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ɋɈɄɊȺЩȿɇɕɃ ɉȺɋɉɈɊɌ ȽɂɅɘɃɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ      Ƚɢɥɸɣ; 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ    Ⱥɦɭɪɫɤɚɹ ɨɛɥɚɫɬɶ; 
3. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɜɫɟɯ ɬɭɪɛɢɧ       1380 ɦ3/ɫ; 
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 0,5%   1689 ɦ3/ɫ; 
        3,0%   1414 ɦ3/ɫ; 
ɜ) ȼɏɄ         50 ɦ3/ɫ; 
4. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ    ɝɨɞɢɱɧɵɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ        370 ɦ; 
       Ɏɉɍ       370 ɦ; 
       ɍɆɈ                360 ɦ; 
ɜ) ɨɛɴɟɦɵ: 
  ɩɨɥɧɵɣ       4,1 ɤɦ3; 
  ɩɨɥɟɡɧɵɣ       1,9 ɤɦ3; 
5. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ       23,7 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ        12,3 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ        9,4 ɦ; 
6. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
  ɭɫɬɚɧɨɜɥɟɧɧɚɹ      152 Ɇȼɬ; 
  ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ      33 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ  184 ɦɥɧ ɤȼɬ·ɱ; 
7. Ȼɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ (ɨɛɳɚɹ ɞɥɢɧɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ       20 ɦ; 
ɛ) ɫɬɚɧɰɢɨɧɧɚɹ        105 ɦ; 
ɜ) ɜɨɞɨɫɥɢɜɧɚɹ        40 ɦ; 
ɝ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ          108,2 ɦ; 
8. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ        3 ɝɥɭɛɢɧɧɵɯ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ    3 ɩɪɨɥɟɬɚ ɩɨ 4 ɦ. 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ        32 ɦ; 
ɝ) ɝɚɫɢɬɟɥɶ       ɜɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ; 
9. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ        ɪɭɫɥɨɜɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ        4 ɲɬ; 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ      ɩɟɫɱɚɧɢɤ; 
10. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ      ɉɅ25-670-ȽɄ; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ      ɋȽɄ-430/100-70; 
11. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
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ɚ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ    23792,48 ɪɭɛ/ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ     0,12 ɪɭɛ/ɤȼɬ·ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ      ɦɟɧɟɟ 7 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ - ɨɞɧɚ ɢɡ ɜɟɞɭɳɢɯ ɨɬɪɚɫɥɟɣ ɷɧɟɪɝɟɬɢɤɢ, ɜ ɤɨɬɨɪɭɸ 
ɜɯɨɞɹɬ ɫɛɵɬ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɩɟɪɟɞɚɱɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ - ɨɞɧɚ 
ɢɡ ɜɟɞɭɳɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɢ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ Ƚɗɋ 
ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɛɵɫɬɪɨ ɭɜɟɥɢɱɢɜɚɬɶ 
ɨɛɴɟɦ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɩɨɤɪɵɬɢɹ ɩɢɤɨɜɵɯ ɧɚɝɪɭɡɨɤ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɍ Ɋɨɫɫɢɢ ɛɨɥɶɲɨɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, ɱɬɨ 
ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ. 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ - ɤɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɵɯ ɷɧɟɪɝɢɹ ɩɨɬɨɤɚ ɜɨɞɵ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ. 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɝɢɞɪɨɭɡɥɚ - ɤɨɦɩɥɟɤɫɚ 
ȽɌɋ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɜ ɢɧɬɟɪɟɫɚɯ 
ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɩɨɥɭɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɢɪɪɢɝɚɰɢɢ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 
ɡɚɲɢɬɵ ɨɬ ɧɚɜɨɞɧɟɧɢɣ ɢ ɞɪ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɜ 7-10 ɪɚɡ ɧɢɠɟ, ɱɟɦ ɧɚ 
ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. ɂɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ - ɬɟɤɭɳɚɹ ɜɨɞɚ. ȼɨɞɚ ɹɜɥɹɟɬɫɹ 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɢɫɬɨɱɧɢɤɨɦ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ ɢ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ. Ɍɚɤ 
ɠɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ, 
ɱɬɨ ɜɵɪɚɛɨɬɤɚ ɞɚɧɧɨɣ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨɣ. 

ɐɟɥɶ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ - ɧɚ ɨɫɧɨɜɟ ɡɧɚɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ 
ɨɛɭɱɟɧɢɹ ɩɪɨɪɚɛɨɬɚɬɶ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
1.1.1 Ʉɥɢɦɚɬ 
 
Ʉɥɢɦɚɬ ɦɭɫɫɨɧɧɵɣ, ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ –4,6 °ɋ, ɫɪɟɞɧɹɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ 18,2 °ɋ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ –30,6 °ɋ, ɫɪɟɞɧɟɝɨɞɨɜɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 530-600 ɦɦ. 

Ʉɥɢɦɚɬ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɦɭɫɫɨɧɧɵɦɢ 
ɱɟɪɬɚɦɢ. ɋɪɟɞɧɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪ ɡɢɦɨɣ ɨɬ -28°ɋ ɞɨ -32°ɋ. ɋɚɦɵɣ 
ɬɟɩɥɵɣ ɦɟɫɹɰ ɜ ɝɨɞɭ ɢɸɥɶ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 18,2 °ɋ. ɋɪɟɞɧɟɝɨɞɨɜɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 530-600 ɦɦ. ȼ ɥɟɬɧɢɟ ɦɟɫɹɰɵ ɢɯ ɜɵɩɚɞɚɟɬ ɧɚ 60-70% 
ɛɨɥɶɲɟ ɝɨɞɨɜɨɣ ɧɨɪɦɵ. ɋ ɥɟɬɧɢɦɢ ɨɫɚɞɤɚɦɢ ɩɪɢɯɨɞɢɬ ɩɨɥɨɜɨɞɶɟ ɧɚ ɪɟɤɚɯ. 
Ʌɟɬɧɢɟ ɧɚɜɨɞɧɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɦɭɫɫɨɧɧɵɦɢ ɞɨɠɞɹɦɢ. 

