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          ɩɨɥɧɵɣ…………………………………………..………..16,4 ɤɦ3; 
          ɩɨɥɟɡɧɵɣ…………………………………………………7,74 ɤɦ3; 
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ȼȼȿȾȿɇɂȿ 
 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɭɫɥɨɜɢɹɯ, 
ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɵɯ ɤ ɪɟɚɥɶɧɵɦ. Ɉɫɧɨɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɪɟɚɥɶɧɵɯ 
ɭɫɥɨɜɢɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɟɬɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɞɜɭɯ 
ɛɨɥɶɲɢɯ ɫɢɫɬɟɦɚɯ: ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɢ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɵɣ ɤɨɦɩɥɟɤɫ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɨɩɪɟɞɟɥёɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɞɥɹ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

ɋɨɜɪɟɦɟɧɧɵɣ ɩɪɨɦɵɲɥɟɧɧɵɣ ɤɨɦɩɥɟɤɫ ɪɟɫɩɭɛɥɢɤɢ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ 
ɞɨɛɵɱɭ ɢ ɨɛɨɝɚɳɟɧɢɟ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ: ɭɝɨɥɶ, ɨɥɨɜɹɧɧɵɟ ɢ ɭɪɚɧɨɜɵɟ ɪɭɞɵ. 
Ɇɟɫɬɨɪɨɠɞɟɧɢɹ ɭɝɥɹ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɰɟɧɬɪɟ, ɧɚ ɸɝɟ ɢ ɧɚ ɜɨɫɬɨɤɟ əɤɭɬɢɢ. 
Ɉɥɨɜɹɧɧɵɟ ɪɭɞɵ ɞɨɛɵɜɚɸɬɫɹ ɜ ɪɚɣɨɧɟ ȼɟɪɯɨɹɧɫɤɚ. ɇɚ ɛɚɡɟ ɛɭɪɨɝɨ ɢ ɤɚɦɟɧɧɨɝɨ 
ɭɝɥɹ ɢ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ ɮɨɪɦɢɪɭɟɬɫɹ ɫɨɜɪɟɦɟɧɧɵɣ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ 
ɤɨɦɩɥɟɤɫ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ Ɋɟɫɩɭɛɥɢɤɚ əɤɭɬɢɹ ɢɦɟɟɬ ɯɨɪɨɲɨ ɪɚɡɜɢɬɭɸ 
ɚɥɦɚɡɨɞɨɛɵɜɚɸɳɭɸ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ. Ⱥɥɦɚɡɵ   ɞɨɛɵɜɚɸɬ 
ɧɚ ɜɨɫɬɨɤɟ ɪɟɫɩɭɛɥɢɤɢ, ɜ ɪɚɣɨɧɟ ɝ. Ɇɢɪɧɵɣ.  

ɋɨɝɥɚɫɧɨ ɩɪɨɝɧɨɡɭ ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɧɚ ɩɟɪɢɨɞ ɞɨ 2032ɝɨɞɚ, ɨɫɧɨɜɧɵɦɢ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɜ 
ɫɮɟɪɟ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ɋɟɫɩɭɛɥɢɤɢ əɤɭɬɢɹ ɹɜɥɹɸɬɫɹ: ɭɫɬɨɣɱɢɜɵɣ 
ɪɨɫɬ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ ɞɨɛɵɜɚɸɳɟɦ ɫɟɤɬɨɪɟ, ɧɚɢɛɨɥɶɲɭɸ ɞɨɥɸ ɜ ɤɨɬɨɪɨɦ ɡɚɧɢɦɚɸɬ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ,  ɥɟɫɧɚɹ ɢ ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɚɹ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɞɨɛɵɱɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɭɝɥɹ ɢ ɧɟɮɬɢ. Ɉɫɧɨɜɧɵɦɢ 
ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɞɟɹɬɟɥɶɧɨɫɬɢ  ɹɜɥɹɸɬɫɹ: 

- ɞɨɛɵɱɚ ɚɥɦɚɡɨɜ, əɤɭɬɢɹ ɹɜɥɹɟɬɫɹ ɥɢɞɟɪɨɦ ɩɨ ɨɛɴɟɦɚɦ ɞɨɛɵɱɢ,  ɧɚ ɞɨɥɸ 
ɦɟɫɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɯɨɞɢɬɫɹ 82% ɜɫɟɯ ɞɨɛɵɜɚɟɦɵɯ ɚɥɦɚɡɨɜ. 

 - ɫɨɡɞɚɧɢɟɦ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɥɟɫɨɩɢɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɩɟɪɟɪɚɛɨɬɤɚ 
ɧɢɡɤɨɫɨɪɬɧɨɣ ɞɪɟɜɟɫɢɧɵ; ɩɨɜɵɲɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɥɟɫɨɩɢɥɟɧɢɹ ɜ 
ɛɢɨɷɧɟɪɝɟɬɢɤɟ, ɪɚɡɜɢɬɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɨɩɥɢɜɧɵɯ ɝɪɚɧɭɥ ɢ ɛɪɢɤɟɬɨɜ; 

- ɨɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɨɫɬɚɧɭɬɫɹ ɧɚ ɨɩɬɢɦɚɥɶɧɨɦ 
ɭɪɨɜɧɟ, ɩɨɡɜɨɥɹɸɳɢɦ ɨɛɟɫɩɟɱɢɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɪɟɝɢɨɧɚ ɢ ɪɟɚɥɢɡɨɜɚɬɶ 
ɩɪɨɞɭɤɰɢɸ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ əɤɭɬɢɹ ɢ ɜ ɛɥɢɡɥɟɠɚɳɢɯ ɪɟɝɢɨɧɚɯ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɩɟɲɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɨɬɟɧɰɢɚɥɚ ɪɚɡɜɢɬɢɹ Ɋɟɫɩɭɛɥɢɤɢ 
əɤɭɬɢɹ, ɚ ɬɚɤɠɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ Ɋɨɫɫɢɢ ɜ ɰɟɥɨɦ, ɫɨɡɞɚɧɢɹ 
ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ ɪɟɡɟɪɜɚ ɦɨɳɧɨɫɬɟɣ, ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ 
ɫɨɡɞɚɧɢɹ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ 
ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ əɤɭɬɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ȼɨɥɶɲɚɹ ɑɭɤɨɱɶɹ, ɩɨɢɫɤ 
ɨɩɬɢɦɚɥɶɧɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. 

 



9 
 

1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 
 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ, ɧɚɡɧɚɱɟɧɢɟ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
 

1.1.1 Ʉɥɢɦɚɬ 
 

Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ əɤɭɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɫɭɛɚɪɤɬɢɱɟɫɤɢɣ, ɫ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɯɨɥɨɞɧɨɣ, ɦɚɥɨɫɧɟɠɧɨɣ ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɯɨɥɨɞɧɵɦ ɥɟɬɨɦ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ: 
 Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɪɟɞɧɟɝɨɞɨɜɚɹ -12,7°ɋ. 
 ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ – ɢɸɥɹ +13,9°ɋ. 
 Ⱥɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ +21,1°ɋ. 
 ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ – ɹɧɜɚɪɹ -35,8°ɋ. 

Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ -51,2°ɋ. 
 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 

Ȼɨɥɶɲɚɹ ɑɭɤɨɱɶɹ – ɪɟɤɚ ɜ əɤɭɬɢɢ, ɜɩɚɞɚɟɬ ɜ ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɟ ɦɨɪɟ. 
Ɋɚɜɧɢɧɧɚɹ ɪɟɤɚ, ɛɟɪɟɬ ɫɜɨɟ ɧɚɱɚɥɨ ɢɡ ɨɡɟɪɚ ɍɫɭɧ-Ʉɸɟɥɶ. Ɍɟɱɟɬ ɫ ɸɝɚ ɧɚ ɫɟɜɟɪ 
ɩɨ Ʉɨɥɵɦɫɤɨɣ  ɧɢɡɦɟɧɧɨɫɬɢ, ɩɨ ɬɭɧɞɪɟ ɫɪɟɞɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɬɭɧɞɪɨɜɵɯ ɨɡёɪ 
ɢ ɜɩɚɞɚɟɬ ɜ ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɟ ɦɨɪɟ. Ⱦɥɢɧɚ ɪɟɤɢ - 758 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ - 
19 800 ɤɜ. ɤɦ. ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ: ɩɨɞɡɟɦɧɨɟ – 20%,  ɞɨɠɞɟɜɨɟ – 10 % ɢ 
ɫɧɟɝɨɜɨɟ –70 %. Ɂɚɦɟɪɡɚɟɬ ɫ ɨɤɬɹɛɪɹ ɩɨ ɦɚɣ. Ɇɧɨɠɟɫɬɜɨ ɩɪɢɬɨɤɨɜ, ɢɡ ɤɨɬɨɪɵɯ 
ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɟ ɋɚɜɜɚ-ɘɪɹɯ, Ɉɥёɪ, ɋɟɦɟɧ-ɘɪɹɯ.Ʉɪɭɩɧɵɟ ɧɚɫɟɥёɧɧɵɟ 
ɩɭɧɤɬɵ ɜ ȼȻ ɢ ɇȻ ɨɬɫɭɬɫɬɜɭɸɬ. 

ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ Ȼɨɥɶɲɚɹ ɑɭɤɨɱɶɹ – ɦɟɪɝɟɥɢ. ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ 
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ əɤɭɬɫɤɨɣ Ƚɗɋ ɧɟɬ ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ 
ɤɨɧɬɚɤɬɚ. ɒɢɪɢɧɚ ɫɬɜɨɪɚ ɩɨ ɝɪɟɛɧɸ – 493,0 ɦ. ɋɬɜɨɪ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
1.1. 

 

 

Ɋɢɫɭɧɨɤ 1.1 – ɋɬɜɨɪ əɤɭɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 

1.1.3 Хɚɪɚɤɬɟɪɧɵɟ ɛɵɬɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
 

ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ – 1292 ɦ3/ɫ; 
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ – 1552 ɦ3/ɫ; 
ɜ) ɪɚɫɯɨɞ ɜɯɤ – 200 ɦ3/ɫ; 
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1.1.4 Ɉɬɦɟɬɤɢ: 
 
ɚ) ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɇɉɍ) – 50 ɦ; 
ɛ) ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ (Ɏɉɍ) – 51 ɦ; 
ɜ) ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ (ɍɆɈ) – 33,45 ɦ; 
ɝ) ɨɬɦɟɬɤɚ ɞɧɚ – 10 ɦ. 

 
1.1.5 ɇɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɭɡɥɚ: ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ. 

 

1.1.6 ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ (Nɭɫɬ) – 484 Ɇȼɬ; 
 

1.1.7 ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ – 7,74 ɤɦ3; 
 

1.1.8  ɉɚɪɚɦɟɬɪɵ ɡɞɚɧɢɹ Ƚɗɋ: 
 

ɚ) ɬɭɪɛɢɧɚ – ɉɅ40ɚ-ȼ-670; 
ɛ) ɇmin=20,7 ɦ; 
ɜ) Ɋɚɫɯɨɞ ɱɟɪɟɡ 1 ɚɝɪɟɝɚɬ Ƚɗɋ (Q1 ɚɝɪɟɝɚɬ Ƚɗɋ): 202 ɦ3/ɫ; 
ɝ) Ʉɨɥɢɱɟɫɬɜɨ ɬɭɪɛɢɧ – 6. 
 
1.1.9  Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.2. 
 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 

ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞɚ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 
(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ɉɬɧɟɫɭ ɤ ɩɨɥɨɜɨɞɶɸ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ, 
ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ, ɬɨɝɞɚ ɨɫɧɨɜɧɵɟ ɦɟɫɹɰɵ 
ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. ɇɚ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ: I, 
II ,III ,X,XI , XII . ɇɚ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ: IV ,V,VI ,VII,VIII, IX . Ɍɚɤ ɠɟ ɜɵɱɢɫɥɸ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɤɚɠɞɨɝɨ ɝɨɞɚ. 

Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ሺ݉ሻ݌  = ௠௡+ଵ ∙ ͳͲͲ,                                                                                         (2.1) 

 
ɝɞɟ     m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ;  

n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɹ ɢ ɦɟɠɟɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – ɋɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɨɞɚɦ, ɩɨ ɩɨɥɨɜɨɞɶɸ ɢ ɩɨ ɦɟɠɟɧɢ 

 
2.1.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 

 

ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɝɨɞ 
ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%, ɬ.ɤ. ɨɧ ɨɬɫɭɬɫɬɜɭɟɬ, ɩɪɨɢɡɜɟɞёɦ ɜɵɛɨɪ ɦɟɠɞɭ 
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49% - 1953 ɢ 51% - 1952. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ ɞɥɹ 49% (1953 ɝɨɞ). 

ɉɨ ɦɟɠɟɧɢ: 
ˏܭ  = ܳଵଽଽହܳଵଽହଷ = ͵͹Ͷ͵͹ͳ = ͳ,ͲͲͺ 

 
ɉɨ ɩɨɥɨɜɨɞɶɸ:  
ˏܭ  = ܳଵଽ଺ଷܳଵଽହଷ = ͳͳʹͷͳͳͳͻ = ͳ,ͲͲͷ 

 
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 51% 

(1952 ɝɨɞ). 
ɉɨ ɦɟɠɟɧɢ: 
ˏܭ  = ܳଵଽହଷܳଵଽହଶ = ͵͹ͳ͵͹ͳ = ͳ,ͲͲ 

 
ɉɨ ɩɨɥɨɜɨɞɶɸ:  
˒ܭ  = ܳଵଽହଷܳଵଽହଶ = ͳͳͳͻͳͳͳͷ = ͳ,ͲͲͶ 

 
Ɂɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (50%) ɩɪɢɧɢɦɚɟɦ 1952, ɩɨɫɤɨɥɶɤɭ ɟɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɛɨɥɟɟ ɛɥɢɡɤɢ ɤ ɟɞɢɧɢɰɟ. 
Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. ȿɫɥɢ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ 

ɝɨɞɭ, ɤɚɤɨɣ-ɥɢɛɨ ɦɟɫɹɰ ɢɦɟɟɬ ɪɚɫɯɨɞ ɦɟɧɶɲɢɣ, ɱɟɦ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɬɨ 
ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɟɝɨ ɪɚɫɯɨɞ ɡɚ ɫɱёɬ ɞɪɭɝɨɝɨ ɦɟɫɹɰɚ, ɨɛɹɡɚɬɟɥɶɧɨ 
ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ ɬɨɦɭ ɠɟ ɫɟɡɨɧɭ. 

Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɪɚɫɱёɬɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ ɝɢɞɪɨɭɡɥɚ. ɋɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɱёɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ 
ɩɨ ɩɨɥɨɜɨɞɶɸ ɢ ɦɟɠɟɧɢ 
ɹɧɜ ɮɟɜ ɦɚɪ ɚɩɪ ɦɚɣ ɢɸɧ ɢɸɥ ɚɜɝ ɫɟɧ ɨɤɬ ɧɨɹ ɞɟɤ 

422 400 447 761 1241 1295 1397 1299 697 420 304 231 
422 400 447 1143 1346 1220 1152 924 910 420 224 331 

 
ɉɪɢɦɟɱɚɧɢɟ: ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɨ ɩɨɥɨɜɨɞɶɟ. 
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2.1.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 
ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɝɨɞ 

ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%, ɬ.ɤ. ɨɧ ɨɬɫɭɬɫɬɜɭɟɬ, ɩɪɨɢɡɜɟɞёɦ ɜɵɛɨɪ ɦɟɠɞɭ 
89% - 1997 ɢ 91% - 1983. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ ɞɥɹ 89% (1997 ɝɨɞ). 

ɉɨ ɦɟɠɟɧɢ: 
ˏܭ  = ܳଵଽ଻଻ܳଵଽଽ଻ = ʹ͹ͻʹ͸ͻ = ͳ,ͲͶ 

 
ɉɨ ɩɨɥɨɜɨɞɶɸ:  
ˏܭ  = ܳଵଽଽ଻ܳଵଽଽ଻ = ͻ͹͹ͻ͹͹ = ͳ,ͲͲ 

 
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 91% 

(1983ɝɨɞ). 
ɉɨ ɦɟɠɟɧɢ: 
ˏܭ  = ܳଵଽଽସܳଵଽ଼ଷ = ʹ͹ͶʹͶ͵ = ͳ,ͳʹ 

 
ɉɨ ɩɨɥɨɜɨɞɶɸ:  
˒ܭ  = ܳଶ଴଴ଵܳଵଽ଼ଷ = ͻͶͷͻͺ͹ = Ͳ,ͻ͸ 

 
Ɂɚ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (90%) ɩɪɢɧɢɦɚɟɦ 1997, ɩɨɫɤɨɥɶɤɭ ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɛɨɥɟɟ ɛɥɢɡɤɢ ɤ ɟɞɢɧɢɰɟ. 
Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɚɫɱёɬɚɯ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱёɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ 
ɩɨɥɨɜɨɞɶɸ ɢ ɦɟɠɟɧɢ 
ɹɧɜ ɮɟɜ ɦɚɪ ɚɩɪ ɦɚɣ ɢɸɧ ɢɸɥ ɚɜɝ ɫɟɧ ɨɤɬ ɧɨɹ ɞɟɤ 

311 286 305 1033 1247 848 945 904 882 281 168 263 
323 297 317 1033 1247 848 945 904 882 293 175 273 

 
ɉɪɢɦɟɱɚɧɢɟ: ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɨ ɩɨɥɨɜɨɞɶɟ. 
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2.2 ɉɨɫɬɪɨɟɧɢɟ ɧɚɝɪɭɡɤɢ ɝɪɚɮɢɤɨɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
Ⱦɚɧɧɵɟ: ɗɧɟɪɝɨɫɢɫɬɟɦɚ (ɬɢɩɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ) ȼɨɫɬɨɤ. Ƚɨɞɨɜɨɣ 

ɦɚɤɫɢɦɭɦ ɝɟɧɟɪɚɰɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɚ 30 ɞɟɤɚɛɪɹ 2017 ɝɨɞɚ: 5454 Ɇȼɬ. 
ɇɚɝɪɭɡɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɧɚ ɦɚɤɫɢɦɭɦ ɹɧɜɚɪɹ 2010 ɝɨɞɚ 4369 Ɇȼɬ (ɛɟɡ 
ɭɱёɬɚ ɇɢɤɨɥɚɟɜɫɤɨɣ Ɍɗɐ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 130 Ɇȼɬ). ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 6100 ɱ. 

 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ: 
ɂɫɩɨɥɶɡɭɹ ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ, ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 

ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ [1] ɦɨɠɟɦ ɩɨɥɭɱɢɬɶ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ, ɫɬɪɨɹɬɫɹ ɩɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ 2.3 ɢ 2.4, ɝɪɚɮɢɤɢ 
ɧɚ ɪɢɫɭɧɤɚɯ 2.2 ɢ 2.3. 

Ʌɟɬɧɢɟ ɫɭɬɤɢ: 
 

Ɍɚɛɥɢɰɚ 2.3 – ɉɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ Ɉɗɋ ȼɨɫɬɨɤɚ ɧɚ 01.07.2017 ɝ. 
ȼɪɟɦɹ Ɇɫɤ Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɰɢɢ (Ɇȼɬ) Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ (Ɇȼɬ) 

01-07-2017 00:00 2656 2340 
01-07-2017 01:00 2757 2439 
01-07-2017 02:00 2972 2649 
01-07-2017 03:00 3234 2874 
01-07-2017 04:00 3361 3001 
01-07-2017 05:00 3390 3029 
01-07-2017 06:00 3359 2997 
01-07-2017 07:00 3362 2997 
01-07-2017 08:00 3319 2953 
01-07-2017 09:00 3271 2910 
01-07-2017 10:00 3289 2930 
01-07-2017 11:00 3326 2967 
01-07-2017 12:00 3376 3014 
01-07-2017 13:00 3363 2998 
01-07-2017 14:00 3404 3034 
01-07-2017 15:00 3488 3120 
01-07-2017 16:00 3507 3144 
01-07-2017 17:00 3370 3004 
01-07-2017 18:00 3102 2672 
01-07-2017 19:00 2831 2488 
01-07-2017 20:00 2717 2379 
01-07-2017 21:00 2665 2329 
01-07-2017 22:00 2640 2305 
01-07-2017 23:00 2663 2328 
02-07-2017 00:00 2807 2471 

 
ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɨɬɞɚɬɶ ɩɪɟɞɩɨɱɬɟɧɢɟ ɝɟɧɟɪɚɰɢɢ ɩɨɬɪɟɛɥɟɧɢɸ, ɧɟ 

ɭɱɢɬɵɜɚɹ ɪɚɡɥɢɱɧɵɟ ɩɨɬɟɪɢ ɧɚ Ʌɗɉ ɢ ɄɉȾ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɨɫɤɨɥɶɤɭ ɫɟɬɶ 
ɡɚɝɪɭɠɟɧɚ ɜɟɥɢɱɢɧɨɣ ɢɦɟɧɧɨ ɫɝɟɧɟɪɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
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ɂɫɩɨɥɶɡɭɹ ɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ ɦɨɠɟɦ ɩɨɫɬɪɨɢɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ 
ɧɚɝɪɭɡɤɢ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 2.4: 

 
Ɍɚɛɥɢɰɚ 2.4 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ P˓ ˃ːˉ, Ɇȼɬ ∆Ɋ, Ɇȼɬ ∆t ∆P∙∆t ɗ, Ɇȼɬ.ɱ Ʉɨɨɪɞɢɧɚɬɚ ɩɨ Ɋ 

3507 0 0 0 0 0 
3488 19 1 19 19 19 
3404 84 2 168 187 103 
3390 14 3 42 229 117 
3376 14 4 56 285 131 
3370 6 5 30 315 137 
3363 7 6 42 357 144 
3362 1 7 7 364 145 
3361 1 8 8 372 146 
3359 2 9 18 390 148 
3326 33 10 330 720 181 
3319 7 11 77 797 188 
3289 30 12 360 1157 218 
3271 18 13 234 1391 236 
3234 37 14 518 1909 273 
3102 132 15 1980 3889 405 
2972 130 16 2080 5969 535 
2831 141 17 2397 8366 676 
2757 74 18 1332 9698 750 
2717 40 19 760 10458 790 
2665 52 20 1040 11498 842 
2663 2 21 42 11540 844 
2656 7 22 154 11694 851 
2640 16 23 368 12062 867 
75422 2640 24 63360 75422 3507 
 



16 
 

Ɋɢɫɭɧɨɤ 2.2 – ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ 
  

ɋɢɧɢɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɚ ɫɭɳɟɫɬɜɭɸɳɚɹ Ɂɟɣɫɤɚɹ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 1330 Ɇȼɬ ɢ ɫɭɬɨɱɧɨɣ ɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɨɣ 12398 Ɇȼɬ.ɱ; 
ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɚ ɫɭɳɟɫɬɜɭɸɳɚɹ Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ + ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 2010 Ɇȼɬ, ɧɨ ɮɚɤɬɢɱɟɫɤɢ 

ɜɵɞɚɸɳɚɹ 1005 Ɇȼɬ ɢ ɫɭɬɨɱɧɨɣ ɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɨɣ 13858 Ɇȼɬ.ɱ. 
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Ɂɢɦɧɢɟ ɫɭɬɤɢ: 
 

Ɍɚɛɥɢɰɚ 2.5 – ɉɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ Ɉɗɋ ȼɨɫɬɨɤɚ ɧɚ 30.12.2017 
ȼɪɟɦɹ Ɇɫɤ Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɰɢɢ (Ɇȼɬ) Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ (Ɇȼɬ) 

30-12-2017 00:00 4601 4407 
30-12-2017 01:00 4873 4679 
30-12-2017 02:00 5123 4926 
30-12-2017 03:00 5291 5084 
30-12-2017 04:00 5302 5092 
30-12-2017 05:00 5243 5031 
30-12-2017 06:00 5202 4923 
30-12-2017 07:00 5040 4826 
30-12-2017 08:00 5046 4753 
30-12-2017 09:00 4951 4737 
30-12-2017 10:00 5026 4716 
30-12-2017 11:00 5066 4758 
30-12-2017 12:00 5340 5027 
30-12-2017 13:00 5454 5131 
30-12-2017 14:00 5363 5039 
30-12-2017 15:00 5312 5016 
30-12-2017 16:00 5126 4834 
30-12-2017 17:00 4928 4638 
30-12-2017 18:00 4665 4378 
30-12-2017 19:00 4502 4226 
30-12-2017 20:00 4463 4117 
30-12-2017 21:00 4247 4056 
30-12-2017 22:00 4305 4040 
30-12-2017 23:00 4342 4076 
31-12-2017 00:00 4380 4190 

 
ɂɫɩɨɥɶɡɭɹ ɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ ɦɨɠɟɦ ɩɨɫɬɪɨɢɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ 

ɤɪɢɜɭɸ ɧɚɝɪɭɡɤɢ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 2.6: 
 

Ɍɚɛɥɢɰɚ 2.6 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ P˓ ˃ːˉ, Ɇȼɬ ∆Ɋ, Ɇȼɬ ∆t ∆P∙∆t ɗ, Ɇȼɬ.ɱ Ʉɨɨɪɞɢɧɚɬɚ ɩɨ Ɋ 
3507 0 0 0 0 0 
3488 19 1 19 19 19 
3404 84 2 168 187 103 
3390 14 3 42 229 117 
3376 14 4 56 285 131 
3363 7 6 42 357 144 
3362 1 7 7 364 145 
3361 1 8 8 372 146 
3359 2 9 18 390 148 
3326 33 10 330 720 181 
3319 7 11 77 797 188 
3289 30 12 360 1157 218 
3271 18 13 234 1391 236 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.6 Pɪɚɧɠ, Ɇȼɬ ∆Ɋ, Ɇȼɬ ∆t ∆P∙∆t ɗ, Ɇȼɬ.ɱ Ʉɨɨɪɞɢɧɚɬɚ ɩɨ Ɋ 

3234 37 14 518 1909 273 

3102 132 15 1980 3889 405 

2972 130 16 2080 5969 535 

2831 141 17 2397 8366 676 

2757 74 18 1332 9698 750 

2717 40 19 760 10458 790 

2665 52 20 1040 11498 842 

2663 2 21 42 11540 844 

2656 7 22 154 11694 851 

2640 16 23 368 12062 867 
75422 2640 24 63360 75422 3507 
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Ɋɢɫɭɧɨɤ 2.3 – ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ 

 
ɋɢɧɢɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɚ ɫɭɳɟɫɬɜɭɸɳɚɹ Ɂɟɣɫɤɚɹ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 1330 Ɇȼɬ ɢ ɫɭɬɨɱɧɨɣ ɡɢɦɧɟɣ ɜɵɪɚɛɨɬɤɨɣ 12866 Ɇȼɬ.ɱ; 
ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɚ ɫɭɳɟɫɬɜɭɸɳɚɹ Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ + ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 2010 Ɇȼɬ, ɧɨ ɮɚɤɬɢɱɟɫɤɢ 

ɜɵɞɚɸɳɚɹ 1005 Ɇȼɬ ɢ ɫɭɬɨɱɧɨɣ ɡɢɦɧɟɣ ɜɵɪɚɛɨɬɤɨɣ 15777 Ɇȼɬ.ɱ.
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Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ: 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 

ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ௧ܲ௠௔௫ = ܽ + ܾ ∙ cos⁡ሺ͵Ͳ୭ ∙ t − ͳͷ୭ሻ                                                              (2.2) 
 

ɝɞɟ    t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ, 
 ܽ = ௖ܲ௠௔௫ + ܲˎ௠௔௫ʹ = ͷͶͷͶ + ͵ͷͲ͹ʹ = ͶͶͺͲ,ͷ,⁡⁡ (2.3) 

 ܾ = ௖ܲ௠௔௫ − ܲˎ௠௔௫ʹ = ͷͶͷͶ − ͵ͷͲ͹ʹ = ͻ͹͵,ͷ,⁡⁡ (2.4) 

 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ௧̅ܲ = ௧ܲ௠௔௫ ∙ ௧̝ܤ ˖˕ ∙ 𝜎ˏˈ˔                                                                                  (2.5) 
 

ɝɞɟ    ܤ௧̝ ˖˕– ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ t–ɝɨ ɦɟɫɹɰɚ, 𝜎ˏˈ˔- ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɭɬɪɢ ɦɟɫɹɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ (𝜎ˏˈ˔ =Ͳ,ͻͷ) 
ɉɨɫɤɨɥɶɤɭ ܤ௧̝ ˖˕ ɢɡɜɟɫɬɟɧ ɬɨɥɶɤɨ ɞɥɹ ɥɟɬɚ (ɢɸɧɹ-ɢɸɥɹ) ɢ ɡɢɦɵ (ɹɧɜɚɪɹ-

ɞɟɤɚɛɪɹ), ɬɨ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɣɞɭ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
˕˖˔ˏˋˊ⁡௧ܤ  = ௉೟⁡˔˓⁡ˊˋˏ௉೟⁡ˊˋˏ೘𝑎𝑥∙𝜎ˏˈ˔ = ସଽହ଴ହସହସ∙଴,ଽହ = Ͳ,ͻͷͷ                                                         (2.6) 

 
ɝɞɟ     ܲ ௧⁡˔˓⁡ˊˋˏ- ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɢɡ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɡɢɦɵ, ௧ܲ⁡ˊˋˏ௠௔௫ -ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɢɡ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɡɢɦɵ; 

˕˖˔˕ˈˎ⁡௧ܤ   = ௧ܲ⁡˔˓⁡ˎˈ˕௧ܲ⁡ˎˈ˕௠௔௫ ∙ 𝜎ˏˈ˔ = ͵ͳͶ͵͵ͷͲ͹ ∙ Ͳ,ͻͷ = Ͳ,ͻͶ͵,⁡⁡ (2.7) 

 

ɝɞɟ     ܲ ௧⁡˔˓⁡ˎˈ˕- ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɢɡ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɥɟɬɚ, ௧ܲ⁡ˎˈ˕௠௔௫-ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɢɡ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɡɢɦɵ. 
Ⱦɚɥɟɟ ɪɚɫɩɪɟɞɟɥɸ ɪɚɜɧɨɦɟɪɧɨ ɜɟɥɢɱɢɧɭ ܤ௧̝ ˖˕ ɜ ɩɪɨɦɟɠɭɬɤɟ ɨɬ ɥɟɬɚ, ɞɨ 

ɡɢɦɵ. Ɂɧɚɹ ɱɬɨ ɦɟɠɞɭ ɢɸɥɟɦ ɢ ɹɧɜɚɪёɦ ɧɚɯɨɞɢɬɫɹ 5 ɦɟɫɹɰɟɜ, ɧɚɣɞɭ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ܤ௧⁡ˊˋˏ˔˖˕  ɢ ܤ௧⁡ˎˈ˕˔˖˕  ɢ ɪɚɡɞɟɥɸ ɡɧɚɱɟɧɢɟ ɧɚ 5, ɬɟɦ ɫɚɦɵɦ ɩɨɥɭɱɢɜ ɲɚɝ: 

 ˛˃ˆ = ሺܤ௧⁡ˊˋˏ˔˖˕ − ˕˖˔˕ˈˎ⁡௧ܤ ሻ/ͷ = ሺͲ,ͻͷͷ − Ͳ,ͻͶ͵ሻ/ͷ = Ͳ,ͲͲʹͶ                       (2.8) 
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ȼɵɱɢɫɥɢɜ ɲɚɝ, ɦɨɝɭ ɭɜɟɥɢɱɢɜɚɬɶ ɨɬ ܤ௧⁡ˎˈ˕˔˖˕  ɞɨ ܤ௧⁡ˊˋˏ˔˖˕   ɤɚɠɞɵɣ ɦɟɫɹɰ ɧɚ 
ɜɟɥɢɱɢɧɭ ɲɚɝɚ, ɬɟɦ ɫɚɦɵɦ ɩɨɥɭɱɢɜ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ (ɬɚɛɥɢɰɚ 2.7). 

 
Ɍɚɛɥɢɰɚ 2.7 – Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ 
ɇɨɦɟɪ 

ɦɟɫɹɰɚ, t 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ௧ܲ௠௔௫,Ɇȼɬ 

ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ 
ɧɚɝɪɭɡɤɢ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ௧ܲ, Ɇȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ 
ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ 

ɧɚɝɪɭɡɤɢ ܤ௧̝ ˖˕ 
1 5422 4919 0,955 
2 5170 4678 0,953 
3 4733 4273 0,950 
4 4229 3808 0,948 
5 3792 3406 0,945 
6 3540 3171 0,943 
7 3540 3171 0,943 
8 3792 3406 0,945 
9 4229 3808 0,948 
10 4733 4272 0,950 
11 5170 4678 0,953 
12 5422 4919 0,995 
 

Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.4. Ɍɚɤ ɠɟ ɧɚ ɪɢɫɭɧɤɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɨɜɟɪɤɚ ɜɵɲɟɢɡɥɨɠɟɧɧɵɯ 
ɪɚɫɱёɬɨɜ, ɩɪɹɦɚɹ ɥɢɧɢɹ, ɨɬɨɛɪɚɠɚɸɳɚɹ ɫɪɟɞɧɸɸ ɦɨɳɧɨɫɬɶ ɡɚ ɥɟɬɧɢɣ 
ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ ɫ ɧɚɱɚɥɨɦ (ɫɚɦɨɟ ɦɚɥɟɧɶɤɨɟ ɡɧɚɱɟɧɢɟ) 
ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɧɚɝɪɭɡɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ; ɚ ɥɢɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɪɟɞɧɸɸ 
ɦɨɳɧɨɫɬɶ ɡɚ ɡɢɦɧɢɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ, ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ ɫ ɤɨɧɰɨɦ (ɫɚɦɨɟ 
ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ) ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɧɚɝɪɭɡɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɇɚɪɹɞɭ ɫ ɷɬɢɦ, 
ɦɚɤɫɢɦɭɦɵ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ 
ɹɜɥɹɬɶɫɹ ɧɚɱɚɥɨɦ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɧɰɨɦ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
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Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɫ ɫɭɬɨɱɧɵɦɢ ɡɢɦɧɢɦ ɢ ɥɟɬɧɢɦ 

ɝɪɚɮɢɤɨɦ ɧɚɝɪɭɡɤɢ ɗɋ ȼɨɫɬɨɤ (ɝɨɥɭɛɵɦ ɰɜɟɬɨɦ ɩɪɟɞɫɬɚɜɥɟɧ ɫɭɬɨɱɧɵɣ ɡɢɦɧɢɣ ɝɪɚɮɢɤ, ɡɟɥёɧɵɦ – ɥɟɬɧɢɣ) 
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2.3  Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

 
Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 

ɪɚɦɤɚɯ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

ɉɨ ɡɚɞɚɧɧɵɦ ɤɨɨɪɞɢɧɚɬɚɦ (ɬɚɛɥɢɰɚ 2.8) ɩɨɫɬɪɨɸ ɤɪɢɜɭɸ ɪɚɫɯɨɞɨɜ 
ɝɢɞɪɨɭɡɥɚ (ɪɢɫ. 2.5). 

 
Ɍɚɛɥɢɰɚ 2.8 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɪɚɫɯɨɞɨɜ ɝɢɞɪɨɭɡɥɚ 

Zɧɛ, ɦ ܳˊˋˏ˞ , ɦ3/ɫ ܳˎˈ˕˃ , ɦ3/ɫ 
10,0 0,0 0,0 
11,6 348,0 435,0 
12,7 696,0 870,0 
13,5 1044,0 1305,0 
14,2 1392,0 1740,0 
14,8 1740,0 2175,0 
15,4 2088,0 2610,0 
15,8 2436,0 3045,0 
16,3 2784,0 3480,0 
16,7 3132,0 3915,0 
17,0 3480,0 4350,0 
17,4 3828,0 4785,0 
17,7 4176,0 5220,0 
18,0 4524,0 5655,0 
18,3 4872,0 6090,0 
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Ɋɢɫɭɧɨɤ 2.5 – Ʉɪɢɜɚɹ ɪɚɫɯɨɞɨɜ ɝɢɞɪɨɭɡɥɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ
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Ɉɩɢɲɭ ɤɪɢɜɭɸ ɪɚɫɯɨɞɨɜ ɝɢɞɪɨɭɡɥɚ ɞɥɹ ɡɢɦɵ ɩɨɥɢɧɨɦɨɦ 4-ɝɨ ɩɨɪɹɞɤɚ, 
ɨɩɵɬɧɵɦ ɩɭɬёɦ ɩɨɞɨɛɪɚɧ ɢɦɟɧɧɨ ɩɨɥɢɧɨɦ 4-ɝɨ ɩɨɪɹɞɤɚ, ɤɨɬɨɪɵɣ ɯɨɬɶ ɢ ɧɟ ɜ 
ɬɨɱɧɨɫɬɢ ɨɩɢɫɵɜɚɟɬ ɤɪɢɜɭɸ ɪɚɫɯɨɞɨɜ, ɡɚɬɨ ɜɵɞɚёɬ ɮɨɪɦɭɥɭ ɫɚɦɨɣ ɛɨɥɶɲɨɣ 
ɬɨɱɧɨɫɬɢ, ɢ ɱɬɨ ɫɚɦɨɟ ɜɚɠɧɨɟ, ɜɟɪɧɨɫɬɶ ɭɪɚɜɧɟɧɢɹ ɩɨɞɬɜɟɪɠɞɟɧɚ ɧɚ ɡɧɚɱɟɧɢɹɯ, 
ɜɵɯɨɞɹɳɢɯ ɡɚ ɩɪɟɞɟɥ ɤɪɢɜɨɣ ɩɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ, ɚ ɤɪɢɜɭɸ ɪɚɫɯɨɞɨɜ ɥɟɬɚ – 
ɩɨɥɢɧɨɦɨɦ 3-ɝɨ ɩɨɪɹɞɤɚ. 

