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ɋɨɤɪɚɳɟɧɧɵɣ ɩɚɫɩɨɪɬ Ƚɗɋ 
 
1.ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ (Ƚɍ) ɍɫɬɶ-ɀɭɧɫɤɚɹ Ƚɗɋ 
 
2.Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ 

 
Ɋɟɫɩɭɛɥɢɤɚ Ʉɨɦɢ, ɝɨɪɨɞɫɤɨɣ ɨɤɪɭɝ 

ȼɭɤɬɵɥ 
 
3.Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ 

 
Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ 

 
4.ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 252 ɦ3/ɫ 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 249 ɦ3/ɫ 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0.01% 

 
1291 ɦ3/ɫ 

ɝ) ɦɢɧɢɦɚɥɶɧɵɣ 60 ɦ3/ɫ 
 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 

ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɝɨɞɨɜɨɣ 
ɛ) ɨɬɦɟɬɤɚ ɇɉɍ 389,0 ɦ 
ɜ) ɨɬɦɟɬɤɚ ɍɆɈ 384,6 ɦ 
ɝ) ɨɛɴɟɦ ɩɨɥɧɵɣ 31,4 ɤɦ3 

ɞ) ɨɛɴɟɦ ɩɨɥɟɡɧɵɣ 12,01 ɤɦ3 
 
6. ɇɚɩɨɪɵ Ƚɗɋ: 

 

ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 80,7 ɦ 
ɛ) ɪɚɫɱɟɬɧɵɣ 75,0 ɦ 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 72,7 ɦ 

 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 

ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 162,4 Ɇȼɬ 
ɛ) ɦɨɳɧɨɫɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ                       152 Ɇȼɬ 
ɜ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ            Ͳ,͸ͷͶɦɥɪɞ ɤȼɬ·ɱ 
ɝ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

6000 ɱ 

 
8. ɉɥɨɬɢɧɚ: 

 

ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ 
ɛ) ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ 
ɜ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ 666,1 ɦ 
ɞ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 93,0 ɦ 
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9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

ɚ) ɬɢɩ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɩɪɨɥɟɬɨɜ 3 ɩɨ 11 ɦ 
ɜ) ɬɢɩ ɝɚɫɢɬɟɥɹ ɨɬɥɟɬ ɫɬɪɭɢ 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ 55 ɦ 
ɞ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 90 ɦ 

 
10. Ɂɞɚɧɢɟ Ƚɗɋ 

 

ɚ) ɬɢɩ ɡɞɚɧɢɹ ɩɪɢɩɥɨɬɢɧɧɨɟ 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 3ɲɬ 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɟɫɱɚɧɢɤ 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ ɤɪɭɝɥɚɹ 

 
11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

 

ɚ) ɬɢɩ ɬɭɪɛɢɧ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɟ 
ɛ) ɞɢɚɦɟɬɪ ɬɭɪɛɢɧ 3 ɦ 
ɜ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɨɜ ɋȼ-808/130-26ɍ4 
ɝ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɨɜ 64,7 ɆȼȺ 
ɞ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 250ɨɛ/ɦɢɧ 

  
 
12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ: 

 

ɚ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 70100ɪɭɛ/Ʉɜɬ 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,29ɪɭɛ/Ʉɜɬ·ɱ 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 7 ɥɟɬ 
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ȼȼȿȾȿɇɂȿ 
 

Ɋɟɤɚ ɓɭ́ɝɨɪ - ɝɨɪɧɚɹ ɪɟɤɚ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ʉɨɦɢ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ 
ɉɟɱɨɪɵ, ɛɟɪɟɬ ɧɚɱɚɥɨ ɧɚ ɡɚɩɚɞɧɨɦ ɫɤɥɨɧɟ ɋɟɜɟɪɧɨɝɨ ɍɪɚɥɚ. Ɍɟɪɪɢɬɨɪɢɹ 
Ɋɟɫɩɭɛɥɢɤɢ Ʉɨɦɢ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ ȼɨɫɬɨɱɧɨ-ȿɜɪɨɩɟɣɫɤɨɣ 
ɩɥɚɬɮɨɪɦɵ, ɫɥɨɠɟɧɧɨɣ ɨɫɚɞɨɱɧɵɦɢ ɩɨɪɨɞɚɦɢ, ɡɞɟɫɶ ɜɵɞɟɥɹɸɬɫɹ ɤɪɭɩɧɵɟ 
ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ: ɫɤɥɚɞɱɚɬɵɟ ɫɨɨɪɭɠɟɧɢɹ - Ɍɢɦɚɧɫɤɚɹ ɝɪɹɞɚ ɢ 
ɍɪɚɥɶɫɤɢɟ ɝɨɪɵ. 

ɋɨɝɥɚɫɧɨ ɩɪɨɝɧɨɡɭ ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɧɚ ɩɟɪɢɨɞ ɞɨ 2036 ɝɨɞɚ, ɨɫɧɨɜɧɵɦɢ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɜ 
ɫɮɟɪɟ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ɋɟɫɩɭɛɥɢɤɢ Ʉɨɦɢ ɹɜɥɹɸɬɫɹ: ɭɫɬɨɣɱɢɜɵɣ ɪɨɫɬ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ ɞɨɛɵɜɚɸɳɟɦ ɫɟɤɬɨɪɟ, ɧɚɢɛɨɥɶɲɭɸ ɞɨɥɸ ɜ ɤɨɬɨɪɨɦ ɡɚɧɢɦɚɸɬ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟɮɬɢ ɢ ɝɚɡɚ ɢ ɞɨɛɵɱɚ ɭɝɥɹ. Ɉɫɧɨɜɧɵɦɢ ɧɚɩɪɚɜɥɟɧɢɹɦɢ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɹɜɥɹɸɬɫɹ: 

- ɨɫɜɨɟɧɢɟ ɧɨɜɨɝɨ ȼɟɪɯɧɟɫɵɪɴɹɝɢɧɫɤɨɝɨ ɭɝɨɥɶɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
ɭɱɚɫɬɤɚ "ɉɪɨɦɟɠɭɬɨɱɧɵɣ" ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɪɚɡɪɟɡɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ ɩɨ ɞɨɛɵɱɟ 300 ɬɵɫ. ɬɨɧɧ ɭɝɥɹ ɜ ɝɨɞ, ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɰɟɥɢ ɦɚɪɤɢ 
Ɍ;  

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

- ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɭɦɚɝɢ ɢ ɛɭɦɚɠɧɵɯ ɢɡɞɟɥɢɣ; 
- ɨɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɨɫɬɚɧɭɬɫɹ ɧɚ ɨɩɬɢɦɚɥɶɧɨɦ 

ɭɪɨɜɧɟ, ɩɨɡɜɨɥɹɸɳɢɦ ɨɛɟɫɩɟɱɢɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɪɟɝɢɨɧɚ ɢ ɪɟɚɥɢɡɨɜɚɬɶ 
ɩɪɨɞɭɤɰɢɸ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ Ʉɨɦɢ ɢ ɜ ɛɥɢɡɥɟɠɚɳɢɯ ɪɟɝɢɨɧɚɯ 
ɋɟɜɟɪɨ-Ɂɚɩɚɞɧɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ, ɨɛɴɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɜ 2,0 ɦɥɧ. ɬɨɧɧ 
ɧɟɮɬɢ ɜ ɝɨɞ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɩɟɲɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɨɬɟɧɰɢɚɥɚ ɪɚɡɜɢɬɢɹ ɋɟɜɟɪɨ-
Ɂɚɩɚɞɧɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ, 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 ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɓɭɝɨɪ, ɩɨɢɫɤ ɨɩɬɢɦɚɥɶɧɵɯ 
ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. 
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
ɋɬɜɨɪ ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɟɤɟ ɓɭɝɨɪ, ɜ 

ȼɭɤɬɵɥɶɫɤɨɦ ɪɚɣɨɧɟ Ɋɟɫɩɭɛɥɢɤɢ Ʉɨɦɢ, ɜ 60 ɤɢɥɨɦɟɬɪɚɯ ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ 
ɩɨɫɟɥɤɚ ɍɫɬɶ-ɓɭɝɟɪ. 

Ɋɟɤɚ ɛɟɪɟɬ ɧɚɱɚɥɨ ɜ ɨɞɧɨɦ ɢɡ ɫɚɦɵɯ ɝɥɭɯɢɯ ɦɟɫɬ, ɜ ɪɚɣɨɧɟ «ɩɨɥɸɫɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɟɞɨɫɬɭɩɧɨɫɬɢ» ɋɟɜɟɪɧɨɝɨ ɍɪɚɥɚ. ɂɫɬɨɤ ɧɚɯɨɞɢɬɫɹ ɧɚ ɜɵɫɨɬɟ 
ɛɨɥɟɟ 450 ɦɟɬɪɨɜ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ 

Ʉɥɢɦɚɬ ɜ Ɋɟɫɩɭɛɥɢɤɢ Ʉɨɦɢ ɫɭɪɨɜɵɣ, ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ɂɢɦɚ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɯɨɥɨɞɧɚɹ, ɥɟɬɨ ɤɨɪɨɬɤɨɟ ɢ ɩɪɨɯɥɚɞɧɨɟ ɜ ɫɟɜɟɪɧɵɯ ɪɚɣɨɧɚɯ, 
ɧɚ ɸɝɟ ɬёɩɥɨɟ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ: −20 °C, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ: 
+15 °.  Ɉɫɚɞɤɢ: ɨɬ 700 ɦɦ ɜ ɝɨɞ. Ʌɟɬɨɦ ɰɢɤɥɨɧɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɫɧɢɠɚɟɬɫɹ, 
ɨɫɟɧɶɸ ɜɧɨɜɶ ɜɨɡɪɚɫɬɚɟɬ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ, 
ɩɨɧɢɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ. 

Ʉɥɢɦɚɬ: ɥɟɬɨ ɤɨɪɨɬɤɨɟ, ɚ ɜ ɫɟɜɟɪɧɵɯ ɪɚɣɨɧɚɯ ɯɨɥɨɞɧɨɟ; ɡɢɦɚ 
ɦɧɨɝɨɫɧɟɠɧɚɹ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ ɢ ɦɨɪɨɡɧɚɹ. ȼ ɬɟɱɟɧɢɟ ɝɨɞɚ ɜɵɩɚɞɚɟɬ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ, ɩɪɟɜɵɲɚɸɳɢɯ ɢɫɩɚɪɟɧɢɟ. 

Ɂɢɦɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɟɫɩɭɛɥɢɤɢ ɯɨɥɨɞɧɚɹ ɢ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɩɟɪɢɨɞɨɦ. 

ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ ɪɟɫɩɭɛɥɢɤɢ ɩɪɨɞɨɥɠɚɟɬɫɹ 230-
250 ɞɧɟɣ, ɧɚ ɸɝɟ 170-180 ɞɧɟɣ. ɉɨ ɦɟɪɟ ɩɪɨɞɜɢɠɟɧɢɹ ɤ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɭ 
ɜɨɡɪɚɫɬɚɟɬ ɧɟ ɬɨɥɶɤɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, ɧɨ ɢ ɟɝɨ 
ɫɭɪɨɜɨɫɬɶ. ȼ ɨɬɞɟɥɶɧɵɟ ɞɧɢ ɩɪɢ ɜɬɨɪɠɟɧɢɹɯ ɚɪɤɬɢɱɟɫɤɨɝɨ ɜɨɡɞɭɯɚ, 
ɬɟɦɩɟɪɚɬɭɪɚ ɦɨɠɟɬ ɩɨɧɢɡɢɬɶɫɹ ɞɨ -55 ɧɚ ɫɟɜɟɪɟ ɢ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ, ɚ ɧɚ ɸɝɟ 
ɪɟɫɩɭɛɥɢɤɢ ɞɨ - 45. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-97-ɋ) ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ ɪɚɜɧɚ 7 ɛɚɥɥɚɦ ɩɨ ɲɤɚɥɟ MCK-64. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɜɨɡɞɟɣɫɬɜɢɣ ɨɬ ɦɟɫɬɧɵɯ ɢ ɭɞɚɥɟɧɧɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ 
ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɭɱɚɫɬɤɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ 
ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɛɨɥɟɟ 7 ɛɚɥɥɨɜ. 

 
 
 
 

 
 



  

11 
 

2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ: ɋɟɜɟɪɨ-Ɂɚɩɚɞ; 
Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ: 23390 Ɇȼɬ; 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ:6000 ɱ; 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 2900 Ɇȼɬ; 
Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɨ ɡɢɦɟ:2430 Ɇȼɬ; ɩɨ 

ɥɟɬɭ: 2125 Ɇȼɬ; 
Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 1,5%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 

7%; 
ɋɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤɢ: ɫɨɦɤɧɭɬɵɣ ɤɚɫɤɚɞ; 
Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ: 

0,73; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 8,7; 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: ∆ℎ = ͳ,ͷ ˏ; 
ɇɉɍ ɝɢɞɪɨɭɡɥɚ: Z = 389 ɦ; 
ȾɇɈ ɝɢɞɪɨɭɡɥɚ: Z = 305 ɦ; 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɯ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Q, ɦ3/ɫ I II  III  IV V VI  VII VIII IX X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 20 22 21 70 480 530 70 70 70 35 30 22 

ɉɨɬɪɟɛɥɟɧɢɟ 1 1 1 1 1 1 1 1 1 6 1 1 
Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 
ɂɫɩɚɪɟɧɢɟ 0 0 0 0 4 4 4 4 4 4 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ -1 0 0 3 7 4 0 0 0 -1 -3 -6 
 

Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. ɓɭɝɨɪ ɫ 1936 ɝ.ɝ. ɩɨ 
1969ɝ.ɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɢ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ (ɦ3/ɫ) ɪɟɤɢ 
ɓɭɝɨɪ 

ɝɨɞɚ I II  III  IV  V VI  VII  VIII  IX  X XI  XII  
1969 25 29 26 66 612 684 109 107 84 34 43 26 
1970 28 28 26 99 510 762 92 65 99 50 37 30 
1971 41 33 29 125 747 975 127 130 109 58 41 37 
1972 18 30 21 104 433 710 79 61 98 44 32 23 
1973 29 30 28 70 562 699 94 85 86 48 39 23 
1974 24 20 18 86 518 468 56 92 70 44 34 16 
1975 23 26 21 67 729 500 72 86 88 51 38 26 
1976 17 25 29 64 632 535 61 75 58 37 34 20 
1977 30 27 48 135 664 790 137 145 111 63 54 48 
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Ɉɤɨɧɱɚɧɢɟɬɚɛɥɢɰɵ 2.2 
ɝɨɞɚ I II  III  IV V VI  VII VIII IX X XI  XII 
1978 19 30 23 66 619 590 107 88 90 38 26 31 
1979 22 25 33 93 707 893 118 82 128 53 46 33 
1980 19 23 23 90 632 408 52 56 72 41 33 17 
1981 35 29 35 77 698 584 91 125 126 56 50 32 
1982 35 24 25 104 849 854 85 87 80 50 32 36 
1983 31 32 37 77 540 702 95 123 119 57 33 24 
1984 25 28 24 63 658 652 76 71 103 46 25 24 
1985 27 26 28 79 751 454 68 103 76 34 28 28 
1986 29 19 17 77 665 686 99 93 96 33 26 18 
1987 21 18 17 55 458 609 86 61 56 33 21 17 
1988 17 14 18 60 498 484 71 69 75 35 24 13 
1989 35 44 43 86 675 816 137 111 148 69 53 40 
1990 26 19 25 94 528 525 87 88 89 40 38 30 
1991 33 36 36 104 632 595 105 105 85 60 46 30 
1992 40 42 28 109 723 876 89 82 103 67 55 31 
1993 27 23 20 100 630 488 117 90 100 55 41 33 
1994 43 30 41 147 651 983 137 105 115 75 39 42 
1995 26 20 33 114 792 461 79 67 90 45 25 19 
1996 18 22 24 66 519 545 77 53 76 45 21 25 
1997 36 29 23 129 590 634 98 96 95 37 32 24 
1998 26 20 21 55 521 494 82 89 60 40 36 28 
1999 34 25 21 98 512 505 111 109 96 42 34 32 
2000 18 28 21 74 481 647 61 73 77 39 37 29 
2001 23 34 22 96 805 639 108 96 81 44 27 32 
2002 27 19 22 105 554 732 89 85 72 45 42 18 
2003 26 34 39 105 761 986 90 144 107 56 35 41 
2004 15 23 15 83 433 535 79 82 73 31 27 14 
2005 19 20 27 69 740 437 108 82 82 46 29 26 
2006 40 31 37 144 681 846 127 109 128 68 49 35 
2007 23 22 30 86 613 479 81 57 97 45 33 26 
2008 18 20 25 75 608 393 61 59 64 41 31 21 
2009 23 20 16 57 541 594 49 73 82 40 33 19 
2010 34 25 27 89 636 795 130 120 85 49 39 24 
2011 31 49 44 104 793 814 97 111 165 58 42 40 

 
ȼ ɤɚɱɟɫɬɜɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɞɥɹ ɥɟɬɚ ɢ ɡɢɦɵ ɩɪɢɧɹɬɵ 

ɪɟɚɥɶɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ» ɡɚ 25 ɢɸɥɹ ɢ 25 
ɞɟɤɚɛɪɹ2015 ɝ. ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɡɹɬɵɟ ɫ ɨɮɢɰɢɚɥɶɧɨɝɨ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ ȿɗɋ. ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
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Ɍɚɛɥɢɰɚ 2.3 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ 

Ɂɚ ɥɟɬɨ Ɂɚ ɡɢɦɭ 

25-07-2015 00:00 9181 25-12-2015 00:00 12602 
25-07-2015 01:00 8856 25-12-2015 01:00 12070 
25-07-2015 02:00 8317 25-12-2015 02:00 11989 
25-07-2015 03:00 7962 25-12-2015 03:00 11956 
25-07-2015 04:00 7871 25-12-2015 04:00 11942 
25-07-2015 05:00 7872 25-12-2015 05:00 11936 
25-07-2015 06:00 7864 25-12-2015 06:00 12095 
25-07-2015 07:00 8014 25-12-2015 07:00 12818 
25-07-2015 08:00 8299 25-12-2015 08:00 13022 
25-07-2015 09:00 8510 25-12-2015 09:00 13230 
25-07-2015 10:00 8687 25-12-2015 10:00 13473 
25-07-2015 11:00 8714 25-12-2015 11:00 13477 
25-07-2015 12:00 8692 25-12-2015 12:00 13466 
25-07-2015 13:00 8694 25-12-2015 13:00 13448 
25-07-2015 14:00 8666 25-12-2015 14:00 13525 
25-07-2015 15:00 8660 25-12-2015 15:00 13530 
25-07-2015 16:00 8641 25-12-2015 16:00 13563 
25-07-2015 17:00 8651 25-12-2015 17:00 13531 
25-07-2015 18:00 8670 25-12-2015 18:00 13558 
25-07-2015 19:00 8596 25-12-2015 19:00 13510 
25-07-2015 20:00 8624 25-12-2015 20:00 13448 
25-07-2015 21:00 8723 25-12-2015 21:00 13149 
25-07-2015 22:00 8648 25-12-2015 22:00 13070 
25-07-2015 23:00 8692 25-12-2015 23:00 12927 
26-07-2015 00:00 8507 26-12-2015 00:00 12172 

 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɨɬ ɭɪɨɜɧɟɣ ɜɨɞɵ ɪ. 
ɓɭɝɨɪ ɜ ɫɬɜɨɪɟ ɫɨɨɪɭɠɟɧɢɹ ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɨɛɴɟɦɨɜ ɍɫɬɶ-ɀɭɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.5. Ʉɪɢɜɚɹ ɨɛɴɟɦɨɜ ɍɫɬɶ-ɀɭɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.4 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

n ܼʜʐ, ˏ ܳʜʐ, ˏଷ/˔ n ܼʜʐ, ˏ ܳʜʐ, ˏଷ/˔ 

1 305 0,0 8 312 423,3 
2 306 30,0 9 313 670,9 
3 307 65,0 10 314 991,6 
4 308 105,0 11 315 1412,5 
5 309 152,0 12 316 1963,0 

6 310 216,0 13 317 2323,0 

7 311 303,0 
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Ɍɚɛɥɢɰɚ 2.5 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɩɥɨɳɚɞɟɣ ɡɚɬɨɩɥɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ܼʑʐ, ˏ ܸ, ˍˏଷ 

305 0,0 
313 3,7 
321 5,9 
329 8,1 
337 10,3 
345 12,7 
353 15,4 
361 18,3 
369 21,5 
377 25,1 
385 29,2 
393 33,8 
401 38,9 

 

 
Ɋɢɫɭɧɨɤ 2.1 –Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɨɬ ɭɪɨɜɧɟɣ ɜɨɞɵ ɪ. ɓɭɝɨɪ ɜ 

ɫɬɜɨɪɟ ɫɨɨɪɭɠɟɧɢɹ ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ 2.2 – Ʉɪɢɜɚɹ ɨɛɴɟɦɨɜ ɍɫɬɶ-ɀɭɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ. ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 

ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 

Ɋɚɫɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ 
ߚ  = ௏ʞʝʚʔЗʜЫʘௐ̅ ,                                                                                                            (2.1) 

 
ɝɞɟ ʞܸʝʚʔЗʜЫʘ – ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ܹ̅ - ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ 
ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ. 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɡɚɞɚɞɢɦ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ (ɍɆɈ) ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɇɚ 
ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɍɆɈ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɍȼȻ ɧɚ ͵ͷ%, 
ɬ.ɟ. 

ܪ  = ʜʞʢߘ − ʓʜʝߘ = ͵ͺͻ,Ͳ − ͵Ͳͷ,Ͳ = ͺͶ,Ͳ ˏ                                            (2.2) 
 ∆H = ͵Ͳ% ∙ H = Ͳ,͵Ͳ ∙ ͺͶ,Ͳ = ʹͷ,ʹ ˏ                                                               (2.3) 
 ∇ʢʛʝ = ∇ʜʞʢ − ∆H = ͵ͺͻ,Ͳ − ʹͷ,ʹ = ͵͸͵,ͺ ˏ                                     (2.4) 

 
ɬɨɝɞɚ ɩɨɥɟɡɧɵɣ ɨɛɴёɦ  
 ʞܸʝʚʔЗʜЫʘ = ʜܸʞʢ − ʢܸʛʝ = ͵ͳ,Ͷʹ − ͳͻ,Ͷͳ = ͳʹ,Ͳͳ ˍˏଷ                       (2.5) 
 

ɝɞɟ ʜܸʞʢ ɢ ʢܸʛʝ– ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɍȼȻ, 
ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɫ ɧɚɦɟɱɟɧɧɵɦɢ ɨɬɦɟɬɤɚɦɢ ɇɉɍ ɢ 

ɍɆɈ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɪɚɡɞɟɥɢɦ ɝɨɞ 
ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). 
ɋɱɢɬɚɟɦ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ 
ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ, ɬɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ 
ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ (ɬɚɛɥ.2.6). Ⱦɥɹ ɜɫɟɯ ɥɟɬ ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ 
ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ. 

Ʉ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɚ, ɜɵɞɟɥɟɧɧɵɟ ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ. 
Ʉ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɚ. 
Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ 

ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɢ ɩɨ ɮɨɪɦɭɥɟ (2.6) ɜɵɱɢɫɥɹɟɦ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 2.6.  

Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܲ = ݉݊ + ͳ ∙ ͳͲͲ%,                                                                                                   ሺʹ.͸ሻ 

 
ɝɞɟ ݉ - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ;  ݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ݊ = ͷͳ. 
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Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

m ɝɨɞ ɫɪ. Qɫɪ. ɝ. ɝɨɞ.ɩɚɜ. Qɫɪ.ɩɚɜ 
ɝɨɞ 

ɦɟɠ. Qɫɪ.ɦɟɠ. Ɋ,% 

1 1971 204 2003 874 1977 80 2,27 
2 2003 202 1971 861 1994 77 4,55 
3 1994 201 1982 852 2006 77 6,82 
4 2011 196 1994 817 1989 77 9,09 
5 2006 191 2011 804 2011 74 11,36 
6 1982 188 1979 800 1971 73 13,64 
7 1989 188 1992 800 2003 68 15,91 
8 1977 188 2006 764 1981 66 18,18 
9 1992 187 1989 746 1992 65 20,45 
10 1979 186 1977 727 1991 64 22,73 
11 2010 171 2001 722 1979 63 25,00 
12 2001 167 2010 716 1983 63 27,27 
13 1981 162 1986 676 2010 62 29,55 
14 1983 156 1984 655 1993 61 31,82 
15 1991 156 1969 648 1999 60 34,09 
16 1986 155 2002 643 1997 60 36,36 
17 1969 154 1981 641 2001 56 38,64 
18 1970 152 1970 636 1982 56 40,91 
19 1997 152 1973 631 1970 55 43,18 
20 2002 151 1995 627 1969 55 45,45 
21 1984 150 1983 621 1990 54 47,73 
22 1973 149 1975 615 1973 53 50,00 
23 1995 148 1991 614 2002 52 52,27 
24 1975 144 1997 612 1978 52 54,55 
25 1978 144 1978 605 1995 52 56,82 
26 1993 144 1985 603 1972 51 59,09 
27 1985 142 2005 589 2005 51 61,36 
28 2005 140 1976 584 1986 51 63,64 
29 1972 138 1972 572 2007 50 65,91 
30 1999 135 2009 568 1975 50 68,18 
31 2007 133 2000 564 1985 50 70,45 
32 1990 132 1993 559 1984 49 72,73 
33 1976 132 2007 546 1974 46 75,00 
34 2000 132 1987 534 1998 46 77,27 
35 2009 129 1996 532 2000 46 79,55 
36 1996 124 1990 527 2004 44 81,82 
37 1998 123 1980 520 1996 43 84,09 
38 1980 122 1999 509 1980 43 86,36 
39 1987 121 1998 508 1976 42 88,64 
40 1974 121 2008 501 2008 42 90,91 
41 2008 118 1974 493 2009 41 93,18 
42 2004 118 1988 491 1988 40 95,45 
43 1988 115 2004 484 1987 39 97,73 
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ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 
ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢͻͲ% ɢ ͷͲ%ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɪɢ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɤɪɢɜɨɣ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɵɣ ɝɨɞ ɢ ɝɢɞɪɨɝɪɚɮ. ɉɪɨɜɟɪɢɦ 
ɜɵɩɨɥɧɟɧɢɟ ɤɪɢɬɟɪɢɹ ɨɞɢɧɚɤɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ 
ɩɨ ɬɪɟɦ ɤɪɢɜɵɦ, ɬ.ɟ. ɧɚ ɬɪɟɯ ɤɪɢɜɵɯ ɞɨɥɠɟɧ ɮɢɝɭɪɢɪɨɜɚɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɝɨɞ. ȼ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ ɤ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɜɟɞɟɧɢɹ 
(ɤɨɪɪɟɤɬɢɪɨɜɤɢ). 
 

 
Ɋɢɫɭɧɨɤ 2.4 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
2.2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (ࡼ = 𝟓𝟎%) 

 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ͷͲ% ɩɨ ɬɚɛɥɢɰɟ2.6 (ɝɞɟ 

ɪɚɧɠɢɪɨɜɚɧɵ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɪɚɫɯɨɞɵ ɢ ɭɤɚɡɚɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɚɠɞɨɦɭ 
ɪɚɫɯɨɞɭ ɝɨɞ) ɪɚɫɱёɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɧɟ ɫɨɜɩɚɞɚɟɬ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ  
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɨɝɨ ɝɨɞɨɜ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɢ ɩɨ ɬɚɛɥɢɰɟ 2.1 ɨɩɪɟɞɟɥɹɟɦ ɝɨɞ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ͷͲ%:ͳͻͺͶˆ. ሺͶ͹,͹͵%ሻɢ ͳͻ͹͵ˆ. ሺͷͲ,ͲͲ%ሻ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ 
ɞɥɹ ɩɨɥɨɜɨɞɶɹ ɢ ɦɟɠɟɧɢ: ͳͻͺͶ ˆ. ሺʟ = Ͷ͹,͹͵ %ሻ 

ˎˑ˒ܭ  = ொ˒ˑˎభవఴయொ˒ˑˎభవఴర = ଺ଶଵ଺ହହ = Ͳ,ͻͶͺ ,                                                                              (2.7) 
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ˉˈˏܭ = ܳˏˈˉଵଽଽ଴ܳˏˈˉଵଽ଼ସ = ͷͶͶͻ = ͳ,ͳͲͷ.                                                                          ሺʹ.ͺሻ 

 ͳͻ͹͵ˆ. ሺʟ = ͷͲ,ͲͲ %ሻ 
ˎˑ˒ܭ  = ܳ˒ˑˎଵଽ଻ହܳ˒ˑˎଵଽ଻ଷ = ͸ͳͷ͸͵ͳ = Ͳ,ͻ͹ͷ,                                                                         ሺʹ.ͻሻ 

ˉˈˏ ܭ  = ܳˏˈˉଵଽ଻ଷܳˏˈˉଵଽ଻ଷ = ͷ͵ͷ͵ = ͳ,ͲͲ.                                                                         ሺʹ.ͳͲሻ 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1973ɝ. 
 
2.2.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ࡼ = 𝟗𝟎%) 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ͻͲ% ɩɨ ɬɚɛɥɢɰɟ2.6 ɪɚɫɱёɬɧɵɣ 

ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɧɟ ɫɨɜɩɚɞɚɟɬ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɦɟɠɟɧɧɨɝɨ ɝɨɞɨɜ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɢ ɩɨ 
ɬɚɛɥɢɰɟ 2.1 ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ͻͲ%:ͳͻͺ͹ˆ. ሺͺͺ,͸Ͷ%ሻɢ ͳͻ͹Ͷˆ. ሺͻͲ,ͻͳ%ሻ. ȼɵɱɢɫɥɹɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɩɨɥɨɜɨɞɶɹ ɢ ɦɟɠɟɧɢ.  

 ͳͻͺ͹ ˆ. ሺʟ = ͺͺ,͸Ͷ %ሻ 
ˎˑ˒ܭ  = ܳ˒ˑˎଵଽଽ଼ܳ˒ˑˎଵଽ଼଻ = ͷͲͺͷ͵Ͷ = Ͳ,ͻͲʹ,                                                                       ሺʹ.ͳͳሻ 

ˉˈˏܭ  = ܳˏˈˉଵଽ଻଺ܳˏˈˉଵଽ଼଻ = Ͷʹ͵ͻ = ͳ,Ͳͻͳ.                                                                        ሺʹ.ͳʹሻ 

 ͳͻ͹Ͷ ˆ. ሺʟ = ͻͲ,ͻͳ %ሻ 
ˎˑ˒ܭ  = ܳ˒ˑˎଶ଴଴଼ܳ˒ˑˎଵଽ଻ସ = ͷͲͳͶͻ͵ = ͳ,Ͳͳͷ,                                                                      ሺʹ.ͳ͵ሻ 

ˉˈˏܭ  = ܳˏˈˉଶ଴଴଼ܳˏˈˉଵଽ଻ସ = ͶʹͶ͸ = Ͳ,ͻͲʹ.                                                                        ሺʹ.ͳͶሻ 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ ͳͻͺ͹ˆ. ɫ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ͺͺ,͸Ͷ % , ɬ.ɤ. ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɞɚɧɧɨɝɨ 
ɝɨɞɚ ɛɥɢɠɟ ɤ 1. 
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ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɭɦɧɨɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɤɨɷɮɮɢɰɢɟɧɬɵ.  

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ2.7–2.8. 
 

Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ 
Ɋ,% ɝɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 
90% 1987 21 18 17 55 458 609 86 61 56 33 21 17 
50% 1973 29 30 28 70 562 699 94 85 86 48 39 23 

 
Ɍɚɛɥɢɰɚ 2.8– Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (P=90%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ 

Ɇɟɫɹɰɵ V VI  VII VIII IX X XI  XII I II  III  IV 
Qi

90%, ɦ3/ɫ 458 609 86 61 56 33 21 17 21 18 17 55 
Qi

ɩɪ90%, ɦ3/ɫ 436 579 94 67 61 36 23 19 23 20 19 60 
 
Ɍɚɛɥɢɰɚ 2.9– Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (P=50%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 

Ɇɟɫɹɰɵ V VI  VII VIII IX X XI  XII I II  III  IV 

Q 50% 562 699 94 85 86 48 39 23 29 30 28 70 
Q 50% ɩɪɢ 548 681 94 85 86 48 39 23 29 30 28 70 

 
Ƚɢɞɪɨɝɪɚɮɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤɢ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ 

ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 
 
2.3 Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

 
Ɍɪɟɛɭɟɬɫɹ ɩɨ ɢɦɟɸɳɢɦɫɹ ɞɚɧɧɵɦ: ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ, ɝɨɞɨɜɨɣ 

ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɢ ɱɢɫɥɨ ɱɚɫɨɜ 

0

100

200

300

400

500

600

700

800

I II III IV V VI VII VIII IX X XI XII

Q
, ɦ

3/
ɫ 

t, ɦɟɫɹɰ

ɝɨɞ 50% ɨɛɟɫɩɟɱɟɧɨɫɬɢ 1973 ɝ. ɝɨɞ 90% ɨɛɟɫɩɟɱɟɧɨɫɬɢ 1987 ɝ.



  

21 
 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ, ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɫɭɬɨɱɧɵɣ ɢ ɝɨɞɨɜɨɣ) ɢ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɢɫɩɨɥɶɡɭɹ ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ, ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ [3], 
ɩɨɫɬɪɨɢɦ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɥɟɬɧɟɝɨ (ɬɚɛɥɢɰɚ 2.10, ɪɢɫɭɧɨɤ 2.6) ɢ 
ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ (ɬɚɛɥɢɰɚ 2.11, ɪɢɫɭɧɨɤ 2.7). 
 
Ɍɚɛɥɢɰɚ 2.10 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ. 

ɑɚɫɵ ɥɟɬɨ Ɋ ɝɟɧ, Ɇȼɬ Ɋɪɚɧɠ, Ɇȼɬ ∆Ɋ, Ɇȼɬ ∆ɗ, Ɇȼɬ·ɱ Ɋ, Ɇȼɬ ɗ, Ɇȼɬ·ɱ 
25.07.2015 0:00 9181 9181 325,0 1 325 325 
25.07.2015 1:00 8856 8856 133,0 2 266 591 
25.07.2015 2:00 8317 8723 9,0 3 27 618 
25.07.2015 3:00 7962 8714 20,0 4 80 698 
25.07.2015 4:00 7871 8694 2,0 5 10 708 
25.07.2015 5:00 7872 8692 0,0 6 0 708 
25.07.2015 6:00 7864 8692 5,0 7 35 743 
25.07.2015 7:00 8014 8687 17,0 8 136 879 
25.07.2015 8:00 8299 8670 4,0 9 36 915 
25.07.2015 9:00 8510 8666 6,0 10 60 975 
25.07.2015 10:00 8687 8660 9,0 11 99 1074 
25.07.2015 11:00 8714 8651 3,0 12 36 1110 
25.07.2015 12:00 8692 8648 7,0 13 91 1201 
25.07.2015 13:00 8694 8641 17,0 14 238 1439 
25.07.2015 14:00 8666 8624 28,0 15 420 1859 
25.07.2015 15:00 8660 8596 86,0 16 1376 3235 
25.07.2015 16:00 8641 8510 193,0 17 3281 6516 
25.07.2015 17:00 8651 8317 18,0 18 324 6840 
25.07.2015 18:00 8670 8299 285,0 19 5415 12255 
25.07.2015 19:00 8596 8014 52,0 20 1040 13295 
25.07.2015 20:00 8624 7962 90,0 21 1890 15185 
25.07.2015 21:00 8723 7872 1,0 22 22 15207 
25.07.2015 22:00 8648 7871 7,0 23 161 15368 
25.07.2015 23:00 8692 7864 7864,0 24 188736 204104 
 
Ɍɚɛɥɢɰɚ 2.11 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ. 

ɑɚɫɵ ɡɢɦɚ Ɋ ɝɟɧ, Ɇȼɬ Ɋɪɚɧɠ, Ɇȼɬ ∆Ɋ, Ɇȼɬ ∆ɗ, Ɇȼɬ·ɱ Ɋ, Ɇȼɬ ɗ, Ɇȼɬ·ɱ 
25.12.2015 0:00 12602 13563 5 1 5 5 
25.12.2015 1:00 12070 13558 27 2 54 59 
25.12.2015 2:00 11989 13531 1 3 3 62 
25.12.2015 3:00 11956 13530 5 4 20 82 
25.12.2015 4:00 11942 13525 15 5 75 157 
25.12.2015 5:00 11936 13510 33 6 198 355 
25.12.2015 6:00 12095 13477 4 7 28 383 
25.12.2015 7:00 12818 13473 7 8 56 439 
25.12.2015 8:00 13022 13466 18 9 162 601 
25.12.2015 9:00 13230 13448 0 10 0 601 
25.12.2015 10:00 13473 13448 218 11 2398 2999 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.11 

ɑɚɫɵ ɡɢɦɚ Ɋ ɝɟɧ, Ɇȼɬ Ɋɪɚɧɠ, Ɇȼɬ ∆Ɋ, Ɇȼɬ ∆ɗ, Ɇȼɬ·ɱ Ɋ, Ɇȼɬ ɗ, Ɇȼɬ·ɱ 
25.12.2015 11:00 13477 13230 81 12 972 3971 
25.12.2015 12:00 13466 13149 79 13 1027 4998 
25.12.2015 13:00 13448 13070 48 14 672 5670 
25.12.2015 14:00 13525 13022 95 15 1425 7095 
25.12.2015 15:00 13530 12927 109 16 1744 8839 
25.12.2015 16:00 13563 12818 216 17 3672 12511 
25.12.2015 17:00 13531 12602 507 18 9126 21637 
25.12.2015 18:00 13558 12095 25 19 475 22112 
25.12.2015 19:00 13510 12070 81 20 1620 23732 
25.12.2015 20:00 13448 11989 33 21 693 24425 
25.12.2015 21:00 13149 11956 14 22 308 24733 
25.12.2015 22:00 13070 11942 6 23 138 24871 
25.12.2015 23:00 12927 11936 11936 24 286464 311335 
25.12.2015 0:00 12602 13563 5 1 5 5 

 

 
Ɋɢɫɭɧɨɤ 2.6 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɩɨ ɥɟɬɧɟɦɭ ɩɟɪɢɨɞɭ 

 



  

23 
 

 
Ɋɢɫɭɧɨɤ 2.7 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɩɨ ɡɢɦɧɟɦɭ ɩɟɪɢɨɞ 

 
2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ 

ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

ɂɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɵɯ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɨ ɡɢɦɟ ɢ ɥɟɬɭ, ɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɫɬɪɨɢɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɵɣ 
ɬɪɟɭɝɨɥɶɧɢɤ, ɤɚɬɟɬɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɜ 
ɩɟɪɟɫɱёɬɟ ɧɚ ɷɧɟɪɝɢɸ ɢ ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ. ɉɨɥɭɱɟɧɧɵɣ 
ɬɪɟɭɝɨɥɶɧɢɤ ɫɬɪɨɢɬɫɹ ɜ ɦɚɫɲɬɚɛɟ ɂɄɇ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ). 
 