 
1.1.2  Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ƚɢɥɸɣ - ɷɬɨ ɝɨɪɧɚɹ ɪɟɤɚ ɜ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

Ȼɟɪɟɬ ɫɜɨɟ ɧɚɱɚɥɨ ɧɚ ɸɠɧɨɦ ɫɤɥɨɧɟ ɋɬɚɧɨɜɨɝɨ ɯɪɟɛɬɚ ɫɥɢɹɧɢɟɦ ɝɨɪɧɵɯ ɪɟɤ 
Ʌɢɜɵɣ Ƚɟɥɸɣ ɢ ɉɪɚɜɵɣ Ƚɢɥɸɣ. ɉɪɟɨɞɨɥɟɜɚɹ ɫɜɨɣ ɨɫɧɨɜɧɨɣ ɩɭɬɶ ɩɨ 
ɤɚɧɶɨɧɨɨɛɪɚɡɧɨɦɭ ɪɟɥɶɟɮɭ ɞɥɢɧɨɣ 545 ɤɦ, ɜɩɚɞɚɟɬ ɜ ɪɟɤɭ. Ɉɛɳɚɹ ɩɥɨɳɚɞɶ 
ɛɚɫɫɟɣɧɚ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 22500 ɤɜ. ɤɦ, ɫɸɞɚ ɠɟ ɨɬɧɨɫɹɬɫɹ ɛɨɥɟɟ 400 ɨɡɟɪ ɨɛɳɟɣ 
ɩɥɨɳɚɞɶɸ 27 ɤɜ. ɤɦ. Ɋɟɤɢ Ɇɨɝɨɬ ɢ Ɍɵɧɞɚ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɟɟ ɩɪɢɬɨɤɚɦɢ. 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ 50 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ 1949-1998 ɝɝ, ɩɪɢɜɟɞɟɧ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 

Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɨɬ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1. ȼ ɬɚɛɥɢɰɟ 1.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ 
ɫɜɹɡɟɣ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɟɞɫɬɚɜɥɟɧɵ, ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 1.2. ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɪɟɤɢ Ƚɢɥɸɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
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Ɋɢɫɭɧɨɤ 1.1 – Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɨɜ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 

ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɡɢɦɧɢɟ ɥɟɬɧɢɟ 

ZɇȻ, ɦ Q, ɦ3/ɫ ZɇȻ, ɦ Q, ɦ3/ɫ ZȼȻ, ɦ V, ɤɦ³ 
346 0 346 0 347,8 0,4 
348 50 348 120 351,8 0,8 
349 135 349 270 355,3 1,2 
350 275 350 550 358,3 1,6 
351 450 351 900 360,5 2 
352 700 352 1400 362,3 2,4 
353 1000 353 2000 364 2,8 

- - - - 365,8 3,2 
- - - - 367,5 3,6 
- - - - 369,5 4 
- - - - 370 4,1 
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Ɋɢɫɭɧɨɤ 1.2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɴɟɦɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ 

 
Ɍɚɛɥɢɰɚ 1.2 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɪɟɤɢ Ƚɢɥɸɣ 

P % 0,1 0,5 1 3 5 10 
Ɏ ɢɥɢ φ 4,13 3,24 2,84 2,15 1,82 1,33 

Ms=φCv 1,20 0,94 0,82 0,62 0,53 0,39 

Ks=Ms+1 2,20 1,94 1,82 1,62 1,53 1,39 

Q=KsQɫɪ, ɦ3/ɫ 1914 1689 1588 1414 1331 1207 
 

Ɍɪɟɛɨɜɚɧɢɹ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɢ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 

 
Ɍɚɛɥɢɰɚ 1.3 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 
Qɜɯɤ, 
ɦ3/ɫ 

50 50 50 50 100 100 100 100 100 100 50 50 

Q ɢɫɩ, 
ɦ3/ɫ 

0 0 0 0 1 1 2 1 1 0 0 0 

Q ɥɶɞɚ, 
ɦ3/ɫ 

0,3 0,2 0 -0,1 -1 0 0 0 0 0,3 0,3 0,3 

Q ɮɢɥ, 
ɦ3/ɫ 

0 0 0 0 0 0 0 0 0 0 0 0 

Qɩɨɬɟɪɢ, 
ɦ3/ɫ 0,3 0,2 0 -0,1 0 1 2 1 1 0,3 0,3 0,3 
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1.1.3  ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɟɬ ɩɟɫɱɚɧɢɤ ɞɨ ɝɥɭɛɢɧɵ 30-35 ɦɟɬɪɨɜ. 

ɒɢɪɢɧɚ ɫɬɜɨɪɚ ɩɨ ɇɉɍ: 250 ɦɟɬɪɨɜ. Ɉɬɦɟɬɤɚ ɞɧɚ: 346 ɦ. 
 
1.1.4  ɇɚɫɟɥɟɧɧɨɫɬɶ ɪɚɣɨɧɚ 
 
ȼ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɩɨɫɟɥɨɤ Ʉɢɪɨɜɫɤɢɣ. ɇɚ ɩɪɚɜɨɦ 

ɛɟɪɟɝɭ ɩɨɫɟɥɨɤ Ɂɨɥɨɬɚɹ ɝɨɪɚ. ɉɨɫɟɥɤɢ ɦɟɠɞɭ ɫɨɛɨɣ ɫɨɟɞɢɧɟɧɵ ɞɨɪɨɝɨɣ. «Ɂɟɹ —
 Ɂɨɥɨɬɚɹ Ƚɨɪɚ — Ʉɢɪɨɜɫɤɢɣ». ɇɚɫɟɥɟɧɢɟ ɧɟ ɛɨɥɶɲɨɟ, ɨɤɨɥɨ 100 ɱɟɥɨɜɟɤ ɧɚ 
ɫɟɥɨ. 