ɉɨɥɭɱɟɧɧɚɹ ɩɨɥɢɧɨɦɢɚɥɶɧɚɹ ɮɨɪɦɭɥɚ ɞɥɹ ɤɪɢɜɨɣ ɪɚɫɯɨɞɨɜ ɡɢɦɧɟɝɨ ɢ 
ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ: 

 ܼНБ⁡ɡɢɦы ⁡= ʹ,ͷ͵ʹͺ͹͸ͻ͵ͷ͹ͷ͹ʹͷܧ − ͳͶܳସ ⁡+ ⁡͵,ʹ͵ͳͳͺ͸Ͳ͵ͳͶ͸͸͸ܧ − −ͳͲܳଷ − ⁡ͳ,ͷͺͶ͵͵ͻ͸͹ͳͻ͹Ͳ͹ͺܧ − Ͳ͸ ∙ ܳଶ + ⁡+⁡Ͳ,ͲͲͶ͸͸ͺͷʹͲͳͻͲͳʹ͹͵͹ ∙ ܳ⁡ + ⁡ͳͲ,Ͳ͸͵Ͳʹͺͳͷͳʹ͹͸͵; (2.9) 

 ܼНБ⁡ɥɟɬɚ ⁡⁡= ͵,ͻͲ͹͵͵ͳͺͳͷ͹͸Ͳʹ͹ܧ − ͳͳܳଷ − ⁡ͷ,ʹͻ͸ͶͳʹͺͲ͹ͳ͸ͻͺͻܧ − −͹ܳଶ + ⁡ͳ,ͷͺͶ͵͵ͻ͸͹ͳͻ͹Ͳ͹ͺܧ − Ͳ͸ ∙ ܳଶ + ⁡+⁡Ͳ,ͲͲ͵ͳʹͺͶͻͺͷ͹͹͵Ͷ͸͹͸ ∙ ܳ⁡ + ⁡ͳͲ,ͳͻͲͷͳͺͺͲ͵ͻͳͶ͵ 
(2.10) 

 
Ɋɚɫɫɱɢɬɚɸ ɪɟɠɢɦ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. ȼɵɱɢɫɥɹɸ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ 

ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
 ʒܰЭʠ⁡˄˞˕ = ݇ே ∙ ܳ˒ˑˎˈˊ ∙  (2.11)                                                                          ,ܪ
 

ɝɞɟ   ݇ே=8,2 - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ.  
 ܳ˒ˑˎˈˊ = ܳଽ଴%⁡˄˞˕ − ܳ˒ˑ˕˓ˈ˄ − −ܳ˗ˋˎ − ܳˋ˔˒ ± ܳˎ˟ˇ˃,                            (2.12) 
 

ɝɞɟ     ܪ – ɩɨɞɜɟɞёɧɧɵɣ ɧɚɩɨɪ. 
ɉɨɞɜɟɞёɧɧɵɣ ɧɚɩɨɪ: 
ܪ  = ܼʑʐ − ܼʜʐ − ∆ℎ; (2.13) 
 

ɝɞɟ    ⁡ܼʑʐ – ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ܼʜʐ = ݂ሺܳ˒ˑˎˈˊሻ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ,  ∆ℎ  - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɟɦ ɬɪɚɤɬɟ. 
Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 

ȼɏɄ: 
 ʒܰЭʠ⁡˄˞˕ = ݇ே ∙ ܳ˅˘ˍ ∙  (2.14)                                                                            ,ܪ
 

ɝɞɟ  ܳ˅˘ˍ⁡– ɪɚɫɯɨɞ ɨɠɢɞɚɟɦɵɣ ɜɨɞɨɩɨɬɪɟɛɢɬɟɥɹɦɢ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ. 

Ɋɚɫɱёɬɵ ɫɜɟɞɭ ɜ ɬɚɛɥɢɰɭ 2.9. 
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Ɍɚɛɥɢɰɚ 2.9 – Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
Ɇɟɫɹɰɚ 1 2 3 4 5 6 7 8 9 10 11 12 

Q 90% ɛɵɬ 323 297 317 1033 1247 848 945 904 882 293 175 273 
Q ɩɨɬɪɟɛ 1 1 3 3 3 3 2 2 2 1 1 1 

Q ɮɢɥɶɬɪɚɰɢɢ 1 1 1 1 1 1 1 1 1 1 1 1 
Q ɢɫɩɚɪɟɧɢɹ 0 0 0 0 3 5 5 3 3 0 0 0 

Q ɥɶɞ -5 -1 0 1 3 5 3 3 0 0 -2 -7 
Q ɩɨɥɟɡɧɵɣ 316 294 313 1030 1243 844 940 901 876 291 171 264 

Zɜɛ 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 
Zɧɛ 11,4 11,3 11,4 12,9 13,3 12,5 12,7 12,6 12,6 11,3 10,8 11,2 
ɇ 38,1 38,1 38,1 36,6 36,1 37,0 36,8 36,8 36,9 38,2 38,6 38,3 

Nɝɷɫ ɛɵɬ Ɇȼɬ 99 92 98 309 368 256 283 272 265 91 54 83 
Qɜɯɤ 200 200 300 500 500 500 600 400 300 290 100 100 

Nɝɷɫ ɜɤɯ Ɇȼɬ 63 63 94 155 155 155 185 125 94 94 32 32 
 

ɉɪɢɦɟɱɚɧɢɟ: ɝɨɥɭɛɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɵ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 
ɡɢɦɧɟɦɭ ɩɟɪɢɨɞɭ, ɠёɥɬɵɦ – ɤ ɥɟɬɧɟɦɭ ɩɟɪɢɨɞɭ. 

 
ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90% ɢ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.10. 
 

Ɍɚɛɥɢɰɚ 2.10 – ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ ܳ˄˞˕ ɢ ܳ˅˘ˍ 
 Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 ɫɭɦɦɚ ˓ܰ˃ˊːˋ˙˞ 36 29 34 230 289 177 204 193 171 -3 22 51 1433 

 
ɉɪɢɦɟɱɚɧɢɟ: 10 ɦɟɫɹɰ – ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 

ɩɨɫɤɨɥɶɤɭ ɷɬɨ ɦɟɫɹɰ ɫ ɪɚɫɯɨɞɚɦɢ ȼɏɄ ɩɪɟɜɵɲɚɸɳɢɦɢ ɫɬɨɤ, ɨɧ ɧɚɡɧɚɱɟɧ 
ɦɟɫɹɰɟɦ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ. 

Ʉɨɥɨɧɤɚ ɫɭɦɦɚ ɜ ɬɚɛɥɢɰɟ 2.11 ɩɨɤɚɡɵɜɚɟɬ ɞɟɮɢɰɢɬɧɭɸ ɦɨɳɧɨɫɬɶ, 
ɤɨɬɨɪɭɸ ɦɵ ɦɨɠɟɦ ɪɚɫɩɪɟɞɟɥɢɬɶ ɧɚ ɦɟɫɹɰɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ɉɬɨɛɪɚɠɭ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɧɚ 
ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɨɤ ɪɢɫ. 2.6. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 
ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɜɵɪɚɛɨɬɤɭ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 
2.11. 

ɇɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɦɨɳɧɨɫɬɟɣ ɭɤɚɡɚɧɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ – ɦɨɳɧɨɫɬɶ ɢɡ ɹɱɟɣɤɢ «ɫɭɦɦɚ» ɬɚɛɥɢɰɵ 2.11 – ɷɬɨ 
ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɫɩɪɟɞɟɥɹɟɦɚɹ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɦɟɫɹɰɟɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɢɯ 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɟ ɱɟɬɵɪёɦ. 
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Ɍɚɛɥɢɰɚ 2.11 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɚ, ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤ 

ɦɟɫɹɰɚ ɹɧɜ ɮɟɜ ɦɚɪ ɚɩɪ ɦɚɣ ɢɸɧ ɢɸɥ ɚɜɝ ɫɟɧ ɨɤɬ ɧɨɹ ɞɟɤ 
ɗ Ȼɭɪɟɣɫɤɚɹ + ɇɢɠɧɟ-
Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ Ɇȼɬ∙ɱ 

473000 473000 473000 411000 411000 411000 425000 425000 425000 465000 465000 465000 

ɗ Ɂɟɣɫɤɚɹ Ƚɗɋ Ɇȼɬ∙ɱ 434000 406000 420000 370000 400000 399000 380000 390000 399000 420000 432000 450000 
Nɝɚɪɚɧɬ Ɂɟɣɫɤɚɹ Ƚɗɋ 

Ɇȼɬ 
583 604 565 514 538 554 511 524 554 565 600 605 

Nɝɚɪɚɧɬ Ȼɭɪɟɣɫɤɚɹ + 
ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ 

Ɇȼɬ 
219 219 219 188 188 188 192 192 192 211 211 211 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ 
Ɇȼɬ 

802 823 784 702 726 742 703 716 746 776 811 816 

 



28 
 

 
Ɋɢɫɭɧɨɤ 2.6 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɨɳɧɨɫɬɟɣ ɗɋ ȼɨɫɬɨɤ 

 
2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 

Ɋɚɫɱёɬ ɧɚɱɢɧɚɸ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧёɦ ɪɚɜɟɧ ɇɉɍ = 50 ɦ. 

ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɨɬɦɟɬɤɢ ɍɆɈ, ɢ 
ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɴɟɦɨɜ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.12. 

 
Ɍɚɛɥɢɰɚ 2.12 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɨɛɴёɦɨɜ ɝɢɞɪɨɭɡɥɚ 

Zɜɛ, ɦ W, ɤɦ3 
10,0 0,0 
15,1 1,3 
19,4 2,5 
23,1 3,8 
26,6 5,1 
29,8 6,4 
32,9 7,6 
35,8 8,9 
38,6 10,2 
41,3 11,4 
44,0 12,7 
46,5 14,0 
49,0 15,2 
51,5 16,5 
53,8 17,8 
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ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.13 – 2.14 ɢ ɧɚ ɪɢɫɭɧɤɟ 2.7. 

Ɋɚɫɫɱɢɬɵɜɚɹ ɫɪɚɛɨɬɤɭ ɩɨ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɦ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɢ 
ɫɨɛɥɸɞɚɹ ɜɫɟ ɭɫɥɨɜɢɹ: ɨɛɟɫɩɟɱɟɧɢɟ ɫɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɧɟ ɦɟɧɶɲɟ ɱɟɦ 
ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ, ɧɟ ɩɪɟɜɵɲɟɧɢɟ ɨɬɦɟɬɤɢ ɇɉɍ 50 ɦɟɬɪɚ ɜ ɩɟɪɢɨɞ ɫɪɚɛɨɬɤɢ, 
ɩɨɞɛɨɪ ɤɨɥɟɛɚɧɢɹ ɧɚɩɨɪɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ ɩɨɡɜɨɥɹɸɳɢɣ ɜɵɛɪɚɬɶ ɨɫɧɨɜɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ (ɬɭɪɛɢɧɭ ɢ ɝɟɧɟɪɚɬɨɪ) ɧɟɜɨɡɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɪɚɛɨɬɤɭ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɭɦɟɧɶɲɢɦ ɤɚɠɞɵɣ ɦɟɫɹɰ ɧɚ 145 Ɇȼɬ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ ɦɟɫɹɰɟɜ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɫɬɚёɬɫɹ ɩɨ-ɩɪɟɠɧɟɦɭ 4. 
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Ɍɚɛɥɢɰɚ 2.13 – ɋɪɚɛɨɬɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ 90% 
ɦɟɫ Q ɛɵɬ 

Q
ɮ 

Q 
ɩɨɬɪ 

Q 
ɢɫɩɚɪ 

Q 
ɥёɞ 

Q 
ɩɨɥɟɡɧ 

Q 
ɜɯɤ 

Q 
ɝɷɫ 

Q 
ɜɞɯɪ 

Qɧɛ 
∆V, 
ɤɦ3 

V ɧɚɱ V ɤɨɧ 
Z ȼȻ 
ɧɚɱ,ɦ 

Z ȼȻ 
ɤɨɧ 

Z ȼȻ 
ɫɪ 

Z 
ɇȻ 

H 
ɝɷɫ 

N 
ɝɚɪ 

N, Ɇȼɬ ɗ, Ɇȼɬ.ɱ 

X 293 1 1 0 0 291 300 299 0 8 300 0,02 15,6 15,58 50 49,7 49,8 11,3 38,0 ɩɨ ȼɏɄ 66911,61 

XI 175 1 1 0 -2 171 100 291 0 120 292 0,32 15,58 15,26 49,7 49,0 49,4 11,3 37,5 89 64373,68 

XII 273 1 1 0 -7 264 100 1335 0 1072 1336 2,87 15,26 12,39 49,0 43,3 46,2 14,2 31,5 345 248135,9 

I 323 1 1 0 -5 316 200 1779 0 1463 1780 3,92 12,39 8,47 43,3 34,9 39,1 14,9 23,6 345 248101,1 

II  297 1 1 0 -1 294 200 505 0 211 506 0,57 8,47 7,90 34,9 33,5 34,2 12,1 21,6 89 64375,71 

III  317 1 3 0 0 313 300 329 0 16 330 0,04 7,90 7,86 33,5 33,45 33,5 11,4 21,5 ɩɨ ȼɏɄ 41725,86 

IV  1033 1 3 0 1 1030 500 529 0 -501 530 -1,34 7,86 9,20 33,4 36,5 35,0 11,7 22,7 ɩɨ ȼɏɄ 71014,94 

V 1247 1 3 3 3 1243 500 539 0 -704 540 -1,89 9,20 11,09 36,5 40,6 38,6 11,7 26,3 ɩɨ ȼɏɄ 83722,85 

VI 848 1 3 5 5 844 500 539 0 -305 540 -0,82 11,09 11,91 40,6 42,3 41,5 11,7 29,2 ɩɨ ȼɏɄ 92870,13 

VII 945 1 2 5 3 940 600 610 0 -330 611 -0,88 11,91 12,79 42,3 44,1 43,2 11,9 30,8 ɩɨ ȼɏɄ 110829,5 

VIII 904 1 2 3 3 901 400 416 0 -485 417 -1,30 12,79 14,09 44,1 46,7 45,4 11,4 33,5 ɩɨ ȼɏɄ 82259,94 

IX  882 1 2 3 0 876 300 299 0 -577 300 -1,55 14,09 15,6 46,7 50 48,3 11,1 36,6 ɩɨ ȼɏɄ 64662,62 

 ɋɭɦɦ ɗ = 1236972 
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Ɍɚɛɥɢɰɚ 2.14 – ɋɪɚɛɨɬɤɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ 50% 
ɦɟɫ Q ɛɵɬ 

Q
ɮ 

Q 
ɩɨɬɪ 

Q 
ɢɫɩɚɪ 

Q 
ɥёɞ 

Q 
ɩɨɥɟɡɧ 

Q 
ɜɯɤ 

Q ɝɷɫ 
Q 

ɜɞɯɪ 
Qɧɛ 

∆V, 
ɤɦ3 

V 
ɧɚɱ 

V 
ɤɨɧ 

Z ȼȻ 
ɧɚɱ,ɦ 

Z ȼȻ 
ɤɨɧ 

Z ȼȻ 
ɫɪ 

Z 
ɇȻ 

H 
ɝɷɫ 

N 
ɝɚɪ 

N, Ɇȼɬ ɗ, Ɇȼɬ.ɱ 

X 420 1 1 0 0 418 300 426 0 8 427 0,02 15,6 15,58 50 49,7 49,8 11,8 37,5 ɩɨ ȼɏɄ 131,1 

XI 224 1 1 0 -2 220 100 290 0 70 291 0,19 15,58 15,39 49,7 49,3 49,5 11,3 37,6 89 89,4 

XII 331 1 1 0 -7 322 100 1314 0 992 1315 2,66 15,39 12,74 49,3 44,0 46,7 14,1 32,0 345 344,7 

I 422 1 1 0 -5 415 200 1670 0 1255 1671 3,36 12,74 9,37 44,0 36,9 40,5 14,8 25,2 345 344,6 

II  400 1 1 0 -1 397 200 448 0 51 449 0,14 9,37 9,24 36,9 36,6 36,8 11,9 24,3 89 89,4 

III  447 1 3 0 0 443 300 957 0 514 958 1,38 9,24 7,86 36,6 33,45 35,0 13,3 21,1 ɩɨ ȼɏɄ 165,8 

IV  1143 1 3 0 1 1140 500 620 0 -520 621 -1,39 7,86 9,25 33,4 36,6 35,0 11,9 22,6 ɩɨ ȼɏɄ 114,7 

V 1346 1 3 3 3 1342 500 692 0 -650 693 -1,74 9,25 10,99 36,6 40,4 38,5 12,1 25,9 ɩɨ ȼɏɄ 146,7 

VI 1220 1 3 5 5 1216 500 906 0 -310 907 -0,83 10,99 11,82 40,4 42,2 41,3 12,6 28,1 ɩɨ ȼɏɄ 209,0 

VII 1152 1 2 5 3 1147 600 812 0 -335 813 -0,90 11,82 12,72 42,2 44,0 43,1 12,4 30,1 ɩɨ ȼɏɄ 200,7 

VIII 924 1 2 3 3 921 400 436 0 -485 437 -1,30 12,72 14,02 44,0 46,6 45,3 11,5 33,3 ɩɨ ȼɏɄ 119,0 

IX  910 1 2 3 0 904 300 304 0 -600 305 -1,61 14,02 15,6 46,6 50 48,2 11,1 36,5 ɩɨ ȼɏɄ 91,0 

ɋɭɦɦ ɗ =1426928 
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Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜɵɲɟ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɸ: 
- Ɉɬɦɟɬɤɚ ɍɆɈ 33,45 ɦ; 
- Ɉɛɴёɦ ɍɆɈ 7,86 ˍˏଷ 
- ɉɨɥɟɡɧɵɣ ɨɛɴёɦ 7,74 ˍˏଷ; 
- ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 1,47 ɦɥɪɞ ɤȼɬ.ɱ. 

 
2.5 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɩɨɫɬɪɨɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.15 ɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

2.8. 
 

Ɍɚɛɥɢɰɚ 2.15 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱёɬɭ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 

Qɧɛ ɦ3/ɫ Zɧɛ, ɦ ɇɧɩɭ,ɦ ɇɭɦɨ,ɦ ɇzɜɛ1,ɦ Qɧɛ ɦ3/ɫ ɇ,ɦ Q ɦ3/ɫ ɇ,ɦ 
0 10,1 39,4 26,4 30,9 1537 35,0 1924 21,4 

180 10,9 38,6 25,6 30,1 1567 34,3 1937 21,7 
360 11,6 37,9 24,9 29,4 1599 33,6 1950 22,0 
540 12,2 37,3 24,3 28,8 1632 33,0 1962 22,3 
720 12,7 36,7 23,7 28,2 1666 32,3 1975 22,6 
900 13,2 36,2 23,2 27,7 1702 31,6 1988 22,9 
1080 13,6 35,8 22,8 27,3 1739 30,9 2000 23,1 
1260 14,0 35,4 22,4 26,9 1778 30,2 2013 23,4 
1440 14,4 35,1 22,1 26,6 1819 29,6 2025 23,7 
1620 14,7 34,8 21,8 26,3 1862 28,9 2038 24,0 
1800 15,0 34,5 21,5 26,0 1907 28,2 2050 24,3 
1980 15,2 34,2 21,2 25,7 1954 27,5 2062 24,6 
2160 15,5 34,0 21,0 25,5 2004 26,8 2074 24,9 
2340 15,7 33,8 20,8 25,3 2056 26,2 2086 25,2 
2520 15,9 33,5 20,5 25,0 2111 25,5 2098 25,5 

31

33

35

37

39

41

43

45

47

49

51

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

ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɍɆɈ ɇɉɍ
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Ɋɢɫɭɧɨɤ 2.8 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ əɤɭɬɫɤɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 
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22.0
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26.0

28.0
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ɉɪɢ ɇɉɍ

ɉɪɢ ɍɆɈ

ɉɪɢ Zɜɛ ɫɪ. ɹɧɜɚɪɹ

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɪɚɫɱёɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ
ȼɏɄ

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ



34 
 

2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 1% ௧ܲ௠௔௫, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 6% 
ɨɬ ௧ܲ௠௔௫. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɩɨɷɬɨɦɭ 
ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ.  ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ 
ɜ ɜɢɞɟ ɫɭɦɦɵ: 

 ˖ܰ˔˕.ʒЭʠ = ˅ܰ˞˕.˓˃˄.ʒЭʠ + ˓ܰˈˊʒЭʠ                                                                            (2.15) 
 

Ɍɚɤ ɤɚɤ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɦɵ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɧɟ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ, ɩɨɷɬɨɦɭ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɜɧɚ: 

 ˖ܰ˔˕.ʒЭʠ = ͶͺͶ⁡ʛʑ˕ 
 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
     

ɭܰɫɬ
ɌЭɋ = ɪܰɚɛ

ɌЭɋ + ɚܰɜ.ɪɟɡ.ɌЭɋ + ɧܰɚɝɪ.ɪɟɡ.ɌЭɋ                                                               (2.16) 
 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. ɉɪɢ 
ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 
ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 7 ɥɟɬ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 

ɪɟɦܨ 
ɫɭщ.ГЭɋ = ͳ ∙ ɭܰɫɬ

ɫɭщ.ГЭɋ͹ ∙ ͳɦɟɫ = ʹʹʹͲ͹ = ͵͵͵,͸⁡ʛʑ˕ ∙ ˏˈ˔ɝɨɞ . (2.17) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

 

ɪɟɦܨ 
ɩɪ.ГЭɋ = ͳ ∙ ɭܰɫɬ

ɩɪ.ГЭɋ͹ ∙ ͳɦɟɫ = ͶͺͶ͹ = ͷͺ,Ͳ⁡ʛʑ˕ ∙ ˏˈ˔ɝɨɞ . (2.18) 

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɤɢ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 
 F˓ˈˏʡЭʠ = ቆN˖˔˕ʡЭʠʹ ∙ ͳʹ ˏˈ˔ + N˖˔˕ʡЭʠʹ ∙ ͳˏˈ˔ቇ ∙ ͳʹ = (͵ͳ͸ͷͶ + ͵ͳ͸ͷʹ ) ∙ ͳʹ = (2.19) 
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= ͳͳͺ͹ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ 
 

Ɋɚɫɱёɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.16 ɢ ɧɚ ɪɢɫɭɧɤɟ 2.9. 
 

Ɍɚɛɥɢɰɚ 2.16 – Ɋɚɫɱёɬɵ ɞɥɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɦɟɫ 
Max 
ɫɢɫ 

Ɋɚɛ 
ɦɨɳ-
ɫɬɶ 

ɩɪɨɟɤ
Ƚɗɋ 

ɇɚɝɪ.ɪɟ
ɡɟɪɜ 

ɩɪɨɟɤɬ. 
Ƚɗɋ 

ɇɚɝɪ. 
ɪɟɡɟɪ

ɜ 
Ɍɗɋ 

Ⱥɜɚɪ. 
ɪɟɡɟɪɜ 

Ɇɨɳ-
ɬɶ Ɍɗɋ 

Ɋɟɦ. 
Ɇɨɳ-ɬɢ 
ɩɪɨɟɤɬ. 

Ƚɗɋ 

Ɋɟɦ. 
Ɇɨɳ-

ɬɢ Ɍɗɋ 

ɋɭɳ 
Ƚɗɋ 

I 5422 447 13,6 0 380 2755 0 0 2220 
II  5170 322 10,8 0 362 2739 0 0 2109 
III  4733 303 10,5 0 331 2388 28 0 2042,4 
IV 4229 284 10,1 0 296 1947 0 324 1998 
V 3792 247 9,4 0 265 1658 0 276 1887 
VI  3540 221 9,0 0 248 1543 0 257 1776 
VII 3540 221 9,0 0 248 1543 0 257 1776 
VIII 3792 247 9,4 0 265 1658 0 276 1887 
IX 4229 284 10,1 0 296 1947 0 325 1998 
X 4733 303 10,5 0 331 2387 28 0 2042,4 
XI  5170 322 10,8 0 362 2739 0 0 2109 

 
 

 
Ɋɢɫɭɧɨɤ 2.9 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ  
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Ɋɟɦɨɧɬɧɵɟ ɦɨɳɧɨɫɬɢ 
Ɍɗɋ

Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ

ɇɚɝɪ.ɪɟɡɟɪɜ ɩɪɨɟɤɬ. Ƚɗɋ

ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬ. Ƚɗɋ

Ɇɨɳɧɨɫɬɶ Ɍɗɋ
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3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ  

 
3.1.1  ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 

ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ.  

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
 ʜʒЭʠሺQʒЭʠሻ = ∇ʑʐ⁡ − zː˄ሺQː˄ሻ − ∆h˅˔,                                                             

(3.1) 
 
ɝɞɟ    ∇ʑʐ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ;  zː˄ሺQː˄ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɯɨɞɚ; ∆h˅˔ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
- ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
 N˖˔˕˓ = kN ∙ QʒЭʠ ∙ ʜʒЭʠ,                                                                                        

(3.2) 
 

ɝɞɟ    kN – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (kN = ͺ,ͺ); QʒЭʠ⁡- ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 QʒЭʠ = QʒЭʠ୫a୶ ∙ √ୌʒЭʠୌ˓ ,  (3.3) 

 
ɝɞɟ  QʒЭʠ୫a୶ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 
ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; H˓ – ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱёɬɭ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 

Qɧɛ ɦ3/ɫ Zɧɛ, ɦ ɇɧɩɭ,ɦ ɇɭɦɨ,ɦ ɇzɜɛ1,ɦ Qɧɛ ɦ3/ɫ ɇ,ɦ Q ɦ3/ɫ ɇ,ɦ 
0 10,1 39,4 26,4 30,9 1537 35,0 1924 21,4 

180 10,9 38,6 25,6 30,1 1567 34,3 1937 21,7 
360 11,6 37,9 24,9 29,4 1599 33,6 1950 22,0 
540 12,2 37,3 24,3 28,8 1632 33,0 1962 22,3 
720 12,7 36,7 23,7 28,2 1666 32,3 1975 22,6 
900 13,2 36,2 23,2 27,7 1702 31,6 1988 22,9 
1080 13,6 35,8 22,8 27,3 1739 30,9 2000 23,1 
1260 14,0 35,4 22,4 26,9 1778 30,2 2013 23,4 
1440 14,4 35,1 22,1 26,6 1819 29,6 2025 23,7 
1620 14,7 34,8 21,8 26,3 1862 28,9 2038 24,0 
1800 15,0 34,5 21,5 26,0 1907 28,2 2050 24,3 
1980 15,2 34,2 21,2 25,7 1954 27,5 2062 24,6 
2160 15,5 34,0 21,0 25,5 2004 26,8 2074 24,9 
2340 15,7 33,8 20,8 25,3 2056 26,2 2086 25,2 
2520 15,9 33,5 20,5 25,0 2111 25,5 2098 25,5 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 

ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. Ɉɧɨ ɨɬɨɛɪɚɠɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 

 

 
    Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ əɤɭɬɫɤɨɣ Ƚɗɋ 
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ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
 

– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫a୶ = ͵ͺ,ͷ⁡ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ; 

– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ = ʹͷ,ͺ⁡ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; 

– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = ʹͲ,͹⁡ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 

 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
Ƚɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 

ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. 
ɉɪɢ ɷɬɨɦ ɟɫɥɢ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ, ɞɚɧɧɵɣ ɬɢɩ 
ɬɭɪɛɢɧɵ ɧɟ ɩɨɞɯɨɞɢɬ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɉɅ40ɚ-ȼ, ɉɅ40ɛ-ȼ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ ܪ˒˓ˈˇ , ௠𝑖௡ܪ 40 40 ˏ ⁄௠௔௫ܪ  0,5 0,5 ݊′ூ⁡௢௣௧ , ˑ˄/ˏ 125 123 ܳூ⁡௢௣௧ , ˎ/˔ 1020 1150 𝜂ˏ⁡⁡௢௣௧ 0,913 0,904 ܳ′ଵ௠௔௫ , ˎ/˔ 1800 1700 𝜎⁡ሺܳଵ௠௔௫, ሻ 0,65 0,65 ܦଵ⁡௠⁡, ,⁡ˇˑˏܪ 0,46 0,46 ˏ ˏܸ ˑˇ,℃ 10 20ˏݐ 4 4 ˏ , ˏଶ/˔ 1,3 1,01 ܸː , ˏଶ/˔ 1,384 1,384 ܳ`𝑖 ⁡˓ 1,01 1,15 
 
Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɟɧɵ 

ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 
 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ : 
 

Т
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⁡𝜂ː˕ = ͳ − ሺͳ − 𝜂ˏሻ ∙ [ሺͳ − ሻߝ + ߝ ∙ √𝐷భˏ𝐷భ5 ∙ √ʜˏʜ˓ಿభబ ∙ √௩ː௩ˏ5 ],                            (3.4) 

 
ɝɞɟ    𝜂ɧ, 𝜂ɦ –  ɄɉȾ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 75,   0 = ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ 
ɠɢɞɤɨɫɬɢ ɤ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ; 1ܦ ,1ܦɦ – ɞɢɚɦɟɬɪɵ ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ʜே˓, ʜˏ – ɧɚɩɨɪɵ ɪɚɫɱɟɬɧɵɣ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 
ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ߭ɧ, ߭ ɦ –  ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɡɚɜɢɫɹɳɢɟ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ˃ܰˆ˓ = ͻ,ͺͳ ∙ ܳ˓.˕. ∙ ଵଶܦ ∙ ௣ଵ,ହܪ ∙ 𝜂˕,⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡ (3.5) 

 
ɝɞɟ     ܳ˓.˕. – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 𝜂ɫɪ – ɫɪɟɞɧɢɣ ɄɉȾ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɢɜɟɞɟɧɧɨɟ ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ: 
 ܼ′˃ˆ˓ = ே˖˔˕ே′˃ˆ˓,⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡     (3.6) 

 
ɝɞɟ     ˖ܰ˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ. 

Ɉɬɫɸɞɚ ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 ˃ܰˆ˓ = ே˖˔˕ʒЭʠ௓˃ˆ˓ . (3.7) 

 
Ɋɚɫɱɟɬɧɚɹ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ݊ଵ˔′ = ݊ଵ˓′ ∙ √ʜே˓ ∙ ∆˓ ∙ ଵ𝐷భ.  (3.8) 

 
ɝɞɟ ݊ଵ˔′  – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ (ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɢɡ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ). 

Ɋɚɫɱɟɬɧɚɹ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɬɚɧɞɚɪɬɧɵɦ ɪɹɞɨɦ. 

ɉɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɞɥɹ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ, ɪɚɫɱɟɬɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɨɜ ɩɨ ɮɨɪɦɭɥɚɦ: 
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݊ூ⁡௠௔௫′ = ௡˔ˋː˘𝐷భ(∆˓ு೘𝑖೙)బ,5 ;⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡                                                                (3.9) 

 ݊ூ⁡˓˃˔˚′ = ௡˔ˋː˘𝐷భ(∆˓ு˓)బ,5 ;⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡                                                            (3.10) 

 ݊ூ⁡௠𝑖௡′ = ௡˔ˋː˘𝐷భ(∆˓ு೘𝑎𝑥)బ,5 ;.⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡                                                                          (3.11) 

 
Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.3 ɢ 3.4. 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɚɯ ɞɥɹ 
ɬɭɪɛɢɧɵ ɉɅ40ɚ 

ɉɅ40ɚ 1 2 3 4 5 6 
D1 6 6,3 6,7 7,1 7,5 8 

ɄɉȾ ɬ 0,93 0,93 0,93 0,93 0,93 0,93 
N' ɚɝɪ 72125,14 79554,27 90028,34 101152,44 112926,81 128559,56 
z' ɲɬ 6,71 6,08 5,38 4,78 4,29 3,76 
Z a 7,00 7,00 6,00 5,00 5,00 4,00 

N ɚɝɪ 69142,86 69142,86 80666,67 96800,00 96800,00 121000,00 
ɞ1 1,05 1,05 1,05 1,05 1,05 1,05 
n' ɫ 108,34 103,20 97,07 91,63 86,76 81,36 

n ɫɢɧɯ 125,00 125,00 100,00 125,00 125,00 83,30 
n' max 118,06 123,94 105,42 139,60 147,43 104,77 
n' ɪɚɫɱ 144,22 151,40 128,77 170,53 180,09 127,98 
n' min 161,01 169,02 143,76 190,38 201,06 142,88 

Q∙ɤɩɞ ɪɚɫɱ 1,56 1,41 1,46 1,56 1,39 1,53 
Q∙ɤɩɞ max 0,85 0,77 0,80 0,85 0,76 0,84 

 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɚɯ ɞɥɹ 
ɬɭɪɛɢɧɵ ɉɅ40ɛ 

ɉɅ40ɛ 1 2 3 4 5 6 
D1 6 6,3 6,7 7,1 7,5 8 

ɄɉȾ ɬ 0,93 0,93 0,93 0,93 0,93 0,93 
N' ɚɝɪ 69926,68 77126,74 87277,50 98057,83 109467,94 124616,54 
z' ɲɬ 6,92 6,28 5,55 4,94 4,42 3,88 
Z a 7,00 7,00 6,00 5,00 5,00 4,00 

N ɚɝɪ 69142,86 69142,86 80666,67 96800,00 96800,00 121000,00 
ɞ1 1,04 1,04 1,05 1,05 1,05 1,05 
n' ɫ 106,41 101,37 95,34 89,99 85,21 79,91 

n ɫɢɧɯ 125,00 125,00 93,80 125,00 125,00 78,90 
n' max 118,28 124,16 99,06 139,86 147,70 99,42 
n' ɪɚɫɱ 144,48 151,67 121,01 170,85 180,43 121,45 
n' min 161,30 169,33 135,10 190,74 201,44 135,59 

Q*ɤɩɞ ɪɚɫɱ 1,56 1,41 1,46 1,56 1,39 1,53 
Q*ɤɩɞ max 0,85 0,77 0,80 0,85 0,76 0,84 
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Ʉ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɢɧɢɦɚɸɬɫɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɬɢɩɚ; ɉɅ40ɚ-
ȼ-670, ɉɅ40ɚ-ȼ-800, ɉɅ40ɛ-ȼ-670, ɉɅ40ɛ-ȼ-800.  

Ⱦɚɧɧɵɣ ɜɵɛɨɪ ɫɜɹɡɚɧ ɫ ɬɟɦ, ɱɬɨ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɞɨɥɠɧɨ ɜɵɛɢɪɚɬɶɫɹ ɤɪɚɬɧɵɦ ɞɜɭɦ ɢɥɢ ɬɪɟɦ, ɱɬɨ ɭɩɪɨɳɚɟɬ ɝɥɚɜɧɭɸ ɫɯɟɦɭ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɶ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɥɭɱɲɚɟɬ ɭɫɥɨɜɢɹ ɢ ɫɧɢɠɚɟɬ ɡɚɬɪɚɬɵ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɟɝɨ ɪɟɦɨɧɬɚ. 

ɉɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɪɚɛɨɱɭɸ ɡɨɧɭ 
ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɧɚɣɬɢ ɪɚɫɱɟɬɧɭɸ ɢ ɦɚɤɫɢɦɚɥɶɧɭɸ 
ɬɨɱɤɢ, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɭɪɚɜɧɟɧɢɹ: 

 ܳଵ′ ∙ 𝜂ː˕ = ே˃ˆ˓ଽ,଼ଵ∙𝐷భమ∙ு˓ಿ ∙√ு˓ಿ ∙𝜂ˆ̝˓ ;                                                        (3.12) 

 ܳଵ௠௔௫′ ∙ 𝜂ː˕ = ே˃ˆ˓ଽ,଼ଵ∙𝐷భమ∙ு೘𝑎𝑥∙√ு೘𝑎𝑥∙𝜂ˆ̝˓ ;                                                           (3.13) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n′୍⁡˓, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୍ ∙ ηʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ  

ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ: 
  Q′୍ = ୕ౣi౤Dభమ∙√ୌ∙∆ ;                                                                                               (3.14) 

  
ɝɞɟ   Q୫୧୬ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɛɨɱɟɣ ɡɨɧɵ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ 
ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ, ɩɪɨɩɭɫɤɚɟɦɵɣ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. 

ȼ ɞɚɧɧɨɦ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ – ɷɬɨ ɪɚɫɯɨɞ ɧɚ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɤɨɦɩɥɟɤɫ, ɪɚɜɧɵɣ 100 ɦ3/ɫ.  

ɉɪɢɜɟɞɟɧɧɵɣ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɢ ɦɢɧɢɦɚɥɶɧɨɦ 
ɧɚɩɨɪɚɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 ܳ௠௔௫.˔˃ː′ = ொ೘𝑖೙௭𝑎∙𝐷భమ∙√∆˓∙ு೘𝑎𝑥 ;                                                             (3.15) 

 ܳ௠𝑖௡.˔˃ː′ = ொ೘𝑖೙௭𝑎∙𝐷భమ∙√∆˓∙ு೘𝑖೙ ;                                                              (3.16) 

 
ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.5 ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.2 ɢ 

3.3. 
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Ɍɚɛɥɢɰɚ 3.5 – ɉɪɢɜɟɞɟɧɧɵɣ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ܳ௠௔௫.˔˃ː′ , ˎ/˔ ܳ௠𝑖௡.˔˃ː′   ˎ /˔ 
ɉɅ40ɚ-ȼ-670 357,24 487,21 
ɉɅ40ɚ-ȼ-800 250,62 341,72 

  

 
Ɋɢɫɭɧɨɤ 3.2 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ- 

670 ɢ ɉɅ40ɚ-ȼ-800 
 

ɇɚ ɪɢɫɭɧɤɟ 3.2 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɡɨɧɵ ɪɚɛɨɬɵ ɉɅ40ɚ-ȼ- 800 
ɪɚɫɱёɬɧɚɹ ɬɨɱɤɚ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
Ƚɢɞɪɨɬɭɪɛɢɧɭ ɉɅ40ɚ-ȼ- 800 ɞɚɥɟɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦ.  

 

 
Ɋɢɫɭɧɨɤ 3.3 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ- 

670 ɢ ɉɅ40ɛ-ȼ-800 
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ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɡɨɧɵ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ- 670 ɢ ɉɅ40ɛ-ȼ- 
800 ɜɢɞɧɨ, ɱɬɨ ɥɢɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, ɜɵɯɨɞɢɬ ɡɚ ɡɨɧɭ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ⱦɚɧɧɭɸ ɝɢɞɪɨɬɭɪɛɢɧɭ ɞɚɥɟɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦ.  

 
3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 

3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇Zʟ.К. = Zʜ.ʐ.ሺQʜ.ʐ.ሻ + Hୗ,                                                                            

(3.17)  
 

ɝɞɟ  Zʜ.ʐ.ሺQʜ.ʐ.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ Qʜ.ʐ., ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ Hୗ. ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ: 

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɩɪɢ ɇɉɍ; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɢ Hɪ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫ Nɪ ɢ 

Hmin. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
 Hୗ = ͳͲ,͵͵ − ∇Zʜʐሺ୕ʜʐሻଽ଴଴ − σ ∙ H − ͳ,ͷ,                                                         

(3.18) 
 
ɝɞɟ ⁡⁡⁡⁡B = ͳͲ,͵͵ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ∇ZʜʐሺQʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; σ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ 
ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ.  
 ܼʟКሺH୫୧୬ሻ = Zː˄⁡(Q⁡ሺH୫୧୬ሻ) + H௦ሺH௠𝑖௡ሻ,⁡                                               (3.19) 

 ܼʟК(H˓˃˔˚) = Zː˄ ⁡ቀQ⁡(H˓˃˔˚)ቁ + H௦(H˓˃˔˚),                                             (3.20) 

 ܼʟКሺH௠௔௫ሻ = Zː˄⁡(Q⁡ሺH୫a୶ሻ) + H௦ሺH୫a୶ሻ,                                              (3.21) 
 

ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 3.6 ɞɥɹ ɉɅ40ɚ-ȼ-670 
 
 
Ɍɚɛɥɢɰɚ 3.6 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-670 
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ns' 𝜎 Q' Q ∇ Hs ∇ܼ˓.ˍ. 

ɇɦɚɤɫ 105 0,175 0,88 245,1109 10,5 2,08 12,58 
ɇɪɚɫɱ 129 0,57 1,63 371,6611 11,4 -5,89 5,51 
ɇɦɢɧ 144 0,56 1,52 310,4405 11,25 -1,27 9,98 

 
ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ∇Zʟ.К.  ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ, ∇Zʟ.К. =ͷ,ͷͳ. 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɞɚɧɧɵɯ ɬɭɪɛɢɧ, ɭɤɚɡɚɧɧɵɟ 

ɜ ɬɚɛɥɢɰɚɯ ɩɪɢɥɨɠɟɧɢɢ 2, ɢ ɪɚɫɱɟɬ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ, ɛɵɥ ɩɪɨɜɟɞɟɧ ɢɧɠɟɧɟɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɛɨɪɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ «əɤɭɬɫɤɨɣ Ƚɗɋ». ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɤ ɫɪɚɜɧɟɧɢɸ ɛɵɥɨ 
ɩɪɟɞɫɬɚɜɥɟɧɨ 28 ɞɢɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ.  

