯ ɪɢɫɨɤ ɧɚ ɛɚɲɦɚɤɟ ɤɨɥɨɧɧɵ 
ɫ ɪɢɫɤɚɦɢ, ɧɚɧɟɫёɧɧɵɦɢ ɧɚ ɨɩɨɪɧɵɯ ɩɥɢɬɚɯ, ɨɛɟɫɩɟɱɢɜɚɹ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ 
ɤɨɥɨɧɧɵ, ɢ ɨɧɚ ɡɚɤɪɟɩɥɹɟɬɫɹ ɚɧɤɟɪɧɵɦɢ ɛɨɥɬɚɦɢ; 

- ɜɵɜɟɪɤɭ ɩɪɨɟɤɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɤɨɥɨɧɧ ɩɪɨɢɡɜɨɞɹɬ ɫ ɩɨɦɨɳɶɸ 
ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɚɜɢɥɶɧɨɫɬɢ ɦɨɧɬɚɠɚ ɤɨɥɨɧɧ. Ƚɟɨɞɟɡɢɱɟɫɤɢɣ 
ɤɨɧɬɪɨɥɶ ɩɨ ɜɟɪɬɢɤɚɥɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɬɟɨɞɨɥɢɬɨɜ ɜɨ ɜɡɚɢɦɧɨ-
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɩɥɨɫɤɨɫɬɹɯ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɩɪɨɟɰɢɪɭɸɬ ɜɟɪɯɧɸɸ 
ɨɫɟɜɭɸ ɪɢɫɤɭ ɧɚ ɭɪɨɜɟɧɶ ɧɢɡɚ ɤɨɥɨɧɧɵ. 

 
Ɇɨɧɬɚɠ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜяɡɟɣ ɩɨ ɤɨɥɨɧɧɚɦ 
1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ ɞɨɥɠɧɵ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ: 
- ɩɪɨɢɡɜɟɞёɧ ɦɨɧɬɚɠ ɤɨɥɨɧɧ ɜɫɟɝɨ ɦɨɧɬɚɠɧɨɝɨ ɭɱɚɫɬɤɚ; 
- ɫɨɨɪɭɠɟɧɵ ɫɬɟɧɞɵ ɞɥɹ ɫɛɨɪɤɢ ɫɜɹɡɟɣ; 
- ɞɨɫɬɚɜɢɬɶ ɢ ɨɫɭɳɟɫɬɜɢɬɶ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɝɨɬɨɜɵɯ ɪɚɫɩɨɪɨɤ ɢ ɤɨɦɩɥɟɤɬɨɜ 

ɨɬɩɪɚɜɨɱɧɵɯ ɦɚɪɨɤ ɫɜɹɡɟɣ; 
- ɡɚɜɟɡɬɢ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɦɨɧɬɚɠɚ ɢɧɜɟɧɬɚɪɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɢɧɫɬɪɭɦɟɧɬ ɢ ɩɪɨɱɢɟ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ; 
- ɜɵɩɨɥɧɢɬɶ ɭɤɪɭɩɧɢɬɟɥɶɧɭɸ ɫɛɨɪɤɭ ɫɜɹɡɟɣ. 
ɋɜɹɡɢ ɢ ɪɚɫɩɨɪɤɢ ɫ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɞɨɫɬɚɜɥɹɸɬɫɹ ɧɚ ɩɪɢɨɛɴɟɤɬɧɵɯ 

ɫɤɥɚɞ ɬɹɝɚɱɨɦ ɫ ɩɪɢɰɟɩɨɦ ɄɚɦȺɁ. 
Ɋɚɡɝɪɭɡɤɭ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ ɧɚ ɩɪɢɨɛɴɟɤɬɧɨɦ ɫɤɥɚɞɟ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɬɪɟɥɨɜɵɦ ɤɪɚɧɨɦ ɧɚ ɩɧɟɜɦɨɤɨɥёɫɧɨɦ ɯɨɞɭ ɄɆɄ-5090 ɫ 
ɩɨɦɨɳɶɸ ɪɚɛɨɱɢɯ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɛɪɢɝɚɞɵ ɦɨɧɬɚɠɧɢɤɨɜ. Ɂɚɩɪɟɳɚɟɬɫɹ 
ɫɛɪɚɫɵɜɚɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢɥɢ ɜɨɥɨɱɢɬɶ ɢɯ ɩɨ ɥɸɛɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ. ȼɨ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɫɬɪɨɩɵ ɢɡ ɦɹɝɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. ɉɪɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ 
ɯɪɚɧɟɧɢɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɜɹɡɢ ɢ ɪɚɫɩɨɪɤɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɪɟɝɚɬɶ ɨɬ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɜɵɩɪɚɜɢɬɶ 
ɫɩɨɫɨɛɨɦ ɯɨɥɨɞɧɨɣ ɢɥɢ ɝɨɪɹɱɟɣ ɩɪɚɜɤɢ. 

ɋɤɥɚɞɢɪɭɟɬ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɥɨɧɧɵ ɧɚ ɨɬɤɪɵɬɵɯ, ɫɩɥɚɧɢɪɨɜɚɧɧɵɯ 
ɩɥɨɳɚɞɤɚɯ ɜ ɲɬɚɛɟɥɹɯ, ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɜ ɬɪɢ-ɱɟɬɵɪɟ ɪɹɞɚ.  

Ɂɨɧɵ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɪɚɡɞɟɥɹɸɬ ɫɤɜɨɡɧɵɦɢ ɩɪɨɯɨɞɚɦɢ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 
1,0 ɦ ɱɟɪɟɡ ɤɚɠɞɵɟ ɞɜɚ ɲɬɚɛɟɥɹ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɱɟɪɟɡ 25 ɦ ɜ 
ɩɨɩɟɪɟɱɧɨɦ. 

Ⱦɥɹ ɩɪɨɯɨɞɚ ɤ ɬɨɪɰɚɦ ɢɡɞɟɥɢɣ ɦɟɠɞɭ ɲɬɚɛɟɥɹɦɢ ɭɫɬɪɚɢɜɚɸɬ ɪɚɡɪɵɜɵ, 
ɪɚɜɧɵɟ 0,7 ɦ. 

2 Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
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ɋɜɹɡɢ ɋȼ1 ɫɥɨɠɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɫɬɚɥɶɧɵɯ ɝɨɪɹɱɟɤɚɬɚɧɵɯ 
ɝɧɭɬɵɯ ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ 50ɯ5 ɢ ɲɜɟɥɥɟɪɨɜ 10ɉ ɢ 12ɉ. ɋɜɹɡɢ ɋȼ2 
ɫɥɨɠɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɫɬɚɥɶɧɵɯ ɝɨɪɹɱɟɤɚɬɚɧɵɯ ɝɧɭɬɵɯ 
ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ 50ɯ5 ɢ ɲɜɟɥɥɟɪɨɜ 12ɉ ɢ 16ɉ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɪɚɫɤɨɫɵ 
Ɋɋ 1 ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɫɬɚɥɶɧɵɯ ɝɨɪɹɱɟɤɚɬɚɧɵɯ ɝɧɭɬɵɯ ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ 
100ɯ7. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɪɚɫɤɨɫɵ Ɋɋ2 ɫɥɨɠɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ 
ɫɬɚɥɶɧɵɯ ɝɨɪɹɱɟɤɚɬɚɧɵɯ ɝɧɭɬɵɯ ɭɝɨɥɤɨɜ 50ɯ5 ɢ ɲɜɟɥɥɟɪɨɜ 12ɉ ɢ 16ɉ. 

Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫɬɪɟɥɨɜɵɦ ɤɪɚɧɨɦ, 
ɪɚɫɫɱɢɬɚɧɧɵɦ ɞɥɹ ɦɨɧɬɚɠɚ ɤɨɥɨɧɧ, ɛɚɥɨɤ ɢ ɮɟɪɦ.  

ɍɫɬɚɧɨɜɤɚ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: 

- ɫɬɪɨɩɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚ ɫɟɪɟɞɢɧɭ ɩɪɨɥёɬɚ; 
- ɭɫɬɚɧɨɜɤɭ ɫɜɹɡɟɣ ɩɪɨɢɡɜɨɞɹɬ ɡɜɟɧɨɦ ɢɡ 4 ɪɚɛɨɱɢɯ. Ɂɜɟɧɶɟɜɨɣ ɩɨɞɚёɬ 

ɫɢɝɧɚɥ ɨ ɩɨɞɴёɦɟ ɤɨɧɫɬɪɭɤɰɢɢ. ɇɚ ɜɵɫɨɬɟ ɨɬ 30 ɞɨ 40 ɫɦ ɧɚɞ ɦɟɫɬɨɦ ɤɪɟɩɥɟɧɢɹ 
ɫɜɹɡɟɣ ɤ ɤɨɥɨɧɧɟ ɦɨɧɬɚɠɧɢɤɢ ɧɚɩɪɚɜɥɹɸɬ ɫɜɹɡɢ ɜ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɭɡɥɵ, ɚ 
ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ ɩɥɚɜɧɨ ɨɩɭɫɤɚɟɬ ɟё, ɚ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɤɪɟɩɥɹɸɬɫɹ ɛɨɥɬɚɦɢ; 

 
Ɇɨɧɬɚɠ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ ɢ ɛɚɥɨɤ ɩɟɪɟɤɪɵɬɢɣ. 
1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
- ɩɨɞɝɨɬɨɜɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɩɥɨɳɚɞɤɢ; 
- ɦɨɧɬɚɠ, ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɩɨ ɩɪɨɟɤɬɭ ɤɨɥɨɧɧ ɢ ɫɜɹɡɟɣ ɩɨ ɧɢɦ; 
- ɡɚɜɟɡɬɢ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɦɨɧɬɚɠɚ ɢɧɜɟɧɬɚɪɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɢɧɫɬɪɭɦɟɧɬ ɢ ɩɪɨɱɢɟ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ; 
ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɛɚɥɨɤ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɝɟɨɞɟɡɢɱɟɫɤɭɸ ɩɪɨɜɟɪɤɭ 

ɨɬɦɟɬɨɤ ɨɩɨɪɧɵɯ ɩɥɨɳɚɞɨɤ ɩɨɞɤɪɚɧɨɜɵɯ ɤɨɧɫɨɥɟɣ ɤɨɥɨɧɧ. 
ɉɟɪɟɞ ɩɨɞɴёɦɨɦ ɛɚɥɤɢ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɤɨɥɨɧɧɵ ɦɨɧɬɚɠɧɵɟ 

ɩɪɢɫɬɚɜɧɵɟ ɥɟɫɬɧɢɰɵ, ɨɱɢɫɬɢɬɶ ɦɨɧɬɚɠɧɵɟ ɭɡɥɵ ɨɬ ɝɪɹɡɢ ɢ ɦɭɫɨɪɚ, ɡɚɤɪɟɩɢɬɶ 
ɧɚ ɛɚɥɤɟ ɨɬɬɹɠɤɢ ɢɡ ɩɟɧɶɤɨɜɨɝɨ ɤɚɧɚɬɚ ɢ ɡɚɫɬɪɨɩɢɬɶ ɟё. 

2 Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
ɉɨɞɤɪɚɧɨɜɵɟ ɛɚɥɤɢ ɫɥɨɠɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɮɚɫɨɧɧɨɝɨ 

ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɚ. Ȼɚɥɤɢ ɩɟɪɟɤɪɵɬɢɣ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɫɬɚɥɶɧɨɝɨ 
ɝɨɪɹɱɟɤɚɬɚɧɨɝɨ ɞɜɭɬɚɜɪɨɜɨɝɨ ɩɪɨɮɢɥɹ 35Ȼ2 ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɝɪɚɧɹɦɢ ɩɨɥɨɤ.  

ɉɨɫɥɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɬɪɨɩɨɜɤɭ ɛɚɥɤɢ ɢ ɩɨɞɴёɦ 
ɟё ɤ ɦɟɫɬɭ ɭɫɬɚɧɨɜɤɢ.  

Ɇɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɛɚɥɤɢ ɝɨɬɨɜɹɬ ɞɜɨɟ ɦɨɧɬɚɠɧɢɤɨɜ ɫ ɩɥɨɳɚɞɨɤ, 
ɡɚɤɪɟɩɥёɧɧɵɯ ɧɚ ɤɨɥɨɧɧɟ. ȼ ɩɨɞɴёɦɟ, ɭɫɬɚɧɨɜɤɟ ɢ ɜɵɜɟɪɤɟ ɛɚɥɤɢ ɭɱɚɫɬɜɭɟɬ ɜɫё 
ɡɜɟɧɨ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɩɹɬɢ ɦɨɧɬɚɠɧɢɤɨɜ. ɉɪɢ ɩɨɞɴёɦɟ ɞɜɚ ɦɨɧɬɚɠɧɢɤɚ ɫ ɩɨɦɨɳɶɸ 
ɨɬɬɹɠɟɤ ɭɞɟɪɠɢɜɚɸɬ ɛɚɥɤɭ ɨɬ ɪɚɫɤɚɱɢɜɚɧɢɹ.  

ɉɨ ɤɨɦɚɧɞɟ ɡɜɟɧɶɟɜɨɝɨ ɩɨɞɚɧɧɭɸ ɛɚɥɤɭ ɦɨɧɬɚɠɧɢɤɢ ɩɪɢɧɢɦɚɸɬ ɧɚ ɭɪɨɜɧɟ 
ɨɬ 20 ɞɨ 30 ɫɦ ɨɬ ɩɥɨɳɚɞɤɢ ɟё ɨɩɢɪɚɧɢɹ. ɉɨɥɨɠɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɛɚɥɨɤ 
ɤɨɧɬɪɨɥɢɪɭɸɬ ɪɢɫɤɚɦɢ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɧɚ ɛɚɥɤɟ ɢ ɤɨɥɨɧɧɟ. ɋɨɨɬɜɟɬɫɬɜɢɟ 
ɜɟɪɯɧɟɣ ɩɥɨɫɤɨɫɬɢ ɩɨɞɤɪɚɧɨɜɨɣ ɛɚɥɤɢ ɩɪɨɟɤɬɧɨɣ ɨɬɦɟɬɤɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨ 
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ɪɢɫɤɚɦ ɧɚ ɤɨɥɨɧɧɟ. Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɩɪɨɟɤɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɛɚɥɨɤ ɩɨ ɜɵɫɨɬɟ ɩɨɞ 
ɢɯ ɨɩɨɪɧɨɟ ɪɟɛɪɨ ɭɤɥɚɞɵɜɚɸɬ ɫɬɚɥɶɧɵɟ ɫɬɪɨɝɚɧɧɵɟ ɩɥɚɫɬɢɧɵ. 

ɉɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɨɫɢ ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ ɨɩɪɟɞɟɥɹɸɬ ɫ ɩɨɦɨɳɶɸ 
ɬɟɨɞɨɥɢɬɚ, ɚ ɩɨ ɜɵɫɨɬɟ – ɧɢɜɟɥɢɪɨɜɚɧɢɟɦ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɛɚɥɤɢ. Ɋɟɡɭɥɶɬɚɬɵ 
ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɴёɦɤɢ ɡɚɧɨɫɹɬ ɧɚ ɫɯɟɦɭ, ɜ ɤɨɬɨɪɨɣ ɩɪɢɜɨɞɹɬ ɞɚɧɧɵɟ ɮɚɤɬɢɱɟɫɤɢɯ 
ɡɚɦɟɪɨɜ ɢ ɜɟɥɢɱɢɧɵ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɩɪɨɟɤɬɚ.  

ɉɨɫɥɟ ɜɵɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɭɤɥɚɞɤɢ ɛɚɥɤɢ ɩɪɨɢɡɜɨɞɹɬ ɟё ɩɨɫɬɨɹɧɧɨɟ 
ɡɚɤɪɟɩɥɟɧɢɟ. Ȼɚɥɤɚ ɨɩɢɪɚɟɬɫɹ ɪɟɛɪɨɦ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɥɢɫɬɚ ɧɚ ɨɩɨɪɧɭɸ ɩɥɢɬɭ 
ɤɨɥɨɧɧɵ ɢ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɧɟɣ ɧɚ ɛɨɥɬɚɯ. 

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɤɪɵɬɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɦɨɧɬɚɠɭ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ ɢ ɦɨɧɬɚɠɭ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ. 

 
Ɇɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ. 
1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
Ⱦɨ ɧɚɱɚɥɚ ɭɫɬɚɧɨɜɤɢ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɞɨɥɠɧɵ ɛɵɬɶ ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɡɚɤɪɟɩɥɟɧɵ ɜɫɟ ɤɨɥɨɧɧɵ ɢ ɫɜɹɡɢ. Ⱦɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɚɜɥɟɧɵ ɧɚ ɪɚɛɨɱɟɟ ɦɟɫɬɨ 
ɧɟɨɛɯɨɞɢɦɨɟ ɦɨɧɬɚɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɵ. 

Ⱦɨ ɩɨɞɴёɦɚ ɮɟɪɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɫɬɪɨɟɧɚ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɞɥɹ 
ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɮɟɪɦɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɤɪɭɩɧɢɬɟɥɶɧɚɹ ɫɛɨɪɤɚ ɩɨɥɭɮɟɪɦ 
ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɫɬɟɧɞɟ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 
ɜ ɦɨɧɬɢɪɭɟɦɨɦ ɩɪɨɥёɬɟ ɡɞɚɧɢɹ. 

Ɇɨɧɬɚɠɧɢɤɢ ɤɪɟɩɹɬ ɤ ɤɨɧɰɚɦ ɮɟɪɦɵ ɞɜɟ ɨɬɬɹɠɤɢ ɢɡ ɩɟɧɶɤɨɜɨɝɨ ɤɚɧɚɬɚ ɢ 
ɧɚɬɹɝɢɜɚɸɬ ɫ ɩɨɦɨɳɶɸ ɜɢɧɬɨɜɨɣ ɨɬɬɹɠɤɢ ɫɬɚɥɶɧɨɣ ɫɬɪɚɯɨɜɨɱɧɵɣ ɤɚɧɚɬ ɞɥɹ 
ɛɟɡɨɩɚɫɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɧɬɚɠɧɢɤɨɜ ɩɨ ɮɟɪɦɟ. 

Ɂɜɟɧɶɟɜɨɣ ɜ ɷɬɨ ɜɪɟɦɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚ ɜɟɪɯɧɟɦ ɩɨɹɫɟ ɮɟɪɦɵ ɪɚɫɩɨɪɤɭ, 
ɡɚɤɪɟɩɥɹɹ ɟё ɛɨɥɬɚɦɢ, ɚ ɡɚɬɟɦ ɧɚ ɜɟɪɯɧɟɦ ɩɨɹɫɟ ɮɟɪɦɵ ɤɪɟɩɢɬ ɧɚɜɟɫɧɵɟ ɥɸɥɶɤɢ. 

2 Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
- ɉɨɞɴёɦ ɢ ɩɟɪɟɦɟɳɟɧɢɟ ɮɟɪɦɵ ɤ ɦɟɫɬɭ ɭɫɬɚɧɨɜɤɢ. 
ɉɨɞɴёɦ ɮɟɪɦɵ ɦɨɧɬɚɠɧɢɤɢ ɜɵɩɨɥɧɹɸɬ ɫ ɩɨɦɨɳɶɸ ɬɪɚɜɟɪɫɵ, 

ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɡɚɦɤɨɜ ɢ ɨɬɬɹɠɟɤ. Ɂɜɟɧɶɟɜɨɣ ɩɨɞɚёɬ ɤɨɦɚɧɞɭ ɦɚɲɢɧɢɫɬɭ 
ɤɪɚɧɚ ɩɪɢɩɨɞɧɹɬɶ ɮɟɪɦɭ ɧɚ 30 ɫɦ ɢ ɜɦɟɫɬɟ ɫɨ ɜɬɨɪɵɦ ɦɨɧɬɚɠɧɢɤɨɦ ɩɪɨɜɟɪɹɸɬ 
ɧɚɞёɠɧɨɫɬɶ ɫɬɪɨɩɨɜɤɢ (ɡɚɩɨɪɨɤ, ɡɚɦɤɨɜ), ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɧɚɬɹɠɟɧɢɹ ɫɬɪɨɩɨɜ. 
Ɂɚɬɟɦ ɦɨɧɬɚɠɧɢɤ ɞɚёɬ ɤɨɦɚɧɞɭ ɦɚɲɢɧɢɫɬɭ ɧɚ ɨɫɧɨɜɧɨɣ ɩɨɞɴёɦ ɢ ɩɟɪɟɦɟɳɟɧɢɹ 
ɮɟɪɦɵ ɤ ɦɟɫɬɭ ɭɫɬɚɧɨɜɤɢ. Ⱦɜɨɟ ɦɨɧɬɚɠɧɢɤɨɜ ɜ ɷɬɨ ɜɪɟɦɹ ɭɞɟɪɠɢɜɚɸɬ ɮɟɪɦɭ ɨɬ 
ɪɚɫɤɚɱɢɜɚɧɢɹ. Ɂɚɬɟɦ, ɡɜɟɧɶɟɜɨɣ ɫ ɩɟɧɶɤɨɜɵɦ ɤɚɧɚɬɨɦ, ɜɬɨɪɨɣ ɤɨɧɟɰ ɤɨɬɨɪɨɝɨ 
ɩɪɢɜɹɡɚɧ ɤ ɪɚɫɩɨɪɤɟ, ɩɨɞɧɢɦɚɟɬɫɹ ɩɨ ɥɟɫɬɧɢɰɟ ɤ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɮɟɪɦɟ ɢ, 
ɡɚɤɪɟɩɢɜɲɢɫɶ ɤɚɪɚɛɢɧɨɦ ɦɨɧɬɚɠɧɨɝɨ ɩɨɹɫɚ ɡɚ ɫɬɪɚɯɨɜɨɱɧɵɣ ɤɚɧɚɬ, 
ɩɟɪɟɞɜɢɝɚɟɬɫɹ ɩɨ ɧɢɠɧɟɦɭ ɩɨɹɫɭ ɮɟɪɦɵ ɤ ɥɸɥɶɤɟ, ɡɚɤɪɟɩɥɟɧɧɨɣ ɧɚ ɜɟɪɯɧɟɦ 
ɩɨɹɫɟ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɮɟɪɦɵ. ɉɨ ɦɟɪɟ ɩɨɞɴёɦɚ ɮɟɪɦɵ ɡɜɟɧɶɟɜɨɣ 
ɩɨɞɬɹɝɢɜɚɟɬ ɤɚɧɚɬ ɢ ɩɨɞɧɢɦɚɟɬ ɪɚɫɩɨɪɤɭ. 