2.4.1 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɇɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɧɟɪɚɡɜɢɜɚɸɳɭɸɫɹ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɫɨ ɫɬɚɬɢɱɟɫɤɢɦ 

ɦɚɤɫɢɦɭɦɨɦ ɧɚɝɪɭɡɤɢ, ɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 ௧ܲ௠௔௫ = ܽ + ܾ ∙ cos ቀ|͵Ͳ°ݐ − ͳͷ°| ∙ 𝜋ଵ଼଴˚ቁ,                                                          (2.14) 

 
ɝɞɟt – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ;  

a, b, – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ 
 ˃ = ܲ́௠௔௫ + ܲˎ௠௔௫ʹ = ͳʹͻ͹ʹ + ͺͷͲͶʹ = ͳͳ͵͹ʹ ʛʑ˕,                                   ሺʹ.ͳͷሻ 

 ܾ = ௉́𝑚𝑎𝑥−௉ˎ𝑚𝑎𝑥ଶ = ଵଶଽ଻ଶ−଼ହ଴ସଶ = ʹͳͻͳ ʛʑ.                                                 (2.16) 

 
Ɍɨɝɞɚ ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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௧ܲ௠௔௫ = ͳͳ͵͹ʹ + ʹͳͻͳ ∙ cos ቀ|͵Ͳ°ݐ − ͳͷ°| ∙ 𝜋ଵ଼଴˚ቁ.                                  (2.17) 

 
ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 ̝ܲ̅ ˓ = ߛ ∙ ௧ܲ௠௔௫ = ௉ˎ𝑚𝑎𝑥௉́𝑚𝑎𝑥 ∙ ௧ܲ௠௔௫ = ଼ହ଴ସଵଶଽ଻ଶ ∙ ௧ܲ௠௔௫ = Ͳ,͸ͷͷ͸ ∙ ௧ܲ௠௔௫ .               (2.18) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɧɚɝɪɭɡɤɢ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ2.12 ɢ ɧɚ ɪɢɫɭɧɤɟ 2.8. 
 

Ɍɚɛɥɢɰɚ 2.12 – Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɦɟɫɹɰ ܲ௠௔௫ ̝ܲ̅ ˓ 

1 13488 12896 
2 12921 12318 
3 11939 11317 
4 10805 10160 
5 9823 9159 
6 9256 8580 
7 9256 8580 
8 9823 9159 
9 10805 10160 
10 11939 11317 
11 12921 12318 
12 13488 12896 

 

 
Ɋɢɫɭɧɨɤ 2.8 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɧɚɝɪɭɡɤɢ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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2.4.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ 

 
ɇɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬɤɥɚɞɵɜɚɸɬɫɹ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ.  
ɉɪɢɧɢɦɚɟɦ ɦɨɳɧɨɫɬɢ ɜ ɞɟɤɚɛɪɟ ɢ ɹɧɜɚɪɟɪɚɜɧɵɦɢ, ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 

ɦɨɳɧɨɫɬɢ ɩɨ ɡɢɦɟ, ɚ ɢɸɧɶ, ɢɸɥɶ – ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɥɟɬɭ. Ɍɚɤ ɤɚɤ 
ɧɚɦ ɧɟ ɢɡɜɟɫɬɧɵ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɡɚ 
ɜɟɫɶ ɝɨɞ, ɬɨ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɚɧɚɥɨɝɢɱɧɵɣ, ɱɬɨ ɢ ɜ ɩɭɧɤɬɟ 2.4.1. 

 ܽ = ʒܲЭʠ ˊˆ˃˓ + ʒܲЭʠ ˎ˔˓ʹ = ʹͶ͵Ͳ + ʹͳʹͷʹ = ʹʹ͹͹,ͷ,                                              ሺʹ.ͳͻሻ 

 ܾ = ʒܲЭʠ ˊˆ˃˓ − ʒܲЭʠ ˎ˔˓ʹ = ʹͶ͵Ͳ − ʹͳʹͷʹ = ͳͷʹ,ͷ.                                                 ሺʹ.ʹͲሻ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.13. 

 
Ɍɚɛɥɢɰɚ 2.13 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 

Ɇɟɫɹɰ PȽɗɋ
ɝɚɪ, Ɇȼɬ 

1 2425 
2 2385 
3 2317 
4 2238 
5 2170 
6 2130 
7 2130 
8 2170 
9 2238 
10 2317 
11 2385 
12 2425 

 
ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ 2.13, ɩɨɫɬɪɨɢɦ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɧɚɝɪɭɡɤɢ ɧɚ Ƚɗɋ ɢ 
Ɍɗɋ ɪɢɫɭɧɨɤ 2.9. 
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Ɋɢɫɭɧɨɤ 2.9 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɧɚɝɪɭɡɤɢ ɧɚ Ƚɗɋ ɢ Ɍɗɋ 
 

2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ (ɞɚɥɟɟ - ȼɗɊ) ɹɜɥɹɟɬɫɹ 

ɩɨ ɢɡɜɟɫɬɧɵɦ ɪɚɫɱёɬɧɵɦ ɝɢɞɪɨɝɪɚɮɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɬɪɟɛɨɜɚɧɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɢɬɶ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ 
ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬ.ɟ. ɭɪɨɜɧɹ 
ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ (ɞɚɥɟɟ - ɍɆɈ)), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ɍɚɤ ɠɟ ɧɚ 
ɨɫɧɨɜɟ ȼɗɊ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɵɬɟɫɧɹɸɳɟɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ȼɗɊ ɧɟɨɛɯɨɞɢɦɨ ɭɫɥɨɜɢɬɶɫɹ ɩɟɪɢɨɞɨɦ ɡɢɦɵ ɢ ɥɟɬɚ. 
ɉɨ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɬɟɦɩɟɪɚɬɭɪɚɦ ɛɵɥɨ ɩɪɢɧɹɬɨ, ɱɬɨ ɡɢɦɚ – ɨɤɬɹɛɪɶ, ɧɨɹɛɪɶ, 
ɞɟɤɚɛɪɶ, ɹɧɜɚɪɶ ɢ ɮɟɜɪɚɥɶ (ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɟɧɶɲɟ Ͳ℃), 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɥɟɬɨ ɨɫɬɚɜɲɚɹɫɹ ɱɚɫɬɶ ɝɨɞɚ. 

 
2.5.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1997ɝ.) ɜɵɱɢɫɥɹɟɦ 
ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ௧ܰ˄ ˞˕ = ݇𝑁 ∙ ܳ௧ଽ଴% ∙  ௧ʒЭʠ,                                                                                     ሺʹ.ʹͳሻܪ
 

ɝɞɟ݇𝑁 = ͺ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܳ௧ଽ଴% – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; ܪ௧ʒЭʠ – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ. 
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ɇɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
௧ʒЭʠܪ  = ∇ʜʞʢ − ∇ʜʐ − ∆ℎ,                                                                               (2.22) 

 
ɝɞɟ∇ʜʞʢ = ͵ͺͻ ሺˏሻ – ɨɬɦɟɬɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɢɡ ɭɫɥɨɜɢɹ); ∇ʜʐ – ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ܳ௧ଽ଴%; ∆ℎ = ͳ,ͷ ሺˏሻ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ (ɢɡ ɭɫɥɨɜɢɹ). 

Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ 
ɮɨɪɦɭɥɟ:  

 ௧ܰʑʤʙ = ݇𝑁 ∙ ܳ௧ʑʤʙ ∙  ௧ʒЭʠ,                                                                                     ሺʹ.ʹ͵ሻܪ
 

ɝɞɟ݇𝑁 = ͺ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܳ௧ʑʤʙ – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ; ܪ௧ʒЭʠ – ɤɚɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.14. 
 

Ɍɚɛɥɢɰɚ 2.14 - Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Q90%ɛɵɬ 23 20 19 60 436 579 94 67 61 36 23 19 
Qɩɨɬɪɟɛ 1 1 1 1 1 1 1 1 1 6 1 1 

Qɮɢɥɶɬɪɚɰɢɢ 1 1 1 1 1 1 1 1 1 1 1 1 
Qɢɫɩɪɚɟɧɢɹ 0 0 0 0 4 4 4 4 4 4 0 0 

Qɥɶɞɨɨɛɪɚɡɨɜɚɧɢɹ -1 0 0 3 7 4 0 0 0 -1 -3 -6 
Qɩɨɥɟɡɧɵɣ 21 19 18 62 442 582 93 66 60 34 19 12 

Zɜɛ 389 389 389 389 389 389 389 389 389 389 389 389 
Zɧɛ 306 306 306 308 312 313 308 307 307 306 306 306 
ɇ 82 82 82 80 75 75 80 80 81 81 82 82 

Nɝɷɫ ɛɵɬ Ɇȼɬ 15 13 12 43 290 379 64 46 42 24 13 8 
Qɜɯɤ 60 60 60 60 60 60 60 60 60 60 60 60 
Zɜɛ 389 389 389 389 389 389 389 389 389 389 389 389 
Zɧɛ 307 307 307 307 307 307 307 307 307 307 307 307 
H 80 80 80 80 81 81 81 81 81 81 80 80 

Nɝɷɫɜɯɤ Ɇȼɬ 42 42 42 42 42 42 42 42 42 42 42 42 
Nɝɷɫ ɛɵɬ-Nɝɷɫɜɯɤ -27 -29 -29 1 248 337 22 4 0 -18 -28 -34 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.14 ɞɨɫɬɪɚɢɜɚɟɬɫɹ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɦɨɳɧɨɫɬɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.10. 
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Ɋɢɫɭɧɨɤ 2.10 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɫ ɭɱɚɫɬɢɟɦ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 

Ɇɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ – ɨɤɬɹɛɪɶ. 
ȼ ɬɚɛɥɢɰɟ 2.14 ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɪɚɡɧɨɫɬɶ ɦɨɳɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɩɨ 

ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɪɚɛɨɬɟ ɩɨ ȼɏɄ. ɇɚɣɞɹ ɫɭɦɦɭ ɩɨɥɭɱɟɧɧɵɯ 
ɡɧɚɱɟɧɢɣ ɦɨɠɟɦ ɫɭɞɢɬɶ ɨ ɬɨɦ ɫɤɨɥɶɤɨ «ɥɢɲɧɟɣ» ɜɨɞɵ ɦɵ ɢɦɟɟɦ.∑ሺܰ˄˞˕ −ܰʑʤʙሻ = ͶͶͺ ሺʛʑ˕ሻ. 

Ⱦɚɥɟɟ ɪɚɫɩɪɟɞɟɥɹɟɦ ɩɨɥɭɱɢɜɲɭɸɫɹ ɦɨɳɧɨɫɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ 
ɞɟɤɚɛɪɟ ɢ ɹɧɜɚɪɟ, ɦɨɳɧɨɫɬɶ ɛɵɥɚ ɧɚɢɛɨɥɶɲɟɣ, ɚ ɜ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɛɵɥɚ ɧɟ 
ɦɟɧɶɲɟ ɦɨɳɧɨɫɬɢ ȼɏɄ.  

Ɋɟɡɭɥɶɬɚɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.11. 

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

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

Pɫ
ɪ,

 Ɇ
ȼɬ

t, ɦɟɫɹɰ

Ɍɗɋ

Ƚɗɋ ɩɪ ɛɵɬ

Ƚɗɋ ɩɪ ȼɏɄ

Ƚɗɋ ɫɭɳ



  

29 
 

 
Ɋɢɫɭɧɨɤ 2.11 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵɫ ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 

2.5.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ: 
- ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
- ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
- ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ; 
- ɤɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
- ɤɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ; 
Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ∇ʜʞʢ = ͵ͺͻ,Ͳሺˏሻ, ɩɨɥɧɵɣ ɨɛɴɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɜɟɧ ܸ˒ = ͵ͳ,Ͷ ሺˍˏଷሻ. 

ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɟɫɬɶ ɩɨɥɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɡɚ ɜɵɱɟɬɨɦ 
ɩɨɬɟɪɶ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 ܳ௧˒ ˑˎ.˄˞˕. = ܳ௧˄ ˞˕ − ܳ௧˒ − ܳ௧̠ − ܳ௧̀ − ܳ௧ˎ ,                                                         ሺʹ.ʹͶሻ 
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ɝɞɟ ܳ௧˄ ˞˕ – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ; ܳ௧˒ , ܳ௧̠ , ܳ௧̀ , ܳ௧ˎ  – ɩɨɬɟɪɢ ɧɚ ɩɨɬɪɟɛɥɟɧɢɟ, ɮɢɥɶɬɪɚɰɢɸ, ɢɫɩɚɪɟɧɢɟ, 
ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ௧ʒЭʠ = ܳ௧˒ ˑˎ.˄˞˕. − ܳ௧˅ ˇ˘,                                                                                      ሺʹ.ʹͷሻ 
 

ɝɞɟܳ௧˒ ˑˎ.˄˞˕. – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܳ௧˅ ˇ˘ – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
ȼɟɥɢɱɢɧɨɣ ܳ௧˅ ˇ˘ ɜɚɪɶɢɪɭɟɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɭɠɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢɱёɦ 

ɟɫɥɢ ɜɨɞɚ ɛɟɪёɬɫɹ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ – ܳ௧˅ ˇ˘ ɢɦɟɟɬ ɡɧɚɤ «ɦɢɧɭɫ». 
Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ ɢ ɩɨɬɟɪɶ 

ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ: 
 ܳ௧ʜʐ = ܳ௧ʒЭʠ + ܳ௧̠ ,                                                                                                 ሺʹ.ʹ͸ሻ 
 

ɝɞɟ ܳ௧ʒЭʠ –ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 
 

Ɋɚɫɯɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɪɚɫɯɨɞɚ, ɡɚɞɚɧɧɨɝɨ ȼɏɄ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɮɨɪɦɭɥɨɣ: 
 ∆ ௧ܸ = ܳ௧˅ ˇ˘ ∙  ሺʹ.ʹ͹ሻ                                                                                                         ,ݐ
 

ɝɞɟ ܳ௧˅ ˇ˘ – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ. 
Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɧɚ ɤɨɧɟɰ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɢɡɜɟɫɬɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ. 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɟɟ ɞɨɩɭɳɟɧɢɟ – ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɟɧ 

ɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɨɬɦɟɬɤɚ ɇȻ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɧɚ ɢ ɬɚɤ ɠɟ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ ɩɪɢ 
ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ. Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɤɪɢɜɵɦ ɫɜɹɡɢ ɜ ɇȻ (ɪɢɫɭɧɨɤ 2.1), ɢɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɇȻ. 

 
ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
௧ܪ  = ܼ௧ʑʐ.˔˓ − ܼ௧ʜʐ − ∆ℎ,                                                                                      ሺʹ.ʹͺሻ 
 

ɝɞɟܼ௧ʑʐ.˔˓ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ; ܼ௧ʜʐ – ɨɬɦɟɬɤɚ ɇȻ; 
Ɇɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ௧ܰ = ݇𝑁 ∙ ܳ௧ʒЭʠ ∙  ௧,                                                                                               ሺʹ.ʹͻሻܪ
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ɝɞɟ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ; 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.15. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ (ɬɚɛɥɢɰɚ 2.15) ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ 

ɢɡɦɟɧɟɧɢɹ ɨɬɦɟɬɤɢ ȼȻ ɜɨ ɜɪɟɦɟɧɢ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ (ɪɢɫɭɧɨɤ 2.12). 
Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɸɬɫɹ: 
- ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ – ˆܰ˃˓ = ͳͷʹሺʛʑ˕ሻ; 
- ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ –ʢʛʝ = ͵ͺͶ,͸ ሺˏሻ. 

 
  
 



 

Ɍɚɛɥɢɰɚ 2.15 – ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɦɟɫɹɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɶɟɦ, ɤɦ3 ɍɪɨɜɟɧɶ, ɦ 

HȽɗɋ, ɦ Nɝɚɪ N, Ɇȼɬ ɗ, Ɇȼɬ∙ɱ 
Qɛɵɬ. 

ɉɨɬɟɪɢ 
Qɩɨɥ Qɜɯɤ QȽɗɋ Qɜɨɞɯ QɇȻ ∆V Vɜɨɞɯ. ɧɚɱ Vɜɨɞɯ. ɤɨɧ 

ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ZɇȻ 

Qɮ Qɩ Qɢ Qɥ ZȼȻ ɧɚɱ ZȼȻ ɤɨɧ ZȼȻ ɫɪ 

X 36 1 1 4 -1 29 60 59,0 30 60 1,0 31,4 30,4 389,0 387,3 388,2 306,9 79,8 ȼɏɄ 41 29493,1 
XI  23 1 1 0 -3 18 60 59,0 41 60 0,1 30,4 30,3 387,3 387,2 387,3 307,5 78,3 ȼɏɄ 40 29902,1 
XII 19 1 1 0 -6 11 60 236,0 225 237 0,6 30,3 29,7 387,2 386,1 386,6 311,2 73,9 266 152 112872,5 
I 23 1 1 0 -1 20 60 239,9 220 241 0,6 29,7 29,2 386,1 385,0 385,6 311,3 72,8 266 152 102084,7 
II  20 1 1 0 0 18 60 58,6 41 60 0,1 29,2 29,1 385,0 384,8 384,9 307,4 76,0 ȼɏɄ 39 28843,3 
III  19 1 1 0 0 17 60 58,5 42 60 0,1 29,1 28,9 384,8 384,6 384,7 307,4 75,8 ȼɏɄ 39 27796,3 
IV 60 1 1 0 3 61 60 59,0 -2 60 0,0 28,9 29,0 384,632 384,6 384,6 307,5 75,7 ȼɏɄ 39 28902,5 
V 436 1 1 4 7 437 60 58,7 -378 60 -1,0 29,0 29,9 384,642 386,5 385,6 306,9 77,2 ȼɏɄ 39 28372,3 
VI  579 1 1 4 4 577 60 59,3 -518 60 -1,3 29,9 31,3 386,5 388,9 387,7 306,9 79,3 ȼɏɄ 41 30439,7 
VII 94 1 1 4 0 88 60 58,8 -29 60 -0,1 31,3 31,3 388,9 389,0 388,9 306,9 80,5 ȼɏɄ 41 30666,2 
VIII 67 1 1 4 0 61 60 58,5 -2 60 0,0 31,3 31,4 389,0 389,0 389,0 306,9 80,6 ȼɏɄ 41 29567,6 
IX 61 1 1 4 0 55 60 59,1 4 60 0,0 31,4 31,3 389,0 389,0 389,0 306,9 80,6 ȼɏɄ 41 30830,3 

                    

Σ 509770,6 

 



  

 
Ɋɢɫɭɧɨɤ 2.12 – ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 90% 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
 
2.5.3 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɜ ɫɪɟɞɧɢɯ ɩɨ ɜɨɞɧɨɫɬɢ ɭɫɥɨɜɢɹɯ 

ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɧɟɪɝɢɢ Ƚɗɋ. Ʉɪɢɬɟɪɢɟɦ 
ɨɰɟɧɤɢ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɝɨɞɭ ɫɪɟɞɧɟɣ ɜɨɞɧɨɫɬɢ ɞɥɹ ɧɚɱɚɥɶɧɵɯ ɫɬɚɞɢɣ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ 
ɭɫɥɨɜɢɢ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ, ɧɟ ɦɟɧɶɲɢɯ ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɛɨɬɟ 
Ƚɗɋ ɜ ɪɚɫɱɟɬɧɵɯ ɦɚɥɨɜɨɞɧɵɯ ɭɫɥɨɜɢɹɯ. 

Ɋɚɫɫɦɨɬɪɢɦ ɞɜɚ ɪɟɠɢɦɚ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
I ɪɟɠɢɦ: ɩɨ ɭɪɨɜɧɹɦ ɫɪɚɛɨɬɤɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɩɪɢ ɬɚɤɨɦ ɪɟɠɢɦɟ 

ɦɨɳɧɨɫɬɢ Ƚɗɋ ɜ ɷɬɢ ɦɟɫɹɰɵ ɛɭɞɭɬ ɛɨɥɶɲɟ, ɱɟɦ ɜ ɦɚɥɨɜɨɞɧɵɯ ɭɫɥɨɜɢɹɯ). 
II  ɪɟɠɢɦ: ɩɨ ɦɨɳɧɨɫɬɹɦ ɜ ɩɟɪɢɨɞ ɫɪɚɛɨɬɤɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
ɉɪɢ ɜɬɨɪɨɦ ɪɟɠɢɦɟ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɛɭɞɟɬ ɜɵɲɟ, ɱɟɦ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɧɟɨɛɯɨɞɢɦɨ ɜ ɩɨɫɥɟɞɧɢɣ ɦɟɫɹɰ ɩɟɪɢɨɞɚ ɫɪɚɛɨɬɤɢ ɭɜɟɥɢɱɢɬɶ 
ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, ɞɥɹ ɜɵɯɨɞɚ ɧɚ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɍɆɈ. 

Ɋɟɠɢɦɵɫɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ2.16 ɢ 2.17. 
ɉɨ ɤɚɠɞɨɦɭ ɪɟɠɢɦɭ ɪɚɫɫɱɢɬɚɟɦ ɜɵɪɚɛɨɬɤɭ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ ɫɪɚɛɨɬɤɢ ɢ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Iɪɟɠɢɦ - ɩɨ ɨɬɦɟɬɤɚɦ: 
 
ɗˆˑˇ = Ͳ,͸ͷͲ ɦɥɪɞɤȼɬ ∙ ɱ.                                                                                   
 
IIɪɟɠɢɦ – ɩɨ ɦɨɳɧɨɫɬɹɦ: 
 
ɗɝɨɞ = Ͳ,͸ͷͶ ˏˎ˓ˇˍʑ˕ ∙ ˚.                                                                                     
 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ ɭɫɥɨɜɢɹɯ. Ƚɪɚɮɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
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ɇɉɍ ɍɆɈ ɋɪɚɛɨɬɤɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ
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ɪɢɫɭɧɤɚɯ 2.13 ɢ 2.14. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɢɥɢ, ɱɬɨ ɜɬɨɪɨɣ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɚɟɬ ɛɨɥɶɲɭɸ ɜɵɪɚɛɨɬɤɭ ɷɧɟɪɝɢɢ. 
ɂɡ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨɥɭɱɚɟɦ ɨɱɟɧɶ ɜɚɠɧɭɸ ɜɟɥɢɱɢɧɭ, 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ: 
 
ɗ˔˓.ˏːˆ. = Ͳ,͸ͷͶ ɦɥɪɞɤȼɬ ∙ ɱ.                                                                                 
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Ɍɚɛɥɢɰɚ 2.16 – ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɨ ɨɬɦɟɬɤɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

ɦɟɫɹɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɶɟɦ, ɤɦ3 ɍɪɨɜɟɧɶ, ɦ 

HȽɗɋ, ɦ Nɝɚɪ N, Ɇȼɬ ɗ, Ɇȼɬ∙ɱ 
Qɛɵɬ. 

ɉɨɬɟɪɢ 
Qɩɨɥ Qɜɯɤ QȽɗɋ Qɜɨɞɯ QɇȻ ∆V Vɜɨɞɯ. ɧɚɱ Vɜɨɞɯ. ɤɨɧ 

ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ZɇȻ 

Qɮ Qɩ Qɢ Qɥ ZȼȻ ɧɚɱ ZȼȻ ɤɨɧ ZȼȻ ɫɪ 

X 48 1 1 4 -1 41 60 59,0 18 60 1,0 31,4 30,4 389,000 387,3 388,2 306,9 79,8 ȼɏɄ 41 29493,1 
XI  39 1 1 0 -3 34 60 75,0 41 76 0,1 30,4 30,3 387,350 387,2 387,3 308,0 77,8 ȼɏɄ 51 37756,3 
XII 23 1 1 0 -6 15 60 240,0 225 241 0,6 30,3 29,7 387,159 386,1 386,6 311,3 73,8 266 154 114711,1 
I 29 1 1 0 -1 26 60 244,0 218 245 0,6 29,7 29,2 386,098 385,0 385,6 311,3 72,7 266 154 103763,9 
II  30 1 1 0 0 28 60 70,0 42 71 0,1 29,2 29,1 385,048 384,8 384,9 307,8 75,6 ȼɏɄ 46 34264,9 
III  28 1 1 0 0 26 60 69,0 43 70 0,1 29,1 28,9 384,843 384,6 384,7 307,8 75,4 ȼɏɄ 45 32610,0 
IV 70 1 1 0 3 71 60 59,0 -12 60 0,0 28,9 29,0 384,632 384,7 384,7 307,5 75,7 ȼɏɄ 39 28911,9 
V 548 1 1 4 7 549 60 168,7 -380 170 -1,0 29,0 30,0 384,691 386,5 385,6 309,3 74,8 ȼɏɄ 110 79079,1 
VI  681 1 1 4 4 679 60 199,3 -480 200 -1,2 30,0 31,2 386,521 388,7 387,6 309,8 76,3 ȼɏɄ 132 98466,9 
VII 94 1 1 4 0 88 60 59,0 -29 60 -0,1 31,2 31,3 388,734 388,9 388,8 306,9 80,4 ȼɏɄ 41 30714,6 
VIII 85 1 1 4 0 79 60 59,0 -20 60 -0,1 31,3 31,3 388,864 389,0 388,9 306,9 80,5 ȼɏɄ 41 29764,4 
IX 86 1 1 4 0 80 60 59,0 -21 60 -0,1 31,3 31,4 388,954 389,0 389,0 306,9 80,6 ȼɏɄ 41 30791,5 

                    

Σ 650327,7 
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Ɍɚɛɥɢɰɚ 2.17 – ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɨ ɦɨɳɧɨɫɬɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

ɦɟɫɹɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɶɟɦ, ɤɦ3 ɍɪɨɜɟɧɶ, ɦ 

HȽɗɋ, ɦ Nɝɚɪ N, Ɇȼɬ ɗ, Ɇȼɬ∙ɱ 
Qɛɵɬ. 

ɉɨɬɟɪɢ 
Qɩɨɥ Qɜɯɤ QȽɗɋ Qɜɨɞɯ QɇȻ ∆V Vɜɨɞɯ. ɧɚɱ Vɜɨɞɯ. ɤɨɧ 

ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ZɇȻ 

Qɮ Qɩ Qɢ Qɥ ZȼȻ ɧɚɱ ZȼȻ ɤɨɧ ZȼȻ ɫɪ 

X 48 1 1 4 -1 41 60 59,0 18 60 1,0 31,4 30,4 389,000 387,3 388,2 306,9 79,8 ȼɏɄ 41 29493,1 

XI  39 1 1 0 -3 34 60 59,0 25 60 0,1 30,4 30,4 387,350 387,2 387,3 307,5 78,3 ȼɏɄ 40 29916,3 

XII 23 1 1 0 -6 15 60 237,0 222 238 0,6 30,4 29,8 387,233 386,2 386,7 311,3 74,0 152 152 113458,8 
I 29 1 1 0 -1 26 60 239,0 213 240 0,6 29,8 29,2 386,189 385,2 385,7 311,3 72,9 152 152 101864,6 
II  30 1 1 0 0 28 60 84,0 56 85 0,1 29,2 29,1 385,164 384,9 385,0 308,3 75,3 ȼɏɄ 55 40927,2 
III  28 1 1 0 0 26 60 79,0 53 80 0,1 29,1 28,9 384,891 384,6 384,8 308,1 75,2 ȼɏɄ 52 37192,3 

IV 70 1 1 0 3 71 60 59,0 -12 60 0,0 28,9 29,0 384,632 384,7 384,7 307,5 75,7 ȼɏɄ 39 28911,9 

V 548 1 1 4 7 549 60 208,7 -340 210 -0,9 29,0 29,9 384,691 386,3 385,5 309,9 74,1 ȼɏɄ 135 96871,6 

VI  681 1 1 4 4 679 60 169,3 -510 170 -1,3 29,9 31,2 386,331 388,7 387,5 309,3 76,7 ȼɏɄ 113 84045,1 

VII 94 1 1 4 0 88 60 59,0 -29 60 -0,1 31,2 31,3 388,689 388,8 388,8 306,9 80,4 ȼɏɄ 41 30697,4 

VIII 85 1 1 4 0 79 60 59,0 -20 60 -0,1 31,3 31,3 388,819 388,9 388,9 306,9 80,5 ȼɏɄ 41 29747,8 

IX 86 1 1 4 0 80 60 59,0 -21 60 -0,1 31,3 31,4 388,909 389,0 389,0 306,9 80,6 ȼɏɄ 41 30774,5 

                    
Σ 653900,4 
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Ɋɢɫɭɧɨɤ 2.13 – ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 50% 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɦɨɳɧɨɫɬɹɦ 90% ɝɨɞɚ 
 

 
Ɋɢɫɭɧɨɤ 2.14 – ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 50% 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɨɬɦɟɬɤɚɦ 90% ɝɨɞɚ 
 
ɇɚ ɪɢɫɭɧɤɟ 2.15 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɜɫɟɯ ɫɪɚɛɨɬɨɤ ɢ ɧɚɩɨɥɧɟɧɢɣ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
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ɇɉɍ ɍɆɈ ɋɪɚɛɨɬɤɚ №1 ɜ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɨɬɦɟɬɤɚɦ 90%

384.0

385.0

386.0

387.0

388.0

389.0

390.0

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

Z
ɜɛ

, ɦ

ɇɉɍ ɍɆɈ ɋɪɚɛɨɬɤɚ №2 ɜ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɦɨɳɧɨɫɬɹɦ 90%
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Ɋɢɫɭɧɨɤ 2.15 – Ɋɟɡɭɥɶɬɚɬɵ ɜɫɟɯ ɫɪɚɛɨɬɨɤ ɢ ɧɚɩɨɥɧɟɧɢɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.6 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
2.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

 
ɂɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɫɬɚɧɰɢɢ, ɢɫɩɨɥɶɡɭɹ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ ɫɭɬɨɱɧɨɝɨ ɡɢɦɧɟɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɜɵɬɟɫɧɹɸɳɭɸ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

ȼɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟɦ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ ɧɚ ɂɄɇ ɡɢɦɵ, ɤɚɬɟɬɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ: 
ɤɚɬɟɬ ɩɚɪɚɥɥɟɥɶɧɵɣ ɨɫɢ ɷɧɟɪɝɢɢ – ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɷɧɟɪɝɢɸ, ɤɚɬɟɬ ɩɚɪɚɥɥɟɥɶɧɵɣ ɨɫɢ ɦɨɳɧɨɫɬɟɣ – ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ 
ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɞɚɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ ɢɡɜɟɫɬɧɚ ɜɟɥɢɱɢɧɚ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɤɚɬɟɬɚ (ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɜ ɩɟɪɟɫɱёɬɟ ɧɚ ɷɧɟɪɝɢɸ), ɜɟɥɢɱɢɧɭ ɜɬɨɪɨɝɨ ɤɚɬɟɬɚ ɬɪɟɛɭɟɬɫɹ 
ɨɩɪɟɞɟɥɢɬɶ. Ɍɨ ɠɟ ɜɵɩɨɥɧɹɟɦ ɢ ɧɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɫɭɬɨɱɧɨɝɨ ɥɟɬɧɟɝɨ 
ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ). 

ɂɡ ɪɢɫɭɧɤɚ ɉɪɢɥɨɠɟɧɢɹ Ⱥ ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ: 
 

ɜܰɵɬ.ɪɚɛ. = ͳ͸Ͳ ሺɆȼɬሻ.                                                                 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ – ɷɬɨ ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 

ɫ ɭɱёɬɨɦ ɪɟɡɟɪɜɨɜ. Ɍɚɤ ɤɚɤ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ,ɬɨ ɪɚɫɩɨɥɚɝɚɟɦ ɧɚ ɧɟɣ ɬɨɥɶɤɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɜɧɵɣ ͳ,ͷ ሺ%ሻ ɨɬ ɜɵɬɟɫɧɹɸɳɟɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ.  
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ɋɪɚɛɨɬɤɚ №1 ɜ 
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50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɩɨ ɨɬɦɟɬɤɚɦ 90%
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ɭܰɫɬ
ɩɪ.Ƚɗɋ = ɜܰɵɬ.ɪɚɛ.ɩɪ.Ƚɗɋ + ɪܰɟɡ

ɧɚɝɪ = ɜܰɵɬ.ɪɚɛ.ɩɪ.Ƚɗɋ + Ͳ,Ͳͳͷ ∙ ɜܰɵɬ.ɪɚɛ.ɩɪ.Ƚɗɋ                         (2.30) 

 

ɝɞɟ ɜܰɵɬ.ɪɚɛ.ɩɪ.Ƚɗɋ  – ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɭɬɨɱɧɨɣ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɩɨ ɡɢɦɟ; 

ɪܰɟɡ
ɧɚɝɪ– ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ, ɪɚɜɧɵɣ ͳ,ͷ ሺ%ሻ ɨɬ ɜܰɵɬ.ɪɚɛ.. 

 

ɭܰɫɬ
ɩɪ.Ƚɗɋ = ͳ͸Ͳ + Ͳ,Ͳͳͷ ∙ ͳ͸Ͳ = ͳ͸ʹ,ͶሺɆȼɬሻ. 

 
2.6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɢ ɪɟɡɟɪɜɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ 

Ƚɗɋ ɢ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɵ 

ɪɟɡɟɪɜɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɢɯ 
ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ ͳ,ͷ ሺ%ሻ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ, ɚɜɚɪɢɣɧɵɣ - ͹ ሺ%ሻ (ɢɡ ɭɫɥɨɜɢɹ). 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɝɪɭɡɨɱɧɵɣ ɢ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 

(ɬɚɛɥɢɰɚ 2.18) ɢ ɢɯ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ ɩɨ ɮɨɪɦɭɥɚɦ: 
 

ɧܰɚɝɪɪɟɡ
ɫɭɳ.Ƚɗɋ = Ͳ,Ͳͳͷ ∙ ɪܰɚɛ

ɫɭɳ.Ƚɗɋ,                                                                              ሺʹ.͵ͳሻ 

 

ɚܰɜɪ.ɪɟɡ.ɫɭɳ.Ƚɗɋ = Ͳ,Ͳ͹ ∙ ɪܰɚɛ
ɫɭɳ.Ƚɗɋ,                                                                                 ሺʹ.͵ʹሻ 

 
Ɋɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɭɫɥɨɜɢɹ ɩɨɥɧɨɝɨ ɩɨɤɪɵɬɢɹ 

ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ: 
 

ɪܰɚɛ
Ɍɗɋ = ܰmax − ɪܰɚɛ

ɫɭɳ.Ƚɗɋ − ɪܰɚɛ
ɩɪ.Ƚɗɋ,                                                               ሺʹ.͵͹ሻ 

 
ɝɞɟܰmax – ɦɟɫɹɱɧɵɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ; 

ɪܰɚɛ
ɫɭɳ.Ƚɗɋ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

ɪܰɚɛ
ɫɭɳ.Ƚɗɋ = ɭܰɫɬ

ɫɭɳ.Ƚɗɋ − ɚܰɜɪɪɟɡ
ɫɭɳ.Ƚɗɋ− ɧܰɚɝɪɪɟɡ

ɫɭɳ.Ƚɗɋ,                                                   ሺʹ.͵ͺሻ 

 

ɝɞɟ     ɪܰɚɛ
ɩɪ.Ƚɗɋ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

Ⱦɚɧɧɵɟ ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɪɚɫɱёɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.18. 
 
2.6.3 Ʉɚɩɢɬɚɥɶɧɵɟ ɪɟɦɨɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 

ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
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ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 15 ɞɧɹɦ, ɚ ɱɚɫɬɨɬɚ ɩɪɨɜɟɞɟɧɢɹ – 
ɪɚɡ ɜ 4 ɝɨɞɚ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ɪɟɦܨ 

ɫɭɳ.Ƚɗɋ = ͳ ∙ ɭܰɫɬ
ɫɭɳ.ȽɗɋͶ ∙ ͳʹ ,                                                                                 ሺʹ.͵ͻሻ 

ɪɟɦܨ 
ɫɭɳ.Ƚɗɋ = ͳ ∙ ʹͻͲͲͶ ∙ ͳʹ = ͵͸͵ ∙ (Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ ).                                               
 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ɪɟɦܨ 

ɩɪ.Ƚɗɋ = ͳ ∙ ɭܰɫɬ
ɩɪ.ȽɗɋͶ ∙ ͳʹ ,                                                                                     ሺʹ.ͶͲሻ 

ɪɟɦܨ 
ɩɪ.Ƚɗɋ = ͳ ∙ ͳ͸ʹ,ͶͶ ∙ ͳʹ = ʹͲ (Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ ).                                                     
 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɤɢ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɜ ɪɟɦɨɧɬ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 

ɪɟɦܨ 
Ɍɗɋ = ɭܰɫɬ

ɌɗɋͶ ∙ ͳʹ ∙ ɦɟɫ + ɭܰɫɬ
ɌɗɋͶ ,                                                                         ሺʹ.Ͷͳሻ 

ɪɟɦܨ 
Ɍɗɋ = ͳʹͲͲ͵Ͷ ∙ ͳʹ + ͳʹͲͲ͵Ͷ = ͹ͷͲͳ (Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ ).                                                  
 
ɋɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚ Ɍɗɋ ɜ ɫɭɦɦɟ ɡɚ ɝɨɞ ɫɨɫɬɚɜɥɹɟɬ ͹ͷͲͳ(Ɇȼɬ ∙

ɦɟɫ ɝɨɞ⁄ ൯. ɉɨɫɤɨɥɶɤɭ ɫɜɨɛɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɛɨɥɶɲɟ, ɱɟɦ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɨɜ ɭɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɪɟɦɨɧɬɧɨɣ ɦɨɳɧɨɫɬɢ ɧɟ 
ɬɪɟɛɭɟɬɫɹ. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢɜɟɞɟɧ ɜ 
ɬɚɛɥɢɰɟ 2.18. 
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Ɍɚɛɥɢɰɚ 2.18 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɦɟɫɹɰ 
ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ, Ɇȼɬ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ, Ɇȼɬ Ɍɗɋ, Ɇȼɬ 
P Pɚɜɪ Pɧɚɝɪ Nɪɚɛ Nɚɜɪ Nɧɚɝɪ Nɪɟɦ Nɪɚɛ Nɚɜɪ Nɧɚɝɪ Nɪɟɦ Nɪɚɛ Nɚɜɪ Nɧɚɝɪ Nɪɟɦ 

1 13488 944 202 2425 170 36   152 - 2   10912 873 218   
2 12921 904 194 2385 167 36   39 - 1   10497 840 210   
3 11939 836 179 2317 162 35   39 - 1   9583 767 192   
4 10805 756 162 2238 157 34 181 39 - 1 20 8528 682 171   
5 9823 688 147 2170 152 33   39 - 1   7614 609 152 1140 
6 9256 648 139 2130 149 32   41 - 1   7085 567 142 1830 
7 9256 648 139 2130 149 32   41 - 1   7084 567 142 1830 
8 9823 688 147 2170 152 33   41 - 1   7612 609 152 1140 
9 10805 756 162 2238 157 34 181 41 - 1   8525 682 171   
10 11939 836 179 2317 162 35   41 - 1   9581 766 192   
11 12921 904 194 2385 167 36   40 - 1   10496 840 210   
12 13488 944 202 2425 170 36   152 - 2   10912 873 218   
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ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.18 ɩɨɫɬɪɨɢɦ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.16. 
 