 
1.1.5  ɉɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ 
 
ȼɟɞɭɳɢɦɢ ɩɨɥɟɡɧɵɦɢ ɢɫɤɨɩɚɟɦɵɦɢ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɹɜɥɹɟɬɫɹ ɡɨɥɨɬɨ, 

ɠɟɥɟɡɨ, ɬɢɬɚɧ. Ɍɚɤɠɟ ɨɞɧɨ ɢɡ ɝɥɚɜɧɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ 
ɹɜɥɹɟɬɫɹ ɭɝɨɥɶ. 

 
1.2 ɗɧɟɪɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɢɥɸɣɫɤɚɹ Ƚɗɋ ɨɬɧɨɫɢɬɫɹ ɤ ɈȾɍ ȼɨɫɬɨɤ, ɊȾɍ 

Ⱥɦɭɪɫɤɨɟ. ȼ ɭɩɪɚɜɥɟɧɢɢ ɢ ɜɟɞɟɧɢɢ Ⱥɦɭɪɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ ɨɛɴɟɤɬɵ 
ɝɟɧɟɪɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 4784 Ɇȼɬ. ɇɚɢɛɨɥɟɟ 
ɤɪɭɩɧɵɦɢ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ: Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ, Ɂɟɣɫɤɚɹ Ƚɗɋ,  ɇɟɪɸɧɝɪɢɧɫɤɚɹ 
ȽɊɗɋ, Ɋɚɣɱɢɯɢɧɫɤɚɹ ȽɊɗɋ – ȺɈ «ȾȽɄ». 

Ɋɚɫɱɟɬ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ 
Ⱥ.2 ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɬɚɛɥɢɰɚ Ⱥ.3 ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ. 
  

https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D1%8F_(%D0%B3%D0%BE%D1%80%D0%BE%D0%B4)
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%B0%D1%8F_%D0%93%D0%BE%D1%80%D0%B0_(%D0%90%D0%BC%D1%83%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C)
http://so-ups.ru/index.php?id=1491
http://so-ups.ru/index.php?id=1490
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
2.1.1 ȼɵɛɨɪ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɬɚɛɥɢɰɚ Ⱥ.1 ɩɪɟɞɫɬɚɜɥɟɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɫɪɟɞɧɢɯ 

ɪɚɫɯɨɞɨɜ ɡɚ 50 ɥɟɬ. Ⱦɚɧɧɵɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɞɟɥɢɬɫɹ ɧɚ ɞɜɟ ɱɚɫɬɢ: ɦɟɠɟɧɶ 
ɢ ɩɨɥɨɜɨɞɶɟ. Ɋɚɫɯɨɞɵ ɪɚɜɧɵɟ ɢɥɢ ɩɪɟɜɵɲɚɸɳɢɟ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ 
ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɥɨɜɨɞɶɸ, ɨɫɬɚɥɶɧɵɟ ɤ ɦɟɠɟɧɢ. Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɪɨɹɬɫɹ 
ɩɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɟ Ȼ.1 ɩɪɢɥɨɠɟɧɢɟ Ȼ. 

ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɱɟɬɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ 
ɝɨɞɵ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50% (1958 ɝɨɞ), 90% (1960 ɝɨɞ). ȼɵɱɢɫɥɹɸɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɪɟɞɧɟɜɨɞɧɵɣ ɢ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.1. ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɟ 2.1 ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ 50% ɢ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɪɚɫɱɟɬ 
ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

50% - 1958ɝ 
Ɋɚɫɯɨɞ Ʉɩ 0,94 Ʉɦ 1,32 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Q, ɦ3/ɫ 2,6 0,7 0,4 0,8 588 783 250 83 75 51 10,8 8 
Q ɢɫɩ, 
ɦ3/ɫ 

3,4 0,9 0,5 1,1 552,7 736 235 109,6 99 67,3 14,3 10,6 

Q ɝɪɚɮ, 
ɦ3/ɫ 

3,4 0,9 0,5 1,1 550 733 234 109 98,7 67,1 14 11 

90% - 1960ɝ 
Ɋɚɫɯɨɞ Ʉɩ 1,04   Ʉɦ 0,42 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Q, ɦ3/ɫ 1 0,7 0,3 0,3 200 767 200 113 125 90 30,8 12,2 
Q ɢɫɩ, 
ɦ3/ɫ 

0,4 0,3 0,1 0,1 208 797,7 208 47,5 52,5 37,8 12,9 5,1 

Q ɝɪɚɮ, 
ɦ3/ɫ 

0,4 0,3 0,1 0,1 215 710 210 48 53 38 13 6 
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Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɪɟɤɢ Ƚɢɥɸɣ 

 
2.2 ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ-

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
 
2.2.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 
 
Ɋɚɫɱɟɬɵ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.2 ɩɪɢɥɨɠɟɧɢɟ 

Ȼ. 
Ⱦɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(2.1), (2.2) 
 𝑁ʒЭʠ = ݇𝑁 ∙ ܳ˒ˑˎˈˊ ∙  (2.1)        ,ܪ
 𝑁ʑʤК = ݇𝑁 ∙ ܳʑʤК ∙  (2.2)        ,ܪ
 

ɝɞɟ ݇𝑁 = ͺ,Ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
 

ɇɚɩɨɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.3): 
ܪ  = ܼʑʐ − ܼʜʐ − ∆ℎ,        (2.3) 
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ɝɞɟ ∆ℎ=0,24 – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
 
ɂɡ ɬɚɛɥɢɰɵ Ȼ.2 ɩɪɢɥɨɠɟɧɢɟ Ȼ ɜɢɞɧɨ, ɱɬɨ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɧɚɱɢɧɚɟɬɫɹ ɫ 8 ɦɟɫɹɰɚ. Ⱥ ɬɚɤ ɠɟ ɢɡɛɵɬɨɤ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ∑ ∆𝑁 =   = ͸͸ ʛʑ˕. ɂɡɛɵɬɨɤ ɨɩɪɟɞɟɥɹɟɬ ɩɨɥɨɠɟɧɢɟ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɧɚ ɝɪɚɮɢɤɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɪɢɫɭɧɨɤ 2.2. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɵ ɝɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ 