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɭɪɛɢɧɭ ɉɅ40ɚ-ȼ-670, ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1=6,7 ɦ, ɬɚɤ 
ɤɚɤ ɜ ɡɨɧɟ ɪɚɛɨɬɵ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ, ɞɚɧɧɵɣ ɞɢɚɦɟɬɪ ɨɛɟɫɩɟɱɢɬ 
ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɩɨɞ ɍɇȻ, ɞɚɧɧɵɣ ɪɚɡɦɟɪ ɊɄ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ Za = 6, ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nc 

= 100 ɨɛ/ɦɢɧ. 
 
3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ  

 
ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 

 h = ʹ,͵ ∙ ଵܦ = ʹ,͸ͳͷ ∙ ͸,͹ = ͳ͹,ͷʹ⁡ˏ. (3.22) 
 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 φ˔.ˍ = ʹͳͲ°. (3.23) 
 

ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 B˔˒ = ʹ,ͺͺͷ ∙ ଵܦ = ʹ,ͺͺͷ ∙ ͸,͹ = ͳͻ,͵ʹ⁡ˏ. (3.24) 
  

Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 L = Ͷ,ͷͶͺ ∙ ଵܦ = Ͷ,ͷͶͺ ∙ ͸,͹ = ͵Ͳ,Ͷ͹⁡ˏ. (3.25) 
 

ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
ଵܤ  = ʹ,ͷ ∙ ଵܦ = ʹ,ͷ ∙ Ͷ,ʹͷ = ͳ͸,͹ͷ⁡ˏ. (3.26) 
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Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 3.7 
 

Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ȼɟɥɢɱɢɧɚ 
ɋɟɱɟɧɢɹ 

rɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

ri 11,986 11,305 10,624 9,943 9,262 8,581 7,900 7,219 6,538 5,857 5,176 4,495 

bi 5,058 4,821 4,585 4,348 4,112 3,875 3,639 3,402 3,166 2,929 2,693 2,456 

rk 5,777 5,714 5,650 5,587 5,524 5,460 5,397 5,334 5,270 5,207 5,143 5,080 

rk/ra 1,124 1,112 1,099 1,087 1,075 1,062 1,050 1,038 1,025 1,013 1,001 0,988 

ln(rk/ra) 0,117 0,106 0,095 0,083 0,072 0,060 0,049 0,037 0,025 0,013 0,001 -0,012 

ri/ra 2,332 2,199 2,067 1,934 1,802 1,669 1,537 1,404 1,272 1,140 1,007 0,875 

ln(ri/ra) 0,847 0,788 0,726 0,660 0,589 0,513 0,430 0,340 0,241 0,131 0,007 -0,134 

bi∙ln(ri/ra) 4,283 3,800 3,329 2,869 2,421 1,986 1,564 1,156 0,762 0,383 0,019 -0,329 

rk*ctgɣ 21,561 21,324 21,088 20,851 20,615 20,378 20,142 19,905 19,668 19,432 19,195 18,959 

rk∙ctgɣ∙ln(r
k/ra) 

2,520 2,257 1,997 1,739 1,484 1,232 0,982 0,736 0,492 0,251 0,013 -0,223 

mi 2,378 2,141 1,905 1,668 1,432 1,195 0,959 0,722 0,486 0,249 0,013 -0,224 

Ji 4,500 4,044 3,596 3,158 2,728 2,309 1,900 1,501 1,115 0,740 0,378 0,029 

ᶲi 210 188,72 167,84 147,36 127,33 107,75 88,65 70,07 52,03 34,54 17,65 1,34 

 
ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.4. ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
3.5. 

 

 
Ɋɢɫɭɧɨɤ 3.4 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɩ = f(r i) 
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Ɋɢɫɭɧɨɤ 3.5 – ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ 

 
3.2.3 Ɋɚɫɱɟɬ ɜɚɥɚ ɢ ɩɨɞɲɢɩɧɢɤɨɜ  

 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 

˅∗ܦ  ൒ (ହ,ଵ∙ʛˍ˓[𝜏ˇˑ˒] )଴,ଷଷ,                                                                                          

(3.27) 
 
ɝɞɟ   [߬ˇˑ˒] = ͵Ͳ − ͵ͷ⁡ʛʞ˃, 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ே௡˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ଼଴଺଺଺,଺଻ଵ଴଴ = ͹,ͺͷ.                                   

(3.28) 
˅∗ܦ  = ቀହ,ଵ∙଻,଼ହଷ଴ ቁ଴,ଷଷ = ͳ,ʹ⁡ˏ. 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
˅ܦ  = ͳ,ʹ⁡ˏ. 
 
3.2.4 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ  

 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴ˓˃ˇ = Ͳ,ͺ ∙ ቀ ே௡˔ˋː˘∙𝐷భቁ = ଴,଼∙଼଴଺଺଺ଵ଴଴⁡∙଺,଻ = ͻ͸, ͵ͳ⁡ˍʜ.⁡⁡                                        (3.29) 
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Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀˒, ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 
ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ ܦ˅, ɩɪɢɧɢɦɚɟɦ ݀˒=1,22 ɦɦ 

Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: p˖ˇ = ୖ˓˃ˇୢ˒∙୦˒ ൑ [p˖ˇ], ˍʞ˃,⁡                                                                            (3.30) 

 
ɝɞɟ     h˒ ɩɪɢɧɢɦɚɟɬɫɹ 500 ɦɦ., ɩɪɢ D˅ = ሺͳʹͲͲ − ͳ͸ͲͲሻ⁡ˏˏ.⁡ 

 [p˖ˇ] = ʹͻ ∙ U, ˍʞ˃.                                                                                     (3.31) 
 U = Ɏ ∙ n˔ˋː˘ ∙ ୢ˒ଷ଴ , ˏ˔ˈˍ⁡⁡⁡                                                                                 (3.32) 

 
 Ɋɚɫɱɟɬ:  

ˇ˖݌  = ଽ଺,ଷଵଵ,ଶଶ∙଴,ହ = ͳͷ͹,ͺͺˍʞ˃.                 
                                                   ܷ = ͵,ͳͶ ∙ ͳͲͲ ∙ ଵ,ଶଶଷ଴ = ͳʹ,͹͸ ˏ˔ˈˍ.⁡                                                         

[ˇ˖݌]  = ʹͻ ∙ ͳʹ,͹͸ = ͵͹Ͳ⁡ˍʞ˃.⁡⁡⁡                                                          
 
ɍɫɥɨɜɢɟ ݌˖ˇ ൑   .ɫɨɛɥɸɞɚɟɬɫɹ [ˇ˖݌]
 
Ɋɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ:  
 ℎ˒ = ͷͲͲ⁡ˏˏ 
 ܼ˔ˈˆˏ = ͳͲ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 Rଵ = ୖ˓˃ˇଵ+ଶ∙ୡ୭ୱa+ଶୡ୭ୱሺଶaሻ , ˍʜ⁡                                                                        (3.33) 

 

ɝɞɟ    a = ଷ଺଴Z˔ˈˆˏ⁡⁡⁡ 
 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ˇ˖݌  = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ˒ ൑ ,[ˇ˖݌] ˍʞ˃⁡                                                                           (3.34) 

 l˔ˈˆˏ = ሺͲ,ͺͷ − Ͳ,ͻͲሻɎ ∙ ୢ˒Z˔ˈˆˏ , ˏ⁡                                                                 (3.35) 
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[p˖ˇ] = ͷͲ ∙ U, ˍʞ˃⁡⁡                                                                                    (3.36) 
 
Ɋɚɫɱɟɬ:  ܽ = ଷ଺଴ೀଵ଴ = ͵͸ை  

 ܴଵ = ଽ଺,ଷଵଵ+ଶ∙௖௢௦ሺଷ଺ೀሻ+ଶୡ୭ୱሺଷ଺ೀሻ = ʹʹ,ͻ͵⁡⁡ˍʜ  

 l˔ˈˆˏ = Ͳ,ͻͲ ∙ ͵,ͳͶ ∙ ଵ,ଶଶଵ଴ = Ͳ,͵Ͷ⁡ˏ  

 p˖ˇ = ଽ଺,ଷଵ଴,ଷସ∙଴,ହ = ͷ͸͸,ͷ͵⁡ˍʞ˃   

 [p˖ˇ] = ͷͲ ∙ ͳʹ,͹͸ = ͸͵ͺ,ͲͲ⁡ˍʞ˃  
 
ɍɫɥɨɜɢɟ ݌˖ˇ ൑  .ɫɨɛɥɸɞɚɟɬɫɹ [ˇ˖݌]
ȼ ɨɛɨɢɯ ɜɢɞɚɯ ɩɨɞɲɢɩɧɢɤɨɜ ɜɵɲɟɫɤɚɡɚɧɧɨɟ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ, ɧɨ ɢɡ-

ɡɚ ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɛɪɚɧ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ. 
 
3.3  ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 
 

ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ (ɧɚɩɪɢɦɟɪ, ɫɟɪɜɨɦɨɬɨɪɨɜ ɇȺ). 

Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ ɢ ɫɥɢɜɧɨɝɨ ɛɚɤɚ.  
Ʉɨɬɟɥ ɧɚ ɨɞɧɭ ɬɪɟɬɶ ɡɚɩɨɥɧɟɧ ɦɚɫɥɨɦ ɢ ɧɚ ɞɜɟ ɬɪɟɬɢ – ɜɨɡɞɭɯɨɦ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ.  
ɇɚ ɫɥɢɜɧɨɦ ɛɚɤɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɦɚɫɥɨɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, ɩɟɪɢɨɞɢɱɟɫɤɢ 

ɩɨɩɨɥɧɹɸɳɢɟ ɡɚɩɚɫɵ ɦɚɫɥɚ ɜ ɤɨɬɥɟ. 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 

ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [7] ɨɩɪɟɞɟɥɹɟɦ ɦɚɫɥɨɧɚɩɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ  
Ɇɇɍ10/1–40 –12,5–2.  
ɗɬɚ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɨɦɢɧɚɥɶɧɵɦ ɨɛɴɟɦɨɦ 10 ɦ3 ɞɚɜɥɟɧɢɟ 40 

ɤɝɫ/ɫɦ2. 
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3.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅȾ, ɬɨ ɜɵɛɪɚɧ ɗȽɊK (ɞɥɹ ȽȺ ɫ 
ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 150 ɦɦ. 
ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ-150. 
 
 

3.5 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 

 nୡ = ͳͲͲ⁡ ˑ˄ˏˋː,⁡   

 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏ = ே𝑎௖௢௦𝜑,⁡                                                                                                                         

(3.37) 
 
ɝɞɟ     ܿ ߮ݏ݋ = Ͳ,ͺ − Ͳ,ͻ; 
 ܵːˑˏ = ͺͲ͸͸͸,͸͹Ͳ,ͻ = ͺͻ,ʹ͸ͻ⁡ʛʑ ∙ ʏ. 
 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
݌  = ଺଴଴଴௡೎ ;⁡⁡⁡⁡⁡⁡                                                                                                     

(3.38) 
݌  = ͸ͲͲͲͳͲͲ = ͸Ͳ. 
 
ȼɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɱɢɫɥɭ ɩɚɪ ɩɨɥɸɫɨɜ: 

ɋȼ-1070/145-60. 
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4 Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 

4.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɪɨɪɚɛɨɬɤɢ ɜ 
ɫɨɱɟɬɚɧɢɢ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ, ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɢ ɫɬɚɬɢɱɟɫɤɢɦɢ ɪɚɫɱёɬɚɦɢ 

ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɜɵɛɪɚɜ ɬɢɩ ɩɥɨɬɢɧɵ, ɨɩɪɟɞɟɥɹɸɬ 
ɩɨɥɨɠɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧ ɢ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. ɇɚ ɩɨɫɥɟɞɭɸɳɢɯ 
ɫɬɚɞɢɹɯ ɤɨɧɫɬɪɭɢɪɭɸɬ ɩɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɚ, ɩɪɨɟɤɬɢɪɭɸɬ ɭɫɬɪɨɣɫɬɜɚ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ; ɤɨɧɫɬɪɭɢɪɭɸɬ ɩɨɞɡɟɦɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ, ɟё ɛɵɤɢ ɢ ɭɫɬɨɢ, ɜɵɛɢɪɚɸɬ 
ɬɢɩɨɜɨɟ ɢɥɢ ɩɪɨɟɤɬɢɪɭɸɬ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

 
4.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ (ɇ=40 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ (ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ – ɦɟɪɝɟɥɶ) [7], 
ɩɪɢɫɜɨɟɧ: III.  

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ [7]. ɉɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (N=484 Ɇȼɬ), ɩɪɢɫɜɨɟɧ: II . 

Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ (ɱɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 1500 
ɱɟɥɨɜɟɤ, ɱɬɨ ɨɬ 500 ɞɨ 3000), ɩɪɢɫɜɨɟɧ: II . 

ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ II ɤɥɚɫɫ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɪɚɫɯɨɞɚ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1%, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,1%. 

 
4.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

 
ɉɪɢɧɢɦɚɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ 

ɝɪɚɧɶɸ ߘʒʒʞ: 
ʒʒʞߘ  = ʜʞʢߘ + ℎ௦ , (4.1) 
 

ɝɞɟ   ℎ௦– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ℎ௦ = ∆ℎ௦௘௧ + ℎ௥௨௡ଵ% + ܽ, (4.2) 
 

ɝɞɟ    ∆hୱୣ୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
 h୰୳୬ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; 
 ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚɢɛɨɥɶɲɢɦ ɢɡ 0,5 ɦ ɢ 0,1h1%. 

2,04∙0,1=0,204 ɦ, ɩɪɢɧɢɦɚɟɦ 0,5 ɦ. 
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ௪ܸ = ʹͷ ɦ/ɫ ɩɪɢɧɢɦɚɸ 
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௪ܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹͷሻ ∙ ͳͲ−଻ = ʹͷ,ͷ ∙ ͳͲ−଻. 
 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = ͶͷͲͲ⁡ˏ. 
ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 
 d = ∇ɇɉɍ − ∇ɞɧɚʹ = ͷͲ − ͳͲʹ = ʹͲ⁡ɦ/  (4.3) 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɜ ȼȻ ɪɚɜɧɚ: 
 ∆hୱୣ୲ = K୛ ∙ vଶ ∙ Lg ∙ d ∙ cosȽ୵,⁡ (4.4) 

 
ɝɞɟ    v = ʹͷˏ/˔ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ. 

 ∆hୱୣ୲ = ʹͷ,ͷ ∙ ͳͲ−଻ ∙ ʹͷଶ ∙ ͶͷͲͲͻ,ͺͳ ∙ ʹͲ ∙ °Ͳݏ݋ܿ = Ͳ,Ͳ͵͹⁡ɦ. 
 

ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ%,⁡⁡⁡ (4.5) 
 

ɝɞɟ   ݇௥ = ͳ⁡ɢ⁡݇௣ = Ͳ,ͻ⁡– ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɉ, ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɨɬɤɨɫ ɭɤɪɟɩɥɟɧ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ 
ɩɥɢɬɚɦɢ⁡[ʹ]; ݇௦௣ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɢ ɩɪɢɧɢɦɚɟɦɵɣ 
ɩɨ ɋɉ, ɫ ɭɱёɬɨɦ ɬɨɝɨ, ɱɬɨ ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ m=3,  ɤɪɟɩɥɟɧɢɟ 
ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ–ɠ/ɛ ɩɥɢɬɵ [ʹ]; ⁡݇௥௨௡ −ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [ʹ] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ. 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
1. ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 

 gLvଶ = ͻ,ͺͳ ∙ ͶͷͲͲʹͷଶ = ͹Ͳ,͸, 
 

 gtv = ͻ,ͺͳ ∙ ͸ ∙ ͵͸ͲͲʹͷ = ͺͶ͹͸,  

 
ɝɞɟ   t = 6 ɱ - ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

 
 

2.  ɉɨ ɝɪɚɮɢɤɭ ([6]  ɪɢɫ.1) ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɢ ɡɧɚɱɟɧɢɹɦ ୥L୴మ ɢ ୥୲୴  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ୥୦̅୴మ ɢ ୥୘̅୴ . 
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ɉɪɢ ୥L୴మ = ͹Ͳ,͸ ɨɩɪɟɞɟɥɢɦ ୥୦̅୴మ = Ͳ,Ͳͳ͸ ɢ ୥୘̅୴ = ͳ,Ͷͷ 

ɉɪɢ ୥୲୴ = ͺͶ͹͸ ɨɩɪɟɞɟɥɢɦ ୥୦̅୴మ = Ͳ,Ͳͺ ɢ ୥୘̅୴ = Ͷ,Ͳ 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ୥୦̅୴మ ɢ ୥୘̅୴  ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅: 

 h̅ = Ͳ,Ͳͳ͸ ∙ vଶg = Ͳ,Ͳͳ͸ ∙ ʹͷଶͻ,ͺͳ = ͳ,Ͳʹ⁡ˏ, (4.6) 

  T̅ = ͳ,Ͷͷ ∙ vg = ͳ,Ͷͷ ∙ ʹͷͻ,ͺͳ = ͵,͹Ͳ⁡c. (4.7) 

  
3.  ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 

 

ୢ̅̅ ̅ = gT̅ଶʹɎ = ͻ,ͺͳ ∙ ͵,͹Ͳଶʹ ∙ ͵,ͳͶ = ʹͳ,͵͵⁡ˏ. (4.8) 

  
4. ɍɫɥɨɜɢɟ d = ʹͲ⁡ˏ > Ͳ,ͷ ∙ ୢ̅̅ ̅ = ͳͲ,͸͸⁡ˏ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬ 

ɜɵɩɨɥɧɹɟɦ ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ 
 

5. Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅k୧ = ͳ,Ͳʹ ∙ ʹ,Ͳ = ʹ,ͲͶ⁡ˏ, (4.9) 
  
ɝɞɟ    ki = 2,0 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ([6] ɪɢɫ. 2). 
Ʉɨɷɮɮɢɰɢɟɧɬ ݇௥௨௡ ɨɩɪɟɞɟɥɢɦ ɢɫɯɨɞɹ ɢɡ ɜɵɪɚɠɟɧɢɹ ɩɨ ɝɪɚɮɢɤɭ: 
%ℎଵߣ̅  = ʹͳ,͵͵ʹ,ͲͶ = ͳͲ,Ͷ͸ 

 
ɉɪɢɧɢɦɚɟɦ ݇௥௨௡ =1,4 
 ℎ௥௨௡ଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͷ ∙ ͳ,Ͷ ∙ ʹ,ͲͶ = ͵,ͺ͸⁡ɦ/ 
 
ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 

ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 
ℎ௦ = ͵,ͺ͸ + Ͳ,Ͳ͵͹ + Ͳ,ͷ = Ͷ,ͶͲ⁡ɦ 
ʒʒʞߘ  = ͷͲ + Ͷ,ͶͲ = ͷͶ,Ͷ⁡ˏ. 
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4.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

ɉɪɢɧɢɦɚɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ 
ɝɪɚɧɶɸ ߘʒʐʞ: 

ʒʐʞߘ  = ʜʞʢߘ + ℎଵ% + ∆hୱୣ୲ + ˃, (4.10) 
 

ɝɞɟ    ܽ – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ: 
ɞɥɹ II ɤɥɚɫɫɚ – 0,7 ɦ. 

ʒʐʞߘ  = ͷͲ + ʹ,ͲͶ + Ͳ,Ͳ͵͹ + Ͳ,͹ʹ = ͷʹ,ͺͲ⁡ˏ,  
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = Ͷ͸ + ͳ,͸ ∙ Ͷ = ͷʹ,Ͷ⁡ˏ, (4.11) 

˕˔ܪ⁡⁡⁡⁡ˈˇˆ  = Ͷ⁡ˏ, ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ.  
 
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɧɢɦɚɸ ɨɬɦɟɬɤɭ ɜɵɫɨɬɵ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

ɪɚɜɧɨɣ 52,8 ɦɟɬɪɚ.  
 

4.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸ: 
 ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ 

ɨɬɜɟɪɫɬɢɣ; 
 ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 
 ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ; 
 ɮɨɪɦɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
 ɫɨɩɪɹɠɟɧɢɟ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
 ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ; 
 ɫɩɨɫɨɛ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɜɨɞɵ ɢ ɩɚɪɚɦɟɬɪɵ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜ. 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɇɉɍ ɢ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɡɚɬɜɨɪɨɜ 
ɫɨɨɪɭɠɟɧɢɹ. Ɉɩɪɟɞɟɥёɧɧɵɟ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɚɬ ɩɪɨɜɟɪɤɟ 
ɧɚ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
ɩɨɜɟɪɤɢ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɢ ɍɇȻmɚɯ ɜɫɟɦɢ 
ɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ. 
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4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ.  
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɫ 

ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɨ 

ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
 ܳ˓.ˑ˔ː. = ܳ௠௔௫.ˑ˔ː. − ܳʒЭʠ = ͳʹͻʹ − ሺ͸ − ͳሻ · ʹͲʹ = ʹͺ͹ ˏଷ ˔⁄ ,           (4.12) 

 
ɝɞɟ    ܳ ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ܳʒЭʠ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n-1) ɩɪɢ ɱɢɫɥɟ 
ɚɝɪɟɝɚɬɨɜ ɞɨ 6 ɜɤɥɸɱɢɬɟɥɶɧɨ [3]. 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: 
˅ݍ  = ͳ,ʹͷ ∙  (4.13) ,˓ݍ

  
ɝɞɟ    ݍ˓ −⁡ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ:  
˓ݍ   = [ℎߥ] ∙ ℎʜʐ, (4.14) 
  
ɝɞɟ    ℎʜʐ −⁡ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɝɪɚɮɢɤɭ Q= f(H),ɍɇȻ = 13,5 ɦ, ɬɨɝɞɚ  

 ℎʜʐ = ʢʜʐ − ∇ˇː˃ = ͳ͵,ͷ − ͳͲ,Ͳ = ͵,ͷ⁡ˏ, (4.15) 
 
ɝɞɟ   [ߥℎ] − ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5,0 ɦ/ɫ. 

˓ݍ  = ͷ,Ͳ ∙ ͵,ͷ = ͳ͹,ͷ⁡ ˏଶ ˔⁄ .  
 
Ɍɨɝɞɚ 
˅ݍ  = ͳ,ʹͷ ∙ ͳ͹,ͷ = ʹͳ,ͺͺ⁡ ˏଶ ˔⁄ .  
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
 ʑ = ˅ݍ˓ܳ = ʹͺ͹ʹͳ,ͺͺ = ͳ͵,ͳͳ⁡ˏ. (4.16) 

 
Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 

ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 10 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
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݊ = ʑܾ = ͳ͵,ͳͳͳͲ = ͳ,͵ͳ ≈ ʹ. (4.17) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɜɧɚ: 
 ʑ = ܾ ∙ ݊ = ͳͲ ∙ ʹ = ʹͲ⁡ˏ; (4.18) 
 
Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 
ʐߜ  = Ͳ,ʹͷ ∙ ͳͲ + ሺͲ,ͷ − ʹሻˏ = Ͳ,ʹͷ ∙ ͳͲ + ͳ,ͷ = Ͷ⁡ˏ.  
 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ 

ɨɛɬɟɤɚɧɢɹ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 
 ʑʐ = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ʹͲ + ሺʹ − ͳሻ ∙ Ͷ = ʹͶ⁡ˏ.⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡ (4.19) 

 
4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ. 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ  = ( ொ˓௠∙𝐵′∙√ଶ୥)ଶ ଷ⁄
, (4.20) 

  
ɝɞɟ  m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ 
ɫɬɟɧɤɢ ɬɢɩɚ B(m ≈ 0,49). 

଴ଵܪ  = ቀ ଶ଼଻଴,ସଽ∙ଶ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͵,ͷʹ⁡ˏ, 
 
 

  
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.1: 
଴ଶܪ  = ( ܳ˓݉ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ ܤ ∙ √ʹg)ଶ ଷ⁄ , (4.21) 

 
ɝɞɟ    𝜎˔ˉ– ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ 𝜎௡= 1; 𝜎˗– ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ (𝜎˗= 1). 
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Ɋɢɫɭɧɨɤ 4.1 – ȼɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ (Ʉɪɢɝɟɪɚ-

Ɉɮɢɰɟɪɨɜɚ) 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ଴ଵܪ ∙ ܾߦ , (4.22) 

  
ɝɞɟ     0,45 =⁡ߦ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
(ɩɨɥɭɤɪɭɝɥɚɹ) (ɪɢɫ.4.2). 
 

 
Ɋɢɫɭɧɨɤ 4.2 – Ɉɱɟɪɬɚɧɢɟ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
  𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ͵,ͷʹ ∙ Ͳ,ͶͷͳͲ = Ͳ,ͻ͸ͺ, 

 
 

଴ଶܪ = ( ʹͺ͹Ͳ,Ͷͻ ∙ ͳ ∙ Ͳ,ͻ͸ͺ ∙ ͳ ∙ ʹͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͵,͸Ͳ⁡ˏ.  

 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ 

ɤ ɜɨɞɨɫɥɢɜɭ ߥ଴: 
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ܪ = ଴ଶܪ − ଴ଶʹgߥߙ , (4.23) 

 
ɝɞɟ   1,1 = ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 

 
 

଴ߥ = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺܤ + ሺ݊ − ͳሻ ·  ʐሻ, (4.24)ߜ

଴ߥ   = ଶ଼଻ሺହ଴−ଵ଴ሻሺଶ଴+ሺଶ−ଵሻ∙ସሻ = Ͳ,ʹͻͻ⁡ ˏ ˔⁄ ,  

ܪ   = ͵,Ͳ − ଵ,ଵ∙଴,ଶଽଽమଶ∙ଽ,଼ଵ = ͵,ͷͻ⁡ˏ.  

  
Ɉɩɪɟɞɟɥёɧɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: ܪ˔˕ = Ͷ,Ͳ⁡ˏ.  
Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͷͲ,Ͳ − Ͷ,Ͳ = Ͷ͸,Ͳ⁡ˏ. (4.25) 

 
4.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɢɦ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢ ɷɬɨɦ 
ɡɚɦɟɬɢɦ, ɱɬɨ ɩɪɨɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɫɟ ɜɨɞɨɫɛɪɨɫɵ ɢ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ: 

 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒЭʠ = ͳͷͷʹ − ሺ͸ − ʹሻ · ͳʹ͸ = ͷͶ͹ ˏଷ ˔⁄ . (4.26) 
 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɪɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

.˅଴ଵ˒ˑܪ  = ( ொ˓.˒ˑ˅௠∙𝐵∙√ଶ୥)ଶ ଷ⁄ = ቀ ହସ଻଴,ସଽ∙ଶ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͷ,Ͷͳ⁡ˏ. 
(4.27) 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ܪ଴ଶ˒ˑ˅. ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ 

ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
.˅଴ଶ˒ˑܪ  = ( ܳ˓.˒ˑ˅݉˒ˑ˅ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ ܤ ∙ √ʹg)ଶ ଷ⁄ , (4.28) 

  𝜎˔ˉ = ͳ − ଴,ଶ∙ହ,ସଵ∙଴,ସହଵ଴ = Ͳ,ͻͷͳ,  



58 
 

ɝɞɟ  ݉˒ˑ˅– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 
ɮɨɪɦɭɥɟ: ݉˒ˑ˅ = ݉ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ுబభ˒ˑ˅.ு˔˕ − Ͳ,Ͳͷ ቀுబభ˒ˑ˅.ு˔˕ ቁଶ], (4.29) 

  ݉˒ˑ˅ = Ͳ,Ͷͻ ∙ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ∙ ହ,ସଵସ − Ͳ,Ͳͷ ∙ ቀହ,ସଵସ ቁଶ] = Ͳ,ͷͳʹ, 

.˅଴ଶ˒ˑܪ  = ቀ ହସ଻଴,ହଵଶ∙ଵ∙଴,ଽହଵ∙ଵ∙ଶ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͷ,ͶͶ⁡ˏ. 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ˅଴ଶ˒ˑܪ − 𝛼𝜈బ˒ˑ˅మଶ୥ , (4.30) 

˅଴˒ˑߥ   = ொ˓.˒ˑ˅ሺ∇ʣʞʢ−∇ˇː˃ሻሺʑ+ሺ௡−ଵሻ𝛿ʐ, (4.31) 

  𝑣଴˒ˑ˅ = ହସ଻ሺହଵ,଴−ଵ଴,଴ሻ∙ሺଶ଴+ሺଶ−ଵሻ∙ସሻ = Ͳ,ͷͷ͸⁡ ˏ ˔⁄ ,  

˅ˑ˒ܪ   = ͷ,ͶͶ − ଵ,ଵ∙଴,ହହ଺మଶ∙ଽ,଼ଵ = ͷ,ͶͲ⁡ˏ.  

 
ɉɪɨɜɟɪɢɦ, ɧɟ ɩɪɟɜɵɲɚɟɬɫɹ ɥɢ ɨɬɦɟɬɤɚ ∇ʣʞʢ˓ɡɚɞɚɧɧɭɸ Ɏɉɍ = 251,0 ɦ 

ɩɪɢ ɬɚɤɨɦ ɧɚɩɨɪɟ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = Ͷ͸ + ͷ,ͶͲ = ͷͳ,ͶͲ⁡ˏ. (4.32) 
 ∇ʣʞʢ > ∇ʣʞʢ˓, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 

ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ ܳ˒ˑ˅ = ͳͷͷʹ ɦ3/ɫ. 
ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ  ɞɥɹ ˕˔ܪ

ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɭɦɧɨɠɚɸɬɫɹ ɧɚ ܪ˔˕. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 4.1, ɨɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ 
ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
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Ɍɚɛɥɢɰɚ 4.1 – Ʉɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ (ɫɬɟɧɤɢ 
Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 
№ɬɨɱɤɢ x y №ɬɨɱɤɢ x y №ɬɨɱɤɢ x y 

1 0 0,50 21 8,00 4,94 41 16,00 19,69 
2 0,40 0,14 22 8,40 5,48 42 16,40 20,58 
3 0,80 0,03 23 8,80 6,03 43 16,80 21,48 
4 1,20 0,00 24 9,20 6,61 44 17,20 22,38 
5 1,60 0,02 25 9,60 7,58 45 17,60 23,28 
6 2,00 0,11 26 10,00 7,84 46 18,00 24,18 
7 2,40 0,24 27 10,40 8,49 47 18,40 25,07 
9 3,20 0,58 29 11,20 9,85 49 19,20 26,87 
10 3,60 0,79 30 11,60 10,44 50 19,60 27,77 
11 4,00 1,02 31 12,00 11,30 51 20,00 28,67 
12 4,40 1,28 32 12,40 12,05 52 20,40 29,56 
13 4,80 1,58 33 12,80 12,83 53 20,80 30,46 
14 5,20 1,90 34 13,20 13,62 54 21,20 31,36 
15 5,60 2,26 35 13,60 14,44 55 21,60 32,26 
16 6,00 2,64 36 14,00 15,27 56 22,00 33,16 
17 6,40 3,06 37 14,40 16,12 57 22,40 34,05 
18 6,80 3,49 38 14,80 17,00 58 22,80 34,95 
19 7,20 3,95 39 15,20 17,88 59 23,20 35,85 
20 7,60 4,43 40 15,60 18,79 60 23,60 36,75 

 
 

 
Ɋɢɫɭɧɨɤ 4.3 – Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 
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4.2.4 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 

ɍɫɬɚɧɨɜɥɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫ. 4.4). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ 
ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ.  

 
Ɋɢɫɭɧɨɤ 4.4 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɩɪɟɞɟɥɹɸ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 

 ℎˍ˓ = √ 𝛼∙ொˑ˔ː.˓.మ௚∙ሺ𝐵+∑𝛿˄ሻమయ = √ ଵ,ଵ∙ଶ଼଻మଽ,଼ଵ∙ሺଶସሻమయ = ʹ,ͷʹ⁡ˏ. (4.33) 

 
Ɉɩɪɟɞɟɥɸ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 

 ଴ܶ = ʜʞʢߘ − ʓʜʏߘ = ͷͲ,Ͳ − ͳͲ,Ͳ = ͶͲ,Ͳ⁡ˏ. (4.34) 
 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ξ𝑇బ = 𝑇బℎˍ˓ = ସ଴,଴ଶ,ହଶ = ͳͷ,ͺ͹⁡ˏ. (4.35) 

 
ɉɨ ɝɪɚɮɢɤɭ [4, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ 

ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɟɥɢɱɢɧɵ ξ𝑇బ, ɨɩɪɟɞɟɥɹɸ ξ˔ = Ͳ,ʹͳʹ ɢ ξ𝑇బ `` = ͵,Ͳ . 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹͳʹ ∙ ʹ,ͷʹ = Ͳ,ͷ͵⁡ˏ, (4.36) 



61 
 

ℎ௖̀̀ = ξ௖`` ∙ ℎˍ˓ = ͵,Ͳ ∙ ʹ,ͷʹ = ͹,ͷ͸⁡ˏ. (4.37) 

 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳˑ˔ː=1292 (ɦ3/ɫ), hɇȻ = 3,5 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 

ɨɬɨɝɧɚɧɧɵɣ (hc
’’>hɇȻ). 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɨɞɨɛɨɣɧɵɦ ɤɨɥɨɞɰɟɦ. 

 
4.2.5 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 

 

ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ ɢ ɟɝɨ ɞɥɢɧɵ. 
Ƚɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɝɥɭɛɢɧ ɤɨɥɨɞɰɚ, ɨɩɪɟɞɟɥёɧɧɵɯ 
ɪɚɫɱɟɬɨɦ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5-10 %. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ, ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀ = 𝜎 ∙ ℎ௖̀̀ − ሺℎː˄ + ܼ′ሻ, (4.38) 

 
ɝɞɟ    𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɜɟɥɢɱɢɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɜ ɤɨɥɨɞɰɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ, 𝜎 = ͳ,ͳ; ܼ′ - ɩɟɪɟɩɚɞ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɬɟɫɧɟɧɢɟɦ ɩɨɬɨɤɚ 
ɫɧɢɡɭ ɭɫɬɭɩɨɦ ɝɥɭɛɢɧɨɣ d. 

 ܼ′ ⁡= ʹଶݍ ∙ ݃ ∙ ቆ ͳ߮ଶ ∙ ℎː˄ଶ − 𝜎ଶߙ ∙ ℎ௖"ଶቇ 
(4.39) 

  
ɝɞɟ    ߮ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, ɡɚɜɢɫɹɳɢɣ 
ɨɬ ɤɪɨɦɤɢ ɭɫɬɭɩɚ, ɩɪɢɧɢɦɚɟɬɫɹ 0,92. 

ݍ  = ܳˑ˔ː.˓.ܤ + ˄ߜ∑ = ʹͺ͹ʹͶ = ͳͳ,ͻͷ⁡ˏଶ/˔ (4.40) 

  ܼ′ ⁡= ͳͳ,ͻͷଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ ͵,ͷଶ − ͳ,ͳͳ,ͳଶ ∙ ͹,ͷ͸ଶ) = Ͳ,ͷͻ⁡ˏ 
 

 
Ɍɨɝɞɚ, ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɛɭɞɟɬ ɪɚɜɧɚ: 

 

 

݀ = ͳ,ͳ ∙ ͹,ͷ͸ − ሺ, ͷͷ + Ͳ,ͷͻሻ = Ͷ,ʹ͵⁡ˏ.  
 

ɇɚɯɨɞɢɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɞɥɹ ɜɬɨɪɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ: 
଴ܧ  = ʜʞʢ − ʓʜʝ + ݀ = ͷͲ,Ͳ − ͳͲ,Ͳ + Ͷ,ʹ͵ = ͶͶ,ʹ͵⁡ˏ (4.41) 
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Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ξ𝑇బ = ʔబℎˍ˓ = ସସ,ଶଷଶ,ହଶ = ͳ͹,ͷͷ⁡ˏ. (4.42) 

 
ɉɨ ɝɪɚɮɢɤɭ [4, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ 

ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɟɥɢɱɢɧɵ ξ𝑇బ, ɨɩɪɟɞɟɥɹɸ ξ˔ = Ͳ,ʹͲͷ ɢ ξ𝑇బ `` = ͵,Ͳͷ . 

 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 

 ℎ௖̀ = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹͲͷ ∙ ʹ,ͷʹ = Ͳ,ͷʹ⁡ˏ, (4.43) 
  ℎ௖̀̀ = ξ௖`` ∙ ℎˍ˓ = ͵,Ͳͷ ∙ ʹ,ͷʹ = ͹,͸ͻ⁡ˏ. (4.44) 

  ܼ′ ⁡= ͳͳ,ͻͷଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ ͵,ͷଶ − ͳ,ͳͳ,ͳଶ ∙ ͹,͸ͻଶ) = Ͳ,ͷͻ⁡ˏ 
 
 
 ݀ = ͳ,ͳ ∙ ͹,͸ͻ − ሺ͵,ͷ + Ͳ,ͷͻሻ = Ͷ,͵͹⁡ˏ.  

 
ȼ ɬɪɟɬɶɟɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
଴ܧ  = ʜʞʢ − ʓʜʝ + ݀ = ͷͲ,Ͳ − ͳͲ,Ͳ + Ͷ,͵͹ = ͶͶ,͵͹⁡ˏ. (4.45) 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ξ𝑇బ = ʔ଴ℎˍ˓ = ͶͶ,͵͹ʹ,ͷʹ = ͳ͹,͸Ͳ⁡ˏ. (4.46) 

 
ɉɨ ɝɪɚɮɢɤɭ [4, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ 

ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɟɥɢɱɢɧɵ ξ𝑇బ, ɨɩɪɟɞɟɥɹɸ ξ˔ = Ͳ,ʹͲ͵ ɢ ξ𝑇బ `` = ͵,Ͳ͹. 

 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 

 ℎ௖̀ = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹͲ͵ ∙ ʹ,ͷʹ = Ͳ,ͷͳ⁡ˏ, (4.47) 
  ℎ௖̀̀ = ξ௖`` ∙ ℎˍ˓ = ͵,Ͳ͹ ∙ ʹ,ͷʹ = ͹,͹Ͷ⁡ˏ. (4.48) 
  ܼ′ ⁡= ͳͳ,ͻͷଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ ͵,ͷଶ − ͳ,ͳͳ,ͳଶ ∙ ͹,͹Ͷଶ) = Ͳ,ͷͻ⁡ˏ 
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݀ = ͳ,ͳ ∙ ͹,͹Ͷ − ሺ͵,ͷ + Ͳ,ͷͻሻ = Ͷ,Ͷ͵⁡ˏ.  
 
Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɜ ɬɪɟɬɶɟɦ ɢ ɜɬɨɪɨɦ 

ɩɪɢɛɥɢɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 3%, ɬɨ ɩɪɢɧɢɦɚɟɦ ݀ = Ͷ,Ͷ⁡ˏ.  
 
Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 ʞʑ = ʓʜʝ − ݀ = ͳͲ,Ͳ − Ͷ,Ͷ͵ = ͷ,͸⁡ˏ   (4.49) 

  
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɧɟɦ ɝɚɫɢɬɟɥɹ: 
 ݈˅ = ሺͲ,͹ͷ ÷ ͳ,Ͳሻ ∙ ݈˒˓ (4.50) 

  ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖̀̀ − ℎ௖̀) = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͹,͹Ͷ − Ͳ,ͷͳሻ = ͵ͷ,ͷ⁡ˏ (4.51) 
 ݈˅ = ሺͲ,͹ͷ ÷ ͳ,Ͳሻ ∙ ͵ͷ,Ͷͺ = ʹͺ,ͻ⁡ˏ  

 
4.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥɨɬɢɧɵ 
 
4.3.1 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 

 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. 
Ɍɨɥɳɢɧɭ ɜɨɞɨɛɨɹ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɨɦ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɢɬɵ 

ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, ɫɞɜɢɝɚ ɢ ɜɫɩɥɵɬɢɹ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɹ 
ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ. 