- ɉɪɢёɦ ɢ ɭɫɬɚɧɨɜɤɚ ɮɟɪɦ. 
Ɇɨɧɬɚɠɧɢɤ-ɫɬɪɨɩɚɥɶɳɢɤ ɢ ɷɥɟɤɬɪɨɫɜɚɪɳɢɤ, ɧɚɯɨɞɹɫɶ ɜ ɥɸɥɶɤɚɯ, 

ɡɚɤɪɟɩɥёɧɧɵɯ ɧɚ ɤɨɥɨɧɧɚɯ, ɩɪɢɧɢɦɚɸɬ ɦɨɧɬɢɪɭɟɦɭɸ ɮɟɪɦɭ. Ɇɨɧɬɚɠɧɢɤ ɭ 
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ɨɩɨɪɧɨɝɨ ɭɡɥɚ ɨɞɧɨɣ ɤɨɥɨɧɧɵ ɢ ɷɥɟɤɬɪɨɫɜɚɪɳɢɤ ɭ ɞɪɭɝɨɝɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 
ɨɩɨɪɧɵɟ ɛɚɲɦɚɤɢ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɧɚ ɨɩɨɪɧɵɟ ɫɬɨɥɢɤɢ, ɩɪɢɜɚɪɟɧɧɵɟ ɤ 
ɤɨɥɨɧɧɚɦ, ɚ ɦɟɠɞɭ ɨɩɨɪɧɵɦ ɭɡɥɨɦ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ – ɫɬɵɤɨɜɵɟ ɩɥɚɧɤɢ ɫ 
ɨɬɜɟɪɫɬɢɹɦɢ. Ɂɚɬɟɦ, ɨɧɢ ɡɚɜɨɞɹɬ ɤɨɧɭɫɧɵɟ ɨɩɪɚɜɤɢ ɜ ɨɬɜɟɪɫɬɢɹ ɨɩɨɪɧɵɯ ɱɚɫɬɟɣ 
ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ, ɫɬɵɤɨɜɨɱɧɵɯ ɩɥɚɧɨɤ, ɮɢɤɫɢɪɭɹ ɩɨɥɨɠɟɧɢɟ ɜɟɪɯɧɢɯ ɭɡɥɨɜ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɮɟɪɦɵ. ȼ ɷɬɨ ɜɪɟɦɹ ɞɜɚ ɦɨɧɬɚɠɧɢɤɚ ɩɨɞɧɢɦɚɸɬɫɹ ɩɨ ɥɟɫɬɧɢɰɟ 
ɜ ɧɚɜɟɫɧɵɟ ɥɸɥɶɤɢ, ɡɚɤɪɟɩɥёɧɧɵɟ ɧɚ ɤɨɥɨɧɧɚɯ. Ⱦɚɥɟɟ ɨɧɢ ɡɚɜɨɞɹɬ ɜ ɨɬɜɟɪɫɬɢɹ 
ɧɢɠɧɢɯ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɹ ɩɨ ɱɟɬɵɪɟ ɛɨɥɬɚ ɢ ɜɪɟɦɟɧɧɨ ɡɚɤɪɟɩɥɹɸɬ ɢɯ. Ɂɜɟɧɶɟɜɨɣ 
ɫɨɜɦɟɳɚɟɬ ɨɬɜɟɪɫɬɢɹ ɪɚɫɩɨɪɤɢ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɫɪɟɞɧɟɝɨ ɭɡɥɚ ɮɟɪɦɵ ɜɟɪɯɧɟɝɨ 
ɩɨɹɫɚ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɢ ɡɚɤɪɟɩɥёɧɧɨɣ ɮɟɪɦɵ ɢ ɮɢɤɫɢɪɭɟɬ ɢɯ ɫ ɩɨɦɨɳɶɸ 
ɤɨɧɭɫɧɵɯ ɨɬɩɪɚɜɨɤ. 

- ȼɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɮɟɪɦ. 
Ⱦɚɧɧɭɸ ɪɚɛɨɬɭ ɜɵɩɨɥɧɹɟɬ ɜɫɹ ɛɪɢɝɚɞɚ ɦɨɧɬɚɠɧɢɤɨɜ ɫ ɩɨɦɨɳɶɸ ɤɨɧɭɫɧɵɯ 

ɨɩɪɚɜɨɤ, ɨɬɜɟɫɨɜ, ɥɨɦɨɜ ɢ ɝɚɟɱɧɵɯ ɤɥɸɱɟɣ. Ɇɨɧɬɚɠɧɢɤ ɢ ɷɥɟɤɬɪɨɫɜɚɪɳɢɤ, 
ɧɚɯɨɞɹɫɶ ɜ ɥɸɥɶɤɚɯ, ɫ ɩɨɦɨɳɶɸ ɨɬɜɟɫɨɜ ɩɪɨɜɟɪɹɸɬ ɜɟɪɬɢɤɚɥɶɧɨɫɬɶ ɮɟɪɦɵ. 
Ɂɚɬɟɦ ɨɧɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢ ɨɤɨɧɱɚɬɟɥɶɧɨ ɡɚɬɹɝɢɜɚɸɬ ɛɨɥɬɵ ɜ ɜɟɪɯɧɢɯ ɭɡɥɚɯ 
ɫɨɩɪɹɠɟɧɢɹ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɢ ɤɨɥɨɧɧɵ. Ɇɨɧɬɚɠɧɢɤɢ, ɧɚɯɨɞɹɫɶ ɜ ɥɸɥɶɤɚɯ, 
ɧɚɬɹɝɢɜɚɸɬ ɩɪɨɜɨɥɨɤɭ ɢ ɩɪɨɜɟɪɹɸɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɶ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ. Ɂɚɬɟɦ 
ɨɧɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢ ɨɤɨɧɱɚɬɟɥɶɧɨ ɡɚɤɪɟɩɥɹɸɬ ɧɚ ɜɟɪɯɧɢɯ ɭɡɥɚɯ ɫɨɩɪɹɠɟɧɢɹ 
ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɢ ɤɨɥɨɧɧɵ ɛɨɥɬɚɦɢ. Ɂɜɟɧɶɟɜɨɣ, ɧɚɯɨɞɹɫɶ ɜ ɥɸɥɶɤɟ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɫɪɟɞɧɟɦ ɭɡɥɟ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɮɟɪɦɵ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɛɨɥɬɵ ɜ ɫɨɜɦɟɳёɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɪɚɫɩɨɪɤɢ ɢ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ 
ɮɟɪɦɵ ɢ ɡɚɬɹɝɢɜɚɟɬ ɢɯ. 

 
Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɩɨɤɪɵɬɢя. 
1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
- ɩɨɞɝɨɬɨɜɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɩɥɨɳɚɞɤɢ; 
- ɦɨɧɬɚɠ, ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɩɨ ɩɪɨɟɤɬɭ ɤɨɥɨɧɧ ɢ ɫɜɹɡɟɣ ɩɨ ɧɢɦ; 
- ɦɨɧɬɚɠ, ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɩɨ ɩɪɨɟɤɬɭ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ; 
- ɡɚɜɟɡɬɢ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɦɨɧɬɚɠɚ ɢɧɜɟɧɬɚɪɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɢɧɫɬɪɭɦɟɧɬ ɢ ɩɪɨɱɢɟ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ; 
2 Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
Ɇɨɧɬɚɠ ɩɪɨɢɡɜɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɨ ɦɨɧɬɚɠɭ ɛɚɥɨɤ ɩɟɪɟɤɪɵɬɢɣ, ɭɱɢɬɵɜɚɹ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɧɚ ɜɵɫɨɬɟ, ɨɛɟɫɩɟɱɢɜɚɹ ɫɨɛɥɸɞɟɧɢɹ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɪɚɛɨɱɢɯ ɦɨɧɬɚɠɧɢɤɨɜ. 

 
Заɤɥɸчɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɦɨɧɬɚɠɚ ɜɫɟɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɪɤɚɫɚ ɧɟɨɛɯɨɞɢɦɨ: 
- ɞɟɦɨɧɬɢɪɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɜɨ ɜɪɟɦɹ 

ɦɨɧɬɚɠɚ; 
- ɩɪɨɢɡɜɟɫɬɢ ɭɛɨɪɤɭ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɛɭɫɬɪɨɣɫɬɜɚ; 
- ɩɪɨɢɡɜɟɫɬɢ ɫɧɹɬɢɟ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɡɧɚɤɨɜ ɢ ɳɢɬɨɜ, ɨɝɪɚɠɞɟɧɢɣ. 
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4.1.4 Ɍɪɟɛɨɜɚɧɢɟ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ  
 
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. 
ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɦɨɧɬɚɠɧɨɫɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ ɩɨɞɜɟɪɝɧɭɬɶ ɤɨɧɬɪɨɥɸ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɢɯ 
ɜɵɩɨɥɧɟɧɢɹ. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɜɯɨɞɧɨɣ, 
ɨɩɟɪɚɰɢɨɧɧɵɣ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ), ɢɧɫɩɟɤɰɢɨɧɧɵɣ ɢ ɩɪɢɟɦɨɱɧɵɣ. Ʉɨɧɬɪɨɥɶ 
ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɫɥɭɠɛɚɦɢ, ɨɫɧɚɳɟɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɧɟɨɛɯɨɞɢɦɭɸ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢ ɩɨɥɧɨɬɭ ɤɨɧɬɪɨɥɹ, ɢ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ (ɩɪɨɪɚɛɚ, ɦɚɫɬɟɪɚ), ɜɵɩɨɥɧɹɸɳɟɝɨ 
ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ. ɉɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 4.2. 
Ɍɚɛɥɢɰɚ 4.2 – Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɩɟɪɚɰɢɣ, 

ɩɨɞɥɟɠɚɳɢɯ 
ɤɨɧɬɪɨɥɸ 

ɉɪɟɞɦɟɬ, ɫɨɫɬɚɜ ɢ ɨɛɴɟɦ 
ɩɪɨɜɨɞɢɦɨɝɨ ɤɨɧɬɪɨɥɹ, 
ɩɪɟɞɟɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 

ɋɩɨɫɨɛɵ 
ɤɨɧɬɪɨɥɹ 

ȼɪɟɦɹ 
ɩɪɨɜɟɞɟɧɢɹ 

ɤɨɧɬɪɨɥɹ 

Ʉɬɨ 
ɤɨɧɬɪɨɥɢɪɭɟɬ 

1 2 3 4 5 
Ɇɨɧɬɚɠ 
ɤɨɥɨɧɧ 

ɋɦɟɳɟɧɢɟ ɨɫɟɣ ɤɨɥɨɧɧ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɛɢɜɨɱɧɵɯ 

ɨɫɟɣ ± 5 ɦɦ. Ɉɬɤɥɨɧɟɧɢɟ 
ɨɫɟɣ ɤɨɥɨɧɧ ɨɬ ɜɟɪɬɢɤɚɥɢ ɜ 
ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɢ - 10 ɦɦ. 

Ʉɪɢɜɢɡɧɚ ɤɨɥɨɧɧɵ - 0,0013 
ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɬɨɱɤɚɦɢ 

ɡɚɤɪɟɩɥɟɧɢɹ. 

ɬɟɨɞɨɥɢɬ, 
ɪɭɥɟɬɤɚ, 
ɧɢɜɟɥɢɪ 

ȼɨ ɜɪɟɦɹ 
ɦɨɧɬɚɠɚ 

ɉɪɨɪɚɛ 

Ɉɬɦɟɬɤɢ 
ɨɩɨɪɧɵɯ ɭɡɥɨɜ 

Ɉɬɤɥɨɧɟɧɢɟ ɜɟɪɯɚ ɨɩɨɪɧɨɝɨ 
ɭɡɥɚ ɨɬ ɩɪɨɟɤɬɧɨɝɨ - ≤20 

ɦɦ. 

ɭɪɨɜɟɧɶ, 
ɧɢɜɟɥɢɪ 

ȼɨ ɜɪɟɦɹ 
ɦɨɧɬɚɠɚ 

ɉɪɨɪɚɛ 

Ɇɨɧɬɚɠ ɮɟɪɦ ɋɦɟɳɟɧɢɟ ɨɫɟɣ ɮɟɪɦ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɛɢɜɨɱɧɵɯ 

ɨɫɟɣ ɤɨɥɨɧɧ - 5 ɦɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ 

ɮɟɪɦ ɩɨ ɜɟɪɯɧɢɦ ɩɨɹɫɚɦ ɜ 
ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ - 60 ɦɦ 

Ɉɬɤɥɨɧɟɧɢɟ ɨɬ ɫɨɜɦɟɳɟɧɢɹ 
ɨɫɢ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ ɫ 

ɪɢɫɤɚɦɢ ɧɚ ɤɨɥɨɧɧɟ ɢɥɢ 
ɩɨɞɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɟ - 

8ɦɦ. 

ɬɟɨɞɨɥɢɬ, 
ɪɭɥɟɬɤɚ, 
ɧɢɜɟɥɢɪ 

ȼɨ ɜɪɟɦɹ 
ɦɨɧɬɚɠɚ ɉɪɨɪɚɛ 
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Ⱦɥɹ ɩɪɢɟɦɤɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɲɜɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨ ɨɤɨɧɱɚɧɢɢ 
ɫɜɚɪɤɢ ɨɱɢɫɬɢɬɶ ɨɬ ɲɥɚɤɚ, ɛɪɵɡɝ ɢ ɧɚɩɥɵɜɨɜ ɦɟɬɚɥɥɚ. ɇɟɩɪɨɜɚɪɵ, ɧɚɩɥɵɜɵ, 
ɩɪɨɠɨɝɢ, ɬɪɟɳɢɧɵ ɜɫɟɯ ɜɢɞɨɜ, ɪɚɡɦɟɪɨɜ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɨɩɥɚɜɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ 
ɦɟɬɚɥɥɚ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. 

Ⱦɟɮɟɤɬɵ ɫɜɚɪɧɵɯ ɲɜɨɜ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɨɰɟɧɤɟ 
ɤɚɱɟɫɬɜɚ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

ɋɜɚɪɧɵɟ ɲɜɵ ɫ ɜɵɹɜɥɟɧɧɵɦɢ ɞɟɮɟɤɬɚɦɢ ɩɨɞɥɟɠɚɬ ɢɫɩɪɚɜɥɟɧɢɸ. 
ɂɫɩɪɚɜɥɟɧɢɟ ɫɜɚɪɧɵɯ ɲɜɨɜ ɩɪɨɢɡɜɨɞɢɬɶ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ, ɷɥɟɤɬɪɨɞɚɦɢ 
ɬɨɝɨ ɠɟ ɬɢɩɚ ɞɢɚɦɟɬɪɨɦ 3 ɢɥɢ 4 ɦɦ. 

ɇɚɪɭɠɧɵɟ ɞɟɮɟɤɬɵ ɜ ɜɢɞɟ ɧɟɩɨɥɧɨɦɟɪɧɵɯ ɲɜɨɜ, ɩɨɞɪɟɡɨɜ ɢ ɧɟ 
ɡɚɩɥɚɜɥɟɧɧɵɯ ɤɪɚɬɟɪɨɜ ɡɚɜɚɪɢɬɶ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɡɚɱɢɫɬɤɨɣ. ɍɱɚɫɬɤɢ ɫ 
ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɩɨɪɚɦɢ, ɲɥɚɤɨɜɵɦɢ ɜɤɥɸɱɟɧɢɹɦɢ ɢ ɧɟɫɩɥɚɜɥɟɧɢɹɦɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɪɚɛɨɬɚɬɶ ɚɛɪɚɡɢɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɧɚ ɝɥɭɛɢɧɭ ɡɚɥɟɝɚɧɢɹ, 
ɡɚɜɚɪɢɬɶ ɢ ɡɚɱɢɫɬɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɲɜɚ. Ɉɠɨɝɢ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ 
ɨɬ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ ɡɚɱɢɫɬɢɬɶ ɚɛɪɚɡɢɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ (ɧɚɩɪɢɦɟɪ, ɧɚɠɞɚɱɧɵɦ 
ɤɪɭɝɨɦ) ɧɚ ɝɥɭɛɢɧɭ 0,5-0,7 ɦɦ. 

ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɜ ɦɟɬɚɥɥɟ ɲɜɚ ɬɪɟɳɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɤɪɚɬɢɬɶ ɫɜɚɪɤɭ ɞɨ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ. ɋɜɚɪɤɭ ɪɚɡɪɟɲɚɟɬɫɹ ɜɨɡɨɛɧɨɜɢɬɶ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɬɪɟɳɢɧɵ ɢ ɩɪɢɧɹɬɢɹ ɦɟɪ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɨɛɪɚɡɨɜɚɧɢɹ 
ɬɪɟɳɢɧ. 

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɬɪɟɳɢɧɵ ɫɥɟɞɭɟɬ: 
 ɭɫɬɚɧɨɜɢɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɢ ɝɥɭɛɢɧɭ ɬɪɟɳɢɧɵ, 
 ɡɚɫɜɟɪɥɢɬɶ ɫɜɟɪɥɨɦ ɞɢɚɦɟɬɪɨɦ 5-8 ɦɦ ɤɨɧɰɵ ɬɪɟɳɢɧɵ ɫ ɩɪɢɩɭɫɤɨɦ 15 

ɦɦ ɜ ɤɚɠɞɭɸ ɫɬɨɪɨɧɭ, 
 ɜɵɩɨɥɧɢɬɶ Y-ɨɛɪɚɡɧɭɸ ɪɚɡɞɟɥɤɭ ɤɪɨɦɨɤ ɫ ɭɝɥɨɦ ɪɚɫɤɪɵɬɢɹ 60-70°, 
 ɡɚɜɚɪɢɬɶ ɪɚɡɞɟɥɤɭ ɤɪɨɦɨɤ ɷɥɟɤɬɪɨɞɚɦɢ ɞɢɚɦɟɬɪɨɦ 3 ɢɥɢ 4 ɦɦ. 
Ɂɚɜɚɪɤɭ ɪɚɡɞɟɥɤɢ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɩɨɞɨɝɪɟɜɨɦ 

ɦɟɬɚɥɥɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 150-250 °ɋ, ɩɨɞɞɟɪɠɢɜɚɬɶ ɟɟ ɜ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ ɢ ɩɨɫɥɟ 
ɟɟ ɨɤɨɧɱɚɧɢɹ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɢɡ ɪɚɫɱɟɬɚ 1,5-2 ɦɢɧ ɧɚ 1 ɦɦ ɬɨɥɳɢɧɵ ɦɟɬɚɥɥɚ. 

ɂɫɩɪɚɜɥɟɧɧɵɣ ɫɜɚɪɧɨɣ ɲɨɜ ɩɨɞɥɟɠɢɬ ɤɨɧɬɪɨɥɸ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ 
ɞɟɮɟɤɬɨɫɤɨɩɢɟɣ. 

 
Ɍɚɛɥɢɰɚ 4.3 - Ⱦɨɩɭɫɤɚɟɦɵɟ ɪɚɡɦɟɪɵ ɞɟɮɟɤɬɨɜ ɫɜɚɪɧɵɯ ɲɜɨɜ 

Ⱦɟɮɟɤɬɵ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɟɮɟɤɬɨɜ 
Ⱦɨɩɭɫɤɚɟɦɵɟ ɪɚɡɦɟɪɵ 

ɞɟɮɟɤɬɨɜ 
1 2 3 

Ƚɚɡɨɜɚɹ ɩɨɥɨɫɬɶ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɩɨɥɨɫɬɢ ɇɟ ɛɨɥɟɟ 3 ɦɦ 
ɉɨɪɵ Ⱦɨɥɹ ɫɭɦɦɚɪɧɨɣ ɩɥɨɳɚɞɢ ɩɨɪ ɇɟ ɛɨɥɟɟ 1-4% 
  Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɩɨɪɵ 2 ɦɦ 
ɒɥɚɤɨɜɵɟ ɜɤɥɸɱɟɧɢɹ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ 2 ɦɦ 
ɇɟɩɪɨɜɚɪɵ Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɟɩɪɨɜɚɪɚɦɢ ɇɟ ɛɨɥɟɟ 2 ɦɦ 
Ɂɚɡɨɪ ɦɟɠɞɭ 
ɫɜɚɪɢɜɚɟɦɵɦɢ ɞɟɬɚɥɹɦɢ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ 2 ɦɦ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.3 
1 2 3 

ɉɨɞɪɟɡɵ Ƚɥɭɛɢɧɚ ɩɨɞɪɟɡɚ ɇɟ ɛɨɥɟɟ 1,0 ɦɦ 
ȼɵɩɭɤɥɨɫɬɶ ȼɵɫɨɬɚ ɜɵɩɭɤɥɨɫɬɢ ɇɟ ɛɨɥɟɟ 
  - ɫɬɵɤɨɜɨɣ ɲɨɜ 5 ɦɦ 
  - ɭɝɥɨɜɨɣ ɲɨɜ 3 ɦɦ 
ɍɦɟɧɶɲɟɧɢɟ ɤɚɬɟɬɚ ɲɜɚ Ɋɚɡɧɢɰɚ ɜ ɤɚɬɟɬɚɯ (ɩɨ ɩɪɨɟɤɬɭ ɢ ɩɨ 

ɮɚɤɬɭ) 
ɇɟ ɛɨɥɟɟ 1 ɦɦ 

Ⱥɫɢɦɦɟɬɪɢɹ ɭɝɥɨɜɨɝɨ 
ɲɜɚ 

Ɋɚɡɧɢɰɚ ɜ ɤɚɬɟɬɚɯ ɭɝɥɨɜɨɝɨ ɲɜɚ ɇɟ ɛɨɥɟɟ 1,5 ɦɦ 

ȼɨɝɧɭɬɨɫɬɶ ɤɨɪɧɹ ɲɜɚ, 
ɭɬɹɠɤɚ 

Ƚɥɭɛɢɧɚ ɭɬɹɠɤɢ ɇɟ ɛɨɥɟɟ 0,5 ɦɦ 

 
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, ɚɪɦɚɬɭɪɚ 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. 

ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɷɬɢɯ 
ɬɪɟɛɨɜɚɧɢɣ. ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɨɫɬɭɩɚɸɳɢɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ ɢ ɩɭɬɟɦ ɩɪɨɜɟɪɤɢ ɢɯ ɨɫɧɨɜɧɵɯ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɢ ɧɚɥɢɱɢɟ ɪɢɫɨɤ. Ʉɚɠɞɨɟ ɢɡɞɟɥɢɟ ɞɨɥɠɧɨ ɢɦɟɬɶ 
ɦɚɪɤɢɪɨɜɤɭ, ɜɵɩɨɥɧɟɧɧɭɸ ɧɟɫɦɵɜɚɟɦɨɣ ɤɪɚɫɤɨɣ. ȿɫɥɢ ɨɬɤɥɨɧɟɧɢɹ ɩɪɟɜɵɲɚɸɬ 
ɞɨɩɭɫɤɢ, ɡɚɜɨɞɚɦ-ɢɡɝɨɬɨɜɢɬɟɥɹɦ ɧɚɩɪɚɜɥɹɸɬ ɪɟɤɥɚɦɚɰɢɢ, ɚ ɤɨɧɫɬɪɭɤɰɢɢ 
ɛɪɚɤɭɸɬ. ȼɫɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ, 
ɩɨɫɬɭɩɢɜɲɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɣ ɞɨɤɭɦɟɧɬ (ɩɚɫɩɨɪɬ), ɜ 
ɤɨɬɨɪɨɦ ɭɤɚɡɵɜɚɸɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɟɟ ɦɚɪɤɚ, ɦɚɫɫɚ, ɞɚɬɚ 
ɢɡɝɨɬɨɜɥɟɧɢɹ. ɉɚɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɞɨɤɭɦɟɧɬɨɦ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɦ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ, ɞɟɣɫɬɜɭɸɳɢɦ ȽɈɋɌɚɦ ɢɥɢ Ɍɍ. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɮɨɪɦɥɹɸɬɫɹ Ⱥɤɬɨɦ ɢ ɡɚɧɨɫɹɬɫɹ ɜ ɀɭɪɧɚɥ 
ɭɱɟɬɚ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ 
ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬɵ ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ 
ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ. Ʉɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ 
ɦɚɫɬɟɪɚ, ɩɪɨɪɚɛɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɯɟɦɨɣ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ 
ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɪɢ ɨɩɟɪɚɰɢɨɧɧɨɦ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ) ɤɨɧɬɪɨɥɟ ɧɚɞɥɟɠɢɬ ɩɪɨɜɟɪɹɬɶ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɦɨɧɬɚɠɭ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ, ɪɚɛɨɱɢɦ 
ɩɪɨɟɤɬɨɦ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɜ 
ɀɭɪɧɚɥɟ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
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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 ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ; 
 ɞɨɤɭɦɟɧɬɵ ɨ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ;  
 ɩɚɫɩɨɪɬɚ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ; ɫɟɪɬɢɮɢɤɚɬɵ ɧɚ ɦɟɬɚɥɥ. 
ɉɪɢ ɢɧɫɩɟɤɰɢɨɧɧɨɦ ɤɨɧɬɪɨɥɟ ɩɪɨɜɟɪɹɬɶ ɤɚɱɟɫɬɜɨ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 

ɜɵɛɨɪɨɱɧɨ ɩɨ ɭɫɦɨɬɪɟɧɢɸ ɡɚɤɚɡɱɢɤɚ ɢɥɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɨɞɪɹɞɱɢɤɚ ɫ ɰɟɥɶɸ 
ɩɪɨɜɟɪɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɧɟɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ. ɗɬɨɬ 
ɜɢɞ ɤɨɧɬɪɨɥɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧ ɧɚ ɥɸɛɨɣ ɫɬɚɞɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

Ɋɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɝɨ ɬɟɯɧɢɱɟɫɤɢɦ ɧɚɞɡɨɪɨɦ 
ɡɚɤɚɡɱɢɤɚ, ɚɜɬɨɪɫɤɢɦ ɧɚɞɡɨɪɨɦ, ɢɧɫɩɟɤɰɢɨɧɧɵɦ ɤɨɧɬɪɨɥɟɦ ɢ ɡɚɦɟɱɚɧɢɹ ɥɢɰ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɟɫɟɧɵ ɜ 
ɀɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɮɢɤɫɢɪɭɸɬɫɹ ɬɚɤɠɟ ɜ 
Ɉɛɳɟɦ ɠɭɪɧɚɥɟ ɪɚɛɨɬ. ȼɫɹ ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɞɨɥɠɧɚ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 48.13330.2011. 

Ʉɚɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɫɨɛɥɸɞɟɧɢɸ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɪɚɛɨɬ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɤɨɧɬɪɨɥɟɦ ɡɚ ɯɨɞɨɦ ɪɚɛɨɬ, 
ɢɡɥɨɠɟɧɧɵɦ ɜ ɉɪɨɟɤɬɟ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɉɪɨɟɤɬɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɜ ɋɯɟɦɟ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɜɟɞɭɬ ɫ ɦɨɦɟɧɬɚ ɩɨɫɬɭɩɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɢ ɡɚɤɚɧɱɢɜɚɸɬ ɩɪɢ ɫɞɚɱɟ ɨɛɴɟɤɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

ɇɚ ɨɛɴɟɤɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɟɫɬɢ Ɉɛɳɢɣ ɠɭɪɧɚɥ ɪɚɛɨɬ, ɀɭɪɧɚɥ ɚɜɬɨɪɫɤɨɝɨ 
ɧɚɞɡɨɪɚ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɀɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɀɭɪɧɚɥ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɀɭɪɧɚɥ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɀɭɪɧɚɥ 
ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɣ ɡɚɳɢɬɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

 
4.1.5 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 
 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɦɟɧɬɵ 

ɤɚɪɤɚɫɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɦɚɬɟɪɢɚɥɚɯ ɢ ɢɡɞɟɥɢɣ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.4. ɉɨɞɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 4.5. 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɲɢɧɚɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 
4.6. Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɚɯ 4.8 ɢ 4.9. 
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Ɍɚɛɥɢɰɚ 4.4 – ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɚɯ ɢ ɢɡɞɟɥɢɹɯ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɣ, ɨɛɴёɦ 

ɪɚɛɨɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɢɡɞɟɥɢɣ, ɦɚɪɤɚ, 
ȽɈɋɌ, Ɍɍ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ 
ɧɚ ɟɞɢɧɢɰɭ 
ɢɡɦɟɪɟɧɢɹ 

ɉɨɬɪɟɛɧɨɫɬɶ ɧɚ 
ɨɛɴёɦ ɪɚɛɨɬ 

1 2 3 4 5 

Ɇɨɧɬɚɠ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɤɚɪɤɚɫɚ ɝɨɪɧɨ-

ɨɛɨɝɚɬɢɬɟɥɶɧɨɝɨ 
ɤɨɦɛɢɧɚɬɚ  

Ʉɨɧɫɬɪɭɤɰɢɢ 
ɫɬɚɥɶɧɵɟ 

ɤɚɪɤɚɫɨɜ ɡɞɚɧɢɣ 
ɝɨɪɧɨ-

ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ 
ɤɨɦɛɢɧɚɬɨɜ 

ɬ. 1,0 258,1 

ɗɥɟɤɬɪɨɞɵ ɗ42, 
ɍɈɇɂ 13/45, 
ȽɈɋɌ 9466-75 

ɤɝ. 60,0 15486,0 

Ʉɨɧɫɬɪɭɤɰɢɢ 
ɫɬɚɥɶɧɵɟ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 
ɞɥɹ ɦɨɧɬɚɠɚ 

ɤɝ. 60,0 15486,0 

ɉɢɥɨɦɚɬɟɪɢɚɥ 
ɯɜɨɣɧɵɯ ɩɨɪɨɞ, 
ȽɈɋɌ 24454-80 

ɦ3 0,0011 0,28 

Ƚɜɨɡɞɢ 
ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ȽɈɋɌ 4028-63 

ɤɝ. 0,01 2,58 

Ȼɨɥɬɵ ɫ ɝɚɣɤɚɦɢ 
ɢ ɲɚɣɛɚɦɢ, 

ȽɈɋɌ 7798-70 
ɤɝ. ɉɨ ɩɪɨɟɤɬɭ  

Ʉɢɫɥɨɪɨɞ 
ɱɢɫɬɨɣ 99%, 

ȽɈɋɌ 5583-78 
ɦ3 1,95 503,30 

Ʉɚɧɚɬɵ 
ɫɬɚɥɶɧɵɟ 

ɤɝ. 0,6 154,86 

Ʉɚɧɚɬɵ 
ɩɟɧɶɤɨɜɵɟ 

ɤɝ. 0,1 25.81 

ɉɪɨɩɚɧ-ɛɭɬɚɧ ɤɝ. 0,59 152,28 
Ʉɚɬɚɧɤɚ 

ɝɨɪɹɱɟɤɚɬɚɧɚɹ 
ɤɝ. 0,03 7,74 

ɋɬɚɥɶ ɩɪɨɤɚɬɧɚɹ ɤɝ. 1,94 500,71 
Ƚɪɭɧɬɜɨɤɚ ȽɎ-

021, ȽɈɋɌ 
25129-82 

ɤɝ. 0,31 80,01 

Ɋɚɫɬɜɨɪɢɬɟɥɶ ɤɝ. 0,06 15,49 
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Ɍɚɛɥɢɰɚ 4.5 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɨɫɧɚɫɬɤɢ, 
ɢɧɜɟɧɬɚɪɹ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, 
ɬɢɩ, ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɩɚɪɚɦɟɬɪ 

Ʉɨɥɢɱɟɫɬɜɨ Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ, 
ɬ 

Ɇɚɫɫɚ, ɬ 

1 2 3 4 5 

ɋɬɪɨɩɨɜɤɚ 
ɤɨɥɨɧɧ 

ɋɬɪɨɩ 2ɋɌ-10-4 8 195,6 1 
Ɍɪɚɜɟɪɫɚ ɌɊ8-

0,4 
1,5 0,0320 1 

ɋɬɪɨɩɨɜɤɚ ɛɚɥɨɤ 
ɩɟɪɟɤɪɵɬɢɹ, 

ɩɪɨɝɨɧɨɜ 
ɩɨɤɪɵɬɢɹ, 

ɩɨɞɤɪɚɧɨɜɵɯ 
ɛɵɥɨɤ 

ɋɬɪɨɩ 4ɋɄ 3,2-4 3,2 0,00134 2 
ɉɨɞɫɬɪɨɩɨɤ ȼɄ-

4-4 
4 0,0112 2 

Ɂɚɯɜɚɬ ɄɊ 3,2, 
ɤɚɧɚɬ ɞɥɹ 

ɪɚɫɫɬɪɨɩɨɜɤɢ 
3,2 0,040 2 

ɋɬɪɨɩɨɜɤɚ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɫɜɹɡɟɣ 

ɋɬɪɨɩ 2ɋɌ-10-4 8 195,6 2 
ɉɨɞɫɬɪɨɩɨɤ ȼɄ-

4-1,6 
4 0,0072 2 

ɉɪɭɠɢɧɧɵɣ 
ɡɚɦɨɤ ɉɊ8 

8 0,0067 2 

ɉɨɞɤɥɚɞɤɚ ɩɨɞ 
ɤɚɧɚɬ 

   

ɋɬɪɨɩɨɜɤɚ 
ɫɬɪɨɩɢɥɶɧɨɣ 

ɮɟɪɦɵ 

ɋɬɪɨɩ 2ɋɌ-10-4 8 195,6 2 
ɉɨɞɫɬɪɨɩɨɤ ȼɄ-

4-1,6 
4 0,007 2 

ɉɪɭɠɢɧɧɵɣ 
ɡɚɦɨɤ ɉɊ8 

8 0,0067 2 

ɉɨɞɤɥɚɞɤɚ ɩɨɞ 
ɤɚɧɚɬ 

   

 
Ɍɚɛɥɢɰɚ 4.6 – ɉɟɪɟɱɟɧɶ ɬɪɟɛɭɟɦɵɯ ɦɚɲɢɧ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ, 
ɢɧɫɬɪɭɦɟɧɬɨɜ, ɢɧɜɟɧɬɚɪɹ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, 
ɫɬɚɧɤɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ 

Ɇɚɪɤɚ, ȽɈɋɌ, 
Ɍɍ 

ȿɞ. 
ɢɡɦ. Ʉɨɥɢɱɟɫɬɜɨ 

1 2 3 4 5 
1 Ʉɪɚɧ ɩɧɟɜɦɨɤɨɥɟɫɧɵɣ Q = 9 ɬ ɄɆɄ-5090 ɲɬ. 1 
2 Ʉɪɚɧ ɚɜɬɨɦɨɛɢɥɶɧɵɣ Q = 6,3 ɬ Ʉɋ2561Ʉ ɲɬ. 1 
3 Ȼɨɪɬɨɜɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬ Q = 30 ɬ Ʉɚɦɚɡ 65116 ɲɬ. 9 
4 Ʌɟɫɬɧɢɰɚ ɩɪɢɫɬɚɜɧɚɹ ɅɉɇȺ-1000-4,2 ɲɬ. 2 
5 Ʌɟɫɬɧɢɰɚ ɩɪɢɫɬɚɜɧɚɹ ɅɉɇȺ-1000-8,2 ɲɬ. 2 

6 Ʌɟɫɬɧɢɰɚ ɩɪɢɫɬɚɜɧɚɹ 
ɅɉɇȺ-1000-

15,0 
ɲɬ. 2 

7 Ʌɟɫɬɧɢɰɚ ɧɚɜɟɫɧɚɹ ɅɇȺ-1000-4,0 ɲɬ. 2 
8 ɉɟɪɟɯɨɞɧɵɣ ɦɨɫɬɢɤ ɆɅ-6 ɲɬ. 2 

9 ɉɥɨɳɚɞɤɚ 
ɉɅȺ-1000-0,6-

0,55 
ɲɬ. 2 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.6 
1 2 3 4 5 

10 
ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɟ ɜɟɪɯɨɥɚɡɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ 
ɉȼɍ-2 ɲɬ. 4 

11 ɋɬɪɚɯɨɜɨɱɧɵɣ ɤɚɧɚɬ Ø9,7ɦɦ ȽɈɋɌ 7668-80 ɲɬ. 4 
12 ɋɠɢɦɵ ɞɥɹ ɤɚɧɚɬɚ Ø9,7ɦɦ ɋ9,5 ɲɬ. 24 
13 Ɋɚɫɱɚɥɤɚ ɢɡ ɤɚɧɚɬɚ Ø13,5ɦɦ l=25ɦ  ɲɬ. 4 
14 Ɋɚɫɱɚɥɤɚ ɢɡ ɤɚɧɚɬɚ Ø13,5ɦɦ l=15ɦ  ɲɬ. 4 
15 ɇɢɜɟɥɢɪ ɇɂ-3 ɲɬ. 2 
16 Ɍɟɨɞɨɥɢɬ 3Ɍ2Ʉɉ2 ɲɬ. 2 
17 Ɋɭɥɟɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ȽɈɋɌ 7502-98 ɲɬ. 4 
18 ɍɪɨɜɟɧɶ ɫɬɪɨɢɬɟɥɶɧɵɣ ɍɋ2-II  ȽɈɋɌ 9416-83 ɲɬ. 2 
19 Ɉɬɜɟɫ ɫɬɚɥɶɧɨɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ȽɈɋɌ 7948-80 ɲɬ. 2 
20 Ⱦɨɦɤɪɚɬ ɪɟɟɱɧɵɣ ȾɊ-5 ɲɬ. 2 
21 Ⱥɜɬɨɝɢɞɪɨɩɨɞɴɟɦɧɢɤ ȺȽɉ-22 ɲɬ. 1 
22 Ⱦɪɟɥɶ ɷɥɟɤɬɪɢɱɟɫɤɚɹ  ɲɬ. 2 
23 Ƚɚɣɤɨɜɟɪɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ  ɲɬ. 1 
24 ɂɧɜɟɧɬɚɪɧɚɹ ɜɢɧɬɨɜɚɹ ɫɬɹɠɤɚ  ɲɬ. 2 
25 Ʌɨɦ ɫɬɚɥɶɧɨɣ ɦɨɧɬɚɠɧɵɣ  ɲɬ. 2 
26 Ɋɟɣɤɚ ɧɢɜɟɥɢɪɨɜɨɱɧɚɹ 3ɦ. TS 50/2 ɲɬ. 4 
27 ɇɨɠɧɢɰɵ ɩɨ ɦɟɬɚɥɥɭ, ɪɭɱɧɵɟ  ɲɬ. 1 
28 ɋɜɚɪɨɱɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶ ȼȾ-306 ɲɬ. 1 
29 Ʉɚɛɟɥɶ ɫɜɚɪɨɱɧɵɣ ɄȽ 1ɯ25 ɦ. 300 
30 ɋɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ ɌȾ-500 ɲɬ. 3 
31 Ƚɚɡɨɪɟɡ ɜ ɤɨɦɩɥɟɤɬɟ  ɲɬ. 3 
32 ɉɟɪɟɧɨɫɤɢ ɞɥɹ ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɚ L-50ɦ,U-220 ȼ ɲɬ. 5 
33 ɀɢɥɟɬɵ ɨɪɚɧɠɟɜɵɟ  ɲɬ. 10 
34 Ʉɚɫɤɢ ɫɬɪɨɢɬɟɥɶɧɵɟ  ɲɬ. 10 

35 
Ʉɥɟɳɟɜɨɟ ɝɪɭɡɨɡɚɯɜɚɬɧɨɟ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ 
1Ɇȼ11-1,0 ɲɬ. 2 

36 Ɂɚɯɜɚɬ - ɫɬɪɭɛɰɢɧɚ 3Ɇȼ11-3,2 ɲɬ. 2 
37 ɇɚɛɨɪ ɤɥɸɱɟɣ  ɲɬ. 2 

 
 

4.1.6 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 

Ɍɚɛɥɢɰɚ 4.7 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ʉɨɥɢɱɟɫɬɜɨ 

1 2 3 
Ɉɛɴёɦ ɪɚɛɨɬ Ɍɨɧɧɵ 251,8 

Ɍɪɭɞɨёɦɤɨɫɬɶ ɑɟɥ-ɫɦ. 321,84 
ȼɵɪɚɛɨɬɤɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ 

ɜ ɫɦɟɧɭ 
Ɍɨɧɧɵ/ɱɟɥ-ɫɦ. 0,78 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ Ⱦɧɟɣ 48 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ 

ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɭ 
ɑɟɥɨɜɟɤ 18 

Ʉɨɥɢɱɟɫɬɜɨ ɫɦɟɧ ɋɦɟɧɵ 2 
 



85 

 

4.1.7 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ  
 
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ 

ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 
ɋɉ 49.13330.2010 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ»;  
ȽɈɋɌ 12.3.002-75 «ɉɪɨɰɟɫɫɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ»; 
ȽɈɋɌ 12.2.012-75 «ɉɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ»;  
ȽɈɋɌ 12.1.004-85 «ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ»;  
ȽɈɋɌ 12.1.013-78 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ. ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ»;  
ȽɈɋɌ 23407-78 «Ɉɝɪɚɠɞɟɧɢɹ ɢɧɜɟɧɬɚɪɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ ɢ 

ɭɱɚɫɬɤɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ». 
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɪɨɦɫɚɧɢɬɚɪɢɢ, ɩɨɠɚɪɧɨɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɪɚɛɨɬ, ɧɚɡɧɚɱɟɧɧɵɯ ɩɪɢɤɚɡɨɦ. Ɉɬɜɟɬɫɬɜɟɧɧɨɟ 
ɥɢɰɨ ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɦɨɧɬɚɠɧɵɦɢ ɪɚɛɨɬɚɦɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɱɟɪɟɡ ɛɪɢɝɚɞɢɪɚ. Ɋɚɫɩɨɪɹɠɟɧɢɹ ɢ ɭɤɚɡɚɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ 
ɥɢɰɚ ɹɜɥɹɸɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɨɛɴɟɤɬɟ. 

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜɵɞɚɱɟɣ ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɵ, ɨɛɭɜɢ ɢ 
ɞɪ.), ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɟ ɪɚɛɨɱɢɯ (ɨɝɪɚɠɞɟɧɢɹ, 
ɨɫɜɟɳɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ, ɡɚɳɢɬɧɵɟ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɬ.ɞ.), ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɢ ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 
Ɋɚɛɨɱɢɦ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɡɞɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɩɢɬɚɧɢɹ ɢ ɨɬɞɵɯɚ. 
Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɫɩɟɰɨɛɭɜɢ ɢ ɫɩɟɰɨɞɟɠɞɟ. ȼɫɟ ɥɢɰɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɨɛɹɡɚɧɵ ɧɨɫɢɬɶ ɡɚɳɢɬɧɵɟ ɤɚɫɤɢ. 

Ɋɟɲɟɧɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɢ ɧɚɯɨɞɢɬɶ 
ɨɬɪɚɠɟɧɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬɚɯ ɢ ɫɯɟɦɚɯ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɪɚɛɨɬ. 

Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɨɟɤɬɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ ɢɥɢ ɦɨɧɬɚɠɧɵɯ ɫɯɟɦ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɭɤɚɡɚɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɟɫɬɢ ɡɚɩɪɟɳɚɟɬɫɹ. 

ȼ ɩɪɨɟɤɬɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ 
ɪɟɠɢɦɵ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɡɨɧɚɦɢ 
ɫɬɪɚɧɵ ɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ. 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɟɤɬɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɞɨɥɠɟɧ ɛɵɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ ɩɪɟɞɵɞɭɳɚɹ ɨɩɟɪɚɰɢɹ 
ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɫɥɟɞɭɸɳɢɯ. 

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶ ɦɨɧɬɚɠɧɢɤɢ, ɩɪɨɲɟɞɲɢɟ 
ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɢ ɨɡɧɚɤɨɦɥɟɧɧɵɟ ɫɨ ɫɩɟɰɢɮɢɤɨɣ ɦɨɧɬɚɠɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ 
ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɣ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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Ɇɨɧɬɚɠɧɢɤɚɦ ɜɵɩɨɥɧɹɸɳɢɦ ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɵ ɩɪɢ ɫɬɪɚɯɨɜɤɟ 
ɦɨɧɬɚɠɧɵɦɢ ɩɨɹɫɚɦɢ, ɩɪɢɤɪɟɩɥɟɧɧɵɦ ɤ ɦɟɫɬɚɦ, ɭɤɚɡɚɧɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ 
ɪɚɛɨɬ. Ɇɨɧɬɚɠɧɵɣ ɩɨɹɫ ɞɨɥɠɟɧ ɛɵɬɶ ɢɫɩɵɬɚɧ, ɢ ɢɦɟɬɶ ɛɢɪɤɭ. 

ɉɟɪɟɞ ɞɨɩɭɫɤɨɦ ɤ ɪɚɛɨɬɟ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɪɭɤɨɜɨɞɢɬɟɥɢ 
ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɨɛɭɱɟɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ 
ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɚɜɢɥɶɧɭɸ 
ɨɪɝɚɧɢɡɚɰɢɸ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɟ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɪɚɛɨɬ ɢ ɦɚɫɬɟɪɚ. 