 
Ɋɢɫɭɧɨɤ 2.16–Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 
2.7 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
2.7.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ 
ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ (ɬɚɛɥɢɰɚ 2.19): 

ȽЭɋሺܳȽЭɋሻܪ  = ∇ȼȻ − ɇȻሺܳɇȻሻݖ − ∆ℎ,                                                            ሺʹ.Ͷʹሻ 
 

ɝɞɟ∇ȼȻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɞɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ∇ȼȻ =∇ɇɉУ = ͵ͺͻ ሺɦሻ, ɞɥɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇ȼȻ = ∇УɆɈ = ͵ͺͶ,͸ሺɦሻ; ݖɇȻሺܳɇȻሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; ∆ℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
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Ɍɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ  Ƚɗɋ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ Nɚɜɪ Ɍɗɋ, Ɇȼɬ
Nɚɜɪ  Ƚɗɋ, Ɇȼɬ Nɧɚɝɪ  Ƚɗɋ, Ɇȼɬ Nɧɚɝɪ Ɍɗɋ, Ɇȼɬ Nɧɚɝɪ Ƚɗɋ, Ɇȼɬ
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Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚܳ௠𝑖௡ = ͸Ͳ ሺɦଷ/ɫሻ. 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 ܳȽЭɋ = ɭܰɫɬ݇𝑁 ∙ ȽЭɋܪ
,                                                                                                 ሺʹ.Ͷ͵ሻ 

 
ɝɞɟ ɭܰɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܪȽЭɋ – ɧɚɩɨɪ ɧɚ Ƚɗɋ (ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ). 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 ܳȽЭɋ = ܳȽЭɋ

௠௔௫ ∙ ɪܪȽЭɋܪ√
,                                                                                        ሺʹ.ͶͶሻ 

 
ɝɞɟܳȽЭɋ

௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; ܪȽЭɋ – ɧɚɩɨɪ Ƚɗɋ; ܪɪ – ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ. 

 
Ɍɚɛɥɢɰɚ 2.19 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɥɹ ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ 

ɭɫɥɨɜɢɣ 
ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 
Qɧɛ Zɧɛ ɥɟɬɨ Zɧɛ ɡɢɦɚ Hɇɉɍ ɇɍɆɈ ɇzɜɛ1 H, ɦ Q, ɦ3/ɫ H, ɦ Q, ɦ3/ɫ 
0,0 305,003 305,0 82,5 78,1 79,6 79,0 236,3 74,1 251,8 
30,0 305,995 306,0 81,5 77,1 78,6 78,0 239,3 73,0 250,0 
65,0 307,008 307,0 80,5 76,1 77,6 77,1 242,1 72,7 249,4 
105,0 308 308,0 79,5 75,1 76,6 76,0 245,6 71,0 246,5 
152,0 308,971 309,0 78,5 74,2 75,6 75,0 248,9 70,0 244,8 
216,0 310,014 310,0 77,5 73,1 74,6 74,1 251,9 69,0 243,0 
303,0 311,038 311,0 76,5 72,1 73,6 73,0 255,7 68,0 241,3 
423,3 311,958 312,0 75,5 71,2 72,6 72,0 259,3 67,0 239,5 
670,9 313,017 313,0 74,5 70,1 71,6 71,0 262,9 66,0 237,7 
991,6 313,996 314,0 73,5 69,1 70,6 70,0 266,7 65,0 235,9 
1412,5 315,015 315,0 72,5 68,1 69,6 69,0 270,5 64,0 234,0 
1963,0 316,096 316,0 71,4 67,0 68,5 68,0 274,5 63,0 232,2 
2323,0 317,265 317,0 70,2 65,9 67,3 67,0 278,6 62,0 230,4 



  

44 
 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.19 ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɪɢɫɭɧɨɤ 2.17. 
 

 
Ɋɢɫɭɧɨɤ 2.17 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠௔௫ = ͺͲ,͸ ሺɦሻ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 

ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ; 

- ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳȽЭɋ
௠௔௫ = ʹͷͳ,ͷ ቀɦଷ

ɫ⁄ ቁ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 
ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢɫ  
ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ 

- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ܪɪ = ͹Ͷ,ͳ ሺɦሻ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ 

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠𝑖௡ = ͹ʹ,͹ ሺɦሻ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 
ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɜɨɡɦɨɠɧɵɯ ɬɢɩɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 
 
 Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɦɚɬɟɪɢɚɥɚɦ 

ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɪɚɫɱɟɬɧɨɝɨ; 
 2) ɨɬɧɨɲɟɧɢɟ ɇmin/Hmaxɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ. 
 3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 

ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
 ɉɨɞɯɨɞɹɳɢɟ ɬɭɪɛɢɧɵ: ɉɅȾ90-ȼ45ɨ, ɊɈ115-ȼɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1–ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅȾ90-ȼ45ɨ ɊɈ115-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ Hɩɪɟɞ 90 115 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,50 0,60 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

n'1o, ɦɢɧ-1 85 74,5 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ  Q'10, ɥ/ɫ 820 900 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,921 0,927 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q'1max, ɥ/ɫ 1000-1200 960-1080 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ɩɪɢ Q'1max 0,26-0,38 0,12-0,15 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 

ɤɨɥɟɫɚ 
D'1ɦ, ɦ 0,46 0,515 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 4 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ tɦ, ◦ɋ 12-18 2 

 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ 

 
ɇɚ Ƚɍɏ ɤɚɠɞɨɣ ɢɡ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɬɨɱɤɢ Ɋ1, 

ɞɥɹ ɉɅȾ90-ȼ45ɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɨɣɹɜɥɹɸɬɫɹ ɬɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɥɢɧɢɢ, ɩɪɨɜɟɞɟɧɧɨɣ ɱɟɪɟɡ ɨɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɢ ɥɢɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɜɨɪɨɬɚ 
ɥɨɩɚɫɬɟɣ, ɞɥɹɊɈ115-ȼ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɨɣ ɹɜɥɹɸɬɫɹ ɬɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ, ɩɪɨɜɟɞɟɧɧɨɣ ɱɟɪɟɡ ɨɩɬɢɦɚɥɶɧɵɣ ɄɉȾ, ɫ ɥɢɧɢɟɣ 5%-
ɧɨɝɨ ɡɚɩɚɫɚ ɦɨɳɧɨɫɬɢ.ȼ ɷɬɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɢ ɄɉȾ, 
ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.2. 
 
Ɍɚɛɥɢɰɚ 3.2 – ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɢ ɄɉȾ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ 

 ɉɅȾ90-ȼ45ɨ ɊɈ115-ȼ 
Q′ 

1ɪ, ɦ3/ɫ 1,265 1,08 
ɳ1Ɋ 0,906  0,886 
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Ⱦɥɹ ɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɵɛɨɪɚ ɜɚɪɢɚɧɬɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɪɚɫɱɟɬɵ 
ɜɵɩɨɥɧɢɦ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ, ɧɚɱɢɧɚɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɨɝɨ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ.  
 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

𝜂ʡ = ͳ − ሺͳ − 𝜂ʛሻ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ ଵఱܦˏଵܦ√ ∙ 𝑁˓భబܪˏܪ√ ∙ ఱˏݒːݒ√ ), (3.1) 

 
ɝɞɟ  ܦଵˏ; ,ଵܦ ;ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.1), ɦ; 𝜂ʛ– ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ –ˏܪ  ,ˏݒ  ;𝑁˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵܪ  ː– ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢݒ
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ  ݐˏ;  ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ – ߝ ;ːݐ
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (0,75= ߝ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 ܰ′

а = ͻ,ͺͳ ∙ ܳ′Iɪ ∙ ଵଶܦ ∙ ɪܪ
ଵ,ହ ∙ 𝜂Ɍ ∙ 𝜂ʒ̝˓, (3.2) 

 
ɝɞɟ ܳ′Iɪ– ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  ܦଵ,    .௉– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 𝜂ʡ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 𝜂ʒ̝˓− ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97)ܪ

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ (ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ 
ɫɬɨɪɨɧɭ): 

′˃ݖ  = ˖ܰ˔˕˒˓ʒЭʠܰ′˃ , (3.3) 

 
ɝɞɟ    ˆܰэ˔˖˔˕ = ͳ͸ʹ,Ͷ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
 

ɍɬɨɱɧɹɟɦ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 

௔ܰ = ˖ܰ˔˕ܼa . (3.4) 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.5): 
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݊˔ = ݊ூ˓′ ∙ ௉ܪ√ ∙ ଵܦ∆ , (3.5) 

 
ɝɞɟ     ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɹɬɨ ɛɥɢɠɚɣɲɟɟ 
ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɚ ɝɥɚɜɧɭɸ ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɧɚɧɟɫɟɧɵ ɥɢɧɢɢ 
ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ 
ɬɭɪɛɢɧɵ.  

ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ – 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ: 
 ݊′ூ௠௔௫ = ݊˔ ∙ ௠𝑖௡ܪ√ଵܦ ∙ ∆ ; (3.6) 

 ݊′ூɪ = ݊˔ ∙ ɪܪ√ଵܦ ∙ ∆ ; (3.7) 

 ݊′ூ௠𝑖௡ = ݊˔ ∙ ௠௔௫ܪ√ଵܦ ∙ ∆. (3.8) 

 
 Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊ʜ˓′  ɫ ɭɱɟɬɨɦ 

ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɭɪɚɜɧɟɧɢɹ: 

 ܳூ′ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ௉ଵ,ହܪ ∙ 𝜂ʒ̝˓. (3.9) 

  
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3, 3.4. 
 
Ɍɚɛɥɢɰɚ 3.3– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ90-ȼ45ɨɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ D1 

D1,ɦ 3 2,8 2,65 2,5 2,36 2,24 2,12 2 
ηɦ 0,906 0,906 0,906 0,906 0,906 0,906 0,906 0,906 
ηɬ 0,939 0,939 0,938 0,938 0,937 0,937 0,936 0,936 

N'a,Ɇȼɬ 66,08 57,53 51,51 45,82 40,82 36,75 32,91 29,27 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.3 

D1,ɦ 3 2,8 2,65 2,5 2,36 2,24 2,12 2 
Z'a,ɲɬ 2,46 2,82 3,15 3,54 3,98 4,42 4,94 5,55 
Za,ɲɬ 3 3 4 4 4 5 5 6 

Na,Ɇȼɬ 54,1 54,1 40,6 40,6 40,6 32,5 32,5 27,1 
∆ɪ 1,037 1,036 1,036 1,035 1,035 1,034 1,034 1,033 

n'c1,ɨɛ/ɦɢɧ 249,8 267,6 282,7 299,6 317,3 334,2 353,0 374,1 
nc1,ɨɛ/ɦɢɧ 250,0 300,0 300,0 300,0 333,0 375,0 375,0 375,0 

n1 Hmin,ɨɛ/ɦɢɧ 86,4 96,8 91,6 86,5 90,6 96,9 91,7 86,5 
n1 Hɪ,ɨɛ/ɦɢɧ 85,1 95,3 90,2 85,1 89,2 95,4 90,3 85,2 

n1Hmax,ɨɛ/ɦɢɧ 82,0 91,9 87,0 82,1 86,0 92,0 87,0 82,1 

 
Ɍɚɛɥɢɰɚ 3.4– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ D1 

D1,ɦ 3,55 3,35 3,15 3 2,8 2,65 2,5 2,36 
ηɦ 0,886 0,886 0,886 0,886 0,886 0,886 0,886 0,886 
ηɬ 0,930 0,930 0,929 0,929 0,928 0,928 0,927 0,927 

N'a,Ɇȼɬ 78,27 69,66 61,56 55,81 48,59 43,50 38,69 34,46 
Z'a,ɲɬ 2,07 2,33 2,64 2,91 3,34 3,73 4,20 4,71 
Za,ɲɬ 3 3 3 3 4 4 5 5 

Na,Ɇȼɬ 54,1 54,1 54,1 54,1 40,6 40,6 32,5 32,5 
∆ɪ 1,050 1,050 1,049 1,049 1,048 1,047 1,047 1,046 

n'c1,ɨɛ/ɦɢɧ 186,2 197,3 209,8 220,2 235,9 249,2 264,0 279,6 
nc1,ɨɛ/ɦɢɧ 187,5 200,0 214,3 230,8 250,0 300,0 300,0 300,0 

n1 Hmin,ɨɛ/ɦɢɧ 76,2 76,7 77,3 80,3 80,2 91,1 86,0 81,2 
n1 Hɪ,ɨɛ/ɦɢɧ 75,0 75,5 76,1 78,1 79,0 89,7 84,6 79,9 

n1 Hmax,ɨɛ/ɦɢɧ 72,3 72,8 73,4 73,3 76,1 86,5 81,6 77,1 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɬɭɪɛɢɧ ɫ ɪɚɡɧɵɦ ɞɢɚɦɟɬɪɨɦ D1  

(ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ) ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɧɚ Ƚɍɏ  ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ minpH H  ɝɢɞɪɨɬɭɪɛɢɧɚ ɪɚɛɨɬɚɥɚ ɫ 
ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ. Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ ɱɢɫɥɭ 
ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.ɍɬɨɱɧɟɧɧɚɹ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɞɨɥɠɧɚ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɨɛɥɚɫɬɢ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɞɢɚɩɚɡɨɧɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢ 
ɤɚɜɢɬɚɰɢɢ.  

ɂɡ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɞɥɹ ɉɅȾ90-ȼ45ɨ - ɜɵɛɢɪɚɟɦ ɬɭɪɛɢɧɭ ɫ 
ɞɢɚɦɟɬɪɨɦ D1=2,5 ɦ, Za=4 ɢ nɫ=300,0ɨɛ/ɦɢɧ ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ 
ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɜɵɲɟ ɬɪɟɛɨɜɚɧɢɹɦ, ɞɥɹ ɤɨɬɨɪɨɣ ɭɬɨɱɧɟɧɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɢɦɟɟɬ ɤɨɨɪɞɢɧɚɬɵ:  

Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ ɫɬɪɨɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɩɨɞɛɨɪɨɦ ɬɨɱɤɢ 
ɧɚ ɥɢɧɢɢ ݊′ூɪ. ȿё ɤɨɨɪɞɢɧɚɬɵ: 
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ܳூ′ ∙ 𝜂ʡ = ͶͲ,͸ͻ,ͺͳ ∙ ʹ,ͷଶ ∙ ͹ͷଵ,ହ ∙ Ͳ,ͻ͹ = ͳ,Ͳͷͳ.  ܳூ′ = ͳͳͳͷ ˎ/˔ , 𝜂ʡ = Ͳ,ͻͳͶ ˑ. ˈ. 
  𝜂ʡ = ͳ − ሺͳ − Ͳ,ͻͳͶሻ ∙ ቌͲ,ʹͷ + Ͳ,͹ͷ ∙ √ͳ,͵ʹ,ͷఱ ∙ √ Ͷ͹ͷభబ ∙ √ͳ,͵ͳ,ͳఱ ቍ = Ͳ,ͻͶ͵. 

 
Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ ɫɬɪɨɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɩɨɞɛɨɪɨɦ ɬɨɱɤɢ 

ɧɚ ɥɢɧɢɢ ݊′ூ௠௔௫ .ȿё ɤɨɨɪɞɢɧɚɬɵ: 
 ܳூ′ ∙ 𝜂ʡ = ͶͲ,͸ͻ,ͺͳ ∙ ʹ,ͷଶ ∙ ͺͲ,͹ଵ,ହ ∙ Ͳ,ͻ͹ = Ͳ,ͻͶʹ.  

 ܳூ′ = ͻͻ͹ ˎ/˔ , 𝜂ʡ = Ͳ,ͻͳ͹ ˑ. ˈ. 
  𝜂ʡ = ͳ − ሺͳ − Ͳ,ͻͳ͹ሻ ∙ ቌͲ,ʹͷ + Ͳ,͹ͷ ∙ √Ͳ,Ͷ͸ʹ,ͷఱ ∙ √ ͶͺͲ,͹భబ ∙ √ͳ,͵ͳ,ͳఱ ቍ = Ͳ,ͻͶͷ. 

 
Ɍɨɱɤɚ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɢɦɟɟɬ ɤɨɨɪɞɢɧɚɬɵ ܳூ′ = ͳͳͲͲ ˎ/˔, ݊′ூ௠𝑖௡ = ͺ͸,ͷ  ˑ˄/ˏˋː, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɤɪɵɬɢɸ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɚɨɪ1=39,0 ɦɦ (ɪɢɫɭɧɨɤ 3.1). 
Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɜɟɞɟɦ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ 

ɬɭɪɛɢɧɵ ɊɈ115-ȼ. ɂɡ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɞɥɹ ɊɈ 115-ȼɵɛɢɪɚɟɦ 
ɬɭɪɛɢɧɭ ɫ ɞɢɚɦɟɬɪɨɦ D1=3ɦ, Za=3 ɢ nɫ=93,8 ɨɛ/ɦɢɧ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ 
ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɜɵɲɟ ɬɪɟɛɨɜɚɧɢɹɦ, ɞɥɹ ɤɨɬɨɪɨɣ ɭɬɨɱɧɟɧɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɢɦɟɟɬ ɤɨɨɪɞɢɧɚɬɵ:  

 ܳூ′ ∙ 𝜂ʡ = ͷͳ,Ͷͻ,ͺͳ ∙ ͵ଶ ∙ ͹ͷଵ,ହ ∙ Ͳ,ͻ͹ = Ͳ,ͻ͹͵.  

 ܳூ′ = ͳͲ͵͹ ˎ/˔ , 𝜂ʡ = Ͳ,ͻͲͳ ˑ. ˈ. 
  𝜂ʡ = ͳ − ሺͳ − Ͳ,ͻͲͳሻ ∙ ቌͲ,ʹͷ + Ͳ,͹ͷ ∙ √Ͳ,ͷͳͷ͵ఱ ∙ √ Ͷ͹ͷభబ ∙ √ͳ,͵ͳ,ͳఱ ቍ = Ͳ,ͻ͵ͺ. 

 
Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ ɫɬɪɨɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɩɨɞɛɨɪɨɦ ɬɨɱɤɢ 

ɧɚ ɥɢɧɢɢ ݊′ூ௠𝑖௡ .ȿё ɤɨɨɪɞɢɧɚɬɵ: 
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 ܳூ′ ∙ 𝜂ʡ = ͷͶ,ͳͻ,ͺͳ ∙ ͵ଶ ∙ ͺͲ,͹ଵ,ହ ∙ Ͳ,ͻ͹ = Ͳ,ͺ͹ʹ.  

 ܳூ′ = ͻͳͺ ˎ/˔ , 𝜂ʡ = Ͳ,ͻʹͶ ˑ. ˈ. 
  𝜂ʡ = ͳ − ሺͳ − Ͳ,ͻʹͶሻ ∙ ቌͲ,ʹͷ + Ͳ,͹ͷ ∙ √Ͳ,ͷͳͷ͵ఱ ∙ √ ͶͺͲ,͹భబ ∙ √ͳ,͵ͳ,ͳఱ ቍ = Ͳ,ͻ͵ͺ. 

 
Ɍɨɱɤɚ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɢɦɟɟɬ ɤɨɨɪɞɢɧɚɬɵ ܳூ′ = ͳͲ͵Ͳ ˎ/˔, ݊′ூ௠𝑖௡ = ͺͲ,͵  ˑ˄/ˏˋː.  
 
3.3 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ 

ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 
 

Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ (Qmin= 60 ɦ3/ɫ) ɫ 
ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ 
ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ ɇmax ɢ ɇmin ɩɨ ɮɨɪɦɭɥɟ: 

 ܳ′ூ = ܳ௠𝑖௡ܦଵଶ ∙ ܪ√ ∙ ∆, (3.10) 

 
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ ɪɚɜɧɨ 1.Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɢɡɨɛɪɚɠɟɧɵ ɧɚ 
Ƚɍɏ (ɩɪɢɥɨɠɟɧɢɟ Ȼ.1 ɢ Ȼ.2).Ɋɚɫɱɟɬɵ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 3.5. 
 
Ɍɚɛɥɢɰɚ 3.5 – ɉɪɨɩɭɫɤ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 

 ɉɅȾ90-ȼ45ɨ ɊɈ115-ȼ 
Q1 ɩɪɢ ɇɦɚɯ, ɥ/ɫ 729 625 
Q1 ɩɪɢ ɇɦɢɧ, ɥ/ɫ 769 764 

Z 1 1 
 

3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 

Ɉɬɦɟɬɤɭ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɟё ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

.ˍ.˓ܼߘ  = ܼː.˄.ሺܳː.˄.ሻ +  ௦, (3.11)ܪ
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ɝɞɟ  ܼː.˄.ሺܳː.˄.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ  ܳː.˄.,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦. 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
ௌܪ  = ܤ − ʜʐሺܳʜʐሻͻͲͲݖ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼʤ.ʞʚ., (3.12) 

 
ɝɞɟ ܤ = ͳͲ,͵͵ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ;  ͳ,ͷ- ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; 𝜎– ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ     

 ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ;  ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅ-ɬɭɪɛɢɧ Zɯ.ɩɥ.=0. 

Ƚɥɭɛɢɧɭ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɚɟɦ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɯ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 

Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 
ɩɪɢ ɇmax; 

Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ɫ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ 
ɇp; 

Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɇminɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɦɨɳɧɨɫɬɶɸ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɭɪɛɢɧɵ. 

 
1) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ c ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɇmax: 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɜɵɛɪɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɉɅȾ90-ȼ45ɨɢ ɊɈ115-ȼ ɩɪɢɪɚɛɨɬɟ ɨɞɧɨɝɨ ȽȺ ɫ Hmax 

 
D1, ɦ ∆1 

/
1Q ,ɦ3/ɫ 

Q ,ɦ3/ɫ нбZ ,ɦ   
Hs1, 

ɦ 
РК ,ɦ 

ɉɅȾ90-ȼ45ɨ 2,5 1,037 0,920 52,59 307,30 0,2 -7,61 299,69 
ɊɈ115-ȼ 3,0 1,049 0,918 76,00 307,30 0,105 0,16 307,46 

 
2) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ c ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɇɪɚɫɱ: 

 
Ɍɚɛɥɢɰɚ 3.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɜɵɛɪɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜɉɅȾ90-ȼ45ɨɢ ɊɈ115-ȼ ɩɪɢ ɪɚɛɨɬɟ ɨɞɧɨɝɨ ȽȺ ɫ Hɪɚɫɱ 

 
D1, ɦ ∆1 /

2Q ,ɦ3/ɫ Q ,ɦ3/ɫ нбZ ,ɦ   
Hs2, 

ɦ 
РК ,ɦ 

ɉɅȾ90-ȼ45ɨ 2,5 1,037 1,115 61,44 307,60 0,25 -10,22 297,38 
ɊɈ115-ȼ 3,0 1,049 1,037 82,76 307,50 0,13 -1,12 306,38 

 
3) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ c ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ ɧɚ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɭɪɛɢɧɵ: 
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Ɍɚɛɥɢɰɚ 3.8 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɜɵɛɪɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɉɅȾ90-ȼ45 ɢ ɊɈ115-ȼ ɩɪɢ ɪɚɛɨɬɟ ɨɞɧɨɝɨ ȽȺ ɫ Hmin

 
 

D1, ɦ ∆1 /
3Q ,ɦ3/ɫ Q ,ɦ3/ɫ нбZ ,ɦ   Hs, ɦ РК ,ɦ 

ɉɅȾ90-ȼ45ɨ 1,037 1,100 59,68 307,30 0,22 -7,46 299,84 1,037 
ɊɈ115-ȼ 3,0 1,049 1,030 80,94 307,40 0,125 -0,46 306,94 

 
 ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ HS ɜɵɛɢɪɚɟɦ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ, 
ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɬɭɪɛɢɧ ɜɨ ɜɫɟɯ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. 
 Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ, 
ɩɪɢɦɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɤ ɭɫɬɚɧɨɜɤɟ ɜɚɪɢɚɧɬ ɊɈ115-ȼ ɬɭɪɛɢɧɵ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ:  

 D1=3ɦ; 
 Za=3ɲɬ; 
 nc =230,8 ɨɛ/ɦɢɧ; 
 Nɚ=54,1 Ɇȼɬ; 
 Hs=-1,12 ɦ; 
 РК =306,38ɦ, 

Ɍɚɤ ɤɚɤ ɩɪɢ ɷɬɨɦ ɜɚɪɢɚɧɬɟ ɬɭɪɛɢɧɵ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ 
ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ 
ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨɥɭɱɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, 
ɚ ɬɚɤɠɟ ɪɚɛɨɱɟɟ ɩɨɥɟ ɬɭɪɛɢɧɵ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɨɯɜɚɬɵɜɚɟɬ ɨɛɥɚɫɬɶ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢ ɨɛɥɚɫɬɶ ɦɚɤɫɢɦɚɥɶɧɵɯ ɄɉȾ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ 
ɜɨɡɦɨɠɧɵɯ ɧɚɩɨɪɨɜ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɚɪɢɚɧɬ ɊɈ115-ȼ ɬɭɪɛɢɧɵ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ.  
 

3.5 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 

ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɨɣ ɩɨɥɢɬɢɤɟ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɫɧɨɜɧɵɦ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɧɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ ɢ 
ɧɚɢɦɟɧɶɲɢɦ ɩɨɬɪɟɛɥɟɧɢɟɦ ɧɚ ɜɨɡɛɭɠɞɟɧɢɟ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɧɭɠɧɨ ɫɬɪɟɦɢɬɶɫɹ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɚɥɨɦ ɬɭɪɛɢɧɵ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɚ ɪɚɫɲɢɪɟɧɧɚɹ ɫɢɫɬɟɦɚ ɟɝɨ ɦɨɧɢɬɨɪɢɧɝɚ, ɩɭɬɟɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɜɫɬɪɨɟɧɧɵɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɞɚɬɱɢɤɨɜ ɤɨɧɬɪɨɥɹ 
ɢɡɨɥɹɰɢɢ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɝɪɟɜɚ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, 
ɡɚɦɟɪɚ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ, ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ 
ɞɪ. ɩɚɪɚɦɟɬɪɨɜ. 

ɉɪɢ ɷɬɨɦ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ: 
– ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɫ ɩɨɞɩɹɬɧɢɤɚɦɢ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɨɩɨɪɟ; 
– ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɫɨ ɫɪɨɤɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɧɟɟ 30 ɥɟɬ; 
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– ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɫɨ ɫɪɨɤɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɠɞɭ ɤɚɩɢɬɚɥɶɧɵɦɢ 
ɪɟɦɨɧɬɚɦɢ ɦɟɧɟɟ 7 ɥɟɬ; 

– ɤɨɦɩɚɭɧɞɢɪɨɜɚɧɧɭɸ ɨɛɦɨɬɤɭ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ; 
– ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɦɨɳɧɨɫɬɢ ɦɟɧɟɟ 0,85. 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ: 
– ɜɚɤɭɭɦɧɨ-ɧɚɝɧɟɬɚɬɟɥɶɧɭɸ ɩɪɨɩɢɬɤɭ ɩɨɥɧɨɫɬɶɸ ɫɨɛɪɚɧɧɵɯ ɩɨɥɸɫɨɜ; 
– ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɟɪɞɟɱɧɢɤɨɜ ɫɬɚɬɨɪɚ; 
– ɫɢɧɬɟɬɢɱɟɫɤɨɟ ɩɨɤɪɵɬɢɟ ɫɟɝɦɟɧɬɨɜ ɜɫɟɯ ɬɢɩɨɜ ɩɨɞɲɢɩɧɢɤɨɜ ɧɚ 

ɩɥɨɫɤɨɫɬɹɯ ɢ ɩɨɜɟɪɯɧɨɫɬɹɯ ɬɪɟɧɢɹ; 
– ɷɮɮɟɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɯɥɚɠɞɟɧɢɹ; 
– ɜɫɬɪɨɟɧɧɵɟ ɞɚɬɱɢɤɢ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ. 
Ƚɪɚɧɢɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
– ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɦɟɧɟɟ 40 ɥɟɬ; 
– ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɠɞɭ ɤɚɩɢɬɚɥɶɧɵɦɢ ɪɟɦɨɧɬɚɦɢ ɧɟ ɦɟɧɟɟ 7 ɥɟɬ; 
– ɄɉȾ ɧɟ ɦɟɧɟɟ 97%; 
– ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɥɠɧɚ ɫɨɯɪɚɧɹɬɶɫɹ ɧɨɦɢɧɚɥɶɧɚɹ  

ɦɨɳɧɨɫɬɶ:48,75÷ 51,25 Ƚɰ; 
– ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɜ ɩɪɟɞɟɥɚɯ -5 ÷ +10%; 
– ɤɥɚɫɫ ɧɚɝɪɟɜɨɫɬɨɣɤɨɫɬɢ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɩɨ      

ȽɈɋɌ8865-93 ɧɟ ɧɢɠɟ F. 
Ɉɩɪɟɞɟɥɢɦ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: 
 ʹ˓ = ͵ͲͲͲ݊௖ = ͸ͲͲͲʹ͵Ͳ,ͺ = ͳ͵ ˛˕. (3.13) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: 
 ܵɧɨɦ = ௔ܰܿݏ݋𝜑 = ͷͶ,ͳͲ,ͺͻ = ͸Ͳ,ͺ Ɇȼ ∙ Ⱥ,   (3.14) 

 
ɝɞɟ    ܿݏ݋𝜑ɩɪɢɧɢɦɚɟɦ  ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,81 ɞɨ 0,9. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [5] ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-808/130-26ɍ4. ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.9. 

 
Ɍɚɛɥɢɰɚ3.9 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-808/130-26ɍ4  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ ɆȼȺ 64,7 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 57,6 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,89 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 10,5 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 3,2 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 250 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɬɢɪɢɫɬɨɪɧɚɹ 
ɂɫɩɨɥɧɟɧɢɟ ɩɨɞɜɟɫɧɨɟ 
Ɇɚɫɫɚ ɨɛɳɚɹ mɨɛ ɬ 255 
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ɋȼ- ɫɢɧɯɪɨɧɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ; 808-ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɫɬɚɬɨɪɚ, ɫɦ; 130- ɞɥɢɧɚ 
ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɫɟɪɞɟɱɧɢɤɚ, ɫɦ; 24– ɱɢɫɥɨ ɩɨɥɸɫɨɜ. 

3.6 ȼɵɛɨɪ Ɇɇɍ 
 

ȼ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɦɚɲɢɧɨɣ ɜɯɨɞɹɬ: 
ɪɟɝɭɥɹɬɨɪ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɚɩɩɚɪɚɬɭɪɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [6] ɜɵɛɢɪɚɟɬɫɹ ɬɢɩ ɢ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɢ 
ɤɨɥɨɧɨɤ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [6] ɞɥɹ ɞɢɚɦɟɬɪɚ 3,0 ɦ ɬɭɪɛɢɧɵ ɊɈ115/810-ȼ-300 
ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ Ɇɇɍ1,6/1 – 40-2,5-2. 

Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ȽȺ1,6/1-40, ɞɥɹ ɤɨɬɨɪɨɝɨ 
– ȼɦɟɫɬɢɦɨɫɬɶ- 1,6 ɦ3; 
– ɑɢɫɥɨ ɫɨɫɭɞɨɜ – 1. 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.10. 

 
Ɍɚɛɥɢɰɚ 3.10– Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ.  

Ɉɛɨɡɧɚɱɟɧɢɟ 
Ɋɚɡɦɟɪɵ, ɦɦ 

D D1 H H1 Dɇ d 
ȽȺ 1040 1100 2800 2600 100 40 

 
Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ: 
– ɋɥɢɜɧɨɣ ɛɚɤ ɆȺ32-3 
– ȼɦɟɫɬɢɦɨɫɬɶ - 32 ɦ3; 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

3.11. 
 
Ɍɚɛɥɢɰɚ 3.11– Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ 

 
ɇɚɫɨɫ 3ȼ8/40ȽɌ: 
– ɑɢɫɥɨ ɧɚɫɨɫɨɜ- 2; 
– ɉɨɞɚɱɚ 3,47 ɥ/ɫ; 
– Ɇɨɳɧɨɫɬɶ 19ɤȼɬ. 
ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 4Ⱥ180S2: 
– Ɇɨɳɧɨɫɬɶ 22ɤȼɬ; 
– ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 2900ɨɛ/ɦɢɧ; 
– Ɇɚɫɫɚ 4,9 ɬ. 
ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɟɝɭɥɹɬɨɪɵ ɗȽɊ: 
– Ɍɢɩ ɪɟɝɭɥɹɬɨɪɚ ɗȽɊ-2ɂ1-150-11; 
– Ɍɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɗȽɊ-2ɂ1; 
– Ɍɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ ɗȽɊ-150-11; 

Ɉɛɨɡɧɚ-
ɱɟɧɢɟ 

Ɋɚɡɦɟɪɵ, ɦɦ 

ȼ ȼ1 ȼ2 L L1 L2 L3 H H1 H2 H3 H4 

ɆȺ 1800 1972 1250 1600 1772 2020 1250 1000 970 910 550 125 
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– Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ - 335×575×2400; 
– Ɇɚɫɫɚ 150 ɤɝ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚɩɨɪɨɜ ɩɨɞɨɲɥɚ ɝɢɞɪɨɬɭɪɛɢɧɚ 

ɊɈ115-ȼ ɞɢɚɦɟɬɪɨɦ3 ɦ., ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-808/130-26ɍ4 ɩɨɞɜɟɫɧɨɝɨ 
ɢɫɩɨɥɧɟɧɢɹ. Ʉɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɪɚɜɧɨ 3ɲɬ. ɦɨɳɧɨɫɬɶɸ 
54,1Ɇȼɬ ɤɚɠɞɵɣ. Ⱦɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɫɭɳɟɫɬɜɭɸɳɢɦ ɭɫɥɨɜɢɹɦ ɜ ɝɢɞɪɨɭɡɥɟ ɢ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫ 
ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɟɤ ɡɪɟɧɢɹ. 
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4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɨɫɬɚɜɟ 
ɝɢɞɪɨɭɡɥɚ 
 

4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 
 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, 
ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɟɥɟɧɢɹ ɜ ɇȻ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ 
ɊɎ№986 ɨɬ 02.11.2013 №986. 
1. ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ -ɨɬɫɭɬɫɬɜɭɸɬ. ɇɚ ɜɫɟɣ 300-
ɤɢɥɨɦɟɬɪɨɜɨɣ ɪɟɤɟ ɧɟɬ ɧɢ ɨɞɧɨɝɨ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ. Ɋɟɤɚ ɓɭɝɨɪ ɬɟɱɟɬ ɩɨ 
ɬɟɪɪɢɬɨɪɢɢ ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɩɚɪɤɚ ɘɝɵɞȼɚ. ɉɪɢɫɜɚɢɜɚɟɬɫɹ IV ɤɥɚɫɫ 
ɫɨɨɪɭɠɟɧɢɹ, ɬɚɤ ɤɚɤ ɜɛɥɢɡɢ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚɨɬɫɭɬɫɬɜɭɸɬ 
ɩɪɨɠɢɜɚɸɳɢɟ ɠɢɬɟɥɢ ɢ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ. 
2.Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ, ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ, 
ɩɪɢɥɢɜɧɵɯ ɢ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɨɬ 10 ɞɨ 300 
Ɇȼɬ - ɫɨɨɬɜɟɬɫɬɜɭɸɬ III ɤɥɚɫɫɭ.  ˖ܰ˔˕ = ͳ͸ʹ,Ͷ ʛʑ˕, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ III ɤɥɚɫɫɭ 
ɫɨɨɪɭɠɟɧɢɹ.  
3. Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɵɫɨɬɵ ɢ ɬɢɩɚ 
ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɣ: ɬɢɩ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ – ɩɟɫɱɚɧɢɤ (ɨɬɧɨɫɢɬɫɹ ɤ ɫɤɚɥɶɧɨɦɭ-Ⱥ), 
ɜɵɫɨɬɚ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 60 ɞɨ 100ɦ- ɧɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧ II ɤɥɚɫɫ. 
ɍɫɬɚɧɨɜɥɟɧɨ,ɱɬɨ ɟɫɥɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɤɪɢɬɟɪɢɹɦɢ, ɦɨɠɟɬ ɛɵɬɶ ɨɬɧɟɫɟɧɨ ɤ ɪɚɡɧɵɦ ɤɥɚɫɫɚɦ, ɬɚɤɨɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ 
ɫɨɨɪɭɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɦɭ ɢɡ ɧɢɯ.  
ɉɪɢɧɢɦɚɟɦ II ɤɥɚɫɫ ȽɌɋ.ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɪɚɫɯɨɞɚ ɩɪɢɧɢɦɚɟɦ 
ɪɚɜɧɨɣ 1% ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
 

4.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɟɦ: 
– ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ; 
– ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 
– ɮɨɪɦɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
– ɫɨɩɪɹɠɟɧɢɟ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
– ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ. 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɇɉɍ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ 
ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. Ɉɩɪɟɞɟɥɟɧɧɵɟ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɱɢɫɥɨ 
ɩɨɞɥɟɠɚɬ ɩɪɨɜɟɪɤɟ ɧɚ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ.  
ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɩɨɜɟɪɤɢ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ 
ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɢ ɍɇȻmɚɯ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ. 