˅ݐ  = Ͳ,ͳͷ ∙ ܸ̝ˉ ∙ √ℎ௖̀ (4.52) 

  
ɝɞɟ   ܸ̝ˉ – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ 
 

 ܸ̝ˉ = ℎ௖̀ݍ = ͳͳ,ͻͷͲ,ͷͳ = ʹ͵,͵͸⁡ˏ/˔ (4.53) 

˅ݐ   = Ͳ,ͳͷ ∙ ʹ͵,͵͸ ∙ √Ͳ,ͷͳ = ʹ,ͷ⁡ˏ.   

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɧɚ ɜɫɩɥɵɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ: 

 Σܹ̟ ˇ ∙ ˅௖ௗΣܹߛ ˔˒ ∙ ௟௖ߛ ൒  ௡ߛ
(4.54) 

 
ɝɞɟ   Σܹ̟ ˇ – ɫɭɦɦɚ ɫɢɥ, ɭɞɟɪɠɢɜɚɸɳɢɯ ɩɥɢɬɭ ɨɬ ɜɫɩɥɵɬɢɹ; 
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௖ௗߛ ,௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ I ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣߛ = Ͳ,ͻ; Σܹ˅ ˔˒ – ɫɭɦɦɚ ɫɢɥ, ɜɵɡɵɜɚɸɳɢɯ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ; ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 
ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢ ɪɚɫɱɟɬ ɩɨ I ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, ߛ௟௖ = ͳ; ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɩɪɢ ɪɚɫɱɟɬɚɯ ɞɥɹ I 
ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɞɥɹ ɩɥɨɬɢɧɵ II  ɤɥɚɫɫɚ, ɪɚɜɟɧ ߛ௡ = ͳ,ʹ. 

ɍɞɟɪɠɢɜɚɸɳɢɟ ɫɢɥɵ: 
ȼɟɫ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɧɢɹ: 

ˎ௡ܩ  = ሺߩ˄ − ሻ˅ߩ ∙ ݃ ∙ ݈˅ ∙ ˅ݐ ∙ ௙ߛ = = ሺʹ,Ͷ − ͳ,Ͳሻ ∙ ͻ,ͺͳ ∙ ʹͺ,ͻ ∙ ʹ,ͷͳ ∙ Ͳ,ͻͷ = ͻͶͶ,ͺ͸⁡ˍʜ 
(4.55) 

 
ɋɢɥɵ, ɜɵɡɵɜɚɸɳɢɟ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ: 
Ⱦɟɮɢɰɢɬ ɞɚɜɥɟɧɢɹ: 

 ܹ̌ = Ͳ,ͷ ∙ ˅ߩ ∙ ݃ ∙ ݈˅ ∙ Ͳ,͹ ∙ (ℎ௖̀̀ − ℎ௖̀) = = Ͳ,ͷ ∙ ͳ,Ͳ ∙ ͻ,ͺͳ ∙ ʹͺ,ͻͲ ∙ Ͳ,͹ ∙ ሺ͹,͹Ͷ − Ͳ,ͷͳሻ = ͹ͳ͹,Ͳʹ⁡ˍʜ 

(4.56) 

  
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
 ˗ܹ = Ͳ,ͷ ∙ ˅ߩ ∙ ݃ ∙ ݈˅ ∙ Ͳ,Ͳͷ ∙ (ʡ − ℎ௖̀̀) ∙ ௙ߛ = = Ͳ,ͷ ∙ ͳ,Ͳ ∙ ͻ,ͺͳ ∙ ʹͺ,ͻͲ ∙ Ͳ,Ͳͷ ∙ ሺͶͶ,Ͷ͵ − ͹,͹Ͷሻ ∙ ͳ = ʹ͸Ͳ,Ͳ⁡ˍʜ 

(4.57) 

  ʡ = ʜʞʢ − ʞʑ = ͷͲ − ͷ,ͷ͹ = ͶͶ,Ͷ͵⁡ˏ (4.58) 
  

ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɭɥɶɫɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ: 
 ܹ˒ = ߙ ∙ ܸ̝ ଶʹ̄ ∙ ˅ߩ ∙ 𝜔 = Ͳ,Ͳ͸ ∙ ʹ͵,͵͸ଶʹ ∙ ͳ,Ͳ ∙ ʹ,ͷͳ = Ͷͳ,Ͳͳ⁡ˍʜ 

(4.59) 

  
ɝɞɟ     ߙ = ሺͲ,Ͳͷ ÷ Ͳ,Ͳ͹ሻ, ɩɪɢɧɢɦɚɟɦ ߙ = Ͳ,Ͳ͸ 𝜔 = ˅ݐ = ʹ,ͷͳ⁡ˏ. 
 

 

ˎ௡ܩ ∙ ௖ௗሺܹ̌ߛ + ˗ܹ + ܹ˒ ሻ ∙ ௟௖ߛ = ͻͶͶ,ͺ͸ ∙ Ͳ,ͻሺ͹ͳ͹,Ͳʹ + ʹ͸Ͳ,Ͳ + Ͷͳ,Ͳͳሻ ∙ ͳ = Ͳ,ͺͶ 
(4.60) 

 
0,841,2, ɡɧɚɱɢɬ ɫɥɟɞɭɟɬ ɭɜɟɥɢɱɢɬɶ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ. 

 
ɉɪɢɧɢɦɚɟɦ ߛ௡ = ͳ,ʹ, ɨɩɪɟɞɟɥɹɟɦ ɜɟɫ ɩɥɢɬɵ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 

ˎ௡ܩ  = ͳ,ʹ ∙ (ܹ̌ + ˗ܹ + ܹ˒ ) ∙ ௖ௗߛ௟௖ߛ = (4.61) 
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= ͳ,ʹ ∙ ሺ͹ͳ͹,Ͳʹ + ʹ͸Ͳ,Ͳ + Ͷͳ,Ͳሻ ∙ ͳͲ,ͻ = ͳ͵ͷ͹,͵ͺ⁡ˍʜ. 
 

Ɍɨɥɳɢɧɚ ɩɥɢɬɵ: ݐ˅ = ˄ߩ௡ˎሺܩ − ሻ˅ߩ ∙ ݃ ∙ ݈˅ ∙ ௙ߛ = ͳ͵ͷ͹,͵ͺሺʹ,Ͷ − ͳ,Ͳሻ ∙ ͻ,ͺͳ ∙ ʹͺ,ͻ ∙ Ͳ,ͻͷ = = ͵,͸Ͳ⁡ˏ 
(4.62) 

 
Ɍɨɥɳɢɧɚ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɩɪɢɧɢɦɚɟɬɫɹ 3,60 ɦ. 
  
4.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, 

ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ 
ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ:  
 ∇˒ˑˇ = ∇ˇː˃ − ݀ − ˅ݐ − ˃ = ͳͲ,Ͳ − Ͷ,Ͷ͵ − ͵,͸Ͳ − ʹ = Ͳ⁡ˏ, (4.63) 

  
ɝɞɟ     d – ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ; ݐ˅ – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ; ˃ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, (2÷3)ɦ; 

 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
 ℎ˒ˎ = ∇ʜʞʢ − ∇˒ˑˇ = ͷͲ,Ͳ − Ͳ = ͷͲ,Ͳ⁡ˏ. (4.64) 
 

ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ B୦˒ˎ = ሺͲ,͸͹ ÷ Ͳ,͹ሻ ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
ˎ˒ܤ  = Ͳ,͹ ∙ ℎ˒ˎ = Ͳ,͹ ∙ ͷͲ,Ͳ = ͵ͷ,Ͳ⁡ˏ. (4.65) 

 
4.3.3 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɞɪɟɧɵ, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ 
ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 15 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ܽˇ˓ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ 2 ɦ, ɢ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 

 



66 
 

ܽˇ˓ ൒ ௠௔௫ܪ ∙ ௖௥.௠ܬ௡ߛ = ͶͲ ∙ ͳ,ʹʹͷ = ͳ,ͻʹ⁡ˏ, (4.66) 

 
ɝɞɟ    ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ 
ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,2; ܬ௖௥.௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ; ܪ௠௔௫ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ: 

௠௔௫ܪ  = ∇ʜʞʢ − ∇ʓʜʝ = ͷͲ,Ͳ − ͳͲ,Ͳ = ͶͲ,Ͳ⁡ˏ. (4.67) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ܽˇ˓ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 3,5 ɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɭɫɥɨɜɢɸ ܽˇ˓ ൒ 1,92 ɦ. 
 
4.3.4 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 

 
ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɟ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ 

ɡɚɜɟɫɭ ɢ ɞɪɟɧɚɠ. ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɟɞɫɬɚɜɥɟɧɨ 
ɧɚ ɪɢɫɭɧɤɟ 4.5. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɰɟɦ. ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ܤ = Ͳ,ͳ ∙ ͵ͷ = ͵,ͷ⁡ˏ, (4.68) 

  
ɝɞɟ    ܤ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 

 

hɡɚɜ

hɞɪ

l1 l2

dɡɚɜ

 
Ɋɢɫɭɧɨɤ 4.5 – ɋɯɟɦɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 

 
Ɋɚɫɫɬɨɹɧɢɟ ݈ଶ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ, ݈ଶ = ͷ⁡ˏ. 
Ƚɥɭɛɢɧɚ ɡɚɜɟɫɵ: 

 ℎˊ˃˅ = Ͳ,ͷ ∙ ܪ = Ͳ,ͷ ∙ ͵ͻ,ʹ ≈ ͳͻ,͸⁡ˏ. (4.69) 
 

ɉɪɢɧɢɦɚɸ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 2 ɦɟɬɪɚ. 
Ɍɨɥɳɢɧɚ ɡɚɜɟɫɵ: 
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˅˃ˊߜ = ˓ˍܬܪ∆ ∙ ௡ߛ ⁡, (4.70) 

 

ɝɞɟ    ∆H = ሺʜʞʢ − ʢʜʐ˅˘ˍሻ · Ͳ,͸ = ሺͷͲ,Ͳ − ͳͲ,ͺሻ · Ͳ,͸ = ʹ͵,ͷ⁡ˏ.⁡⁡⁡ (4.71) Jˍ˓ = ͳͷ ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ;  γ୬ = ͳ,ʹ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
˅˃ˊߜ  = ʹ͵,ͷ ∙ ͳ,ʹ/ͳͷ = ͳ,ͻ⁡ˏ − ͳ⁡˓яˇ⁡˙. ˊ..   
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͳͻ,͸ ≈ ͻ,ͺ⁡ˏ.  (4.72) 
 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 3 

ɦɟɬɪɚ. 
ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 

ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɧɚɫɨɫɚɦɢ. 

 
4.3.5 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ 
ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɩɥɨɬɢɧɭ ɞɟɥɹɬ ɧɚ 
ɫɟɤɰɢɢ ɫɤɜɨɡɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ. Ɋɚɡɪɟɡɤɭ ɩɥɨɬɢɧɵ 
ɩɪɨɢɡɜɨɞɹɬ ɱɚɳɟ ɩɨ ɛɵɤɚɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ 
ɛɵɤɨɜ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɚ. 

ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. 
ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ:  
 ܾ௖ = ܾ +  (4.73) ;˅ߜ
 

ɝɞɟ    ܾ ௖ −ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ, ܾ −ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ ɫɜɟɬɭ, ߜ˅ −ɬɨɥɳɢɧɚ ɛɵɤɚ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɤɢ ɫɤɜɨɡɧɵɦ ɩɪɨɞɨɥɶɧɵɦ ɲɜɨɦ. 
 ܾ௖ = ͳͲ + Ͷ = ͳͶ⁡ˏ.  
 
ɉɪɢ ɲɢɪɢɧɟ ɨɫɧɨɜɚɧɢɹ B=35 ɦ, ɩɪɢɧɢɦɚɟɦ 2 ɫɬɨɥɛɚ ɲɢɪɢɧɨɣ 18 ɦ ɢ 17 

ɦ. Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ ɲɜɨɜ 
ɲɢɪɢɧɨɣ 1,5 ɦ. 
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Ȼɵɤɢ: 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 

ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 4 ɦ. Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ 
ɦɟɠɞɭ ɩɚɡɚɦɢ 0,8 ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 20 ɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɟɡɞɚ 
ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

 
ɍɫɬɨɢ: 
Ɋɚɡɥɢɱɚɸɬ ɭɫɬɨɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɢɥɢ ɛɟɪɟɝɨɦ, ɢ ɪɚɡɞɟɥɶɧɵɟ, ɤɨɬɨɪɵɟ 
ɨɬɞɟɥɹɸɬ ɜɨɞɨɫɥɢɜ ɨɬ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɡɞɚɧɢɹ Ƚɗɋ. 

ɉɪɢɦɟɧɢɦ 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 
ɡɞɚɧɢɹ Ƚɗɋ. 

Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 20 ɦ, ɨɞɧɭ ɢɡ 
ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢɦɟɦ ɲɢɪɢɧɨɣ – 3 ɦ, ɜɵɫɨɬɨɣ – 3,5 ɦ. 
Ƚɚɥɟɪɟɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɟ: 2,0 ɦ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2,5 ɦ, ɜɵɫɨɬɨɣ – 2,5 ɦ. ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ 
ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɚɯ: 20,0 ɦ; 40,0 ɦ. 

 
Ɋɢɫɛɟɪɦɚ: 
Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, ɭɤɪɟɩɥёɧɧɵɣ ɛɟɬɨɧɧɵɦɢ 

ɩɥɢɬɚɦɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɵɩɨɥɧɹɟɬɫɹ ɜ 
ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ ɛɟɬɨɧɧɵɯ ɩɥɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. 

Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ ɫ ɩɥɢɬɚɦɢ ɪɢɫɛɟɪɦ: 
˓ܮ  = Ͳ,Ͷ݊ ∙ ℎ௖̀̀ = Ͳ,ͶͲ,ͳ ∙ ͹,͹Ͷ = ͵Ͳ,ͻͷ⁡ˏ.  (4.74) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɩɥɢɬ ɪɢɫɛɟɪɦɵ ɩɨ ɞɥɢɧɟ: 
 N = L˓ͳʹ = ͵Ͳ,ͻͷͳʹ = ʹ,ͷͺ.  (4.75) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɩɥɢɬ - 3. 
ɒɢɪɢɧɚ ɪɢɫɛɟɪɦɵ ɪɚɜɧɚ ɲɢɪɢɧɟ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 
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Ɍɨɥɳɢɧɚ ɩɥɢɬ ɪɢɫɛɟɪɦɵ: ɞɥɹ ɩɟɪɜɨɝɨ ɪɹɞɚ ɬɨɥɳɢɧɚ ɩɥɢɬ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ ɩɨɥɨɜɢɧɟ ɬɨɥɳɢɧɵ ɩɥɢɬɵ ɜɨɞɨɛɨɹ – 1,8 ɦ, ɞɥɹ ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ – 1,3 
ɦ. 

 
4.3.6 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 

 
Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 ܳ˓.˅. = ܸ˒ ˑˎ.˅ˇ˘˓.ݐ˔˓˃˄ + ܳ˒˓ = ͹,͹ͶͲͲͲͲͲͲ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ + ͳ͸ͺ = = ͸͸ͷ,͹⁡ˏଷ/˔.        (4.76) 

 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ,⁡⁡⁡⁡        (4.77) 

  
ɝɞɟ     Q – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; 
          ʜʑʝ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 𝜔˅ˑ − ˒ˎˑ˜˃ˇ˟⁡˅˞˘ˑˇːˑˆˑ⁡ˑ˕˅ˈ˓˔˕ˋя. 

 

ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɨɟ ɱɟɬɵɪɟɦ. Ɍɨɝɞɚ ɪɚɫɯɨɞ ɱɟɪɟɡ 
ɨɞɧɨ ɜɨɞɨɩɪɨɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ: 

 ܳଵ⁡ˑ˕˅ = ܳ˓.˅.⁡Ͷ = ͳ͸͸,Ͷʹ⁡ˏଷ/˔. (4.78) 

 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ʜʑʝ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 

ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h=5,0 ɦ, ɬɨɝɞɚ ɧɢɠɧɹɹ ɨɬɦɟɬɤɚ 
ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 1,5 ɦ. ɨɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

 ∇Цʑʝ = ͳ,ͷ + ℎʹ = Ͷ,Ͳ⁡ˏ. (4.79) 

  
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 ʜʑʝ = ∇ʜʞʢ − ∇Цʑʝ = ͷͲ,Ͳ − Ͷ,Ͳ = Ͷ͸,Ͳ⁡ˏ.         (4.80) 
 
ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 



70 
 

𝜔˅ˑ = ܳଵ⁡ˑ˕˅ߤ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ⁡ = ͳ͸͸,ͶʹͲ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ Ͷ͸,Ͳ⁡ = ͳͶ,ʹʹ⁡ˏଶ.        (4.81) 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ 5 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ 
 ܾ = 𝜔˅ˑℎ = ͳͶ,ʹʹͷ = ʹ,ͺ⁡ˏ.        (4.82) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ 3,0 ɦ. 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɚ 
 𝜔˅ˑ = ܾ ∙ ℎ = ͵ ∙ ͷ = ͳͷ⁡ˏଶ.        (4.83) 

 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɩɨɥɭɱɚɟɦ 4 ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɹ h=5 ɦ, b=3,0 ɦ. 

 
4.4 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɥɨɬɢɧɵ 

 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ, ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. 
 

ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ: 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 ܵ˒ˎ = ͳͲ͵ͳ,ͺ͹⁡ˏଶ, 
 

 ܵ˄ = ͳ͸ʹͲ,ͷͶ⁡ˏଶ.  
 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = ͳͲ͵ͳ,ͺ͹ ∙ ͳͲ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͳͲ + Ͷ = ͳ͹͵ͷ͵,ͳͳ ˍʜˏ. (4.84) 

 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɬɚɤɠɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫ 

ɩɨɦɨɳɶɸ ɩɪɢɥɨɠɟɧɢɹ AutoCad. 
 

ɩܻɥ = ͸,ͻͺ⁡ ɦ.  
 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
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˄ܩ = ܵ˄ ∙ ˄ߜ ∙ ˄ߩ ∙ ܾ݃ + ˄ߜ = ͳ͸ʹͲ,ͷͶ ∙ Ͷ ∙ ʹͶͲͲ ∙ ͻ,ͺͳͳͲ + Ͷ = ͳͲͻͲͳ,ͳͶ ˍʜˏ. (4.85) 

  ܻ˄ = Ͷ,ͳ͵⁡ˏ.  
 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃⁡, (4.86) 

  
ɝɞɟ   ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 

 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͷͳ,Ͷ − Ͷ͸,Ͳ + Ͳ,ͷሻ ∙ ͳͲ = ͷͻ⁡ˏଶ. (4.87) 
  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͷͻ ∙ √ͷͻ ∙ ͻ,ͺͳ = ʹͶͶ,ͷʹ⁡ˍʜ.  

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 

 ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ = ʹͶͶ,ͷʹͳͲ + Ͷ = ͳ͹,Ͷ͹ ˍʜˏ. (4.88) 

  
ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 

 ܶ˅ = ௪ߩ ∙ ݃ ∙ ʹ˅ଶܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͷͲ,Ͳଶʹ = ͳʹʹ͹ͷ,͵Ͳ⁡ˍʜ/ˏ⁡, (4.89) 

  
ɝɞɟ    ܪ˅ = ʜʞʢߘ − ʞʝʓߘ = ͷͲ,Ͳ − Ͳ = ͷͲ,Ͳ⁡ˏ. (4.90) 

 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

 ܶː = ௪ߩ ∙ ݃ ∙ ʹଶːܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͲ,ͺଶʹ = ͷ͹Ͷ,ͻͲ⁡ˍʜ/ˏ⁡, (4.91) 

  
ɝɞɟ    ܪː = ⁡ʢʜʐߘ − ʞʝʓߘ = ͳͲ,ͺ − Ͳ = ͳͲ,ͺ⁡ˏ.  (4.92) 

 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ଷܹ = ܵ ∙ ߛ˅ = ͻ͹,ͷͺ ∙ ͻ,ͺͳ = ͻͷ͹,͵Ͳ⁡ˍʜ/ˏ; (4.93) 
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ɝɞɟ ܵ −⁡ɩɥɨɳɚɞɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ 
ȺutoCAD.  

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ = ͷͲ,Ͳ − ͳͲ,ͺ = ͵ͻ,ʹ⁡ˏ. (4.94) 
 
Ⱦɥɹ ɩɥɨɬɢɧ II ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɢ ɞɪɟɧɚɠɨɦ: 
 ு𝑎ೞு೏ = Ͳ,ͶͲ,  

  ு೏ೝு೏ = Ͳ,ͳͷ,  

௔௦ܪ   = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͵ͻ,ʹ = ͳͷ,͸ͺ⁡ˏ, (4.95) 
ௗ௥ܪ   = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ͳͷ ∙ ͵ͻ,ʹ = ͷ,ͺͺ⁡ˏ, (4.96) 

 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒̠, (4.97) 

 ˗ܹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹʹ͹,ͻͲ = ʹʹ͵ͷ,͸Ͳ ˍʜˏ. 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ ɢ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. 

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ, ɤɚɤ: 
 ˓˅ˊ˅ = ௪ߩ ∙ ݃ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ሺͳͲ,ͺ − Ͳሻ = = ͳͲ͸,ʹͲ⁡ˍʜ, (4.98) 

 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 

ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵͹ͺ,ͻͲ = ͵͹ͳ͹,ͳ͵⁡ ˍʜˏ, (4.99) 

 
 

Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ: 
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Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − ߮ːʹቁ = ͳͲ ∙ ͷ ∙ tanଶ (Ͷͷ − ʹͲʹ) = = ʹͶ,ͷ⁡ ˍʜˏଶ  

(4.100) 

 
ɝɞɟ  ːߛ = ͳͲ⁡ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ 

ɫɨɫɬɨɹɧɢɢ; 
hɧ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ, 
 

 

ℎː = ˎˋ˃ˊߘ − ˃ːˇߘ = ͳͷ,Ͳ − ͳͲ,Ͳ = ͷ,Ͳ⁡ˏ, (4.101) 
 
ɝɞɟ     ߮ ː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 

 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ℎː ∙ ʹː݌ = ͷ,Ͳ ∙ ʹͶ,ͷʹ = ͸ͳ,ʹͷ ˍʜˏ. (4.102) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɸɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɛɨɤɨɜɨɟ 

ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɚɠɞɵ, ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɫɥɨɸ 
ɧɚɧɨɫɨɜ, ɚ ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɨɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ ɧɚɧɨɫɨɜ 

 ʟ′ˆ˓ = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ = ͳͲ ∙ ͷ ∙ ଶ݃ݐ (Ͷͷ − Ͷͷʹ) = = ͺ,ͷ͹⁡ˍʜ/ˏଶ, (4.103) 

 
ɝɞɟ   ߮ˆ˓ = Ͷͷ°.  

ȼ ɬɨɱɤɟ ɧɚ ɤɚɠɞɨɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓ ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 
ɧɚɧɨɫɨɜ ɢ ɝɪɭɧɬɚ 

 ⁡ʟ′′ˆ˓ = (ːߛ˅ˊ˅ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ = = ሺͳͲ ∙ ͷ + ͳ͸,ͳ ∙ ͳͲ,Ͳሻ ∙ ଶ݃ݐ (Ͷͷ − Ͷͷʹ) = ͵͸,ʹ͵⁡ˍʜ/ˏଶ. 
(4.104) 

 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹ͵,ͷ − ሺͳ − Ͳ,ʹͷሻ ∙ ͻ,ͺͳ = = ͳ͸,ͳ⁡ˍʜ/ˏଷ, (4.105) 
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ɝɞɟ   ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ̂ߛ ˓ = ʹ͵,ͷ ˍʜˏయ ; ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ, ݊଴ = Ͳ,ʹͷ; ℎˆ˓ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ℎˆ˓ = ͳͲ,Ͳ⁡ˏ; ߮ˆ˓ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, ߮ˆ˓ = Ͷͷ°⁡; ˅ߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. 
˃ܧ  = ሺʟ′ˆ˓ + ʟ′′ˆ˓ሻʹ ∙ ℎˆ˓ = ͺ,ͷ͹ + ͵͸,ʹ͵ʹ ∙ ͳͲ,Ͳ = ʹʹͶ,͸Ͳ⁡ˍʜ/ˏ 

(4.106) 

 
ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ: 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
 ℎ𝟎 = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ ʹ,ͲͶଶʹͳ,͵͵ = Ͳ,͸ͳ⁡ˏ 

(4.107) 

  ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,ͲͶ ∙ (ʹͳ,͵͵͵,ͳͶ + Ͳ,͸ͳ⁡ʹ ) ⁡= ⁡⁡͹Ͳ,ͻͻ⁡ ˍʜˏ. 
(4.108) 

 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ:  

௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ʹͳ,͵͵͸,ʹͺ − ͵ͅ ∙ ʹ,ͲͶ = ʹ,͸⁡ˏ. (4.109) 

 
4.5 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɸ ɬɚɛɥɢɰɭ 4.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɭ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad.  
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Ɍɚɛɥɢɰɚ 4.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ௙  ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 
Ɍɜ 1,00  12275,29 16,68 204694,95 
Ɍɧ 1,00  574,89 -3,61 -2074,59 
W3 1,00 Ļ 957,26 12,20 11678,57 
Gɛ 0,95 Ļ 10356,08 -4,13 -42770,63 

Gɩɥ 0,95 Ļ 16485,45 -6,98 -115068,44 
Wɜɡɜ 1,00  3717,13 0,00 0,00 
Wɮ 1,00  2235,60 9,61 21484,12 
Qɡ 0,9 Ļ 15,72 -15,09 -237,20 1,20 ˃ܧ  269,51 3,34 900,72 ܹ˅ ˑˎː 1,00  70,99 47,39 3364,45 ܧː 1,20  73,50 11,69 859,42 

F 
← 
ĺ 

12114,41 

N Ļ 21592,26 
Ɇ Σ 82831,38 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 
1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 

 𝜎௨௬ = − ܾܰ + ͸ ∙ ଶܾܯ∑ = −ʹͳͷͻʹ,ʹ͸͵ͷ,Ͳ + ͸ ∙ ͺʹͺ͵ͳ,͵ͺ͵ͷ,Ͳଶ = = −ʹͳͳ,ʹʹ⁡ˍʜ/ˏଶ, (4.110) 

 
ɝɞɟ     ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 

ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 

 

𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͻ,ͺͳ ∙ ͷͲ,Ͳ = = −ͶͻͲ,͹͸⁡ ˍʜˏଶ ,⁡⁡ (4.111) 

 
ɝɞɟ     ߛ௪ = ͻ,ͺͳ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, 

ௗ௨ܪ  = ʜʞʢߘ − ʞʝʓߘ = ͷͲ,Ͳ − Ͳ,Ͳ = ͷͲ,Ͳ⁡ˏ⁡⁡  (4.112) 
  
 ݉௨ = ݊ܽݐ  ଵ, (4.113)ߙ
  
 ɝɞɟ    ߙଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ݊ܽݐ ଵߙ = Ͳ. 
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߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ (4.114) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ʹͳͳ,ʹʹ⁡ˍʜ/ˏଶ; (4.115) 

  𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ͷͲ,Ͳ = −ͶͻͲ,͹͸⁡ˍʜ/ˏଶ. (4.116) 
  
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ܾܰ − ͸ ∙ ଶܾܯ∑ = −ʹͳͷͻʹ,ʹ͸͵ͷ,Ͳ − ͸ ∙ ͺʹͺ͵ͳ,͵ͺ͵ͷ,Ͳଶ = = −ͳͲʹʹ,͸͵⁡ˍʜ/ˏଶ, (4.117) 

  𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ͳͲʹʹ,͸͵ ∙ Ͳ,͹ͺଶ − ͻ,ͺͳ ∙ ͳͲ,ͺ ∙ ሺͳ − Ͳ,͹ͺଶሻ = −͸͸͵,͹͸⁡ˍʜ/ˏଶ, 
 

(4.118) 

 ݉௧ = tanߙଶ, (4.119) 
 
ɝɞɟ    ߙଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ.  ܪௗ௧ = ʢʜʐሺܳʜʞʢሻߘ − ʞʝʓߘ = ͳͲ,ͺ − Ͳ = ͳͲ,ͺ⁡ˏ⁡                               (4.120) 

 ߬௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ = −ሺͻ,ͺͳ ∙ ͳͲ,ͺ − ͳͲʹʹ,͸͵ሻ ∙ ∙ Ͳ,͹ͺ = ͹ͳͶ,ͺͳ⁡ˍʜ/ˏଶ, 

(4.121) 

  𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = = −ͳͲʹʹ,͸͵ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͻ,ͺͳ ∙ ͳͲ,ͺ ∙ Ͳ,͹ͺଶ = −ͳͷͺͲ,ͳͺ⁡ˍʜ/ˏଶ; (4.122) 

  𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ ͳͲ,ͺ = −ͳͲ͸,ʹͲ⁡ˍʜ/ˏଶ (4.123) 
  
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɭ ɜ ɬɚɛɥɢɰɭ 4.3. 

 
Ɍɚɛɥɢɰɚ 4.3 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɟ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬ -211,22 -1022,63 𝜎௫ -490,76 -663,76 ߬௫௬ 0 714,81 𝜎ଵ -211,22 -106,20 𝜎ଷ -490,76 -1580,18 
 

4.6 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ , (4.124) 
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ͳ,ʹ ∙ ͳ ∙ |−ͳͷͺͲ,ͳͺ| ൑ ͹ͷͲͲ ∙ Ͳ,ͻ, 
 

 ͳͻ͹ͷ,ʹʹ⁡ˍʞ˃ ൑ ͸͹ͷͲ⁡ˍʞ˃.  
 
Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ  
 −ʹͳͳ,ʹʹ⁡ˍʞ˃ < Ͳ. 
 

 

ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨. (4.125)ܪ

 ʹͳͳ,ʹʹ⁡ˍʞ˃ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͷͲ,Ͳ = ͳʹͷ,Ͳ͹⁡ˍʞ˃.  
 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
 

4.7 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

 ܴ ∙ ܨ௖ߛ ∙ ௟௖ߛ ൒ ௡ߛ , (4.126) 

  ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ଷܹ + ܳˊ) ∙ tan߮ + ܿ ∙ 𝜔 = = ሺͳ͸Ͷͺͷ,Ͷͷ + ͳͲ͵ͷ͸,Ͳͺ − ͵͹ͳ͹,ͳ͵ − ʹʹ͵ͷ,͸Ͳ + ͻͷ͹,ʹ͸ + ͳͷ,͹ʹሻ ∙ ∙ Ͳ,͸ + ͹Ͳ ∙ ͵ͷ,Ͳ = ͳͷͶͲͷ,͵͸⁡ˍʜ/ˏ⁡, (4.127) 

  
ɝɞɟ    ߮݊ܽݐ = Ͳ,͸⁡– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɨɫɚɞɨɱɧɵɣ ɝɪɭɧɬ - 
ɦɟɪɝɟɥɶ) [3]; ܿ = ͹Ͳ⁡ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ [3]; 𝜔 = ˒ܤ ∙ ͳ = ͵ͷ,Ͳ⁡ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ + ˃ܧ = ͳʹʹ͹ͷ,ʹͻ − ͷ͹Ͷ,ͺͻ + ͹Ͳ,ͻͻ + +͹͵,ͷͲ + ʹ͸ͻ,ͷͳ = ͳʹͳͳͶ,Ͷͳ⁡ˍʜ/ˏ. 

(4.128) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
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ͳͷͶͲͷ,͵͸ ∙ Ͳ,ͻͷͳʹͳͳͶ,Ͷͳ ∙ ͳ,Ͳ ൒ ͳ,ʹͳ 
 

  ͳ,ʹͳ ൒ ͳ,ʹ⁡.  
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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5 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 
 

Ɍɚɤ ɤɚɤ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɹɜɥɹɟɬɫɹ ɫɪɟɞɧɟɧɚɩɨɪɧɨɣ (ɜɵɫɨɬɚ 54,4 ɦ), 
ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɩɪɢɦɟɧɢɬɶ ɪɭɫɥɨɜɭɸ ɤɨɦɩɨɧɨɜɤɭ ɝɢɞɪɨɭɡɥɚ ɫ ɩɪɢɩɥɨɬɢɧɧɵɦ 
ɡɞɚɧɢɟɦ Ƚɗɋ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ, ɧɚ ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɷɬɚɩɚɯ ɱɟɪɟɡ ɞɨɧɧɵɟ 
ɨɬɜɟɪɫɬɢɹ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɦɟɬɨɞɨɦ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɭɫɥɚ. Ɋɚɫɱɟɬ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɪɭɫɥɚ ɛɭɞɟɦ ɜɵɩɨɥɧɹɬɶ ɜ 
ɞɜɚ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ, ɚ ɧɚ ɜɬɨɪɨɦ – ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɧɟɞɨɫɬɪɨɟɧɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ. 

 
5.1 ɉɟɪɢɨɞɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 
 
Ɂɚɞɚɱɟɣ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɹɜɥɹɟɬɫɹ ɩɨɞɝɨɬɨɜɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤ 

ɜɟɞɟɧɢɸ ɪɚɛɨɬ ɧɚ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ. ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 

-ɨɬɜɨɞ ɜ ɧɚɬɭɪɟ ɩɥɨɳɚɞɤɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
-ɨɮɨɪɦɥɟɧɢɟ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
-ɡɚɤɥɸɱɟɧɢɟ ɞɨɝɨɜɨɪɨɜ ɩɨɞɪɹɞɚ ɢ ɫɭɛɩɨɞɪɹɞɚ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
-ɨɮɨɪɦɥɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɢ ɞɨɩɭɫɤɨɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ 
-ɪɟɲɟɧɢɟ ɜɨɩɪɨɫɨɜ ɨ ɩɟɪɟɫɟɥɟɧɢɢ ɥɢɰ ɢ ɨɪɝɚɧɢɡɚɰɢɣ, ɪɚɡɦɟɳɟɧɧɵɯ ɜ 

ɩɨɞɥɟɠɚɳɢɯ ɫɧɨɫɭ ɡɞɚɧɢɹɯ 
-ɨɛɟɫɩɟɱɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɨɞɴɟɡɞɧɵɦɢ ɩɭɬɹɦɢ, ɷɥɟɤɬɪɨ-, 

ɜɨɞɨ- ɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟɦ, ɫɢɫɬɟɦɨɣ ɫɜɹɡɢ ɢ ɩɨɦɟɳɟɧɢɹɦɢ ɛɵɬɨɜɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɞɪɨɜ ɫɬɪɨɢɬɟɥɟɣ 

-ɨɪɝɚɧɢɡɚɰɢɸ ɩɨɫɬɚɜɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɧɫɬɪɭɤɰɢɣ, 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ 

Ɂɚɞɚɱɟɣ ɨɫɧɨɜɧɨɝɨ ɩɟɪɢɨɞɚ ɹɜɥɹɟɬɫɹ ɜɨɡɜɟɞɟɧɢɟ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ 
ɨɛɴɟɦɟ ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ. Ɉɫɧɨɜɧɨɣ ɩɟɪɢɨɞ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ  ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ  ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ 
ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɜɨ ɜɪɟɦɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. Ⱦɟɥɢɬɫɹ ɧɚ 
ɛɨɥɟɟ ɦɟɥɤɢɟ ɷɬɚɩɵ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ: ɨɬ ɧɚɱɚɥɚ ɪɚɛɨɬ ɪɚɡɪɚɛɨɬɤɢ 
ɤɨɬɥɨɜɚɧɚ, ɞɨ ɜɜɨɞɚ ɨɛɴɟɤɬɚ ɜɨ ɜɪɟɦɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ - ɜɜɨɞ ɨɛɴɟɤɬɚ ɜ ɩɪɨɦɵɲɥɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
 
5.2  ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɪɚɫɯɨɞɨɜ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɭɡɥɚ ɨɫɧɨɜɧɨɣ ɩɟɪɢɨɞ ɪɚɡɛɢɜɚɟɦ ɧɚ 5 ɷɬɚɩɨɜ: 
Iɷɬɚɩ– ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
II ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ; 
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III ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

IV ɷɬɚɩ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ; 
Vɷɬɚɩ - ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ 

ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ  
 
Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɢ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ əɤɭɬɫɤɨɣ Ƚɗɋ ɜɯɨɞɢɬ:  
- Ʌɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
- Ȼɟɬɨɧɧɚɹ ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ 
- Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ 
- Ȼɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 
- ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
Ɂɞɚɧɢɟ Ƚɗɋ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. Ʉɨɦɩɨɧɨɜɤɚ ɪɭɫɥɨɜɚɹ, 

ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɫɨ ɫɬɟɫɧɟɧɢɟɦ ɪɭɫɥɚ. 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɤɨɦɩɨɧɨɜɨɱɧɚɹ ɫɯɟɦɚ: Ƚɗɋ ɫ ɛɟɬɨɧɧɵɦɢ ɝɥɭɯɢɦɢ 

ɩɥɨɬɢɧɚɦɢ, ɛɟɬɨɧɧɨɣ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɶɸ ɢ ɩɪɢɩɥɨɬɢɧɧɵɦ 
ɡɞɚɧɢɟɦ Ƚɗɋ 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɥɚɝɚɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ 2 ɨɱɟɪɟɞɢ. 
 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 1ɣ ɨɱɟɪɟɞɢ: 
 
ɇɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ-ɩɟɪɟɦɵɱɟɤ: IV  ɤɥɚɫɫ, ɫɪɨɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨ 10ɥɟɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɪɚɜɧɚ 10%. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 
Q10%=1046 ɦ3/ɫ; ∇ɍȼ (Q10%)=13,0 ɦ, ∇Ⱦɧɚ ɪɟɤɢ 10,0ɦ.  

 ℎ = ⁡∇ʢʑ⁡ሺܳͳͲ%ሻ − ∇ʓː˃ = ͳ͵,Ͳ − ͳͲ,Ͳ = ͵,Ͳ⁡ˏ. (5.1) 
 
Ƚɥɭɛɢɧɚ ɪɟɤɢ 3,0 ɦ.  
 