Ɋɚɛɨɱɢɟ, ɜɵɩɨɥɧɹɸɳɢɟ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɨɛɹɡɚɧɵ ɡɧɚɬɶ:  
- ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɞɥɹ ɨɪɝɚɧɢɡɦɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 

ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ; 
 - ɩɪɚɜɢɥɚ ɥɢɱɧɨɣ ɝɢɝɢɟɧɵ;  
- ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɫɨɞɟɪɠɚɧɢɸ 

ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ, 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

- ɩɪɚɜɢɥɚ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ. 
ȼ ɰɟɥɹɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɟ ɛɪɢɝɚɞɢɪ ɨɛɹɡɚɧ: 
- ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɫɦɟɧɵ ɥɢɱɧɨ ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɨ ɜɫɟɯ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɪɭɤɨɜɨɞɢɦɨɣ ɢɦ ɛɪɢɝɚɞɵ ɢ ɧɟɦɟɞɥɟɧɧɨ ɭɫɬɪɚɧɢɬɶ 
ɨɛɧɚɪɭɠɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ. ȿɫɥɢ ɧɚɪɭɲɟɧɢɹ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ ɫɢɥɚɦɢ 
ɛɪɢɝɚɞɵ ɢɥɢ ɭɝɪɨɠɚɸɬ ɡɞɨɪɨɜɶɸ ɢɥɢ ɠɢɡɧɢ ɪɚɛɨɬɚɸɳɢɯ, ɛɪɢɝɚɞɢɪ ɞɨɥɠɟɧ 
ɞɨɥɨɠɢɬɶ ɨɛ ɷɬɨɦ ɦɚɫɬɟɪɭ ɢɥɢ ɩɪɨɢɡɜɨɞɢɬɟɥɸ ɪɚɛɨɬ ɢ ɧɟ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ; 

- ɩɨɫɬɨɹɧɧɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɨɛɭɱɚɬɶ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɛɟɡɨɩɚɫɧɵɦ 
ɩɪɢɟɦɚɦ ɬɪɭɞɚ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɢɯ ɜɵɩɨɥɧɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɬɪɭɞɨɜɭɸ ɞɢɫɰɢɩɥɢɧɭ ɫɪɟɞɢ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɢ ɫɨɛɥɸɞɟɧɢɟ ɢɦɢ ɩɪɚɜɢɥ 
ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɫɩɨɪɹɞɤɚ ɢ ɧɟɦɟɞɥɟɧɧɨ ɭɫɬɪɚɧɹɬɶ ɧɚɪɭɲɟɧɢɹ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɱɥɟɧɚɦɢ ɛɪɢɝɚɞɵ;  

- ɨɪɝɚɧɢɡɨɜɚɬɶ ɪɚɛɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ;  
- ɧɟ ɞɨɩɭɫɤɚɬɶ ɞɨ ɪɚɛɨɬɵ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɛɟɡ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ, ɫɩɟɰɨɞɟɠɞɵ ɢ ɫɩɟɰɨɛɭɜɢ;  
- ɫɥɟɞɢɬɶ ɡɚ ɱɢɫɬɨɬɨɣ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɨɝɪɚɠɞɟɧɢɟɦ ɨɩɚɫɧɵɯ ɦɟɫɬ ɢ 

ɫɨɛɥɸɞɟɧɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɝɚɛɚɪɢɬɨɜ;  
- ɧɟ ɞɨɩɭɫɤɚɬɶ ɧɚɯɨɠɞɟɧɢɹ ɜ ɨɩɚɫɧɵɯ ɡɨɧɚɯ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɢɥɢ 

ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. ɇɟ ɞɨɩɭɫɤɚɬɶ ɞɨ ɪɚɛɨɬɵ ɥɢɰ ɫ ɩɪɢɡɧɚɤɚɦɢ ɡɚɛɨɥɟɜɚɧɢɹ ɢɥɢ ɜ 
ɧɟɬɪɟɡɜɨɦ ɫɨɫɬɨɹɧɢɢ, ɭɞɚɥɹɬɶ ɢɯ ɫ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ. 

ɉɪɢɦɟɧɹɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɚɲɢɧɵ (ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ) 
ɫɥɟɞɭɟɬ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ȽɈɋɌ 12.2.013.0-91 ɢ ɈɋɌ 36-108-83. 

Ʉ ɪɚɛɨɬɟ ɫ ɪɭɱɧɵɦɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɦɚɲɢɧɚɦɢ (ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɦ 
ɢɧɫɬɪɭɦɟɧɬɨɦ) ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɩɪɨɲɟɞɲɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɭɱɟɧɢɟ ɢ 
ɢɦɟɸɳɢɟ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɝɪɭɩɩɭ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɦɚɲɢɧɢɫɬ ɝɪɭɡɨɩɨɞɴɟɦɧɨɝɨ ɤɪɚɧɚ ɞɨɥɠɟɧ ɩɪɨɜɟɪɢɬɶ: 
- ɦɟɯɚɧɢɡɦ ɤɪɚɧɚ, ɟɝɨ ɬɨɪɦɨɡɚ ɢ ɤɪɟɩɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɯɨɞɨɜɭɸ ɱɚɫɬɶ ɢ 

ɬɹɝɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ;  
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- ɢɫɩɪɚɜɧɨɫɬɶ ɩɪɢɛɨɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɤɪɚɧɟ (ɤɨɧɟɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ, ɭɤɚɡɚɬɟɥɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɥɟɬɚ ɫɬɪɟɥɵ, 
ɫɢɝɧɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɚɜɚɪɢɣɧɨɝɨ ɪɭɛɢɥɶɧɢɤɚ, ɨɝɪɚɧɢɱɢɬɟɥɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ 
ɢ ɞɪ.);  

- ɫɬɪɟɥɭ ɢ ɟɟ ɩɨɞɜɟɫɤɭ;  
- ɫɨɫɬɨɹɧɢɟ ɤɚɧɚɬɨɜ ɢ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ (ɬɪɚɜɟɪɫ, ɤɪɸɤɨɜ).  
- ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɜɫɟ ɦɟɯɚɧɢɡɦɵ ɤɪɚɧɚ, ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɡɜɭɤɨɜɨɣ 

ɫɢɝɧɚɥ, ɤɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɩɪɢɛɨɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɛɥɨɤɢɪɭɸɳɢɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɬɨɪɦɨɡɚ ɢ ɩɪɨɬɢɜɨɭɝɨɧɧɵɟ ɫɪɟɞɫɬɜɚ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɭɫɬɪɚɧɟɧɢɹ ɫɜɨɢɦɢ ɫɢɥɚɦɢ ɤɪɚɧɨɜɳɢɤ 
ɨɛɹɡɚɧ ɞɨɥɨɠɢɬɶ ɦɟɯɚɧɢɤɭ ɢɥɢ ɦɚɫɬɟɪɭ. Ɋɚɛɨɬɚɬɶ ɧɚ ɧɟɢɫɩɪɚɜɧɨɦ ɤɪɚɧɟ 
ɡɚɩɪɟɳɚɟɬɫɹ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ:  

- ɧɟɥɶɡɹ ɧɚɯɨɞɢɬɶɫɹ ɥɸɞɹɦ ɜ ɝɪɚɧɢɰɚɯ ɨɩɚɫɧɨɣ ɡɨɧɵ;  
- ɩɪɢ ɪɚɛɨɬɟ ɫɨ ɫɬɚɥɶɧɵɦɢ ɤɚɧɚɬɚɦɢ ɫɥɟɞɭɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɛɪɟɡɟɧɬɨɜɵɦɢ 

ɪɭɤɚɜɢɰɚɦɢ;  
- ɡɚɩɪɟɳɚɟɬɫɹ ɜɨ ɜɪɟɦɹ ɩɨɞɴɟɦɚ ɝɪɭɡɨɜ ɭɞɚɪɹɬɶ ɩɨ ɫɬɪɨɩɚɦ ɢ ɤɪɸɤɭ ɤɪɚɧɚ; 
 - ɡɚɩɪɟɳɚɟɬɫɹ ɫɬɨɹɬɶ, ɩɪɨɯɨɞɢɬɶ ɢɥɢ ɪɚɛɨɬɚɬɶ ɩɨɞ ɩɨɞɧɹɬɵɦ ɝɪɭɡɨɦ;  
- ɡɚɩɪɟɳɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɝɪɭɡɵ, ɥɟɠɚɳɢɦɢ ɜ ɧɟɭɫɬɨɣɱɢɜɨɦ ɩɨɥɨɠɟɧɢɢ; 
 - ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ ɧɟ ɞɨɥɠɟɧ ɨɩɭɫɤɚɬɶ ɝɪɭɡ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɩɨɜɨɪɨɬɨɦ 

ɫɬɪɟɥɵ;  
- ɧɟ ɛɪɨɫɚɬɶ ɪɟɡɤɨ ɨɩɭɫɤɚɟɦɵɣ ɝɪɭɡ. 
 ɉɪɢ ɦɨɧɬɚɠɟ ɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɧɢɤɨɜ 
ɫɥɟɞɭɸɳɢɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɯɚɪɚɤɬɟɪɨɦ ɪɚɛɨɬ:  

 - ɨɛɪɭɲɟɧɢɟ ɧɟɡɚɤɪɟɩɥɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

- ɩɚɞɟɧɢɟ ɜɵɲɟɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ;  
- ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɦɚɲɢɧ, ɩɚɞɟɧɢɟ ɢɯ ɱɚɫɬɟɣ; 
- ɩɨɜɵɲɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɡɚɦɵɤɚɧɢɟ ɤɨɬɨɪɨɣ 

ɦɨɠɟɬ ɩɪɨɣɬɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ; 
ɇɚ ɭɱɚɫɬɤɟ, ɝɞɟ ɜɟɞɭɬɫɹ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 

ɞɪɭɝɢɯ ɪɚɛɨɬ ɢ ɧɚɯɨɠɞɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. 
ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɦɨɧɬɚɠɧɢɤɢ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɫɹ 

ɧɚ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɢ ɧɚɞɟɠɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ; ɇɚɜɟɫɧɵɟ 
ɦɨɧɬɚɠɧɵɟ ɩɥɨɳɚɞɤɢ, ɥɟɫɬɧɢɰɵ ɢ ɞɪɭɝɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɢɤɨɜ ɧɚ ɜɵɫɨɬɟ, ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɦɨɧɬɢɪɭɟɦɵɯ 
ɤɨɧɫɬɪɭɤɰɢɹɯ ɞɨ ɢɯ ɩɨɞɴɟɦɚ. 

Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɦɨɧɬɚɠɧɢɤɨɜ ɫ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɞɪɭɝɭɸ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɥɟɫɬɧɢɰɵ, ɩɟɪɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ ɢ ɬɪɚɩɵ, ɢɦɟɸɳɢɟ ɨɝɪɚɠɞɟɧɢɟ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɩɟɪɟɯɨɞ ɦɨɧɬɚɠɧɢɤɨɜ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɢɯ 
ɷɥɟɦɟɧɬɚɦ, ɧɚ ɤɨɬɨɪɵɯ ɧɟɜɨɡɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɭɸ ɲɢɪɢɧɭ ɩɪɨɯɨɞɚ ɩɪɢ 
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ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɨɝɪɚɠɞɟɧɢɹɯ, ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɥɸɞɟɣ ɩɨɞ ɦɨɧɬɢɪɭɟɦɵɦɢ ɷɥɟɦɟɧɬɚɦɢ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ ɭɫɬɚɧɨɜɤɢ ɢɯ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ. ɉɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚɯɨɠɞɟɧɢɹ ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɦɨɧɬɢɪɭɟɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ. 

ɇɚɜɟɫɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɥɟɫɬɧɢɰɵ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 5ɦ ɞɨɥɠɧɵ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 49.13330.2010 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 

ɋɬɪɨɩɨɜɤɭ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ 
ɫɪɟɞɫɬɜɚɦɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 49.13330.2010 «Ȼɟɡɨɩɚɫɧɨɫɬɶ 
ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 
ɪɚɫɫɬɪɨɩɨɜɤɢ ɫ ɪɚɛɨɱɟɝɨ ɝɨɪɢɡɨɧɬɚ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɵɫɨɬɚ ɞɨ ɡɚɦɤɚ 
ɝɪɭɡɨɡɚɯɜɚɬɵɜɚɸɳɟɝɨ ɫɪɟɞɫɬɜɚ ɩɪɟɜɵɲɚɟɬ 2ɦ.   

ɂɡ-ɡɚ ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɢ ɦɨɧɬɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɫɢɥɶɧɨɝɨ ɜɟɬɪɚ 
ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɬɪɭɞɧɨɫɬɢ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɛɨɬ. ɉɪɢ ɪɚɛɨɬɟ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 
20 ɦ ɫɥɟɞɭɟɬ ɨɛɟɫɩɟɱɢɬɶ ɢɡɦɟɪɟɧɢɟ ɜɟɬɪɚ ɜ ɧɚɢɜɵɫɲɟɦ ɦɟɫɬɟ ɩɪɨɜɟɞɟɧɢɹ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. Ʉɨɝɞɚ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɩɪɟɜɵɫɢɬ 8 ɦ/ɫ, ɫɥɟɞɭɟɬ ɨɫɬɚɧɨɜɢɬɶ 
ɪɚɛɨɬɵ ɫ ɩɨɞɜɟɲɟɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɥɢɱɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ. ȿɫɥɢ ɜɟɬɟɪ ɫɢɥɶɧɟɟ, ɱɟɦ 10,7 ɦ/ɫ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɧɨɜɢɬɶ ɜɫɟ 
ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ. ɉɟɪɟɞ ɨɤɨɧɱɚɧɢɟɦ ɪɚɛɨɱɟɣ ɫɦɟɧɵ ɧɟɨɛɯɨɞɢɦɨ, ɫ ɭɱёɬɨɦ 
ɩɪɟɨɛɥɚɞɚɸɳɟɝɨ ɜɟɬɪɚ, ɩɪɢɤɪɟɩɢɬɶ ɫɦɨɧɬɢɪɨɜɚɧɧɵɟ ɷɥɟɦɟɧɬɵ ɜɫɟɦɢ ɜɢɧɬɚɦɢ. 
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Ɍɚɛɥɢɰɚ 4.8 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 

ɨɩɟɪɚɰɢɣ 

Ɉɛɴёɦ ɪɚɛɨɬ ɇɨɪɦɚ ɜɪɟɦɟɧɢ 
ɪɚɛɨɱɢɯ, ɱɟɥ-ɱ 

ɇɨɪɦɚ ɜɪɟɦɟɧɢ 
ɦɚɲɢɧ, ɦɚɲ-ɱ 

Ɂɚɬɪɚɬɵ ɬɪɭɞɚ 
ɪɚɛɨɱɢɯ, ɱɟɥ-ɱ 

Ɂɚɬɪɚɬɵ 
ɜɪɟɦɟɧɢ 

ɦɚɲɢɧ, ɦɚɲ-ɱ 
ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

1 2 3 4 5 6 7 
ȼɵɝɪɭɡɤɚ ɤɨɥɨɧɧ, ɛɚɥɨɤ, ɫɜɹɡɟɣ ɦɚɫɫɨɣ ɞɨ 1ɬ ɲɬ. 539 0,48 0-32,2 0,24 0-21,8 
ȼɵɝɪɭɡɤɚ ɤɨɥɨɧɧ, ɛɚɥɨɤ, ɫɜɹɡɟɣ ɦɚɫɫɨɣ ɞɨ 2ɬ ɲɬ. 18 0,58 0-38,9 0,29 0-26,4 
ȼɵɝɪɭɡɤɚ ɤɨɥɨɧɧ, ɛɚɥɨɤ, ɫɜɹɡɟɣ ɦɚɫɫɨɣ ɞɨ 3ɬ ɲɬ. 20 0,72 0-48,2 0,36 0-32,8 
ȼɵɝɪɭɡɤɚ ɤɨɥɨɧɧ, ɛɚɥɨɤ, ɫɜɹɡɟɣ ɦɚɫɫɨɣ ɞɨ 4ɬ ɲɬ. 8 0,84 0-56,3 0,42 0-44,5 

ȼɵɝɪɭɡɤɚ ɩɨɥɭɮɟɪɦ ɦɚɫɫɨɣ ɞɨ 6ɬ ɲɬ. 36 1,20 0-80,4 0,60 0-63,6 
ɋɨɪɬɢɪɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɬ. 251,8 0,66 0-48,4 0,32 0-33,9 

ɍɫɬɚɧɨɜɤɚ ɫɪɟɞɫɬɜ ɩɨɞɦɚɳɢɜɚɧɢɹ ɲɬ. 1 0,27 0-20,1 0,14 0-14,8 
ɍɤɪɭɩɧɢɬɟɥɶɧɚɹ ɫɛɨɪɤɚ ɮɟɪɦ ɲɬ. 18 2,90 2-47,0 0,58 0-61,5 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ ɬ. 21 0,87 0-74,0 0,17 0,18,0 
ɍɤɪɭɩɧɢɬɟɥɶɧɚɹ ɫɛɨɪɤɚ ɫɜɹɡɟɣ (ɩɨ ɷɥɟɦɟɧɬɚɦ) ɲɬ. 126 0,15 0-12,0 0,05 0-05,3 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ ɬ. 42,86 1,14 1-12,0 0,47 0-49,8 
Ɇɨɧɬɚɠ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ ɲɬ. 54 3,50 2-83,0 0,70 0-74,2 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ ɬ. 112,8 0,75 0-60,6 0,15 0-15,9 
Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɜ ɜɢɞɟ ɮɟɪɦ ɭɤɪɭɩɧёɧɧɵɦ ɛɥɨɤɨɦ ɲɬ. 76 7,60 6-46,0 1,10 1-17,0 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ ɬ. 42,86 0,87 0-74,0 0,12 0-12,7 
Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɲɬ. 76 0,33 0-26,4 0,11 0-11,7 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ ɬ. 6,14 1,50 1.20,0 0,50 0-53,0 
Ɇɨɧɬɚɠ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ ɲɬ. 39 2,10 1-70,0 0,42 0-44,5 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ ɬ. 22,0 0,48 0-38,8 0,10 0-10,6 
Ɇɨɧɬɚɠ ɛɚɥɨɤ ɩɟɪɟɤɪɵɬɢɣ ɲɬ. 100 0,30 0-24,0 0,10 0-10,6 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ ɬ. 29,8 1,00 0-80,0 0,33 0-35,0 
Ɇɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɲɬ. 18 2,90 2-40,0 0,58 0-61,5 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ ɬ. 21,0 0,53 0-43,8 0,11 0-11,7 
Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɩɨɤɪɵɬɢɹ ɲɬ. 137 0,30 0-24,0 0,10 0,10,6 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ ɬ. 17,3 1,00 0-80,0 0,33 0-35,0 
ɋɜɚɪɤɚ ɫɨɟɞɢɧɟɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɬɨɥɳɢɧɨɣ ɞɨ 14 ɦɦ (ɩɨɬɨɥɨɱɧɚɹ/ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ) 
10 ɦ 
ɲɜɚ 

4,8 14,00 12-74,0 - - 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.8 
1 2 3 4 5 6 7 

ɋɜɚɪɤɚ ɫɨɟɞɢɧɟɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɬɨɥɳɢɧɨɣ ɞɨ 14 ɦɦ (ɜɟɪɬɢɤɚɥɶɧɚɹ) 

10 ɦ 
ɲɜɚ 

10,0 12,00 10-92,0 - - 

ɋɜɚɪɤɚ ɫɨɟɞɢɧɟɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɬɨɥɳɢɧɨɣ ɞɨ 14 ɦɦ (ɧɢɠɧɹɹ) 

10 ɦ 
ɲɜɚ 

2,4 7,10 6-46,0 - - 

ɋɜɚɪɤɚ ɫɨɟɞɢɧɟɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɬɨɥɳɢɧɨɣ ɞɨ 22 ɦɦ (ɧɢɠɧɹɹ) 

10 ɦ 
ɲɜɚ 

32,6 15,00 13-65,0 - - 

Ⱥɧɬɢɤɨɪɪɨɡɢɨɧɧɨɟ ɩɨɤɪɵɬɢɟ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 
10 

ɫɬɵɤɨɜ 
53,2 0,64 0-50,6 - - 

 
Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɣ 

Ɂɚɬɪɚɬɵ ɬɪɭɞɚ ɪɚɛɨɱɢɯ, 
ɱɟɥ-ɱ 

Ɂɚɬɪɚɬɵ 
ɜɪɟɦɟɧɢ 
ɦɚɲɢɧ, 
ɦɚɲ-ɱ 

ɋɨɫɬɚɜ ɡɜɟɧɚ, 
ɱɟɥ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɱ. 

1 2 3 4 5 
ȼɵɝɪɭɡɤɚ ɤɨɥɨɧɧ, ɛɚɥɨɤ, ɫɜɹɡɟɣ ɦɚɫɫɨɣ ɞɨ 1ɬ 258,72 129,36 6 32,34 
ȼɵɝɪɭɡɤɚ ɤɨɥɨɧɧ, ɛɚɥɨɤ, ɫɜɹɡɟɣ ɦɚɫɫɨɣ ɞɨ 2ɬ 10,44 5,22 3 5,22 
ȼɵɝɪɭɡɤɚ ɤɨɥɨɧɧ, ɛɚɥɨɤ, ɫɜɹɡɟɣ ɦɚɫɫɨɣ ɞɨ 3ɬ 14,40 7,20 3 7,20 
ȼɵɝɪɭɡɤɚ ɤɨɥɨɧɧ, ɛɚɥɨɤ, ɫɜɹɡɟɣ ɦɚɫɫɨɣ ɞɨ 4ɬ 6,72 3,36 3 3,36 

ȼɵɝɪɭɡɤɚ ɩɨɥɭɮɟɪɦ ɦɚɫɫɨɣ ɞɨ 6ɬ 43,20 21,60 3 21,60 
ɋɨɪɬɢɪɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ 166,19 80,58 6 20,56 

ɍɫɬɚɧɨɜɤɚ ɫɪɟɞɫɬɜ ɩɨɞɦɚɳɢɜɚɧɢɹ 0,27 0,14 3 0,14 
ɍɤɪɭɩɧɢɬɟɥɶɧɚɹ ɫɛɨɪɤɚ ɮɟɪɦ 52,20 10,44 6 5,22 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ 18,27 3,57 6 1,82 
ɍɤɪɭɩɧɢɬɟɥɶɧɚɹ ɫɛɨɪɤɚ ɫɜɹɡɟɣ (ɩɨ ɷɥɟɦɟɧɬɚɦ) 18,90 6,30 6 2,10 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ 48,86 20,14 6 5,75 
Ɇɨɧɬɚɠ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ 189,00 37,80 6 18,90 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ 84,60 16,92 6 8,46 
Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɜ ɜɢɞɟ ɮɟɪɦ ɭɤɪɭɩɧёɧɧɵɦ 

ɛɥɨɤɨɦ 
577,60 83,60 6 55,10 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.9 
1 2 3 4 5 

Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ 37,29 5,14 6 3,54 
Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ 25,08 8,36 6 2,79 

1 2 3 4 5 
Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ 9,21 3,07 6 1,02 

Ɇɨɧɬɚɠ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ 81,90 16,38 6 8,19 
Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ 10,56 2,20 6 1,06 

Ɇɨɧɬɚɠ ɛɚɥɨɤ ɩɟɪɟɤɪɵɬɢɣ 30,00 10,00 6 3,33 
Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ 29,80 9,83 6 3,30 

Ɇɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ 52,20 10,44 6 5,22 
Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ 11,13 2,31 6 1,12 

Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɩɨɤɪɵɬɢɹ 41,10 13,70 6 4,57 
Ⱦɨɛɚɜɥɹɬɶ ɧɚ 1 ɬ 17,30 5,71 6 1,92 

ɋɜɚɪɤɚ ɫɨɟɞɢɧɟɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɬɨɥɳɢɧɨɣ ɞɨ 14 ɦɦ (ɩɨɬɨɥɨɱɧɚɹ/ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ) 67,20 - 3 16,80 

ɋɜɚɪɤɚ ɫɨɟɞɢɧɟɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɬɨɥɳɢɧɨɣ ɞɨ 14 ɦɦ (ɜɟɪɬɢɤɚɥɶɧɚɹ) 120,00 - 3 15,00 

ɋɜɚɪɤɚ ɫɨɟɞɢɧɟɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɬɨɥɳɢɧɨɣ ɞɨ 14 ɦɦ (ɧɢɠɧɹɹ) 17,04 - 3 4,26 

ɋɜɚɪɤɚ ɫɨɟɞɢɧɟɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɬɨɥɳɢɧɨɣ ɞɨ 22 ɦɦ (ɧɢɠɧɹɹ) 489,00 - 3 54,00 

Ⱥɧɬɢɤɨɪɪɨɡɢɨɧɧɨɟ ɩɨɤɪɵɬɢɟ ɫɜɚɪɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ 

34,05 - 1 34,05 
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
5.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ  
 
Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɩɟɪɢɨɞ 

ɜɨɡɜɟɞɟɧɢɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɡɨɥɨɬɨɢɡɜɥɟɤɚɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ 
ɱɚɧɨɜɨɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɜ ɝ. Ʉɵɡɵɥ.  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɪɚɰɢɨɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴёɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɭɫɬɚɧɨɜɨɤ. ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɜɚɠɧɵɟ ɡɚɞɚɱɢ: 

- ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɢ ɩɨɫɬɚɜɨɤ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɪɢɬɦɢɱɧɨɣ ɢ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɫɪɟɞɫɬɜ ɬɪɭɞɚ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɱɢɯ ɤɨɦɮɨɪɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɩɪɟɛɵɜɚɧɢɹ. 
 