  

57 
 

4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ 
ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ 
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 
ɜɵɪɚɠɟɧɢɸ: 
 ܳ˓.ˑ˔ː. = ܳ௠௔௫.ˑ˔ː. − ܳʒЭʠ = ͳͲͶͲ − ͳ͸͸ = ͺ͹Ͷ ˏଷ ˔⁄ , (4.1) 
 
Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɚɜɨɞɤɚ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ.  
  
ɝɞɟ      ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
 ܳʒЭʠ. = ܳʒʏ ∙ ሺ݊ − ͳሻ − ܳʒЭʠ = ͺ͵ ∙ ʹ = ͳ͸͸ ˏଷ ˔⁄ , (4.2) 
 ܳʒʏ = ܰ˖˔˕͵ ∙ ݊ܭ ∙ H = ͳ͸ʹͶͲͲͲ͵ ∙ ͺ,͹ ∙ ͹Ͷ,ͻ = ͺ͵ ˏଷ̝, (4.3) 

 
ɝɞɟКn –ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ,Кn = 8,7; 
ˑ˔ːܪ  = ʜʞʢ − ʢʜʐ(ܳଵ଴ସ଴ˏయ/௖൯. (4.4) 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: 
 

˅ݍ  = ͳ,ʹͷ ∙  (4.5) ,˓ݍ
 

ɝɞɟ    ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ: 
˓ݍ  = [ℎߥ] ∙ ℎʜʐ, (4.6) 
 

ɝɞɟ     ℎʜʐ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɝɪɚɮɢɤɭ Q= f(H): 

 ℎʜʐ = ʢʜʐ − ∇ˇː˃ = ͵ͳͶ,ͳͲ − ͵Ͳͷ,Ͳ = ͻ,ͳ ˏ. (4.7) 
 
ɝɞɟ∇ʢʜʐ ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ  Qmaxɨɫɧ=1040 (ɦ3/ɫ) ɩɨ ɝɪɚɮɢɤɭ ZɇȻ= f(QɇȻ). 

ɉɨ ɪɢɫɭɧɤɭ 2.1.«Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɨɬ ɭɪɨɜɧɟɣ ɜɨɞɵ ɪ. ɓɭɝɨɪ» 
ɨɩɪɟɞɟɥɢɥɢ: ∇ʢʜʐ = ͵ͳͶ,ͳͲ ˏ. 
 Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɢ ɧɚ ɪɢɫɛɟɪɦɟ: 
˄˔ˋ˓ݍ  = ͷ,Ͳ ∙ ͻ,ͳ = Ͷͷ,ͷ ˏଶ ˔⁄ . 
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ˇˑ˅ݍ = ͳ,ʹͷ ∙ Ͷͷ,ͷ = ͷ͸,ͻ ˏଶ ˔⁄ . 
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
  ʑ = ˅ݍ˓ܳ = ͺ͹Ͷͷ͸,ͻ = ͳͷ,Ͷ  ˏ. (4.8) 

 
ɝɞɟ  ܳ˓˃˔˚ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɪɚɜɧɵɣ 878 ɦ3/ɫ,   

qɜɨɞ  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
 
ܤ  = ͳ͸ ˏ. 
 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 
ɞɥɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 8 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 ݊ = ʑܾ = ͳ͸ͅ = ʹ. (4.9) 

 
Ɍɚɤ ɤɚɤ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2÷3, ɭɱɢɬɵɜɚɹ ɩɪɨɜɟɞɟɧɢɟ 

ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɫɥɭɠɢɜɚɬɶ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɡɚɬɜɨɪɨɜ, ɚ ɬɚɤɠɟ ɜɟɪɨɹɬɧɭɸ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ 
ɡɚɬɜɨɪɚ, ɩɪɢɦɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ ɪɚɜɧɵɦ 3. 

Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɜɧɚ: 

 ʑ = ܾ ∙ ݊ = ͺ ∙ ͵ = ʹͶ ˏ. (4.10) 
 

Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɟɝɨ ɲɢɪɢɧɚߜʐ = ͵ ˏ.Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ 
ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɜ ɩɥɚɧɟ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 

Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɱɤɨɜ: 
 ʑʐ = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ʹͶ + ሺ͵ − ͳሻ ∙ ͵ = ͵Ͳ,Ͳ ˏ. (4.11) 
 
ɝɞɟ  b – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; ߜʐ– ɲɢɪɢɧɚ ɛɵɤɚ;        

n – ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ. 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ܤ  = ܳˑ˔ː.˓˃˔˚ݍ˅ = ͺ͹ͶʹͶ = ͵͸,Ͷ ˏଶ/ܿ. (4.12) 
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4.4 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  = ቆ ܳˑ˔ː.˓˃˔˚݉ ∙ ܤ ∙ √ʹ݃ቇଶ/ଷ = ( ͺ͹ͶͲ,Ͷͻ ∙ ʹͶ ∙ √ʹ ∙ ͻ,ͺͳ)మయ = ͸,͸ ˏ, (4.13) 

  
ɝɞɟ  m– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ Ⱥ m ≈ 0,49, ɩɪɢɧɢɦɚɟɦ ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ (Ɋɢɫɭɧɨɤ 4.1.); ܳˑ˔ː.˓˃˔˚– ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, (874 ɦ3/ɫ);  

ȼ – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɪɚɜɧɚɹ 24,0 ɦ;  
g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɪɚɜɧɨ 9,81 ɦ/ɫ2. 

  

 
Ɋɢɫɭɧɨɤ 4.1– ȼɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ (Ʉɪɢɝɟɪɚ-

Ɉɮɢɰɟɪɨɜɚ), ɬɢɩɚ Ⱥ. 
 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

 
଴ଶܪ  = ቆ ܳˑ˔ː.˓˃˔˚݉ ∙ ߝ ∙ 𝜎௡ ∙ ܤ ∙ √ʹ݃ቇଶ/ଷ, (4.14) 

 
ɝɞɟ𝜎௡ = ͳ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; ߝ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ. 
ߝ  = ͳ − Ͳ,ʹ ∙ ˖ߝ + ሺ݊ − ͳሻ ∙ ଴݊ߝ ∙ ଴ଵܾܪ , (4.15) 

 
ɝɞɟ   ܾ −ɲɢɪɢɧɚ ɩɪɨɥёɬɚ, ݊ −ɱɢɫɥɨ ɩɪɨɥёɬɨɜ, ߦ˖ = Ͳ,͹ −ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ߦ଴ = Ͳ,Ͷͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 

 



  

60 
 

ߝ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺ͵ − ͳሻ ∙ Ͳ,Ͷͷ͵ ∙ ͸,͸ͅ = Ͳ,ͻͳ. 
 

Ɍɨɝɞɚ 
 

଴ଶܪ  = ( ͺ͹ͶͲ,Ͷͻ ∙ Ͳ,ͻͳ ∙ ͳ ∙ ʹͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͹,ͲͲ ˏ.  

 
Ɉɩɪɟɞɟɥɢɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɢ ɨɤɪɭɝɥɢɦ ɟɝɨ ɞɨ 

ɛɥɢɠɚɣɲɟɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ: 
ܪ  = ଴ଶܪ − ଴ଶʹgߥߙ , (4.16) 

 
ɝɞɟ     1,1 = ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 
଴ݒ  = ܳˑ˔ː.˓˃˔˚𝜔 = ͺ͹ͶʹͷʹͲ = Ͳ,͵ͷ ˏ/˔.  (4.17) 

 
ɝɞɟ  𝜔– ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɇɉɍ, ɪɚɜɧɚɹ: 
 𝜔 = ሺʑ + ሺ݊ − ͳሻ ∙ ʐሻߜ ∙ ሺ∇ʜʞʢ − ∇ʓʜʝሻ,  (4.18) 
 
ɝɞɟߜʐ – ɬɨɥɳɢɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɤɨɜ.  
 𝜔 = ሺʹͶ + ሺ͵ − ͳሻ ∙ ͵ሻ ∙ ሺ͵ͺͻ,Ͳ − ͵Ͳͷ,Ͳሻ = ʹͷʹͲ ˏଶ.   
 

Ɉɬɫɸɞɚ, ɨɩɪɟɞɟɥɢɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
ܪ  = ͹,ͲͲ − ͳ,ͳ ∙ Ͳ,͵ͷଶʹ ∙ ͻ,ͺͳ = ͸,ͻͻ ˏ.  

 
ɉɨɥɭɱɟɧɧɵɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: 
˕˔ܪ  = ͹,Ͳ ˏ 
  

Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 
 ∇ʒʑ = ∇ʜʞʢ − ʜ˔˕ = ͵ͺͻ,Ͳ − ͹,Ͳ = ͵ͺʹ,Ͳ ˏ. (4.19) 
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4.5 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɫɥɭɱɚɟ 
 

Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 

˅଴ଵ.˒ˑܪ  = ቆ ܳ˓.˒ˑ˅݉ ∙ ܤ ∙ √ʹ݃ቇଶ/ଷ = ( ͳͲͲ͹Ͳ,Ͷͻ ∙ ʹͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͹,ʹ ˏ, (4.20) 

 

ɝɞɟ    ܳ˓.˒ˑ˅ = ܳ௠௔௫ − ܳʒЭʠ − ܳ˔ = ͳͳ͹͵ − ʹ ∙ ͺ͵ = ͳͲͲ͹ ˏଷ/ܿ, (4.21) ܳʒЭʠ– ɪɚɫɯɨɞ ɜɨɞɵ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ ɡɞɚɧɢɹ Ƚɗɋ; ܳ˔– ɪɚɫɯɨɞ, ɫɪɚɛɚɬɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɪɭɝɢɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɜɨɞɨɡɚɛɨɪɵ, ɲɥɸɡɵ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. 
˅଴ଶ.˒ˑܪ  = ቆ ܳ˓.˒ˑ˅݉ ∙ ߝ ∙ ௡ ∙ ܤ ∙ √ʹ ∙ ݃ቇమయ = 

= ( ͳͲͲ͹Ͳ,Ͷͻ ∙ Ͳ,ͻͲͶ ∙ ͳ ∙ ʹͶ ∙ √ʹ ∙ ͻ,ͺͳ)మయ = ͹,͹ ˏ, (4.22) 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ˅଴ଶ.˒ˑܪ − ߙ ∙ ଴ܸଶʹ ∙ ݃ , (4.23) 

 

଴ܸ = ܳ˓ሺߘʣʞʢ − ʓʜʏሻߘ ∙ ሺܤ + ሺ݊ − ͳሻ ∙ ሻ˄ߜ = = ͳͲͲ͹ሺ͵ͻͲ − ͵Ͳͷሻ ∙ ሺʹͶ + ሺ͵ − ͳሻ ∙ ͶͶሻ = Ͳ,Ͷʹ ˏ̝.  (4.24) 

ܪ  = ͹,͹ − ͳ,ͳ ∙ Ͳ,Ͷʹଶʹ ∙ ͻ,ͺͳ = ͹,͹ ˏ . 
 

Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ʜ˔˕ = ͵ͺʹ + ͹,͹ = ͵ͺͻ,͹ ˏ. (4.25) 

 
ɉɪɨɜɟɪɤɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɸ-ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ 

ɭɪɨɜɧɹ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ ɨɬɦɟɬɤɢʣʞʢ= 390,0 ɦ. 
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4.6 ɉɨɫɬɪɨɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ 

 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ 

ɬɢɩɚ Ⱥ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ. ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɪɨɮɢɥɹ Ⱥ ɫ ݉ = Ͳ,Ͷͻ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1, ɚ ɫɚɦ 
ɨɝɨɥɨɜɨɤ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.1 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 
№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 
1 0,0 0,9 14 9,1 3,3 27 19,6 17,2 
2 0,7 0,3 15 9,8 3,9 28 20,3 18,5 
3 1,4 0,0 16 10,5 4,6 29 21,0 19,8 
4 2,1 0,0 17 11,2 5,3 30 21,7 21,1 
5 2,8 0,0 18 11,9 6,1 31 22,4 22,4 
6 3,5 0,2 19 12,6 6,9 32 23,1 23,8 
7 4,2 0,4 20 13,3 7,8 33 23,8 25,3 
8 4,9 0,7 21 14,0 8,6 34 24,5 26,7 
9 5,6 1,0 22 14,7 9,6 35 25,2 28,2 
10 6,3 1,4 23 15,4 10,6 36 25,9 30,0 
11 7,0 1,8 24 16,1 11,6 37 26,6 31,3 
12 7,7 2,2 25 16,8 12,6 38 27,3 32,9 
13 8,4 2,8 26 17,5 13,7 39 28,0 34,5 

 

 
Ɋɢɫɭɧɨɤ 4.2 – Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 

 
ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ 

ɩɨ ɞɭɝɟ ɪɚɞɢɭɫɨɦ R. ȼɟɥɢɱɢɧɚ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ Ɋɜ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ Hɫɬ=7 ɦ [Ʉɢɫɟɥɟɜ, ɬɚɛɥ.6-14]. 
  ʟ˅ = ∇ʒʑ − ∇ˇːˑ = ͵ͺʹ,Ͳ + ͵Ͳͷ,Ͳ = ͹͹,Ͳ ˏ. (4.26) 
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Ɍɨɝɞɚ ܴ = ʹͷ,Ͳɦ 

 
4.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ 

 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ. 

ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɡɚ ɜɨɞɨɫɥɢɜɨɦ: 
 Cʜ = ʒʑ –  ʓʜʝ = ͵ͺʹ,Ͳ − ͵Ͳͷ,Ͳ = ͹͹,Ͳ ˏ. (4.27) 

 
ɝɞɟ Cɇ  – ɜɵɫɨɬɚ ɜɨɞɨɫɥɢɜɚ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
 
Ɍɚɛɥɢɰɚ 4.2 – Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ ɞɥɹ ɤɪɢɜɨɥɢɧɟɣɧɵɯ 
ɜɨɞɨɫɥɢɜɨɜ 
H/CH 1,5 1 0,5 0,3 0,16 0,1 
φ 0,99 0,98 0,96 0,93 0,9 0,88 

 

Ɉɩɪɟɞɟɥɢɦ ɨɬɧɨɲɟɧɢɟ:ʜ˔˕ʠː = ଻,଴଻଻,଴ = Ͳ,ͳ,ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɫɤɨɪɨɫɬɢ 𝜑 = Ͳ,ͺͺ.. 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ hɤ:  
  ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.˓.ଶ݃ ∙ ሺܤ + ሻଶయ˄ߜ∑ = √ ͳ,ͳ ∙ ͺ͹ͺଶͻ,ͺͳ ∙ ሺ͵Ͳ,Ͳሻଶయ = Ͷ,͸ ˏ. (4.28) 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 

 ξ బ் = ଴ܶℎˍ˓ = ͵ͺͻ,Ͳ − ͵Ͳͷ,ͲͶ,͸ = ͳͺ,͵ ˏ. (4.29) 

 
ɉɨ ɝɪɚɮɢɤɭ [Ʉɢɫɟɥɟɜ, ɪɢɫ.9.55] ɨɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬɵ 0,18c  ; '' 3,3c  .          
ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ௖ߦ ∙ ℎˍ˓ = Ͳ,ͳͺ ∙ Ͷ,Ͷ = Ͳ,ͺ ˏ; (4.30) 

 
 ℎ௖′′ = ′′௖ߦ ∙ ℎˍ˓ = ͵,͵ ∙ Ͷ,Ͷ = ͳͶ,ͷ ˏ. (4.31) 
  

Ɍɢɩ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ:hc
’’>hɧ =9,1 ɦ. 

Ɍɢɩ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɩɨɥɭɱɢɥɫɹ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ 
ɩɪɵɠɤɚ.Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɸɬ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ 
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ɫɨɨɛɪɚɠɟɧɢɹɦ ɢ ɩɪɨɟɤɬɢɪɭɸɬ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ 
ɩɪɵɠɤɚ. Ƚɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ ɝɚɫɹɬ ɡɚ ɩɥɨɬɢɧɨɣ ɢɡɛɵɬɨɱɧɭɸ ɤɢɧɟɬɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ, ɜɦɟɫɬɨ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ ɩɨɥɭɱɚɟɬɫɹ ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ. 

Ɍɚɤ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɲɢɪɢɧɵ ɫɬɜɨɪɚ ɩɨ ɝɪɟɛɧɸ ɤ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɛɨɥɶɲɟ 3 
(ɲɢɪɢɧɚ ɫɬɜɨɪɚ- 667 ɦ, ɜɵɫɨɬɚ 85 ɦ, 667/85=8, 8 >3), ɩɪɢɦɟɧɹɟɦ ɨɬɛɪɨɫ ɫɬɪɭɢ. 

Ɉɫɧɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɫɥɨɠɟɧɨ ɫɤɚɥɶɧɵɦɢ ɩɨɪɨɞɚɦɢ (ɩɟɫɱɚɧɢɤ), ɢɫɯɨɞɹ ɢɡ 
ɷɬɨɝɨ, ɜɵɩɨɥɧɢɦ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨɣ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ (ɧɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɣ ɫɩɨɫɨɛ ɝɚɲɟɧɢɹ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɜɨɞɵ). 
 

4.8 Ɋɚɫɱɟɬ ɞɚɥɶɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ ɢ ɝɥɭɛɢɧɵ ɪɚɡɦɵɜɚ 
 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɡɚɜɢɫɢɬ ɨɬ ɩɪɟɜɵɲɟɧɢɹ ɨɬɦɟɬɤɢ ȼȻ ɧɚɞ 
ɨɬɦɟɬɤɨɣ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɜɵɫɨɬɵ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ ɪɟɤɢ ɢ ɭɝɥɚ ɧɚɤɥɨɧɚ. 
Ɉɬɦɟɬɤɭ ɭɫɬɭɩɚ ɧɚɡɧɚɱɚɸɬ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɍɇȻ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ, ɧɨ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 1-2 ɦ. 

Qmaxɩɨɜɟɪ=1173(ɦ3/ɫ) ɩɨ ɝɪɚɮɢɤɭ ZɇȻ= f(QɇȻ)=314,5 ɦ. 
ʜʝʠߘ  = ˔ˍ˃ˏʢʜʐߘ + ͳ,ͷ = ͵ͳͶ,ͷ + ͳ,ͷ = ͵ͳ͸,Ͳ ˏ. (4.32) 
 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ: 
ܮ  = ௔ܭ ∙ ܼு ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ ቌͳ + √ͳ + (ܼ଴ܼு − ͳ) ∙ ͳ𝜑ଶ ∙  ቍ, (4.33)ߙ𝑖݊ଶݏ

ܮ  = Ͳ,ͺͷ ∙ ͹͵,Ͳ ∙ Ͳ,ͺͺଶݏ𝑖݊ʹ ∙ ͵ͷˑ ቌͳ + √ͳ + (͹Ͷ,ͻ͹͵,Ͳ − ͳ) ∙ ͳͲ,ͺͺଶ ∙ 𝑖݊ଶ͵ͷˑቍݏ = = ͻʹ,͸ ˏ.  
 
ɝɞɟ     ܭ௔ - ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 1; ߙ - ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ ͵ͷˑ; 𝜑 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 0,88. 
 ܼ଴ = ʜʞʢߘ − ʜʐߘ = ͵ͺͻ,Ͳ − ͵ͳͶ,ͳ = ͹Ͷ,ͻ ˏ. (4.34) 
 

ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ʜʞʢߘ − ʜʝʠߘ = ͵ͺͻ,Ͳ − ͵ͳ͸,Ͳ = ͹͵,Ͳ ˏ. (4.35) 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ 

ak ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɡɧɚɹ ɱɢɫɥɨ Ɏɪɭɞɚ: 
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ݎܨ = ுܸଶ݃ ∙ ℎு = ͵͵,͵ଶͻ,ͺͳ ∙ ͳ,ͳ = ͳͲʹ,ͺ. (4.36) 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ுܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͺͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͹͵,Ͳ = ͵͵,͵ ˏ/˔ , (4.37) 

 
ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎு = ுݍܸ = ͵͸,Ͷ͵͵,͵ = ͳ,ͳ ˏ. (4.38) 

 
Ɍɚɤ ɤɚɤ Fr≥35,  ka=0,85. 
 
Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ ɩɪɨɱɧɨɣ 
ɫɤɚɥɵ ɨɫɬɚɜɥɹɟɬ L>0,4z0, 92,6>0,474,9=30,0. 

Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
௉ܪ  = ݐ − ℎʜʐ = ʹͻ,͹ − ͻ,ͳ = ʹͲ,͸ ˏ, (4.39) 

 

ɝɞɟ ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ൯ ∙ ݎܨ√ ∙ √ℎʜʐ݀ర ∙ ℎு, (4.40) ݀ – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɜ ɪɚɫɱёɬɟ ɩɪɢɧɹɬɚ 1ɦ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ͳͲʹ,ͺర ൯ ∙ √ͳͲʹ,ͺ ∙ √ͻ,ͳͳర ∙ ͳ,ͳ = ʹͻ,͹ ˏ. 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
ଵܮ  = ܮ +  ଵ , (4.41)ߙ݃ݐݐ

 

ɝɞɟ ߙ݃ݐଵ = ߙଶ݃ݐ√ + ʹ ∙ ݃ሺͲ,ͷ ∙ ℎு ∙ ߙݏ݋ܿ + ܽ − ℎʜʐሻுܸଶ ∙ ߙଶݏ݋ܿ , (4.42) 

ଵߙ݃ݐ  = ଶ͵ͷˑ݃ݐ√ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ ͳ,ͳ ∙ ͷˑ͵ݏ݋ܿ + ͳͳ,Ͳ − ͻ,ͳሻ͵͵,ʹଶ ∙ ଶ͵ͷˑݏ݋ܿ = Ͳ,͹Ͷ, 
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ଵܮ = ͻʹ,͸ + ʹͻ,͹݃ݐ͵͹° = ͳ͵ʹ ˏ. 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
 ܾ௣ = ʹ,ͷ · ℎˍ˓ + ͵,͹ · ˓ܪ = ʹ,ͷ · Ͷ,͸͸ + ͵,͹ · ʹͲ,͸͸ = ͺ͹,͹ʹ ˏ. (4.43) 
 
ɉɨ ɞɧɭ ɹɦɚ ɪɚɡɦɵɜɚ – ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ ʹ,ͷ · ℎˍ˓, ɝɞɟ ℎˍ˓ – ɤɪɢɬɢɱɟɫɤɚɹ 

ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ (4.44): 
 ʹ,ͷ · ℎˍ˓ = ʹ,ͷ ∙ Ͷ,͸ = ͳͳ,ͷ ˏ. (4.44) 

  
ɍɤɥɨɧ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɹɦɵ ɪɚɡɦɵɜɚ ɩɪɢɧɢɦɚɟɬɫɹ 1:2,5, ɭɤɥɨɧ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ 
1:1,5. 

Ⱦɥɹ ɡɚɳɢɬɵ ɡɞɚɧɢɹ Ƚɗɋ ɨɬ ɚɷɪɚɰɢɢ ɩɪɢ ɨɬɛɪɨɫɟ ɫɬɪɭɢ, ɜɨɞɨɫɥɢɜɧɚɹ 
ɩɥɨɬɢɧɚ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɜɭɯ ɫɟɤɰɢɣ ɨɬ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ (22 ɦ). 
 

4.9 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɝɥɭɛɢɧɧɵɟ 
ɜɨɞɨɫɛɪɨɫɵ 
 

Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɫɛɪɨɫɚ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ ɫɥɭɱɚɟ 
ɚɜɚɪɢɢ ɢɥɢ ɨɝɪɚɧɢɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɢ ɢɡɛɟɝɚɧɢɹ ɨɛɥɟɞɟɧɟɧɢɹ ɩɥɨɬɢɧɵ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɜ ɝɥɭɯɨɣ ɫɟɤɰɢɢ. 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɫɛɪɨɫɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ, ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɪɚɛɨɬɤɢ ɩɨɥɟɡɧɨɝɨ 
ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɧɚɱɚɥɭ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ. ߘɇɉɍ =31,4 ɤɦ3, ߘɍɆɈ =28,9 ɤɦ3,Vɩɨɥɟɡɧ =2,5 ɤɦ3 (2,5∙109 ɦ3). 

 ܳ˔ = ܸ˒ ˑˎ.˅ˇ˘˓.ݐ˔˓˃˄ = ʹ, ,ͷ ∙ ͳͲଽ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͳ͸ͳ ˏଷ/˔. (4.45) 

 ܳˏ˃˘ = ܳ˔ + ܳ˒˓ˋ˕ˑˍ˃ˊˋˏ. = ͳ͸ͳ + ͳͻ = ͳͺͲ ˏଷ/˔. (4.46) 
 ∇ɇȻ = ͵Ͳͻ,ͷ ɦ, - ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ Qmax; ∇ɞɧɚ = ͵Ͳͷ,Ͳ ɦ, ∇ɇɉɍ = ͵ͺͻ,Ͳ ɦ, 
Ɋɚɫɱɟɬ ɫɟɱɟɧɢɹ ɜɨɞɨɫɛɪɨɫɚ: 
Ɂɚɞɚɟɦɫɹ ɲɢɪɢɧɨɣ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɚ b = 1,5 ɦ. ȼɨɞɨɫɛɪɨɫ 

ɪɚɫɩɨɥɚɝɚɟɦ ɧɚ 3 ɦ ɜɵɲɟ ɞɧɚ. 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 
 𝜔˅ˑ = ߤ˘˃ˏܳ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ = ͳͺͲͲ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͹ͻ,ͷ = ͷ,͹ ˏଶ. (4.47) 
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ɉɪɢɦɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ n=2, ɬɨɝɞɚ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ 

ɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 𝜔˅ˑ = ͷ,͹ʹ = ʹ,ͺͷ ˏଶ. (4.48) 

 
Ɍɚɤ ɤɚɤ ɫɟɱɟɧɢɟ ɨɬɜɟɪɫɬɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɟ, ɬɨ: 
 𝜔˅ˑ = ܾ ∙ ℎ = ͳ,ͷ ∙ ʹ = ͵ ˏଶ. (4.49) 
 
Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɟ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɪɚɡɦɟɫɬɢɦ ɜ ɞɜɭɯ ɝɥɭɯɢɯ 

ɫɟɤɰɢɹɯ ɩɥɨɬɢɧɵ, ɲɢɪɢɧɚ ɫɟɤɰɢɣ ɫɨɫɬɚɜɥɹɟɬ 11 ɦ. 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ n = 2, ɜɵɫɨɬɨɣ h = 2,0 ɦ, ɲɢɪɢɧɨɣ b = 

1,5 ɦ. 
 

4.10 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɚɹ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ 
ɩɨ ɮɨɪɦɭɥɚɦ: 
ʒʞߘ  = ʜʞʢߘ + ℎௌ , (4.50) 
ʒʞߘ  = ʣʞʢߘ + ℎௌ , (4.51) 
 
ɝɞɟℎௌ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ:
  ℎௌ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ˃, (4.52) 
 
ɝɞɟ   ℎ௥௨௡ଵ%– ɜɵɫɨɬɚ ɜɨɥɧɵ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%; ∆ℎ௦௘௧– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  

   а – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ: 
ɞɥɹ II  ɤɥɚɫɫɚ – 0,5 ɦ. 
 

4.10.1 Ɋɚɫɱɟɬ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 
 

ɗɥɟɦɟɧɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɢ ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɫɨɝɥɚɫɧɨ [ɋɉ 38.13330]. ȼɟɬɪɨɜɨɣ ɧɚɝɨɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɤɥɨɧɟɧɢɟ 
ɜɨɞɧɨɝɨ ɡɟɪɤɚɥɚ ɨɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫ ɭɤɥɨɧɨɦ ɜ ɫɬɨɪɨɧɭ, 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɞɟɣɫɬɜɢɸ ɜɟɬɪɚ. 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
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 ∆ℎ௦௘௧ = ௪ܭ ∙ ଶݒ ∙ ݃ܮ ∙ ሺ݀ + Ͳ,͸ ∙ ∆ℎ௦௘௧ሻ ∙ ௪ߙݏ݋ܿ , (4.53) 

 
ɝɞɟ   ௪ܸ= 20 ɦ/ɫ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 

KW – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɞɥɹ 8 ɦ/ɫ: KW =2,110-6; 
L = 15 ɤɦ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ௪– ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨёɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, ɝɪɚɞɭɫɵ 

(ɛɭɞɭ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɤ ɨɫɢ ɩɥɨɬɢɧɵ, 0 
ɝɪɚɞ.); 

d – ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 

ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ݀ = ∇ʜʞʢ − ∇ʓʜʏʹ = ͵ͺͻ,Ͳ − ͵Ͳͷ,Ͳʹ = Ͷʹ ˏ. (4.54) 

 ݀ = ∇ʜʞʢ − ∇ʓʜʏʹ = ͵ͻͲ,Ͳ − ͵Ͳͷ,Ͳʹ = Ͷʹ,ͷ ˏ. (4.55) 

 ∆ℎ௦௘௧ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ʹͲଶ ∙ ͳͷͲͲͻ,ͺͳ ∙ ሺͶʹ,Ͳ + Ͳ,ͷ ∙ Ͳሻ Ͳݏ݋ܿ = Ͳ,Ͳ͵ ˏ. 
 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

ɉɨ ɝɪɚɮɢɤɭ ɫɧɢɦɚɸɬɫɹ ɜɟɥɢɱɢɧɵ 
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 ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ. 

  
ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
݃ℎ̅ݒଶ  

ݒ̅ܶ݃ ݒݐ݃ ଶ 0,03 4,0ݒܮ݃   0,051 4,4 
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ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ௚ℎ̅௩మ = Ͳ,Ͳ͵ ɢ ௚்̅௩ = Ͷ ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h (ɦ). 
ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ 

ɜɨɥɧɵ h (ɦ) ɢ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ Ɍ (ɫ): 
 ℎ̅ = Ͳ,Ͳ͵ ∙ ଶ݃ݒ = Ͳ,Ͳ͵ ∙ ʹͲଶͻ,ͺͳ = ͳ,ʹ  ˏ. (4.56) 

ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܶ̅ = Ͷ ∙ ݃ݒ = Ͷ ∙ ʹͲͻ,ͺͳ = ͺ,ʹ ˔. (4.57) 

 
ɇɚɯɨɞɢɬɫɹ ɫɪɟɞɧɹɹ ɞɥɢɧɵ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
ߣ̅  = ݃ ∙ ܶଶ̅̅̅̅ʹߨ = ͻ,ͺͳ ∙ ͺ,ʹଶʹ ∙ ͵,ͳͶ = ͳͲͷ ˏ. (4.58) 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
 ݀ ൒ Ͳ,ͷ̅(4.59) ;ߣ 
 Ͷʹ ˏ < ͷʹ,ͷ   ˏ −ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬ 

ɩɪɨɢɡɜɨɞɢɦ ɞɥɹ ɦɟɥɤɨɜɨɞɧɨɣ ɡɨɧɵ.  

ɉɨ ɝɪɚɮɢɤɭ ɫɧɢɦɚɸɬɫɹ ɜɟɥɢɱɢɧɵ 
2
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 ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ. 

  
ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.4. 
 

Ɍɚɛɥɢɰɚ 4.4 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
݃ℎ̅ݒଶ  

ݒ̅ܶ݃ ݒݐ݃ ,ଶ 0,028 2ݒܮ݃   0,051 4,4 

 
ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ 

ɜɨɥɧɵ h (ɦ) ɢ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ Ɍ (ɫ): 
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 ℎ̅ = Ͳ,Ͳʹͺ ∙ ଶ݃ݒ = Ͳ,Ͳʹͺ ∙ ʹͲଶͻ,ͺͳ = ͳ,ͳͶ  ˏ. (4.60) 

ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܶ̅ = ʹ,ͷ ∙ ݃ݒ = ʹ,ͷ ∙ ʹͲͻ,ͺͳ = ͷ,ͳ ˔. (4.61) 

 
ɇɚɯɨɞɢɬɫɹ ɫɪɟɞɧɹɹ ɞɥɢɧɵ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
ߣ̅  = ݃ ∙ ܶଶ̅̅̅̅ʹߨ = ͻ,ͺͳ ∙ ͷ,ͳଶʹ ∙ ͵,ͳͶ = ͶͲ,͸ ˏ. (4.62) 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
 ݀ ൒ Ͳ,ͷ̅(4.63) ;ߣ 
 Ͷʹ ˏ ൒ ʹͲ,͵   ˏ −ɭɫɥɨɜɢɟɜɵɩɨɥɧɹɟɬɫɹ. 
 
ȼɵɫɨɬɭ ɜɨɥɧɵ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 

ɡɨɧɵ ɨɩɪɟɞɟɥɹɸɬ, ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ h ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ Ki, ɡɚɜɢɫɹɳɟɝɨ ɨɬ 
ɜɨɥɧɨɨɛɪɚɡɭɸɳɢɯ ɮɚɤɬɨɪɨɜ. Kiɨɩɪɟɞɟɥɹɟɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ – 1% ɫ ɭɱɟɬɨɦ 
ɦɟɥɤɨɜɨɞɧɨɣ ɡɨɧɵ ([7] ɫɬɪ.37). 

ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ℎଵ% = ℎ̅ ∙ ݇𝑖 = ͳ,ͳͶ ∙ ʹ,ͳ = ʹ,Ͷ ˏ, (4.64) 
  

 ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵ ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

  ℎ௥௨௡ ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = Ͳ,ͻ ∙ Ͳ,ͺ ∙ ͳ,ͷ ∙ ʹ,ͷ ∙ ʹ,Ͷ = = ͸,ͷ ˏ, (4.65) 

 
ɝɞɟ݇௥ = Ͳ,ͻɢ ݇௣ = Ͳ,ͺ−ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɇɢɉ [6, ɬɚɛɥɢɰɚ 6] ɤɪɟɩɥɟɧɢɟ ɨɬɤɨɫɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ 
ɩɥɢɬɚɦɢ;   ݉ = ʹ – ɡɚɥɨɠɟɧɢɟ ɨɬɤɨɫɚ; ݇௦௣ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [6, ɬɚɛɥɢɰɚ 7]; ݇௥௨௡ = ʹ,ͷ− ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [27, ɪɢɫ. 10] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ 𝜆̅ℎభ% = ͳ͸,ͻ. 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɇɉɍ ɢ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ: 
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  ℎ௦ = ͸,ͷ + Ͳ,Ͳ͵ + Ͳ,ͷ = ͹,Ͳ͵,  
ʒʒʞߘ  = ͵ͺͻ,Ͳ + ͹,Ͳ͵ = ͵ͻ͸,Ͳ,  
 

4.10.2 Ɋɚɫɱɟɬ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
ʒʐʞߘ  = ʜʞʢߘ + ℎଵ% + ∆ℎ௦௘௧ + ܽ,  (4.66) 
ʒʐʞߘ  = ͵ͺͻ,Ͳ + ʹ,Ͷ + Ͳ,Ͳ͵ + Ͳ,͹ = ͵ͻʹ,ͳ͵ ˏ. 
ʒʐʞߘ  = ʣʞʢߘ + ℎଵ% + ∆ℎ௦௘௧ + ܽ,  (4.67) 
ʒʐʞߘ  = ͵ͻͲ,Ͳ + ʹ,Ͷ + Ͳ,ͲͲͶ + Ͳ,͹ = ͵ͻ͵,ͳͲͶ ˏ. 
 
ɝɞɟа – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 
0,7 ɦ ɞɥɹ ȽɌɋ II  ɤɥɚɫɫɚ. 
 

4.10.3 Ɋɚɫɱɟɬ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɵɤɚ 
 
 Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɦɟɦ:  
 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͵ͺʹ,Ͳ + ͳ,͸ ∙ ͹ = ͵ͻ͵,ʹ ˏ. (4.68) 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɧɚɡɧɚɱɚɟɬɫɹ ɧɚɢɛɨɥɶɲɟɣ: ∇ʒʐ = ∇ʒʞ = ͵ͻ͸,Ͳ ˏ. 
 

4.11 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
 ɍ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɟɬ ɪɚɡɥɢɱɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ: ɜɨɞɨɫɥɢɜɧɭɸ ɝɪɚɧɶ, ɛɵɤɢ ɢ ɭɫɬɨɢ, ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ ɢ 
ɢɯ ɭɩɥɨɬɧɟɧɢɹ, ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɞɪɟɧɚɠɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɢ 
ɜ ɨɫɧɨɜɚɧɢɢ. 
 

4.11.1 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. ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ, ɨɩɪɟɞɟɥɹɸɬ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ.  

Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  

௡ܤ  = 𝜑݃ݐ ∙ ℎ = Ͳ,͹ ∙ ͺ͸,Ͳ = ͸Ͳ,ʹ ˏ. (4.69) 
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ɝɞɟ݃ݐ𝜑 – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ= 0,7 (ɞɥɹ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ). 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͵ͺͻ,Ͳ − ͵Ͳ͵,Ͳ = ͺ͸,Ͳ ˏ. (4.70) 
 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ܽ = ͵Ͳͷ,Ͳ − ʹ = ͵Ͳ͵,Ͳ ˏ, (4.71) 
 
ɝɞɟа = 2 – ɞɥɢɧɚ ɡɚɝɥɭɛɥɟɧɢɹ ɜ ɦɟɬɪɚɯ. 
 Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ, ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɨɣ ɲɢɪɢɧɵ 
ɞɥɹ ɚɜɬɨɞɨɪɨɝɢ (ɦɢɧɢɦɭɦ 4,5 ɦ), ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ ɢ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ 
ɚɜɬɨɞɨɪɨɝɨɣ, ɩɨɞɤɪɚɧɨɜɵɦɢ ɩɭɬɹɦɢ ɢ ɝɪɚɧɹɦɢ ɩɥɨɬɢɧɵ ɩɪɢɦɟɦ ɲɢɪɢɧɭ 
ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɪɚɜɧɨɣ 25,0 ɦ.   
 