ȼ0=215ɦ. ɩɪɢ ɍȼ (Q10%)=13,0 ɦ ,ȼ0 – ɲɢɪɢɧɚ ɪɟɤɢ  
Ⱦɥɹ ɫɤɚɥɶɧɵɯ ɢ ɩɨɥɭɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɪɭɫɥɚ ɪɟɤɢ (ɞɥɹ əɤɭɬɫɤɨɣ Ƚɗɋ –

ɦɟɪɝɟɥɶ, ɩɨɥɭɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ) ɜɟɥɢɱɢɧɚ ɫɭɠɟɧɢɹ ɪɭɫɥɚ ɩɪɢɧɢɦɚɟɬɫɹ 65%. 
 ʑ˔ˉ = ʑ଴ ∙ Ͳ,͸ͷ% = ʹͳͷ ∙ Ͳ,͸ͷ = ͳ͵ͻ,ͺ⁡ˏ,                                                   

(5.2) 
 ܸ̝ˉ = ொଵ଴%𝑊˔ˉ = ଵ଴ସ଺ସଵଽ,ଶହ = ʹ,Ͷͻ⁡ˏଷ/˔,                                                                 (5.3) 

 
ɝɞɟ    ܸ ˔ˉ– ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɫɠɚɬɨɦ ɪɭɫɥɟ 
 ௖ܹˉ = ˉ˔ܤ ∙ ℎ = ͳ͵ͻ,ͺ ∙ ͵ = Ͷͳͻ,ʹͷ,                                                           (5.4) 
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ɝɞɟ  ܸ̝ˉ⁡= 2,49ɦ/ɫ, ɱɬɨ ɦɟɧɶɲɟ 3,0ɦ/ɫ (ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɩɨ ɭɫɥɨɜɢɹɦ 
ɫɭɞɨɯɨɞɫɬɜɚ)  ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɭɞɨɯɨɞɫɬɜɨ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɞɨɩɭɫɤɚɟɬɫɹ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɭɧɬɨɜ ɪɭɫɟɥ ɪɟɤɢ 
ɦɟɪɝɟɥɢ ɩɥɨɬɧɵɟ ɩɪɢ ɝɥɭɛɢɧɟ ɞɨ 3,0ɦ ɪɚɜɧɚ3,5ɦ/ɫ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɭɫɥɨ ɧɟ 
ɪɚɡɦɵɜɚɟɬɫɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɟɪɟɩɚɞ ɩɟɪɟɞ ȼɉ (ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ): 
 Z = ⁡− ୚˔మ̄φమ∙ଶ·୥− ୚బమଶ⁡·୥⁡,                                                                                        (5.5) 

 
ɝɞɟ   φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤφ = 0,8 – 0,85, 
ɩɪɢɧɢɦɚɟɦφ ɪɚɜɧɵɦ 0,85 

V0 – ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ; 
 V଴ = ୕˔˕˓୵బ =

ଵ଴ସ଺଺ସହ = ͳ,͸ʹ⁡ˏͿ/˔                                                                          (5.6) 

 Z = ⁡ ଶ,ସଽ;଴,଼ହమ∙ଶ·ଽ,଼ଵ− ଵ,଺ଶ;ଶ⁡·ଽ,଼ଵ =⁡0,303 

 
ɝɞɟ ⁡⁡⁡⁡w଴ = ʑͲ ∙ h = ʹͳͷ ∙ ͵ = ͸Ͷͷˏ;                                                                  (5.7) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦ Ƚȼɉ 1ɨɱɟɪɟɞɢ: 
˚ʒʑʞଵˑߘ  = ʢʑ˄˞˕ + ܼ + ݀                                                                           (5.8) 
ʒʑʞߘ  = ͳ͵,͸ + Ͳ,͵Ͳ͵ + ͵,ͷ = ͳ͹,Ͷ 
 

ɝɞɟ     d – ɡɚɩɚɫ ɜɵɫɨɬɵ ɝɪɟɛɧɹ 
 ݀ = ℎː + ∆ℎ + ܽ                                                                                           (5.9) 
 
ɝɞɟ     hɧ - ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɟɪɯɨɜɨɣ ɜɨɥɧɵ ɧɚ ɨɬɤɨɫ 

∆h – ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ 
ɚ – ɡɚɩɚɫ 
d- ɩɪɢɧɢɦɚɟɦ 3,5ɦ ɫ ɭɱɟɬɨɦ ɥɟɞɨɯɨɞɚ 
˚ʒʜʞͳˑߘ  = ʢʑ˄˞˕ + ݀                                                                            (5.10) 
˚ʒʜʞͳˑߘ  = ͳ͵,͸ + ʹ,ͷ = ͳ͸,ͳ 
 
ɇɚɡɧɚɱɚɟɦ ɤɨɧɫɬɪɭɤɰɢɸ ɩɟɪɟɦɵɱɟɤ: 
ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɟɦɵɱɟɤ ɧɚɡɧɚɱɚɟɦ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɵɟ ɩɟɪɟɦɵɱɤɢ 

ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 
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Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɩɟɪɟɦɵɱɟɤ ɩɨ ɝɟɧ.ɩɥɚɧɭ: 
Lɜɩ=184ɦ. 
Lɧɩ=192ɦ 
Lɩɪɨɞ=263ɦ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɩɟɪɟɦɵɱɟɤ: 
Vɜɩ=31249ɦ3 
Vɧɩ=24215ɦ3 
Vɩɩ=44665ɦ3 
Vɨɛɳ=100129ɦ3 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ ɩɨ Ƚɗɋɇ 36-01-004-002 

 ȼɨɡɜɟɞɟɧɢɟ ɩɥɨɬɢɧ, ɞɚɦɛ, ɧɚɫɵɩɟɣ ɫɩɨɫɨɛɨɦ ɨɬɫɵɩɤɢ ɝɪɭɧɬɨɜ ɜ ɜɨɞɭ: ɜ 
ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɩɪɭɞɤɚɯ ɫɥɨɹɦɢ ɞɨ 2 ɦ 

Ȼɭɥɶɞɨɡɟɪɵ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɝɨɪɧɨ-
ɜɫɤɪɵɲɧɵɯ ɪɚɛɨɬɚɯ 79 ɤȼɬ (108 ɥ.ɫ.) 17,49ɦ∙ɱɚɫ/1000ɦ3 

 ʡ = ͳͲͲͳʹͻ ∙ ͳ͹,Ͷͻ/ͳͲͲͲ = ͳ͹ͷͳ,ʹ⁡ˏ ∙ ˚˃˔                                            (5.11) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɢ ɤɨɧɫɬɪɭɤɰɢɸ ɩɟɪɟɦɵɱɟɤ: 
ɉɪɢɧɢɦɚɟɦ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɵɟ ɩɟɪɟɦɵɱɤɢ ɫ ɲɢɪɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 6 ɦ. 

ȼɟɪɯɨɜɨɣ ɨɬɤɨɫ ɩɟɪɟɦɵɱɤɢ 1:2, ɧɢɡɨɜɨɣ 1:1. ɉɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 5.1-5.2. 
 

 
Ɋɢɫɭɧɨɤ 5.1 − ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 

 

 
Ɋɢɫɭɧɨɤ 5.2 − ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 

 
 

https://www.defsmeta.com/rgsn/gsn_36/giesn-36-01-004-02.php
https://www.defsmeta.com/rgsn/gsn_36/giesn-36-01-004-02.php
https://www.defsmeta.com/rgsn/gsn_36/giesn-36-01-004-02.php
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5.3  ɉɟɪɜɵɣ ɷɬɚɩ. ȼɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ  
 
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
-ɨɬɫɵɩɤɚ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 1ɨɣ ɨɱɟɪɟɞɢ 
- ɜɨɞɨɨɬɥɢɜ ɢɡ ɤɨɬɥɨɜɚɧɚ 1ɨɣ ɨɱɟɪɟɞɢ 
-ɜɨɞɨɩɨɧɢɠɟɧɢɟ ɜ ɤɨɬɥɨɜɚɧɟ 1ɨɣ ɨɱɟɪɟɞɢ 
- ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɟ ɪɚɛɨɬɵ 
- ɛɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ 
- ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 
- ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɚɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ, ɨɩɚɥɭɛɨɱɧɵɟ ɪɚɛɨɬɵ 
 
1) ȼɨɞɨɨɬɥɢɜ ɢɡ ɤɨɬɥɨɜɚɧɚ 1ɣ ɨɱɟɪɟɞɢ: 
 
Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 1ɨɣ ɨɱɟɪɟɞɢ 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ, ɡɚɤɥɸɱɟɧɧɨɣ ɦɟɠɞɭ 

ɩɟɪɟɦɵɱɤɚɦɢ I ɨɱɟɪɟɞɢ ɤɨɬɥɨɜɚɧɚ S=41280ɦଶc ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCaD. 
Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ h =3 ɦ ɩɪɢ ɪɚɫɯɨɞɟ ɜɨɞɵ ɜ ɪɟɤɟ Q 
=1046ɦ3/ɫ. 

ɇɚɯɨɞɢɦ ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ (ɫ ɭɱɟɬɨɦ 
ɩɪɢɬɨɤɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ): 

 ܸ = ℎ ∙ ܵ;                                                                                                     (5.12) 
    
 ܸ = ͵ ∙ ͶͳʹͺͲ ∙ ʹ = ʹͶ͹͸ͺͲ⁡ɦଷ. 
 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɦ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ (Ʉ 

300/30ɚɢɦɟɸɳɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ W=300 ɦ3/ɱɚɫ ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬ. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 4 ɧɚɫɨɫɨɜ. 
 t⁡ = ⁡ ୚𝑊∙௡;                                                                                                      (5.13) 

 t = ʹͶ͹͸ͺͲ⁡/ሺ͵ͲͲ ∙ Ͷሻ⁡ʹͶ = ͻ⁡ɫɭɬɨɤ⁡. 
 
ɇɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ: 
ܬ  = ℎ௧ = ଷଽ = Ͳ,͵͵ ɦ

ɫɦɟɧ
                                                                                   (5.14) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɭɸ ɜɟɥɢɱɢɧɭ 0,7 ɦ/ɫɭɬ. 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

2) ȼɨɞɨɩɨɧɢɠɟɧɢɟ ɜ ɤɨɬɥɨɜɚɧɟ I ɨɱɟɪɟɞɢ: 
Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ 



84 
 

ɜɨɞɨɩɨɧɢɠɟɧɢɟ (ɜɨɞɨɨɬɥɢɜ) ɞɨ ɡɚɬɨɩɥɟɧɢɹ ɤɨɬɥɨɜɚɧɚ. Ⱦɥɹ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ 
ɢɡ ɦɟɪɝɟɥɟɣ, ɥɭɱɲɢɦ ɫɩɨɫɨɛɨɦ ɜɨɞɨɩɨɧɢɠɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɨɬɤɪɵɬɵɣ 
ɜɨɞɨɨɬɥɢɜ. 

ɉɨɞɛɢɪɚɟɦ ɧɚɫɨɫɵ ɞɥɹ ɜɨɞɨɨɬɥɢɜɚ  
ɉɪɢɧɢɦɚɟɦ ɧɚɫɨɫ Ʉ10 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 10 ɦ3/ɱɚɫ. 
 
3) Ɂɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɟ ɪɚɛɨɬɵ: 
ɐɢɤɥ ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɯ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɢɡ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɢ 

ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɷɤɫɤɚɜɚɬɨɪɚɦɢ ɫ ɩɨɝɪɭɡɤɨɣ ɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬ ɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɟɝɨ ɜ ɛɭɪɬ.  
 

4) Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦɵ ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɯ ɪɚɛɨɬ: 
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɨɛɴёɦɚ ɝɪɭɧɬɚ ɞɥɹ 

ɩɪɨɤɥɚɞɤɢ ɞɨɪɨɝɢ (40% ɨɬ ɜɪɟɡɤɢ). 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ: 
 ܸ = ܵ ∙ ܾ;                                                                                                     (5.15) 
 ܸ = ͺͺͳ͸ · ͹Ͳ = ͸ͳ͹ͳʹͲ⁡ɦଷ. 
 
ɋ ɭɱɟɬɨɦ ɨɛɴёɦɚ ɝɪɭɧɬɚ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɞɨɪɨɝɢ: 
 ܸ = ͸ͳ͹ͳʹͲ · Ͳ,͸ + ͸ͳ͹ͳʹͲ = ͻͺ͹͵ͻʹ⁡ɦଷ. 

 
5) Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ (ȻȼɊ): 
ȻȼɊ ɜɵɩɨɥɧɹɟɦ ɦɟɬɨɞɨɦ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ, ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ ɩɪɢ 

ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬɚɯ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɧɚ ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧ. Ⱦɥɹ ɩɨɞɛɨɪɚ 
ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ ɧɚɡɧɚɱɚɟɦ ɫɟɬɤɭ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ 4ɯ4 ɦ. 

˅ˍ˔ܮ  = ˕˔˖ܪ + ℎ˒ = ͸ + ͳͲ ∙ Ͳ,ͳͷͲ = ͹,ͷ⁡ˏ.                                              (5.16) 
 

ɝɞɟ ℎ˒ =⁡ ሺͳͲ − ͳʹሻ ∙ ݀⁡ (5.17) 
d –ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɚɪɤɨɣ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ (ɞɥɹ ȻɌɋ 150 

ɪɚɜɧɚ 160 ɦɦ). 
Ɉɩɪɟɞɟɥɹɟɦ ɤɥɚɫɫ ɩɨɪɨɞɵ ɩɨ ɬɪɭɞɧɨɫɬɢ ɛɭɪɟɧɢɹ ɉɛ. 
Ɇɟɪɝɟɥɢ ɨɬɧɨɫɹɬɫɹ ɤ ɥɟɝɤɨɛɭɪɢɦɵɦ ɩɨɪɨɞɚɦ ɉɛ=3. ɉɪɢɧɢɦɚɟɦ ɛɭɪɨɜɨɣ 

ɫɬɚɧɨɤ ȻɌɋ-150, ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɶɸ ɛɭɪɟɧɢɹ 12ɦ/ɱ  
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ: 
ɋɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ ɦɟɬɪɵ/ɫɦɟɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ  
 

 ʞ˄.˔ˏ = ʡ˔ˏʡ଴ + ʡ˅ ∙ Кˋ.˄ = ͺͲ,Ͳͺ + Ͳ,Ͳͳ͸ ∙ Ͳ,ͺ = ͸͸,͹⁡ˏ/˔ˏ.⁡ (5.18) 

 
ɝɞɟ    ʡ˔ˏ=8ɱɚɫ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ; 
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ʡ଴,⁡ʡ˅⁡– ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɨɩɟɪɚɰɢɣ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1ɦ ɫɤɜɚɠɢɧɵ, ɜ ɱɚɫ; Кˋ.˄⁡= 0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɟɧɧɨɝɨ ɜɪɟɦɟɧɢ. 

 

 ʡ଴ = ͳV˄ = ͳͳʹ = Ͳ,Ͳͺ⁡˚˃˔⁡ (5.19) ʡ˅ = Ͳ,Ͳͳ͸⁡˚˃˔. 
 

ɝɞɟ    V˄=12 ɦ/ɱ. – ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɛɭɪɨɜɵɯ ɪɚɛɨɬ ɜ ɩ.ɦ. ɛɭɪɟɧɢɹ: 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɟɦɤɢ, ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ ɨɞɧɭ ɫɤɜɚɠɢɧɭ: 
 

 W˔ˍ˅ = Ͷ ∙ Ͷ ∙ L˔ˍ˅ = ͳ͸ ∙ ͹,ͷ = ͳʹͲ⁡ˏଷ⁡. (5.20) 

   

 N˔ˍ˅ = ∑W˅˞ˈˏˍˋW˔ˍ˅ = ͻͺ͹͵ͻʹͳʹͲ = ͺʹʹͺ⁡˛˕. ˔ˍ˅/. (5.21) 

 
 N˔ˍ˅ ∙ L˔ˍ˅ = ͺʹʹͺ ∙ ͹,ͷ = ͸ͳ͹ͳͲ⁡ˏ. ˄˖˓ˈːˋя.⁡ (5.22) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɛɭɪɨɜɵɯ ɪɚɛɨɬ: 
 

 ˒. ˏ. ˄˖˓ˈːˋя⁡/ʞ˄. ˔ˏ = ͸ͳ͹ͳͲ/͸͸,͹ = ͻʹͷ⁡ (5.23) 
 
6) Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ: 
ɉɨɞɛɢɪɚɟɦ ɷɤɫɤɚɜɚɬɨɪ.  
ɉɨɞɛɢɪɚɟɦ ɷɤɫɤɚɜɚɬɨɪ ɩɨ ɟɦɤɨɫɬɢ ɤɨɜɲɚ (ɫɜɵɲɟ 500ɬɵɫ ɞɨ 3ɦɥɧ ɟɦɤɨɫɬɶ 

ɤɨɜɲɚ 5ɦ3) 
ɗɄȽ-5: 
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ: 
Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 
 

 ʞˍ = ͵͸ͲͲqʡ˙ ⁡= ͵͸ͲͲ ∙ ͷ/ʹͷ = ͹ʹͲˏ͵/˚˃˔. (5.24) 

 
ɝɞɟ     q- ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ ɦ3 

Ɍɰ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ  
Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ:  
 

 ʞ˕ = ʞˍ ∙ КːК˓ = ͹ʹͲ ∙ ͳͳ,ʹ = ͸ͲͲˏ͵/˚˃˔. (5.25) 
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ɝɞɟ     Ʉɪ=1,2– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ 
Ʉɧ= 1– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ 
Ɉɩɪɟɞɟɥɹɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ ɦ3/ɱɚɫ 
 

 ʞˠ = ʞ˕ ∙ ʡ˓ ∙ К˅ = ͸ͲͲ ∙ ͳ ∙ Ͳ,ͺ = ͶͺͲˏଷ/˚˃˔. (5.26) 
 

ɝɞɟ    Ɍɪ=1ɱɚɫ - ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɪɚɛɨɬɵ ɜ ɱɚɫɚɯ 
Ʉɜ = 0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 
ɉɨɞɛɢɪɚɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ: 
ɉɪɢ ɩɨɝɪɭɡɤɟ ɜ ɬɪɚɧɫɩɨɪɬ ɧɚɢɛɨɥɶɲɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ 

ɞɨɫɬɢɝɚɟɬɫɹ, ɟɫɥɢ ɨɛɴɟɦ ɤɭɡɨɜɚ ɬɪɚɧɫɩɨɪɬɚ ɜ 4-5ɪɚɡ ɛɨɥɶɲɟ ɟɦɤɨɫɬɢ ɤɨɜɲɚ 
ɷɤɫɤɚɜɚɬɨɪɚ  

ɉɪɢɧɢɦɚɟɦ ɚɜɬɨɫɚɦɨɫɜɚɥ ȻɟɥȺɁ 75483 ɨɛɴɟɦɨɦ ɤɭɡɨɜɚ 20ɦ3, 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 40ɬɧ. 

Ʉɨɥɢɱɟɫɬɜɨ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɮɨɪɦɭɥɵ: 
 

 ሺ݊ − ͳሻʡ˒ = ͳܸͳܮ + ʹܸʹܮ + ܶ˓ + ʡˊ = ͶʹͲ + ʹʹͲ + Ͳ,ͳ͹ + Ͳ,Ͳͳͳ = Ͳ,͵͵. (5.27) 

 

 ʡ˒ = ʞܹˠ = ʹͲͶͺͲ = Ͳ,ͲͶ. (5.28) 

 

 ݊ − ͳ = Ͳ,͵͵Ͳ,ͲͶ = ͺ,  

 
ɝɞɟ     n=9ɲɬ 

L1,L2 – ɞɥɢɧɧɚ ɩɭɬɢ ɬɭɞɚ ɢ ɨɛɪɚɬɧɨ ɩɪɢɧɢɦɚɟɦ 2ɤɦ 
V1,V2 – ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɫɚɦɨɫɜɚɥɚ ɝɪɭɠɟɧɨɝɨ ɢ ɩɨɪɨɠɧɹɤɨɦ 
Ɍɪ 40ɫɟɤ – ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ ɫɚɦɨɫɜɚɥɚ ɜ ɱɚɫɚɯ 
Ɍɡ=10ɦɢɧ – ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɜ ɩɭɬɢ ɜ ɱɚɫɚɯ 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɟɦɤɢ ɜ ɦɟɫɹɰ ɨɞɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ  
 

 ܹ = ʞˠ ∙ ʡ˓ = ͶͺͲ ∙ ͺ ∙ ʹͳ = ͺͲ͸ͶͲ⁡ˏଷ/ˏˈ˔я˙. (5.29) 
 

 ʡ˓ = ͺ˚˃˔ ∙ ʹͳˇˈː˟.  
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɵɟɦɤɢ ɝɪɭɧɬɨɜ ɢɡ ɤɨɬɥɨɜɚɧɚ  
 

 
ܹ˅ܹ = ͻͺ͹͵ͻʹͺͲ͸ͶͲ = ͳʹ,ʹͶ⁡ˏˈ˔я˙⁡. (5.30) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɯ ɪɚɛɨɬ ɜ ɦɟɫɹɰ/ɦ3, ɱɚɫ/ɦ3 
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ͳʹ,ʹͶͻͺ͹͵ͻʹ = Ͳ,ͲͲͲͲͳʹ⁡ˏˈ˔/ˏ͵.  

 
7) Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ: 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ. 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɪɚɡɪɟɡɭ ɩɨɫɱɢɬɚɧɚ ɜ Ⱥɜɬɨɤɚɞɟ 

ɫɨɫɬɚɜɥɹɟɬ 1008ɦ2. 
Ⱦɥɢɧɧɚ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 70ɦ.ɩ. 
Ɉɛɳɢɣ ɨɛɴɟɦ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɫɨɫɬɚɜɥɹɟɬ 1008∙70=70560ɦ3 
Ɉɩɪɟɞɟɥɹɟɦ ɬɟɯɧɨɥɨɝɢɸ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ: 
Ⱦɥɹ ɩɨɞɚɱɢ ɛɟɬɨɧɚ ɜ ɛɥɨɤɢ ɢɫɩɨɥɶɡɭɟɦ ɛɚɲɟɧɧɵɟ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɟ 

ɤɪɚɧɵ ɄȻȽɋ450, ɫ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ10-25ɬɧ 
8) Ⱥɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ: 
Ɇɨɧɬɚɠ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ ɜɵɩɨɥɧɹɟɦ ɛɚɲɟɧɧɵɦɢ 

ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ ɤɪɚɧɚɦɢ ɄȻȽɋ450 ɫ ɝ/ɩ 10-25ɬɧ. 
Ɉɛɴɟɦ ɚɪɦɚɬɭɪɧɵɯ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɹ ɢɡ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɚɪɦɢɪɨɜɚɧɢɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɫɫɢɜɧɨɫɬɢ ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
 

 ܹ˃˓ˏ = ⁡ܹ˄ˈ˕⁡ ∙ ⁡ˏ˓˃ܬ⁡ = ͹Ͳͷ͸Ͳ ∙ ͳ͵ = ͻͳ͹ʹͺͲˍˆ = ͻͳ͹,͵⁡˕ː. (5.31) 
 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɚɪɦɢɪɨɜɚɧɢɹ Jɚɪɦ ɞɥɹ ɦɚɫɫɢɜɧɵɯ ɩɥɨɬɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 10-

15ɤɝ ɚɪɦɚɬɭɪɵ ɧɚ 1ɦ3 ɛɟɬɨɧɚ, ɩɪɢɧɢɦɚɟɦ Jɚɪɦ=13,0ɤɝ/ɦ3 
ɇɚɡɧɚɱɚɟɦ ɬɟɯɧɨɥɨɝɢɸ ɦɨɧɬɚɠɚ ɚɪɦɚɬɭɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
Ɇɨɧɬɚɠ ɚɪɦɚɬɭɪɧɵɯ ɪɚɛɨɬ ɜɵɩɨɥɧɹɟɦ ɤɪɚɧɨɦ ɄȻȽɋ-450. ɉɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 5.1. 
 
Ɍɚɛɥɢɰɚ 5.1 – ȼɵɛɨɪ ɤɪɚɧɚ 

    
ɄȻȽɋ-1000 Ⱥ 

ɉɨɤɚɡɚɬɟɥɢ ɄȻȽɋ-101Ɇ ɄȻȽɋ-450 ɄȻȽɋ-500 ɏɅ ɂɫɩɨɥɧɟɧɢɟ I ɂɫɩɨɥɧɟɧɢɟ II  
ȼɵɥɟɬ ɤɪɸɤɚ, ɦ 

    
ɧɚɢɛɨɥɶɲɢɣ 40,0 40,0 40,0 40,0 
ɧɚɢɦɟɧɶɲɢɣ 6,7 7,0 6,0 6,0 

ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ 

18,0 18,0 - 20,0 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬ     ɩɪɢ ɧɚɢɛɨɥɶɲɟɦ ɜɵɥɟɬɟ 10,0 10,0 12,5 25,0 
ɩɪɢ ɧɚɢɦɟɧɶɲɟɦ ɜɵɥɟɬɟ 25,0 25,0 25,0 50,0 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ, ɦ 45,0 45,0 45,0 33,5 18,5 
ɋɤɨɪɨɫɬɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ, 

ɦ/ɦɢɧ      
ɞɨ 6 ɬ - - 60 - 
ɞɨ 10 ɬ 10,4-60 12,5- - 180 

  17,5-    
  

30,2 
   ɫɜɵɲɟ 10 ɬ 5,2-30 25- - - 

  
35,5- 

   
  

60,5 
   ɞɨ 25 ɬ - - 30 80 100 

ɞɨ 50 ɬ - - - 50 
ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ 
ɝɪɭɡɨɜɨɣ ɬɟɥɟɠɤɢ, ɦ/ɦɢɧ 

30,0 30,0 52,4 55,5 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.1 
    

ɄȻȽɋ-1000 Ⱥ 
ɉɨɤɚɡɚɬɟɥɢ ɄȻȽɋ-101Ɇ ɄȻȽɋ-450 ɄȻȽɋ-500 ɏɅ ɂɫɩɨɥɧɟɧɢɟ I ɂɫɩɨɥɧɟɧɢɟ II 

ɋɤɨɪɨɫɬɶ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, 
ɨɛ/ɦɢɧ 0,4 0,4 

ɨɬ 0,06 
ɞɨ 0,6 0,54 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ 
ɤɪɚɧɚ, ɦ/ɦɢɧ 9,0 9,0 11,0 10,5 

Ȼɚɡɚ, ɦ 10,0 10,0 10,0 10,0 
Ʉɨɥɟɹ, ɦ 10,0 10,0 10,0 11,6 

Ɇɚɫɫɚ ɤɪɚɧɚ, ɬ 265 268,0 313,0 544,0 518 

Ɂɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ 
Ⱦɧɟɩɪɨɩɟɬ- 

ɪɨɜɫɤɢɣ 
ɦɟɯɚɧɢɱɟɫɤɢɣ 

ɑɟɯɨɜɫɤɢɣ ɡɚɜɨɞ 
Ƚɢɞɪɨɫɬɚɥɶ- 
ɤɨɧɫɬɪɭɤɰɢɹ  

Ɂɭɟɜɫɤɢɣ ɷɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɢɣ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɚɪɦɚɬɭɪɧɵɯ ɪɚɛɨɬ: 
ɉɨ Ƚɗɋɇ-37-01-027-02 ɩɨɫɱɢɬɚɟɦ ɜɪɟɦɹ ɧɚ ɦɨɧɬɚɠ ɚɪɦɚɬɭɪɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. 
81,53ɦ∙ɱ ɧɚ 100ɬɧ. ɚɪɦɨɢɡɞɟɥɢɣ. ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɪɦɚɬɭɪɧɵɯ ɪɚɛɨɬ 
 

 t˃˓ˏ = ͻͳ͹,͵ ∙ ଼ଵ,ହଷଵ଴଴ = ͹Ͷ͹,ͻˏ ∙ ˚˃˔. 
 
ɋɨɫɬɚɜ ɪɚɛɨɬ: ɍɫɬɚɧɨɜɤɚ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ 10-25 

ɬ ɚɪɦɨɤɚɪɤɚɫɨɜ ɢ ɚɪɦɨɮɟɪɦ ɦɚɫɫɨɣ ɞɨ 5 ɬ, ɫɜɚɪɤɚ ɫɬɵɤɨɜ. 
 

9) Ɉɩɚɥɭɛɨɱɧɵɟ ɪɚɛɨɬɵ: 
Ɇɨɧɬɚɠ ɨɩɚɥɭɛɤɢ ɜɵɩɨɥɧɹɟɦ ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ ɤɪɚɧɚɦɢ 

ɄȻȽɋ450 ɫ ɝ/ɩ 10-25ɬɧ. 
Ɉɛɴɟɦ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ Ʉɨɩ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɫɫɢɜɧɨɫɬɢ ɛɟɬɨɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ.  

Ⱦɥɹ ɦɚɫɫɢɜɧɵɯ ɩɥɨɬɢɧ Ʉɨɩ ɩɪɢɧɢɦɚɟɬɫɹ 0,4-0,6ɦ2 ɨɩɚɥɭɛɤɢ ɧɚ 1ɦ3 
ɛɟɬɨɧɚ, Ʉɨɩ=0,5 

 
 ܵ˓˒˃ˎ = ⁡ ˄ܹˈ˕ ∙ ⁡Кˑ˒ = ͹Ͳͷ͸Ͳ ∙ Ͳ,ͷ = ͵ͷʹͺͲˏଶ. (5.32) 

 
10) ɉɨɞɛɨɪ ɜɢɞɚ ɨɩɚɥɭɛɤɢ: 
ɉɪɢɧɢɦɚɟɦ ɳɢɬɨɜɭɸ ɞɟɪɟɜɨɦɟɬɚɥɥɢɱɟɫɤɭɸ ɨɩɚɥɭɛɤɭ, ɢɦɟɸɳɭɸ 

ɡɚɜɨɞɫɤɨɟ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɜɵɫɨɤɭɸ ɨɛɨɪɚɱɢɜɚɟɦɨɫɬɶ, ɩɥɨɳɚɞɶ ɳɢɬɚ ɞɨ 10ɦ2 
 
ɇɚɡɧɚɱɚɟɦ ɬɟɯɧɨɥɨɝɢɸ ɦɨɧɬɚɠɚ ɨɩɚɥɭɛɨɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: 
ɍɫɬɚɧɨɜɤɚ ɨɩɚɥɭɛɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɤɪɚɧɨɦ ɄȻȽɋ-450 
ɉɨ Ƚɗɋɇ-37-01-021-01 ɩɨɫɱɢɬɚɟɦ ɜɪɟɦɹ ɧɚ ɦɨɧɬɚɠ ɨɩɚɥɭɛɨɱɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. 
15,81ɦ∙ɱɚɫ ɧɚ 100ɦ2 ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ 

ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ: 
ˋˍ˄˖ˎ˃˒ˑݐ⁡  = ͵ͷʹͺͲ ∙ ͳͷ,ͺͳͳͲͲ = ͷͷ͹͹,ͺ ∙ ˚˃˔ 
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ɋɨɫɬɚɜ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ: ɍɫɬɚɧɨɜɤɚ ɢ ɪɚɡɛɨɪɤɚ ɳɢɬɨɜɨɣ ɩɥɨɫɤɨɣ 

ɨɩɚɥɭɛɤɢ ɩɪɢ ɩɨɞɚɱɟ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ 10-25 ɬ: 
ɞɟɪɟɜɨɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɥɨɳɚɞɶɸ ɳɢɬɚ ɞɨ 10 ɦ2. 01. ɍɫɬɪɨɣɫɬɜɨ ɨɩɚɥɭɛɤɢ ɫ 
ɩɨɞɚɱɟɣ ɟɟ ɤɪɚɧɚɦɢ ɢ ɤɪɟɩɥɟɧɢɟ. 02. Ɋɚɡɛɨɪɤɚ ɨɩɚɥɭɛɤɢ ɫ ɜɵɜɢɧɱɢɜɚɧɢɟɦ 
ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ 
 

11) ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ: 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ Ȼɟɬɨɧɧɨɦ ɡɚɜɨɞɟ, 

ɤɨɬɨɪɵɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 20ɦ3/ ɱɚɫ. 
ɉɪɢɧɢɦɚɟɦ ɡɚɜɨɞ ɮɢɪɦɵ ZZBO ɤɚɦɩɚɤɬ-20 ɜ ɡɢɦɧɟɦ ɢɫɩɨɥɧɟɧɢɢ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 20ɦ3∙ɱɚɫ 
- ɛɭɧɤɟɪ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 2ɲɬ. ɩɨ 4ɦ3 ɫ ɩɨɞɨɝɪɟɜɨɦ 
- ɩɪɢɧɭɞɢɬɟɥɶɧɵɣ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ ɨɛɴɟɦɨɦ 0,5ɦ3 
- ɞɨɡɚɬɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ  
- ɫɢɫɬɟɦɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɞɨɡɢɪɨɜɚɧɢɹ ɞɨɛɚɜɨɤ 
 
12) Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ: 
Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɬ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ 2,5ɤɦ ɞɨ ɦɟɫɬɚ ɭɤɥɚɞɤɢ ɩɪɢɧɢɦɚɟɦ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɢ ɨɛɴɟɦɨɦ 3 
ɦ3 ɧɚ ɛɚɡɟ ɄȺɆȺɁ 65115 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɣ 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɩɟɪɟɜɨɡɢɦɨɣ ɨɞɧɢɦ 

ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɦ ɜ ɫɦɟɧɭ  
 

 ܳ = ݍ ∙ ͸Ͳ ∙ ܶ ∙ ݐܭ ˙ˋˍˎ˃⁡ = ⁡͵ ∙ ͸Ͳ ∙ ͺ ∙ Ͳ,ͺ͵ͳ = ͵͹,ʹ⁡ሺˏଷ⁡˅⁡˔ˏˈː˖ሻ. (5.33) 

 
ɝɞɟ     q=3ɦ3 – ɨɛɴɟɦ ɩɨɪɰɢɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ,  ɩɟɪɟɜɨɡɢɦɨɣ ɡɚ ɨɞɢɧ ɪɟɣɫ ɜ ɦ3 

T=8ɱɚɫ  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɜ ɱɚɫɚɯ 
K=0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ  
t ɡɚɝɪɭɡɤɢ=5ɦɢɧ 
ሺ˅⁡ˏˋːሻˍˋ˙⁡ݐ  = ˓ˆ˃ˊݐ⁡ + ˄ˑ˓˒ݐ + ˓ˆ˞˅ݐ + ˆˈ˄ˑ˓⁡˒˓ˑ˒ݐ + ˊ˖ˍ⁡˚ˑݐ = ⁡⁡⁡⁡⁡⁡⁡⁡⁡= ͷ + ቌ ͵ˍˏʹͲˍˏ˚ ቍ + ͵ˏˋː + ቌ ͵ˍˏͷͲˍˏ˚ ቍ + ͵ˏˋː = = ͷ + ͻ + ͵ + ͵,͸ + ͳͲ,Ͷ = ͵ͳˏˋː. (5.34) 

 

 N = IQ, (5.35) 

 
ɝɞɟ    N – ɤɨɥɢɱɟɫɬɜɨɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɣ, 
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I – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɦ3 / ɫɦɟɧɭ. 
13) ɉɨɞɚɱɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤɢ: 
Ⱦɥɹ ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɫɯɟɦɭ 

ɪɚɡɦɟɳɟɧɢɹ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯ ɤɪɚɧɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɨɨɪɭɠɟɧɢɹɯ. 
ɋɯɟɦɵ ɜɨɡɜɟɞɟɧɢɹ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫ ɪɚɡɦɟɳɟɧɢɟɦ 
ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯɤɪɚɧɨɜɧɚɫɨɨɪɭɠɟɧɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɜɵɫɨɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɫɜɵɲɟ 30ɦ, ɤɨɝɞɚ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɟ ɤɪɚɧɵ ɫ ɨɬɦɟɬɨɤ ɞɧɚ ɤɨɬɥɨɜɚɧɚ ɧɟ ɦɨɝɭɬ 
ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɵɫɨɬɟ ɢ ɩɨ ɲɢɪɢɧɟ.  

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɞɚɧɧɨɣ ɫɯɟɦɵ ɨɬɧɨɫɹɬɫɹ:  
-ɧɟ ɬɪɟɛɭɟɬɫɹ ɜɨɡɜɟɞɟɧɢɟ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɷɫɬɚɤɚɞ 
- ɪɚɧɶɲɟ ɦɨɠɧɨ ɧɚɱɢɧɚɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɟ 
- ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɧɟ ɫɜɹɡɚɧɨ ɫ ɩɪɨɩɭɫɤɨɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ  
- ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɭɫɤɚ ɩɟɪɜɵɯ ȽȺ ɡɚɞɨɥɝɨ ɞɨ 

ɨɤɨɧɱɚɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬɤɚɡɚ ɨɬ ɫɢɫɬɟɦɵ ɜɨɞɨɨɬɥɢɜɚ ɜ 
ɛɨɥɟɟ ɪɚɧɧɢɟ ɫɪɨɤɢ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɨɬɧɨɫɹɬ: 
- ɨɝɪɚɧɢɱɟɧɢɟ ɦɚɧɟɜɪɟɧɧɨɫɬɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯ  ɤɪɚɧɨɜ ɜ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 
- ɬɪɟɛɭɟɬɫɹ ɩɟɪɟɫɬɚɧɨɜɤɚ ɤɪɚɧɨɜ ɢ ɩɟɪɟɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɭɬɟɣ 
ɉɪɢɧɢɦɚɟɦ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɣ ɤɪɚɧ ɄȻȽɋ-450 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɭɤɥɚɞɤɢ tɭɤɥɚɞɤɛɟɬɨɧɚ ɜ ɛɥɨɤɢ ɤɪɚɧɨɦ 

ɄȻȽɋ-450 ɝ/ɩ 10-25ɬɧ  
ɩɨ Ƚɗɋɇ37-01-008-01 5,41ɦ∙ɱɚɫ ɧɚ 100ɦ3 ɛɟɬɨɧɚ. ȼɢɛɪɢɪɨɜɚɧɢɟ 28,68 

ɦ∙ɱɚɫ / 100ɦ3 ɛɟɬɨɧɚ.    
 

 t˖ˍˎ˃ˇˍ =⁡W˄ˈ˕ ⁡ ∙ ͷ,ͶͳͳͲͲ = ͹Ͳͷ͸Ͳ ∙ ͷ,ͶͳͳͲͲ = ͵ͺͳ͹,͵⁡ˏ ∙ ˚˃˔⁡, (5.36) 

 

 t˅ˋ˄˓ˋ˓ = ⁡͹Ͳͷ͸Ͳ ∙ ʹͺ,͸ͺͳͲͲ = ʹͲʹ͵͸,͸ˏ ∙ ˚˃˔⁡.  

 
Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ: 
 
  

 ʡ˄ = t˃˓ˏ + tˑ˒˃ˎ˖˄ˍ˃ + t˖ˍˎ˃ˇˍ + t˅ˋ˄˓ˋ˓ = ˏ ∙ ˚˃˔⁡, (5.37) 
 

 ʡ˄ = ͹Ͷ͹,ͻ + ͷͷ͹͹,ͺ + ͵ͺͳ͹,͵ + ʹͲʹ͵͸,͸ = ͵Ͳ͵͹ͻ,͸⁡ˏ ∙ ˚˃˔. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɜ ɦɚɲ∙ɱɚɫ/ɦ3: 
 

 I˄ = ͵Ͳ͵͹ͻ,͸͹Ͳͷ͸Ͳ = Ͳ,Ͷ͵ˏ˃˛ ∙ ˚˃˔/ˏଷ⁡.  
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14) ɉɨɞɝɨɬɨɜɤɚ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ: 
ɉɟɪɟɞ ɩɨɞɚɱɟɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɨɩɚɥɭɛɤɭ, ɧɟɨɛɯɨɞɢɦɨ 

ɛɥɨɤ ɩɨɞɝɨɬɨɜɢɬɶ ɞɥɹ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ. Ɉɩɚɥɭɛɤɭ ɢ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɥɟɫɚ 
ɬɳɚɬɟɥɶɧɨ ɨɫɦɚɬɪɢɜɚɸɬ, ɩɪɨɜɟɪɹɸɬ ɧɚɞɟɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫɬɨɟɤ ɢ ɥɟɫɨɜ ɢ 
ɤɥɢɧɶɟɜ ɩɨɞ ɧɢɦɢ, ɤɪɟɩɥɟɧɢɣ, ɨɬɫɭɬɫɬɜɢɟ ɳɟɥɟɣ ɜ ɨɩɚɥɭɛɤɟ, ɧɚɥɢɱɢɟ 
ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɢ ɩɪɨɛɨɤ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɪɚɡɦɟɪɵ ɩɪɨɜɟɪɹɸɬ ɫɬɚɥɶɧɵɦ ɦɟɬɪɨɦ, ɢɥɢ ɪɭɥɟɬɤɨɣ, ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɨɥɨɠɟɧɢɹ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɥɨɫɤɨɫɬɟɣ — ɪɚɦɨɱɧɵɦ ɨɬɜɟɫɨɦ, ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɶ ɩɥɨɫɤɨɫɬɟɣ 
— ɭɪɨɜɧɟɦ ɢɥɢ ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ. Ⱦɥɹ ɩɪɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɪɚɧɟɟ ɭɥɨɠɟɧɧɨɝɨ ɡɚɬɜɟɪɞɟɜɲɟɝɨ ɛɟɬɨɧɚ ɦɨɧɨɥɢɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɛɨɪɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫɛɨɪɧɨ-ɦɨɧɨɥɢɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɧɨɜɵɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɬɜɟɪɞɟɜɲɟɝɨ ɦɨɧɨɥɢɬɧɨɝɨ ɛɟɬɨɧɚ ɢ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɟɪɟɞ 
ɭɤɥɚɞɤɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɱɢɳɚɸɬ ɨɬ ɦɭɫɨɪɚ, ɝɪɹɡɢ ɢ ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ. 
Ɋɚɛɨɬɵ ɩɨ ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɤɪɟɩɥɟɧɢɸ ɨɩɚɥɭɛɤɢ ɢ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɟɟ 
ɤɨɧɫɬɪɭɤɰɢɣ ɨɮɨɪɦɥɹɸɬ ɡɚɩɢɫɶɸ ɜ ɠɭɪɧɚɥɟ ɪɚɛɨɬ. 