5.2 ȼɵɛɨɪ ɩɨɞɴёɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
 
ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ ɩɪɨɢɡɜɨɞɢɦ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɩɭɬёɦ 

ɧɚɯɨɠɞɟɧɢɹ ɬɪёɯ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: ɬɪɟɛɭɟɦɨɣ ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɤɪɸɤɚ 
(ɦɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ), ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ (ɦɨɧɬɚɠɧɚɹ ɦɚɫɫɚ) ɢ ɜɵɥɟɬɚ ɫɬɪɟɥɵ.  

 
Ʉɪɚɧ ɞɥя ɦɨɧɬɚɠɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
ɉɨɞɛɢɪɚɟɦ ɫɬɪɟɥɨɜɨɣ ɫɚɦɨɯɨɞɧɵɣ ɤɪɚɧ ɧɚ ɩɧɟɜɦɨɤɨɥёɫɧɨɦ ɯɨɞɭ ɩɨ 

ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɦɭ ɷɥɟɦɟɧɬɭ – ɤɨɥɨɧɧɟ Ʉ1 ɦɚɫɫɨɣ ʛэ =  3,5 ɬ. 
Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɤɪɚɧɚ 
 Qˍ = ʛэ + ʛˆ+˅ = ͵,ͷ + Ͳ,Ͳ͵Ͷ = ͵,ͷ͵Ͷ ˕ ≈ Ͷ ˕,                                      (5.1) 
 
ɝɞɟ ʛэ – ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ ɝɪɭɩɩɵ; ʛˆ+˅  - ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɚɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.2) 
 ʛˆ+˅ = ʛˆ + ʛˏ.˒ = Ͳ,ͲͲͳ͸ + Ͳ,Ͳ͵ʹͲ = Ͳ,Ͳ͵Ͷ ˕,                                    (5.2) 
 
ɝɞɟ ʛˆ = 32 ɤɝ – ɦɚɫɫɚ ɬɪɚɜɟɪɫɵ Ɍɪ-1; ʛˏ.˒. = 1,6 ɤɝ – ɦɚɫɫɚ ɫɬɪɨɩɚ 2ɋɌ16-5. 
 
Ɇɢɧɢɦɚɥɶɧɨɟ ɬɪɟɛɭɟɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɜɟɪɯɚ 

ɦɨɧɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
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 H˔ = h଴ + hз + hэ + hˆ + h௡ = ʹͳ,ͷ͸ + Ͳ,ͷ + Ͳ,ʹʹ + Ͷ,Ͳ + ʹ,Ͳ = ʹͺ,͵ ɦ (5.3) 
 

ɝɞɟ   hɨ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ; 
hɡ – ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
hɷ – ɜɵɫɨɬɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ; 
hɝ – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 
hɩ – ɜɵɫɨɬɚ ɩɨɥɢɫɩɚɫɬɚ. 
 
Ɍɪɟɛɭɟɦɵɣ ɦɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (5.4) 
 Lˍ = ሺୠ+ୠభ+ୠమሻሺʜ˔˔−୦шሻ୦˒+୦ˆ + bଷ + ˃                          (5.4) 
             

                                             
ɝɞɟ     b – ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ ɷɥɟɦɟɧɬɨɦ -  0,5 ɦ;  

b1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɥɟɦɟɧɬɚ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ, 
ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɫɬɪɟɥɟ, ɦ;  

b2–ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, 
(0,5ɦ); 

b3–ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, ɦ, (2ɦ);  
hɲ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, ɦ, (2ɦ); 
ɚ – ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɧɚɢɛɨɥɟɟ ɞɚɥɶɧɟɝɨ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ;  
Hc – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (5.3).  
 Lˍ = ሺ଴,ହ+଴,ଷଽ+଴,ହሻሺଶ଼,ଶ଼−ଶሻଶ+ସ + ʹ + ʹͶ = ʹͻ,ͷ ˏ. 

 
Ɍɪɟɛɭɟɦɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ:  
       Lୡ = √ሺLˍ − bଷሻଶ + ሺʜ˔˔ − hшሻଶ ;                          (5.5) 
 

ɝɞɟ     Lk – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (5.4); 
b3 – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (5.4); 
ɇɫ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (5.3); 
hɲ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (5.4). 
 Lୡ = √ሺ͵Ͳ,ͳ − ʹሻଶ + ሺʹͺ,ʹͺ − ʹሻଶ = ͵ͻ,ͺ͹  ˏ.  
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɨ ɤɚɬɚɥɨɝɭ ɤɪɚɧɨɜ ɩɨɞɛɢɪɚɟɦ ɫɬɪɟɥɨɜɨɣ 

ɤɪɚɧ ɧɚ ɩɧɟɜɦɨɤɨɥɟɫɧɵɦ ɯɨɞɭ ɄɆɄ-5090 KRUPP. ɋ ɬɟɥɟɫɤɨɩɢɱɟɫɤɨɣ ɫɬɪɟɥɨɣ 
36,3 ɦ ɢ ɭɩɪɚɜɥɹɟɦɵɦ ɝɭɫɶɤɨɦ 10 ɦ ɢ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: Q = 9 ɬ; 
Lc = 36,3 ɦ; Lɤmin = 7 ɦ; Lɤmax = 42 ɦ; ɇɫ =  ɦ. 
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Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. 

 
Ʉɪɚɧ ɞɥя ɪɚɡɝɪɭɡɤɢ ɤɨɧɫɬɪɭɤɰɢɣ 
Ʉɪɚɧ ɞɥɹ ɜɵɝɪɭɡɤɢ ɢ ɩɟɪɟɜɨɡɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤ ɦɟɫɬɭ 

ɩɪɢɨɛɴɟɤɬɧɨɝɨ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɩɨɞɛɢɪɚɟɦ ɩɨ ɧɚɢɛɨɥɟɟ ɬɹɠёɥɨɦɭ ɷɥɟɦɟɧɬɭ –  
ɦɚɫɫɨɣ ʛэ =  3,5 ɬ. Ɍɚɤ ɤɚɤ ɞɚɧɧɵɣ ɤɪɚɧ ɞɥɹ ɞɪɭɝɢɯ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɛɭɞɟɬ, ɬɨ ɩɨɞɛɨɪ ɜɟɞёɬ ɬɨɥɶɤɨ ɩɨ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ. 

ɂɡ ɤɚɬɚɥɨɝɚ ɜɵɛɢɪɚɟɦ ɤɪɚɧ Ʉɋ-2561Ʉ ɫɨ ɫɬɪɟɥɨɣ 8 ɦ ɢ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: Q = 6,3 ɬ; Lc = 8 ɦ; Lɤmin = 3,3 ɦ. 
 

5.3 Ɋɚɡɦɟɳɟɧɢɟ ɝɪɭɡɨɩɨɞɴёɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ 

 
ɉɨɩɟɪɟɱɧɚɹ ɩɪɢɜɹɡɤɚ ɫɚɦɨɯɨɞɧɨɝɨ ɫɬɪɟɥɨɜɨɝɨ ɤɪɚɧɚ ɤ ɧɚɢɛɨɥɟɟ 

ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɨɫɢ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ ɞɨ 

ɧɚɢɛɨɥɟɟ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
 B = R˒ˑ˅ + l˄ез = Ͷ,ͺ + ͳ = ͷ,ͺ ≈ ͸ ɦ,                                                (5.10) 
 
ɝɞɟ R˒ˑ˅ – ɪɚɞɢɭɫ, ɨɩɢɫɵɜɚɟɦɵɣ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɶɸ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɵ 

ɤɪɚɧɚ; 
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 l˄ез  – ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɢɛɨɥɟɟ ɜɵɫɬɭɩɚɸɳɟɣ 
ɱɚɫɬɢ ɡɞɚɧɢɹ ɞɨ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɢ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɵ ɤɪɚɧɚ. 

ɍɱɢɬɵɜɚɹ ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ ɤɪɚɧɚ, ɩɪɢɧɢɦɚɟɦ ɩɨɩɟɪɟɱɧɭɸ 
ɩɪɢɜɹɡɤɭ ȼ = 7 ɦ. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɞɟɣɫɬɜɢɹ ɫɚɦɨɯɨɞɧɨɝɨ ɫɬɪɟɥɨɜɨɝɨ ɤɪɚɧɚ 

Ƚɪɚɧɢɰɚ ɨɩɚɫɧɨɣ ɡɨɧɵ ɩɪɢ ɩɚɞɟɧɢɢ ɩɪɟɞɦɟɬɚ ɫɨ ɡɞɚɧɢɹ (ɦɨɧɬɚɠɧɚɹ ɡɨɧɚ 
ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ) ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 Rˏˑː˕ = Lˆ + Х = ʹͶ + ͷ = ʹͻ ɦ,                                                             (5.11) 
 
ɝɞɟ Lɝ – ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ (ɫɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ);  
ɏ – ɜɟɥɢɱɢɧɚ ɨɬɥɟɬɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ. 
Ɂɨɧɚ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ (ɪɚɛɨɱɚɹ ɡɨɧɚ) ɪɚɜɧɚ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɟɨɛɯɨɞɢɦɨɦɭ 

ɜɵɥɟɬɭ ɤɪɸɤɚ ɤɪɚɧɚ 
 
Rɪ= Lɤ = 42,0 ɦ.   
 
Ɉɩɚɫɧɚɹ ɡɨɧɚ ɩɪɢ ɪɚɛɨɬɟ ɤɪɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 Rˑ˒ = R୮ + Ͳ,ͷ ∙ Bˆ + Lˆ + Х = Ͷʹ,Ͳ + Ͳ,ͷ ∙ Ͳ,͵ + ʹͶ + ͳͲ =  ͹͸,ͺ ɦ,  (5.12)   
              
ɝɞɟ Rp – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɪɟɛɭɟɦɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ: 
 Bɝ – ɧɚɢɦɟɧɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ (ɫɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ); 
 Lɝ – ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ (ɫɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ); 
 X – ɜɟɥɢɱɢɧɚ ɨɬɥёɬɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ. 

 
5.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɩɪɨɟɡɞɨɜ ɢ ɚɜɬɨɞɨɪɨɝ  
 
ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɨɪɨɝ ɜ ɩɥɚɧɟ ɞɨɥɠɧɚ 

ɨɛɟɫɩɟɱɢɬɶ ɩɨɞɚɱɭ ɜ ɫɬɨɪɨɧɭ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ, ɤ ɫɤɥɚɞɚɦ ɢ ɛɵɬɨɜɵɦ  ɩɨɦɟɳɟɧɢɹɦ.  

ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɫɨɛɥɸɞɚɟɦ ɫɥɟɞɭɸɳɢɟ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ: 
 - ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ − 1 ɦ; 
 - ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, ɨɝɪɚɠɞɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ − 1,5 

ɦ. 
ȼ ɡɨɧɟ ɜɵɝɪɭɡɤɢ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɲɢɪɢɧɚ ɞɨɪɨɝɢ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 6,5 ɦ, ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɭɲɢɪɟɧɢɹ ɨɬ 12 ɞɨ 18 ɦ. 
Ⱦɨɪɨɝɚ ɫ ɨɞɧɨɩɨɥɨɫɧɵɦ ɞɜɢɠɟɧɢɟɦ, ɲɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ − 3,5 ɦ.  
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5.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɦɚɫɬɟɪɫɤɢɯ 

 

ɉɪɢɨɛɶɟɤɬɧɵɣ ɫɤɥɚɞ ɤɚɠɞɨɝɨ ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɢɡ 
ɪɚɫɱɟɬɚ ɯɪɚɧɟɧɢɹ ɧɚ ɧɟɦ ɧɨɪɦɚɬɢɜɧɨɝɨ ɡɚɩɚɫɚ Pɫɤɥ ɩɨ ɮɨɪɦɭɥɟ (5.13) 

 
Ɋɫɤɥ = (Ɋ0/Ɍ) ·Ɍn·Ʉ1·Ʉ2,                                                                               (5.13) 
 
ɝɞɟ Ɋ0 – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɡɞɟɥɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɜ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɛɟɪɟɬɫɹ ɢɡ ɜɟɞɨɦɨɫɬɢ ɨɛɴɟɦɨɜ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɡɞɟɥɢɣ, ɬ.ɤ. ɡɧɚɱɟɧɢɹ ɞɚɧɵ ɞɥɹ 
ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ ɢ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ, ɩɪɨɜɟɥɢ ɧɟɛɨɥɶɲɨɣ ɩɟɪɟɪɚɫɱɟɬ);  

Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɜ ɞɧɹɯ;  
Ɍn – ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɞɧ;  
Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞ 

(ɪɚɜɟɧ 1,1 ɞɥɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ);  
Ʉ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, 

ɪɚɜɧɵɣ 1,3. 
ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ: 
 𝐹 = 𝑃௏ ,                                                                                                            (5.14) 

 
ɝɞɟ  P– ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɯɪɚɧɢɦɨɝɨ ɧɚ ɫɤɥɚɞɟ ɦɚɬɟɪɢɚɥɚ; 

V– ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ, ɭɤɥɚɞɵɜɚɟɦɨɝɨ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɫɤɥɚɞɚ. 
 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ: 
 ܵ = 𝐹ఉ ,                                                                                                            (5.15) 

 
ɝɞɟ   ߚ– ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ. 
 

 Ɍɚɛɥɢɰɚ 5.1 – ȼɟɞɨɦɨɫɬɶ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ 

ɇɚɢɦɟɧɨ- 
ɜɚɧɢɟ 

Ɍɢɩ 
ɫɤɥɚ 
ɞɚ 

ȿɞ. 
ɢɡɦ. Ɋɨɛɳ 

Ɍ, 
ɞɧ. 

Ɍɧ, 
ɞɧ. Ʉ1 Ʉ2 Pɫɤɥ V F ߚ S, ɦ2 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɇɟɬɚɥɥɨɤɨɧ

ɫɬɪɭɤɰɢɢ 
ɨ ɬ 569,8 94 15 1,1 1,3 130,02 0,3 433,4 0,8 541,75 

ɋɷɧɞɜɢɱ  
ɩɚɧɟɥɢ 

ɨ ɦ3 885,93 45 7 1,1 1,3 197,07 2,0 98,54 0,7 68,97 

Ɉɤɨɧɧɵɟ ɢ 
ɞɜɟɪɧɵɟ 

ɛɥɨɤɢ 
ɡ ɦ3 202,91 12 9 1,1 1,3 217,62 20 10,88 0,6 18,14 

ɉɪɢɦɟɱɚɧɢɟ: (ɨ) – ɨɬɤɪɵɬɵɣ ɫɤɥɚɞ, Sɨ = 650 ɦ2; 
(ɡ) – ɡɚɤɪɵɬɵɣ ɫɤɥɚɞ, Sɨ = 20 ɦ2. 
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5.6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɵɬɨɜɨɝɨ ɝɨɪɨɞɤɚ  
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɱɢɫɥɚ ɪɚɛɨɱɢɯ N, ɡɚɩɨɥɧɢɦ ɜɟɞɨɦɨɫɬɶ 

ɩɨɬɪɟɛɧɨɫɬɢ ɪɚɛɨɬɚɸɳɢɯ. 

ɉɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

F = f·N,                                                                                                        (5.15) 

   ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɚɧɧɵɦ ɬɢɩɨɦ ɩɨɦɟɳɟɧɢɣ;  
f– ɧɨɪɦɚɬɢɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɜ ɪɚɫɱɟɬɟ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ. 

 
Ɍɚɛɥɢɰɚ 5.2 – ɗɤɫɩɥɢɤɚɰɢɹ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɦɟɳɟɧɢɹ 

N, 
ɱɟɥ 

S, ɦ2 Ɍɢɩ 
ɛɵɬ.ɩɨɦɟɳɟɧɢɹ 

S Ʉɨɥ-ɜɨ 
ɡɞɚɧɢɣ 

ɇɚ 1 
ɱɟɥ 

ɪɚɫɱɟɬɧɚɹ 
S 

ɨɞɧɨɝɨ 
ɜɫɟɯ 

1 2 3 4 5 6 7 8 
Ȼɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

Ƚɚɪɞɟɪɨɛɧɚɹ 62 0,9 55,8 9ɯ3ɯ3 27 81 3 

ɍɦɵɜɚɥɶɧɹ 58 0,05 2,9 6,7ɯ3ɯ3 18 18 1 
Ⱦɭɲɟɜɚɹ 58 0,43 24,94 9ɯ3ɯ3 24 48 2 
Ɍɭɚɥɟɬ 58 0,07 4,06 7,5ɯ3,1ɯ3 20,5 20,5 1 

ɋɭɲɢɥɶɧɹ 58 0,2 11,6 6ɯ2,7ɯ3 14,5 14,5 1 
ɋɬɨɥɨɜɚɹ 58 0,6 34,8 10,8ɯ6,3ɯ3 85 85 1 
Ɇɟɞɩɭɧɤɬ 58 0,4 23,2 9ɯ3ɯ3 24 24 1 

ɋɥɭɠɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ 
ɉɪɨɪɚɛɫɤɚɹ 5 24 ɧɚ 5 24 9ɯ3ɯ3 24 24 1 

Ʉɉɉ 1 7 ɧɚ 1 7 2ɯ3 6 12 1 
Ɇɨɣɤɚ ɤɨɥɟɫ - - - - - - 1 

 
5.7 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ  
 
5.7.1 ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ   
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

n = P·E·S/Pɥ 

   ɝɞɟ Ɋ – ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ/ɦ2 (ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɩɪɨɠɟɤɬɨɪɚɦɢ ɉɁɋ-45 ɪɚɜɧɚ 
0,3 ȼɬ/ɦ2); 

ȿ – ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɧɨɪɦɚɬɢɜɧɵɦ ɞɚɧɧɵɦ (ȿ = 1,62ɥɤ); 
S – ɩɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ, ɦ2; 
Ɋɥ – ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ, ȼɬ (ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɩɪɨɠɟɤɬɨɪɚɦɢ ɉɁɋ-

45 Ɋɥ = 1500 ȼɬ). 

n = P·E·S/Pɥ = 0,3·1,62·34073,33/1500 = 11,04 ≈ 12 
 

 
 



99 

 

5.7.2 ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ  
 
ɂɫɬɨɱɧɢɤɨɦ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɜɨɞɨɩɪɨɜɨɞɵ. 
Ɉɩɪɟɞɟɥɹɸɬ ɧɟɨɛɯɨɞɢɦɵɣ ɞɢɚɦɟɬɪɚ D, ɦɦ ɬɪɭɛ ɧɚɩɨɪɧɨɣ ɫɟɬɢ ɩɨ ɮɨɪɦɭɥɟ 𝐷 = √ସ଴଴଴∙𝜃𝜋𝜈 = √ସ଴଴଴∙଴,ଶ଺√ଷ,ଵସ∙଴,଻ = ʹͳ,͹ͻ ˏˏ  

    ɝɞɟ θ – ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ,  
Ȟ – ɫɤɨɪɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɚɹ 0,7ɦ/ɫ. 

ɉɪɢɧɢɦɚɟɦ ɬɪɭɛɭ ɞɢɚɦɟɬɪɨɦ 25 ɦɦ. 
 
5.8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 

ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 
 

Ɍɚɛɥɢɰɚ 5.3 – Ɍɗɉ ɋȽɉ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉɨɥ-ɜɨ 

1 2 3 
ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɤɦ 0,583 
ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɢ 
ɷɥɟɤɬɪɨɫɟɬɟɣ 

ɤɦ 1,48 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɨɝɪɚɠɞɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɤɦ 0,809 
ɉɥɨɳɚɞɶ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɦ2 34073,33 
ɉɥɨɳɚɞɶ ɜɨɡɜɨɞɢɦɵɯ ɩɨɫɬɨɹɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɦ2 3545,36 
ɉɥɨɳɚɞɶ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɜɤɥɸɱɚɹ ɫɤɥɚɞɫɤɨɟ 
ɯɨɡɹɣɫɬɜɨ 

ɦ2 1767 

 
 
5.9 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
 
ɇɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɡɚɩɪɟɳɚɟɬɫɹ ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɫɜɟɞɟɧɢɟ (ɜɵɪɭɛɤɚ) ɞɪɟɜɟɫɧɨ -
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɡɚɫɵɩɤɚ ɝɪɭɧɬɨɦ ɤɨɪɧɟɜɵɯ ɲɟɟɤ ɢ 
ɫɬɜɨɥɨɜ ɪɚɫɬɭɳɢɯ ɞɟɪɟɜɶɟɜ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ ɩɨɱɜɟɧɧɵɣ ɫɥɨɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɫɧɢɦɚɟɬɫɹ ɢ ɫɤɥɚɞɢɪɭɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬɚɯ.  

ȼɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɞɨɪɨɠɧɵɯ 
ɩɥɢɬ. ɉɪɨɟɡɞɵ, ɩɪɨɯɨɞɵ, ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɭɛɢɪɚɬɶɫɹ ɨɬ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɚ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɩɨɥɢɜɚɬɶɫɹ ɜɨɞɨɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɢɜɨɱɧɵɯ ɦɚɲɢɧ. 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɞɨɪɨɠɧɵɟ ɩɥɢɬɵ ɞɟɦɨɧɬɢɪɭɸɬɫɹ 
ɢ ɜɵɜɨɡɹɬɫɹ ɫ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɢ ɫɤɥɚɞɢɪɭɸɬɫɹ ɫ ɫɩɟɰɢɚɥɶɧɨ 
ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬɚɯ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ ɩɨɫɥɟɞɭɸɳɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ 
ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɧɚ ɞɪɭɝɨɦ (ɢɯ) ɦɟɫɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
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ɇɚ ɜɵɟɡɞɚɯ ɫɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɦɟɫɬɨ ɩɨɞ ɦɨɣɤɭ 
ɤɨɥɟɫ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɜɟɞɭɳɢɯ ɫɜɨɢ ɪɚɛɨɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ. Ⱦɥɹ ɫɛɨɪɚ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ ɜ ɛɵɬɨɜɨɦ ɝɨɪɨɞɤɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɧɬɟɣɧɟɪɵ ɞɥɹ ɦɭɫɨɪɚ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ: 

– ɫɨɛɥɸɞɚɬɶ ɫɬɪɨɝɢɣ ɝɪɚɮɢɤ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɞɜɢɝɚɬɟɥɹɯ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɜɵɛɪɨɫɚɦɢ; 

– ɫɬɚɪɚɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ ɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɬɟɯɧɢɤɭ, ɤɨɬɨɪɚɹ ɪɚɛɨɬɚɟɬ ɧɚ ɷɥɟɤɬɪɨɬɹɝɟ.  