4.11.2 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
 Ɉɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɡɚɝɥɭɛɥɟɧɨ ɧɚ 2 ɦ ɜ 
ɫɤɚɥɭ. ɉɨɞ ɩɨɞɨɲɜɨɣ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɭɫɬɪɨɟɧɚ 
ɜɟɪɬɢɤɚɥɶɧɚɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ, ɨɫɶ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
ɪɚɜɧɨɦ (0,05÷0,1)∙B, ɝɞɟ B–ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 0,07∙61=4,3 ɦ ɨɬ 
ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ. Ɂɚɜɟɫɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɹɞɵ ɛɭɪɨɜɵɯ ɫɤɜɚɠɢɧ (ɞɢɚɦɟɬɪɨɦ 
100 ɦɦ), ɜ ɤɨɬɨɪɵɟ ɧɚɝɧɟɬɚɟɬɫɹ ɪɚɫɬɜɨɪ ɰɟɦɟɧɬɚ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 
(0,5÷0,8)∙ɇmax=57,5 ɦ ɨɬ ɞɧɚ. 
௠௔௫ܪ  = ∇ʜʞʢ − ∇ʜʐˏˋː = ͵ͺͻ,Ͳ − ͵Ͳ͸,ͻ = ͺʹ,ͳ ˏ. (4.72) 
 
ɝɞɟ     ∇ʜʐˏˋː– ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɚɧɢɬɚɪɧɨɦɭ ɩɨɩɭɫɤɭ ɜ ɇȻ. 
 Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ߜˊ˃˅ɞɨɥɠɧɚ ɛɵɬɶ: 
˅˃ˊߜ  = ˓ˍܬˊܪ∆ ∙ ௡ߛ = Ͷͻ,͵ ∙ ͳ,ʹͲͳͷ = ͵,ͻ, (4.73) 

 
ɝɞɟ    ∆ܪˊ– ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ; ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ܬˍ˓ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ 
ɩɪɢɧɢɦɚɟɬɫɹ 15. 
 

ˊܪ∆  = ௗܪ − ௔௦ܪ = ͺʹ,ͳ −  ͵ʹ,ͺ = Ͷͻ,͵ ˏ. (4.74) 

  
4.11.3 Ⱦɪɟɧɚɠ 
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Ⱦɪɟɧɚɠɧɚɹ ɫɟɬɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɞɥɹ ɪɚɡɝɪɭɡɤɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ, 
ɬɚɤ ɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ, ɯɚɪɚɤɬɟɪɨɦ ɢɯ ɢɡɦɟɧɟɧɢɹ, 
ɨɰɟɧɤɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɹɞ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ, ɫɨɟɞɢɧɟɧɧɵɯ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ 
ɨɬɜɨɞɹɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ. ɋɨɜɦɟɫɬɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɡɚɜɟɫ ɢ ɞɪɟɧɚɠɚ ɞɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɷɮɮɟɤɬ. 

ɉɨ [ɫɩɪɚɜɨɱɧɢɤ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ, ɪɚɡɞɟɥ 11.1.3] ɩɪɢɦɟɦ ɜɟɪɬɢɤɚɥɶɧɵɣ 
ɞɪɟɧɚɠ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɢɦ ɜ ɜɢɞɟ ɨɞɧɨɝɨ ɪɹɞɚ ɫɤɜɚɠɢɧ.  ɋɤɜɚɠɢɧɵ ɜɵɯɨɞɹɬ ɜ 
ɧɢɠɧɸɸ ɞɪɟɧɚɠɧɨ-ɫɦɨɬɪɨɜɭɸ ɝɚɥɟɪɟɸ, ɨɬɤɭɞɚ ɜɨɞɚ ɨɬɜɨɞɢɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ 20 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ – 3,0 ɦ. 

Ⱦɪɟɧɚɠɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɧɨ ɢ ɜ ɛɟɪɟɝɨɜɵɯ 
ɩɪɢɦɵɤɚɧɢɹɯ – ɞɥɹ ɩɟɪɟɯɜɚɬɚ ɨɛɯɨɞɧɨɝɨ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɫ ɰɟɥɶɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɟɪɟɝɨɜɵɯ ɫɤɥɨɧɨɜ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. Ƚɥɭɛɢɧɚ 
ɞɪɟɧɚɠɚ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 0,7 ɝɥɭɛɢɧɵ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ, ɬɨ ɟɫɬɶ 40 ɦ.  

Ⱦɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɨɫɨɛɨɣ ɝɚɥɟɪɟɢ ɜ ɩɥɨɬɢɧɟ, ɨɬɤɭɞɚ 
ɜɨɞɚ ɨɬɜɨɞɢɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. 
 

4.11.4 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɧɚ ɫɟɤɰɢɢ 
 
 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɲɜɵ ɞɟɥɹɬ ɩɥɨɬɢɧɭ ɩɨ ɲɢɪɢɧɟ ɧɚ ɫɟɤɰɢɢ. ɒɢɪɢɧɚ 
ɫɟɤɰɢɢ ɪɚɜɧɚ 11,0 ɦ.  Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧ ɫɤɜɨɡɧɵɦɢ ɲɜɚɦɢ ɨɫɭɳɟɫɬɜɥɟɧɚ ɩɨ 
ɰɟɧɬɪɭ ɛɵɤɨɜ ɫ ɰɟɥɶɸ ɢɫɤɥɸɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ 
ɫɦɟɠɧɵɯ ɛɵɤɨɜ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɡɚɤɥɢɧɢɜɚɧɢɹ ɡɚɬɜɨɪɨɜ.  

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɲɜɵ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶɸ, 
ɞɨɫɬɚɬɨɱɧɨɣ ɲɢɪɢɧɨɣ, ɩɨɡɜɨɥɹɸɳɟɣ ɨɬɞɟɥɶɧɵɦ ɫɟɤɰɢɹɦ ɩɟɪɟɦɟɳɚɬɶɫɹ 
ɧɟɡɚɜɢɫɢɦɨ, ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɛɨɬɨɣ ɲɜɨɜ ɢ ɪɟɦɨɧɬɚ 
ɭɩɥɨɬɧɟɧɢɹ. ɉɨ ɤɨɧɫɬɪɭɤɰɢɢ ɲɜɵ ɩɪɢɦɟɧɹɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɥɨɫɤɢɟ, ɨɧɢ 
ɨɬɥɢɱɚɸɬɫɹ ɩɪɨɫɬɨɬɨɣ ɜɵɩɨɥɧɟɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶɸ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɝɨ ɨɬɜɨɞɚ 
ɜɨɞɵ, ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜ ɲɨɜ, ɫɬɚɬɢɱɟɫɤɨɣ ɨɩɪɟɞɟɥɟɧɧɨɫɬɶɸ ɪɚɛɨɬɵ.  

ɒɢɪɢɧɚ ɲɜɚ ɩɪɢ ɞɥɢɧɟ ɨɤɨɥɨ 5 ɦɟɬɪɨɜ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ 
ɩɥɨɬɢɧɵ ɩɪɢɧɹɬɚ 5 ɦɦ, ɜ ɨɫɬɚɥɶɧɨɣ ɱɚɫɬɢ ɫɟɱɟɧɢɹ (ɝɞɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɬɟɦɩɟɪɚɬɭɪɚ, ɛɥɢɡɤɚɹ ɤ ɫɪɟɞɧɟɝɨɞɨɜɨɣ) – 2ɦɦ.  

ɒɜɵ ɜɵɩɨɥɧɹɸɬɫɹ ɫɤɜɨɡɧɵɦɢ ɧɚ ɜɫɸ ɜɵɫɨɬɭ (ɱɬɨ ɩɪɨɳɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɪɚɛɨɬ).  
 

4.11.5 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɧɚ ɫɬɨɥɛɵ 
 
 Ɋɚɡɪɟɡɵ ɩɨɩɟɪɟɤ ɩɨɬɨɤɚ (ɜɞɨɥɶ ɨɫɢ ɫɨɨɪɭɠɟɧɢɹ) ɨɛɪɚɡɭɸɬ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 
ɫɟɤɰɢɨɧɧɵɦɢ ɪɚɡɪɟɡɚɦɢ ɫɬɨɥɛɵ. ɋɬɨɥɛɱɚɬɚɹ ɪɚɡɪɟɡɤɚ ɫ ɨɛɴɟɦɧɵɦɢ ɲɜɚɦɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɡɚɜɢɫɢɦɨɟ ɜɨɡɜɟɞɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɫɬɨɥɛɨɜ ɢ ɩɨɡɜɨɥɹɟɬ 
ɨɦɨɧɨɥɢɱɢɜɚɬɶ ɨɛɴɟɦɧɵɟ ɲɜɵ 1,5 ɦ, ɩɪɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɛɟɬɨɧɚ ɜ ɨɫɧɨɜɧɵɯ ɫɬɨɥɛɚɯ.  

Ɋɚɡɦɟɪɵ ɛɥɨɤɨɜ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜ ɩɥɚɧɟ 11×20,3 ɦ. Ɋɚɡɪɟɡɤɚ ɧɚ ɛɥɨɤɢ 
ɫɥɭɠɢɬ ɧɟ ɬɨɥɶɤɨ ɰɟɥɹɦ ɪɚɡɛɢɜɤɢ ɬɟɯɧɨɥɨɝɢɢ ɜɨɡɜɟɞɟɧɢɹ ɧɚ ɞɢɫɤɪɟɬɧɵɟ 
(ɩɪɟɪɵɜɢɫɬɵɟ) ɷɬɚɩɵ, ɧɨ ɢ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɟɪɵ ɩɨ 
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ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɛɟɬɨɧɚ. ɋ ɭɱɟɬɨɦ 
ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɪɚɜɧɨɣ 61 ɦ, ɩɨɥɭɱɚɟɬɫɹ 3 ɫɬɨɥɛɚ ɩɨ 20,3ɦ. 
 

4.11.6 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
 Ʉɪɟɩɥɟɧɢɟ ɞɧɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɨɬɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ 
ɭɫɩɨɤɨɟɧɢɹ ɢ ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ, ɜɵɩɨɥɧɟɧɨ ɢɡ ɛɟɬɨɧɧɵɯ ɩɥɢɬ, ɭɥɨɠɟɧɧɵɯ ɩɨ 
ɞɧɭ ɧɚ ɜɵɯɨɞɟ ɢɡ ɨɬɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛ ɡɞɚɧɢɹ Ƚɗɋ. Ɍɨɥɳɢɧɚ ɩɥɢɬ ɩɪɢɦɟɦ 0,4 ɦ. 

 
4.11.7 Ƚɚɫɢɬɟɥɶ ɷɧɟɪɝɢɢ ɜɨɞɵ 

 
ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɢɡɛɵɬɨɱɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɧɨɫɨɤ – ɬɪɚɦɩɥɢɧ (ɪɟɠɢɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ). Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ 
ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ ɝɚɫɢɬɫɹ ɡɚ ɫɱɟɬ ɩɪɟɨɞɨɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɩɪɢ ɚɷɪɚɰɢɢ ɫɬɪɭɢ ɢ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢ ɪɚɫɬɟɤɚɧɢɢ ɟɟ ɜ ɜɨɞɹɧɨɣ 
ɩɨɞɭɲɤɟ ɩɨɫɥɟ ɩɨɝɪɭɠɟɧɢɹ ɩɨɞ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɚ ɞɨ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɹɦɵ ɪɚɡɦɵɜɚ ɷɧɟɪɝɢɹ ɫɬɪɭɢ ɪɚɫɯɨɞɭɟɬɫɹ ɢ ɧɚ ɪɚɡɦɵɜ ɝɪɭɧɬɚ. 

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɧɨɫɤɚ: 
– ɩɪɟɜɵɲɟɧɢɟ ɧɚɞ ɦɚɤɫɢɦɚɥɶɧɵɦ ɭɪɨɜɧɟɦ ɇȻ ɫɨɫɬɚɜɥɹɟɬ 1.5 ɦ; 
– ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ – ɬɪɚɦɩɥɢɧɚ 350. 

 
4.12 ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. Ɉɫɧɨɜɧɵɟ 

ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɪɚɫɫɱɢɬɚɟɦ ɨɫɧɨɜɧɵɟ 
ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɧɟё: ɜɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɜɟɫ ɛɵɱɤɚ, ɜɟɫ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɜɟɫ ɡɚɬɜɨɪɚ ɢ ɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ), 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɫ ȼȻ ɢ ɇȻ, ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɢ 
ɜɡɜɟɲɢɜɚɸɳɟɟ ɞɚɜɥɟɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɱɧɭɸ ɮɨɪɦɭ. 

 
4.12.1 ȼɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
ɇɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɦ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ ɩɥɨɬɢɧɵ. Ⱦɥɹ ɷɬɨɝɨ 

ɜɵɱɟɪɱɢɜɚɟɦ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɩɥɨɳɚɞɶ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ, ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɢ 
ɩɥɟɱɨ ɫɢɥɵ ɨɩɪɟɞɟɥɹɟɦ ɫ ɩɨɦɨɳɶɸ AutoCAD . 

 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
 

ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ .  (4.75) 

 
ɋɭɦɦɚɪɧɵɣ ɦɨɦɟɧɬ ɛɭɞɟɬ: 
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 ʛ = ܩ · ܴ (4.76) 

 
ɝɞɟR – ɩɥɟɱɨ ɫɢɥɵ. 

 
4.12.2 ȼɟɫ ɛɵɤɚ 

 
 ɉɥɨɳɚɞɶ ɩɪɨɮɢɥɹ ɛɵɤɚ, ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɢ ɩɥɟɱɨ ɫɢɥɵ ɨɩɪɟɞɟɥɹɟɦ ɫ 
ɩɨɦɨɳɶɸ AutoCAD. 

ȼ ɪɚɫɱɟɬɚɯ ɩɪɟɧɟɛɪɟɝɚɟɦ ɭɦɟɧɶɲɟɧɢɟɦ ɜɟɫɚ ɛɵɱɤɚ ɡɚ ɫɱёɬ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɚɡɨɜ ɞɥɹ ɡɚɬɜɨɪɚ. 
 

˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ ,  (4.77) 

 
ɝɞɟ3=˄ߜ ɦ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 

Ɋɚɫɱɟɬɵ ɧɚɝɪɭɡɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɛɵɤɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.5. 
 
Ɍɚɛɥɢɰɚ 4.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɧɚɝɪɭɡɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɛɵɤɚ 

ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ Ȼɵɤ 
F, ɦ2 G, ɤɇ/ɦ R, ɦ F , ɦ2 G, ɤɇ/ɦ R, ɦ 
2617 44811 -10,5 3426 21999 -10,5 

 
4.12.3 ȼɟɫ ɡɚɬɜɨɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
 ɉɪɢɧɢɦɚɟɦ ɡɚɬɜɨɪ ɩɥɨɫɤɢɦ, ɫɤɨɥɶɡɹɳɢɦ. ȼɟɫ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
Ⱥ.ɉ. Ȼɟɪɟɡɢɧɫɤɨɝɨ [7]: 
 

 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͸ͺ ∙ √͸ͺ ∙ ͻ,ͺͳ = ͵Ͳ͵ ˍʜ. (4.78) 

 

ɝɞɟ ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺ͵ͻͲ,Ͳ − ͵ͺʹ + Ͳ,ͷሻ ∙ ͺ = ͸ͺ ˏଶ. (4.79) 

  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 

ˊݍ  =  ܳˊܾ = ͵Ͳ͵ͺ = ͵ͺ ˍʜˏ, (4.80) 

 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܳˊ 

 
 ܴ = −͵Ͳ,ͳ ˏ. 
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4.12.4 Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɩɨɞɨɲɜɭ 
ɩɥɨɬɢɧɵ,ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
 
 ɉɨɥɧɨɟ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 
ɞɚɜɥɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɫɬɪɨɢɦ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɢ 
ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ. Ⱦɚɥɟɟ ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ. 
 ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɬɪɨɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɭɱɟɧɧɵɯ 
ɫɨɨɬɧɨɲɟɧɢɣு𝑎ೞு೏ = Ͳ,ͶͲ; ு೏ೝு೏ = Ͳ,ͳͷ; ɞɥɹII  ɤɥɚɫɫɚ [ɋɉ40.13330.2012], ɬɨɝɞɚ ɩɪɢ 
ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ: 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ሺ͵ͺͻ,Ͳ − ͵Ͳ͸,ͻሻ = ͵ʹ,ͺ ˏ; (4.81) 

ௗ௥ܪ  = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ͳͷ ∙ ሺ͵ͺͻ,Ͳ − ͵Ͳ͸,ͻሻ = ͳʹ,͵ˏ. (4.82) 
 
 ȼ ɪɚɦɤɚɯ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɪɚɫɱɟɬ ɧɚ ɨɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɞɨɩɭɫɬɢɦɨ ɧɟ ɩɪɨɜɨɞɢɬɶ. 
  

 ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵэ˒̠. (4.83) 

 
ɝɞɟS–  ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ; ߩ௪– ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ. 

Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.6. 
 
Ɍɚɛɥɢɰɚ 4.6 – Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ 
S, ɦ2 Wɮ, ɤɇ/ɦ RWɮ, ɦ 
677,7 6648 16 
 

4.12.5 ȼɡɜɟɲɢɜɚɸɳɟɟ ɞɚɜɥɟɧɢɟ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ 
 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɫɤɨɫɬɶ ɩɨɞɨɲɜɵ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 
ɮɚɤɬɢɱɟɫɤɨɦɭ ɨɱɟɪɬɚɧɢɸ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ.  
 

 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵэ˒˅́  (4.84) 

 
ɝɞɟS–  ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ; ߩ௪– ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ. 

Ɋɚɫɱɟɬ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.7. 
 
Ɍɚɛɥɢɰɚ 4.7 – Ɋɚɫɱɟɬ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
S, ɦ2 Wɜɡɜ1, ɤɇ/ɦ RWɜɡɜ, ɦ 
200,0 1962 0 
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4.12.6 Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ȼȻ 
 
 Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɫ ȼȻ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

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

 ܶ˅ = ௪ߩ ∙ ݃ ∙ ʹ˅ଶܪ , (4.85) 

 

ɝɞɟ ܪ˅ = ʜʞʢߘ −  ʞʝʓ. (4.86)ߘ

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɢ ɇȻ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 
 

4.12.7 Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɫɨ ɫɬɨɪɨɧɵ ɇȻ 
 
 Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ɇȻ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ܶː = ௪ߩ ∙ ݃ ∙ ʹଶːܪ , (4.87) 

 

ɝɞɟ ܪː = − ʢʜʐߘ  ʞʝʓ. (4.88)ߘ

 
Ɍɚɛɥɢɰɚ 4.8 – Ɋɚɫɱɟɬ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɢ ɇȻ 

Ȼɶɟɮ S, ɦ2 ܶː , ɦ ܴ, ɦ 
ȼȻ 3528,0 34609,68 28 
ɇȻ 7,6 74,556 -1,3 

 
4.12.8 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 

 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɧɚɧɨɫɨɜ Wɧ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɚɤ ɩɥɨɳɚɞɶ ɬɪɟɭɝɨɥɶɧɨɣ ɷɩɸɪɵ, ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɣ ɪɚɜɟɧɊɧ– ɞɚɜɥɟɧɢɟ 
ɧɚɧɨɫɨɜ, ɚ ɜɵɫɨɬɚ ɪɚɜɧɚ ɜɵɫɨɬɟ ɫɥɨɹ ɧɚɧɨɫɨɜ hɧ. 
 

ːܧ  = ℎː ∙ ʹː݌ = ͵,Ͳ ∙ ͳͺ,Ͷʹ = ʹ͹,͸ ˍʜˏ. (4.89) 

 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ːʹቁ = ͳ͵ ∙ ͵ ∙ tanଶ (Ͷͷ − ʹͳʹ) = ͳͺ,Ͷ ˍʜˏଶ . (4.90) 

 
ɝɞɟ  ːߛ = ͳ͵  ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

hɧ– ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ; 
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𝜑ː = ʹͳ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
  

4.12.9 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɵɯ ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. 
Ɇɨɠɟɜɢɬɢɧɨɜɚ: 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 

 ℎ𝟎 = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ ʹ,ͶଶͶͲ,͸ = Ͳ,Ͷͷ ˏ. (4.91) 

 ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,Ͷ ∙ (ͶͲ,͸͵,ͳͶ + Ͳ,Ͷͷ ʹ )  =  ͳͷͷ ˍʜˏ. (4.92) 

  
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
 

௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͶͲ,͸͸,ʹͺ − ͵ͅ ∙ ʹ,Ͷ = ͷ,͸. (4.93) 

 
 ɗɩɸɪɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɨɫɧɨɜɚɧɢɟ 
ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ ɬɪɟɭɝɨɥɶɧɢɤɚ, 
ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟͳ,ͳℎଵ% = ʹ,͸ ˏ ɧɚɞ ɍȼȻ, ɚ ɞɪɭɝɚɹ 
ɧɟ ɧɢɠɟͺℎଵ% = ͳͻ,ʹ ˏ ɍȼȻ. 
 

4.13 ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
 
 Ɂɧɚɱɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɝɪɭɡɤɢ ɜ ɬɚɛɥɢɰɟ ɪɚɜɧɨ ɩɪɨɢɡɜɟɞɟɧɢɸ 
ɧɚɝɪɭɡɤɢ ɜɵɱɢɫɥɟɧɧɨɣ ɜɵɲɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ  ߛ௙[13]. 
 Ɂɧɚɤ ɦɨɦɟɧɬɚ ɫɢɥɵ ɜɵɛɢɪɚɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɟɣɫɬɜɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɟ: 
ɟɫɥɢ ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɥɨɬɢɧɭ, ɫɬɪɟɦɢɬɫɹ ɩɨɜɟɪɧɭɬɶ ɟɟ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɩɨɞɨɲɜɵ, ɬɨ ɦɨɦɟɧɬɭ ɨɬ ɷɬɨɣ ɫɢɥɵ ɩɪɢɫɜɚɢɜɚɟɦ ɡɧɚɤ 
«+», ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ «–» ɦɨɦɟɧɬ ɨɬ ɫɢɥɵ ɫɱɢɬɚɟɦ ɨɬɪɢɰɚɬɟɥɶɧɵɦ. 

ɋɜɟɞɟɦ ɜɫɟ ɧɚɝɪɭɡɤɢ ɜ ɬɚɛɥɢɰɭ 4.9. 
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Ɍɚɛɥɢɰɚ 4.9 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 

ɇɚɝɪɭɡɤɢ f ɇɚɩɪɚɜɥɟɧɢɟ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɋɢɥɚ, ɤɇ/ɦ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ 
Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ 

ɞɚɜɥɟɧɢɟ ȼȻ 
1 ĺ 34609,7 28,0 969071,0 

Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ 
ɞɚɜɥɟɧɢɟ ɇȻ 

1 ĸ 74,6 -1,3 -96,9 

ȼɟɫ ɩɥɨɬɢɧɵ 0,95 Ļ 42570,1 -10,5 -446986,3 
ȼɟɫ ɛɵɤɚ 0,95 Ļ 20898,7 -10,5 -219436,6 

ȼɟɫ ɡɚɬɜɨɪɚ 0,9 Ļ 34,2 -30,1 -1029,4 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 1,2 ĺ 33,1 3,0 99,4 
ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 1 ĺ 155,0 78,5 12167,5 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ 

ɞɚɜɥɟɧɢɟ 
1 Ĺ 6648,2 16 106371,8 

ȼɡɜɟɲɢɜɚɸɳɟɟ 
ɞɚɜɥɟɧɢɟ 

1 Ĺ 1962,0 0,0 0,0 

ΣNɜɟɪɬ, ɤɇ/ɦ Ľ 54893 
ΣNɝɨɪ, ɤɇ/ɦ ļ 34723 

ΣM, ɤɇ 420160 
 

4.14 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɭɞɟɦ ɩɪɨɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ I-ɨɣ 
ɝɪɭɩɩɵ (ɫɨɫɬɨɹɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɨɨɪɭɠɟɧɢɟ ɫɬɚɧɨɜɢɬɫɹ ɧɟ ɩɪɢɝɨɞɧɵɦ ɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ) [16]. 
 

4.14.1Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ ɜ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ ɜɨɞɨɫɥɢɜɧɨɦ 
ɩɥɨɬɢɧɵ 
 
 Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ. ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

– ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = − ͷͶͺͻ͵͸ͳ + ͸ ∙ ͶʹͲͳ͸Ͳ͸ͳଶ = = −ʹʹʹ ˍʜ/ˏଶ 

(4.94) 

 
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 ∙ ͺʹ,ͳ = −ͻͲͷ ˍʜˏଶ , (4.95) 

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

 𝜏௫௬௨ = ௗ௨ܪ௪ߛ) + 𝜎௬௨൯ ∙ ݉௨ = Ͳ ˍʞ˃. (4.96) 
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Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 

 𝜎ଵ௨ = 𝜎௬௨ሺͳ + ݉௨ଶሻ + ௗ௨݉௨ଶܪ௪ߛ = −ʹʹʹ ˍʞ˃. (4.97) 
 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 

 𝜎ଷ௨ = ௗ௨ܪ௪ߛ− = −ͻ,ͺͳ ∙ ͺʹ,ͳ = −ͺͲͷ  ˍʞ˃. (4.98) 
  

– ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ˒ܤܰ − ͸ ∑ ˒ଶܤܯ = − ͷͶͺͻ͵͸ͳ − ͸ ∙ ͶʹͲͳ͸Ͳ͸ͳଶ = = −ͳͷ͹͹  ˍʞ˃, (4.99) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧݉௧ଶ − ௗ௧ܪ௪ߛ ∙ ሺͳ − ݉௧ଶሻ − ͳͷ͹͹,ͲͲ ∙ Ͳ,͹ଶ − ͻ,ͺͳ ∙ ͵,ͻ ∙ ∙ ሺͳ − Ͳ,͹ଶሻ = −͹ͻʹ ˍʞ˃, (4.100) 

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௫௬௧ = ௗ௧ܪ௪ߛ)− + 𝜎௬௧൯ ∙ ݉௧ = −ሺͻ,ͺͳ ∙ ͵,ͻ − ͳͷ͹͹,ͲͲሻ ∙ Ͳ,͹ = = ͳͲ͹͹ ˍʞ˃. (4.101) 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 

 𝜎З௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௗ௧ܪ௪ߛ ݉௧ଶ = −ͳͷ͹͹,ͲͲ ∙ ሺͳ + Ͳ,͹ଶሻ + ͻ,ͺͳ ∙ (4.102) ͵,ͻ ∙ Ͳ,͹ଶ = −ʹ͵͵ʹ ˍʞ˃. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 

 𝜎ଵ௧ = ௗ௧ܪ௪ߛ− = −ͻ,ͺͳ ∙ ͵,ͻ = −͵ͺ ˍʞ˃. (4.103) 
 

 ȼ ɩɪɢɜɟɞɟɧɧɵɯ ɮɨɪɦɭɥɚɯ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ 
ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɩɪɢɧɹɬ ɫɨ ɡɧɚɤɨɦ «+», ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ 
ɫɬɪɟɥɤɢ ɫɨ ɡɧɚɤɨɦ «-»; ɧɨɪɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɢɥɵ ɢ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɢɧɹɬɵ ɫɨ ɡɧɚɤɨɦ «+», ɫɠɢɦɚɸɳɢɟ ɫɨ ɡɧɚɤɨɦ «-». 
 ɋɜɟɞɟɦ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜ ɬɚɛɥɢɰɭ 4.10. 
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Ɍɚɛɥɢɰɚ 4.10 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɇɚɩɪɹɠɟɧɢɟ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɇɚɩɨɪɧɚɹ 
ɝɪɚɧɶ 

ɇɢɡɨɜɚɹ 
ɝɪɚɧɶ 𝜎௬ -222,00 -1577,00 𝜎௫ -805,00 -792,00 𝜏௫௬ 0 1077,00 𝜎ଵ -222,00 -38,00 𝜎ଷ -805,00 -2332,00 

 
4.14.2 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
 ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ, ɩɪɨɜɟɪɹɟɦ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ⱦɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ:  
 1. Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 𝜎௬௨ < Ͳ. 
 
 2. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 

 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙ ௗ௨ܪ . (4.104) 
 
 3. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 

௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ , (4.105) 
 

ɝɞɟ   ߛ௡ = ͳ,ʹͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ[11]; ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ,ͲͲ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ = Ͳ,ͻ. 
 bR  = 7,5 Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ ɛɟɬɨɧɚ 
ȼ12,5, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ [8]. 
 4.ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ: 
 𝜎௨̝ ൑ Ͳ. 
 

Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 
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Ɍɚɛɥɢɰɚ 4.11 – Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ  
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 𝜎௬௨ < Ͳ, ɤɉɚ −ʹʹʹ < Ͳ (ɫɠɚɬɢɟ) |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙ |ʹʹʹ| ௗ௨;, ɤɉɚܪ ൒ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ ͺʹ,ͳ = ʹͲͳ ߛ௡  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕, ɤɉɚ ͳ,ʹͲ ∙ ͳ ∙ |ͺͲͷ | = ͻ͸͸ ൑ Ͳ,ͻ ∙ ͹ͷͲͲ = ͸͹ͷͲ 𝜎௨̝ < Ͳ, ɤɉɚ −ʹʹʹ < Ͳ (ɫɠɚɬɢɟ) 
 
 ȼɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 
 

4.15 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɟɬ 
ɩɪɨɜɨɞɢɬɶ ɩɨ ɫɯɟɦɟ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɞɜɢɝɚ, ɩɪɨɯɨɞɹɳɢɯ ɩɨ: 
 ɚ) ɬɪɟɳɢɧɚɦ ɜ ɦɚɫɫɢɜɟ ɨɫɧɨɜɚɧɢɹߛ௟௖ = ͳ,Ͳ; 
 ɛ) ɤɨɧɬɚɤɬɭ ɛɟɬɨɧ-ɫɤɚɥɚ ɢ ɜ ɦɚɫɫɢɜɟ ɨɫɧɨɜɚɧɢɹ ɱɚɫɬɢɱɧɨ ɩɨ ɬɪɟɳɢɧɚɦ, 
ɱɚɫɬɢɱɧɨ ɩɨ ɦɨɧɨɥɢɬɭ ߛ௖ = Ͳ,ͻͷ. 
 
 [∑ ܹ˅ ˈ˓˕ ∙ 𝜑݃ݐ + ܥ ∙ [ܨ ∙ ∑௖ߛ ܹ̂ ˑ˓ˋˊ ∙ ௟௖ߛ ൑ ௡ߛ , (4.106) 

 
ɝɞɟ ∑ ܹ̂ ˑ˓ˋˊ– ɫɭɦɦɚ ɫɞɜɢɝɚɸɳɢɯ ɫɢɥ, ɤɇ/ɦ; 
 ∑ ܹ˅ ˈ˓˕– ɫɭɦɦɚ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɟɪɬɢɤɚɥɶɧɨ, ɤɇ/ɦ (ɬɚɛɥɢɰɚ 4.7); 
 F – ɩɥɨɳɚɞɶ ɤɨɧɬɚɤɬɚ ɩɨɞɨɲɜɵ ɨɫɧɨɜɚɧɢɹ ɧɚ ɨɞɢɧ ɩɨɝɨɧɧɵɣ ɦɟɬɪ, ɦ2; 
 𝜑 = ͵ͷ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ,݃ݐ𝜑 = Ͳ,͹Ͳ; 
 ɋ = 100 ɤɇ/ɦ2 – ɭɞɟɥɶɧɨɟ ɫɰɟɩɥɟɧɢɟ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ. 
 Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɶɲɟ ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɡɧɚɱɟɧɢɹ, ɞɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ ߛ௡ = ͳ,ʹͲ. 
 Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ: 
 

 [ͷͶͺͻ͵ ∙ Ͳ,͹ + ͳͲͲ ∙ ͸ͳ] ∙ Ͳ,ͻͷ͵Ͷ͹ʹ͵ ∙ ͳ,Ͳ = ͳ,ʹʹ > ௡ߛ ,  

 
 Ⱥɧɚɥɢɡɢɪɭɹ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ 
ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ. 
 

4.16 Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɩɟɪɟɦɵɱɟɤ 1-ɣ ɨɱɟɪɟɞɢ 
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ɉɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ ɱɚɫɬɶ ɪɭɫɥɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 50-60% ɞɥɹ 
ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɣ. 

Ⱦɥɹ ɧɚɡɧɚɱɟɧɢɹ ɨɬɦɟɬɨɤ ɝɪɟɛɧɹ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɨɩɟɪɟɱɧɨɣ 
ɩɟɪɟɦɵɱɟɤ ɨɩɪɟɞɟɥɹɸɬ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɟɣ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ. 

ɉɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ݖ  = ͳ𝜑ଶ ∙ ݃ʹ௖ଶݒ − ݃ʹ଴ଶݒ = ͳͲ,ͺଶ ∙ ͵,Ͷଶʹ ∙ ͻ,ͺͳ − ͳ,͹ଶʹ ∙ ͻ,ͺͳ = Ͳ,͹͹ ˏ, (4.107) 

 
ɝɞɟ𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ𝜑 = Ͳ,͹ͷ– Ͳ,ͺ;;  ݒ௖, ɢ ݒ଴ ɢ – ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɪɟɤɢ ɢ ɫɤɨɪɨɫɬɶ ɪɟɤɢ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ.  
 ɉɪɢ ɷɬɨɦ ݒ௖ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɧɟɪɚɡɦɵɜɚɸɳɭɸ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɚɦɵɯ 
ɤɪɭɩɧɵɯ ɱɚɫɬɢɰ ɝɪɭɧɬɚ ɥɨɠɚ ɪɟɤɢ: 
 
௖ݒ  = ௖ݓ˓˕˔ܳ = ͺ͹ͷʹͷͺ,ͺ = ͵,Ͷ ˏ/˔ , (4.108) 

 
଴ݒ  = ଴ݓ˓˕˔ܳ = ͺ͹ͷͷͳ͹,ͷ = ͳ,͹ ˏ/˔, (4.109) 

 
ɝɞɟݓ௖ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɩɪɢ ܳ˔˕˓; ݓ଴ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ ܳ˔˕˓. 
 Ɋɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ (ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ) 
ɩɪɢɧɢɦɚɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɟɠɟɝɨɞɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɢ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɪɟɦɟɧɧɨɝɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ – ɩɟɪɟɦɵɱɤɢ.  
 ɉɪɢɦɟɦ ɪɚɫɱɟɬɧɭɸ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɪɚɜɧɨɣ 10%, ɬɨɝɞɚܳ˔˕˓ = ͺ͹ͷ ˏଷ/ܿ, ∇ʢʜʐ = ͵ͳ͵,͹ ˏ.

  ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢܳ˔˕˓ɢ∇ʢʜʐ =͵ͳ͵,͹ ˏ. Ɉɩɪɟɞɟɥɹɟɦ ɜ AutoCAD:ݓ଴ = ͷͳ͹,ͷ ˏଶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨݓ௖ = ʹͷͺ,ͺ ˏଶ.  
ȼɵɫɨɬɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 

 
ʑʞܪ  = ℎʜʐ + ݖ + ܽ = ͺ,͹ + Ͳ,͹͹ + ͳ,Ͳ = ͳͲ,ͷ ˏ, (4.110) 

 
ɝɞɟа – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1 ɦ. 
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5 Ɍɟɯɧɨɥɨɝɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

5.1 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 
 

Ɍɚɤ ɤɚɤ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨɧɚɩɨɪɧɨɣ (ɜɵɫɨɬɚ 93 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. 

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

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

ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ. 
 

5.2 I ɷɬɚɩ− ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ 
ɪɭɫɥɚ 

 
Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ I ɷɬɚɩɚ: 
 ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɤɨɬɥɨɜɚɧɚ I 

ɨɱɟɪɟɞɢ; 
ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ; 
 ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦ. 319,5 ɦ ɫ 

ɨɪɝɚɧɢɡɚɰɢɟɣ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɟɤɰɢɹɯ 33,34; 
 ɜɪɟɡɤɚ ɜ ɫɤɚɥɭ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ; 
 ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ №38-46; 
 ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɜ ɨɫɧɨɜɚɧɢɢ ɫɟɤɰɢɣ 

№32 ɩɨ №46; 
 ɛɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
 ɦɨɧɬɚɠ ɡɚɬɜɨɪɨɜ ɞɥɹ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚ ɷɬɨɦ 

ɷɬɚɩɟ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɫɬɟɫɧɟɧɧɨɦɭ ɪɭɫɥɭ ɪɟɤɢ ɫɨ ɫɬɨɪɨɧɵ ɥɟɜɨɝɨ ɛɟɪɟɝɚ.Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɬɪɟɛɭɟɬɫɹ 
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ɜɨɡɜɟɫɬɢ ɩɟɪɟɦɵɱɤɢ, ɨɛɪɚɡɭɸɳɢɟ ɤɨɬɥɨɜɚɧ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ (ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ). 

ɑɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, ɫɨɫɬɚɜɥɹɟɬ 60 % ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ 
ɫɬɜɨɪɟ. 
 

5.2.1 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ 
 

ɐɟɥɶ ɪɚɫɱɟɬɚ – ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɵɣ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢ 
ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. 

ɉɟɪɟɦɵɱɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɜɪɟɦɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ IV ɤɥɚɫɫɚ 
ɤɚɩɢɬɚɥɶɧɨɫɬɢ. ȿɠɟɝɨɞɧɭɸ ɪɚɫɱɟɬɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɦɵɱɟɤ ɞɨ 10-ɯ ɥɟɬ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ -10% [1, ɩ.8.30 2]. 

Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 
ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 10% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ܳ˔˕˓ =ͺ͹ͷ ˏଷ ˔⁄ , ∇ɍȼ (Q10%)=313,5 ɦ, ɩɪɢ ɷɬɨɦ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɟɤɟ ɪɚɜɧɚ 8,5 ɦ, h= ∇ɍȼ (Q10%)-∇Ⱦɧɚ=313,5-305=8,5 ɦ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ 
ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɟɫɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɢ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ 
ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɚɦ: 

ɞɥɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
˒˅ܪ  =  ℎː˄ +  ܼ + ܽ,                                                                                    (5.1) 

˒˅ܪ  =  ͺ,ͷ +  Ͳ,ͳ  + ͳ = ͻ,͸ ˏ. 
 

ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ: 
˒˒ܪ  =  ℎː˄ +  ܼ,                                                                                                         (5.2) 

˒˒ܪ  =  ͺ,ͷ +  Ͳ,ͳ = ͺ,͸, 
 
ɝɞɟℎː˄– ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ܳ˔˕˓; ܼ– ɡɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ; ܽ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɦ. 

Ɂɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

 ܼ = ଵφమ ·  ௏೎మଶ·௚ −  ௏బమଶ ·௚,                                                                                        (5.3) 
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ܼ = ͳͲ,ͺͷଶ ·  ͳ,Ͷͷଶͳͻ,͸ʹ −  Ͳ,͹ͺଶͳͻ,͸ʹ = Ͳ,ͳͳʹ ˏ. 
ɝɞɟ  φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ φ = 0,8 – 
0,85, ɩɪɢɧɢɦɚɟɦ φ ɪɚɜɧɵɦ 0,85; 

V0–ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ; 

Vc –ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɢ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ. 
Ȼɵɬɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 ଴ܸ = ொ˔˕˓௪బ  ,                                                                                                       (5.4) 

 ଴ܸ = ଼଻ହଵଵ଴଴ = Ͳ,͹ͺ ˏ/˔. , 
 
ɝɞɟݓ଴– ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ ܳ˔˕˓ . 
 ௖ܸ = ொ˔˕˓ ௪೎ ,                                                                                                       (5.5)           

       ௖ܸ = ͺ͹ͷ͸ͲͲ = ͳ,Ͷͷ ˏ/˔. 
 