Ɇɟɫɹɰ Pɦɚɤɫ, Ɇȼɬ Pɫɪ, Ɇȼɬ 

1 2192 2048 
2 2088 1942 
3 1907 1758 
4 1698 1546 
5 1517 1362 
6 1412 1256 
7 1412 1256 
8 1517 1362 
9 1698 1546 
10 1907 1758 
11 2088 1942 
12 2192 2048 

 
ɇɚ ɩɨɥɭɱɟɧɧɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɦɨɳɧɨɫɬɢ 𝑁˄ы˕ ɢ 𝑁ʑʤК. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɡɚ 

ɫɱɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɡɛɵɬɤɨɜ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ∑ ∆𝑁 = ͸͸ ʛʑ˕ 
ɦɟɠɞɭ ɦɟɫɹɰɚɦɢ (ɪɢɫɭɧɨɤ 2.2.) ɇɚ ɪɢɫɭɧɤɟ 2.2 ɜɢɞɢɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ 
ɦɨɳɧɨɫɬɢ: 𝑁ˆ˃˓.яː˅ = ͵͵ ʛʑ˕; 𝑁ˆ˃˓.ˇˈˍ = ͵͵ ʛʑ˕. 
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Ɋɢɫɭɧɨɤ 2.2 – Ȼɚɥɚɧɫ ɗɧɟɪɝɢɢ 

 
2.2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 
 
Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɨ 

ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɚ ɬɚɤ ɠɟ ɩɨ ɪɚɫɱɟɬɧɵɦ 
ɝɢɞɪɨɝɪɚɮɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɢ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
ɨɩɪɟɞɟɥɢɬɶ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɵɣ 
ɭɪɨɜɟɧɶ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ⱥ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɢɬɶ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ (ɫ 
ɨɬɦɟɬɤɢ ɇɉɍ=370 ɦ). ɉɨɤɚɡɚɬɟɥɟɦ ɜɟɪɧɨɫɬɢ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɜɟɧɫɬɜɨ ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɨɬɦɟɬɨɤ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɚ ɬɚɤɠɟ 
ɪɚɜɟɧɫɬɜɨ ∑ ܳвдхр = Ͳ. 

ɋɪɚɛɨɬɤɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: 
1. Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ; 
2. Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦɢ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɩɪɢɧɹɬɵɦ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
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Ɂɚ ɤɨɧɟɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɦ ɬɨɬ, ɜ ɤɨɬɨɪɨɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ 
ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɤɚɡɚɥɚɫɶ ɛɨɥɶɲɟ. ɋɪɚɛɨɬɤɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ 
ɫɪɟɞɧɟɜɨɞɧɵɟ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɵ Ȼ3, Ȼ4, Ȼ5. 

ȼɵɪɚɛɨɬɤɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɨɬɦɟɬɤɚɦ ɫɨɫɬɚɜɢɥɚ 184 
ɦɥɧ. ɤȼɬ·ɱ, ɚ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɦɨɳɧɨɫɬɹɦ - 184 ɦɥɧ. ɤȼɬ·ɱ. ɉɪɢɧɢɦɚɟɦ ɫɪɟɞɧɸɸ 
ɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ ∑ Э୲ =184 ɦɥɧ ɤȼɬ∙ ˚, ɬɚɤ ɤɚɤ ɨɧɚ ɧɚɢɛɨɥɶɲɚɹ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ 
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  

 
2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.4): 
 𝑁˖˔˕ = 𝑁˓˃˄+𝑁˓ˈˊ        (2.4) 
 

ɝɞɟ 𝑁˓˃˄ - ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɂɄɇ; 𝑁˓ˈˊ - ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ, 22 Ɇȼɬ. 
 
ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɨ ɢɡɜɟɫɬɧɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ, 

ɧɟɨɛɯɨɞɢɦɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɂɄɇ. ɋ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɨɥɭɱɚɟɦ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɜ ɞɟɤɚɛɪɟ: 𝑁ˆ˃˓=33 Ɇȼɬ, ɬɨɝɞɚ ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ: 

 Э˔˖˕ = ሺ͵͵ ∙ ʹͶሻ/ͳͲͲͲ = Ͳ,͹ˏˎː ˍʑ˕ ∙ ˚. 
 

358,0

360,0

362,0

364,0

366,0

368,0

370,0

372,0

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Z
ɜɛ

, ɦ
 

Ɇɟɫɹɰɵ 

ˁ̬̌̍отк̌ 90% 

ˁ̬̌̍отк̌ 50% 

ʻʿ˄ 

˄ʺО 



18 
 

ɉɨɥɭɱɟɧɧɭɸ ɜɵɪɚɛɨɬɤɭ ɨɬɤɥɚɞɵɜɚɟɦ ɧɚ ɂɄɇ ɢ ɩɪɨɜɨɞɢɦ ɜɟɪɬɢɤɚɥɶɧɵɟ 
ɤɚɬɟɬɵ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɝɪɚɮɢɤ. ɉɨɥɭɱɚɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Nɪɚɛ=130 Ɇȼɬ. 

 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɢɥɸɣɫɤɨɣ Ƚɗɋ: 
 𝑁˖˔˕ = ͳ͵Ͳ + ʹʹ = ͳͷʹ Ɇȼɬ. 
 