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ 
ɪɚɛɨɬɚɸɬ ɧɚ ɞɜɢɝɚɬɟɥɹɯ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɡɚɩɪɟɳɚɟɬɫɹ ɨɪɨɲɚɬɶ ɩɨɱɜɟɧɧɵɣ 
ɫɥɨɣ ɦɚɫɥɚɦɢ ɢ ɝɨɪɸɱɢɦɢ. 

 
5.10 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ  
 
Ɉɩɚɫɧɵɟ ɡɨɧɵ ɪɚɛɨɬɵ ɤɪɚɧɚ ɨɝɨɪɨɠɟɧɵ ɢ ɨɛɨɡɧɚɱɟɧɵ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɡɧɚɤɚɦɢ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɛɟɡɨɩɚɫɧɵɟ 
ɩɭɬɢ ɞɜɢɠɟɧɢɹ ɞɥɹ ɩɟɲɟɯɨɞɨɜ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜɫɟ ɨɩɚɫɧɵɯ ɡɨɧ ɪɚɛɨɬ 
ɤɪɚɧɚ. Ɍɭɚɥɟɬɵ ɪɚɡɦɟɳɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɢɛɨɥɟɟ 
ɭɞɚɥɟɧɧɨɝɨ ɦɟɫɬɚ ɜɧɟ ɡɞɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 200 ɦ. 

Ɇɟɠɞɭ ɜɪɟɦɟɧɧɵɦɢ ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɪɚɡɪɵɜɵ.  

ɇɚ ɜɫɟɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɫɨɡɞɚɧɵ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ 
ɨɬɞɵɯɚ, ɤɨɬɨɪɵɟ ɢɫɤɥɸɱɚɸɬ ɩɨɪɚɠɟɧɢɟ ɥɸɞɟɣ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɢ ɞɪɭɝɢɦɢ 
ɨɱɚɝɚɦɢ ɜɨɡɞɟɣɫɬɜɢɹ.  

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ, ɩɪɨɯɨɞɵ ɥɸɞɟɣ, ɦɟɫɬɚ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɬɟɯɧɢɤɢ ɨɫɜɟɳɟɧɵ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ.   

ȼɫɹ ɫɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɨɛɨɪɭɞɨɜɚɧɚ ɩɨɠɚɪɧɵɦɢ ɩɨɫɬɚɦɢ ɫɨ ɜɫɟɦ 
ɧɟɨɛɯɨɞɢɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. Ɍɚɤɠɟ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɥɢɱɢɟ ɩɨɠɚɪɧɵɯ 
ɝɢɞɪɚɧɬɨɜ.  
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6 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
6.1 Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱёɬ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ 

ɨɫɧɨɜɧɨɝɨ ɛɥɨɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ  
 
ɋɦɟɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɫɨɫɬɚɜɥɟɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɆȾɋ 81-35.2004 

«Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 

Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɛɨɪɧɢɤɢ 
Ɏɟɞɟɪɚɥɶɧɵɯ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ (ɎȿɊ), ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɫɱёɬɧɨɝɨ ɢɧɞɟɤɫɚ ɤ ɨɛɳɟɣ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜ ɉɢɫɶɦɟ Ɇɢɧɫɬɪɨɹ ɊɎ ɨɬ 04.04.2018 №13606-ɏɆ/09 ɧɚ I ɤɜɚɪɬɚɥ 
2018 ɝɨɞɚ ɢ ɪɚɜɧɨɝɨ 10,49,  ɢ ɫ ɭɱɟɬɨɦ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɡɚɬɪɚɬ, ɜɤɥɸɱɚɸɳɢɯ ɜ 
ɫɟɛɹ: ɡɚɬɪɚɬɵ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ – 1,8% (ɩɪɢɥ. 1 ɩ. 
4.2 Ƚɋɇ 81-05-01-2001); ɭɞɨɪɨɠɚɧɢɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ – 
3% (ɬ.4 ɩ. 11.4 Ƚɋɇ 81-05-02-2007); ɪɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ 
ɡɚɬɪɚɬɵ – 2% (ɩ. 4.96 ɆȾɋ 81-35.2004). ɇȾɋ ɨɩɪɟɞɟɥɟɧ ɜ ɪɚɡɦɟɪɟ 20% ɧɚ 
ɫɭɦɦɚɪɧɭɸ ɫɦɟɬɧɭɸ ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɜɤɥɸɱɚɹ 
ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ. 

Ⱥɧɚɥɢɡ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 6.1 ɢ ɜ ɝɪɚɮɢɱɟɫɤɨɦ 
ɜɢɞɟ ɧɚ ɞɢɚɝɪɚɦɦɟ (ɪɢɫɭɧɨɤ 6.1). 
Ɍɚɛɥɢɰɚ 6.1 – Ⱥɧɚɥɢɡ ɫɬɪɭɤɬɭɪɵ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ 

ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 

Ɋɚɡɞɟɥɵ ɋɭɦɦɚ, ɪɭɛ. ɍɞɟɥɶɧɵɣ ɜɟɫ, % 

1 2 3 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 30 044 324,77 77,92 

ɜ ɬɨɦ ɱɢɫɥɟ:     

Ɇɚɬɟɪɢɚɥɵ 27 388 913,65 71,03 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ  1 217 982,45 3,16 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɫɧɨɜɧɵɯ 
ɪɚɛɨɱɢɯ 

314 071,95 0,81 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 696 349,75 1,81 

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 427 006,92 1,11 

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ 2 088 385,06 5,42 

ɇȾɋ 6 426 545,86 16,67 

ɂɬɨɝɨ 38 559 287,79 100,00 
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ɇɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰɵ 6.1 ɫɨɫɬɚɜɥɹɟɦ ɞɢɚɝɪɚɦɦɭ ɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɫɬɪɭɤɬɭɪɭ 
ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ (ɪɢɫɭɧɨɤ 6.1). 

 

 
Ɋɢɫɭɧɨɤ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨ ɫɨɫɬɚɜɧɵɦ 

ɷɥɟɦɟɧɬɚɦ, %. 
 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɢ ɧɚ ɞɢɚɝɪɚɦɦɟ, ɦɨɠɧɨ 

ɜɵɞɟɥɢɬɶ, ɱɬɨ ɛɨɥɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɢɡ ɤɨɬɨɪɵɯ 
ɧɚɢɛɨɥɶɲɭɸ ɞɨɥɸ ɢɦɟɸɬ ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɚ ɧɚɢɦɟɧɶɲɭɸ – ɡɚɬɪɚɬɵ ɧɚ 
ɨɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ; ɫɚɦɵɣ ɦɚɥɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɜ ɫɬɪɭɤɬɭɪɟ ɥɨɤɚɥɶɧɨɝɨ 
ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɫɦɟɬɧɭɸ ɩɪɢɛɵɥɶ. 

 
6.2 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ.  
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ ɫɨɫɬɚɜɥɹɸɬ 
ɨɫɧɨɜɭ ɤɚɠɞɨɝɨ ɩɪɨɟɤɬɚ. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɥɭɠɚɬ ɨɫɧɨɜɚɧɢɟɦ 
ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɪɢ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ ɫɤɥɚɞɚ ɫ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦɢ 
ɩɨɦɟɳɟɧɢɹɦɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.2. 
Ɍɚɛɥɢɰɚ 6.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 
ɠɢɥɨɝɨ ɞɨɦɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

1 2 3 

1. Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ:   
ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɦ2 2353,97 
Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ ɲɬ 1,00 
ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦ 18,33 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.2 
1 2 3 

ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɜɫɟɝɨ ɦ3 50 751,60 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɦ2 2353,97 

Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  21,56 
2. ɋɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ:   
Ɉɛɳɚɹ ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɤɚɪɤɚɫɚ, ɜɫɟɝɨ 
ɜ ɬɨɦ ɱɢɫɥɟ ɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 

ɪɭɛ 
38 559 287,78 
30 044 324,77 

3. ɉɨɤɚɡɚɬɟɥɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ:   
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, 
ɱɟɥ.-ɱɚɫ. ɱɟɥ - ɱɚɫ 3690,72 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 
ɧɚ 1ɦ2 ɩɥɨɳɚɞɢ (ɨɛɳɟɣ)  

ɱɟɥ - ɱɚɫ 
 

1,57 

ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1 ɱɟɥ.-ɱ  
 

ɪɭɛ / ɱɟɥ - ɱ 
 

8140,50 

4. ɉɪɨɱɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ:   
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɟɫ 24 

 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɛ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɨɬɧɨɲɟɧɢɟɦ ɨɛɴɟɦɚ 

ɡɞɚɧɢɹ (Vɫɬɪ) ɤ ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɢ ɢ ɡɚɜɢɫɢɬ ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɡɞɚɧɢɹ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 

  ʙˑ˄ = V˔˕˓ୗ˒ˑˎ,                                                                                                     (6.1) 

 
ɝɞɟ     Vɫɬɪ – ɨɛɴɟɦ ɡɞɚɧɢɹ, ɦ3; 
           S – ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ. 
ɉɪɢɧɢɦɚɟɦ: Vɫɬɪ = 50 751,60 ɦ3; Sɩɪ = 2353,97 ɦ2. 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (1.3), ɩɨɥɭɱɚɟɦ 
 

 ʙˑ˄ = ହ଴ ଻ହଵ,଺଴ଶଷହଷ,ଽ଻ = ʹͳ,ͷ͸. 

 
ɋɦɟɬɧɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ  
ɋ, ɪɭɛ., ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ʠ = ʞЗ+ʜʟ+ʚЗୗ ,                                                                                                (6.2) 

 
ɝɞɟ     ɉɁ – ɜɟɥɢɱɢɧɚ ɩɪɹɦɵɯ ɡɚɬɪɚɬ, ɪɭɛ.; 
ɇɊ – ɜɟɥɢɱɢɧɚ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ, ɪɭɛ.;  
ɅɁ – ɜɟɥɢɱɢɧɚ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ. 
ɉɪɢɧɢɦɚɟɦ: ɉɁ = 30 044 324,77 ɪɭɛ.; ɇɊ = 696 349,75 ɪɭɛ.;  
ɅɁ = 2 088 385,06 ɪɭɛ.; S = 2353,97 ɦ2. 
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ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (6.2), ɩɨɥɭɱɚɟɦ 
 ʠ = ଷ଴଴ସସଷଶସ,଻଻+଺ଽ଺ଷସଽ,ହ+ଶ଴଼଼ଷ଼ହ,଴଺ଶଷହଷ,ଽ଻ = ͳ͵ͻͶ͸,ʹ͸ ˓˖˄. 

 
ɋɦɟɬɧɭɸ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɡɚɬɪɚɬ) ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ Rз, %, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 Rз = ʠʞʞЗ+ʜʟ+ʚЗ ·ͳͲͲ%,                                                                               (6.3) 

 
ɝɞɟ    ɋɉ – ɜɟɥɢɱɢɧɚ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ (ɩɨ ɥɨɤɚɥɶɧɨɦɭ ɫɦɟɬɧɨɦɭ ɪɚɫɱɟɬɭ), 

ɪɭɛ.; 
ɉɁ – ɬɨ ɠɟ, ɱɬɨ ɢ ɮɨɪɦɭɥɟ (6.2); 
ɇɊ – ɬɨ ɠɟ, ɱɬɨ ɢ ɮɨɪɦɭɥɟ (6.2); 
ɅɁ – ɬɨ ɠɟ, ɱɬɨ ɢ ɮɨɪɦɭɥɟ (6.2). 
ɉɪɢɧɢɦɚɟɦ: ɉɁ = 30 044 324,77 ɪɭɛ.; ɇɊ = 696 349,75 ɪɭɛ.;  
ɅɁ = 2 088 385,06 ɪɭɛ.; ɋɉ = 427 006,92 ɪɭɛ. 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (6.3), ɩɨɥɭɱɚɟɦ 
 Rз = ସଶ଻଴଴଺,ଽଶଷ଴଴ସସଷଶସ,଻଻+଺ଽ଺ଷସଽ,଻ହ+ଶ଴଼଼ଷ଼ହ,଴଺ ·ͳͲͲ% = ͳ,͵ %. 

 
ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ȼ ɧɚ 1 ɱɟɥ.-ɱ, ɪɭɛ./ɱɟɥ.-ɱ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 В = ʠ˔ˏ˓ʡЗʝ˔ˏ,                                                                                                       (6.4) 

 
ɝɞɟ    ɋɫɦɪ - ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɢɬɨɝɚɦ ɫɦɟɬɵ, ɪɭɛ.; 
ɌɁɈɫɦ - ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɫɦɟɬɟ, ɱɟɥ.-ɱ. 
ɉɪɢɧɢɦɚɟɦ: ɋɫɦɪ = 30 044 324,77 ɪɭɛ.; ɌɁɈɫɦ = 3 690,72 ɱɟɥ.-ɱ. 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (6.4), ɩɨɥɭɱɚɟɦ 
 

 В = ଷ଴଴ସସଷଶସ,଻଻ଷ଺ଽ଴,଻ଶ = 8140,5 ɪɭɛ/ɱɟɥ – ɱɚɫ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ƚɥɚɜɧɵɣ ɤɨɪɩɭɫ ɁɂɎ ɑȼ 

(ɡɨɥɨɬɨɢɡɜɥɟɤɚɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɱɚɧɨɜɨɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ) ɜ ɝ. Ʉɵɡɵɥ» 
ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ ɧɚ ȼɄɊ. 

ȼ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɨɛɴɟɦɧɨ-
ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ. 

ȼ ɪɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɵ 
ɫɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ ɢ ɩɪɨɝɨɧ ɩɨɤɪɵɬɢɹ. 

ȼ ɪɚɡɞɟɥɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɫɧɨɜɚɧɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ 
ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɵ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɮɭɧɞɚɦɟɧɬɵ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ. 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɦɨɧɬɚɠ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ. 

ȼ ɪɚɡɞɟɥɟ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧ ɨɛɴɟɤɬɧɵɣ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ. 

ȼ ɪɚɡɞɟɥɟ ɷɤɨɧɨɦɢɤɢ ɫɨɫɬɚɜɥɟɧ ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ. 

ȼ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɫɨɛɥɸɞɟɧɢɹ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɫɩɪɚɜɨɱɧɨɣ ɢ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 

ȼ ɢɬɨɝɟ ɩɨɥɭɱɟɧ ɩɪɨɟɤɬ, ɪɚɡɞɟɥɵ ɤɨɬɨɪɨɝɨ ɨɯɜɚɬɵɜɚɸɬ ɜɫɟ ɨɫɧɨɜɧɵɟ 
ɜɨɩɪɨɫɵ ɪɟɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ.  
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 

 
1. ɋɉ 131.13330.2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 

ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-01-99* (ɫ ɂɡɦɟɧɟɧɢɟɦ N 2) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200095546. 

2. ɋɉ 20.13330.2016 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ 2.01.07-85* [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200084848. 

3. ɋɉ 14.13330.2014 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ ɋɇɢɉ II-7-81* 
(ɚɤɬɭɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɋɇɢɉ II-7-81* "ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ" 
(ɋɉ 14.13330.2011)) (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200111003. 

4. ɋɇɢɉ 2.01.01-82 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ ɢ ɝɟɨɮɢɡɢɤɚ 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/9053801. 

5. ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-02-2003 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200095525. 

6. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22 ɢɸɥɹ 2008 ɝɨɞɚ N 123-ɎɁ "Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ" [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/902111644. 

7. ȽɈɋɌ 27772-88. ɉɪɨɤɚɬ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/gost-27772-88. 

8. ɋɌɈ ȺɋɑɆ 20-93 ɉɪɨɤɚɬ ɫɬɚɥɶɧɨɣ ɫɨɪɬɨɜɨɣ ɮɚɫɨɧɧɨɝɨ ɩɪɨɮɢɥɹ. 
Ⱦɜɭɬɚɜɪɵ ɝɨɪɹɱɟɤɚɬɚɧɵɟ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɝɪɚɧɹɦɢ ɩɨɥɨɤ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
(ɫ ɂɡɦɟɧɟɧɢɟɦ N 1) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200034160. 

9. ȽɈɋɌ 30245-2003. ɉɪɨɮɢɥɢ ɫɬɚɥɶɧɵɟ ɝɧɭɬɵɟ ɡɚɦɤɧɭɬɵɟ ɫɜɚɪɧɵɟ 
ɤɜɚɞɪɚɬɧɵɟ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ɍɟɯɧɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/gost-30245-2003. 

10. ȽɈɋɌ 8240-97 ɒɜɟɥɥɟɪɵ ɫɬɚɥɶɧɵɟ ɝɨɪɹɱɟɤɚɬɚɧɵɟ. ɋɨɪɬɚɦɟɧɬ (ɫ 
ɂɡɦɟɧɟɧɢɟɦ N 1) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200019824. 

11. ɋɉ 16.13330.2017 ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ II-23-81* [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200084089. 

12. ȽɈɋɌ 25100-2011. Ƚɪɭɧɬɵ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/gost-25100-2011. 

13. ɋɉ 22.13330.2016 Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.01-83* [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200084710. 



108 

 

14. ɗɮɮɟɤɬɢɜɧɵɟ ɮɭɧɞɚɦɟɧɬɵ ɥɟɝɤɢɯ ɡɞɚɧɢɣ ɧɚ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ / ȼ.Ƚ. 
ɋɢɦɚɝɢɧ – ɉɟɬɪɨɡɚɜɨɞɫɤ, 2002.  

15. ɋɉ 70.13330.2012 ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 3.03.01-87 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200097510. 

16. ɋɉ 53-101-98 ɂɡɝɨɬɨɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɬɚɥɶɧɵɯ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200003338. 

17. ɗɤɥɟɪ, ɇ.Ⱥ. ȼɵɛɨɪ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ / ɇ.Ⱥ. 
ɗɤɥɟɪ. – Ʉɪɚɫɧɨɹɪɫɤ: ɄȽɌɍ, 2004 – 36 ɫ. 

18. Ȼɚɣɤɨɜ ȼ.ɇ., ɋɢɝɚɥɨɜ ɗ. ȿ. ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ: Ɉɛɳɢɣ ɤɭɪɫ: 
ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. – 5-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇ.:ɋɬɪɨɣɢɡɞɚɬ, 1991. 

19. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ɉɛɳɢɣ ɤɭɪɫ: ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ/ ȿ.ɂ. 
Ȼɟɥɟɧɹ, ȼ.Ⱥ. Ȼɚɥɞɢɧ, Ƚ.ɋ. ȼɟɞɟɪɧɢɤɨɜ ɢ ɞɪ.; ɉɨɞ ɨɛɳɟɣ ɪɟɞɚɤɰɢɟɣ ȿ.ɂ.Ȼɟɥɟɧɹ.- 
6-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɂ ɞɨɩ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1986. – 560ɫ. 

20. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. ȼ 3-ɯ ɬ. Ɍ.1. ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɣ: 
ɍɱɟɛ. ɉɨɫɨɛɢɟ ɞɥɹ ɫɬɪɨɢɬ. ȼɭɡɨɜ/ ȼ.ȼ.Ƚɨɪɟɜ, Ȼ.ɘ.ɍɜɚɪɨɜ, ȼ.ȼ.Ɏɢɥɢɩɩɨɜ ɢ ɞɪ.; 
ɉɨɞ ɪɟɞ. ȼ.ȼ.Ƚɨɪɟɜɚ. – Ɇ.: ȼɵɫɲ. ɒɤ. 1997. – 527 ɫ.: ɢɥ  

21. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ/ ȼ.Ʉ. 
Ɏɚɣɛɢɲɟɧɤɨ. – Ɇ.:ɋɬɪɨɣɢɡɞɚɬ, 1984. – 336ɫ., ɢɥ. 

22. Ɋɚɫɱɟɬ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: ɋɩɪɚɜ. ɩɨɫɨɛɢɟ / ə.Ɇ. Ʌɢɯɬɚɪɧɢɤɨɜ, 
Ⱦ.ȼ. Ʌɚɞɵɠɫɤɢɣ, ȼ.Ɇ. Ʉɥɵɤɨɜ. – 2-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɂ ɞɨɩ. – Ʉɢɟɜ: Ȼɭɞɢɜɟɥɶɧɢɤ, 
1984. – 386ɫ. 

23. ɋɩɪɚɜɨɱɧɢɤ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ ɩɪɨɦɵɲɥɟɧɧɵɯ, ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. Ɋɚɫɱɟɬɧɨ – ɬɟɨɪɟɬɢɱɟɫɤɢɣ. ȼ 2-ɯ ɬ. Ɍ.1 /ɉɨɞ ɪɟɞ. 
Ⱥ.Ⱥ.ɍɦɚɧɫɤɨɝɨ. – 2-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇ: ɋɬɪɨɣɢɡɞɚɬ, 1972. –600ɫ. 

24. Ⱥɪɯɢɬɟɤɬɭɪɚ ɝɪɚɠɞɚɧɫɤɢɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ: Ƚɪɚɠɞɚɧɫɤɢɟ 
ɡɞɚɧɢɹ: ɍɱɟɛ. ɞɥɹ ɜɭɡɨɜ / Ⱥ.ȼ.Ɂɚɯɚɪɨɜ, Ɍ.Ƚ.Ɇɚɤɥɚɤɨɜɚ, Ⱥ.ɋ.ɂɥɶɹɲɟɜ ɢ ɞɪ.; ɉɨɞ 
ɨɛɳ. ɪɟɞ. Ⱥ.ȼ.Ɂɚɯɚɪɨɜɚ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1993. – 509 ɫ.: ɢɥ. 

25. Ƚɪɚɠɞɚɧɫɤɢɟ ɢ ɩɪɨɦɵɲɥɟɧɧɵɟ ɡɞɚɧɢɹ: ɍɱɟɛ. ɞɥɹ ɜɭɡɨɜ / ɋɤɨɪɨɜ Ȼ.Ɇ. – 
Ɇ.: ȼɵɫɲɚɹ ɲɤɨɥɚ, 1978. – 439 ɫ., ɢɥ. 

26. Ȼɟɪɥɢɧɨɜ Ɇ.ȼ., əɝɭɩɨɜ Ȼ.Ⱥ. ɉɪɢɦɟɪɵ ɪɚɫɱɟɬɚ ɨɫɧɨɜɚɧɢɣ ɢ 
ɮɭɧɞɚɦɟɧɬɨɜ: ɭɱɟɛ. Ⱦɥɹ ɬɟɯɧɢɤɭɦɨɜ. – Ɇ.: ɋɬɨɣɢɡɞɚɬ, 1986. – 173ɫ.: ɢɥ. 

27. ɉɨɫɨɛɢɟ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɨɫɧɨɜɚɧɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɤ ɋɇɢɉ 
2.01.01-83) /ɇɂɂɈɋɉ ɢɦ. Ƚɟɪɫɟɜɚɧɨɜɚ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1986. – 415ɫ. 
ɫ.:ɢɥ. 

28. ɋɧɟɠɤɨ Ⱥ. ɉ., Ȼɚɬɭɪɚ Ƚ.Ɇ. Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
Ʉɭɪɫɨɜɨɟ ɢ ɞɢɩɥɨɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: ɍɱɟɛ. ɩɨɫɨɛɢɟ. – Ʉ.: ȼɵɳɚ ɲɤ., 1991. –
200 ɫ.:ɢɥ. 

29. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ: Ɇɟɬɨɞ. ɭɤɚɡ. / 
ɋɨɫɬ. ɂ.ȼ. ɒɚɪɚɩɨɜɚ, ɉ.ȼ. Ɇɨɧɚɫɬɵɪɟɜ, - Ɍɚɦɛɨɜ: Ɍɚɦɛ. ɝɨɫ. ɬɟɯɧ. ɭɧ-ɬ, 1999. –
43 ɫ. 

30. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. / Ʉɚɧɸɤɚ 
ɇ.ɋ., ɒɟɜɱɭɤ Ȼ.ɇ. ɢ ɞɪ. – Ʉ.: Ȼɭɞɢɜɟɥɶɧɢɤ, 1969. - 445 ɫ. 



109 

 

31. ɋɇɢɉ 12-03-2001. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑ. 1. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ.-Ɇ.: 2001.-42 ɫ. 

32. ɋɇɢɉ 12-04-2002. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑ. 2. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. - Ɇ.: Ʉɧɢɝɚ ɫɟɪɜɢɫ, 2003. - 48 ɫ. 

33. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɷɥɟɦɟɧɬɧɵɟ ɫɦɟɬɧɵɟ ɧɨɪɦɵ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ 
ɪɚɛɨɬɵ (Ƚɗɋɇ-2001). 12 ɫɛɨɪɧɢɤɨɜ (№ 1, 6 - 12, 15 - 18). - Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 
2000. 

34. Ⱦɢɤɦɚɧ Ʌ. Ƚ. Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ: ɍɩɪɚɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɫ ɨɫɧɨɜɚɦɢ Ⱥɋɍ. - 
Ɇ.: ȼɵɫɲ. ɲɤ, 1988.-559ɫ. 

35. ɏɚɦɡɢɧ ɋ. Ʉ., Ʉɚɪɚɫɟɜ Ⱥ. Ʉ. Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ: 
Ʉɭɪɫɨɜɨɟ ɢ ɞɢɩɥɨɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ ɜɭɡɨɜ. - Ɇ.: ȼɵɫɲ. ɲɤ., 1989. - 216 ɫ. 

36. ɋɨɤɨɥɨɜ Ƚ.Ʉ. Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɍɱɟɛɧɢɤ. – Ɇ.: 
ɢɡɞɚɬɟɥɶɫɤɢɣ ɰɟɧɬɪ «Ⱥɤɚɞɟɦɢɹ»., 2008. – 526 ɫ. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



110 

 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ.  
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 
ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ 
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ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ – Ȼ. 
- ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ < 8 oC: tɧ = - 15oC. 
- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ: zɨɬ = 225 ɫɭɬɨɤ. 
ɉɚɪɚɦɟɬɪɵ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɠɢɥɵɯ ɡɞɚɧɢɣ ɢɡ ɭɫɥɨɜɢɹ ɤɨɦɮɨɪɬɧɨɫɬɢ ɞɥɹ 

ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɋɉ 23-101-2004 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ», ɬɚɛɥ. 1: 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɡɞɚɧɢɹ: tɜ = + 20oC; 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɇɚɬɟɪɢɚɥɵ ɫɥɨɟɜ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɇɨɦɟɪ 
ɫɥɨɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 
Ɍɨɥɳɢɧɚ ɫɥɨɹ, 

į, ɦ 
Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, Ȝ, 

ȼɬ/(ɦ ∙ ˚ɋ) 
1 ɋɷɧɞɜɢɱ ɩɚɧɟɥɶ «Ɍɟɪɨɦɥɷɧɞ» ? 0,048 

 

1) ȼɟɥɢɱɢɧɭ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɜ ɬɟɱɟɧɢɟ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɨɩɪɟɞɟɥɹɟɦ 
ɩɨ ɮɨɪɦɭɥɟ: 

 
ȽɋɈɉ = (tɜ – tɧ) ∙ zɨɬ,                                                                                     (Ⱥ1) 
 
ȽɋɈɉ = (20 – (15)) ∙ 225 = 7875 oC∙ɫɭɬ/ɝɨɞ. 
 
2) ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܴ଴̞˓ = a ∙ ȽɋɈɉ + b,                                                                                       (Ⱥ2) 
 ܴ଴̞˓

  = 0,0003 · 7875 + 1,2 = 3,56 ɦ2·ɨɋ/ȼɬ, 
 
ɝɞɟ a = 0,0003, b = 1,»  ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɢɧɢɦɚɟɦ ɩɨ 

ɞɚɧɧɵɦ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ». 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ܴ଴, ɦ2·°ɋ/ȼɬ, ɦɧɨɝɨɫɥɨɣɧɨɣ 

ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɨɞɧɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܴ௢ = ሺܴ˅ + ∑ ܴ𝑘 + ܴːሻ ∙ ݎ = ቀ ଵఈ˅ + ఋభ𝜆భ + ଵఈːቁ ∙  (Ⱥ.3)                                          ݎ
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ɝɞɟ ܴ˅ = 1/ߙ  ,˅ߙ˅ — ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ȼɬ/(ɦ2·°ɋ), 8,7=˅ߙ; ܴː = 1/ߙː,  ߙː — ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɭɫɥɨɜɢɣ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, ȼɬ/ (ɦ2·°ɋ), ߙː=23; ܴ𝑘 — ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2·°ɋ/ȼɬ, ɫ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɨɞɧɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɤɚɤ 
ɫɭɦɦɭ ɬɟɪɦɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɫɥɨɟɜ; ݎ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɪɭɠɧɵɯ 
ɨɝɪɚɠɞɟɧɢɣ, ɪɚɜɧɵɣ 0,75. 

4) ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɨɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ: 
ଵߜ  = ቆோ௥ − ቀ ଵఈ˅ + ଵఈːቁቇ ∗ 𝜆ଵ                                                                            (Ⱥ4) 

ଵߜ  = (ଷ,ହ଺଴,଻ହ − ቀ ଵ଼,଻ + ଵଶଷቁ) ∗ Ͳ,ͲͶͺ = Ͳ,ʹʹͲ ˏ.  
 
ɉɪɢɧɢɦɚɟɦ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɬɨɥɳɢɧɨɣ 250 ɦɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɮɚɤɬɢɱɟɫɤɨɟ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɫ ɭɱɟɬɨɦ ɩɪɢɧɹɬɨɣ ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ: 
 ܴ଴̠ = ቀ ଵ଼,଻ + ଴,ଶହ଴଴,଴ସ଼ + ଵଶଷቁ ∙ Ͳ,͹ͷ = ͵,͹͸ ˏଶ℃/В˕  

 
ɋɨɝɥɚɫɧɨ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ», ɩɪɢɜɟɞɟɧɧɵɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɬɞɟɥɶɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ (ɩɨɷɥɟɦɟɧɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ), ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɫɪɚɜɧɢɦ ܴ଴̞˓

 ɢ ܴ଴̠ . 
 
 ܴ଴̞˓

 < ܴ ଴̠ . 
 
 3,56 ɦ2·ɨɋ/ȼɬ  <  3,76 ɦ2·ɨɋ/ȼɬ. ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
 ɉɪɢɧɢɦɚɟɦ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ «Ɍɟɪɦɨɥɷɧɞ» ɬɨɥɳɢɧɨɣ 250 ɦɦ, 

ɲɢɪɢɧɨɣ 1190 ɦɦ. Ɇɚɫɫɚ ɩɚɧɟɥɢ 26,4 ɤɝ/ɦ2.  
 
Ʉɪɨɜɟɥɶɧɨɟ ɩɨɤɪɵɬɢɟ 
 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 50.13330.2012 

«Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ» ɢ ɋɉ 23-101-2004 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ 
ɡɚɳɢɬɵ». 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ – Ȼ. 
- ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ < 8 oC: tɧ = - 15oC. 
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- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ: zɨɬ = 225 ɫɭɬɨɤ. 
ɉɚɪɚɦɟɬɪɵ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɠɢɥɵɯ ɡɞɚɧɢɣ ɢɡ ɭɫɥɨɜɢɹ ɤɨɦɮɨɪɬɧɨɫɬɢ ɞɥɹ 

ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɋɉ 23-101-2004 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ», ɬɚɛɥ. 1: 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɡɞɚɧɢɹ: tɜ = + 20oC; 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: 

Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɇɚɬɟɪɢɚɥɵ ɫɥɨɟɜ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɇɨɦɟɪ 
ɫɥɨɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 
Ɍɨɥɳɢɧɚ 
ɫɥɨɹ, į, ɦ 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, 
Ȝ, ȼɬ/(ɦ ∙ ˚ɋ) 

1 ɋɬɚɥɶɧɨɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ, ρ=7900 ɤɝ/ɦ3 0,006 17,5 

2 
ɉɚɪɨɢɡɨɥɹɰɢɹ – ɦɟɦɛɪɚɧɚ ɌȿɏɇɈɇɂɄɈɅɖ, 

ρ=1900 ɤɝ/ɦ3 
0,00001 

ɜ ɪɚɫɱɟɬɚɯ ɧɟ 
ɭɱɚɫɬɜɭɟɬ 

3 
Ɇɢɧɟɪɚɥɨɜɚɬɧɵɟ ɩɥɢɬɵ ɌȿɏɇɈɇɂɄɈɅɖ,   

ρ=100 ɤɝ/ɦ3 
ɯ 0,048 

4 
Ɋɚɡɞɟɥɢɬɟɥɶɧɵɣ ɮɢɥɶɬɪɭɸɳɢɣ ɫɥɨɣ 

(ɝɟɨɬɟɤɫɬɢɥɶ), ρ=300 ɤɝ/ɦ3 
0,002 

ɜ ɪɚɫɱɟɬɚɯ ɧɟ 
ɭɱɚɫɬɜɭɟɬ 

5 ɉȼɏ-ɦɟɦɛɪɚɧɚ Renofol CV 0,0015 
ɜ ɪɚɫɱɟɬɚɯ ɧɟ 

ɭɱɚɫɬɜɭɟɬ 

 

1) ȼɟɥɢɱɢɧɭ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɜ ɬɟɱɟɧɢɟ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɨɩɪɟɞɟɥɹɟɦ 
ɩɨ ɮɨɪɦɭɥɟ (Ⱥ1): 

 
ȽɋɈɉ = (tɜ – tɧ) ∙ zɨɬ,  
 
ȽɋɈɉ = (20 – (15)) ∙ 225 = 7875 oC∙ɫɭɬ/ɝɨɞ. 
 
2) ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (Ⱥ2): 
 ܴ଴̞˓ = a ∙ ȽɋɈɉ + b,  
 ܴ଴̞˓

  = 0,0004 · 7875 + 1,6 = 4,75 ɦ2·ɨɋ/ȼɬ, 
 
ɝɞɟ a = 0,0004, b = 1,6  ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɢɧɢɦɚɟɦ ɩɨ 

ɞɚɧɧɵɦ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ». 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ܴ଴, ɦ2·°ɋ/ȼɬ, ɦɧɨɝɨɫɥɨɣɧɨɣ 

ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɨɞɧɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(Ⱥ3): 

 ܴ௢ = ሺܴ˅ + ∑ ܴ𝑘 + ܴːሻ = ቀ ଵఈ˅ + ఋభ𝜆భ + ఋమ𝜆మ + ଵఈːቁ                

 
ɝɞɟ ܴ˅ = 1/ߙ  ,˅ߙ˅ — ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ȼɬ/(ɦ2·°ɋ), 8,7=˅ߙ; 
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ܴː = 1/ߙː,  ߙː — ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɭɫɥɨɜɢɣ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, ȼɬ/ (ɦ2·°ɋ), ߙː=12; ܴ𝑘 — ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2·°ɋ/ȼɬ, ɫ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɨɞɧɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɤɚɤ 
ɫɭɦɦɭ ɬɟɪɦɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɫɥɨɟɜ; 

4) ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɨɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ (Ⱥ4): 
ଶߜ  = ቆோ௥ − ቀ ଵఈ˅ + ఋభ𝜆భ + ଵఈːቁቇ ∗ 𝜆ଵ  

ଶߜ  = (Ͷ,͹ͷ − ቀ ଵ଼,଻ + ଴,଴଴଺ଵ଻,ହ + ଵଵଶቁ) ∗ Ͳ,ͲͶͺ = Ͳ,ʹͳͺ ˏ.  
 
ɉɪɢɧɢɦɚɟɦ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɬɨɥɳɢɧɨɣ 250 ɦɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɮɚɤɬɢɱɟɫɤɨɟ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɫ ɭɱɟɬɨɦ ɩɪɢɧɹɬɨɣ ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ: 
 ܴ଴̠ = ଵ଼,଻ + ଴,ଶହ଴଴,଴ସ଼ + ଵଵଶ = ͷ,Ͷͳ ˏଶ℃/В˕  

 
ɋɨɝɥɚɫɧɨ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ», ɩɪɢɜɟɞɟɧɧɵɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɬɞɟɥɶɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ (ɩɨɷɥɟɦɟɧɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ), ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɫɪɚɜɧɢɦ ܴ଴̞˓

 ɢ ܴ଴̠ . 
 
 ܴ଴̞˓

 < ܴ ଴̠ . 
 
 4,75 ɦ2·ɨɋ/ȼɬ  <  5,41 ɦ2·ɨɋ/ȼɬ. ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 ɉɪɢɧɢɦɚɟɦ ɭɬɟɩɥɢɬɟɥɶ ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ ɌȿɏɇɈɇɂɄɈɅɖ 

ɬɨɥɳɢɧɨɣ 250 ɦɦ, ɩɥɨɬɧɨɫɬɶɸ 100 ɤɝ/ɦ3. 
 
ɋɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
 
Ɋɚɫɱɟɬɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɪɟɞɧɟɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 ɫɨɝɥɚɫɧɨ 
ɋɉ131.13330.2012 «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ», ɬɚɛɥ. 3.1: 

- ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ < 8 oC: tɧ = - 15oC. 

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ: zɨɬ = 225 ɫɭɬɨɤ. 
ɉɚɪɚɦɟɬɪɵ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɠɢɥɵɯ ɡɞɚɧɢɣ ɢɡ ɭɫɥɨɜɢɹ ɤɨɦɮɨɪɬɧɨɫɬɢ ɞɥɹ 

ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɋɉ 23-101-2004 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ», ɬɚɛɥ. 1: 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɡɞɚɧɢɹ: tɜ = + 20oC; 
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ȼɟɥɢɱɢɧɭ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɜ ɬɟɱɟɧɢɟ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ (Ⱥ1): 

 
ȽɋɈɉ = (tɜ – tɧ) ∙ zɨɬ,  
 
ȽɋɈɉ = (20 – (-15)) ∙ 225 = 7875 oC∙ɫɭɬ/ɝɨɞ. 
 
ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (Ⱥ2): 
 ܴ଴̞˓ = a ∙ ȽɋɈɉ + b,  
 ܴ଴̞˓= 0,00005 · 7875+ 0,2 = 0,594 ɦ2·ɨɋ/ȼɬ, 
 
ɝɞɟ a = 0,00005, b = 0,2 — ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɢɧɢɦɚɟɦ ɩɨ 

ɞɚɧɧɵɦ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ», ɬɚɛɥ.3. 
ȼɵɛɢɪɚɟɦ ɡɚɩɨɥɧɟɧɢɟ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ ɩɨ ɋɉ 23-101-2004 

«ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ», ɩɪɢɥɨɠ. Ʌ, – ɫɬɟɤɥɨ ɢ 
ɞɜɭɯɤɚɦɟɪɧɵɣ ɉɏȼ ɫɬɟɤɥɨɩɚɤɟɬ ɜ ɪɚɡɞɟɥɶɧɵɯ ɩɟɪɟɩɥɟɬɚɯ ɢɡ ɨɛɵɱɧɨɝɨ ɫɬɟɤɥɚ. 
(R = 0,65 ɦ2·°ɋ/ȼɬ).  

 ܴ଴̠  = 0,65 ɦ2·°ɋ/ȼɬ   >ܴ଴̞˓= 0,594 ɦ2·°ɋ/ȼɬ. ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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ɉɪɢɥɨɠɟɧɢɟ Ȼ 
 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱёɬ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ ɨɫɧɨɜɧɨɝɨ ɛɥɨɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɁɂɎ Чȼ 
Ɉɫɧɨɜɚɧɢɟ: ɉɪɨɟɤɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ: 38 559 278,79 ɪɭɛ. 
-- ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ: 30 044 324,77 ɪɭɛ. 
ɋɪɟɞɫɬɜɚ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ: 1 215 512,05 ɪɭɛ. 
-- ɨɩɥɚɬɚ ɬɪɭɞɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ: 656 933,73 ɪɭɛ. 
-- ɨɩɥɚɬɚ ɬɪɭɞɚ ɦɚɲɢɧɢɫɬɨɜ: 558 578,32 ɪɭɛ. 
Ɍɪɭɞɨɡɚɬɪɚɬɵ: 3 690,72 ɱɟɥ.-ɱ 
ɋɨɫɬɚɜɥɟɧ(ɚ) ɜ ɬɟɤɭɳɢɯ ɩɪɨɝɧɨɡɧɵɯ ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɤɜɚɪɬɚɥ 2018 ɝɨɞɚ 
 

№ 
ɩɩ 

Ɉɛɨɫɧɨ-
ɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. 

ɢɡɦ. 
Ʉɨɥ

. 

ɋɬɨɢɦɨɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ 
Ɂɚɬɪɚɬɚɬ
ɵ ɬɪɭɞɚ 
ɪɚɛɨɱɢɯ, 
ɱɟɥ-ɱ, ɧɟ 
ɡɚɧɹɬɵɯ 

ɨɛɫɥɭɠɢɜ
ɚɧɢɟɦ 
ɦɚɲɢɧ 

ȼɫɟ
ɝɨ ȼ ɬɨɦ ɱɢɫɥɟ 

ȼɫɟɝɨ 
ȼ ɬɨɦ ɱɢɫɥɟ 

Ɉɫɧ. 
ɡ/ɩ 

ɗɤ. 
ɦɚɲ. 

ɡ/ɩ 
ɦɟɯ. 

Ɇɚ
ɬ. 

Ɉɫɧ. 
ɡ/ɩ 

ɗɤ. 
ɦɚɲ. 

ɡ/ɩ 
ɦɟɯ. Ɇɚɬ. 

ɇɚ 
ɟɞɢɧ
ɢɰɭ 

ȼɫ
ɟɝɨ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Ɋɚɡɞɟɥ 1 "Ʉɚɪɤɚɫ" 

1 

ɎȿɊ 09-01-
005-04 

Ɇɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɥɨɧɧ ɫɨ ɫɜɹɡɹɦɢ 

ɬ 133 565 195 262 29 108 75 024 
25 
936 

34 
770 

3 
818 

14 
318 

19 
2 

506 

Ɏɋɋɐ 
07.2.07.13-

0051 

Ʉɨɧɫɬɪɭɤɰɢɢ ɫɜɹɡɟɣ, 
ɪɚɫɩɨɪɨɤ ɢ ɪɚɦɨɤ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɬ 118 
19 
575 

      
19 
575 

2 304 
163 

      
2 304 
163 
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Ɏɋɋɐ 
07.2.07.13-

0042 

Ʉɨɧɫɬɪɭɤɰɢɢ ɤɨɥɨɧɧ ɢ 
ɚɧɤɟɪɧɵɯ ɩɥɚɧɨɤ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɬ 15 
15 
167 

      
15 
167 

228 
873 

      
228 
873 

    

2 

ɎȿɊ 09-03-
012-02 

Ɇɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɧɚ 
ɜɵɫɨɬɟ ɞɨ 25 ɦ ɩɪɨɥɟɬɨɦ ɞɨ 
24 ɦ ɢ ɦɚɫɫɨɣ ɞɨ 5 ɬ. 

ɬ 21 624 155 382 44 87 13 111 
3 

263 
8 013 921 1 836 17 364 

Ɏɋɋɐ 
07.2.07.13-

0101 

Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɩɢɥɶɧɵɯ 
ɮɟɪɦ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɬ 21 
15 
828 

      
15 
828 

332 
396 

      
332 
396 

    

3 
ɌȿɊ 09-03-
006-0003 

Ɇɨɧɬɚɠ ɩɨɞɜɟɫɧɵɯ ɩɭɬɟɣ ɧɚ 
ɜɵɫɨɬɟ ɞɨ 25 ɦ 

ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɩɨ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɨɩɨɪɚɦ 45Ɇ 

100 
ɦ 

1 
21 
510 

3 
146 

17 
872 

3 
063 

492 18 068 
2 

643 
15 
012 

2 
573 

413 343 288 

Ɏɋɋɐ 
07.2.03.06-

0092 

ɉɭɬɢ ɩɨɞɜɟɫɧɵɯ ɤɪɚɧɨɜ ɢɡ 
ɩɪɨɤɚɬɧɨɝɨ ɞɜɭɬɚɜɪɚ ɬɢɩɚ "Ɇ" ɬ 12 

9 
328 

      
9 

328 
107 
828 

      
107 
828 

    

4 

ɎȿɊ 09-03-
005-01 

Ɇɨɧɬɚɠ ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ 
ɩɨ ɦɟɬɚɥɥɢɱɟɫɤɢɦ 
ɩɨɞɤɪɚɧɨɜɵɦ ɛɚɥɤɚɦ ɞɥɹ 
ɪɟɥɶɫɨɜ ɬɢɩɚ Ɋ 

100 
ɦ 

1 
8 

235 
2 

757 
5 139 609 339 8 894 

2 
978 

5 550 657 366 307 332 

Ɏɋɋɐ 
07.2.07.13-

0011 
Ȼɚɥɤɢ ɩɨɞ ɭɫɬɚɧɨɜɤɭ 
ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ 

ɬ 10 
9 

267 
      

9 
267 

96 745       
96 
745 

    

Ɏɋɋɐ 
07.2.03.06-

0021 Ⱦɟɬɚɥɢ ɤɪɟɩɥɟɧɢɹ ɪɟɥɶɫɨɜ 
ɬ 1 

11 
259 

      
11 
259 

9 897       9 897     

5 

ɌȿɊ 09-03-
013-0001 

Ɇɨɧɬɚɠ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ 
ɜ ɜɢɞɟ ɮɟɪɦ ɜ ɩɪɨɥёɬɚɯ ɞɨ 24 
ɦ ɩɪɢ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 25 ɦ 

ɬ 4 963 490 308 35 164 3 456 
1 

761 
1 105 

34 
142 

590 56 201 

Ɏɋɋɐ 
07.2.07.13-

0051 

Ʉɨɧɫɬɪɭɤɰɢɢ ɫɜɹɡɟɣ, 
ɪɚɫɩɨɪɨɤ ɢ ɪɚɦɨɤ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɬ 4 

19 
575 

      
19 
575 

70 274       
70 
274 
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6 

ɌȿɊ 09-03-
015-0001 

Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɩɪɢ ɲɚɝɟ 
ɮɟɪɦ ɞɨ 12 ɦ ɩɪɢ ɜɵɫɨɬɟ 

ɡɞɚɧɢɹ ɞɨ 25 ɦ 
ɬ 17 504 138 280 25 85 8 719 

2 
387 

4 852 426 1 479 16   

Ɏɋɋɐ 
07.2.07.13-

0046 

Ʉɨɧɫɬɪɭɤɰɢɢ ɩɪɨɝɨɧɨɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɬ 17 
13 
234 