 
15) ɉɨɞɚɱɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤ: 
Ⱦɥɹ ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɛɥɨɤ, ɩɪɢɦɟɧɹɟɦ ɛɚɞɶɢ 

ɟɦɤɨɫɬɶɸ 3,2ɦ3 (ɜɟɫ ɫ ɛɟɬɨɧɨɦ 17ɬɧ.), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɞɚɜɚɬɶ ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ ɜ 
ɛɥɨɤɢ ɧɚ ɜɵɥɟɬɟ ɤɪɚɧɚ ɄȻȽɋ-450 ɞɨ 30ɦ (ɲɢɪɢɧɚ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 56ɦ.) 
 

16) ɍɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɭɱɟɧɢɹ ɩɪɨɟɤɬɧɨɝɨ ɛɟɬɨɧɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 

ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɤɚɱɟɫɬɜɟɧɧɨɟ ɭɩɥɨɬɧɟɧɢɟ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. ɉɪɢɦɟɧɟɧɵ ɝɥɭɛɢɧɧɵɟ ɜɢɛɪɚɬɨɪɵ ɂȼ 80. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɭɩɥɨɬɧɟɧɢɹ ɩɪɢɧɢɦɚɸɬ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɢɛɪɚɬɨɪɨɜ 60 ɫ.ȼɢɛɪɢɪɨɜɚɧɢɟ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɨɜɨɞɹɬɫɹ ɞɨ ɩɨɹɜɥɟɧɢɹ ɧɚ ɟɟ ɩɨɜɟɪɯɧɨɫɬɢ ɛɥɟɫɤɚ ɢ 
ɩɪɟɤɪɚɳɟɧɢɹ ɟɟ ɨɫɟɞɚɧɢɹ ɢ ɜɵɞɟɥɟɧɢɹ ɩɭɡɵɪɶɤɨɜ ɜɨɡɞɭɯɚ. 
 

17) ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ 
ɉɨɥɭɱɟɧɢɟ ɛɟɬɨɧɚ ɫ ɜɵɫɨɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɨɱɧɨɫɬɢ ɬɪɟɛɭɟɬ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɚɜɢɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɭɯɨɞɭ ɡɚ ɛɟɬɨɧɨɦ ɜ ɩɟɪɢɨɞ ɟɝɨ ɬɜɟɪɞɟɧɢɹ. 
ȼ ɠɚɪɤɢɣ ɩɟɪɢɨɞ ɜɚɠɧɨ ɩɨɦɧɢɬɶ ɨ ɞɨɫɬɚɬɨɱɧɨɦ ɭɪɨɜɧɟ ɜɥɚɝɢ, ɩɨɷɬɨɦɭ 
ɫɜɟɠɟɭɥɨɠɟɧɧɵɣ ɛɟɬɨɧ ɛɭɞɟɬ ɩɨɥɢɜɚɬɶɫɹ ɜɨɞɨɣ, ɚ ɜɧɭɬɪɢ ɤɪɭɩɧɵɯ ɛɥɨɤɨɜ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɬɪɭɛɱɚɬɵɯ ɡɦɟɟɜɢɤɨɜ ɞɥɹ ɩɨɞɚɱɢ ɩɨ ɧɢɦ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɭɬɟɩɥɟɧɢɢ ɨɩɚɥɭɛɤɢ. ȼ 
ɷɬɨɣ ɫɜɹɡɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜɨɡɜɟɞɟɧɢɟ ɲɚɬɪɨɜ ɧɚɞ ɛɥɨɤɚɦɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɞɨɫɬɚɬɨɱɧɨɣ  ɞɥɹ ɬɜɟɪɞɟɧɢɹ ɛɟɬɨɧɚ. 
 

5.4  ȼɬɨɪɨɣ ɷɬɚɩ 
 
ɉɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ 
ɉɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɢɨɧɟɪɧɵɦ ɫɩɨɫɨɛɨɦ ɫ ɨɞɧɨɝɨ ɛɟɪɟɝɚ. 
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
- ȼɨɡɜɟɞɟɧɢɟ ɩɟɪɟɦɵɱɟɤ II  ɨɱɟɪɟɞɢ 
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- ɨɬɫɵɩɤɚ ɤɚɦɟɧɧɨɝɨ ɛɚɧɤɟɬɚ ɜ ɩɪɨɪɚɧɟ (ɩɟɪɟɤɪɵɬɢɟ ɩɪɨɨɪɚɧɚ) 
Ʉɨɧɫɬɪɭɤɰɢɸ ɩɟɪɟɦɵɱɟɤ II  ɨɱɟɪɟɞɢ ɩɪɢɧɢɦɚɟɦ ɚɧɚɥɨɝɢɱɧɨ, ɩɟɪɟɦɵɱɤɚɦ 

I ɨɱɟɪɟɞɢ. Ⱦɥɢɧɭ ɩɟɪɟɦɵɱɟɤ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ IIɨɱɟɪɟɞɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɝɟɧɩɥɚɧɭ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɜ ɤɨɬɥɨɜɚɧɟ II  ɨɱɟɪɟɞɢ ɢɫɩɨɥɶɡɭɟɦ 
ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ.  

 
5.5 Ɍɪɟɬɢɣ ɷɬɚɩ  
 
ɇɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
-ɨɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ II  ɨɱɟɪɟɞɢ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɜɨɞɨɨɬɥɢɜɚ ɜ ɤɨɬɥɨɜɚɧɟ II  

ɨɱɟɪɟɞɢ 
- ɪɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ II  ɨɱɟɪɟɞɢ (ȻȼɊ+ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ) 
- ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɜ ɤɨɬɥɨɜɚɧɟ II  ɨɱɟɪɟɞɢ (ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ 

ɩɥɨɬɢɧɚ, ɛɟɬɨɧɧɚɹ ɫɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ, ɩɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ) ɢ 
ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ ɩɨ ɜɫɟɦɭ ɮɪɨɧɬɭ. 

Ɍɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɪɢɧɢɦɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨɣ ɤɨɬɥɨɜɚɧɭ I 
ɨɱɟɪɟɞɢ, ɨɛɴɟɦɵ ɪɚɛɨɬ ɢ ɜɪɟɦɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ ɡɟɦɥɹɧɵɯ ɢ ɛɟɬɨɧɧɵɯ 
ɪɚɛɨɬ ɜɢɬɨɝɨɜɵɯ ɬɚɛɥɢɰɚɯ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ 
ɧɟɞɨɫɬɪɨɟɧɧɨɣɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
5.6 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɨɜ II ɨɱɟɪɟɞɢ ɱɟɪɟɡ 

ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ 
 
Ɉɩɪɟɞɟɥɹɟɦ nmin - ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ 

ɢɡ ɭɫɥɨɜɢɹ ɧɟɪɚɡɦɵɜɚɟɦɨɫɬɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɤɪɟɩɥɟɧɢɹ (ɛɟɬɨɧ ȼ30): 
 

 ݊௠𝑖௡ = ܳ˔˕˓ܸ̌ ˑ˒ ∙ ℎ˓ ∙ ݈ = ͳͲͶ͸ʹͷ ∙ ͵,͸ ∙ Ͷ = ʹ,ͻ⁡ˑ˕˅, (5.38) 

 
ɉɪɢɧɢɦɚɟɦ 3 ɲɬ 

ɝɞɟ    Vɞɨɩ - ɞɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɭɧɬɨɜ ɪɭɫɥɚ ɪɟɤɢ.  ⁡⁡ℎ˓ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɭɫɥɟ ɪɟɤɢ; ݈⁡ − ˛ˋ˓ˋː˃⁡ˇˑːːˑˆˑ⁡ˑ˕˅ˈ˓˔˕ˋя, ˏ. 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɪɚɫɱɟɬɧɭɸ ∇ɉȾɈ: 
(˓ˈ˒ܳ)ʢʑʐߘ  = (˓ˈ˒ܳ)⁡ʢʜʐߘ + ݔܼܽ݉ = ͳͲ,ͺ + ʹ = ͳʹ,ͺ⁡ˏ,                    

(5.39) 
 

ɝɞɟ    ߘʢʜʐ⁡ሺܳ˒ˈ˓ሻ – ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɤɟ ɩɪɢ ɪɚɫɯɨɞɟ ɩɟɪɟɤɪɵɬɢɹ, ɨɩɪɟɞɟɥɹɟɦ 
ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ∇ɍɇȻ=10,8 ɦ ɩɪɢ Qɩɟɪ=168 ɦ3/ɫ. 
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Zmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɟɪɟɩɚɞ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɪɭɫɥɚ, ɨɛɵɱɧɨ ɛɵɜɚɟɬ 2 
ɦ. 

Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɧɚɞ ɩɨɪɨɝɨɦ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɇɩ: 
 

˒ܪ  = ቆ ܳ˒ˈ˓݉ ∙ ܾ ∙ √ʹ݃ቇଶ ଷ⁄ = ( ͳ͸ͺͲ.͵ͷ ∙ Ͷ ∙ Ͷ√ʹ ∙ ͻ.ͺͳ)ଶ ଷ⁄ = ͵,ͷͺ, ˏ, (5.40) 

 
ɝɞɟ     b = 16 ɦ– ɲɢɪɢɧɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ  
l – ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɦ 
m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞ ɜɨɞɨɫɥɢɜɚ, ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ 

0,3-0,35. 
 

 ∇ʞʓʝ⁡ = ∇ʢʑʐ(Q˒ˈ˓) ˒ܪ⁡− = ͳʹ,ͺ − ͵,ͷͺ = ͻ,ʹʹ⁡ˏ, (5.41) 
 ∇ɞɧɚ =10,0ɦ, ɩɪɢɧɢɦɚɟɦ ∇ɉȾɈ=9,22ɦ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɭɫɥɨɜɢɹ ɩɪɨɩɭɫɤɚ ɦɚɯ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ Q10% 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɜɟɪɯɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɞɥɹ ɱɟɝɨ ɧɚɡɧɚɱɚɟɦ ɜɵɫɨɬɭ 

ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ h= 8,0 ɦ  
 

 ∇˅ˈ˓˘˃⁡ʓʝ = ∇ʞʓʝ +⁡ℎˑ˕˅ = ͻ,ʹʹ + ͺ,Ͳ = ͳ͹,ʹʹ⁡ˏ, (5.42) 
 ∇ɜɟɪɯɚ ȾɈ > ∇ɍɇȻ – ɨɬɜɟɪɫɬɢɹ ɧɟ ɡɚɬɨɩɥɟɧɵ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɜɟɥɢɱɢɧɭ ɩɟɪɟɩɚɞɚ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ȼȻ ɢ ɇȻ -Z˅ˑ: 
 

ˑˇܪ  = ⁡ ܳ˔˕˓ଶߤଶ ∙ 𝜔˅ˑଶ ∙ ʹ݃ = ͳͲͶ͸²Ͳ,͸͵² ∙ ͳʹͺ² ∙ ʹ ∙ ͻ,ͺͳ = ͺ,͸⁡ˏ. (5.43) 

 

ߤ  = ͳͳ + ˘˅ߦ + ଶܴܥܮ݃ʹ = ͳሺͳ + Ͳ,ͷ + ʹ ∙ ͻ,ͺͳ ∙ ͷ͵/ͺ͹,͵ଶ ∙ ͳ,͸ = Ͳ,͸͵, (5.44) 

 
ɝɞɟ     ℰɜх – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɜɯɨɞɟ ℰɜх=0,5, 

L=53ɦ – ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɱɟɪɬɟɠɭ,  
c=87,3 – ɤɨɷɮɮɢɰɢɟɧɬ ɒɟɡɢ. 
 

 ܴ = 𝜔̆ = ܾ ∙ ℎܾ + ʹℎ = Ͷ ∙ ͺͶ + ʹ ∙ ͺ = ͳ,͸⁡ˏ (5.45) 

 
ɝɞɟ     n – ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ n=0,0125. 
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 ∇ʢʑʐ = ∇ʞʓʝ + ʜˇˑ + ͳʹℎ = ͻ,ʹʹ + ͺ,͸ + ͳʹ ∙ ͺ = ʹͳ,ͺʹ⁡ˏ. (5.46) 

 
ȼɵɜɨɞ: ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ II  ɨɱɟɪɟɞɢ ɩɪɨɩɭɫɤɚɟɦ ɱɟɪɟɡ 4 

ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɹ ɪɚɡɦɟɪɨɦ 4ɯ8,0ɦ . 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ II  ɨɱɟɪɟɞɢ: 
 

 ∇ʒʑʞ୍୍ˑ˚ = ∇ʢʑʐ(Q˔˕˓) + ݀⁡ = ʹͳ,ͺʹ + ͵,ͷ = ʹͷ,͵ʹ⁡ˏ. (5.47) 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ II  ɨɱɟɪɟɞɢ: 
 

 ∇ʒʜʞ୍୍ˑ˚ = ∇ʢʜʐ(Q˔˕˓) + ܽ⁡ = ͳͲ,ͺ + ʹ,ͷ = ͳ͵,͵⁡ˏ. (5.48) 
 

ɝɞɟ     d, ߙ-ɚɧɚɥɨɝɢɱɧɵ ɡɧɚɱɟɧɢɹɦ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɞɥɹ ɩɟɪɟɦɵɱɟɤ I ɨɱɟɪɟɞɢ. 
Ɍɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɷɬɚɩɚɯ ɚɧɚɥɨɝɢɱɧɨ 

ɪɚɛɨɬɚɦ I ɷɬɚɩɚ. 
Lɜɩ=319 ɦ, 
Lɧɩ=311ɦ, 
Lɩɩ=263 ɦ, 
Vɜɩ=160776 ɦ3,  
Vɧɩ=11693 ɦ3, 
Vɨɛɳ=172469 ɦ3,  
 

 ∇ʡ = ͳ͹ʹͶ͸ͻ ∙ ଵ଻,ସଽଵ଴଴଴ = ͵Ͳͳ͸,ͷ⁡ˏ ∙ ˚˃˔.  

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ. Ɉɬɦɟɬɤɚ 

ɛɟɬɨɧɚ ɪɚɜɧɚ ɨɬɦɟɬɤɟ Ƚȼɉ II  ɨɱɟɪɟɞɢ +1ɦ ɢ ɪɚɜɧɚ 26,32ɦ. 
Ɍɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ  
ɜɵɩɨɥɧɟɧɵ ɚɧɚɥɨɝɢɱɧɨ ɪɚɛɨɬɚɦ 1ɣ ɨɱɟɪɟɞɢ. 
Ɉɛɴɟɦɵ ɢ ɜɪɟɦɹ ɨɩɪɟɞɟɥɟɧɵ ɜ ɫɜɨɞɧɨɣ ɬɚɛɥɢɰɟ 
 
5.7  ɑɟɬɜɟɪɬɵɣ ɷɬɚɩ  

 
ɇɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ; 
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
- ɇɚɪɚɳɢɜɚɧɢɟ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ 
- Ɋɟɝɭɥɢɪɭɟɦɵɟ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɩɨɨɱɟɪɟɞɧɨɝɨ ɩɭɫɤɚ ȽȺ. 
- ɩɨɨɱɟɪɟɞɧɵɣ ɩɭɫɤ ȽȺ. 
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5.8 ɉɹɬɵɣ ɷɬɚɩ 
 

ɇɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 
ɩɨɨɱɟɪɟɞɧɨɝɨ ɩɭɫɤɚ ɜɫɟɯ ȽȺ 

-ɧɚɪɚɳɢɜɚɧɢɟ ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɞɨ 
ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ; 

-ɩɨɨɱɟɪɟɞɧɵɣ ɩɭɫɤ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
 
5.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 
 
ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɪɚɫɫɱɢɬɚɸ ɢ ɫɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɢɧɬɟɧɫɢɜɧɨɫɬɹɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɜɵɲɟ 
ȼɪɟɦɹ ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɹ ɢɡ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ȻȼɊ 925 ɫɦɟɧ 

/987392ɦ3=0,00094ɫɦɟɧ /ɦ3 ɢ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɪɚɜɧɚ 0,000012ɦɟɫ/ɦ3. Ɋɚɫɱɟɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. 
 
Ɍɚɛɥɢɰɚ 5.2 – Ɉɛɴɟɦɵ ɡɟɦɟɥɶɧɵɯ ɪɚɛɨɬ 

№ ɗɬɚɩɚ Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ Ɉɛɴɟɦ,⁡ˏଷ ȼɪɟɦɹ, ɦɟɫ 
ȼɵɟɦɤɚ ɝɪɭɧɬɚ 

I Ʉɨɬɥɨɜɚɧ I ɨɱɟɪɟɞɢ (ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ): ͵Ͷͷͷͺ͹ 
 

4,1 

III  Ʉɨɬɥɨɜɚɧ II  ɨɱɟɪɟɞɢ (ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ): ͸ͶͳͺͲͷ 7,7 
ɇɚɫɵɩɧɵɟ ɪɚɛɨɬɵ 

I 
ɉɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ: 
ȼɟɪɯɨɜɚɹ, ɩɪɨɞɨɥɶɧɚɹ ɢ ɧɢɡɨɜɚɹ 

100129 10,4 

II  ɉɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ (ɨɬɫɵɩɤɚ ɛɚɧɤɟɬɚ) − - 

II  
ɉɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ II  ɨɱɟɪɟɞɢ: 

ȼɟɪɯɨɜɚɹ ɢ ɧɢɡɨɜɚɹ ͳ͹ʹͶ͸ͻ 17,9 

 
Ɍɚɛɥɢɰɚ 5.3 – Ɉɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ȼɪɟɦɹ ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɹ ɢɡ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 0,43ɦɚɲ.ɱ/ɦ3 

№ ɗɬɚɩɚ 
Ɉɬɦɟɬɤɚ 
ɷɬɚɩɚ, ɦ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ Ɉɛɴɟɦ,ˏଷ 
ȼɪɟɦɹ, 

ɦɟɫ. 
I 
 ∇⁡Ͷ͸,Ͳ 

ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ, ɜɨɞɨɫɥɢɜɧɚɹ ɢ 
ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ 

 
70560 

60,2 

III  
 ∇⁡ͷʹ,ͺ 

Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ, ɫɬɚɧɰɢɨɧɧɚɹ ɢ 
ɩɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ ͸Ͷʹ͸͵ͷ 548,3 

ɂɬɨɝɨ:   713195 608,5 
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6 Ɉɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

6.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɫɟɝɨɞɧɹ ɷɬɨ ɬɨɜɚɪ, ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɩɪɨɞɚɟɬ 
ɩɨɫɬɚɜɳɢɤɚɦ, ɚ ɬɟ ɩɨɫɬɚɜɥɹɸɬ ɟɟ ɤɨɧɟɱɧɨɦɭ ɩɨɬɪɟɛɢɬɟɥɸ. ȼ ɧɟɤɨɬɨɪɵɯ 
ɫɥɭɱɚɹɯ ɩɨɫɬɚɜɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɫɚɦɢɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ. ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ - ɬɨɜɚɪ ɩɟɪɜɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. ɂɡ-ɡɚ 
ɷɬɨɝɨ ɩɨɬɪɟɛɢɬɟɥɢ ɨɱɟɧɶ ɫɢɥɶɧɨ ɪɟɚɝɢɪɭɸɬ ɧɚ ɩɟɪɟɪɵɜɵ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ, 
ɩɨɷɬɨɦɭ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɞɟɠɧɨɣ.  

Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.1. 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ əɤɭɬɫɤɨɣ Ƚɗɋ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2020 2021 2022 2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 484 484 484 484 484 484 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 6100 6100 6100 6100 6100 6100 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 2952400 2952400 2952400 2952400 2952400 2952400 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ∙ɱ 29524 29524 29524 29524 29524 29524 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 2922876 2922876 2922876 2922876 2922876 2922876 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɪɭɛ/ 
Ɇȼɬ∙ɱ 

1007 1042 1077 1110 1143 1175 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 2943,34 3045,64 3147,94 3244,39 3340,85 3434,38 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 490,556 507,606 524,656 540,732 556,808 572,397 

 
ȼɵɜɨɞ: ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɤɚɠɞɵɦ 

ɝɨɞɨɦ, ɡɚ ɫɱɟɬ ɪɨɫɬɚ ɰɟɧ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 
6.2  Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ, ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ 

ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ» «ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ ɊɭɫȽɢɞɪɨ 
ɨɬ 16,01,2017ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
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- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, 
ɫ ɭɱɟɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 123,52 

ɉɪɨɱɢɟ 274,0 132,62 
ɂɬɨɝɨ ɩɨ Ƚɗɋ - 256,13 

 
ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɨɜɵɯ 

ɨɛɴɟɤɬɨɜ ɝɟɧɟɪɚɰɢɢ ɜ ɩɪɨɰɟɧɬɟ ɨɬ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ (ɜ ɰɟɧɚɯ ɛɚɡɨɜɨɝɨ 
ɝɨɞɚ) ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3. 
 
 Ɍɚɛɥɢɰɟ 6.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 
ɨɬ 1 ɞɨ 5 ɨɬ 6 ɞɨ 15 ɨɬ 16 ɞɨ 25 ɫɜɵɲɟ 25 

0,04% 0,06% 0,08% 0,10% 

 
Ɋɚɫɯɨɞɵ ɧɭ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢɫɯɨɞɹ 

ɢɡ ɫɬɚɜɨɤ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 6.4. 

 
Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 65,51 

ɇɉ ȺɌɋ  0,001097 ɬɵɫ. ɪɭɛ/Ɇɜɬ∙ɱ 3,24 
ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 0,94 

ɂɬɨɝɨ 
 

69,69 
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ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɑɭɤɨɱɶɹ ɫɨɫɬɚɜɥɹɟɬ 10,2 ɪɭɛ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.5. 

 
Ɍɚɛɥɢɰɚ 6.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 132,2 132,2 132,2 132,2 132,2 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 55,3 51,9 48,6 45,3 41,9 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 45,2 102,4 111,7 111,7 111,7 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 15,8 22,3 20,8 19,4 18,0 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 10,7 24,2 26,4 26,4 26,4 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 3,2 3,3 3,3 3,3 3,3 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 262,3 336,2 343,0 338,2 333,5 

 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
 

 
Ɋɢɫɭɧɨɤ 6.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

 
51 % ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɫɬɪɭɤɬɭɪɟ ɡɚɬɪɚɬ 

ɷɬɨ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɬ.ɤ. Ƚɗɋ ɬɨɥɶɤɨ 
ɧɚɱɢɧɚɟɬ ɫɜɨɸ ɪɚɛɨɬɭ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɪɵɧɤɟ ɢ ɹɜɥɹɟɬɫɹ ɤɚɩɢɬɚɥɨɟɦɤɢɦ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ 

 
6.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ. 

51%

1%

30%

1%

17% Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ

ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ
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ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2% 
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 10,2 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 6.6. 
 

Ɍɚɛɥɢɰɚ 6.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɥɨɝɢ 2030 2031 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 32,92 945,13 
ɇȾɋ 627,93 642,06 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ 3,94 2,04 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ 113,83 113,84 

 
6.4  Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.7. 
 

Ɍɚɛɥɢɰɚ 6.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. -1735,4 -7366,6 -7366,6 -7366,6 8466,6 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 295,54 496,72 496,72 496,72 542,04 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. -2031,0 -7863,3 7863,3 7863,3 -9008,7 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. -2031,0 -7863,3 7863,3 7863,3 -9008,7 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. -406,195 -1572,67 1572,67 -1572,67 -18020,07 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. -1624,8 -6290,7 -6290,7 -6290,7 -7206,9 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

 
ȼɵɜɨɞ: ȼ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɢɛɵɥɢ ɧɟɬ, ɬɨɥɶɤɨ ɡɚɬɪɚɬɵ. Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ 

ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.2.  
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Ɋɢɫɭɧɨɤ 6.2 – Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ. 

 
ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ, ɨɛɴɟɦ ɩɪɢɛɵɥɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɬɚɤ 

ɤɚɤ ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɭɦɟɧɶɲɚɸɬɫɹ, ɢ ɰɟɧɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ 
ɦɨɳɧɨɫɬɶ ɪɚɫɬёɬ. 
 

6.5  Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
6.5.1  Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ ɱɢɫɬɵɣ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢ ɬ.ɞ. 
Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 

 «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɨɰɟɧɤɟ ɛɢɡɧɟɫ ɩɥɚɧɨɜ ɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000 
ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɤɥɸɱɟɧɢɹ ɝɥɚɜɧɨɣ ɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999 ɝ. 
№ 24-16-1/20-113 

 «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɨɰɟɧɤɟ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ ɩɟɪɟɞ ɌɗɈ ɢ ɌɗɈ» Ɇɨɫɤɜɚ 2008, ɭɬɜɟɪɠɞɟɧɧɵɦɢ 
ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 31.03.2008 № 155 ɢ ɝɥɚɜɧɨɣ ɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 
26.05.1999 ɝ. № 24-16-1/20-113. 

 ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
Ⱦɥɹ ɰɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
 ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɇɢɠɧɟ-ɚɧɝɚɪɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 10 

ɥɟɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 

ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ ɜɬɨɪɨɣ ɤɜɚɪɬɚɥ 2020 ɝɨɞɚ. 
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6.5.2  Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.8. 
 

Ɍɚɛɥɢɰɚ 6.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «əɤɭɬɫɤɨɣ Ƚɗɋ 
ɧɚ ɪɟɤɟ Ȼɨɥɶɲɚɹ ɑɭɤɨɱɶɹ» 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ % 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 59 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 0,1 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɪɭɛ/ɤȼɬ 140600 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,084 

 
ȼɵɜɨɞ: ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ əɤɭɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ, ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 484 Ɇȼɬ, ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɰɟɥɟɫɨɨɛɪɚɡɟɧ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧ. 
 

6.6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ əɤɭɬɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
- ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
- ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
- ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
- ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
- ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ; 
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ; 
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ; 
 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
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1. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ; 

2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ; 
3. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ  ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ əɤɭɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
4. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

− ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ; 
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ; 
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

 
6.7  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
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4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ 
ɨɫɧɨɜɧɨɣ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ 
ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ 
ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 

 1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ        
 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ); 

1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ); 

1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;    
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;           
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ; 

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 

1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ 
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2. ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ       
 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 
ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ; 

2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ;    
 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 

2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ; 

2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ; 

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ 

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
  2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 

2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ . 

 
6.8  Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ əɤɭɬɫɤɨɝɨ Ƚɍ ɛɭɞɟɬ 

ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ 
ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

1) Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
ܯ  = ܰ ∙ ͳͲͲݍ ∙ ,ߩ ˕; (

6.1) 
 

ɝɞɟ     ܰ– ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (622774 ɦ3); ݍ– ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,8%); ߩ– ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (ɏ =2,5 ɬ/ɦ3). 
 M = ͸ʹʹ͹͹Ͷ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ʹͺͲʹ͵⁡˕ 

 
2) Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 



105 
 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ. , 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = ܰ ∙ ͳͲͲݍ ∙ ,ߩ ˕;  
(6.2) 

 
ɝɞɟ     ܰ– ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (95 ɬ); ݍ– ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,0%); ߩ– ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (ɏ =2,0 ɬ/ɦ3). 

 M = ͻͷ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ͳ,ͻ⁡˕ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 28023 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,9 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ 
ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ 
ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
6.9  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ əɤɭɬɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 
1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
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4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 

ɋɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ 
ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, 
ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ȼɨɥɶɲɚɹ ɑɭɤɨɱɶɹ ɨɬ 
ɫɛɪɨɫɨɜ əɤɭɬɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 



107 
 

7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 

7.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɡɥɨɠɟɧɵ ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɝɨ 

ɪɟɠɢɦɚ ɜ ɊɎ ɨɬ 25.04.2012 №390 (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 23ɸ04.2020). ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɚɧɰɢɢ ɨɛɹɡɚɧɵ: 
 - Ɉɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɉɪɚɜɢɥ ɜɫɟɦɢ ɢɧɠɟɧɟɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɦɢ ɪɚɛɨɬɧɢɤɚɦɢ (ɂɌɊ), ɪɚɛɨɱɢɦɢ ɢ ɫɥɭɠɚɳɢɦɢ. 
- ɋɨɡɞɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɤɨɦɢɫɫɢɸ ɢ ɞɨɛɪɨɜɨɥɶɧɵɟ ɩɨɠɚɪɧɵɟ 

ɮɨɪɦɢɪɨɜɚɧɢɹ (ȾɉɎ), ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɬɶ ɢɯ ɪɟɝɭɥɹɪɧɭɸ ɪɚɛɨɬɭ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɨɥɨɠɟɧɢɹɦɢ. 

- Ɉɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫ ɜɵɞɟɥɟɧɢɟɦ 
ɧɟɨɛɯɨɞɢɦɵɯ ɚɫɫɢɝɧɨɜɚɧɢɣ ɧɚ ɭɬɜɟɪɠɞɟɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. 

- ɍɫɬɚɧɨɜɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
(ɰɟɯɚɯ, ɥɚɛɨɪɚɬɨɪɢɹɯ, ɦɚɫɬɟɪɫɤɢɯ, ɫɤɥɚɞɚɯ ɢ ɬ.ɩ.), ɚ ɬɚɤɠɟ ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

- Ɉɩɪɟɞɟɥɢɬɶ ɤɨɧɤɪɟɬɧɵɣ ɩɨɪɹɞɨɤ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɨɱɧɵɯ 
ɢ ɞɪɭɝɢɯ ɨɝɧɟɨɩɚɫɧɵɯ ɪɚɛɨɬ ɩɪɢ ɪɟɦɨɧɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬɚɯ ɩɟɪɫɨɧɚɥɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɩɨɞɪɹɞɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ. 

- ɍɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɢɫɩɪɚɜɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, 
ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ, ɫɜɹɡɢ ɢ ɞɪɭɝɢɯ ɫɢɫɬɟɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 
ɡɚɳɢɬɵ. ɉɪɢɧɢɦɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɨɛɧɚɪɭɠɟɧɧɵɯ 
ɧɟɞɨɫɬɚɬɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ. 

- ɇɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɝɪɚɧɢɱɢɬɶ ɡɨɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɦɟɠɞɭ ɰɟɯɚɦɢ ɞɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɞɡɨɪɚ ɪɚɛɨɬɧɢɤɚɦɢ ɩɪɟɞɩɪɢɹɬɢɹ ɡɚ 
ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ, ɪɟɦɨɧɬɨɦ ɢ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɭɫɬɚɧɨɜɨɤ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ 
ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ. 

Ɍɚɛɥɢɱɤɢ ɫ ɭɤɚɡɚɧɢɟɦ ɮɚɦɢɥɢɢ ɢ ɞɨɥɠɧɨɫɬɢ ɥɢɰɚ, ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɨɦ ɦɟɫɬɟ. 

- ɉɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶ ɛɨɟɫɩɨɫɨɛɧɨɫɬɶ ɨɛɴɟɤɬɨɜɨɣ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ 
ɆȼȾ ɊɎ ɢ ɞɨɛɪɨɜɨɥɶɧɵɯ ɩɨɠɚɪɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɣ ɨɛɴɟɤɬɚ ɢ ɩɪɢɧɢɦɚɬɶ 
ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɵ ɤ ɭɥɭɱɲɟɧɢɸ ɢɯ ɪɚɛɨɬɵ. 
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- Ɉɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɢɡɥɨɠɟɧɧɵɯ ɜ 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ, «ɉɪɚɜɢɥɚɯ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ» (ɞɚɥɟɟ - ɉɌɗ), «ɉɪɚɜɢɥɚɯ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» (ɉɍɗ), ɜ ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɜɵɲɟɫɬɨɹɳɢɯ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɬɪɚɫɥɢ, ɜ 
ɩɪɟɞɩɢɫɚɧɢɹɯ Ɋɉ «ɗɧɟɪɝɨɬɟɯɧɚɞɡɨɪ» ɢ ɨɪɝɚɧɨɜ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ Ɇɑɋ Ɋɨɫɫɢɢ 
ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

- Ɉ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɧɚ ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ ɫɨɨɛɳɚɬɶ ɜ 
ɜɵɲɟɫɬɨɹɳɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɧɚɡɧɚɱɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ɂɧɫɬɪɭɤɰɢɟɣ ɩɨ 
ɪɚɫɫɥɟɞɨɜɚɧɢɸ ɢ ɭɱɟɬɭ ɩɨɠɚɪɨɜ, ɩɪɨɢɫɲɟɞɲɢɯ ɧɚ ɨɛɴɟɤɬɚɯ ɷɧɟɪɝɟɬɢɤɢ» 
ɫɩɟɰɢɚɥɶɧɭɸ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

- Ɉɩɪɟɞɟɥɢɬɶ ɩɨɪɹɞɨɤ ɜɵɞɚɱɢ ɩɢɫɶɦɟɧɧɨɝɨ ɞɨɩɭɫɤɚ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 
ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɢ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦ ɩɨɠɚɪɧɨɣ 
ɨɯɪɚɧɵ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɰɟɯɨɜ, 
ɥɚɛɨɪɚɬɨɪɢɣ, ɦɚɫɬɟɪɫɤɢɯ, ɫɤɥɚɞɨɜ ɢ ɞɪɭɝɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɣ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɷɬɢɯ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ, ɢɫɩɨɥɧɹɸɳɢɯ ɢɯ 
ɨɛɹɡɚɧɧɨɫɬɢ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɣ, ɧɚɱɚɥɶɧɢɤɢ 
ɰɟɯɨɜ, ɩɨɞɫɬɚɧɰɢɣ, ɥɚɛɨɪɚɬɨɪɢɣ, ɦɚɫɬɟɪɫɤɢɯ, ɫɤɥɚɞɨɜ ɢ ɬ.ɩ., ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ 
ɞɨɥɠɧɨɫɬɧɵɟ ɥɢɰɚ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

- Ɉɛɟɫɩɟɱɢɬɶ ɧɚ ɜɜɟɪɟɧɧɵɯ ɢɦ ɭɱɚɫɬɤɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɛɥɸɞɟɧɢɟ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɩɨɜɵɲɚɸɳɢɯ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

- Ɉɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɢ ɩɪɨɟɤɬɧɵɦɢ ɪɟɲɟɧɢɹɦɢ. 
ɇɟɦɟɞɥɟɧɧɨ ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɨɛɧɚɪɭɠɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ. 

- Ɉɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɩɨ 
ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

- Ɉɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɰɟɯɚ ɢ ɩɨɞɪɹɞɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ. ɍɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɭɛɨɪɤɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɩɨɦɟɳɟɧɢɣ, ɚ ɬɚɤɠɟ 
ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɫɟɬɢ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɞɟɠɭɪɧɨɝɨ 
ɨɫɜɟɳɟɧɢɹ, ɫɢɫɬɟɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɧɟɩɪɟɪɵɜɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ. 

- ɍɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

- ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɚɯ, 
ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ 
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ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, 
ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ 
ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ ɞɥɹ ɤɚɠɞɨɝɨ ɰɟɯɚ, ɥɚɛɨɪɚɬɨɪɢɢ, 
ɦɚɫɬɟɪɫɤɨɣ, ɫɤɥɚɞɚ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɤɪɟɬɧɚɹ ɢɧɫɬɪɭɤɰɢɹ ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɜɵɜɟɲɢɜɚɟɬɫɹ ɧɚ ɜɢɞɧɨɦ ɦɟɫɬɟ. 

ɂɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɟɪɟɫɦɚɬɪɢɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɚɧɚɥɢɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɩɨɪɹɠɟɧɢɣ 
ɜɵɲɟɫɬɨɹɳɢɯ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɯɨɡɹɣɫɬɜɨɦ ɨɬɪɚɫɥɢ, 
ɚ ɬɚɤɠɟ ɩɪɢ ɫɦɟɧɟ ɩɟɪɜɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ, ɧɨ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 3 ɝɨɞɚ. 

ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɡɧɚɤɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɇɉȻ 160-97 «ɐɜɟɬɚ ɫɢɝɧɚɥɶɧɵɟ. Ɂɧɚɤɢ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼɢɞɵ, ɪɚɡɦɟɪɵ, ɨɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ». 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɚ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ 
ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ 
ɩɨɠɚɪɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɟɝɨ ɥɢɤɜɢɞɚɰɢɢ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɢ ɧɚɪɭɲɟɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɭɱɚɫɬɤɟ ɪɚɛɨɬɵ, ɜ ɞɪɭɝɢɯ 
ɦɟɫɬɚɯ ɰɟɯɚ ɢɥɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟ ɩɨ ɩɪɹɦɨɦɭ ɧɚɡɧɚɱɟɧɢɸ 
ɩɨɠɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɹɡɚɧ ɧɟɦɟɞɥɟɧɧɨ 
ɭɤɚɡɚɬɶ ɨɛ ɷɬɨɦ ɧɚɪɭɲɢɬɟɥɸ ɢ ɫɨɨɛɳɢɬɶ ɥɢɰɭ, ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɢɥɢ ɪɭɤɨɜɨɞɢɬɟɥɸ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɢ ɫɬɪɨɹɳɢɯɫɹ Ƚɗɋ. 

Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɯɚɪɚɤɬɟɪɚ ɞɟɣɫɬɜɢɹ ɢɥɢ ɛɟɡɞɟɣɫɬɜɢɹ ɢ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

ɇɚ ɜɫɟɯ Ƚɗɋ ɞɨɥɠɧɚ ɩɪɢɦɟɧɹɬɶɫɹ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɚɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɩɨɪɹɞɤɟ ɩɪɨɞɭɤɰɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɟ, ɦɚɬɟɪɢɚɥɵ ɢ ɜɟɳɟɫɬɜɚ, ɩɟɪɟɱɟɧɶ ɤɨɬɨɪɵɯ 
ɨɩɪɟɞɟɥɹɟɬɫɹ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɫɥɭɠɛɨɣ. 

 
7.1.1 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 
 
Ɉɛɴɟɤɬɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
- ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ 
- ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 63 ɆȼȺ 
- ɪɟɚɤɬɨɪɵ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 63 ɆȼȺ 
- ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
- ɩɨɞɩɭɥɶɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
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ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ,  ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɞɟɣɫɬɜɭɸɬ 
ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɭɫɤ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ 
ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ - ɞɪɟɧɱɟɪɚɦɢ - ɨɫɶ ɤɨɬɨɪɵɯ 
ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɒɚɝ ɨɬɜɟɪɫɬɢɣ ɩɪɢɧɢɦɚɟɬɫɹ 80-100 ɦɦ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɥɨɬɧɨɫɬɶ ɜɨɞɹɧɵɯ ɫɬɪɭɣ, ɫɨɡɞɚɸɳɢɯ ɜɨɞɹɧɭɸ ɡɚɜɟɫɭ.  

ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. ɋɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ 
ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. ɇɚ ɩɪɚɤɬɢɤɟ ɜɜɨɞ 
ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ ɩɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɹɜɧɵɯ 
ɩɪɢɡɧɚɤɨɜ ɩɨɠɚɪɚ (ɧɚɥɢɱɢɟ ɫɢɥɶɧɨɝɨ ɡɚɞɵɦɥɟɧɢɹ). 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɝɥɚɜɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ 
ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɦɨɧɬɢɪɭɸɬɫɹ ɧɚ 
ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. ɑɢɫɥɨ ɨɪɨɫɢɬɟɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩɨɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɩɥɨɳɚɞɶɸ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

ȼɨɡɦɨɠɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɬɚɤɨɣ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɩɪɢ ɩɨɠɚɪɟ ɧɚɪɭɲɚɟɬɫɹ 
ɩɥɨɬɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɚɫɥɨ 
ɦɨɠɟɬ ɪɚɡɥɢɬɶɫɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɫɦɟɲɢɜɚɹɫɶ ɫ ɜɨɞɨɣ, ɩɪɢɦɟɧɹɟɦɨɣ ɩɪɢ 
ɬɭɲɟɧɢɢ ɩɨɠɚɪɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɫɩɟɰɢɚɥɶɧɨ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɟɦɤɨɫɬɢ, ɤɭɞɚ ɞɨɥɠɧɚ ɫɥɢɜɚɬɶɫɹ ɜɨɞɧɨ-ɦɚɫɥɹɧɚɹ ɫɦɟɫɶ, 
ɨɛɪɚɡɭɸɳɚɹɫɹ ɜɨ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. ȼ ɷɬɨɦ ɦɚɫɥɨɫɛɨɪɧɢɤɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɵ ɢ ɦɚɫɥɚ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɚɡɨɜɚɹ ɡɚɳɢɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɫɢɫɬɟɦɭ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɨɥɶɤɨ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɯ ɭɫɬɪɨɣɫɬɜ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ 
ɩɨɠɚɪɚ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɭɫɤ ɫɢɫɬɟɦɵ, ɢ ɩɨɞɚɱɚ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɨɛɴɟɤɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɦɢ ɨɫɧɚɳɚɸɬɫɹ ɨɛɴɟɤɬɵ. 
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7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ əɤɭɬɫɤɨɣ Ƚɗɋ 
 
Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

əɤɭɬɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ 
ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ.  

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɧɢɤɢ ɩɨɞɪɹɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, 
ɩɪɢɜɥɟɤɚɟɦɵɯ ɞɥɹ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ, ɞɨɥɠɧɵ ɡɧɚɬɶ ɢ ɜɵɩɨɥɧɹɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ əɤɭɬɫɤɨɣ Ƚɗɋ  
ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɫɹ ɫɥɟɞɭɸɳɟɟ: 

- ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢ ɪɟɦɨɧɬ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɜ ɡɨɧɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, 
ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɫɬɚɧɞɚɪɬɨɜ. 

- Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɤɚɤ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ 
ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

- ɋɨɨɪɭɠɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. 

- ɍ ɤɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ) Ƚɗɋ ɧɚ ɫɥɭɱɚɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ 
ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɚ Ƚɗɋ. ȼ ɦɟɪɨɩɪɢɹɬɢɹɯ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɤɨɧɤɪɟɬɧɵɟ 
ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ Ƚɗɋ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ (ɜ ɫɥɭɱɚɟ ɪɟɚɥɢɡɭɟɦɨɣ 
ɜɨɡɦɨɠɧɨɫɬɢ) ɢɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ 
ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ. 

- Ⱦɥɹ əɤɭɬɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ ɢ ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ 
ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɪɚɫɱɟɬɧɨ-ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 
ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, ɨɛɪɭɲɟɧɢɹ ɢɥɢ 
ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ. 

- ɗɤɫɩɥɢɤɚɰɢɢ ɩɥɚɧɵ ɷɜɚɤɭɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ 
ɦɟɫɬɚɯ. ɗɤɫɩɥɢɤɚɰɢɢ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɞɨɥɠɧɵ 
ɩɨɞɫɜɟɱɢɜɚɬɶɫɹ ɨɬ ɪɟɡɟɪɜɧɵɯ ɚɜɬɨɧɨɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 

- ɗɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɜɢɞɢɦɵɦɢ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɦɢ ɭɤɚɡɚɬɟɥɹɦɢ ɫ 
ɚɜɬɨɧɨɦɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ. 

- ɍɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ ɢ ɟɝɨ ɤɨɦɩɥɟɤɬɭɸɳɢɟ ɞɨɥɠɧɵ 
ɢɦɟɬɶ ɫɟɪɬɢɮɢɤɚɬ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

- ɉɨɞɪɚɡɞɟɥɟɧɢɹ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ; ɚ ɬɚɤɠɟ 
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ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ɉɪɢ ɷɬɨɦ ɜ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɫɱɟɬɧɨ-ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɚɫɵ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɋɂɁ ɢ 
ɞɵɯɚɬɟɥɶɧɵɯ ɫɦɟɫɟɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɫɜɹɡɢ. 

ɉɟɪɫɨɧɚɥ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ Ƚɗɋ, ɞɨɥɠɟɧ ɛɵɬɶ ɢɡɜɟɳɟɧ ɢ 
ɡɧɚɬɶ ɨɛ ɨɛɴɟɦɟ ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɢ ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɭɤɚɡɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɨ ɧɚɥɢɱɢɢ ɢ ɩɨɪɹɞɤɟ ɨɛɧɨɜɥɟɧɢɹ ɜ ɧɢɯ ɡɚɩɚɫɨɜ 
ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɢ ɜɨɞɵ ɞɥɹ ɫɚɧɢɬɚɪɧɵɯ ɧɭɠɞ, ɨ ɧɚɥɢɱɢɢ ɢ ɩɨɪɹɞɤɟ ɩɨɥɶɡɨɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɫɜɹɡɢ. 

Ɋɭɤɨɜɨɞɫɬɜɨ Ƚɗɋ ɧɟɫёɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ Ƚɗɋ ɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ 
ɫɬɚɧɞɚɪɬɚ, ɬɪɟɛɨɜɚɧɢɣ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. ɉɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɟɣ 
ɢ ɬɪɟɧɢɪɨɜɨɤ ɞɥɹ ɨɬɪɚɛɨɬɤɢ ɧɚɜɵɤɨɜ ɩɨ ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ 
ɩɨɹɜɥɟɧɢɹ ɭɝɪɨɡɵ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ. ɉɪɢɦɟɧɟɧɢɟ ɢ 
ɩɨɥɶɡɨɜɚɧɢɟ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ, ɫɩɨɫɨɛɧɵɯ ɡɚɳɢɬɢɬɶ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ ɡɚɬɨɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ 
ɡɞɚɧɢɹ Ƚɗɋ, ɚ ɬɚɤɠɟ ɧɚɜɵɤɨɜ ɩɨ ɡɚɤɪɵɬɢɸ ɜɪɭɱɧɭɸ ɡɚɬɜɨɪɨɜ ɧɚ ɝɪɟɛɧɟ 
ɩɥɨɬɢɧɵ ɢ ɞɜɟɪɟɣ ɜ ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɹɯ. 

ɉɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɪɚɛɨɬɚɯ ɝɪɭɡɨɩɨɞɴɟɦɧɵɟ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ, 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɢɧɫɬɪɭɦɟɧɬ ɢ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɟɞɟɪɚɥɶɧɵɯ ɨɪɝɚɧɨɜ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɜ ɫɮɟɪɚɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ, 
ɢɧɫɬɪɭɤɰɢɣ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ. 

Ɋɭɤɨɜɨɞɫɬɜɨ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ 
ɩɪɨɜɟɪɤɢ: 

- ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ 
ɢɥɢ ɜ ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ,  

- ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ ɪɚɡɦɟɳɟɧɢɹ 
ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; 

- ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɋɂɁ, ɫɪɟɞɫɬɜ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦ 
ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɜɵɤɨɜ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨ 
ɧɚɡɧɚɱɟɧɢɸ; 

-ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɧɨɪɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- ɩɪɚɜɢɥɶɧɵɦ, ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɛɨɬɧɢɤɚɦɢ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɫɩɟɰɨɞɟɠɞɵ ɢ ɞɪɭɝɢɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɯɚɪɚɤɬɟɪɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

Ɋɭɤɨɜɨɞɫɬɜɨ Ƚɗɋ ɨɛɹɡɚɧɵ: 
- ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɫɨɛɥɸɞɟɧɢɸ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ 

ɦɟɫɬɚɯ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɢ ɚɤɜɚɬɨɪɢɹɯ, 
- ɫɨɡɞɚɜɚɬɶ ɧɚ Ƚɗɋ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɝɢɝɢɟɧɢɱɟɫɤɢɦ 

ɧɨɪɦɚɬɢɜɚɦ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢɡ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɝɢɝɢɟɧɢɱɟɫɤɨɣ ɨɰɟɧɤɟ ɮɚɤɬɨɪɨɜ 
ɪɚɛɨɱɟɣ ɫɪɟɞɵ  
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Ɋɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ȼ ɞɨɥɠɧɨɫɬɧɨɣ ɢɧɫɬɪɭɤɰɢɢ (ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɪɚɛɨɱɟɦ 
ɦɟɫɬɟ) ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɥɨɠɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɢ ɦɟɪɵ ɩɨ ɢɫɤɥɸɱɟɧɢɸ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫɢɫɬɟɦ 
ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ ɢ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ, ɚ ɬɚɤɠɟ ɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
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8  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
əɤɭɬɫɤɨɝɨ Ƚɍ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
8.1  Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
əɤɭɬɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ  ɜ ɪɟɫɩɭɛɥɢɤɟ ɋɚɯɚ (əɤɭɬɢɹ) ɧɚ ɪɟɤɟ 

Ȼɨɥɶɲɚɹ ɑɭɤɨɱɶɹ, ɤɨɬɨɪɚɹ ɜɩɚɞɚɟɬ ɜ ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɟ ɦɨɪɟ. ɗɬɨ ɪɚɜɧɢɧɧɚɹ 
ɪɟɤɚ, ɛɟɪɟɬ ɫɜɨɟ ɧɚɱɚɥɨ ɢɡ ɨɡɟɪɚ ɍɫɭɧ-Ʉɸɟɥɶ. Ɍɟɱɟɬ ɫ ɸɝɚ ɧɚ ɫɟɜɟɪ ɩɨ 
Ʉɨɥɵɦɫɤɨɣ  ɧɢɡɦɟɧɧɨɫɬɢ, ɩɨ ɬɭɧɞɪɟ ɫɪɟɞɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɬɭɧɞɪɨɜɵɯ ɨɡёɪ ɢ 
ɜɩɚɞɚɟɬ ɜ ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɟ ɦɨɪɟ. Ⱦɥɢɧɚ ɪɟɤɢ - 758 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ - 
19 800 ɤɜ. ɤɦ. ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ: ɩɨɞɡɟɦɧɨɟ – 20 %, ɞɨɠɞɟɜɨɟ – 10 % ɢ 
ɫɧɟɝɨɜɨɟ –70 %. Ɂɚɦɟɪɡɚɟɬ ɫ ɨɤɬɹɛɪɹ ɩɨ ɦɚɣ. Ɇɧɨɠɟɫɬɜɨ ɩɪɢɬɨɤɨɜ, ɢɡ ɤɨɬɨɪɵɯ 
ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɟ ɋɚɜɜɚ-ɘɪɹɯ, Ɉɥёɪ, ɋɟɦɟɧ-ɘɪɹɯ. Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ  əɤɭɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɫɭɛɚɪɤɬɢɱɟɫɤɢɣ,  ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ 
ɯɨɥɨɞɧɨɣ, ɦɚɥɨɫɧɟɠɧɨɣ ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɯɨɥɨɞɧɵɦ ɥɟɬɨɦ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ: 
 Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɪɟɞɧɟɝɨɞɨɜɚɹ -12,7°ɋ. 
 ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ – ɢɸɥɹ +13,9°ɋ. 
 Ⱥɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ +21,1°ɋ. 
 ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ – ɹɧɜɚɪɹ -35,8°ɋ. 
Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ -51,2°ɋ. 
əɤɭɬɢɹ – ɨɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɪɟɱɧɵɯ (700 ɬɵɫ. ɪɟɤ ɢ ɪɟɱɟɤ) ɢ ɨɡɟɪɧɵɯ 

(ɫɜɵɲɟ 800 ɬɵɫ.) ɪɚɣɨɧɨɜ Ɋɨɫɫɢɢ. Ɉɛɳɚɹ ɩɪɨɬɹɠɧɨɫɬɶ ɜɫɟɯ ɟɟ ɪɟɤ ɫɨɫɬɚɜɥɹɟɬ 2 
ɦɥɧ. ɤɦ, ɚ ɢɯ ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɝɢɞɪɨɷɧɟɪɝɨɪɟɫɭɪɫɵ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨɱɬɢ ɜ 700 
ɦɥɪɞ. ɤȼɬ. Ʉɪɭɩɧɟɣɲɢɟ ɫɭɞɨɯɨɞɧɵɟ ɪɟɤɢ: Ʌɟɧɚ (4400 ɤɦ), ȼɢɥɸɣ (2650), Ⱥɥɞɚɧ 
(2273), Ʉɨɥɵɦɚ (2129), ɂɧɞɢɝɢɪɤɚ (1726), Ɉɥɟɤɦɚ (1436), Ⱥɧɚɛɚɪ (939) ɢ əɧɚ 
(872 ɤɦ). 

Ɍɟɪɪɢɬɨɪɢɹ əɤɭɬɢɢ ɜɯɨɞɢɬ ɜ ɩɪɟɞɟɥɵ ɱɟɬɵɪɟɯ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɡɨɧ: 
ɬɚɟɠɧɵɯ ɥɟɫɨɜ (ɩɨɱɬɢ 80 % ɩɥɨɳɚɞɢ), ɬɭɧɞɪɵ, ɥɟɫɨɬɭɧɞɪɵ ɢ ɚɪɤɬɢɱɟɫɤɨɣ 
ɩɭɫɬɵɧɢ. ɂɡ ɞɟɪɟɜɶɟɜ ɩɪɟɨɛɥɚɞɚɟɬ ɞɚɭɪɫɤɚɹ ɥɢɫɬɜɟɧɧɢɰɚ (85 % ɥɟɫɧɨɣ 
ɩɥɨɳɚɞɢ), ɬɚɤɠɟ ɩɨɜɫɟɦɟɫɬɧɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɨɫɧɚ, ɤɟɞɪɨɜɵɣ ɫɬɥɚɧɢɤ, ɟɥɶ, 
ɛɟɪɟɡɚ, ɨɫɢɧɚ, ɜ ɸɠɧɵɯ ɪɚɣɨɧɚɯ – ɤɟɞɪ ɫɢɛɢɪɫɤɢɣ, ɜ ɝɨɪɧɵɯ – ɞɭɲɢɫɬɵɣ ɬɨɩɨɥɶ 
ɢ ɱɨɡɟɧɢɹ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɩɚɫɵ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ ɪɟɫɩɭɛɥɢɤɢ 
ɨɰɟɧɢɜɚɸɬɫɹ ɜ 10,3 ɦɥɪɞ. ɤɭɛ. ɦ. 

əɤɭɬɢɹ ɜɯɨɞɢɬ ɜ ɬɚɟɠɧɨ-ɬɭɧɞɪɨɜɭɸ ɡɨɨɝɟɨɝɪɚɮɢɱɟɫɤɭɸ ɡɨɧɭ ɫ 
ɧɟɨɛɵɤɧɨɜɟɧɧɨ ɛɨɝɚɬɨɣ ɮɚɭɧɨɣ. Ɂɞɟɫɶ ɨɛɢɬɚɸɬ: ɧɚ ɨɫɬɪɨɜɧɨɣ ɬɟɪɪɢɬɨɪɢɢ –
 ɦɨɪɠ, ɧɟɪɩɚ, ɬɸɥɟɧɶ, ɛɟɥɵɣ ɦɟɞɜɟɞɶ; ɧɚ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɣ ɬɟɪɪɢɬɨɪɢɢ – ɥɨɫɶ, 
ɫɟɜɟɪɧɵɣ ɨɥɟɧɶ, ɤɚɛɚɪɝɚ, ɫɧɟɠɧɵɣ ɛɚɪɚɧ, ɢɡɸɛɪɶ, ɛɭɪɵɣ ɦɟɞɜɟɞɶ, ɜɨɥɤ, ɚ ɬɚɤɠɟ 
ɠɢɜɨɬɧɵɟ ɫ ɰɟɧɧɵɦ ɦɟɯɨɦ – ɥɢɫɢɰɚ 
ɤɪɚɫɧɚɹ, ɩɟɫɟɰ, ɫɨɛɨɥɶ, ɝɨɪɧɨɫɬɚɣ, ɤɨɥɨɧɨɤ, ɚɦɟɪɢɤɚɧɫɤɚɹ ɧɨɪɤɚ ɢ ɞɪ. Ɉɯɨɬɚ ɧɚ 
ɷɬɢɯ ɡɜɟɪɟɣ ɜɫɟɝɞɚ ɢɦɟɥɚ ɛɨɥɶɲɨɟ ɩɪɨɦɵɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɤɨɪɟɧɧɵɯ 
ɧɚɪɨɞɨɜ əɤɭɬɢɢ.  

ȼ ɦɨɪɫɤɢɯ, ɪɟɱɧɵɯ ɢ ɨɡɟɪɧɵɯ ɜɨɞɨɟɦɚɯ ɪɟɫɩɭɛɥɢɤɢ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɨɤɨɥɨ 
50 ɜɢɞɨɜ ɪɵɛ, ɩɪɟɨɛɥɚɞɚɸɳɢɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɥɨɫɨɫɟɜɵɟ ɢ ɫɢɝɨɜɵɟ. 
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Ɍɟɪɪɢɬɨɪɢɹ əɤɭɬɢɢ ɬɚɤɠɟ ɢɡɜɟɫɬɧɚ ɤɚɤ ɦɟɫɬɨ ɦɚɫɫɨɜɨɝɨ ɝɧɟɡɞɨɜɚɧɢɹ ɛɨɥɟɟ 250 
ɜɢɞɨɜ ɩɬɢɰ. ɋɪɟɞɢ ɧɢɯ ɬɚɤɢɟ ɪɟɞɤɢɟ ɩɬɢɰɵ, ɤɚɤ ɪɨɡɨɜɚɹ ɱɚɣɤɚ, ɛɟɥɵɣ ɢ ɱɟɪɧɵɣ 
ɠɭɪɚɜɥɢ, ɤɪɨɧɲɧɟɩ-ɦɚɥɸɬɤɚ ɢ ɤɪɟɱɟɬ, ɡɚɧɟɫɟɧɧɵɟ ɜ Ɇɟɠɞɭɧɚɪɨɞɧɭɸ Ʉɪɚɫɧɭɸ 
ɤɧɢɝɭ. 

ȼɨɡɞɟɣɫɬɜɢɟ əɤɭɬɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 

 
8.2  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ əɤɭɬɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
-  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
-  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
-  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
-  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
-  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
5.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
6. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
7.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ  ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ əɤɭɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
8.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
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ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

 - ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

       ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 
ɫɜɹɡɚɧɨ ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ. 

 
8.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 
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- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ 
ɨɫɧɨɜɧɨɣ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ 
ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ 
ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ:

 1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ        
 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    
 1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;        1.8
 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ
  

2. ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ       
 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 
ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ;          
 2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   
 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        
 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
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 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;          

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ  

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ;   
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;      

2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ . 

 
8.4  Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ əɤɭɬɫɤɨɝɨ Ƚɍ ɛɭɞɟɬ 

ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ 
ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

1) Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
ܯ  = ܰ ∙ ͳͲͲݍ ∙ ,ߩ ˕ (8.1) 

 
ɝɞɟ     ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (622774 ɦ3); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%); ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3). 

ܯ  = ͸ʹʹ͹͹Ͷ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ʹͺͲʹ͵⁡˕. 
 
2) Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ. , 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

 

ܯ  = ܰ ∙ ͳͲͲݍ ∙ ,ߩ ˕ (8.2) 

 
ɝɞɟ     ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (95 ɬ) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3) 
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ܯ = ͻͷ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ͳ,ͻ⁡˕ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 28023 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,9 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ 
ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ 
ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
8.5  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ əɤɭɬɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 
1) Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2) Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3) Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4) ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ɋɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ 

ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, 
ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ȼɨɥɶɲɚɹ ɑɭɤɨɱɶɹ ɨɬ 
ɫɛɪɨɫɨɜ əɤɭɬɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 
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9 ɀɟɥɟɡɨɛɟɬɨɧ ɞɥɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɛɟɬɨɧ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ 

ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɰɟɥɨɦ ɢɥɢ ɢɯ ɱɚɫɬɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɥɢɛɨ ɩɨɫɬɨɹɧɧɨ ɜ ɜɨɞɟ, ɥɢɛɨ 
ɩɟɪɢɨɞɢɱɟɫɤɢ. Ʉ ɬɚɤɢɦ ɫɨɨɪɭɠɟɧɢɹɦ ɨɬɧɨɫɹɬɫɹ: ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɩɥɨɬɢɧɵ, ɤɚɧɚɥɵ, ɬɭɧɧɟɥɢ, ɲɥɸɡɵ, ɞɚɦɛɵ, ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ. 

Ʉ ɨɫɧɨɜɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɢɞɪɨɛɟɬɨɧɚ ɨɬɧɨɫɹɬ: ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ; 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɝɢɞɪɨɢɡɨɥɹɰɢɸ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɩɪɢ ɜɵɫɨɤɢɯ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɢ ɫɬɚɬɢɱɟɫɤɢɯ ɧɚɝɪɭɡɤɚɯ. ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɜɨɞɵ; 
ɩɪɨɱɧɨɫɬɶ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɢ ɫɠɚɬɢɟ.  

ɉɨɞ ɝɢɞɪɨɛɟɬɨɧɨɦ ɩɨɧɢɦɚɸɬ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɬɜɨɪ, ɤɨɬɨɪɵɣ 
ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ ɤɚɤ ɨɞɢɧ ɢɡ ɜɢɞɨɜ ɬɹɠɟɥɵɯ ɛɟɬɨɧɨɜ. Ɉɧ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯɫɹ ɜ 
ɩɪɟɫɧɨɣ ɢɥɢ ɦɨɪɫɤɨɣ ɜɨɞɟ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɨɜ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɚɸɬ 
ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɛɟɬɨɧɚ: 

- Ʉ ɩɨɞɜɨɞɧɨɦɭ ɬɢɩɭ ɨɬɧɨɫɢɬɫɹ ɦɚɬɟɪɢɚɥ, ɩɨɫɬɨɹɧɧɨ 
ɩɨɞɜɟɪɝɚɸɳɢɣɫɹ 

ɜɨɡɞɟɣɫɬɜɢɸ ɜɨɞɵ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤɨɧɬɚɤɬɢɪɭɸɳɢɣ ɫ ɧɟɣ ɜɟɫɶ ɫɪɨɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

- ɉɟɪɢɨɞɢɱɟɫɤɢ ɨɦɵɜɚɟɦɵɣ ɜɨɞɨɣ, ɧɨ ɩɨɫɬɨɹɧɧɨ ɩɨɞɜɟɪɝɚɸɳɢɣɫɹ ɟɟ 
ɜɨɡɞɟɣɫɬɜɢɸ ɜ ɲɢɪɨɤɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ. 

- ɇɚɞɜɨɞɧɵɣ ɛɟɬɨɧ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɣɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɢɯ 
ɨɫɚɞɤɨɜ. 

 
9.2 ɉɪɢɦɟɧɟɧɢɟ. ɉɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ 
 
Ɉɫɧɨɜɧɨɣ ɨɛɥɚɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ ɝɢɞɪɨɛɟɬɨɧɚ ɹɜɥɹɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɫɥɟɞɭɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ: 
 ɩɥɨɬɢɧɵ 
 ɦɨɫɬɵ; 
 ɞɚɦɛɵ; 
 ɲɥɸɡɵ 
 ɜɨɞɨɨɬɜɨɞɧɵɟ ɢ ɫɨɨɪɭɠɟɧɢɹ 
 ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
 ɦɟɥɢɨɪɚɰɢɨɧɧɵɟ ɤɚɧɚɥɵ; 
 ɞɪɭɝɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɨɞɜɟɪɝɚɸɳɢɟɫɹ ɤɨɧɬɚɤɬɭ ɫ ɜɨɞɨɣ. 
ɉɪɚɜɢɥɶɧɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ ɪɟɰɟɩɬɭɪɚ, ɞɚɫɬ ɤɚɱɟɫɬɜɟɧɧɭɸ,  ɚ ɝɥɚɜɧɨɟ – 

ɞɨɥɝɨɜɟɱɧɭɸ ɪɚɛɨɬɭ ɛɟɬɨɧɚ. ȼɚɠɧɨ ɭɱɢɬɵɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɚ ɬɚɤɠɟ ɜɵɹɜɢɬɶ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɠɢɞɤɨɫɬɢ ɢ ɜɢɞ ɝɪɭɧɬɨɜ. 

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɪɚɫɬɜɨɪɚ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɞɥɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɨɛɭɫɥɨɜɥɢɜɚɸɬ ɟɝɨ ɨɫɧɨɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ: 

 ɜɵɫɨɤɚɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ ɢ ɩɪɨɱɧɨɫɬɶ ɜ ɥɸɛɵɯ ɭɫɥɨɜɢɹɯ, 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɝɪɚɦɨɬɧɨ ɩɨɞɨɛɪɚɧɧɵɦ ɫɨɫɬɚɜɨɦ. 
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 ɏɨɪɨɲɚɹ ɝɢɞɪɨɢɡɨɥɹɰɢɹ ɞɟɥɚɟɬ ɟɝɨ ɧɟɜɨɫɩɪɢɢɦɱɢɜɵɦ ɤ 
ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɩɟɪɟɩɚɞɚɦ, ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɦɟɫɢ ɧɟɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɞɨɛɚɜɨɤ; 

 ɉɪɨɱɧɨɫɬɶ ɜɵɲɟ, ɱɟɦ ɭ ɫɬɚɧɞɚɪɬɧɵɯ ɦɚɪɨɤ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɬɜɨɪɨɜ. 

ɂɡ ɧɟɞɨɫɬɚɬɤɨɜ, ɨɬɦɟɱɚɸɬ ɟɝɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ  ɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɩɟɰɢɚɥɶɧɵɯ ɧɚɜɵɤɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɭɤɥɚɞɤɟ ɷɬɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. 

 
9.3 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 

Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɛɟɬɨɧ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɩɨ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɩɪɨɩɢɫɚɧɧɵɦ ɜ ȽɈɋɌ 26633-2012. Ƚɥɚɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ ɩɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ, ɢɡɝɢɛ, ɚ ɬɚɤɠɟ ɨɫɟɜɨɟ ɪɚɫɬɹɠɟɧɢɟ, ɩɪɨɢɡɜɨɞɹɬɫɹ 
ɢɫɩɵɬɚɧɢɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ. 

ɋɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɡɚɬɜɟɪɞɟɜɲɟɝɨ 
ɫɨɫɬɚɜɚ – ɪɚɡɪɭɲɟɧɢɟ ɤɭɛɚ ɫ ɪɟɛɪɨɦ 15 ɫɦ. Ⱦɥɹ ɝɢɞɪɨɛɟɬɨɧɨɜ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ 
ɦɨɠɟɬ ɤɨɥɟɛɚɬɶɫɹ ɩɨ ɤɥɚɫɫɚɦ ɩɪɨɱɧɨɫɬɢ ɨɬ ȼ10 ɞɨ ȼ40, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ. Ɉɫɟɜɨɟ ɪɚɫɬɹɠɟɧɢɟ ɦɚɪɤɢɪɭɟɬɫɹ ɢɧɞɟɤɫɚɦɢ Bt 0,4 — 
 Bt 4 ɢ ɛɟɪɭɬɫɹ ɫ ɲɚɝɨɦ 0,2, ɨɧ ɩɨɤɚɡɵɜɚɸɬ ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧɵ ɩɪɢ 
ɪɚɫɬɹɠɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚ ɢɡɝɢɛ ɨɬ Btb 0,4 —  Btb 8, 
ɝɞɟ ɩɪɢɦɟɧɟɧ ɬɨɬ ɠɟ ɲɚɝ, ɚ ɧɚɝɪɭɡɤɚ ɢɞɟɬ ɧɚ ɢɡɝɢɛ ɷɥɟɦɟɧɬɚ ɞɨ ɩɨɹɜɥɟɧɢɹ 
ɬɪɟɳɢɧɵ. 

Ɇɚɪɤɚ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢɡɦɟɪɹɟɬɫɹ ɜ ɜɨɡɪɚɫɬɟ 180 ɫɭɬɨɤ ɩɨɫɥɟ 
ɡɚɥɢɜɤɢ ɪɚɫɬɜɨɪɚ. ȿɝɨ ɦɚɪɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ W2 – ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɨɛɪɚɡɟɰ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɜɵɞɟɪɠɢɜɚɟɬ ɞɚɜɥɟɧɢɟ 0,2 Ɇɉɚ, ɞɨ W8 ɫ ɲɚɝɨɦ 2. ɉɪɢ 
ɢɡɝɨɬɨɜɥɟɧɢɢ ɜɨɞɨɫɬɨɣɤɨɝɨ ɛɟɬɨɧɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨɥɹ ɰɟɦɟɧɬɚ, ɢ ɩɨɤɚɡɚɬɟɥɶ ɞɨɜɨɞɢɬɫɹ ɞɨ W12. 

ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɛɟɬɨɧɚ ɩɨ ɦɟɬɨɞɭ ɦɨɤɪɨɝɨ ɩɹɬɧɚ: 
ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɥɟɠɚɬ ɢɡɦɟɪɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɱɟɪɟɡ ɨɛɪɚɡɟɰ ɧɟ ɩɪɨɯɨɞɢɬ ɜɨɞɚ. 
ȼ ɤɚɱɟɫɬɜɟ ɨɩɵɬɧɨɝɨ ɨɛɪɚɡɰɚ ɜɵɫɬɭɩɚɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɛɥɨɤ, 

ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ 15 ɫɦ. 
Ɍɟɫɬɢɪɨɜɚɧɢɟ ɨɪɝɚɧɢɡɭɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ. ȼ ɧɢɲɢ (6 ɲɬɭɤ) 

ɜɫɬɚɜɥɹɸɬɫɹ ɛɟɬɨɧɧɵɟ ɰɢɥɢɧɞɪɵ ɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɧɚɱɢɧɚɟɬ ɩɨɫɬɭɩɚɬɶ ɜɨɞɚ. 
ɑɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɞɚɜɥɟɧɢɟ ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɸɬ 
ɧɚ 0,2 Ɇɩɚ. 

Ɍɚɤɨɣ ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɞɢɚɦɟɬɪɚ ɢɫɩɵɬɚɬɟɥɶɧɨɣ 
ɩɪɨɛɵ: 

15 ɫɦ – 16 ɦɢɧ; 
10 ɫɦ – 12 ɦɢɧ; 
5 ɫɦ – 6 ɦɢɧ; 
3 ɫɦ – 4 ɦɢɧ. 
Ɂɚɜɟɪɲɚɟɬɫɹ ɨɩɵɬ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɚ ɧɚɱɢɧɚɟɬ 

ɩɪɨɫɬɭɩɚɬɶ ɜɥɚɝɚ (ɩɨɹɜɥɹɟɬɫɹ ɦɨɤɪɨɟ ɩɹɬɧɨ). 
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Ʉɥɚɫɫɢɮɢɰɢɪɭɸɬ ɛɟɬɨɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɧɶɲɢɦ ɞɚɜɥɟɧɢɟɦ ɩɪɢ 
ɢɫɩɵɬɚɧɢɢ, ɤɨɝɞɚ ɨɫɧɨɜɚɧɢɟ ɱɟɬɵɪɟɯ ɢɡ ɲɟɫɬɢ ɩɪɨɛ ɛɵɥɨ ɫɭɯɢɦ. ɇɚɩɪɢɦɟɪ, W2 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 0,2 Ɇɩɚ, ɚ W12 – 1,2 Ɇɩɚ. 

Ɇɚɪɤɢ ɛɟɬɨɧɚ ɩɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɞɨɥɠɧɵ ɧɚɡɧɚɱɚɬɶɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɚɞɢɟɧɬɨɜ ɧɚɩɨɪɚ (ɞɥɹ ɪɭɫɥɨɜɵɯ Ƚɗɋ; ɱɚɫɬɢ ɡɞɚɧɢɣ Ƚɗɋ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɢɠɟ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɩɪɢɩɥɨɬɢɧɧɵɯ ɢ ɞɟɪɢɜɚɰɢɨɧɧɵɯ 
Ƚɗɋ; ɡɞɚɧɢɣ ɩɨɞɡɟɦɧɵɯ Ƚɗɋ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɨɛɜɨɞɧɟɧɧɨɦ ɝɨɪɧɨɦ ɦɚɫɫɢɜɟ) 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɢɠɟɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ 9.1. 

 
Ɍɚɛɥɢɰɚ 9.1 – Ɇɚɪɤɢ ɛɟɬɨɧɚ ɩɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɚɞɢɟɧɬɨɜ ɧɚɩɨɪɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, °ɋ 
Ɇɚɪɤɢ ɛɟɬɨɧɚ ɩɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɪɢ ɝɪɚɞɢɟɧɬɚɯ ɧɚɩɨɪɚ 

ɞɨ 5 
ɜɤɥɸɱɢɬɟɥɶɧɨ 

ɫɜɵɲɟ 5 ɞɨ 
10 

ɫɜɵɲɟ 10 ɞɨ 
20 

ɫɜɵɲɟ 20 ɞɨ 30 
ɜɤɥɸɱɢɬɟɥɶɧɨ 

Ⱦɨ 10 ɜɤɥɸɱɢɬɟɥɶɧɨ W2 W4 W6 W8 
ɋɜɵɲɟ 10 ɞɨ 30 
ɜɤɥɸɱɢɬɟɥɶɧɨ 

W4 W6 W8 W10 

ɋɜɵɲɟ 30 W6 W8 W10 W12 
ɉɪɢɦɟɱɚɧɢɟ - Ⱦɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɝɪɚɞɢɟɧɬɨɦ ɧɚɩɨɪɚ ɫɜɵɲɟ 30 ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɦɚɪɤɭ 

ɛɟɬɨɧɚ ɩɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ W14 ɢ ɜɵɲɟ. 
 
ɉɨ ɦɨɪɨɡɨɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɛɟɬɨɧ ɞɟɥɢɬɫɹ ɩɨ ɦɚɪɤɚɦ ɨɬ 

F50 ɞɨ F400 ɫ ɲɚɝɨɦ 50. ɐɢɮɪɚ ɩɨɫɥɟ ɢɧɞɟɤɫɚ ɨɡɧɚɱɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ 
ɡɚɦɨɪɨɡɤɢ-ɨɬɬɚɢɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɜɵɞɟɪɠɢɜɚɟɬ ɫɨɫɬɚɜ ɞɨ ɩɨɬɟɪɢ ɱɟɬɜɟɪɬɢ ɫɜɨɟɣ 
ɩɪɨɱɧɨɫɬɢ. Ⱦɨɛɚɜɥɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɛɟɬɨɧ ɫ ɩɨɤɚɡɚɬɟɥɟɦ F600. ɂɫɩɵɬɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɜ 
ɦɨɪɨɡɢɥɶɧɨɣ ɤɚɦɟɪɟ ɫ ɦɟɧɹɸɳɟɣɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 28 ɫɭɬɨɤ, 
ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɦɚɪɤɚ ɦɨɪɨɡɨɭɫɬɨɣɱɢɜɨɫɬɢ. Ɇɚɪɤɢ ɛɟɬɨɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɫɬɚɧɰɢɣ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɣɨɧɚ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɚɫɱɟɬɧɨɝɨ ɱɢɫɥɚ ɰɢɤɥɨɜ 
ɩɨɩɟɪɟɦɟɧɧɨɝɨ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɢ ɨɬɬɚɢɜɚɧɢɹ ɜ ɝɨɞ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɧɢɠɟɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟɣ 9.2. 

 
Ɍɚɛɥɢɰɚ 9.2 – Ɇɚɪɤɢ ɛɟɬɨɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɫɬɚɧɰɢɣ ɩɨ 
ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɱɢɫɥɚ ɰɢɤɥɨɜ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɢ 
ɨɬɬɚɢɜɚɧɢɹ 

Ɂɨɧɚ ɫɨɨɪɭɠɟɧɢɹ 
Ɇɚɪɤɚ ɛɟɬɨɧɚ ɩɨ 
ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ 

ɇɚɞɜɨɞɧɚɹ ɡɨɧɚ F200 

ɉɨɞɜɨɞɧɚɹ ɡɨɧɚ F100 

Ɂɨɧɚ ɩɟɪɟɦɟɧɧɨɝɨ ɭɪɨɜɧɹ ɩɪɢ ɱɢɫɥɟ ɰɢɤɥɨɜ ɩɨɩɟɪɟɦɟɧɧɨɝɨ 
ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɢ ɨɬɬɚɢɜɚɧɢɹ ɜ ɝɨɞ: - 

ɞɨ 50 ɜɤɥ. F200 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9.2  

Ɂɨɧɚ ɫɨɨɪɭɠɟɧɢɹ 
Ɇɚɪɤɚ ɛɟɬɨɧɚ ɩɨ 
ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ 

ɫɜ. 50 ɞɨ 75 F300 

ɫɜ. 75 ɞɨ 100 F400 

ɫɜ. 100 ɞɨ 150 F500 

ɫɜ. 150 ɞɨ 200 F600 

ɫɜ. 200 
ɋɩɟɰɢɚɥɶɧɵɟ 
ɜɢɞɵ ɛɟɬɨɧɨɜ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌɨɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɛɟɬɨɧ ɞɨɥɠɟɧ ɢɦɟɬɶ 

ɨɩɪɟɞɟɥɟɧɧɭɸ ɩɨɞɜɢɠɧɨɫɬɶ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɩɪɚɜɢɥɶɧɨ ɩɪɨɜɟɫɬɢ ɟɝɨ 
ɭɤɥɚɞɤɭ. ɋɨɫɬɚɜ ɞɨɥɠɟɧ ɡɚɬɜɟɪɞɟɜɚɬɶ ɪɚɜɧɨɦɟɪɧɨ, ɛɟɡ ɪɚɫɫɥɚɢɜɚɧɢɹ ɢ 
ɪɚɫɬɪɟɫɤɢɜɚɧɢɹ, ɧɚɛɢɪɚɬɶ ɩɪɨɱɧɨɫɬɶ ɜ ɧɟɨɛɯɨɞɢɦɵɣ ɫɪɨɤ. 