2.2.4 ɉɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ 
 
Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɜɟɧ 8%, ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɜɟɧ 

2%. Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɚɝɚɟɦ ɧɚ Ƚɗɋ ɢ ɧɚ Ɍɗɋ. ɇɚɝɪɭɡɨɱɧɵɣ ɧɚ Ƚɗɋ. 
Ɋɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ (2.5): 

 𝑁˓˃˄.ʡЭʠ = ˔ˍ˃ˏݐܲ − 𝑁˔˖щሺʒЭʠሻ − 𝑁˒˓ˑˈˍ˕ሺʒЭʠሻ.    (2.5) 
 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ ɩɨ ɮɨɪɦɭɥɟ (2.6): 
ˏˈ˓ܨ  = ଵ∙𝑁˖˔˕˔˖щ ʒЭʠସ ∙ ଵଶ ˏˈ˔.       (2.6) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɮɨɪɦɭɥɟ (2.7): 
ˏˈ˓ܨ  = ଵ∙𝑁˖˔˕˒˓ʒЭʠଶ ∙ ଵଶ.        (2.7) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ɍɗɋ ɩɨ ɮɨɪɦɭɥɟ (2.8): 
ˏˈ˓ܨ  = ଵ∙𝑁˖˔˕ʡЭʠଶ ∙ ଵଶ + 𝑁˖˔˕ʡЭʠଶ .       (2.8) 

 
ȼɫɟ ɪɚɫɱɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ ɬɚɛɥɢɰɚ Ȼ.6, ɛɚɥɚɧɫ 

ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧ ɦɨɳɧɨɫɬɟɣ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɨɜ ɚɝɪɟɝɚɬɨɜ 
 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ 

ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ, ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ 
D1 ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ nɫɢɧɯ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ 
ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ 
ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ. Ɉɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɟɠɢɦɧɵɦ ɩɨɥɟɦ 
(ɪɢɫɭɧɨɤ 3.1). 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɩɪɢɧɢɦɚɟɦ ɩɚɪɚɦɟɬɪɵ: 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax=23,7 ɦ; 
Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ=12,3ɦ; 
Ɇɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmin=9,4ɦ. 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɛɨɪ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɨɦ 

ɜɵɲɟ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ, ɜɵɛɢɪɚɟɬɫɹ ɬɢɩ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ25ȽɄ, ɢɯ ɩɚɪɚɦɟɬɪɵ 
ɦɨɞɟɥɟɣ ɷɬɢɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ25-ȽɄ 
ɇɩɪɟɞ, ɦ 25 

ɇmin/Hmax 0,35 
n'Iopt, ɦɢɧ-1 150 
Q'Iopt, ɦ3/ɫ 1,68 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.1 

ɉɚɪɚɦɟɬɪ ɉɅ25-ȽɄ 

ɦ opt 0,912 
QI max, ɦ3/ɫ 2,75 

D'1, ɦ 0,46 
Hɦɨɞ, ɦ 3 
tɦɨɞ, 

0ɋ 18 
νɦɨɞ, ɦ2/ɫ 1,04 

 
ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 
 
Ɂɚɞɚɟɦɫɹ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ D1 ɢ ɞɥɹ ɤɚɠɞɨɝɨ 

ɞɢɚɦɟɬɪɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(3.1) 
 𝑁௔ = ͻ.ͺͳ ∙ ܳ′ூ˓ ∙ ଵଶܦ ∙ ௣଴.ହܪ ∙ 𝜂˕ ∙ 𝜂ˆ,      (3.1) 
 

ɝɞɟ Q'Iɪ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
ɬ - ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɝ - ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 
 

 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.2) 
 η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − ɂሻ + ɂ√𝐷భˏˑˇ𝐷భ5 ∙ √ୌˏˑˇʜ˓భబ ∙ √ ஝ː஝ˏˑˇ5 ),  (3.2) 

 
ɝɞɟ ɦ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

D1ɦɨɞ - ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɦɨɞ - ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
D1 - ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɪ - ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
νɧ, νɦɨɞ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ; 𝜺 - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (𝜺=0,75). 

 
 ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.3) 
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Z′˃ˆ˓ = N˖˔˕𝑁˃ˆ˓,         (3.3) 

 
ɝɞɟ Nɭɫɬ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ =152000ɤȼɬ) 

Na - ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 
 

 ɩɨɩɪɚɜɤɚ ɄɉȾ ɩɨ ɮɨɪɦɭɥɟ (3.4) 
 ∆ଵ= ηːηˏ,          (3.4) 

 
 ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ), ɪɚɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.5) 
 ݊′ = ௡𝐼 ˓′ √Δభ∙ʜ˓𝐷భ ,         (3.5) 

 
ɝɞɟ n'Iɪ - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

 ɩɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (3,6; 3,7; 3,8) 

 n୍ ୫ୟ୶′ = ୬˔ˋː˘Dభሺ∆భୌౣi౤ሻబ.5 ,        (3.6) 

 n୍ ˓˃˔˚′ = ୬˔ˋː˘Dభ(∆భୌ˓)బ.5,        (3.7) 

 n୍ ୫୧୬′ = ୬˔ˋː˘Dభሺ∆భୌౣa౮ሻబ.5        (3.8) 

 
 ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ, 

ɮɨɪɦɭɥɚ (3.9) 
 Q′୮ ∙ η˕ = Naଽ,଼ଵ∙Dభమ∙ୌpభ,5∙ηˆ ˔˓.       (3.9) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n'Iɪ, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୮ ∙ η˕ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

 
 ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ, ɮɨɪɦɭɥɚ (3.10) 
 Q′୮ ∙ η˕ = Naଽ,଼ଵ∙Dభమ∙ୌౣa౮భ,5 ∙ηˆ ˔˓,       (3.10) 
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  ɩɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ, ɮɨɪɦɭɥɚ (3.11; 3.12) 
 ܳ′˓ = ொ೘𝑖೙௡∙𝐷భమ∙√ு೘𝑖೙∙Δ        (3.11) 

 ܳ′˓ = ொ೘𝑖೙௡∙𝐷భమ∙√ு೘𝑎ೣ∙Δ.        (3.12) 

 
Ɋɚɫɱɟɬɵ ɉɅ25ȽɄ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 
D1, ɦ 5,6 6 6,3 6,7 7,1 