      
13 
234 

228 
951 

      
228 
951 

    

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 "Ʉɚɪɤɚɫ" ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ: 

ɎɈɌ: 
81 

505,43             

Ɇɚɬɟɪɢɚɥɵ 
3 398 
128,24             

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: 
69 

302,52             

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (65%): 
52 

978,53             

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (106%): 86 
395,75             

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 
3 688 
310,47             

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 "Ʉɚɪɤɚɫ" ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɚ (8,06): 

ɎɈɌ: 
656 

933,73             

Ɇɚɬɟɪɢɚɥɵ 
######
####             

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: 
558 

578,32             

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (65%): 
427 

006,92             

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (106%): 696 
349,75             

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 ######
####             

Ɋɚɡɞɟɥ 2 "Ⱦɨɫɬɚɜɤɚ" 
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Ɏɋɋɐ 

3.10.12.01-
0001 

ɉɟɪɟɜɨɡɤɚ ɫɬɪɨɢɬɟɨɬɧɵɯ 
ɝɪɭɡɨɜ ɛɨɪɬɨɜɵɦ 

ɚɜɬɨɦɨɛɢɥɟɦ 
ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ ɞɨ 15 ɬ 

(500 ɤɦ)  

ɬ 252 156 

  

  

  

  39273     

  

      

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 "Ⱦɨɫɬɚɜɤɚ" ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ: 
ɎɈɌ: 0,00             

Ɇɚɬɟɪɢɚɥɵ 0,00             

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: 0,00             

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (65%): 0,00             
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (106%): 0,00             

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 
39 

273,25             

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 "Ⱦɨɫɬɚɜɤɚ" ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɚ (8,06): 
ɎɈɌ: 0,00             

Ɇɚɬɟɪɢɚɥɵ 0,00             

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: 0,00             

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (65%): 0,00             
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (106%): 0,00             

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 316 
542,36             

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ: 
ɎɈɌ: 81 505,43 

Ɇɚɬɟɪɢɚɥɵ 3 398 128,24 

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: 69 302,52 

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ:  52 978,53 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ: 86 395,75 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ: 3 727 583,72 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɚ (8,06)): 
ɎɈɌ: 656 933,73 
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Ɇɚɬɟɪɢɚɥɵ 27 388 913,65 

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: 558 578,32 

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ:  427 006,92 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ: 696 349,75 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ: 30 044 324,77 

     Ɂɚɬɪɚɬɵ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ (1,8%): 540 797,85 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ: 30 585 122,62 

     Ɂɚɬɪɚɬɵ ɧɚ ɡɢɦɧɟɟ ɭɞɨɪɨɠɚɧɢɟ (3%): 917 553,68 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɡɢɦɧɟɟ ɭɞɨɪɨɠɚɧɢɟ: 31 502 676,30 

     Ɂɚɬɪɚɬɵ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ (2%): 630 053,53 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ: 32 132 729,82 

     ɇȾɋ (20%): 6 426 545,96 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɇȾɋ: 38 559 275,79 

Ɂɚɬɪɚɬɵ ɬɪɭɞɚ ɩɨ ɫɦɟɬɟ 3 690,72 
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ХПП Унифлекс
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ПВХ-мембрана Renofol CV
Разделительный фильтрующий слой
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Сэндвич-панель стеновая "Термолэнд" 250 мм
Утеплитель "Пеноплэкс" напыляемый 160 мм
Сэндвич-панель стеновая "Термолэнд" 250 мм

1. За отметку 0,000 принята поверхность чистого пола.
2. Работы по устройству кровли выполнять в соответствии с СП 17.13330.2011 "Кровли".
3. Читать совместно с листом 2 и ПЗ БР 08.03.01.01.
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Изм. Кол. уч. Лист № док. Подп. Дата
Разработал Белов Ю.В. Главный корпус ЗИФ ЧВ

(золотоизвлекательной фабрики чанового
выщелачивания) в г. Кызыл

Стадия Лист Листов
Консультант Казакова Е.В.

Р 2 7
Руководитель Петухова И.Я.

Фасад 1-14, план кровли, узел 1, узел 2,
узел 3 СКиУСН.контроль Петухова И.Я.

Зав.кафедрой Деордиев С.В.
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Разрез 2-2

ПВХ-мембрана Renofol CV
Разделительный фильтрующий слой
Плиты минераловатные ТЕХНОНИКОЛЬ - 250 мм
Пароизоляционная мембрана
Металлический профнастил - 6 мм 
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1. За отметку 0,000 принята поверхность чистого пола.
2. Стены выполнены из сэндвич-панелей "Термолэнд" толщиной 250 мм.
3. Двери в санузлах устанавливаются с порогом 20 мм.
4. Ведомость заполнения оконных и дверных проёмов см. ПЗ БР 08.03.01.01.
5. В каждом производственном корпусе предусмотрены подсобные помещения: вентиляционные

камеры, трансформаторные.
6. Вокруг здания предусмотреть отмостку шириной 1000 мм, с уклоном от здания не менее 2% по

уплотнённому щебеночному основанию.
7. Лист 2 читать совместно с пояснительной запиской и л. 1.
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Ведомость элементов

Марка
Сечение Опорные усилия Наимено-

вание
стали

Примеча-

ние
Эскиз Поз. Состав A, т N, т М, тм

К1 C345

К2
1

2

К3
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К5

80Ш1

  L 80х6
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C345

1 40Б2
2
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2

1 1
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2

1 1
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C345СВ3 Гн.   160х6

C345

C345

C345 П 20П

СВ4 Сечение сложное

СГ1   2 L 125х8 C345

ФС1 Сечение сложное

ФС2 Сечение сложное

РС1   2 L 100х7 C345

РС2 3
2

1 1

2

3

16П

  L 50х5

12П

C345

БК1 C345
1

2 -440х6

-320х101
2

1. Указания по сварке конструкций:
-   стыковые, поясные и угловые швы - заводские. Выполнять механизированной сваркой в среде

углекислого газа или в его смеси с аргоном.
-    для ручной сварки конструкций марки стали С345 применять электроды типа Э50А. Размеры

расчётных швов принимать в зависимости от усилий, указанных на схемах и в ведомостях
элементов конструкций, кроме оговоренных в узлах, а так же в зависимости от толщин
свариваемых элементов.

2. Монтаж элементов производить на болтах М20 по ГОСТ 7798-70* "Болты с шестигранной головкой
класса точности В", класс точности В, класс прочности 5,8. Гайки по ГОСТ 5915-70* "Гайки
шестигранные класса точности В", класс точности В, класс прочности 5. Шайбы по ГОСТ 11371-78*
"Шайбы. Технические условия".

3. Все заводские соединения - сварные. Монтажные - сварные и болтовые.
4. Конструкции покрытия и перекрытия внутренних помещений и помещений пристроек, пути

подвесного транспортного оборудования незамаркированны.
5. Работать совместно с листом 4.
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Схема расположения элементов покрытия по нижним поясам ферм
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Схема расположения элементов покрытия по верхним поясам ферм

П

СГ
1 СГ1

СГ
1

СГ
1

СГ1

СГ
1

СГ
1 СГ1

СГ
1

СГ
1

СГ1

СГ
1

СГ
1

СГ1

СГ
1

СГ
1

СГ1

СГ
1

СГ
1

СГ1

СГ
1

СГ
1

СГ
1

СГ
1

СГ1

СГ
1

СГ
1

СГ1

СГ
1

СГ
1

СГ1

СГ
1

СГ
1

СГ1

СГ
1

СГ
1

СГ1

СГ
1

СГ
1

СГ1

СГ
1

СГ
1

СГ1

СГ
1

СГ
1

СГ1

СГ
1П

П

П

П

П

П

П П

П

П

П

П

П

П

П

П

П

П

П

П

П

П

П

П

П

П

П

П
6000 6000 6000 6000 6000 6000 6000 6000

24000 24000

Спецификация стали

М
ар

ка
 э

ле
ме

нт
а

N 
де

т
ал

и

Кол-во

т н
Сечение Длина, мм

Масса, кг

Одной
детали Всех Эл-та

Сталь Примечание

1 1 1 2L 140х90х10 11710 204,5 409 С345

2 1 1 2L 90х56х6 11710 78,5 157 С345

3 1 1 2L 90х56х8 3270 28,7 58 С345

4 2 2L 50х5 1420 3,9 8 С345

5 2 2L 50х5 1944 5,3 12 С345

6 2 2L 50х5 3260 8,9 18 С345

7 2 2L 70х6 3205 22,1 44 С345

8 2 2L 50х5 3245 8,9 18 С345

9 2 2L 50х5 1650 4,5 9 С345

10 2 -350х8 440 9,7 20

11 2 -215х10 860 14,5 29

12 1 -485х8 415 12,6 25

13 2 -235х8 230 3,4 7

14 2 -240х8 495 7,5 15

15 2 -215х8 195 2,6 6

16 2 -250х10 465 9,1 19

1

17 -485х8 415 12,6 25

18 -150х8 270 2,5 5

19 2 -180х10 390 5,5 22

1 1

1 1

2

20 2 -200х8 300 3,8 8

21 2 -180х10 390 5,5 22

22 4 -80х8 100 0,5 2

23 16 -80х8 140 0,7 11

24 7 -60х8 100 0,4 5

25 5 -60х8 90 0,3 3

26 2 L100х8 80 1,0 4 С345
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971

10

ФС2

С345

С345

С345

С345

С345

С345

С345

С345

С345

С345

С345

С345

С345

С345

С345

С345

N9-10 = -317,52 кН N9-10 = -317,52 кН

3
0

14
5

3
10

20415

110 110

7
0

60 60

100 100

2
1

2L 140x90x10

50х5

5-60

12
-

3
0

0

5-60

300 135 135 300

870

170 170

6
5

6
5

7-300 7-300

7-300 7-300

7-80

7-80

7-80

7-240

7-240

7-80

7-240

7-240

Отверстия под болты М20
для крепления прогонов
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N2-3 = 295,95 кН N2-3 = 295,95 кН
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Ведомость отправочных элементов Ведомость заводских сварных швов
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ле
ме

нт
а

Кол-во, шт.

Масса, кг

Одного
элемента Всех

Длина швов, м

При сечении швов Приведенные

На
элемент На все5 6

ФС2 10 971 9710 ФС2 2,2 2,2 11,8 118,0

Общая масса 9710 Общая длина 118,0

7 9 12

2,0 3,6 1,8

1. Сварные швы ферм катетом 4 и 7 мм.
2. После выполнения сварочных работ выполнять антикоррозионную защиту сварных швов двумя

слоями эмали ПФ-115 по ГОСТ 6465-76 по грунту ГФ-021 по ГОСТ 25129-82.
3. Все отверстия ∅23 мм, кроме оговорённых.
4. Работать совместно с листом 3.

Укрупнительные узлы
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Материалы

Бетон В30 F200 W8

Бетон В10 (подготовка)

Бетон В30 (подливка на мелком
заполнителе)

15,91

1,82

0,54

м³

м³

м³

Закладные детали

Двутавр 20Ш1 СТО АСЧМ 20-93

Детали

L=930 1 28,50

Поз. Обозначение Наименование Кол. Масса
ед., кг

Приме-
чание

Спецификация монолитной конструкции Фм1

∅

∅ -А400 L = 2100

-А400 L=3500

ГОСТ 24379.1-2012 Болт 1.1М42х2120 09Г2С-4 8 26,16

СТО АСЧМ 20-93

ГОСТ 34028-2016

Ш1

Б1

ГОСТ 34028-2016

ГОСТ 34028-2016

ГОСТ 34028-2016

ГОСТ 34028-2016

ГОСТ 34028-2016

8∅ -А240 L=1200

8∅ -А240 L=1700

1

2

3

4

5

6

 8∅ -А240 L = 2900

18∅ -А400 L = 4700

1,87

1,15

9,39

5,52

0,47

0,67

26

36

17

23

24

54

ГОСТ 26633-2012

1. Относительной отметки 0,000 соответствует абсолютная отметка 920,00. Грунт

2. Под фундаментом просадочный грунт ИГЭ-1 и ИГЭ-3 полностью удаляется до скального
грунта ИГЭ-3 и выполняется подушка из ПГС, подушка выполняется слоями 200-300 мм с
коэффициентом уплотнения 0,95.

3. Обратная засыпка выполняется местным непучинистым грунтом с послойным уплотнением
слоями толщиной не более 200мм и коэффициентом уплотнения 0,95.

4. Обьем ПГС составляет 14538 куб.м. Общая площадь поверхностей железобетонных
конструкций под гидроизоляцию 754 кв.м.

5. Защитный слой бетона для всех конструкций 50 мм
6. Установку фундаментных болтов производить с помощью кондукторов на сварке из

любого имеющегося арматурного проката, с условием обеспечения жесткости и
неподвижности анкерных болтов. Кондуктора закрепить на сварке к каркасу
фундамента.

7. Сварку производить электродами Э42А по ГОСТ 9467-75.

основания - известняк прочный средневыветрелый.

7
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Монтажная подливка
Бетон В30

Подготовка 
Бетон В10

1

шаг 370

2

шаг 300

3

шаг 200
4

шаг 200

а а

1-1 (опалубка)

1-1 (армирование)

1
26 шт

5
шаг 300

5
шаг 300

5
шаг 300

5
шаг 300

6
шаг 360

50 370 360х6=2160 370 50
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3
4
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5
0

18
0
0

а-а

-1,000

-3,000

-1,000

-3,000

Ведомость расхода стали, кг

Марка элемента

Фундамент столбчатый 

Изделия арматурные

Арматура класса

ГОСТ 34028-2016

∅12

48,62

∅18

159,63

∅25

-

Итого

335,21

А400

∅16Итого

88,86

ГОСТ 34028-2016

А240

∅6

-

∅8

88,86

∅12

монолитный Фм1 126,96

Всего

424,67-

Инженерно-геологический разрез

-0,200

Ур.3

-0,700

-3,500

-3,000

отм. под. фунд.

Условные обозначенияУсловные обозначения

Почвенно-растительный грунт

Супесь твёрдая

Известняк прочный

-1,000
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Начало монтажа
металлических конструкций

Условные обозначения
Ось движения и стоянки крана при монтаже колонн,
связей между колоннами, подкрановых балок, балок

перекрытий, стропильных ферм, связей по поясам
стропильных ферм, прогонов покрытия

Ст. 1

11

Конец монтажа металлических
конструкций

Ст. 1

Ст. 2

Ст. 4

6
0
0
0

К1

К4

К6

К8

К10

К3

К5

К2

К7

К9

К11

БК6

БК7

БК8

БК9

Б1

Б2

Ст. 3

БП7

ФС11

ФС12

СГ18СГ48 СГ47 СГ46

СН29СН30

БП13

П19П114П121

СВ13СВ14

Стоянка крана при монтаже колонн, связей между
колоннами, подкрановых балок, балок перекрытий,
стропильных ферм, связей по поясам стропильных

ферм, прогонов покрытия

Порядок монтажа конструкций

График производства работ

109876541 2 3

   рабочие дни Число
рабочих
в смену

Состав
звена

Наименование
   работ

Объем
работ

ед.
изм.

 коли-
чество

Затраты
 труда
 чел/см

Требуемые
 машины

Наиме-
нование

Кол-во
машин

Число
смен

Продолж
работы,
   дн

0

2

4

12

16

18

число
рабочих

20

22

Выгрузка колонн, балок, связей массой до 1 т 539шт

Продолжительность, дни
1 2 3 4 5 6 7 8 9 10

1

6

Выгрузка колонн, балок, связей массой до 2 т

Выгрузка колонн, балок, связей массой до 3 т

Выгрузка колонн, балок, связей массой до 4 т

Выгрузка полуферм массой до 6т

шт

Сортировка конструкций

Установка средств подмащивания

Укрупнительная сборка ферм

Укрупнительная сборка связей (по элементам)

Монтаж стальных колонн

Монтаж связей в виде ферм укрупнённым блоком

Монтаж связей в виде отдельных элементов

Монтаж подкрановых балок

Монтаж балок перекрытий

Монтаж стропильных ферм

Монтаж прогонов покрытия

Сварка соединений строительных конструкций

Прочие работы

18

Антикоррозионная обработка сварных соединений

20

8

36

251,8

1

18

126

54

76

76

39

100

18

137

56,3

53,2

48,51

1,96

2,70

1,26

8,10

30,85

0,05

10,56

11,78

41,04

87,95

5,72

13,29

9,95

9,51

9,73

95,60

4,26

КС-2561К

1КС-2561К

1КС-2561К

1КС-2561К

1КС-2561К

1КС-2561К

1КС-2561К

1КС-2561К

1КС-2561К

1КМК 5090

шт

шт

шт

шт

шт

шт

шт

шт

шт

шт

шт

шт

шт

шт
10 м
шва
10

стыков
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2

2

2

2

2

2

2

2

2

2

2

2

2

2
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2

2

6,0
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0,5

1,5
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0,5
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7,0

15,0

1,0
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3
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4

1

6

6

6
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маш-т 6р-1;
такел. 3р-2, 2р-1

маш-т 6р-1;
такел. 3р-1, 2р-1

маш-т 6р-1;
такел. 3р-1, 2р-1

маш-т 6р-1;
такел. 3р-1, 2р-1

маш-т 6р-1;
такел. 3р-1, 2р-1

маш-т 6р-1;
монт. 4р-3, 3р-2

маш-т 6р-1;
монт. 4р-1, 3р-1

маш-т 6р-1;
монт. 6р-1, 5р-1, 4р-2,

3р-1

сварщик 6р-2,
5р-2

монтажник 4р-1

маш-т 6р-1;
монт. 6р-1, 5р-1, 4р-2,

3р-1

маш-т 6р-1;
монт. 6р-2, 5р-2, 4р-1

маш-т 6р-1;
монт. 6р-2, 5р-2, 4р-1

маш-т 6р-1;
монт. 6р-2, 5р-2, 4р-1

маш-т 6р-1;
монт. 6р-2, 5р-2, 4р-1

маш-т 6р-1;
монт. 6р-2, 5р-2, 4р-1

маш-т 6р-1;
монт. 6р-2, 5р-2, 4р-1

маш-т 6р-1;
монт. 6р-2, 5р-2, 4р-1
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3 7 11

0,000

Схема монтажа стропильной фермы.
Разрез 1-1

КМК-5090

700012110

2400024000

Строп 2СТ10-4

+18,330

+20,550

+24,756

+27,016

Канат для расстроповки

А

вид АШвеллер

Схема складирования прогонов

h 
не

 б
ол

ее
 15

00

подкладка 150х150
подкладка 150х150

3000-4000

Схема складирования колонн

Двутавр Вид А

h 
не

 б
ол

ее
 3

00
0

подкладка 150х150

подкладка 100х150

подкладка 150х150

А

Схема строповки подкрановой части колонны

Ф 76х4
Полутрубки

16
3
8
0

125
0

Строп 2СТ10-4

Оттяжки из пенькового каната

Строп 2СТ10-4

Схема строповки подкрановых рельс

Схема складирования стропильных ферм

2
2
5
0

Пирамида
подкладка 150х150

№
n/n

1

2

3

4

5

6

Объём работ

Трудоёмкость

Выработка одного рабочего в смену

Продолжительность

Максимальное количество работающих в смену

Количество смен

т

смены

Наименование Ед.
изм.

Кол-во

Технико-экономические показатели

чел-см

т/чел-см

дней

чел 18

48

0,78

321,84

251,8

2

1. Колонны и вертикальные связи между ними.
2. Подкрановые балки мостовых кранов и балки перекрытий.
3. Стропильные фермы.
4. Пути подвесного транспорта.
5. Связи по нижним поясам стропильных ферм.
6. Связи по верхним поясам стропильных ферм.
7. Прогоны покрытия.
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Объектный строительный генеральный план на возведение надземной части здания

КМК 5090

Р-
р.

 б
ет

.

1

10

Наименование№
n/n

Объем
Ед.
изм. Кол-во

Размеры
в плане

Тип, марка или
краткое описание

1

2

3

4

5

8

7

6

шт.

шт.

шт.

шт.

шт.

шт.

шт.

шт.

1

3

1

2

1

1

1

1

9x3

6,7x3

7,5x3,1

6x2,7

10,8x6,3

Экспликация зданий и сооружений

12х2,5

9x3

10

9 шт.

шт.

шт.

1

1

1

5х4

65,5х68,0 строящиеся здание

Пункт мойки колёс12

Гардеробная с помещением для обогрева

Умывальня

Душевая

Туалет

9x3

Сушильня

Столовая

Мед. пункт

9x3Прорабская

Закрытый склад

Главный корпус ЗИФ ЧВ

ГОСС 11-3

1129-023

ГОСС С-20

ГОСС Д-6

494-4-14

5055-1

2x3шт. 2КПП11 5555-9

№
n/n

1

2

3

4

5

6

7

8

9

Площадь территории строительной площадки

Площадь под постоянными сооружениями

Площадь под временными сооружениями

Площадь открытых складов

Площадь закрытых складов

Протяженность временных автодорог

Протяженность временных электросетей

Протяженность временных водопроводных сетей

Протяженность ограждения строительной площадки

м²

пог.м.

пог.м.

пог.м.

пог.м.

Наименование Ед.
изм.

Кол-во

Технико-экономические показатели по стройгенплану

м²

м²

м²

м² 20

650

327

3545,44

32747,0

583,56

862,34

620,54

809,60

Временное ограждение строительной площадки
без козырька

Трансформаторная подстанция

Водопровод проектируемый невидимый
общего назначения

Пожарный гидрант

Мусороприёмный бункер

ТП

В0

К0 Канализация проектируемая невидимая
общего назначения

ПГ

Знак ограничения скорости движения
транспорта

Въездной стенд с транспортной схемой

Знак, предупреждающий о работе крана,
с поясняющей надписью

Прожектор на опоре

5

Воздушная линия электропередач

Стоянки стреловых самоходных кранов

Линия границы опасной зоны при падении
предмета со здания
Линия границы зоны действия крана

Линия границы опасной зоны при работе крана

Линия ограничения зоны действия крана

Линия предупреждения об ограничении
зоны действия крана

! !

Въезд на строительную площадку и
выезд

Контур возводимого здания

Кабель проектируемыйW1

Теплопровод проектируемый невидимый
общего назначения

Т0

Ворота и калитка

Временная пешеходная дорожка

Временная дорога

Место для первичных средств
пожаротушения

Стреловой пневмоколёсный кран

Контур заземления

Место приёма раствора и бетона

Место хранения грузозахватных приспособлений
и тары

Р-р бет.

С.Г.З.П.

Стенд со схемами строповки и таблицей
масс грузов

Стенд с противопожарным инвентарём

Навес над входом в здание

Условные обозначения

Временное ограждение строительной площадки
с козырьком

Формат А1

БР 08.03.01.01 - 2019 ОС
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Инженерно-строительный институт

Изм. Кол. уч. Лист № док. Подп. Дата
Разработал Белов Ю.В. Главный корпус ЗИФ ЧВ

(золотоизвлекательной фабрики чанового
выщелачивания) в г. Кызыл

Стадия Лист Листов
Консультант Данилович Е.В.

Р 7 7
Руководитель Петухова И.Я.

Объектный строительный генеральный план на
возведение надземной части здания, ТЭП, экспликация

зданий
СКиУСН.контроль Петухова И.Я.

Зав.кафедрой Деордиев С.В.
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