 
9.4 Ʉɨɦɩɨɧɟɧɬɵ 
 
ȼɵɛɨɪ ɢ ɩɨɞɛɨɪ ɩɪɨɩɨɪɰɢɣ ɫɨɫɬɚɜɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɛɟɬɨɧɚ ɞɨɥɠɟɧ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɨɬɜɟɱɚɸɳɢɦ ɭɫɥɨɜɢɹɦ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɩɨɞɛɢɪɚɟɬɫɹ ɜɨɞɨɰɟɦɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ, 
ɜɪɟɦɹ ɜɵɞɟɪɠɤɢ ɪɚɫɬɜɨɪɚ, ɦɚɪɤɢ ɢ ɮɪɚɤɰɢɹ ɧɚɩɨɥɧɢɬɟɥɟɣ. 

Ɉɫɧɨɜɧɨɣ ɢɧɝɪɟɞɢɟɧɬ ɥɸɛɨɝɨ ɛɟɬɨɧɚ – ɰɟɦɟɧɬ. Ʉ ɧɟɦɭ ɩɪɟɞɴɹɜɥɹɸɬɫɹ 
ɬɪɟɛɨɜɚɧɢɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɛɭɞɭɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɪɢɦɟɧɹɸɬ 
ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ: 

 ɉɨɪɬɥɚɧɞɰɟɦɟɧɬ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɫ ɞɨɛɚɜɤɨɣ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ 
ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɫ ɜɨɞɨɣ, ɩɪɢ 
ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. 

 ɋɭɥɶɮɚɬɨɫɬɨɣɤɢɣ ɫɨɫɬɚɜ ɰɟɦɟɧɬɚ ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɫ ɠɟɫɬɤɨɣ ɜɨɞɨɣ. 

 Ƚɢɞɪɨɮɨɛɧɵɟ ɦɚɪɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɷɥɟɦɟɧɬɨɜ, ɩɨɫɬɨɹɧɧɨ 
ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɵ, ɩɨɞ ɛɨɥɶɲɢɦ ɞɚɜɥɟɧɢɟɦ. 

 ɉɭɰɰɨɥɚɧɨɜɵɣ ɰɟɦɟɧɬ ɨɛɥɚɞɚɟɬ ɫɜɨɣɫɬɜɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɟɦɭ 
ɷɮɮɟɤɬɢɜɧɨ ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɪɚɡɪɭɲɟɧɢɸ ɜɨɞɨɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɠɟɫɬɤɨɣ ɫ ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɦɢɧɟɪɚɥɨɜ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɜɨɞɨɫɬɨɣɤɨɫɬɢ ɩɪɢɦɟɧɹɟɬɫɹ ɨɱɢɳɟɧɧɵɣ ɤɜɚɪɰɟɜɵɣ ɩɟɫɨɤ 
ɮɪɚɤɰɢɢ ɞɨ 2 ɦɦ. ɇɚɥɢɱɢɟ ɥɸɛɵɯ ɩɪɢɦɟɫɟɣ ɪɟɡɤɨ ɫɧɢɠɚɟɬ ɤɚɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ, 
ɩɪɢɦɟɧɟɧɢɟ ɞɪɭɝɢɯ ɜɢɞɨɜ ɩɟɫɤɚ ɭɦɟɧɶɲɚɟɬ ɩɨɤɚɡɚɬɟɥɶ ɩɥɨɬɧɨɫɬɢ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɜɨɞɟ. 

ɓɟɛɟɧɶ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɢ ɦɨɪɨɡɨɭɫɬɨɣɱɢɜɨɫɬɢ, 
ɩɨɫɤɨɥɶɤɭ ɥɟɝɤɨ ɩɟɪɟɧɨɫɢɬ ɬɟɦɩɟɪɚɬɭɪɧɵɟ  ɩɟɪɟɩɚɞɵ.  ɂɫɩɨɥɶɡɭɟɬɫɹ ɝɪɚɧɢɬɧɵɣ 
ɳɟɛɟɧɶ ɫ ɜɵɫɨɤɨɣ ɥɟɳɚɞɧɨɫɬɶɸ. Ɉɧ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɟɬ ɧɚɝɪɭɡɤɭ ɩɨ 
ɜɫɟɦɭ ɦɨɧɨɥɢɬɭ, ɧɟ ɩɨɡɜɨɥɹɟɬ ɟɦɭ ɪɚɡɪɭɲɚɬɶɫɹ ɧɚ ɦɨɪɨɡɟ, ɷɤɨɧɨɦɢɬ ɛɨɥɟɟ 
ɞɨɪɨɝɢɟ ɤɨɦɩɨɧɟɧɬɵ. 
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Ɋɢɫɭɧɨɤ 9.1 – Ɂɚɩɨɥɧɢɬɟɥɢ ɞɥɹ ɛɟɬɨɧɚ 

 
ɑɬɨɛɵ ɫɧɢɡɢɬɶ ɜɨɞɨɰɟɦɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ, ɞɨɛɚɜɥɹɸɬ  

ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɥɨɬɧɨɫɬɶ ɩɨɜɵɲɚɟɬɫɹ, ɪɚɫɯɨɞɭɟɬɫɹ ɦɟɧɶɲɟ 
ɜɨɞɵ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɸɬ ɫɭɥɶɮɚɬɵ ɠɟɥɟɡɚ ɢɥɢ ɚɥɸɦɢɧɢɹ, ɧɢɬɪɚɬ ɤɚɥɶɰɢɹ. 
ɍɜɟɥɢɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɞɨɛɢɜɚɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɜɢɛɪɚɬɨɪɚɦɢ. ȼ ɤɚɱɟɫɬɜɟ 
ɧɚɩɨɥɧɢɬɟɥɹ ɩɪɢɦɟɧɹɟɬɫɹ ɡɨɥɚ ɭɧɨɫ, ɩɨɜɵɲɚɸɬɫɹ ɩɨɤɚɡɚɬɟɥɢ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɂɫɩɵɬɚɧɢɹ ɢ ɦɚɪɤɢɪɨɜɤɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɛɟɬɨɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɥɚɛɨɪɚɬɨɪɢɹɯ, ɩɨɫɥɟ ɱɟɝɨ ɭɬɜɟɪɠɞɚɟɬɫɹ ɫɨɫɬɚɜ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 
ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ⱦɚɥɟɟ ɟɦɭ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɦɚɪɤɚ ɢ ɜɵɞɚɟɬɫɹ 
ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɭɤɥɚɞɤɭ ɧɚ ɤɨɧɤɪɟɬɧɨɦ ɨɛɴɟɤɬɟ. 

Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɛɟɬɨɧ – ɦɚɬɟɪɢɚɥ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɢɦɨɫɬɢ. ɉɨɷɬɨɦɭ ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɩɪɚɜɞɚɧɨ.  

Ȼɥɚɝɨɞɚɪɹ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ, ɜɨɞɨɭɫɬɨɣɱɢɜɨɫɬɢ, ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ, 
ɩɪɨɱɧɨɫɬɢ ɷɬɨɬ ɦɚɬɟɪɢɚɥ ɫɥɭɠɢɬ ɞɟɫɹɬɤɢ ɥɟɬ ɜ ɫɚɦɵɯ ɫɥɨɠɧɵɯ ɭɫɥɨɜɢɹɯ. 
ɋɩɟɰɢɚɥɶɧɵɟ ɦɚɪɤɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɦɨɪɫɤɨɣ ɜɨɞɟ, ɩɨɞ 
ɩɨɫɬɨɹɧɧɵɦɢ ɭɞɚɪɚɦɢ ɜɨɥɧ, ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ.  

ȼɵɛɢɪɚɹ ɫɨɫɬɚɜ ɝɢɞɪɨɛɟɬɨɧɚ, ɧɟɨɛɯɨɞɢɦɨ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ȽɈɋɌ 26633 
2012- «Ȼɟɬɨɧɵ ɬɹɠɟɥɵɟ ɢ ɦɟɥɤɨɡɟɪɧɢɫɬɵɟ» ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦ ɫɨɨɬɧɨɲɟɧɢɟ 
ɤɨɦɩɨɧɟɧɬɨɜ  

 
9.5 Ɂɨɧɢɪɨɜɚɧɢɟ ɛɟɬɨɧɚ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɩɥɨɬɢɧɚɯ ɢ ɢɯ ɷɥɟɦɟɧɬɚɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɟɬɨɧɚ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɪɚɡɥɢɱɚɸɬ ɡɨɧɵ ɜɧɭɬɪɟɧɧɢɟ ɢ ɤɨɧɬɭɪɧɵɟ. ȼɨ ɜɫɟɯ 
ɡɨɧɚɯ ɛɟɬɨɧ ɩɪɟɠɞɟ ɜɫɟɝɨ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɜ 
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ɫɨɨɬɜɟɬɫɬɜɢɣ ɫ ɢɯ ɧɚɩɪɹɠɟɧɧɵɦ ɫɨɫɬɨɹɧɢɟɦ. ɇɨ ɜ ɤɨɧɬɭɪɧɵɯ ɡɨɧɚɯ ɛɟɬɨɧ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɟɳɟ ɜɥɢɹɧɢɸ ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ: ɤɨɥɟɛɚɧɢɹɦ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ, ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ, ɢɫɬɢɪɚɧɢɸ ɜɨɞɨɫɥɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. ɉɨɷɬɨɦɭ 
ɛɟɬɨɧ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɟɳɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

I) ɧɚɪɭɠɧɭɸ - ɧɚɯɨɞɹɳɭɸɫɹ ɩɨɞ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ, ɧɟ 
ɨɦɵɜɚɟɦɭɸ ɜɨɞɨɣ (ɭɤɥɚɞɵɜɚɸɬ ɦɨɪɨɡɨɫɬɨɣɤɢɣ ɛɟɬɨɧ ɧɚ ɝɥɭɛɢɧɭ ɩɪɨɦɟɪɡɚɧɢɹ) 

II ) ɩɟɪɟɦɟɧɧɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ - ɧɚɪɭɠɧɵɟ ɱɚɫɬɢ ɩɥɨɬɢɧ ɜ ɩɪɟɞɟɥɚɯ 
ɤɨɥɟɛɚɧɢɣ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɚɯ, ɚ ɬɚɤɠɟ ɱɚɫɬɢ ɢ ɷɥɟɦɟɧɬɵ 
ɩɥɨɬɢɧ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɞɜɟɪɝɚɸɳɢɟɫɹ ɞɟɣɫɬɜɢɸ ɩɨɬɨɤɚ ɜɨɞɵ: ɜɨɞɨɫɛɪɨɫɵ, 
ɜɨɞɨɫɩɭɫɤɢ, ɜɨɞɨɜɵɩɭɫɤɢ, ɜɨɞɨɛɨɣɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɛɟɬɨɧ ɞɨɥɠɟɧ ɛɵɬɶ 
ɜɨɞɨɫɬɨɣɤɢɦ, ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɦ ɢ ɦɨɪɨɡɨɫɬɨɣɤɢɦ) 

III) ɩɨɞɜɨɞɧɭɸ - ɧɚɪɭɠɧɵɟ, ɚ ɬɚɤɠɟ ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɨɫɧɨɜɚɧɢɸ ɱɚɫɬɢ 
ɩɥɨɬɢɧ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɭɪɨɜɧɟɣ ɜɨɞɵ 
ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ (ɭɤɥɚɞɵɜɚɟɬɫɹ ɜɨɞɨɫɬɨɣɤɢɣ ɢ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɣ 
ɛɟɬɨɧ). 

IV) ɜɧɭɬɪɟɧɧɸɸ - ɱɚɫɬɢ ɩɥɨɬɢɧ, ɨɝɪɚɧɢɱɟɧɧɵɟ ɡɨɧɚɦɢ I...III. 
Ɍɨɥɳɢɧɭ ɧɚɪɭɠɧɵɯ ɡɨɧ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɫ ɭɱɟɬɨɦ ɜɢɞɚ 

ɩɥɨɬɢɧ, ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɪɚɡɦɟɪɨɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɱɚɫɬɟɣ ɢ 
ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧ, ɜɟɥɢɱɢɧɵ ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚɩɨɪɚ, ɝɥɭɛɢɧɵ ɩɪɨɧɢɤɧɨɜɟɧɢɹ 
ɫɭɬɨɱɧɵɯ ɩɟɪɟɩɚɞɨɜ ɬɟɦɩɟɪɚɬɭɪ, ɧɨ ɧɟ ɦɟɧɟɟ 2,0 ɦ. ɪɢɫ.9.2.  

  

 
ɚ - ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ; ɛ - ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ; I- ɛɟɬɨɧ ɧɚɪɭɠɧɨɣ ɡɨɧɵ; II  – ɛɟɬɨɧ ɩɟɪɟɦɟɧɧɨɝɨ 

ɭɪɨɜɧɹ; III  - ɩɨɞɜɨɞɧɵɣ; IV – ɛɟɬɨɧ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ 
Ɋɢɫɭɧɨɤ 9.2 – ɋɯɟɦɵ ɩɥɨɬɢɧ 

 
ɂɡ ɜɵɲɟ ɫɤɚɡɚɧɧɨɝɨ ɫɥɟɞɭɟɬ ɜɵɜɨɞ, ɱɬɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɦɧɨɠɟɫɬɜɨ ɮɚɤɬɨɪɨɜ ɤɚɫɚɬɟɥɶɧɨ 
ɜɵɛɨɪɚ ɦɚɬɟɪɢɚɥɚ. ɋɨɡɞɚɧɢɟ ɝɢɞɪɨɛɟɬɨɧɚ ɞɨɜɨɥɶɧɨ ɨɬɜɟɬɫɬɜɟɧɧɚɹ ɢ 
ɤɪɨɩɨɬɥɢɜɚɹ ɡɚɞɚɱɚ. ɉɪɢ ɩɨɞɛɨɪɟ ɫɨɫɬɚɜɚ ɧɭɠɧɨ ɭɱɟɫɬɶ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ 
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ɮɚɤɬɨɪɵ, ɱɬɨɛɵ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɨɫɥɭɠɢɥɚ ɤɚɤ ɦɨɠɧɨ ɞɨɥɶɲɟ, ɩɪɢ ɷɬɨɦ 
ɭɞɨɜɥɟɬɜɨɪɹɹ ɜɫɟɦ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɧɟɣ ɬɪɟɛɨɜɚɧɢɹɦ. 
 

9.6 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɛɟɬɨɧɭ ɜ ɪɚɡɥɢɱɧɵɯ ɡɨɧɚɯ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɛɟɬɨɧɭ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɇɢɉ 2.06.08-87 

«ȻȿɌɈɇɇɕȿ ɂ ɀȿɅȿɁɈȻȿɌɈɇɇɕȿ ɄɈɇɋɌɊɍɄɐɂɂ 
ȽɂȾɊɈɌȿɏɇɂɑȿɋɄɂɏ ɋɈɈɊɍɀȿɇɂɃ» Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ.  

Ɍɪɟɛɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨ ɫ ɭɱɟɬɨɦ ɟɝɨ ɡɨɧɚɥɶɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ (ɬɚɛɥɢɰɚ 9.3). 

 
Ɍɚɛɥɢɰɚ 9.3 – Ɍɪɟɛɨɜɚɧɢɹ ɤ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦɭ ɛɟɬɨɧɭ ɩɨ ɡɨɧɚɦ_ 

Ɍɪɟɛɨɜɚɧɢɹ, 
ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ 

ɛɟɬɨɧɭ 

Ɇɚɫɫɢɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɇɟɦɚɫɫɢɜɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɇɚɪɭɠɧɚɹ ɡɨɧɚ 

ȼɧɭɬɪɟɧɧɹɹ 
ɡɨɧɚ 

 
Ɂɨɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɜɨɞɵ 

 ɉɨɞ 
ɜɨɞ 
ɧɚɹ 

ɩɟɪɟɦɟɧ
ɧɨɝɨ 

ɭɪɨɜɧɹ 

ɧɚɞɜɨɞ
ɧɚɹ 

ɩɨɞɜɨɞ
ɧɚɹ 

ɩɟɪɟɦɟɧ
ɧɨɝɨ 

ɭɪɨɜɧɹ 

ɧɚɞɜɨɞ
ɧɚɹ 

ɩɨɞɜɨɞ
ɧɚɹ 

ɩɟɪɟɦɟɧ
ɧɨɝɨ 

ɭɪɨɜɧɹ 

ɧɚɞɜɨ
ɞɧɚɹ 

ȼɨɞɨɫɬɨɣɤɨɫɬɶ + + + + + - + + + 
ȼɨɞɨɧɟɩɪɨɧɢɰɚɟ 

ɦɨɫɬɶ 
+ + + + + - + + + 

Ɇɨɪɨɡɨɫɬɨɣɤɨɫɬɶ - + + - - - - + + 
Ɇɚɥɨɟ 

ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ 
+ + + + + + - - - 

 
ɉɪɢɦɟɱɚɧɢɟ. Ɂɧɚɤ "+" ɨɡɧɚɱɚɟɬ, ɱɬɨ ɬɪɟɛɨɜɚɧɢɟ ɩɪɟɞɴɹɜɥɹɟɬɫɹ. 
 
Ʉ ɛɟɬɨɧɭ ɪɚɡɥɢɱɧɵɯ ɡɨɧ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɜɫɟɯ ɤɥɚɫɫɨɜ 

ɩɪɟɞɴɹɜɥɹɸɬ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 9.4. 
 

Ɍɚɛɥɢɰɚ 9.4 – Ɍɪɟɛɨɜɚɧɢɹ ɤ ɛɟɬɨɧɭ, ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

Ɍɪɟɛɨɜɚɧɢɹ 
Ɂɨɧɵ ɩɥɨɬɢɧ 

ɛɟɬɨɧɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɉɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ 
I, II , III, 

IV 
I, II , III 

ɉɪɨɱɧɨɫɬɶ ɧɚ ɪɚɫɬɹɠɟɧɢɟ I, II , III I, II , III 
ȼɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ I, II , III I, II , III 

Ɇɨɪɨɡɨɫɬɨɣɤɨɫɬɶ I, II  I, II  
ɉɪɟɞɟɥɶɧɚɹ ɪɚɫɬɹɠɢɦɨɫɬɶ I,II , III,IV ɧɟ ɩɪɟɞɴɹɜɥɹɟɬɫɹ 

ɋɬɨɣɤɨɫɬɶ ɩɪɨɬɢɜ ɚɝɪɟɫɫɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɞɵ II, III II , III 
ɋɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɢɫɬɢɪɚɧɢɸ ɩɨɬɨɤɨɦ ɜɨɞɵ ɩɪɢ ɧɚɥɢɱɢɢ 

ɧɚɧɨɫɨɜ 
II  II  

Ɍɟɩɥɨɜɵɞɟɥɟɧɢɟ ɩɪɢ ɬɜɟɪɞɟɧɢɢ ɛɟɬɨɧɚ 
I, II , III, 

IV 

ɉɪɟɞɴɹɜɥɹɟɬɫɹ 
ɩɪɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɨɛɨɫɧɨɜɚɧɢɢ 

 
Ʉɨɧɤɪɟɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɫɜɨɣɫɬɜ ɛɟɬɨɧɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 9.4, ɧɚɡɧɚɱɚɸɬ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨ ɜ 
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ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɨɨɪɭɠɟɧɢɣ ɢ ɮɚɤɬɢɱɟɫɤɢɦɢ 
ɭɫɥɨɜɢɹɦɢ ɪɚɛɨɬɵ ɪɚɡɥɢɱɧɵɯ ɡɨɧ. 
 

9.7 ɉɨɞɛɨɪ ɫɨɫɬɚɜɚ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ 
 

ȼ ɯɨɞɟ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɟ ɛɵɥ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɩɨ ɩɨɞɛɨɪɭ 
ɫɨɫɬɚɜɚ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ. Ɇɧɨɸ ɛɵɥ ɫɞɟɥɚɧ ɡɚɩɪɨɫ ɜ «Ɇɢɪɧɢɧɫɤɨɟ ɍɩɪɚɜɥɟɧɢɟ 
Ⱥɜɬɨɦɨɛɢɥɶɧɵɯ Ⱦɨɪɨɝ ȺɄ «ȺɅɊɈɋȺ»  ɝ.Ɇɢɪɧɵɣ, ɪɟɫɩɭɛɥɢɤɚ əɤɭɬɢɹ, ɧɚ  
ɩɨɥɭɱɟɧɢɟ ɞɨɤɭɦɟɧɬɨɜ ɨ ɤɚɱɟɫɬɜɟ ɩɟɫɤɚ, ɳɟɛɧɹ ɢ ɰɟɦɟɧɬɚ. Ⱦɚɧɧɵɟ ɞɨɤɭɦɟɧɬɵ 
ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ,Ȼ,ȼ. 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ25 (ɦɚɪɤɚ 350, ɫɪɟɞɧɹɹ ɩɪɨɱɧɨɫɬɶ Rɛ = 
327,3 ɤɝ/ɫɦ2 (32,11 Ɇɉɚ); ɩɨɞɜɢɠɧɨɫɬɶ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɉ-2,  ɈɄ= 7ɫɦ 

ɂɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ 
1. ɩɨɪɬɥɚɧɞɰɟɦɟɧɬ ɛɟɡ ɦɢɧɟɪɚɥɶɧɵɯ ɞɨɛɚɜɨɤ   ɉɐ400-Ⱦ0 (ɫɦ. ɩɪɢɥ. 

Ⱥ); 
2. ɳɟɛɟɧɶ ɮɪɚɤɰɢɢ 20-40 (ɫɦ ɩɪɢɥ.Ȼ) 
3. ɩɟɫɨɤ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɨɛɨɝɚɳɟɧɧɵɣ ɫɪɟɞɧɢɣ I ɤɥɚɫɫɚ (ɫɦ. 

ɩɪɢɥ. ȼ) 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ: 
- ɚɤɬɢɜɧɨɫɬɶ  ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɚ Rɰ = 400 ɤɝɫ/ɫɦ2 (40 Ɇɉɚ) 
- ɩɥɨɬɧɨɫɬɢ ɫɭɯɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ: 
Ɋɧ.ɰ=1200 ɤɝ/ɦ3; Ɋɰ = 3100 ɤɝ/ɦ3; 
Ɋɧ.ɩ=1700 ɤɝ/ɦ3; Ɋɩ = 2600 ɤɝ/ɦ3; 
Ɋɧ.ɳ = 1440 ɤɝ/ɦ3; Ɋɳ=2780 ɤɝ/ɦ3; 
- ɩɭɫɬɨɬɧɨɫɬɶ ɳɟɛɧɹ Vn.ɳ = 0,46; 
- ɧɚɢɛɨɥɶɲɚɹ ɤɪɭɩɧɨɫɬɶ ɡɟɪɟɧ ɳɟɛɧɹ 40 ɦɦ; 
- ɜɥɚɠɧɨɫɬɶ ɤɪɭɩɧɨɝɨ ɤɜɚɪɰɟɜɨɝɨ ɩɟɫɤɚ Wn=4%; 
- ɜɥɚɠɧɨɫɬɶ ɳɟɛɧɹ Wɳ = 1%. 

 
1. ȼɵɱɢɫɥɢɦ ɜɨɞɨɰɟɦɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ 

 Rɛ = Ⱥ ∙ Rɰ ∙ ቀɐ
ȼ
− Ͳ,ͷቁ,                                                                                (9.1) 

 
ɉɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ȼ/ɐ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 
ȼ
ɐ = Ⱥ ∙ RɰRɛ + Ͳ,ͷ ∙ Ⱥ ∙ Rɰ

= Ͳ,͸ͷ ∙ ͶͲͲ͵ʹ͹,͵ + Ͳ,ͷ ∙ Ͳ,͸ͷ ∙ ͶͲͲ = Ͳ,ͷ͹ (9.2) 

 
Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ Ⱥ, ɪɚɜɧɨɟ 0,65, ɜɵɛɪɚɧɨ ɩɨ ɬɚɛɥɢɰɟ 9.5 ɤɚɤ ɞɥɹ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Ⱥ, ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ9.5 
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Ɍɚɛɥɢɰɚ 9.5 – Ʉɨɷɮɮɢɰɢɟɧɬɵ,  ɭɱɢɬɵɜɚɸɳɢɟ ɤɚɱɟɫɬɜɨ ɡɚɩɨɥɧɢɬɟɥɟɣ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɩɨɥɧɢɬɟɥɟɣ ɛɟɬɨɧɚ A (ɐ/ȼ2,5ޒ) Ⱥ (ɐ/ȼ2,5ޓ) 

ȼɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ 0,65 0,43 
Ɋɹɞɨɜɵɟ 0,60 0,40 

ɉɨɧɢɠɟɧɧɨɝɨ ɤɚɱɟɫɬɜɚ 0,55 0,37 
 

2. Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 1ɦ3 ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɬɚɛɥɢɰɟ 
9.6 ɭɱɢɬɵɜɚɹ ɡɚɞɚɧɧɭɸ ɨɫɚɞɤɭ ɤɨɧɭɫɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɞɥɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 
ɦɚɫɫɢɜɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɈɄ = 7 ɫɦ.Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɬɚɤɨɣ 
ɩɨɞɜɢɠɧɨɫɬɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɳɟɛɧɹ ɫ 
ɧɚɢɛɨɥɶɲɟɣ ɤɪɭɩɧɨɫɬɶɸ ɡɟɪɟɧ 20 ɦɦ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 1 ɦ3 ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ 185 ɤɝ. 
 
Ɍɚɛɥɢɰɚ 9.6 – Ɍɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ ɜɨɞɵ 

ɈɄ , 
ɫɦ 

ɀ, ɫ, ɩɨ 
ȽɈɋɌ 10181-76 

Ɋɚɫɯɨɞ ɜɨɞɵ, ɥ/ɦ , ɩɪɢ ɤɪɭɩɧɨɫɬɢ ɝɪɚɜɢɹ ɢ ɳɟɛɧɹ, ɦɦ 
ɝɪɚɜɢɣ ɳɟɛɟɧɶ 

10 20 40 70 10 20 40 70 
- 40-50 150 135 125 120 160 150 135 130 
- 25-35 160 145 130 125 170 160 145 140 
- 15-20 165 150 135 130 175 165 150 145 
- 10-15 175 160 145 140 185 175 160 155 

2-4 - 190 175 160 155 200 190 175 170 
5-7 - 200 185 170 165 210 200 185 180 
8-10 - 205 190 175 170 215 205 190 185 
10-12 - 215 205 190 180 225 215 200 190 
12-16 - 220 210 197 185 230 220 207 195 
16-20 - 227 218 203 192 237 228 213 202 

 
3. Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɰɟɦɟɧɬɚ ɧɚ 1 ɦ3 ɛɟɬɨɧɚ   

 Ц = ȼ
ȼ/ɐ = ͳͺͷͲ,ͷ͹ ⁡= ⁡͵ʹͶ⁡ˍˆ (9.3) 

 
4. Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɳɟɛɧɹ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ ɧɚ 1 ɦ3 ɛɟɬɨɧɚ  ɩɨ 

ɮɨɪɦɭɥɟ 
 

ɓ = ͳVɩ.ɳ
ρɧ.ɳ ∙ 𝒶 + ͳ

ρɳ

= ͳͲ,Ͷ͸ͳͶͶͲ ∙ ͳ,͵ + ͳʹ͹ͺͲ = ͳʹͺʹ⁡ɤɝ. 
(9.4) 

 
Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɡɞɜɢɠɤɢ ɡɟɪɟɧ - α, ɪɚɜɧɨɟ 1,3, ɜɵɛɪɚɧɨ ɩɨ 

ɪɟɤɨɦɟɧɞɚɰɢɹɦ. 
 

5.  Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɩɟɫɤɚ ɜ  ɫɭɯɨɦ  ɫɨɫɬɨɹɧɢɢ  ɧɚ 1 ɦ3 ɛɟɬɨɧɚ ɩɨ 
ɮɨɪɦɭɥɟ 

http://docs.cntd.ru/document/495834171


129 
 

 ʞ = [ͳ − ቆɐ
ρɰ

+ ȼͳͲͲͲ + ɓ
ρɳ

ቇ] ∙ ⁡ρɰ = = [ͳ − ሺ ͵ʹͶ͵ͳͲͲ + ͳͺͷͳͲͲͲ + ͳʹͺʹʹ͹ͺͲሻ] ∙ ⁡ʹ͸ͲͲ = ͸ͷʹ⁡ˍˆ. (9.5) 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɢɥɢ  ɫɥɟɞɭɸɳɢɣ 

ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɧɨɦɢɧɚɥɶɧɵɣ (ɥɚɛɨɪɚɬɨɪɧɵɣ) ɫɨɫɬɚɜ ɛɟɬɨɧɚ (ɤɝ/ɦ3): 
ɐɟɦɟɧɬ ………………… 324 
ȼɨɞɚ …………………….185 
ɉɟɫɨɤ …………………...652 
ɓɟɛɟɧɶ ………………. 1282 
ɂɬɨɝɨ ………………… 2443 

 
6. ɉɨɥɭɱɟɧɧɨɟ ɜ ɢɬɨɝɟ ɡɧɚɱɟɧɢɟ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬɧɨɣ ɨɛɴɟɦɧɨɣ ɦɚɫɫɨɣ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɬ. ɟ. ɨ.ɛ.ɫɦ = 2443 ɤɝ/ɦ3. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɵɯɨɞɚ ɛɟɬɨɧɚ ɜɵɱɢɫɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 Ⱦ = ͳV˙ + V˒ + V˜ = ͳЦɏː.˙ + ʞɏː.˒ + Щɏː.˜ = 

= ͳ͵ʹͶͳʹͲͲ + ͸ͷʹͳ͹ͲͲ + ͳʹͺʹͳͶͶͲ = Ͳ,͸ͷ. (9.6) 

 
7. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ (ɩɨɥɟɜɨɣ) ɫɨɫɬɚɜ ɛɟɬɨɧɚ ɜɵɱɢɫɥɹɸɬ, ɩɪɢɧɢɦɚɹ ɜɨ 

ɜɧɢɦɚɧɢɟ ɜɥɚɠɧɨɫɬɶ ɡɚɩɨɥɧɢɬɟɥɟɣ (ɜ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɜɥɚɠɧɨɫɬɶ ɩɟɫɤɚ 4% ɢ 
ɳɟɛɧɹ 1%), ɜ ɫɜɹɡɢ ɫ ɱɟɦ, ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɭɦɟɧɶɲɚɸɬ: 

 ͳͺͷ − ሺ⁡⁡Ͷ/ͳͲͲ ∙ ͸ͷʹ + ͳ/ͳͲͲ ∙ ͳʹͺʹሻ = ͳͶ͸  
 
ɉɪɢ ɷɬɨɦ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɨɥɧɢɬɟɥɟɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɸɬ: 
 

ɉɟɫɨɤ…………………….͸ͷʹ + ቀ⁡ ସଵ଴଴ቁ = ͸ͷʹ + ʹ͸,ͳ = ͸͹ͺˍˆ 
ɓɟɛɟɧɶ……………………ͳʹ͹ͳ + ቀ ଵଵ଴଴ቁ = ͳʹͺʹ + ͳʹ,ͺ = ͳʹͻͷˍˆ 

 
8. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɜ ɫɨɨɬɧɨɲɟɧɢɹɯ ɩɨ ɦɚɫɫɟ 

ɪɚɫɯɨɞ ɤɚɠɞɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ (ɤɝ) ɞɟɥɹɬ ɧɚ ɪɚɫɯɨɞ ɰɟɦɟɧɬɚ: 
 Ц = ЦЦ :ʞЦ :ЩЦ = ͵ʹͶ͵ʹͶ : ͸͹ͺ͵ʹͶ : ͳʹͻͷ͵ʹͶ = ͳ: ʹ: Ͷ⁡˒˓ˋ⁡ʑ/Ц = Ͳ,ͷ͹. 
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ɉɚɫɩɨɪɬ ɤɚɱɟɫɬɜɚ ɳɟɛɟɧɶ 20–40 

 

Ɇɢɪɧɢɧɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ȺɄ "ȺɅɊɈɋȺ" 

(ɉȺɈ) 678170, ɝ. Ɇɢɪɧɵɣ, ɭɥ. 
Ɇɭɯɬɭɣɫɤɚɢ, 8 

ɆɂɊɇɇɇɋɄɈȿ ɍɉɊȺȼɅȿɇɂȿ ȺȼɌɈɆɈȻɂɅɖɇɕХ 
ȾɈɊɈȽ ȺɄ "ȺɅɊɈɋȺ" (ɉȺɈ) ɂɇɇ 1433000147; ɈȽɊɇ 

1021400967092 
Ɂɚɤɥɸɱɟɧɢɟ 
№ə27-2018 

ɨ ɫɨɫɬɨɹɧɢɢ ɢɡɦɟɪɟɧɢɣ ɜ ɥɚɛɨɪɚɬɨɪɢɢ 
ɨɝ 09.08.2018ɬ. ɞɨ 08.08.2021ɝ. ɂɫɩɵɬɚɬɟɥɶɧɚɹ ɥɚɛɨɪɚɬɨɪɢɹ ɆɍȺȾ ȺɄ "ȺɅɊɈɋȺ" 

(ɉȺɈ) 
ɉɊɈɌɈɄɈɅ ɂɋɉɕɌȺɇɂɃ №79 ɨɬ 27.02.2020ɬ ɝ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɡɚɤɚɡɱɢɤɚ ɈɈɈ "ɂɪ-ɋɬɪɨɣ" 
ɇȾ ɧɚ ɦɟɬɨɞ ɨɬɛɨɪɚ ȽɈɋɌ 8269.0-97 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɛɵ (ɨɫɚɞɨɱɧɵɟ ɩɨɪɨɞɵ) ɓɟɛɟɧɶ ɮɪɚɤɰɢɢ 20-40 ɦɦ 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ Ɉɩɪɟɞɟɥɟɧɢɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɇɚɡɧɚɱɟɧɢɟ ɉɪɢɦɟɧɟɧɢɟ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ  
ɇɨɪɦɚɬɢɜɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ȽɈɋɌ 8267-93, ȽɈɋɌ 8269.0-97 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
Ɍɪɟɛɨɜɚɧɢɹ ȽɈɋɌ 8367-93 

Ɏɚɤɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɧɢɹ 

ɋɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ, ɝ/ɫɦɁ ɨɬ 2 ɞɨ 3 2,71 
ɂɫɬɢɧɧɚɹ ɩɥɨɬɧɨɫɬɶ, ɝ/ɫɦɁ ɧɟ ɧɨɪɦɢɪɭɟɬɫɹ 2,78 
ɉɭɫɬɨɬɧɨɫɬɶ ɡɟɪɟɧ ɳɟɛɧɹ, % ɧɟ ɧɨɪɦɢɪɭɟɬɫɹ 46,86 
ȼɨɞɨɩɨɝɥɚɳɟɧɢɟ ɳɟɛɧɹ, % ɧɟ ɧɨɪɦɢɪɭɟɬɫɹ 2,19 
ɉɨɪɢɫɬɨɫɬɶ ɳɟɛɧɹ,% ɧɟ ɧɨɪɦɢɪɭɟɬɫɹ 2,52 
ɋɨɞɟɪɠɚɧɢɟ ɡɟɪɟɧ ɫɥɚɛɵɯ ɩɨɪɨɞ ɜ ɳɟɛɧɟ, % ɧɟ ɛɨɥɟɟ 10 9,24 
ɋɨɞɟɪɠɚɧɢɟ ɞɪɨɛɥɟɧɵɯ ɡɟɪɟɧ ɜ ɳɟɛɧɟ, % ɧɟ ɦɟɧɟɟ 80 100 
Ɇɚɪɤɚ ɳɟɛɧɹ ɩɨ ɢɫɬɢɪɚɟɦɨɫɬɢ ɞɨ 25 ɜɤɥ. ɞɥɹ ɂ1 ɂ2 (25,88) 
Ɇɚɪɤɚ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɧɟ ɛɨɥɟɟ 2 ɞɥɹ Ɋ300 Ɋ300 (1,62) 
Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɩɪɨɱɧɨɫɬɶɸ ɳɟɛɧɹ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɜ 
ɧɚɫɵɳɟɧɧɨɦ ɜɨɞɨɣ ɫɨɫɬɨɹɧɢɢ, % ɧɟ ɛɨɥɟɟ 20 2,72 

Ɇɚɪɤɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ, ɝ/ɫɦɁ 600 800(14,89) 
Ɇɚɪɤɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɜ ɜɨɞɨɧɚɫɵɳɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɝ/ɫɦɁ 600 600(17,61) 
ɋɨɞɟɪɠɚɧɢɟ ɡɟɪɟɧ ɥɟɳɚɞɧɨɣ ɢ ɢɝɥɚɜɚɬɨɣ ɮɨɪɦɵ, % ɞɨ 35 29,75 
ɋɨɞɟɪɠɚɧɢɟ ɩɵɥɟɜɢɞɧɵɯ ɢ ɝɥɢɧɢɫɬɵɯ ɱɚɫɬɢɰ, % ɞɨ 7 0,09 
ɋɨɞɟɪɠɚɧɢɟ ɝɥɢɧɵ ɜ ɤɨɦɤɚɯ, % ɞɨ 15 0 
Ɉɩɪɟɞɟɥɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ, % ɧɟ ɧɨɪɦɢɪɭɟɬɫɹ 1,98 
ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɝ/ɫɦɁ ɧɟ ɧɨɪɦɢɪɭɟɬɫɹ 1,46 
ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ, ɝ/ɫɦɁ ɧɟ ɧɨɪɦɢɪɭɟɬɫɹ 1,44 

Ɉɫɬɚɬɤɢ 
ɧɚ ɫɢɬɚɯ 

 
Ɋɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɫɢɬ, ɦɦ 

45 40 35 30 25 20 15 12,5 10 7,5 5,00 2,50 1,25 <1,25 
ɱ.ɨ. ɝ 0 3214 2458 1563 2354 1985 3142 869 647 598 459 387 356 312 
ɱ.ɨ. % 0,00 21,2

8 
16,8
7 

24,3
2 

13,24 14,26 1,02 1,43 1,25 1,96 0,73 2,08 1,13 0,43 
ɩ.ɨ. % 0,0 26,3 38,1

5 
62,5 75,7 90,0 91,0 92,4 93,7 95,6 96,4 98,14 99,57 100,0 

 
 
 
 
 

  
Ɋɢɫɭɧɨɤ Ȼ.1 – ɉɚɫɩɨɪɬ ɤɚɱɟɫɬɜɚ ɳɟɛɟɧɶ 20–40 

 

Зɚɤɥючɟɧɢɟ: ɓɟɛɟɧɶ ɮɪɚɤɰɢɢ 20-40 ɦɦ ɫɨɨɬɜɟɬɫɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 8267-93, ɩɪɢɝɨɞɟɧ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɩɪɢɝɨɬɨɜɥɟɧɢɢ 
ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ. 

Ⱥ.Ⱥ. ɍɫɬɸɝɨɜɚ 
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