ɝɞɟ ݓ௖– ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɩɪɢ ܳ˔˕˓(55% ɨɬ ݓ଴); 

ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɜ=188,5 ɦ ɢ 
ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ Lɩ=196,7 ɦ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɭɧɬɨɜ (ɩɟɫɱɚɧɢɤ) 
ɪɟɤɢ ɪɚɜɧɚ 3,5  ɦ/ɫ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɭɫɥɨ  ɧɟ ɪɚɡɦɵɜɚɟɬɫɹ. 

 
5.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɦɵɱɟɤ 

 
ɉɪɢɧɢɦɚɟɦ ɤɚɦɟɧɧɨ- ɡɟɦɥɹɧɵɟ ɩɟɪɟɦɵɱɤɢ ɫ ɲɢɪɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 6 ɦ. 

ȼɟɪɯɨɜɨɣ ɨɬɤɨɫ ɩɟɪɟɦɵɱɤɢ 1:2, ɧɢɡɨɜɨɣ 1:1, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɚɯ 5.1 ɢ 
5.2,5.3. 

 

 
Ɋɢɫɭɧɨɤ 5.1−ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 
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Ɋɢɫɭɧɨɤ 5.2− ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 

 
ɉɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ 𝜔˅˒ = ͳͻͷ,ͺ ˏଶ;  𝜔˒˒ = ͳͷͻ,Ͷ ˏଶ. 
Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ 

ɨɱɟɪɟɞɢ: 
 

 V = ω˒˒ ∙ L˒˒ + ω˅˒L˅˒, ሺˏଷሻ, (5.6) 
 V = ሺω˒˒ ∙ L˒˒ + ω˅˒L˅˒ሻʹ = ͳͷͻ,Ͷ ∙ ͳͻ͸,͹ + ͳͻͷ,ͺ ∙ ͳͺͺ,ͷʹ = = ͵Ͷͳ͵ͳ,ʹ ˏଷ 

(5.7) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
 

˒ːܪ  =  ℎː˄ +  ܽ = ͺ,ͷ + ͳ = ͻ,ͷ ˏ (5.8) 
 

 
Ɋɢɫɭɧɨɤ 5.3 −ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɢɛɨɥɶɲɭɸ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ: ωɧɩ=192,3 ɦ2. 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
 ܸ =  𝜔 ∙ ˒ːܮ = ଵଽଶ,ଷ∙ଵ଼଼,ହଶ = ͳͺͳʹͶ,͵ˏଷ.                                                                        (5.9) 
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ɇɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ: 
 

˓ˈ˒ݐ   =  𝛴ܸ˒ ˓ˈ˒ܬ˓ˈ = ͵Ͷͳ͵ͳ,ʹ + ͳͺͳʹͶ,͵ͺͲͲ = ͸͸ ˔˖˕ = ʹ,ʹ ˏˈ˔, (5.10) 

 
ɝɞɟ𝛴ܸ˒ ˈ˓ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ, ܬ˒ˈ˓ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɟɪɟɦɵɱɤɢ, ɩɪɢɧɢɦɚɟɦ 800 
ɦ3/ɫɭɬ. (ɨɬɫɵɩɤɚ ɩɪɢɡɦ, ɭɩɥɨɬɧɟɧɢɟ, ɤɪɟɩɥɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ). 

ȼɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɨɬɫɵɩɤɭ ɩɟɪɟɦɵɱɟɤ 2,2 ɦɟɫɹɰɚ. 
 
5.2.3 Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 1-ɣ ɨɱɟɪɟɞɢ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ, ɡɚɤɥɸɱɟɧɧɨɣ ɦɟɠɞɭ 

ɩɟɪɟɦɵɱɤɚɦɢ I ɨɱɟɪɟɞɢ ɤɨɬɥɨɜɚɧɚ S=37077,9 ˏଶc ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCaD. Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ h =7 ɦ ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ 
ɜɨɞɵ ɜ ɪɟɤɟ Q =450 ɦ3/ɫ. 

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

 ܸ = ℎ ∙ ܵ = ͹ ∙ ͵͹Ͳ͹͹,ͻ ∙ ʹ = ͷͳͻͲͻͲ,͸ ˏଷ.                                                       (5.11) 
 

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. 
= ݐ   ௏ௐ∙௡ = ହଵଽ଴ଽ଴,଺ /ሺଷ଴଴∙ସሻ ଶସ = ͳͻ ˔˖˕ˑˍ.                                                    (5.12) 

 
ɇɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ: 
 

ܬ  = ℎݐ = ͹ͳͻ = Ͳ,Ͷ ˏ˔ˏˈː. (5.13) 

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

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
5.2.4 Ɂɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɟ ɪɚɛɨɬɵ 

 
ɐɢɤɥ ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɯ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɢɡ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɢ 

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

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦɵ ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɯ ɪɚɛɨɬ, ɨɛɴɟɦ ɤɨɬɥɨɜɚɧɚ ɩɨɞ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ. 

Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɨɛɴёɦɚ ɝɪɭɧɬɚ ɞɥɹ 
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ɩɪɨɤɥɚɞɤɢ ɞɨɪɨɝɢ  (40% ɨɬ ɜɪɟɡɤɢ). 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ 188,5 ɦ ɢ 196,7ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,  ɝɥɭɛɢɧɚ 

ɜɵɟɦɤɢ 2 ɦ.  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ: 
 

 ܸ = ˃ ∙ ܾ ∙ ܿ = ͳͺͺ,ͷ ∙ ͳͻ͸,͹ ∙ ʹ = ͹Ͷͳͷͷ,ͻ ˏଷ. (5.14) 
 
ɋ ɭɱɟɬɨɦ ɨɛɴёɦɚ ɝɪɭɧɬɚ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɞɨɪɨɝɢ: 
 
 ܸ = ͹Ͷͳͷͷ,ͻ · Ͳ,͸ + ͹Ͷͳͷͷ,ͻ = ͳͳͺ ͸Ͷͻ,ͶͶ ˏଷ. 

 
Ɉɛɴɟɦ  ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ: 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ 110 ɦ ɢ 196,7 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,  ɝɥɭɛɢɧɚ 

ɜɵɟɦɤɢ 2 ɦ.  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ: 

 ܸ = ͳͳͲ ∙ ͳͻ͸,͹ ∙ ʹ = Ͷ͵ʹ͹Ͷ ˏଷ. 
 

5.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɯ ɪɚɛɨɬ ɞɥɹ ɜɪɟɡɤɢ ɜ 
ɛɟɪɟɝɚɝɥɭɯɢɯ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 
 ܸ˅ ˓ˈˊˍˋ =501590  ˏ ଷ. 

 
ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɯ ɪɚɛɨɬ ɫɨɫɬɚɜɢɬ:  
 

 ∑W˅˞ˈˏˍˋ =  V˅˓ˈˊˍˋ +  Vˍˑ˕ˎ + V˅ˑˇ = (5.15) ͷͲͳͷͻͲ + ͹ͶͶͳͷ͸ + ͶͶ͵ʹ͹Ͷ + ͷͲͻͺ͸ = ͸͹ͲͲͲ͸ˏଷ. 
 
ȼ ɤɚɱɟɫɬɜɟ ɜɟɞɭɳɟɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 

ɩɪɢɦɟɧɹɟɬɫɹ ɷɤɫɤɚɜɚɬɨɪ ɗɄȽ-5Ⱥ, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ ݍˍˑ˅ =5 ɦ3.    
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ: 
 

 ʞэ˚ = ˙ݍ  ∙ ݊˙ ∙ ݇˅ = ͵,ͳ ∙ ͳ͵͵ ∙ Ͳ,͹ͷ = ͵ͳͲ ˏଷ/˚ (5.16) 
 

ɝɞɟ ݍ˙ = ˅ˑˍݍ  ∙ ݇ː/݇௣ = ͷ ∙ Ͳ,ͻ/ͳ,Ͷͷ = ͵,ͳͲ ˏଷ/˚ (5.17) 
kɧ =0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
kɪ=1,45 ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ; 
kɜ =0,75 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɢɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ; 
qɤɨɜ - ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ; 
 

 ݊˙ =  ͵͸ͲͲ/ݐ˙ = ͵͸ͲͲ/ʹ͹ = ͳ͵͵  (5.18) 
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ɝɞɟ     ݐ˙ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ 27 ɫɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ ɜ ɦɟɫɹɰ: 
 ͵ͳͲ ∙ ͺ ∙ ʹͳ = ͷʹͲͺͲ ˏଷ/ˏˈ˔. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ: 
 

ˏˈ˞˅ݐ   = ܸ˅ ˞ˈˏʞэ˚ = ͸͹ͲͲͲ͸ͷʹͲͺͲ = ͳ͵ ˏˈ˔/ (5.19) 

 
Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɢ ɩɟɪɟɜɨɡɤɢ ɝɪɭɧɬɚ ɢɡ 

ɤɨɬɥɨɜɚɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɫɚɦɨɫɜɚɥ ɫ ɨɛɴɟɦɨɦ ɤɭɡɨɜɚ 4-5 ɤɨɜɲɟɣ ɷɤɫɤɚɜɚɬɨɪɚ, 
ɬɨ ɟɫɬɶ 20ɦ3. ɉɪɢɧɢɦɚɟɦ ȻɟɥȺɁ 7548, ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

- ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɤɭɡɨɜɚ 20 ɦ3, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 40 ɬɨɧɧ. 
ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɞɨɪɨɝɟ: 
- ɝɪɭɠɟɧɵɣ ܸ̂˓ = ʹͲ ˍˏ/˚; 
- ɩɨɪɨɠɧɢɣ ܸ˒ ˑ˓ = ͵Ͳ ˍˏ/˚. 
ɋɨɝɥɚɫɧɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɞɨ ɦɟɫɬɚ 

ɪɚɡɝɪɭɡɤɢ ɩɪɢɦɟɪɧɨ 2 ɤɦ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɤɨɜɲɟɣ ɝɪɭɧɬɚ ɜ ɟɦɤɨɫɬɢ ɚɜɬɨɫɚɦɨɫɜɚɥɚ: 
 ݊ˍˑ˅ = ொ˔˃ˏ௤ˍˑ˅ =    ଶ଴   ଷ,ଵ = ͸,Ͷ  ˍˑ˅˛ˈˌ,                                                            (5.20) 

 
ɝɞɟ    ܳ˔˃ˏ - ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɚɦɨɫɜɚɥɚ, ܳ˔˃ˏ = ͳͲ  ˏ3. 

ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ: 
 

˃˙ݐ  = ˓ܸ̂˕ܮ + ˒ܸ˕ܮ ˑ˓ + ˓ݐ) + ൯˛˃ˏݐ = ʹʹͲ + ʹ͵Ͳ + ሺͲ,͵ʹ + Ͳ,Ͳʹͳሻ = Ͳ,ͷ ˚. (5.21) 

 
ɇɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɤɨɥɢɱɟɫɬɜɨ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ: 
 ˃ܰ/˔ = ௧˙˃௧˙∙௡ˍˑ˅˛ = ଴,ହ∙ଷ଺଴଴ଶ଻∙଻ ≈ ͳͲ ˏ˃˛ˋː.                                                      (5.22) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɯ ɪɚɛɨɬ ɪɚɛɨɬ ɜ 

ɦɚɲ∙ɱɚɫ/ɦ3: 
 

 
Iˊ˓  = ͳ͵ /͸͹ͲͲͲ͸ = Ͳ,ͲͲͲͲͳͻ ˏ˃˛ ∙ ˚˃˔/ˏ͵. 
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5.2.6 Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ 
 

Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ (ɞɚɥɟɟ 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   =  ʜ˖˔˕ + ℎ˒ = ͸ + ͳͲ ∙ Ͳ,ͳ͸Ͳ = ͹,͸ ˏ,                                              (5.23) 
 

ɝɞɟ ℎ˒ =  ሺͳͲ − ͳʹሻ ∙ ݀ (5.24) 
d –ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɚɪɤɨɣ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ (ɞɥɹ ȻɌɋ 150 

ɪɚɜɧɚ 160 ɦɦ). ʜ˖˔˕ − ˅˞˔ˑ˕˃ ˖˔˕˖˒˃. 
Ɉɩɪɟɞɟɥɹɟɦ ɤɥɚɫɫ ɩɨɪɨɞɵ ɩɨ ɬɪɭɞɧɨɫɬɢ ɛɭɪɟɧɢɹ ɉɛ. 
ɉɟɫɱɚɧɢɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɪɨɞɚɦ ɫɪɟɞɧɟɣ ɬɪɭɞɧɨɫɬɢ ɛɭɪɟɧɢɹ ɉɛ=6. 

ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɨɤ ɛɭɪɨɜɨɣ ɬɪɚɤɬɨɪɧɵɣ ȻɌɋ-150 ȻɆ (Ɍɍ 34-23-10132-86) 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ ɜ ɦɹɝɤɢɯ, ɦɟɪɡɥɵɯ ɢ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞɚɯ. 
ɍɫɬɚɧɨɜɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬɚɯ ɜ ɤɚɪɶɟɪɚɯ, ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɨɜ 
ɩɪɢ ɪɵɬɶɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɮɭɧɞɚɦɟɧɬɵ ɜɨɡɜɨɞɢɦɵɯ ɨɛɴɟɤɬɨɜ. 
Ȼɭɪɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɲɧɟɤɨɜɵɦ ɢɥɢ ɲɚɪɨɲɟɱɧɵɦ ɦɟɬɨɞɨɦ. Ƚɥɭɛɢɧɚ ɛɭɪɟɧɢɹ 
ɭɫɬɚɧɨɜɤɢ ȻɌɋ-150 - ɞɨ 36 ɦ (ɲɚɪɨɲɟɱɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɢ ɪɚɡɦɟɪɟ ɫɤɜɚɠɢɧɵ ɞɨ 
160 ɦɦ), ɩɪɢ ɲɧɟɤɨɜɨɦ ɛɭɪɟɧɢɢ - ɞɨ 11 ɦ (ɞɢɚɦɟɬɪ ɫɤɜɚɠɧɵ - ɞɨ 200 ɦɦ). 
Ⱦɨɩɭɫɬɢɦɵɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ ɤ ɜɟɪɬɢɤɚɥɢ - ɞɨ 30°. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ. 
ɋɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ ɦɟɬɪɵ/ɫɦɟɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
 

 ʞ˄.˔ˏ = ʡ˔ˏʡ଴ + ʡ˅ ∙ ʙˋ.˄ = ͺͲ,Ͳͻ + Ͳ,Ͳͳ͸ ∙ Ͳ,ͺ = ͸Ͳ,Ͷ ˏ/˔ˏ. (5.25) 

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

 

 ʡ଴ = ͳV˄ = ͳͳͳ = Ͳ,Ͳͻ ˚˃˔  (5.26) 

 ʡ˅ = Ͳ,Ͳͳ͸ ˚˃˔. 
 

ɝɞɟV˄=11ɦ/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͸ ∙ ͹,͸ = ͳʹͳ,͸ ˏଷ . (5.27) 
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 N˔ˍ˅ = ∑W˅˞ˈˏˍˋW˔ˍ˅ = ͸͹ͲͲͲ͸ͳʹͳ,͸ = ͷͷͳͲ ˛˕. ˔ˍ˅/. (5.28) 

 
 N˔ˍ˅ ∙ L˔ˍ˅ = ͷͷͳͲ ∙ ͹,͸ = Ͷͳͺ͹ͷ ˏ. ˄˖˓ˈːˋя. (5.29) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɛɭɪɨɜɵɯ ɪɚɛɨɬ: 
 

 ˒. ˏ. ˄˖˓ˈːˋя /ʞ˄. ˔ˏ = Ͷͳͺ͹ͷ/͸Ͳ,Ͷ = ͸ͻ͵ ˔ˏˈː = ͷͷͶ͹ ˚. (5.30) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ȻȼɊ ɪɚɛɨɬ ɜ ɦɚɲ∙ɱɚɫ/ɦ3: 
 

 I˄ = ͷͷͶ͹ /͸͹ͲͲͲ͸   = Ͳ,ͲͲͺ͵ ˏ˃˛ ∙ ˚˃˔/ˏଷ. (5.31) 
 

5.3 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ 
 

ɐɢɤɥ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɢɡ: ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ. Ʉ   
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɪɚɛɨɬɚɦ ɨɬɧɨɫɹɬɫɹ: ɚɪɦɚɬɭɪɧɵɟ ɢ ɨɩɚɥɭɛɨɱɧɵɟ ɪɚɛɨɬɵ.  

 Ʉ ɨɫɧɨɜɧɵɦ ɪɚɛɨɬɚɦ ɨɬɧɨɫɹɬɫɹ: ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, 
ɬɪɚɧɫɩɨɪɬ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ: ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ, ɩɨɞɝɨɬɨɜɤɚ 
ɨɫɧɨɜɚɧɢɣ, ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ ɜ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, 
ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ, ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ. 

 
5.3.1 ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɞɨ ɨɬɦ. 319,5 ɦ  I ɷɬɚɩɚ 

 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ȼ=60,2 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=16,5 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ: L=165,8 ɦ;  
Ɋɚɡɦɟɪɵ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 2∙1,5, ɦ; 
ɉɥɨɳɚɞɶ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ωɞɨ=3 ɦ2; 
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ, nɞɨ=2. 
ɇɚɯɨɞɢɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɫɟɯ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 

 Vˇˑ  = nˇˑ ∙ ʑ ∙  ω˅ˑ = ʹ ∙ ͸Ͳ,ʹ ∙  ͵ = ͵͸ͳ,ʹ ˏଷ. (5.32) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 

 V˄.˓. = B ∙ L ∙ h −  Vˇˑ; (5.33) 
 

 V˄.˓. = ͸Ͳ,ʹ ∙ ͳ͸ͷ,ͺ ∙ ͳ͸,ͷ − ͵͸ͳ,ʹ =  ͳ͸Ͷ͵ʹ͹,ͻˏଷ.  
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5.3.2 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɫɬɟɧɤɢ 
 

ɒɢɪɢɧɚ ɭɫɬɨɹ ȼ=3 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=16,5 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ L=105,3 ɦ;  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ: 
 

 V˄.˓. = B ∙ L ∙ h = ͵ ∙ ͳͲͷ,͵ ∙ ͳ͸,ͷ =  ͷʹͳʹ,͵ͷ ˏଷ. (5.34) 
 
5.3.3 Ɂɞɚɧɢɟ Ƚɗɋ 

 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɫ ɭɱɟɬɨɦ ɡɞɚɧɢɹ Ƚɗɋ ȼ=60,2+25=85,2 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ h=16,5 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ L=66 ɦ;  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ:Vɛ.ɪ.=85,2∙66∙16,5= 92782,8 ɦ3.     
 
5.3.4 ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɢ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ 

ɱɚɫɬɶ ɩɥɨɬɢɧɵ 
 

Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 319,5 ɦ ɢ 396,0 ɦ.  

ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ȼ=25 ɦ; 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 47 ɦ. 
ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=76,5 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=451 ɦ; 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ ωɩ=1736 ɦ2.

  
5.3.5 ɇɢɠɧɹɹ ɱɚɫɬɶ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ: 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ȼ=60,2 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=16,5 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ L=92,4 ɦ;  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
Vɛ.ɪ.= 60,2 ∙92,4 ∙16,5= 91780,9 ɦ3. 
 
5.3.6 ȼɟɪɯɧɹɹ ɱɚɫɬɶ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ 

ɱɚɫɬɢ ɩɥɨɬɢɧɵ 
 

Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 319,5 ɦ ɢ 396,0 ɦ.  

ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ȼ=25 ɦ; 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 47 ɦ. 
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ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=76,5 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=467 ɦ; 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ ωɩ=1620 ɦ2.

  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
 

 V = ω˒ ∙ L˒ˎ = ͳ͸ʹͲ ∙ Ͷ͸͹ =  ͹ͷ͸ͷͶͲ ˏଷ. (5.35) 
 
ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɪɚɜɟɧ:  
 

 ∑W˄ˈ˕ = ͳ͸Ͷ͵ʹ͹,ͻ + ͷʹͳʹ + ͻʹ͹ͺʹ,ͺ + ͹ͺʹͻ͵͸ + ͻͳ͹ͺͲ,ͻ + ͹ͷ͸ͷͶͲ =  ͳ ͺͻ͵ ͷ͹ͻ,ͻ ˏଷ. 
 
5.4 Ⱥɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ 
 
Ɉɛɴɟɦ ɚɪɦɚɬɭɪɧɵɯ ɪɚɛɨɬ ɞɥɹ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɹ ɢɡ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɚɪɦɢɪɨɜɚɧɢɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɦɚɫɫɢɜɧɨɫɬɢ ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɜɧɨ:  

 
 W˃˓ˏ =  W˄ˈ˕  ∙  J˃˓ˏ = ͳ ͺͻ͵ ͷ͹ͻ,ͻ ∙ ͳ͵ = ʹͶ͸ͳ͸ͷ͵ͺ,͹ ˍˆ. (5.36) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɚɪɦɢɪɨɜɚɧɢɹ Jɚɪɦ ɞɥɹ ɦɚɫɫɢɜɧɵɯ ɩɥɨɬɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 10-

15ɤɝ ɚɪɦɚɬɭɪɵ ɧɚ 1ɦ3 ɛɟɬɨɧɚ, ɩɪɢɧɢɦɚɟɦ Jɚɪɦ=13,0ɤɝ/ɦ3. 
ɉɪɢɦɟɦ ɫɬɟɪɠɧɟɜɭɸ ɚɪɦɚɬɭɪɭ A-3 ɞɢɚɦɟɬɪɨɦ 32 ɦɦ ɩɨ ɋɉ 

41.13330.2012. 
Ɇɨɧɬɚɠ ɚɪɦɚɬɭɪɧɵɯ ɪɚɛɨɬ ɜɵɩɨɥɧɹɸɬɫɹ ɛɚɲɟɧɧɵɦ ɤɪɚɧɨɦ. ɉɪɢɦɟɦ 

ɛɚɲɟɧɧɵɣ ɤɪɚɧ ɄȻȽɋ-1000, ɬɚɤɨɣ ɠɟ, ɱɬɨ ɢ ɞɥɹ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ.  
ɉɨ Ƚɗɋɇ-37-01-027-02 ɩɨɫɱɢɬɚɟɦ ɜɪɟɦɹ ɧɚ ɦɨɧɬɚɠ ɚɪɦɚɬɭɪɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ: 81,53 ɦ∙ɱ ɧɚ 100 ɬɧɚɪɦɨɢɡɞɟɥɢɣ. ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɪɦɚɬɭɪɧɵɯ 
ɪɚɛɨɬ tɚɪɦ=24616,53 ∙81,53/100 =20 069,8 ɦ∙ɱɚɫ. 

ɋɨɫɬɚɜ ɪɚɛɨɬ: ɍɫɬɚɧɨɜɤɚ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ 10-25 
ɬ ɚɪɦɨɤɚɪɤɚɫɨɜ ɢ ɚɪɦɨɮɟɪɦ ɦɚɫɫɨɣ ɞɨ 5 ɬ, ɫɜɚɪɤɚ ɫɬɵɤɨɜ. 
 

5.5 Ɉɩɚɥɭɛɨɱɧɵɟ ɪɚɛɨɬɵ 
 

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, 
ɩɪɢɦɟɦ Ʉɨɩ=0,5. 

 
 Sˑ˒˃ˎ =  W˄ˈ˕  ∙  ʙˑ˒ = ͳ ͺͻ͵ ͷ͹ͻ,ͻ ∙ Ͳ,ͷ = ͻͶ͸͹ͺͻ,ͻͷ ˏଶ (5.37) 
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5.6 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 1000, ɩɨ Ƚɗɋɇ-37-01-

021-01 ɩɨɫɱɢɬɚɟɦ ɜɪɟɦɹ ɧɚ ɦɨɧɬɚɠ ɨɩɚɥɭɛɨɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
15,81ɦ∙ɱɚɫ ɧɚ 100ɦ2ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ.  
ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ: 
 

 tˑ˒˃ˎ˖˄ˍˋ = ͻͶ͸͹ͺͻ,ͻͷ ∙ ͳͷ,ͺͳͳͲͲ = ͳͶͻ͸ͺ͹,ͷ  ˏ ∙ ˚.  

 
ɋɨɫɬɚɜ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ: ɍɫɬɚɧɨɜɤɚ ɢ ɪɚɡɛɨɪɤɚ ɳɢɬɨɜɨɣ ɩɥɨɫɤɨɣ 

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

5.7 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɩɨɞɚɱɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤ 
 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ Ȼɟɬɨɧɧɨɦ ɡɚɜɨɞɟ, 
ɤɨɬɨɪɵɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 90 ɦ3/ ɱɚɫ. 

ɉɪɢɧɢɦɚɟɦ ɡɚɜɨɞ ɮɢɪɦɵ ZZBO ɎɅȺȽɆȺɇ-90 ɜ ɡɢɦɧɟɦ ɢɫɩɨɥɧɟɧɢɢ 
(3ɲɬ). ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

- ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 90 ɦ3∙ɱɚɫ; 
- ɛɭɧɤɟɪ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 2ɲɬ. ɫ ɩɨɞɨɝɪɟɜɨɦ; 
- ɞɨɡɚɬɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ; 
- ɫɢɫɬɟɦɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɞɨɡɢɪɨɜɚɧɢɹ ɞɨɛɚɜɨɤ. 
Ʉɨɥɢɱɟɫɬɜɨ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɣ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɛɟɬɨɧɧɨɣ 

ɫɦɟɫɢ ɨɬ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2,5 ɤɦ ɞɨ ɦɟɫɬɚ ɭɤɥɚɞɤɢ ɩɪɢɧɢɦɚɟɦ 
ɄȺɆȺɁ-6540- ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ ɨɛɴɟɦɨɦ 7ɦ3. 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɩɟɪɟɜɨɡɢɦɨɣ ɨɞɧɢɦ 
ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɦ ɜ ɫɦɟɧɭ: 

 

 Q = q ∙ ͸Ͳ ∙ T ∙ Kt˙ˋˍˎ˃ = ͹ ∙ ͸Ͳ ∙ Ͳ,ͺʹͺ = ͻ͸ ˏଷ ˅ ˔ˏˈː˖,  (5.38) 

 
ɝɞɟ     q= 7ɦ3– ɨɛɴɟɦ ɩɨɪɰɢɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɩɟɪɟɜɨɡɢɦɨɣ ɡɚ ɨɞɢɧ ɪɟɣɫ ɜ ɦ3; 

T= 8 ɱɚɫ  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɜ ɱɚɫɚɯ; 
K= 0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 
 

 t˙ˋˍˎ˃ሺ˅ ˏˋːሻ =  tˊ˃ˆ˓ + t˒˓ˑ˄ + t˅˞ˆ˓ + t˒ˑ˓.˒˓ˑ˄ˈˆ  + tˑ˚ˋ˔˕ˍ˃ˍ˖ˊˑ˅˃, (5.39) 
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t˙ˋˍˎ˃ = ሺͷ − ͺˏˋːሻ +  ቌ ʹ,ͷˍˏଶ଴ˍˏ˚ ቍ + ͵ˏˋː + ቌ ʹ,ͷˍˏହ଴ˍˏ˚ ቍ + ͵ˏˋː = = ͷ + ͳʹ + ͵ + ͷ + ͵ = ʹͺ ˏˋː 

 

 

 N = IQ = ͺͲͲͻ͸ = ͻ ˛˕, (5.40) 

 
ɝɞɟ    N – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɣ; 

I – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɦ3 / ɫɦɟɧɭ. 
Ⱦɥɹ ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɫɯɟɦɭ 

ɪɚɡɦɟɳɟɧɢɹ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯ ɤɪɚɧɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɨɨɪɭɠɟɧɢɹɯ.  
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-1000.    
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɭɤɥɚɞɤɢ tɭɤɥɚɞɤ ɛɟɬɨɧɚ ɜ ɛɥɨɤɢ ɤɪɚɧɨɦ 

ɄȻȽɋ-1000 ɝ/ɩ 25- 50ɬɧ.  
ɩɨ Ƚɗɋɇ37-01-008-01  - 5,41ɦ∙ɱɚɫ ɧɚ 100ɦ3 ɛɟɬɨɧɚ. 
 

 t˖ˍˎ˃ˇˍ =  W˄ˈ˕  ∙ ͷ,ͶͳͳͲͲ = ͳͺͻ͵ͷ͹ͻ,ͻ ∙ ͷ,ͶͳͳͲͲ = ͳͲʹ ͶͶʹ,͸ ˏ ∙ ˚˃˔ , (5.41) 

 

 t˅ˋ˄˓ˋ˓ =  W˄ˈ˕ ∙  ͹ͳͲͲ = = ͳͺͻ͵ͷ͹ͻ,ͻ ∙ ͹ͳͲͲ = ͳ͵ʹ ͷͷͲ,ͷ ˏ ∙ ˚˃˔ , (5.42) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɩɟɪɜɨɝɨ ɷɬɚɩɚ: 
 

 ʡ˄ = t˃˓ˏ + tˑ˒˃ˎ˖˄ˍ˃ + t˖ˍˎ˃ˇˍ + t˅ˋ˄˓ˋ˓ = ˏ ∙ ˚˃˔ , (5.43) 
 

 ʡ˄ = ʹͲͲ͸ͻ,ͺ + ͳͶͻ͸ͺ͹,ͷ + ͳͲʹͶͶʹ,͸ + ͳ͵ʹͷͷͲ,ͷ = ͶͲͶ͹ͷͲ,Ͷ ˏ ∙ ˚˃˔. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɜ ɦɚɲ∙ɱɚɫ/ɦ3: 
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 I˄ = ͶͲͶ͹ͷͲ,Ͷͳͺͻ͵ͷ͹ͻ,ͻ = Ͳ,ʹͳ ˏ˃˛ ∙ ˚˃˔/ˏଷ.  

 
5.8 ɉɨɞɝɨɬɨɜɤɚ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ, ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ 
 
ɉɟɪɟɞ ɩɨɞɚɱɟɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɨɩɚɥɭɛɤɭ, ɧɟɨɛɯɨɞɢɦɨ 

ɟɝɨ 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. 

Ⱦɥɹ ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɛɥɨɤ, ɩɪɢɧɹɬɵ ɛɚɞɶɢ 
ɟɦɤɨɫɬɶɸ 6,4ɦ3 (ɜɟɫ ɫ ɛɟɬɨɧɨɦ 17ɬɧ.), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɞɚɜɚɬɶ ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ ɜ 
ɛɥɨɤɢ ɧɚ ɜɵɥɟɬɟ ɤɪɚɧɚ ɄȻȽɋ-1000 ɞɨ 40 ɦ. 

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. 

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. 
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5.9 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ II ɨɱɟɪɟɞɢ 
ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ 
 

5.9.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɨɧɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɢɡ ɭɫɥɨɜɢɹ ɧɟɪɚɡɦɵɜɚɟɦɨɫɬɢ ɪɭɫɥɚ ɪɟɤɢ 
 

 ݊௠𝑖௡ = ܳ˔˕˓ܸ̌ ˑ˒ ∙ ℎ˓ ∙ ݈ = ͺ͹ͷʹ,ͷ ∙ ͺ,ͷ ∙ ͺ = ͸ ˑ˕˅, (5.44) 

 
ɝɞɟ Vɞɨɩ - ɞɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɭɧɬɨɜ ɪɭɫɥɚ ɪɟɤɢ.    ℎ˓ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɭɫɥɟ ɪɟɤɢ; ݈ − ˛ˋ˓ˋː˃ ˇˑːːˑˆˑ ˑ˕˅ˈ˓˔˕ˋя, ˏ. 

Ɉɬɦɟɬɤɚ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɧɚɡɧɚɱɚɟɬɫɹ ɢɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɨɜ ɜ ɦɨɦɟɧɬ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ 
ɪɚɫɯɨɞɚɯ ɪɚɜɧɵɯ ɪɚɫɯɨɞɚɦ ɩɟɪɟɤɪɵɬɢɹ (Qɩɟɪ=129ɦ3/ɫɟɤ, ɩɨ ɝɢɞɪɨɝɪɚɮɭ ɪɟɤɢ). 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ 6, ɚ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɧɚɡɧɚɱɚɟɦ 8 ɦ –ɲɢɪɢɧɚ ɢ 4,5 
ɜɵɫɨɬɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ߘʢʑʐ(ܳ˒ˈ˓൯: 
ʢʑʐሺܳ˒ˈ˓ሻߘ   = ʢʜʐ ሺܳ˒ˈ˓ሻߘ  +  (5.45)                                                     ,ݔܼܽ݉

 
ɝɞɟߘʢʜʐ ሺܳ˒ˈ˓ሻ– ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɤɟ ɩɪɢ ɪɚɫɯɨɞɟ ɩɟɪɟɤɪɵɬɢɹ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ∇ɍɇȻ=308 ɦ ɩɪɢ Qɩɟɪ=129 ɦ3/ɫ. 

Zmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɟɪɟɩɚɞ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɪɭɫɥɚ, ɨɛɵɱɧɨ ɛɵɜɚɟɬ 1 
ɦ. 

ʢʑʐሺܳ˒ˈ˓ሻߘ   =  ͵Ͳͺ + ͳ = ͵Ͳͻ ˏ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɧɚɞ ɩɨɪɨɝɨɦ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɇɩ: 
 

˒ܪ  = ቆ ܳ˒ˈ˓݉ ∙ ܾ ∙ √ʹ݃ቇଶ ଷ⁄ = ( ͳʹͻͲ,͵ ∙ Ͷͺ ∙ √ʹ ∗ ͻ,ͺͳ)ଶ ଷ⁄ = ͳ,͸, ˏ, (5.46) 

 
ɝɞɟb=48 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˓൯ − ˒ܪ  = ͵Ͳͺ − ͳ,͸ = ͵Ͳ͸,Ͷ ˏ, (5.47) 
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ɇɚɡɧɚɱɚɟɦ ɨɤɨɧɱɚɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 306,0 ɢɡ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɫ ɭɱɟɬɨɦ ɨɬɦɟɬɤɢ ɞɧɚ ɪɟɤɢ ∇Ⱦɧɚ =305,0ɦ ɢ 
ɦɟɧɶɲɟ ɪɚɫɱɟɬɧɨɣ 306,4.   

 
5.9.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɨɬɜɟɪɫɬɢɣ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɞɥɹ 

ɩɪɨɩɭɫɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ࡽ˔˕˓ 
 

Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɮɨɪɦɭɥ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫɨɫɬɨɹɧɢɟ 
ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɨɜ: ɡɚɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ ɢɥɢ ɧɟɡɚɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ. 

ȼɨɞɨɫɥɢɜ ɫɱɢɬɚɟɬɫɹ ɡɚɬɨɩɥɟɧɧɵɦ, ɟɫɥɢ ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɞɨɧɧɨɝɨ (∇ɜɟɪɯɚ 
ȾɈ) ɨɬɜɟɪɫɬɢɹ ɦɟɧɶɲɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ (∇ɍɇȻ (Qɫɬɪ)), ɬɨ ɟɫɬɶ ɡɚ ɜɨɞɨɫɥɢɜɨɦ.   

 
 ∇˅ˈ˓˘˃ ʓʝ = ∇ʞʓʝ +  ℎˑ˕˅ = ͵Ͳ͸ + Ͷ,ͷ = ͵ͳͲ,ͷ ˏ, (5.48) 

 ∇ɜɟɪɯɚ ȾɈ (310,5 ɦ)<∇ɍɇȻ (Qɫɬɪ) (313,5  ɦ) – ɡɚɬɨɩɥɟɧɧɨɟ ɨɬɜɟɪɫɬɢɟ. 
 

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

 ܼ˅ˑ =  ܳ˔˕˓ଶߤଶ ∙ 𝜔˅ˑଶ ∙ ʹ݃, (5.49) 

 
ɝɞɟ 𝜔˅ˑ = ܾ ∙ ℎˑ˕˅ ∙ ݊ = ͺ ∙ Ͷ,ͷ ∙ ͸ = ʹͳ͸ ˏଶ, (5.50) 

n – ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ.  
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ nmax. ɧɚɡɧɚɱɚɟɬɫɹ ɪɚɜɧɵɦ ɢɥɢ 

ɦɟɧɶɲɟ ɤɨɥɢɱɟɫɬɜɚ ɨɬɜɟɪɫɬɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɥɢɛɨ, ɟɫɥɢ 
ɤɨɧɫɬɪɭɤɰɢɹ ɜɨɞɨɫɛɪɨɫɚ ɩɨɡɜɨɥɹɟɬ, ɬɨ ɨɬɜɟɪɫɬɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɦɨɠɧɨ 
ɪɚɡɦɟɫɬɢɬɶ ɜ ɞɜɚ ɪɹɞɚ ɩɨ ɜɵɫɨɬɟ.  

 

ߤ  = ͳͳ + ˘˅ߦ + ଶ௚𝐿𝐶మோ = ͳͳ + Ͳ,ʹ + ଵଵ଼ଵ,ଵଶ଻଻,ହమ∗଴,଺ଷ = Ͳ,͸͸, (5.51) 

 
ɝɞɟ ɋ – ɤɨɷɮɮɢɰɢɟɧɬ ɒɟɡɢ: 
 

ܥ  = ܴ௬݊ = Ͳ,͸͵଴,ଵସଶͲ,Ͳͳʹ = ͹͹,ͷ, (5.52) 

 
ɝɞɟn – ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ:  ɞɥɹ ɛɟɬɨɧɚ=0,012-0,013; 

y – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɩɨ ɭɩɪɨɳɟɧɧɨɣ ɮɨɪɦɭɥɟ, ɞɥɹ R>1,0 ɦ: 
ݕ  = ͳ,͵ ∙ √Ͳ,Ͳͳʹ = ͳ,͵ ∙ √͸ = Ͳ,ͳͶʹ; 
 

ɝɞɟ     R – ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɞɢɭɫ, ɦ: 
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Ⱦɥɹ ɡɚɬɨɩɥɟɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 

 ܴ = ݔݓ = ܾ ∙ ℎʹܾ + ʹℎ = ͺ ∙ ͳ,ͷͳ͸ + ͵ = Ͳ,͸͵ ˏ, (5.53) 

ɝɞɟ     ܮ – ɞɥɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɦ;(60,2); ߦ˅˘ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɜɯɨɞɟ 0,2. 
 