 0,888 0,889 0,890 0,891 0,891 

N' ɚ, Ɇȼɬ 30551 35109 38737 43854 49290 
Z' ɲɬ 4,98 4,33 3,92 3,47 3,08 

Z a, ɲɬ 5 4 4 4 3 
N ɚ, Ɇȼɬ 30400 38000 38000 38000 50667 

Δ' 1,06 1,06 1,07 1,07 1,07 

n'c, ɨɛ/ɦɢɧ 96,88 90,47 86,20 81,09 76,56 

n ɫ ɨɛ/ɦɢɧ 100 93,8 88,2 83,3 78,9 

n' max, 
ɨɛ/ɦɢɧ 

177,1 177,9 175,6 176,3 176,8 

n' ɪɚɫɱ, 
ɨɛ/ɦɢɧ 

154,8 155,5 153,5 154,1 154,6 

n' min, 
ɨɛ/ɦɢɧ 

111,5 112,0 110,6 133,3 111,4 

 2,36 2,57 2,33 2,06 2,45 
 0,88 0,96 0,87 0,77 0,92 

 
ɋɨɩɨɫɬɚɜɢɦ ɪɚɡɥɢɱɧɵɟ ɬɭɪɛɢɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ:: 
˗ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
˗ Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
˗ ɋɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ; 
˗ ɍɫɥɨɜɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. 
 ɂɡ ɩɚɪɚɦɟɬɪɨɜ, ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ, ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ25-

670-ȽɄ ɢ ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɪɢɫɭɧɨɤ ȼ.1 ɩɪɢɥɨɠɟɧɢɟ ȼ. ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ 
ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ - ɜɟɪɯɧɹɹ ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ 
ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɚ ɧɢɠɧɹɹ ɫɬɪɨɢɬɫɹ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ (ܳ′˓ ɞɥɹ 
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ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ - 0,85, ܳ′˓ ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ - 1,1 ). Ʌɟɜɚɹ 
ɝɪɚɧɢɰɚ - ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ. 

 
3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.13): 
 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ +  ௦,       (3.13)ܪ
 

ɝɞɟ ܼː˄ሺܳː˄ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 
ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ 
ɡɚɝɥɭɛɥɟɧɢɹ ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

 ɪɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɢɯ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɢ 
ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ; 

 ɪɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɢɯ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɢ 
ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ; 

 ɦɢɧɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɚɝɪɟɝɚɬɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.14): 
௦ܪ  = ܤ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ∙ ܪ − ௦ܪ∆ + ∆ܼ˘.˒ˎ,     (3.14) 

 
ɝɞɟ ȼ - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ (10,0 ɦ ɜɨɞ. ɫɬ); ∆ܪ௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 

 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  

ɇ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); 
Zɯ.ɩɥ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 

ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɨɫɟɜɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɉɅ-ɬɭɪɛɢɧ 
ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.15) 

 ∆ܼ˘.˒ˎ = 𝐷భଶ = ଺.଻ଶ = ͵.͵ͷ.       (3.15) 

 
Ɂɚɝɥɭɛɥɟɧɢɹ ɬɭɪɛɢɧɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɧɚɩɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɚɦ: 
ɉɪɢ ɇmax: 
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௦ܪ  = ͳͲ,͵͵ − ଷସ଼,ଶଽ଴଴ − Ͳ,͸ ∙ ʹ͵,͹ − ͳ,ͷ + ͵,͵ͷ = −ʹ,Ͷ ˏ;   

 
ɉɪɢ Hɪɚɫɱ: 
௦ܪ  = ͳͲ,͵͵ − ଷସଽ,ଷଽ଴଴ − ͳ,͵ ∙ ͳʹ,͵ − ͳ,ͷ + ͵,͵ͷ = −Ͷ,ʹ ˏ;   

 
ɉɪɢ Hmin: 
௦ܪ  = ͳͲ,͵͵ − ଷହଵ,ସଽ଴଴ − ͳ,Ͳ ∙ ͻ,Ͷ − ͳ,ͷ + ͵,͵ͷ = −͵,ʹ ˏ;   

 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɜɯɨɞɹɬ ɜ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ. 
Ɋɚɫɫɱɢɬɚɟɦ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ 

ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.13). 
 ZʟКଵ = ͵Ͷͺ,ʹ + ሺ−ʹ,Ͷሻ = ͵Ͷͷ,ͺ , 
 ZʟКଶ = ͵Ͷͻ,͵ + ሺ−Ͷ,ʹሻ = ͵Ͷͷ,ͳ , 
 ZʟКଶ = ͵ͷͳ,Ͷ + ሺ−͵,ʹሻ = ͵Ͷͺ,ʹ. 
 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɛɵɥɚ ɜɵɛɪɚɧɚ ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ZʟКଵ = ͵Ͷͷ,ͳ ˏ. 
 
3.3 Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ 
 
ɉɈ ɤɚɬɚɥɨɝɭ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȽɄ-430/100-70.ɋ 

ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 1,45 Ɇȼ·Ⱥ. 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ 

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

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚɩɨɪɚ 
24 ɦ ɢ D1 - 6,7ɦ: Ɇɇɍ  10/1-40-12,5-2, ɝɞɟ: 

10 - ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ 
1 - ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ 
40 - ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40ɤɝɫ/ɫɦ2 
12,5 - ɫɥɢɜɧɨɣ ɛɚɤ, ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶɸ 8ɦ3 
2 - ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-

ɥɨɩɚɫɬɧɚɹ, ɬɨ ɜɵɛɢɪɚɟɦ ɗɄȽɊ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). 
Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ - 100ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ - ɗȽɊɄ-100-4, ɝɞɟ: 

100- ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 
4 - ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
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3.4 ɉɨɞɴɟɦɧɨ ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
ȼɵɛɢɪɚɹ ɬɢɩɵ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɤɪɚɧɨɜ, ɫɥɟɞɭɟɬ 

ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: 
1) Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ ɦɚɫɫɵ ɪɨɬɨɪɚ. 
2) ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ȽȺ ɧɚ ɫɬɚɧɰɢɢ ɛɨɥɟɟ ɩɹɬɢ, ɧɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ. 
3) Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ 
ȼɵɛɢɪɚɟɦ 3 ɤɨɡɥɨɜɵɯ ɤɪɚɧɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 50, 35 ɢ 30 ɬɨɧɧ. 
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4 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
4.1 ɋɨɫɬɚɜ ɝɢɞɪɨɭɡɥɚ  
 
ȼ ɫɨɫɬɚɜ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: ɡɞɚɧɢɟ Ƚɗɋ, ɜɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ ɫ 

ɞɨɧɧɵɦɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɢ ɝɥɭɯɢɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ. 
- Ȼɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɞɨɧɧɵɦɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ʑ = ʹͲ ˏ.  
ɒɢɪɢɧɚ ɩɨ ɨɫɧɨɜɚɧɢɸ ʑ = ʹͲ ˏ. 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ℎ = ʹ͹ ˏ. 
3 ɨɬɜɟɪɫɬɢɹ ɤɜɚɞɪɚɬɧɨɣ ɮɨɪɦɵ ɪɚɡɦɟɪɚɦɢ 4*4 
- Ɂɞɚɧɢɟ Ƚɗɋ 
ɒɢɪɢɧɚ ɨɞɧɨɝɨ ɛɥɨɤɚ  ʑ˄ˎ = ʹͲ ˏ, 
Ⱦɥɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ܮˏ˒ = ʹͷ ˏ, 
Ⱦɥɢɧɚ ɡɞɚɧɢɹ Ƚɗɋ Lɦɡ=105 ɦ 
ɒɢɪɢɧɚ ɡɚɥɚ  ȼɦɡ ɡɚɜɢɫɢɬ ɨɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɡɞɚɧɢɹ Ƚɗɋ 

ɢ ɝɚɛɚɪɢɬɨɜ ɚɝɪɟɝɚɬɨɜ: 
ȼɦɡ= 37 ɦ. 
 
4.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1] ɤɥɚɫɫ ȽɌɋ ɨɩɪɟɞɟɥɹɟɬɫɹ : 
1) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɢ ɬɢɩɨɜ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ  
Ɉɫɧɨɜɚɧɢɟ ɩɟɫɱɚɧɢɤ, ɜɵɫɨɬɚ ɫɨɨɪɭɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.1) 
 ∇ʜʞʢ − ∇ˇː˃ = ͵͹Ͳ– ͵Ͷ͸ = ʹͶ ˏ  - 3 ɤɥɚɫɫ    (4.1) 
 
2) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ȽɌɋ Nɭɫɬ=152 Ɇȼɬ – 3 

ɤɥɚɫɫ 
3) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɦɨɠɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ  
 
ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɢɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ 

ɚɜɚɪɢɢ ȽɌɋ ɞɨ 500 ɱɟɥɨɜɟɤ -3 ɤɥɚɫɫ; 
ɑɢɫɥɨ ɥɸɞɟɣ ɭɫɥɨɜɢɹ, ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ 

ɧɚɪɭɲɟɧɵ ɩɪɢ ɚɜɚɪɢɢ ɧɚ ȽɌɋ ɞɨ 2000 ɱɟɥɨɜɟɤ – 3 ɤɥɚɫɫ; 
 Ɋɚɡɦɟɪ ɜɨɡɦɨɠɧɨɝɨ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɭɳɟɪɛɚ ɛɟɡ ɭɱɟɬɚ ɭɛɵɬɤɨɜ ɜɥɚɞɟɥɶɰɚ 

ɩɪɢ ɚɜɚɪɢɢ ȽɌɋ ɞɨ 1000 ɦɥɧ. ɪɭɛɥɟɣ – 3 ɤɥɚɫɫ. 
 
ɉɪɢɧɢɦɚɟɦ 3 ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ. 
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4.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫ 
 
4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬɧɵɟ ɜɵɫɨɬɵ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 

ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɟɜ: 
Ɋɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦɟɬɪɨɜ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ 
ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ௪ܸ = ͳ͹ ˏ/˔ 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ௪ܸ = ͳͳ ˏ/˔ 
ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ  L=1005 ɦ 
ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ  L=1020 ɦ 
ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ t = 6 ɱ = 21600 ɫ 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
1. ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ 

 ௚𝐿௏ೢమ = ଽ,଼ଵ∙ଵ଴ଶ଴ଵଵమ = ͺʹ,͹, 

 ௚௧௏ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଵଵ = ͳͻʹ͸͵,͵. 

 
2. ɩɨ ɡɧɚɱɟɧɢɹɦ ɛɟɡɪɚɡɦɟɪɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɩɨ ɝɪɚɮɢɤɭ ɨɩɪɟɞɟɥɹɸɬ 

ɩɚɪɚɦɟɬɪɵ: 
 ௚𝐿௏ೢమ = ͺʹ,͹ =>  ௚ℎ̅௏మ = Ͳ,Ͳͳ͹, 

 ௚𝜏̅௏ = ͳ,ͷ, 

 ௚௧௏ೢ = ͳͻʹ͸͵,͵ =>  ௚ℎ̅௏మ = Ͳ,ͳͳ, 

 ௚𝜏̅௏ = Ͷ,͸, 

 
ɩɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɤɨɦɩɥɟɤɫɚ 
 

 
௚ℎ̅௏మ = Ͳ,Ͳͳ͹,  
  ௚𝜏̅௏ = ͳ,ͷ. 