 ܼ˅ˑ =  ܳ˔˕˓ଶߤଶ ∙ 𝜔˅ˑଶ ∙ ʹ݃ = ͺ͹ͷଶͲ,͸͸ଶ ∙ ʹͳ͸ଶ ∙ ʹ ∙ ͻ,ͺͳ = ͳ,ͻ ˏ. (5.54) 

 
 ∇ʢʑʐ(Q˔˕˓൯ = ʢʜʐ(Q˔˕˓൯ + ܼ˅ˑ = ͵ͳ͵,ͷ + ͳ,ͻ = ͵ͳͷ,Ͷ ˏ. (5.55) 

 
ȼɵɜɨɞ: ɞɥɹ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ ɫ ɪɚɫɯɨɞɨɦ (Q˔˕˓ = ͺ͹ͷ ˏ/˔൯  ɧɟɨɛɯɨɞɢɦɨ 6 

ɨɬɜɟɪɫɬɢɣ ɫ ∇ɉȾɈ = 306,0 ɦ. 
 

5.9.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɨɤ ɝɪɟɛɧɹ ɩɟɪɟɦɵɱɟɤ II ɨɱɟɪɟɞɢ 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ IIɨɱɟɪɟɞɢ: 
 

 ∇ʒʑʞIIˑ˚ = ∇ʢʑʐ(Q˔˕˓൯ + ݀ = ͵ͳͷ,Ͷ + ͳ,ͳ = ͵ͳ͸,͸ ˏ. (5.56) 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ IIɨɱɟɪɟɞɢ: 
 

 ∇ʒʜʞIIˑ˚ = ∇ʢʜʐ(Q˔˕˓൯ + ܽ = ͵ͳ͵,ͷ + ͳ = ͵ͳͶ,ͷ ˏ. (5.57) 
 

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

ɪɚɛɨɬɚɦ I ɷɬɚɩɚ, ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
Ɋɢɫɭɧɨɤ 5.4 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ I ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
Ɍɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɷɬɚɩɚɯ ɚɧɚɥɨɝɢɱɧɨ 

ɪɚɛɨɬɚɦ I ɷɬɚɩɚ.  
 

5.10 ȼɬɨɪɨɣ ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ 
 

Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɜɬɨɪɨɝɨ ɷɬɚɩɚ: ɪɚɡɛɨɪɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ 
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ɨɱɟɪɟɞɢ ɢ ɡɚɬɨɩɥɟɧɢɟ ɤɨɬɥɨɜɚɧɚ;ɪɚɡɛɢɪɚɸɬ ɜɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ (ɜɨɞɚ ɩɪɨɩɭɫɤɚɟɬɫɹ ɱɟɪɟɡ  ɞɨɧɧɵɟ  ɨɬɜɟɪɫɬɢɹ);ɨɬɫɵɩɚɸɬ ɛɚɧɤɟɬ ɞɥɹ 
ɩɟɪɟɤɪɵɬɢɹ ɪɟɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ, ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ 
ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ 6 ɞɨɧɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɩɨɫɬɪɨɟɧɧɵɯ ɜ ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɜ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɟ. 

ȼɨɡɜɟɞɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ: ɤɨɧɫɬɪɭɤɰɢɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 
ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɚɧɚɥɨɝɢɱɧɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɫ ɞɪɭɝɢɦɢ 
ɨɬɦɟɬɤɚɦɢ ɝɪɟɛɧɹ. 

ȼɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ – ɛɚɧɤɟɬ, ɜɵɩɨɥɧɹɟɦ ɬɪɚɩɟɰɢɟɜɢɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫ   
ɡɚɥɨɠɟɧɢɟɦ ɨɬɤɨɫɨɜ: ɜɟɪɯɨɜɨɣ ɨɬɤɨɫ ɩɟɪɟɦɵɱɤɢ 1:2, ɧɢɡɨɜɨɣ 1:1. 

ɒɢɪɢɧɭ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɦ 6 ɦ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 5.5. 
 

 
Ɋɢɫɭɧɨɤ 5.5−ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɛɚɧɤɟɬɚ 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬ ω =ͳͻͷ,ͺ ˏଶ 
 
Ⱦɥɢɧɚ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬ Lɛɚɧ=110 ɦ, ɜɵɫɨɬɚ 11,6 ɦ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɟɦ ɛɚɧɤɟɬɚ: 
 

 V = L˄˃ː ∙ ωʹ = ͳͳͲ ∙ ʹ͹ͳ,ͷʹ = ͳͶͻ͵ʹ,ͷˏଷ. (5.58) 

 
Ʉɨɧɫɬɪɭɤɰɢɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɚɧɚɥɨɝɢɱɧɚ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɞɥɢɧɚ ɟɟ Lɧɡ = 110 ɦ, ɜɵɫɨɬɚ 9,5 ɦ. Ɉɛɴёɦ ɧɢɡɨɜɨɣ 
ɩɟɪɟɦɵɱɤɢ ɪɚɜɟɧ: 

 

 V = ω ∙ Lːˊʹ = ͳͻʹ,Ͷ ∙ ͳͳͲʹ = ͳͲͷͺʹ ˏଷ. (5.59) 

 
Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɛɚɧɤɟɬɚ ɢ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ ɪɚɡɞɟɥɶɧɨ: 
 

 t˄˃ː  =  V˄˃ːJ˄˃ː = ͳͶͻ͵ʹ,ͷͺͲͲ = ͳͻ ˔˖˕ = ͵ͺ ˔ˏˈː. (5.60) 
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 t˒ˈ˓  =  V˒ˈ˓J˒ˈ˓ = ͳͲͷͺʹͺͲͲ =  ͳͶ ˔˖˕ = ʹͺ ˔ˏˈː. (5.61) 

 
5.11 Ɍɪɟɬɢɣ ɷɬɚɩ ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɨɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ II ɨɱɟɪɟɞɢ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɜɨɞɨɨɬɥɢɜɚ ɜ 
ɤɨɬɥɨɜɚɧɟ II ɨɱɟɪɟɞɢ. Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ II ɨɱɟɪɟɞɢ (ȻȼɊ+ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ). 
ȼɨɡɜɨɞɢɦ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɢ ɩɨɞɜɨɞɧɭɸ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɫ 
ɦɨɧɬɚɠɨɦ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɜɨɞɨɨɬɜɨɞɹɳɟɦ ɬɪɚɤɬɟ; ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɨɡɜɟɞɟɧɢɟ ɝɥɭɯɨɣ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ; ɭɫɬɪɚɢɜɚɟɦ ɝɥɭɛɨɤɭɸ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ ɛɭɪɢɦ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ.  
ɉɪɨɢɡɜɨɞɢɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (347 ɦ). ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 5.6. 

 

 
Ɋɢɫɭɧɨɤ 5.6 − ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

5.12 Чɟɬɜɟɪɬɵɣ ɷɬɚɩ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ 
ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ 
 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɫɬɚɧɰɢɨɧɧɨɣ, ɜɨɞɨɫɛɪɨɫɧɨɣ ɢ ɝɥɭɯɢɯ ɱɚɫɬɟɣ 
ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 386 ɦ; ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɛɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɝɥɭɯɢɯ 
ɱɚɫɬɟɣ ɩɥɨɬɢɧɵ. ɋɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɨɬɦɟɬɤɢ 365 ɦ, ɩɪɨɢɡɜɨɞɢɬɫɹɩɭɫɤ 
ɩɟɪɜɨɝɨɚɝɪɟɝɚɬɚ.ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.7. 

 

 
Ɋɢɫɭɧɨɤ 5.7 − ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
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5.13 ɉɹɬɵɣ ɷɬɚɩ - ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ 
ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ 
 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɜɨɡɜɨɞɹɬ ɩɥɨɬɢɧɭ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ. Ȼɟɬɨɧɢɪɭɸɬɫɹ 
ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɞɟɦɨɧɬɢɪɭɸɬɫɹ ɢɯ ɡɚɬɜɨɪɵ. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɨɧɬɚɠ 
ɤɨɡɥɨɜɵɯ ɤɪɚɧɨɜ. Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɝɨɬɨɜɵɟ 
ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɟɤɰɢɢ №№ 35-36.   

ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɇɉɍ=389 ɦ. ɉɨɨɱɟɪɟɞɧɨ ɡɚɩɭɫɤɚɸɬ ɜɫɟ 
ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ. ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.8. 

 

 
Ɋɢɫɭɧɨɤ 5.8 − ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɩɹɬɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
5.14 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 

 
ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɪɚɫɫɱɢɬɚɸ ɢ ɫɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɢɧɬɟɧɫɢɜɧɨɫɬɹɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɜɵɲɟ.   
Ⱦɚɧ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 3-ʝ˄˝ˈˏ˞ ɪɚɛɨɬ. 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ȻȼɊ = 0,0083 ɦɚɲ.ɱ/ɦ3. 
ɂɧɬɟɧɫɢɜɧɨɫɬɢ ɁɊ=0,000019 ɦɚɲ.ɱ/ɦ3 (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ 

ɷɤɫɤɚɜɚɬɨɪɚ ɜ ɫɭɬɤɢ 1736 ɦ3/ɫɭɬ). 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ = 0,21 ɦɚɲ.ɱ/ɦ3 (ɜɢɛɪɢɪɨɜɚɧɢɟ ɛɥɨɤɚɦɢ 

ɩɨ 7 ɦɚɲ.ɱ/100ɦ3). Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 5.1. 
 
 
 
 
 
 
 
 
 
 
 
 



  

104 
 

Ɍɚɛɥɢɰɚ 5.1 – Ɉɛɴɟɦɵ ɪɚɛɨɬ 

№ 
ɷɬɚɩɚ 

ȼɢɞ 
ɪɚɛɨɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬɵ 

Ɉɛɴɟɦɵ 
ɜɵɩɨɥɧɹɟ-
ɦɵɯ ɪɚɛɨɬ, 

(ɦ3) 

ȼɪɟɦɹ 
ɜɵɩɨɥɧɟɧ
ɢɹ ɪɚɛɨɬ ɜ 
ɦɟɫɹɰɚɯ 

ɉɪɢɦɟɱɚɧɢɟ 

1 

ɇɚɫɵɩɶ 

Ɉɬɫɵɩɤɚ ɩɪɨɞɨɥɶɧɨɣ 
ɩɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ 

15677 

4,5 
 
 
 

ɉɪɢɧ.2 ɦɚɲ. 
ɋ ɨɬɫɵɩɤɨɣ ɧɚɫɭɯɨ ɢ ɫ 
ɭɩɥɨɬɧɟɧɢɟɦ 6,5 ɦɟɫ. 

Ɉɬɫɵɩɤɚ ɧɢɡɨɜɨɣ 
ɩɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ 

18454,2 
 5,3 

ɉɪɢɧ.2 ɦɚɲ. 
ɋ ɨɬɫɵɩɤɨɣ ɧɚɫɭɯɨ ɢ ɫ 
ɭɩɥɨɬɧɟɧɢɟɦ 7,5 ɦɟɫ. 

Ɉɬɫɵɩɤɚ ɜɟɪɯɨɜɨɣ 
ɩɟɪɟɦɵɱɤɚ I ɨɱɟɪɟɞɢ ͳͺͳʹͶ,͵ 5,2 

ɉɪɢɧ.2 ɦɚɲ. 
ɋ ɨɬɫɵɩɤɨɣ ɧɚɫɭɯɨ ɢ ɫ 
ɭɩɥɨɬɧɟɧɢɟɦ 7,2 ɦɟɫ 

Ɉɬɤɚɱɤɚ 
ɜɨɞɵ 

Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 
I ɨɱɟɪɟɞɢ ͷͳͻͲͻͲ,͸ 0,6 4 ɧɚɫɨɫɚ 

ȼɵɟɦɤɚ 
Ʉɨɬɥɨɜɚɧ I ɨɱɟɪɟɞɢ 

(ɜɵɟɦɤɚ) 295500 
9,5 

 

ɉɪɢɧ.9 ɷɤɫɤɚɜɚɬɨɪɨɜ. ȻȼɊ: 1,8 
ɦɟɫ. ɉɪɢ 2-ɯ ɫɦɟɧɧɨɣ ɪɚɛɨɬɟ 1 

ɦɟɯɚɧɢɡɦɨɦ. 

Ȼɟɬɨɧɧɵɟ 
 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɧɢɠɧɟɣ ɱɚɫɬɢ 
ɜɨɞɨɫɛɪɨɫɧɨɣ 

ɩɥɨɬɢɧɵ ɞɨ ɨɬɦ. 
317,6ɦ 

84770 7,1 6 ɤɪɚɧɨɜ 

 
Ȼɟɬɨɧɧɵɟ 

 

ɉɪɚɜɨɛɟɪɟɠɧɚɹ 
ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ 

ɧɢɠɧɹɹ ɱɚɫɬɶ ɞɨ ɨɬɦ. 
317,6 ɦ 

75500 5,5 6 ɤɪɚɧɨɜ 

 
ɇɚɫɵɩɶ Ɉɬɫɵɩɤɚ ɛɚɧɤɟɬɚ 10769 3,1 

ɉɪɢɧ.2 ɦɚɲ. 
ɋ ɨɬɫɵɩɤɨɣ ɧɚɫɭɯɨ ɢ ɫ 
ɭɩɥɨɬɧɟɧɢɟɦ 4,5 ɦɟɫ 

2 ɇɚɫɵɩɶ 
Ɉɬɫɵɩɤɚ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ II  
ɨɱɟɪɟɞɢ 

8767 2,5 
ɉɪɢɧ.2 ɦɚɲ. 

ɋ ɨɬɫɵɩɤɨɣ ɧɚɫɭɯɨ ɢ ɫ 
ɭɩɥɨɬɧɟɧɢɟɦ 3,5ɦɟɫ 

 

Ɉɬɤɚɱɤɚ 
ɜɨɞɵ 

Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ ͷͳͻͲͻͲ,͸ 0,4 4 ɧɚɫɨɫɚ 

ȼɵɟɦɤɚ 
Ɋɚɡɪɚɛɨɬɤɚ 

ɤɨɬɥɨɜɚɧɚ II  ɨɱɟɪɟɞɢ 
374506 

11,9 
 

ɉɪɢɧ.9 ɷɤɫɤɚɜɚɬɨɪɨɜ. ȻȼɊ: 2,5 
ɦɟɫ. ɉɪɢ 2-ɯ ɫɦɟɧɧɨɣ ɪɚɛɨɬɟ 1 

ɦɟɯɚɧɢɡɦɨɦ. 
Ȼɟɬɨɧɧɵɟ Ɂɞɚɧɢɟ Ƚɗɋ 92782,8 12,2   6 ɤɪɚɧɚɦɢ 

3 Ȼɟɬɨɧɧɵɟ 

ɇɢɠɧɹɹ ɱɚɫɬɶ 
ɫɬɚɧɰɢɨɧɧɨɣ 

ɩɥɨɬɢɧɵ ɞɨ ɨɬɦ 
317,6 ɦ 

151308 7,2 9 ɤɪɚɧɚɦɢ 

4 Ȼɟɬɨɧɧɵɟ 

Ʌɟɜɨɛɟɪɟɠɧɚɹ 
ɝɥɭɯɚɹ ɧɢɠɧɹɹ ɱɚɫɬɶ 

ɩɥɨɬɢɧɵ ɞɨ ɨɬɦ 
317,6 ɦ 

90500 4,3 9 ɤɪɚɧɚɦɢ 

5 Ȼɟɬɨɧɧɵɟ 

ɇɚɪɚɳɢɜɚɧɢɟ 
ɩɥɨɬɢɧɵ ɩɨ ɜɫɟɦɭ 
ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ 

ɞɨ ɨɬɦ 363,5 ɦ 

615813,1 29 9 ɤɪɚɧɚɦɢ 

5 Ȼɟɬɨɧɧɵɟ 

ɇɚɪɚɳɢɜɚɧɢɟ 
ɩɥɨɬɢɧɵ ɩɨ ɜɫɟɦɭ 
ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ 

ɞɨ ɨɬɦ 396,0 ɦ 

782936 36,9 9 ɤɪɚɧɚɦɢ 
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ, ɨɩɪɟɞɟɥɟɧ ɫɩɨɫɨɛ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ; ɜɵɩɨɥɧɟɧ ɤɚɥɟɧɞɚɪɧɵɣ ɝɪɚɮɢɤ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɉɪɢɥɨɠɟɧɢɟ №).  

Ɉɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɩɨ ɝɢɞɪɨɭɡɥɭ 1 893 579,9 ˏ ଷ; ɨɛɴɟɦ ɝɪɭɧɬɨɜɵɯ 
ɜɵɟɦɨɤ ɫɨɫɬɚɜɥɹɟɬ 670006 ˏଷ; ɨɛɴɟɦ ɝɪɭɧɬɨɜɵɯ ɧɚɫɵɩɟɣ ɫɨɫɬɚɜɥɹɟɬ  ͳͷͷ ͷͶͲˏଷ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɤɚɥɟɧɞɚɪɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ 
ɩɨɬɪɟɛɭɟɬɫɹ 11  ɥɟɬ.    
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6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
6.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ ɧɚ ɪ. ɓɭɝɨɪ 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;  
- ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɍɫɬɶ-ɀɭɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
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;  
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- 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. 

 
6.2 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. 

- 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, 
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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:        
 - Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ 
ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ); 

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

- Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 

- ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 

- ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ; 

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

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

-  Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ. 

2. ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ:        
 -  Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ; 

- Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ; 

- ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɨɬɯɨɞɨɜ 
ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 

- ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ; 

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

- Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ; 

- Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, ɞɪɟɧɚɠɧɵɯ ɢ 
ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 
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- ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ; 
- ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
- Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 

6.3 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5. 
ܯ  = 𝑁∙௤ଵ଴଴% ∙  ɬ.                                                                                             (6.1) ,ߩ

 
ɝɞɟ    ܰ – ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (1 893 580 ɦ3); ݍ – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %  (1,8= ݍ%); ߩ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5 = ߩ ɬ/ɦ3). 

ܯ  = 𝑁∙௤ଵ଴଴% = ଵ ଼ଽଷ ହ଼଴ ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͺͷʹͳͳ ˕.                                                    (6.2) 

 
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  = 𝑁∙௤ଵ଴଴% ∙  ɬ                                                                                               (6.3),ߩ

 
ɝɞɟ  ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (24617 ɬ); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%); ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3). 

ܯ  = 𝑁∙௤ଵ଴଴% = ଶସ଺ଵ଻∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = Ͷͻʹ,͵ ˕. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ͺͷʹͳͳ ɬ 

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

 
6.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

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

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

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

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

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
ɨɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ 

– ɩɨɫɟɥɨɤ ɍɫɬɶ-ɓɭɝɟɪ ɫɨɝɥɚɫɧɨ 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 ɓɭɝɨɪ ɨɬ ɫɛɪɨɫɨɜ ɍɫɬɶ-
ɀɭɧɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɍɫɬɶ-ɓɭɝɟɪ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ 
ɨɛɴɟɤɬɨɜ ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 
2.1.4.1110-02. 

- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
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ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 

 
6.5 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ 
ɋɬɪɨɢɬɟɥɶɧɵɦ ɩɪɚɜɢɥɚɦ. ɇɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɬɪɟɛɨɜɚɧɢɹɦ 
Ɏɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɭ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ», 
ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ‚ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ,  ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɉɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɫɚɧɢɬɚɪɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ 
ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ 
ɪɚɛɨɬ, ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ 
ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɫɚɧɢɬɚɪɢɢ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ, ɪɭɤɨɜɨɞɢɬɟɥɢ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. ɇɚɡɜɚɧɧɵɟ ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɫɨ ɫɜɨɢɦɢ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ   
ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɫɚɧɢɬɚɪɢɢ ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ ɨɪɝɚɧɵ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ 



  

112 
 

ɢɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 
ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ 
ɰɟɧɬɪɨɦɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 
ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɟ ɜ ɧɢɯ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɟ ɢ ɜɵɩɨɥɧɹɸɳɢɟ ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ‚ ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ: 

ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɜɜɟɞɟɧɧɵɯ 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ(ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɧɫɬɪɭɤɰɢɣ 
Ƚɗɋ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ 
ɦɟɬɨɞɚɦɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ 
ɷɥɟɤɬɪɨ-ɩɨɠɚɪɨ- ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, 
ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, 
ɂ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ: 

ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ ɜ 
ɫɥɭɱɚɹɯ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɜ ɩɭɧɤɬɟ 5.14 ɉɪɚɜɢɥ; 

ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ȽɌɋ Ƚɗɋ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ 
ɨɛɥɚɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɨɦ, ɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɧɚ ȽɌɋ, ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 
ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ. Ɋɚɛɨɬɵ, ɧɟ 
ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, 
ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ. 

ȼ ɢɧɫɬɪɭɤɰɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɟɪɚɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɚɯ: 
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ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ; 
ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, 
ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; 
ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɛɟɬɨɧɧɵɯ ȽɌɋ; 
ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɢɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; 
ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡɫɨɨɪɭɠɟɧɢɹ; 
ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; 
ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; 
ɧɚ ɜɫɟɯ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; 
ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); 
ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ. 
ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ‚ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 
 
 

6.6 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ «ɉɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ» ɊȾ 153-
34.Ɉ-Ɉ3.301-2000‚ ɭɬɜɟɪɠɞɟɧɧɵɯ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ 
ȽɍȽɉɋ ɆɉɁȾ Ɋɨɫɫɢɢ». 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɤɚɬɟɝɨɪɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ 
ɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɫɧɚɳɟɧɢɸ 

ɩɨɦɟɳɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ (ɉɋ) ɢ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ȺɉɌ). 

Ɉɫɧɚɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɞɚɱɭ ɫɢɝɧɚɥɚ ɨ ɩɨɠɚɪɟ ɫ ɭɤɚɡɚɧɢɟɦ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɦɟɳɟɧɢɹ, ɢɦɟɬɶ ɞɚɬɱɢɤɢ 

ɨɛɧɚɪɭɠɟɧɢɹ ɜɨɡɝɨɪɚɧɢɹ, ɨɬ ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɜɵɞɚɜɚɬɶɫɹ ɫɢɝɧɚɥɵ ɧɚ 
ɨɬɤɪɵɬɢɟ ɡɚɩɨɪɧɨ-ɩɭɫɤɨɜɵɯ ɨɪɝɚɧɨɜ ɩɨɞɚɱɢ ɜɨɞɵ ɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɫɢɫɬɟɦɵ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ 

ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 

ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
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ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 

ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
–ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
–ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
– ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
– ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
– ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
 – ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 – ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
 – ɪɟɚɤɬɨɪɵ;  
 – ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ;  
 – ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 – ɩɨɞɩɭɥɶɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɜɪɟɠɞɟɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ 
ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ 
ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. 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. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ 
ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ 
ɡɚɩɨɪɧɨɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 
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7 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
7.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɉɛɴёɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 7.1. 
 

Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 162,4 162,4 162,4 162,4 162,4 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 6000 6000 6000 6000 6000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 974400 974400 974400 974400 974400 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1,5 1,5 1,5 1,5 1,5 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɇȼɬ∙ɱ 14616 14616 14616 14616 14616 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 959784 959784 959784 959784 959784 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬ∙ɱ 
1107 1147 1184 1219 1253 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 1062,48 1100,38 1136,38 1169,97 1202,60 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 177,08 183,47 189,39 194,99 200,43 

 
ȼɵɜɨɞ: Ⱦɢɧɚɦɢɤɚ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɫɬɟɬ, ɱɬɨ 

ɨɛɭɫɥɨɜɥɟɧɨ ɫ ɩɨɷɬɚɩɧɵɦ ɜɜɨɞɨɦ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ 
ɬɚɤ ɠɟ ɧɚɱɢɧɚɟɬ ɪɚɫɬɢ ɇȾɋ ɤ ɜɵɪɭɱɤɟ. 
 

7.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɢɥɨɠɟɧɢɹ ɤ 
ɩɪɢɤɚɡɭ «ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 08.02.2016 №92 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ 
ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9 ɧɚ 2017-2042 ɝɝ. ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 



  

116 
 

ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 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 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 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 
 

Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 

ɬɵɫ.ɪɭɛ/Ɇɜɬ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 41,444 

ɉɪɨɱɢɟ 274,0 44,498 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 85,942 
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Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 

 
Ɍɚɛɥɢɰɚ 7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɪɨɤɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɚ 
ɝɟɧɟɪɚɰɢɢ 

ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ, ɥɟɬ ȼɟɥɢɱɢɧɚ, % 
ɨɬ 1 ɞɨ 5 0,06 
ɨɬ 6 ɞɨ 15 0,09 

ɨɬ 16 ɞɨ 25 0,14 
ɫɜɵɲɟ 25 0,2 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɪɟɡɭɥɶɬɚɬ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 7.4. 

 
Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
ȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 21,986 

ȺɈ «ȺɌɋ» (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɪɭɛ/Ɇɜɬ∙ɱ 1,068 

ȺɈ «ɐɎɊ» (ɰɟɧɬɪ 
ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 0,309 

ɂɬɨɝɨ 23,364 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 7.5. 
 

Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 

ɦɥɧ.ɪɭɛ. 42,81 48,48 55,81 55,81 48,23 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 85,61 96,96 111,61 111,61 96,45 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 85,9 85,9 85,9 85,9 85,9 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 64,21 72,72 83,71 83,71 72,34 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 23,4 23,4 23,4 23,4 23,4 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 4,68 4,68 4,68 4,68 4,68 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 306,60 332,15 365,11 365,11 331,00 
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Ȼɨɥɶɲɭɸ ɞɨɥɸ ɜ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɚɯ ɫɨɫɬɚɜɥɹɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ ɢ ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 7.1). 

 

 
Ɋɢɫɭɧɨɤ 7.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
7.3 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.  

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 – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 7.6. 
 

Ɍɚɛɥɢɰɚ 7.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 28,12 43,69 79,53 1480,56 2829,09 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 210,83 215,79 220,59 224,43 226,67 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 66,30 64,09 66,64 64,74 58,31 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 23,54 26,67 30,69 30,69 26,53 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 328,87 350,24 397,45 1801,42 3140,60 

10%

21%

41%

15%

11%
2%

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. ɪɭɛ
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ. ɪɭɛ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ
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Ɉɛɳɚɹ ɫɭɦɦɚ ɧɚɥɨɝɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ ɪɚɫɬɟɬ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɩɪɢɛɵɥɢ ɢ ɢɦɭɳɟɫɬɜɚ. Ɉɫɧɨɜɧɨɸ ɞɨɥɸ ɧɚɥɨɝɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ ɇȾɋ 
ɢ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ. 
 

7.4 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 7.7. 
 

Ɍɚɛɥɢɰɚ 7.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 447,59 550,60 762,75 7767,89 14476,46 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 306,60 332,15 365,11 365,11 331,00 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 140,99 218,45 397,65 7402,79 14145,46 
EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 

ɦɥɧ.ɪɭɛ. 140,99 218,45 397,65 7402,79 14145,45 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 28,198 43,69 79,53 1480,56 2829,09 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 112,79 174,76 318,12 5922,23 11316,36 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

 
Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.2. 
ɉɨɥɭɱɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɧɚɱɢɧɚɟɬɫɹ ɫ 2028 ɝ, ɫ ɦɨɦɟɧɬɚ ɩɭɫɤɚ ɩɟɪɜɨɝɨ 

ȽȺ ɢ ɜɵɞɚɱɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 
 

 
Ɋɢɫɭɧɨɤ 7.2– Ƚɪɚɮɢɤ ɩɨɥɭɱɟɧɢɹ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 
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NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ.
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7.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 08.02.2016 №92 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.»). 

Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɰɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

 ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ. 
 ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ. 
 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɉȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɩɪɨɟɤɬɚ ɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-
113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 08.02.2016 №92 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ ɧɚ ɪ. ɓɭɝɨɪ ɫɨɫɬɚɜɥɹɟɬ 
20 ɥɟɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2019 ɝɨɞɚ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ 
ɡɚɤɨɧɨɜ.  

 
7.6 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.8. 
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Ɍɚɛɥɢɰɚ 7.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɍɫɬɶ-ɀɭɧɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ ɓɭɝɨɪ» 

ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 81 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,012 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,29 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 70100 
 

ɉɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɫɬɶ-ɀɭɧɫɤɨɣ Ƚɗɋ ɧɚ ɪ. ɓɭɝɨɪ, ɹɜɥɹɟɬɫɹ 
ɤɨɦɦɟɪɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɦ, ɬɚɤ ɤɚɤ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɛɨɥɶɲɟ 1, ɫɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɧɚɫɬɭɩɢɬ ɱɟɪɟɡ 7 ɥɟɬ. 
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8 ɍɤɪɟɩɥɟɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨ-ɧɟɭɫɬɨɣɱɢɜɵɯ ɦɚɫɫɢɜɨɜ ɝɨɪɧɵɯ 
ɫɤɥɨɧɨɜ ɜ ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɧɢɹ ɩɥɨɬɢɧɵ 

 
8.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɧɢɹ 

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɤɚɥɶɧɵɯ ɫɤɥɨɧɨɜ ɜɵɫɨɤɨɧɚɩɨɪɧɨɝɨ 

ɝɢɞɪɨɭɡɥɚ ɢɦɟɸɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɤɚɤ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɬɚɤ ɢ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɣ. ɇɚ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ ɋɚɹɧɨ–
ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɜ 1969 ɝ. ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɩɨɬɟɧɰɢɚɥɶɧɨ–ɧɟɭɫɬɨɣɱɢɜɵɟ 
ɦɚɫɫɢɜɵ ɢ ɨɫɵɩɢ ɧɚ ɥɟɜɨɛɟɪɟɠɧɨɦ ɢ ɩɪɚɜɨɛɟɪɟɠɧɨɦ ɫɤɥɨɧɚɯ ɨɛɳɢɦ ɨɛɴɟɦɨɦ 
14 ɬɵɫ.ɦ3, ɧɨ ɷɬɨɬ ɨɛɴɟɦ ɨɤɚɡɚɥɫɹ ɡɚɧɢɠɟɧɧɵɦ [27]. 

Ʉɨɦɢɫɫɢɹ, ɫɨɡɞɚɧɧɚɹ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɜ 1975 ɝ., ɧɟ ɪɟɤɨɦɟɧɞɨɜɚɥɚ 
ɪɚɡɛɨɪɤɭ ɩɨɬɟɧɰɢɚɥɶɧɨ–ɧɟɭɫɬɨɣɱɢɜɵɯ ɦɚɫɫɢɜɨɜ ɢɡ–ɡɚ ɨɩɚɫɧɨɫɬɢ ɞɚɥɶɧɟɣɲɟɝɨ 
ɪɚɡɭɩɥɨɬɧɟɧɢɹ ɩɨɪɨɞ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɧɨɜɵɯ ɧɟɭɫɬɨɣɱɢɜɵɯ ɛɥɨɤɨɜ. Ȼɵɥɨ ɩɪɢɧɹɬɨ 
ɪɟɲɟɧɢɟ ɨ ɡɚɤɪɟɩɥɟɧɢɢ ɩɨɬɟɧɰɢɚɥɶɧɨ–ɧɟɭɫɬɨɣɱɢɜɵɯ ɦɚɫɫɢɜɨɜ ɢ ɩɪɨɜɟɞɟɧɢɢ 
ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɧɢɦɢ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɢ 
ɫɨɨɪɭɠɟɧɢɣ ɛɵɥɚ ɜɨɡɜɟɞɟɧɚ ɤɚɦɧɟɡɚɳɢɬɧɚɹ ɫɬɟɧɤɚ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 200 ɦ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɨɪɧɵɯ ɫɤɥɨɧɨɜ 
ɩɪɢɜɥɟɤɚɸɬɫɹ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢɧɫɬɢɬɭɬɵ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɷɬɨ 
«ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ Ƚɢɞɪɨɬɟɯɧɢɤɢ ɢɦɟɧɢ Ȼ.ȿ. 
ȼɟɞɟɧɟɟɜɚ», ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬ ɤɨɦɩɥɟɤɫɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɢɡɭɚɥɶɧɨɦɭ ɢ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦɭ ɨɛɫɥɟɞɨɜɚɧɢɸ ɨɩɚɫɧɵɯ ɩɨɬɟɧɰɢɚɥɶɧɨ–ɧɟɭɫɬɨɣɱɢɜɵɯ 
ɦɚɫɫɢɜɨɜ ɢ ɝɨɪɧɵɯ ɫɤɥɨɧɨɜ, ɞɟɥɚɟɬ ɜɵɜɨɞɵ ɢ ɞɚɟɬ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɨɜ. 

ɇɚ ɭɱɚɫɬɤɚɯ ɩɪɢɦɵɤɚɧɢɹ ɩɥɨɬɢɧɵ ɤ ɫɤɚɥɶɧɵɦ ɫɤɥɨɧɚɦ ɛɟɪɟɝɨɜ, 
ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɭɩɥɨɬɧɟɧɢɟ ɫɤɚɥɶɧɵɣ ɩɨɪɨɞɵ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɷɬɢ ɦɟɫɬɚ 
ɨɬɥɢɱɚɸɬɫɹ ɩɨɜɵɲɟɧɧɨɣ ɬɪɟɳɟɧɨɜɚɬɨɫɬɶɸ.  

ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɬɪɨɟɧɢɹ ɫɤɚɥɶɧɵɯ ɦɚɫɫɢɜɨɜ ɛɟɪɟɝɨɜɵɯ 
ɩɪɢɦɵɤɚɧɢɣ ɭɱɚɫɬɤɚ ɪɚɡɦɟɳɟɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɹɜɥɹɟɬɫɹ 
ɤɪɭɬɨɩɚɞɚɸɳɢɟ, ɩɨɞ ɭɝɥɨɦ 70–80º, ɡɚɥɟɝɚɧɢɟ ɩɚɱɟɤ ɫɥɚɧɰɟɜ, ɞɚɣɤɨɜɵɯɢɧɬɪɭɡɢɣ 
ɢ ɨɫɧɨɜɧɵɯ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ ɫ ɩɪɨɫɬɢɪɚɧɢɟɦ ɋɁ 290–305º. ȼ 
ɛɨɪɬɨɜɵɯ ɩɪɢɦɵɤɚɧɢɹɯ ɧɚ ɨɛɨɢɯ ɛɟɪɟɝɚɯ ɜ ɲɬɨɥɶɧɹɯ ɛɵɥɢ ɜɫɤɪɵɬɵ ɫɥɨɠɧɵɟ 
ɩɨɥɨɝɢɟ ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɬɪɟɳɢɧɵ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɜɵɫɨɤɨɣ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɶɸ 

ɉɨ ɭɫɥɨɜɢɹɦ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɦɚɫɫɢɜɚ 
ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɬɢɩɚ: ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɢ ɷɤɡɨɝɟɧɧɵɟ. 
Ɍɟɤɬɨɧɢɱɟɫɤɢɟ ɬɪɟɳɢɧɵ ɫɜɹɡɚɧɵ ɫɨ ɫɤɥɚɞɱɚɬɨɫɬɶɸ ɢ ɫ ɛɨɥɟɟ ɩɨɡɞɧɢɦɢ 
ɧɚɪɭɲɟɧɢɹɦɢ ɪɚɡɪɵɜɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. ɗɤɡɨɝɟɧɧɵɟ ɬɪɟɳɢɧɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ 
ɬɪɟɳɢɧɚɦɢ ɛɨɪɬɨɜɨɣ ɪɚɡɝɪɭɡɤɢ, ɩɪɢɜɟɥɢ ɤ ɪɚɡɭɩɥɨɬɧɟɧɢɸ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɡɨɧɵ 
ɫɤɚɥɶɧɨɝɨ ɦɚɫɫɢɜɚ ɩɨ ɤɨɧɬɭɪɭ ɪɟɱɧɨɣ ɞɨɥɢɧɵ, ɬɚɤɠɟ ɤ ɷɤɡɨɝɟɧɧɵɦ ɬɪɟɳɢɧɚɦ 
ɨɬɧɟɫɟɧɵ ɬɪɟɳɢɧɵ ɜɵɜɟɬɪɢɜɚɧɢɹ. 

Ɍɪɟɳɢɧɵ ɛɨɪɬɨɜɨɝɨ ɨɬɩɨɪɚ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɪɚɡɝɪɭɡɤɟ ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɨɬɫɟɞɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɛɥɨɤɨɜ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɤɫɩɨɡɢɰɢɢ 
ɫɤɥɨɧɨɜ ɧɚɫɥɟɞɭɸɬ ɤɪɭɬɨɩɚɞɚɸɳɢɟ ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɬɪɟɳɢɧɵ ɬɨɣ ɢɥɢ ɢɧɨɣ 
ɫɢɫɬɟɦɵ. Ɉɧɢ ɧɚɛɥɸɞɚɸɬɫɹ ɧɚ ɭɱɚɫɬɤɚɯ ɫɢɥɶɧɨ ɪɚɫɱɥɟɧɟɧɧɵɯ ɷɪɨɡɢɨɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɶɸ: ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɧɢɠɧɟɣ ɨɛɪɵɜɢɫɬɨɣ ɱɚɫɬɢ ɫɤɥɨɧɨɜ ɢ ɜ 
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ɛɨɪɬɚɯ ɥɨɝɨɜ. ɇɚ ɥɟɜɨɦ ɛɟɪɟɝɭ ɜ ɭɫɬɭɩɨɨɛɪɚɡɧɨɣ ɟɝɨ ɱɚɫɬɢ, ɪɚɫɫɟɱɟɧɧɨɣ ɥɨɝɚɦɢ, 
ɷɬɢ ɬɪɟɳɢɧɵ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɞɪɭɝɢɦɢ ɨɛɪɚɡɨɜɚɥɢ ɪɹɞ ɩɨɬɟɧɰɢɚɥɶɧɨ–
ɧɟɭɫɬɨɣɱɢɜɵɯ ɤɪɭɩɧɵɯ ɛɥɨɤɨɜ, ɤɨɬɨɪɵɟ ɩɨɬɪɟɛɨɜɚɥɨɫɶ ɫɩɟɰɢɚɥɶɧɨ ɡɚɤɪɟɩɥɹɬɶ 
ɧɚɞ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɨɣ ɢ ɡɞɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɪɩɭɫɚ. 

Ʉɪɭɩɧɵɟ ɬɪɟɳɢɧɵ ɪɚɡɝɪɭɡɤɢ ɢɦɟɸɬ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɦɟɬɪɨɜ 
ɞɨ 70 ɦ. Ɋɚɫɤɪɵɬɢɟ ɢɯ ɨɛɵɱɧɨ ɢɡɦɟɧɹɟɬɫɹ ɨɬ ɞɨɥɟɣ ɦɢɥɥɢɦɟɬɪɚ ɞɨ 1 – 2 ɦɦ, 
ɦɟɫɬɚɦɢ ɞɨɫɬɢɝɚɟɬ 5 – 10 ɦɦ. Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɤɪɭɩɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɜɚɪɶɢɪɭɸɬ ɨɬ 0,4 ɞɨ 5 ɦ. 
 

8.2 ɉɪɨɛɥɟɦɵ ɜ ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɧɢɹ 
 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɫɨɛɫɬɜɟɧɧɢɤɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɩɨɡɜɨɥɹɸɳɟɟ ɨɛɟɫɩɟɱɢɜɚɬɶ ɡɚɳɢɬɭ ɠɢɡɧɢ, ɡɞɨɪɨɜɶɹ ɢ ɡɚɤɨɧɧɵɯ ɢɧɬɟɪɟɫɨɜ 
ɥɸɞɟɣ, ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ [23,24]. 

Ⱦɥɹ ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ 
ɫɟɪɶɟɡɧɵɯ ɢ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɨɩɚɫɧɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɧɟɭɫɬɨɣɱɢɜɵɯ ɦɚɫɫɢɜɨɜ (ɞɚɥɟɟ ɉɇɆ), ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ 
ɨɬɪɵɜɨɦ ɢ ɩɚɞɟɧɢɟ ɦɚɫɫ ɝɨɪɧɵɯ ɩɨɪɨɞ ɧɚ ɤɪɭɬɵɯ ɢ ɨɛɪɵɜɢɫɬɵɯ ɫɤɥɨɧɚɯ ɝɨɪ, 
ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɡɚ ɫɱɟɬ ɨɫɥɚɛɥɟɧɢɹ ɫɜɹɡɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ 
ɩɨɞ ɜɥɢɹɧɢɟɦ ɜɵɜɟɬɪɢɜɚɧɢɹ, ɷɪɨɡɢɢ ɢ ɚɛɪɚɡɢɢ, ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ 
ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɜɫɥɟɞɫɬɜɢɟ ɩɨɬɟɪɢ ɜɪɟɦɟɧɧɨɣ ɨɩɨɪɵ ɢɡ- ɡɚ ɛɨɥɶɲɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɥɨɬɢɧɵ ɧɚ ɛɟɪɟɝɨɜɵɟ ɩɪɢɦɵɤɚɧɢɹ. 

ɉɇɆ – ɩɨɬɟɧɰɢɚɥɶɧɨ–ɧɟɭɫɬɨɣɱɢɜɵɟ ɦɚɫɫɢɜɵ, ɭɱɚɫɬɤɢ ɫɤɚɥɶɧɵɯ ɨɬɤɨɫɨɜ 
ɢ ɛɨɪɬɨɜ ɤɚɧɶɨɧɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɵ ɤɚɦɧɟɩɚɞɵ, ɨɩɚɫɧɵɟ ɞɥɹ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
(ɉɪɚɜɢɥɚ Ɍɟɯɧɢɱɟɫɤɨɣ ɗɤɫɩɥɭɚɬɚɰɢɢ ɗɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ ɊɎ, 
ɪɚɡɞɟɥ 3.1.23). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 8.1 - ɍɤɪɟɩɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɉɇɆɫ ɩɨɦɨɳɶɸ ɩɪɟɞɧɚɩɪɹɠɟɧɧɵɯ 
ɚɧɤɟɪɨɜ. ȼɢɞ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɚɧɤɟɪɧɵɯ ɩɨɹɫɨɜ 
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ɉɇȻ – ɩɨɬɟɧɰɢɚɥɶɧɨ–ɧɟɭɫɬɨɣɱɢɜɵɟ ɛɥɨɤɢ, ɭɱɚɫɬɤɢ ɫɤɚɥɶɧɵɯ ɨɬɤɨɫɨɜ ɢ 
ɛɨɪɬɨɜ ɤɚɧɶɨɧɨɜ ɜ ɫɨɫɬɚɜɟ ɉɇɆ ɢɥɢ ɨɬɞɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ, ɧɚ ɤɨɬɨɪɵɯ 
ɫɭɳɟɫɬɜɭɸɬ ɢɥɢ ɜɨɡɦɨɠɧɵ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɨɩɚɫɧɵɟ ɞɥɹ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ8.2 - ȼɢɞ ɧɚ ɉɇȻ ɧɚ ɥɟɜɨɛɟɪɟɠɧɨɦ ɩɪɢɦɵɤɚɧɢɢ ɩɥɨɬɢɧɵ ɋɚɹɧɨ-
ɒɭɲɟɧɫɤɨɣ Ƚɗɋ 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɫɨɛɫɬɜɟɧɧɢɤɭ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ 

ɪɹɞ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɡɚɳɢɬɭ ɥɸɞɟɣ, ɡɞɚɧɢɹ ɢɥɢ ɫɨɨɪɭɠɟɧɢɹ, ɬɟɪɪɢɬɨɪɢɢ, ɧɚ ɤɨɬɨɪɨɣ ɛɭɞɭɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɡɞɚɧɢɹ ɢɥɢ 
ɫɨɨɪɭɠɟɧɢɹ, ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɩɪɢɪɨɞɧɵɯ, ɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɢ ɞɪɭɝɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ ɢ (ɢɥɢ) ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɭɝɪɨɡ 
ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɚ ɬɚɤɠɟ ɧɚ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ (ɢɥɢ) ɭɦɟɧɶɲɟɧɢɟ 
ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ ɢ (ɢɥɢ) ɬɟɯɧɨɝɟɧɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ, ɭɝɪɨɡ ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ [24]. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɛɴɟɤɬɢɜɧɵɯ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ɝɨɪɧɵɯ ɫɤɥɨɧɨɜ ɜ 
ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɧɢɹ ɩɥɨɬɢɧɵ, ɢ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ–ɧɟɭɫɬɨɣɱɢɜɵɯ ɦɚɫɫɢɜɨɜ ɝɨɪɧɵɯ ɫɤɥɨɧɨɜ, 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɩɪɨɜɨɞɹɬɫɹ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɣ ɨɬɱɟɬ, ɨɫɧɨɜɧɨɣ ɰɟɥɶɸ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ 
ɨɬɪɚɠɟɧɢɟ ɜɵɹɜɥɟɧɧɵɯ ɞɟɮɟɤɬɨɜ ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɪɨɰɟɫɫɨɜ ɝɨɪɧɵɯ ɩɨɪɨɞ, 
ɪɚɡɪɚɛɨɬɤɚ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ, ɨɛɟɫɩɟɱɟɧɢɸ ɞɚɥɶɧɟɣɲɟɣ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɚɧɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ 
ɜɫɥɟɞɫɬɜɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɤɚɦɧɟɩɚɞɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɢɞɪɨɭɡɥɚ. 
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Ɉɞɧɨɣ ɢɡ ɬɚɤɢɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɹɜɥɹɟɬɫɹ ȺɈ 
«ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɝɢɞɪɨɬɟɯɧɢɤɢ ɢɦɟɧɢ Ȼ.ȿ. 
ȼɟɞɟɧɧɟɜɚ». ɋɨɬɪɭɞɧɢɤɚɦɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɜɵɩɨɥɧɹɸɬɫɹ 
ɤɨɦɩɥɟɤɫɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜɤɥɸɱɚɹ ɜɢɡɭɚɥɶɧɵɟ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɫ ɨɩɢɫɚɧɢɟɦ ɢ ɮɨɬɨɮɢɤɫɚɰɢɟɣ ɭɱɚɫɬɤɨɜ, ɜɵɩɨɥɧɟɧɢɹ ɡɚɦɟɪɨɜ ɩɨ 
ɫɟɬɢ ɫɩɟɰɢɚɥɶɧɵɯ ɪɟɩɟɪɨɜ, ɚ ɬɚɤɠɟ ɨɫɦɨɬɪ ɬɪɟɳɢɧ ɢ ɦɚɹɤɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 
ɨɬɞɟɥɶɧɵɯ ɨɛɜɚɥɨɨɩɚɫɧɵɯ ɛɥɨɤɚɯ ɧɚ ɤɨɬɨɪɵɯ ɜɵɹɜɥɟɧɵ ɩɪɢɡɧɚɤɢ ɤɚɦɧɟɩɚɞɨɜ ɢ 
ɜɨɡɦɨɠɧɨɝɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɛɜɚɥɨɜ [27]. 

 
8.3 ɋɩɨɫɨɛ ɭɤɪɟɩɥɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ-ɧɟɭɫɬɨɣɱɢɜɵɯ ɦɚɫɫɢɜɨɜ 

 
Ⱦɥɹ ɭɤɪɟɩɥɟɧɢɹ ɫɤɚɥɶɧɵɯ ɧɟɭɫɬɨɣɱɢɜɵɯ ɦɚɫɫɢɜɨɜ ɩɪɢɦɟɧɹɸɬ 

ɬɟɯɧɨɥɨɝɢɸ ɫ ɭɫɬɚɧɨɜɤɨɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɧɵɯ ɢɥɢ ɩɪɟɞɧɚɩɪɹɠɟɧɧɵɯ 
ɚɧɤɟɪɨɜ (ɞɚɥɟɟ ɉɇȺ) ɜ ɩɪɨɛɭɪɟɧɧɵɟ ɫɤɜɚɠɢɧɵ ɝɥɭɛɢɧɨɣ 20-30ɦ. Ⱦɚɧɧɵɣ ɜɢɞ 
ɪɚɛɨɬ ɹɜɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɵɦ ɜɢɞɨɦ ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɛɨɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɢ ɢɦɟɟɬ ɫɜɨɸ ɫɩɟɰɢɮɢɤɭ. 

ɉɪɨɟɤɬ ɤɪɟɩɥɟɧɢɹ ɧɟɭɫɬɨɣɱɢɜɵɯ ɦɚɫɫɢɜɨɜ ɜɵɩɨɥɧɟɧ ɫ ɩɨɦɨɳɶɸ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɛɥɨɤɨɜ ɢɡ ɦɨɧɨɥɢɬɧɨɝɨ ɚɪɦɢɪɨɜɚɧɧɨɝɨ ɛɟɬɨɧɚ 
ɢ ɭɫɬɪɨɣɫɬɜɚ ɧɟɫɤɨɥɶɤɢɯ ɹɪɭɫɨɜ ɚɧɤɟɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɨɹɫɨɜ, 
ɹɜɥɹɸɳɢɯɫɹ ɨɩɨɪɨɣ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ– ɧɚɩɪɹɠɟɧɧɵɯ ɚɧɤɟɪɨɜ 
[27].  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ– ɧɚɩɪɹɠɟɧɧɵɣ ɚɧɤɟɪ ɫɨɫɬɨɢɬ ɢɡ ɫɬɚɥɶɧɵɯ ɩɪɨɜɨɥɨɱɧɵɯ 
ɤɚɧɚɬɨɜ ɞɥɢɧɨɣ 20-30 ɦ ɫ ɲɚɝɨɦ 1,5 ɦ, ɤɨɬɨɪɵɣ ɢ ɞɨɥɠɟɧ ɜ ɨɫɧɨɜɧɨɦ 
ɭɞɟɪɠɢɜɚɬɶ ɫɤɚɥɶɧɵɣ ɦɚɫɫɢɜ (ɪɢɫɭɧɨɤ 8.3).       

 
Ɋɢɫɭɧɨɤ 8.3 – Ⱥɧɤɟɪɧɵɣ ɩɨɹɫ ɫ ɩɪɟɞɧɚɩɪɹɠɟɧɧɵɦɢ ɚɧɤɟɪɚɦɢ, 

ɭɞɟɪɠɢɜɚɸɳɢɣ ɫɤɚɥɶɧɵɣ ɦɚɫɫɢɜ 
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Ɋɢɫɭɧɨɤ 8.4 – Ɋɚɡɪɟɡ ɩɨ ɬɢɩɨɜɨɦɭ ɫɟɱɟɧɢɸ ɤɪɟɩɥɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ–

ɧɟɭɫɬɨɣɱɢɜɵɯ ɦɚɫɫɢɜɨɜ ɥɟɜɨɛɟɪɟɠɧɨɝɨ ɨɬɤɨɫɚ, ɩɪɢɦɵɤɚɸɳɟɝɨ ɤ ɩɥɨɬɢɧɟ 
ɋɚɹɧɨ–ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
1 – ɬɪɟɳɢɧɵ, ɨɬɱɥɟɧɹɸɳɢɟ ɦɚɫɫɢɜ; 2 – ɛɟɬɨɧ ɤɪɟɩɥɟɧɢɹ ɦɚɫɫɢɜɚ; 3 – 

ɚɧɤɟɪɚ ɞɢɚɦɟɬɪɨɦ 28 ɤɪɟɩɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɩɨɹɫɚ ɤ ɨɬɤɨɫɭ; 4 – 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɩɨɹɫ ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ; 5 – ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ–ɧɚɩɪɹɠɟɧɧɵɣ 
ɚɧɤɟɪ; 6 – ɡɚɦɨɤ ɉɇȺ; 7 –ɚɧɤɟɪ ɫ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɨɦ; 8 – 
ɤɚɦɧɟ-ɡɚɳɢɬɧɚɹ ɫɬɟɧɤɚ; 9 – ɫɥɭɠɟɛɧɨ–ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɨɪɩɭɫ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɛɨɬɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɩɨ ɭɫɬɚɧɨɜɤɟ ɉɇȺ ɞɥɹ 
ɤɪɟɩɥɟɧɢɹ ɫɤɚɥɶɧɵɯ ɦɚɫɫɢɜɨɜ ɧɚ ɋɚɹɧɨ–ɒɭɲɟɧɫɤɨɣ Ƚɗɋ, ɛɵɥɢ ɩɟɪɜɵɦ ɜ 
ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɚɤɬɢɤɟ ɦɚɫɫɨɜɵɦ ɩɪɢɦɟɧɟɧɢɟɦ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ–ɧɚɩɪɹɠɟɧɧɵɯ ɚɧɤɟɪɨɜ ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɝɨɮɪɢɪɨɜɚɧɧɵɯ 
ɱɟɯɥɚɯ. ɗɬɢ ɪɚɛɨɬɵ ɧɨɫɢɥɢ ɨɩɵɬɧɨ–ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɯɚɪɚɤɬɟɪ ɢ ɜɤɥɸɱɚɥɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɤɭ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ. Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɨɩɵɬɚ ɞɥɢɬɟɥɶɧɨɣ (ɦɧɨɝɨɥɟɬɧɟɣ) ɪɚɛɨɬɵ 
ɩɨɞɨɛɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɧɟɬ. 

ɋɤɚɥɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ c ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɟɞɧɚɩɪɹɠɟɧɧɵɯ ɝɥɭɛɨɤɢɯ 
ɨɞɢɧɨɱɧɵɯ ɚɧɤɟɪɨɜ (ɜ ɫɤɜɚɠɢɧɚɯ) ɩɪɢɦɟɧɹɸɬɫɹ ɫ 1988 ɝ, ɬɟɯɧɨɥɨɝɢɹ ɛɵɥɚ 
ɪɚɡɪɚɛɨɬɚɧɚ ȼɫɟɫɨɸɡɧɵɦ ɨɪɞɟɧɨɦ Ʌɟɧɢɧɚ ɩɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɫɤɢɦ ɢ ɧɚɭɱɧɨ-
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɢɧɫɬɢɬɭɬɨɦ «Ƚɢɞɪɨɩɪɨɟɤɬ» ɢɦɟɧɢ ɋ.ə. ɀɭɤɚ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ-ɧɚɩɪɹɠɟɧɧɵɣ ɚɧɤɟɪ ɫɨɫɬɨɢɬ ɢɡ ɩɭɱɤɚ ɫɬɚɥɶɧɵɯ 
ɚɪɦɚɬɭɪɧɵɯ ɫɟɦɢɩɪɨɜɨɥɨɱɧɵɯ ɤɚɧɚɬɨɜ (ɩɪɹɞɟɣ) ɞɢɚɦɟɬɨɪɨɦ 15 ɦɦ, ɨɞɟɬɵɯ ɜ 
ɱɟɯɨɥ ɢɡ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɬɪɭɛɵ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɝɥɭɯɢɟ ɫɤɜɚɠɢɧɵ 
ɞɢɚɦɟɬɪɨɦ 105 ɦɦ ɝɥɭɛɢɧɨɣ ɞɨ 20 - 30 ɦ ɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɧɚɬɹɠɟɧɢɸ ɩɨ 
ɫɩɨɫɨɛɭ, ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ ɢɧɫɬɢɬɭɬɨɦ ɋɨɸɡɞɨɪɇɂɂ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɛɨɪɧɵɯ 
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ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ-ɧɚɩɪɹɠɟɧɧɵɯ ɠ/ɛ ɦɨɫɬɨɜ [28]. 
Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɚɧɤɟɪɨɜ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɫɩɟɰɢɚɥɶɧɵɟ 

ɤɚɧɚɬɵ- «ɤɚɧɚɬɵ ɫɬɚɥɶɧɵɟ, ɚɪɦɚɬɭɪɧɵɟ ɫɟɦɢɩɪɨɜɨɥɨɱɧɵɟ (ɤɥɚɫɫɚ Ʉ7) ɫ 
ɭɫɥɨɜɧɵɦ ɞɢɚɦɟɬɪɨɦ ɤɚɧɚɬɚ 15 ɦɦ, ɞɢɚɦɟɬɪɨɦ ɧɚɪɭɠɧɵɯ ɩɪɨɜɨɥɨɤ 5 ɦɦ». 
ɉɪɢɦɟɧɟɧɢɟ ɥɸɛɵɯ ɞɪɭɝɢɯ ɫɬɚɥɶɧɵɯ ɤɚɧɚɬɨɜ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

 
1-ɤɚɧɚɬ ɫɟɦɢɩɪɨɜɨɥɨɱɧɵɣ ɚɪɦɚɬɭɪɧɵɣ; 2-ɬɪɭɛɤɚ ɩɥɚɫɬɢɤɨɜɚɹ ɬɟɯɧɢɱɟɫɤɚɹ ɞɥɹ 

ɢɧɴɟɤɬɢɪɨɜɚɧɢɹ. 
Ɋɢɫɭɧɨɤ 8.5 – Ɋɚɡɪɟɡ ɩɨ ɩɪɟɞɧɚɩɪɹɠɟɧɧɨɦɭ ɚɧɤɟɪɭ 

 
ɋɛɨɪɤɭ ɚɧɤɟɪɧɵɯ ɬɹɠɟɣ ɜɵɩɨɥɧɹɸɬ ɜɪɭɱɧɭɸ ɧɚ ɫɛɨɪɨɱɧɵɯ ɫɬɨɥɚɯ, ɞɥɢɧɚ 

ɫɬɨɥɚ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɞɥɢɧɟ ɚɧɤɟɪɧɵɯ ɬɹɠɟɣ. 
Ƚɨɬɨɜɵɟ ɫɟɦɢɩɪɨɜɨɥɨɱɧɵɟ ɤɚɧɚɬɵ ɨɱɢɳɚɸɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɳɟɬɤɚɦɢ ɢ ɤ 
ɧɢɦ ɩɪɢɤɪɟɩɥɹɸɬɫɹ ɞɜɟ ɩɥɚɫɬɢɤɨɜɵɟ ɢɧɴɟɤɰɢɨɧɧɵɟ ɬɪɭɛɤɢ, ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ 
ɡɚɦɤɨɜɨɣ ɢ ɫɜɨɛɨɞɧɨɣ ɱɚɫɬɟɣ ɚɧɤɟɪɚ. Ⱦɚɥɟɟ ɧɚ ɫɤɪɟɩɥɟɧɧɵɣ ɩɭɱɨɤ ɢɡ ɫɬɚɥɶɧɵɯ 
ɤɚɧɚɬɨɜ ɢ ɞɜɭɯ ɩɥɚɫɬɢɤɨɜɵɯ ɬɪɭɛɨɤ ɨɞɟɜɚɟɬɫɹ ɩɨɥɢɷɬɢɥɟɧɨɜɚɹ ɝɨɮɪɢɪɨɜɚɧɧɚɹ 
ɬɪɭɛɚ ɉȼɏ. ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɩɪɟɞɧɚɩɪɹɠɟɧɧɨɝɨ ɚɧɤɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɉɪɢɥɨɠɟɧɢɢ Ⱥ. ɉɟɪɟɞɚɱɚ ɝɨɬɨɜɵɯ ɚɧɤɟɪɨɜ ɩɨɞ ɦɨɧɬɚɠ ɮɢɤɫɢɪɭɟɬɫɹ ɜ ɩɚɫɩɨɪɬɟ 
ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢɡɞɟɥɢɹ ɚɧɤɟɪɚ. 

 
8.4 Ɍɟɯɧɨɥɨɝɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɧɚɩɪɹɠɟɧɧɵɯ ɚɧɤɟɪɨɜ 

 
Ⱦɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɧɟɭɫɬɨɣɱɢɜɨɝɨ ɦɚɫɫɢɜɚ ɭɫɬɪɚɢɜɚɸɬ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɚɧɤɟɪɧɵɟ ɩɨɹɫɚ ɜ ɨɩɚɥɭɛɤɢ, ɜɵɩɨɥɧɹɸɬ ɦɨɧɬɚɠ ɚɪɦɨɫɟɬɨɤ ɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ, ɩɨɞ ɭɤɚɡɚɧɧɵɦ ɜ ɩɪɨɟɤɬɟ ɭɝɥɨɦ, ɡɚɤɥɚɞɧɵɟ ɞɟɬɚɥɢ –ɤɨɧɞɭɤɬɨɪɚ, 
ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɛɭɪɟɧɢɹ ɱɟɪɟɡ ɡɚɤɥɚɞɧɵɟ ɤɨɧɞɭɤɬɨɪɚ, ɫɤɜɚɠɢɧɵ ɩɨɞ 
ɭɫɬɚɧɨɜɤɭ ɉɇȺ.  

ɉɨɫɥɟ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢ ɧɚɛɨɪɚ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɚɧɤɟɪɧɨɝɨ ɩɨɹɫɚ, ɧɟ 
ɦɟɧɟɟ 70% ɨɬ ɩɪɨɟɤɬɧɨɣ ɜɟɥɢɱɢɧɵ, ɜɵɩɨɥɧɹɟɬɫɹ ɛɭɪɟɧɢɟ ɱɟɪɟɡ ɡɚɤɥɚɞɧɨɣ 
ɤɨɧɞɭɤɬɨɪ ɧɚ ɝɥɭɛɢɧɭ ɨɬ 20ɦ ɞɨ 30 ɦ, (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɟɤɬɧɨɣ ɞɥɢɧɵ 
ɚɧɤɟɪɚ), ɩɨɫɥɟ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧɚ ɩɪɨɱɢɳɚɟɬɫɹ, ɩɪɨɦɵɜɚɟɬɫɹ ɢ ɫɞɚɟɬɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤɨɦɢɫɫɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ 
ɫɤɜɚɠɢɧɵ: ɞɥɢɧɚ, ɞɢɚɦɟɬɪ, ɜɟɥɢɱɢɧɚ ɨɬɤɥɨɧɟɧɢɹ ɭɝɥɚ ɨɬ ɩɪɨɟɤɬɧɨɝɨ 
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ɩɨɥɨɠɟɧɢɹ. Ⱦɚɥɟɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɰɟɦɟɧɬɚɰɢɸ ɫɤɜɚɠɢɧ ɧɚ ɜɫɸ 
ɝɥɭɛɢɧɭ. ɐɟɦɟɧɬɚɰɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɝɭɫɬɵɦ ɪɚɫɬɜɨɪɨɦ, ɦɚɪɤɢ ɩɨɬɪɬɥɚɧɞɰɟɦɟɧɬ 
Ɇ400. ɐɟɦɟɧɬɚɰɢɹ ɜɟɞɟɬɫɹ ɞɨ ɜɵɯɨɞɚ ɰɟɦ. ɪɚɫɬɜɨɪɚ ɢɡ ɭɫɬɶɹ ɫɤɜɚɠɢɧɵ, ɩɨɫɥɟ 
ɱɟɝɨ ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɜɟɞɟɬɫɹ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɭɪɨɜɧɟɦ ɪɚɫɬɜɨɪɚ ɜ ɫɤɜɚɠɢɧɟ. 
ɐɟɥɶɸ ɞɚɧɧɨɣ ɰɟɦɟɧɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɭɤɪɟɩɥɟɧɢɟ ɫɬɟɧɨɤ ɫɤɜɚɠɢɧ ɢ ɡɨɧɵ ɜɨɤɪɭɝ 
ɫɤɜɚɠɢɧɵ, ɡɚɩɨɥɧɟɧɢɟ ɬɪɟɳɢɧ ɜ ɫɤɚɥɶɧɨɦ ɛɥɨɤɟ [28]. 

ɉɨɫɥɟ ɧɚɛɨɪɚ ɩɪɨɱɧɨɫɬɢ ɰɟɦɟɧɬɧɵɦ ɤɚɦɧɟɦ, ɧɚ 3-7 ɞɟɧɶ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɰɟɦɟɧɬɚɰɢɢ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡɛɭɪɢɜɚɧɢɟ ɫɤɜɚɠɢɧ ɫ ɰɟɥɶɸ 
ɭɞɚɥɟɧɢɹ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɧɹ. Ɍɟɩɟɪɶ ɫɤɜɚɠɢɧɵ ɝɨɬɨɜɵ ɤ ɭɫɬɚɧɨɜɤɟ 
ɩɪɟɞɧɚɩɪɹɠɟɧɧɨɝɨ ɚɧɤɟɪɚ. 
 

 

Ɋɢɫɭɧɨɤ 8.6 – Ƚɨɬɨɜɚɹ ɫɤɜɚɠɢɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɧɚɩɪɹɠɟɧɧɨɝɨ ɚɧɤɟɪɚ 
 

Ɇɨɧɬɚɠ ɚɧɤɟɪɚ ɜ ɡɚɩɨɥɧɟɧɧɭɸ ɜɨɞɨɣ ɫɤɜɚɠɢɧɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ 
ɢ ɞɚɥɟɟ ɱɟɪɟɡ ɜɫɬɪɨɟɧɧɭɸ ɜ ɚɧɤɟɪ ɩɥɚɫɬɢɤɨɜɭɸ ɬɪɭɛɤɭ, ɜɵɩɨɥɧɹɸɬ 
ɢɧɴɟɤɬɢɪɨɜɚɧɢɟ ɡɚɦɤɨɜɨɣ, ɧɢɠɧɟɣ ɱɚɫɬɢ.  
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Ɋɢɫɭɧɨɤ 8.7 –ɉɪɟɞɧɚɩɪɹɠɟɧɧɵɣ ɚɧɤɟɪ ɝɨɬɨɜɵɣ ɤ ɭɫɬɚɧɨɜɤɟ 

 

 
Ɋɢɫɭɧɨɤ 8.8 –ɂɧɴɟɤɬɢɪɨɜɚɧɢɟ ɡɚɦɤɨɜɨɣ ɱɚɫɬɢ ɩɪɟɞɧɚɩɪɹɠɟɧɧɨɝɨ ɚɧɤɟɪɚ 

ɂɧɴɟɤɬɢɪɨɜɚɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜɨɫɯɨɞɹɳɢɦ ɩɨɬɨɤɨɦ ɪɚɫɬɜɨɪɚ ɨɬ ɡɚɛɨɹ ɤ 
ɭɫɬɶɸ, ɩɪɢ ɩɨɞɚɱɟ ɪɚɫɬɜɨɪɚ ɩɨ ɰɟɧɬɪɚɥɶɧɨɣ ɬɪɭɛɤɟ №1, ɞɨɯɨɞɹɳɟɣ ɞɨ ɧɢɠɧɟɝɨ 
ɩɪɢɡɚɛɨɣɧɨɝɨ ɤɨɧɰɚ ɚɧɤɟɪɚ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɩɪɨɱɧɨɫɬɢ ɨɛɪɚɡɰɵ ɰɟɦɟɧɬɧɨɝɨ 
ɪɚɫɬɜɨɪɚ ɫɞɚɸɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɧɭɸ ɥɚɛɨɪɚɬɨɪɢɸ. 

Ⱦɚɥɟɟ ɜɵɩɨɥɧɹɸɬ ɧɚɬɹɠɟɧɢɟ ɚɧɤɟɪɨɜ ɞɨɦɤɪɚɬɚɦɢ, ɧɚɬɹɠɟɧɢɟ 
ɪɚɡɪɟɲɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɩɪɨɱɧɨɫɬɢ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɧɹ 250 
ɤɝ/ɫɦ2. Ƚɢɞɪɨɞɨɦɤɪɚɬɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɸɬ ɫɥɟɞɭɸɳɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ: ɨɞɧɨɜɪɟɦɟɧɧɨ ɡɚɯɜɚɬɵɜɚɸɬ ɜɫɟ 7 ɤɚɧɚɬɨɜ, 
ɧɚɬɹɝɢɜɚɸɬ ɢɯ ɢ –ɡɚɩɪɟɫɨɜɵɜɚɸɬ ɤɨɧɭɫɵ ɜ ɨɛɨɣɦɭ, ɩɥɚɜɧɨ ɩɟɪɟɞɚɜɚɹ ɭɫɢɥɢɟ 
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ɧɚɬɹɠɟɧɢɹ ɩɭɱɤɚ ɫ ɞɨɦɤɪɚɬɚ ɧɚ ɨɛɨɣɦɭ, ɩɪɢ ɷɬɨɦ ɚɧɤɟɪɧɵɣ ɬɹɠ ɨɫɬɚɟɬɫɹ ɜ 
ɧɚɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɢ ɫɧɹɬɢɹ ɞɨɦɤɪɚɬɚ [28]. 

ȼ ɩɪɨɰɟɫɫɟ ɷɬɢɯ ɪɚɛɨɬ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɩɪɚɜɢɥɶɧɨɫɬɶ ɧɚɬɹɠɟɧɢɹ ɩɨ 
ɞɚɜɥɟɧɢɸ ɧɚ ɦɚɧɨɦɟɬɪɚɯ ɢ ɩɨ ɜɵɬɹɠɤɟ ɭɞɥɢɧɟɧɢɸ ɤɚɧɚɬɨɜ. Ɂɚɠɚɬɢɟ ɧɚɬɹɧɭɬɵɯ 
ɤɚɧɚɬɨɜ ɜ ɨɛɨɣɦɟ ɩɪɢ ɡɚɩɪɟɫɫɨɜɤɟ ɤɨɧɭɫɨɜ ɫɨɡɞɚɟɬ ɩɪɟɩɹɬɫɬɜɢɟ ɜɨɡɜɪɚɳɟɧɢɸ 
ɤɚɧɚɬɨɜ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ. ɗɬɚ ɨɩɟɪɚɰɢɹ ɧɚɡɵɜɚɟɬɫɹ ɛɥɨɤɢɪɨɜɤɨɣ ɢ ɫɥɭɠɢɬ 
ɫɨɡɞɚɧɢɸ ɜ ɚɧɤɟɪɟ ɭɫɢɥɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɬɹɠɟɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɟɝɨ ɬɹɠ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɚɧɤɟɪɧɵɣ ɩɨɹɫ. 

 

 
Ɋɢɫɭɧɨɤ 8.9 – ɇɚɬɹɠɟɧɢɟ ɩɪɟɞɧɚɩɪɹɠɟɧɧɨɝɨ ɚɧɤɟɪɚ 
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Ɋɢɫɭɧɨɤ 8.10 – ɍɬɨɱɧɟɧɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɵɬɹɠɟɤ ɩɪɢ ɭɫɢɥɢɢ ɜ ɚɧɤɟɪɟ ɨɬ 20ɬɫ 
ɞɨ 110ɬɫ 

 

 
Ɋɢɫɭɧɨɤ 8.11 – Ɋɚɛɨɬɵ ɩɨ ɧɚɬɹɠɟɧɢɸ ɩɪɟɞɧɚɩɪɹɠɟɧɧɨɝɨ ɚɧɤɟɪɚ, ɩɪɢ ɩɨɦɨɳɢ 
ɬɚɤɟɥɚɠɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɤɪɚɧ-ɬɟɥɟɠɤɢ ɞɨɦɤɪɚɬ ɨɞɟɬ ɧɚ ɚɧɤɟɪ, ɫɬɚɥɶɧɵɟ 

ɩɪɹɞɢ ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɬɪɭɛɤɚɦ ɬɹɧɭɳɟɣ ɨɛɨɣɦɵ 
 

ɉɪɨɟɤɬɧɚɹ ɜɵɬɹɠɤɚ ɤɚɧɚɬɨɜ ɩɪɢ ɭɫɥɨɜɢɢ ɜ ɚɧɤɟɪɟ  Nɩɪ=100 ɬɫ (ɫɱɢɬɚɹ ɨɬ 
ɧɚɱɚɥɚ ɜɵɬɹɠɤɢ N=20 ɬɫ) ɞɥɹ ɚɧɤɟɪɨɜ ɞɥɢɧɨɣ 20ɦ, ∆lɩɪ= 74 ɦɦ. 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɜ ɚɧɤɟɪɟ ɩɪɨɟɤɬɧɨɣ ɧɚɝɪɭɡɤɢ Nɩɪ=100ɬɫ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɜɵɞɟɪɠɤɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ ɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɡɚɦɟɪɵ ɩɪɢɪɚɳɟɧɢɹ 
ɜɵɬɹɠɤɢ. Ɂɚɦɟɪɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɱɟɪɟɡ ɤɚɠɞɵɟ 5 ɦɢɧ. Ⱦɨ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɩɟɪɟɦɟɳɟɧɢɣ ɜ ɬɟɱɟɧɢɢ 20 ɦɢɧ. Ɂɚ ɫɬɚɛɢɥɢɡɚɰɢɸ ɩɪɢɧɢɦɚɟɬɫɹ ɦɨɦɟɧɬ, ɤɨɝɞɚ 
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ɡɚɦɟɪɵ ɱɟɪɟɡ 5 ɦɢɧɭɬ ɛɭɞɭɬ ɨɬɥɢɱɚɬɶɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 1 ɦɦ. 
ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɟɪɟɦɟɳɟɧɢɹ ɫɬɚɛɢɥɢɡɢɪɨɜɚɥɢɫɶ ɢ ɜɟɥɢɱɢɧɵ ɜɵɬɹɠɤɢ 

ɧɚɯɨɞɹɬɫɹ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɢɞɟɥɚɯ, ɪɚɡɪɟɲɚɟɬɫɹ ɩɟɪɟɣɬɢ ɤ ɫɥɟɞɭɸɳɟɦɭ ɷɬɚɩɭ 
ɪɚɛɨɬ- ɢɧɴɟɤɬɢɪɨɜɚɧɢɸ ɚɧɤɟɪɚ ɜɧɭɬɪɢ ɱɟɯɥɚ.  

ɉɟɪɟɞ ɢɧɴɟɤɬɢɪɨɜɚɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ ɫɨɯɪɚɧɧɨɫɬɢ ɢ 
ɩɪɨɯɨɞɢɦɨɫɬɢ ɩɥɚɫɬɢɤɨɜɨɣ ɬɪɭɛɤɢ № 2, ɮɨɬɨ 8.1. ɂɧɴɟɤɬɢɪɨɜɚɧɢɟ ɜɵɩɨɥɧɹɸɬ 
ɜɨɫɯɨɞɹɳɢɦ ɩɨɬɨɤɨɦ ɪɚɫɬɜɨɪɚ ɨɬ ɡɚɦɤɨɜɨɣ ɱɚɫɬɢ ɤ ɭɫɬɶɸ «ɫɧɢɡɭ-ɜɜɟɪɯ» ɩɪɢ 
ɩɨɞɚɱɟ ɪɚɫɬɜɨɪɚ ɩɨ ɬɪɭɛɤɟ №2, ɞɨɯɨɞɹɳɟɣ ɞɨ ɧɢɡɚ ɫɜɨɛɨɞɧɨɣ ɱɚɫɬɢ ɚɧɤɟɪɚ. 
ɉɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɫɜɨɛɨɞɧɨɣ ɱɚɫɬɢ ɚɧɤɟɪɚ ɰɟɦ. ɪɚɫɬɜɨɪɨɦ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ 
ɨɝɨɥɨɜɨɤ- ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɥɩɚɤ ɢ ɜɵɩɨɥɧɹɸɬ ɨɦɨɧɨɥɢɱɢɜɚɧɢɟ ɜɧɭɬɪɢ 
ɤɨɥɩɚɤɚ. 

 

 

Ɋɢɫɭɧɨɤ 8.12 – Ɉɝɨɥɨɜɨɤ ɚɧɤɟɪɚ 

 
Ɋɢɫɭɧɨɤ 8.13 –Ɉɦɨɧɨɥɢɱɟɧɧɵɣ ɨɝɨɥɨɜɨɤ ɚɧɤɟɪɚ 

Ɋɚɛɨɬɵ ɫɱɢɬɚɸɬɫɹ ɜɵɩɨɥɧɟɧɧɵɦɢ ɩɨɫɥɟ ɨɝɪɭɧɬɨɜɤɟ ɢ ɨɤɪɚɫɤɟ ɤɨɥɩɚɤɚ- 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɨɝɨɥɨɜɤɚ ɚɧɤɟɪɚ.  
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɥɟɬɚ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ  
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Ɋɢɫɭɧɨɤ Ⱥ.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɢɦɵ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ  
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ɂɨɧɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ90-ȼ45ɨ 
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Ɋɢɫɭɧɨɤ Ȼ.2 – Ɂɨɧɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ



  

139 
 

 

Ɋɢɫɭɧɨɤ Ȼ.3 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɨɫɬɚɜɟ ɝɢɞɪɨɭɡɥɚ 

 

 
Ɋɢɫɭɧɨɤ ȼ.1 – ɋɬɜɨɪ ɪɟɤɢ ɓɭɝɨɪ 

 



  

141 
 

 
Ɋɢɫɭɧɨɤ ȼ.2 – ɇɚɝɪɭɡɤɢ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 
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