 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.2) 
 ℎ̅ = ଴,଴ଵ଻∙௏మ௚ =  ଴,଴ଵ଻∙ଵଵమଽ,଼ଵ = Ͳ,ʹ ˏ.      (4.2) 
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ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ (4.3) 
 𝜏̅ = ଵ,ହ∙௏ଽ,଼ଵ = ଵ,ହ∙ଵଵଽ,଼ଵ = ͳ,͸ͺ ˔.       (4.3) 

 
3. ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ (4.4) 

ௗ̅̅ߣ  ̅ = ௚∙𝜏మ̅̅ ̅ଶ∙గ = ଽ,଼ଵ∙ଵ,଻మଶ∙ଷ,ଵସ = Ͷ.       (4.4) 

 
4. ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɹ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɢ ɡɨɧɵ ݀ > Ͳ,ͷ ∙ ௗ̅̅ߣ ̅, ݀ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.5): 
 ݀ = ∇ʜʞʢ−∇ˇː˃ଶ = ଷ଻଴−ଷସ଺ଶ = ͳʹ > Ͳ,ͷ ∙ ௗ̅̅ߣ ̅ = Ͳ,ͷ ∙ Ͷ,ͷ = ʹ,ʹ,  (4.5) 

 
ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɨɧɚ ɹɜɥɹɟɬɫɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 
5. ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.6): 

 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = Ͳ,ʹ ∙ ʹ = Ͳ,Ͷ ,       (4.6) 
 

ɝɞɟ ܭ𝑖 = ʹ [2] 
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
1. ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ 

 ௚𝐿௏ೢమ = ଽ,଼ଵ∙ଵ଴ଶ଴ଵ଻మ = ͵Ͷ,͸, 

 ௚௧௏ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଵ଻ = ͳʹͶ͸Ͷ,ͷ. 

 
2. ɩɨ ɡɧɚɱɟɧɢɹɦ ɛɟɡɪɚɡɦɟɪɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ: 

 ௚𝐿௏ೢమ = ͵Ͷ,͸ =>  ௚ℎ̅௏మ = Ͳ,Ͳͳͳ, 

 ௚𝜏̅௏ = ͳ,ͳͻ, 

 ௚௧௏ೢ = ͳʹͶ͸Ͷ,ͷ =>  ௚ℎ̅௏మ = Ͳ,Ͳͺͷ, 

 ௚𝜏̅௏ = Ͷ,͵, 
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ɩɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɤɨɦɩɥɟɤɫɚ 
 

 
௚ℎ̅௏మ = Ͳ,Ͳͳͳ, 
  ௚𝜏̅௏ = ͳ,ͳͻ. 

 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ (4.2) 
 ℎ̅ =  ଴,଴ଵଵ∙ଵ଻మଽ,଼ଵ = Ͳ,͵ʹ ˏ, 

 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ (4.3) 
 𝜏̅ = ଵ,ଵଽ∙௏ଽ,଼ଵ = ଵ,ଵଽ∙ଵ଻ଽ,଼ଵ = ʹ,ͳ ˔, 

 
3. ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ (4.4) 

ௗ̅̅ߣ  ̅ = ௚∙𝜏మ̅̅ ̅ଶ∙గ = ଽ,଼ଵ∙ଶ,ଵమଶ∙ଷ,ଵସ = ͸,ͻ, 

 
4. ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ݀ > Ͳ,ͷ ∙ ௗ̅̅ߣ ̅, ݀ ɩɟɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 4.5 
 ݀ = ଷ଻଴−ଷସ଺ଶ = ͳʹ > Ͳ,ͷ ∙ ௗ̅̅ߣ ̅ = Ͳ,ͷ ∙ ͸,ͻ = ͵,Ͷͷ, 

 
ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ 
5. ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ (4.6) 

 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = Ͳ,͵ʹ ∙ ʹ = Ͳ,͸Ͷ ˏ, 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.7, 4.8): 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ܽ = ͵͹Ͳ + Ͳ,͸Ͷ + Ͳ,Ͷ = ͵͹ͳ,ͲͶ ,  (4.7) 
 ∇ʒʐʞ = ∇ʣʞʢ + ℎଵ% + ܽ = ͵͹ʹ + Ͳ,Ͷ + Ͳ,Ͷ = ͵͹ʹ,ͺ .  (4.8) 
 
ɉɪɢɧɢɦɚɟɦ ∇ʒʐʞ = ͵͹͵ ˏ  
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4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɩɪɨɩɭɫɤɚ 
ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ  

  
ɉɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
Qmax ɪɚɫɱ =1689 ɦ3/ɫ  
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ, ɩɪɨɩɭɫɤɚɟɦɵɣ, ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (4.9): 
 ܳ˓˒ˑ˅ = ܳ୫ୟ୶ ˓˃˔˚ − ܳʒʏሺ݊ − ͳሻ = ͳ͸ͺͻ − ͵ͶͷሺͶ − ͳሻ = ͸ͷͶ ˏଷ,  (4.9) 
 
ɉɪɢɧɢɦɚɟɦ ɜɨɞɨɩɪɨɩɭɫɤɧɨɟ ɞɨɧɧɨɟ ɨɬɜɟɪɫɬɢɟ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 

ɩɥɨɳɚɞɶɸ 𝜔 = Ͷ ∙ Ͷ = ͳ͸ ˏଶ, ɫ ɨɬɦɟɬɤɨɣ ɨɫɢ ɨɬɜɟɪɫɬɢɹ ∇͵ͷͳ 
Ɋɚɫɯɨɞ, ɩɪɨɩɭɫɤɚɟɦɵɣ ɱɟɪɟɡ ɨɞɧɨ ɞɨɧɧɨɟ ɨɬɜɟɪɫɬɢɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 4.10: 
 ܳ = ߤ ∙ 𝜔 ∙ √ʹ ∙ 𝑔 ∙ ݖ = Ͳ,͹ͷ ∙ ͳ͸ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͳͻ,͸ = ʹ͵ͷ,͵ ˏଷ, (4.10) 
 

ɝɞɟ ߤ = Ͳ,͹ͷ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 
 

ɇɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ, ɧɚ ɞɨɧɧɨɟ ɨɬɜɟɪɫɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(4.11) 

ݖ  = ∇ʣʞʢ − ∇ʜʐሺܳ Ͳ,ͷ%ሻ = ͵͹ʹ − ͵ͷʹ,Ͷ = ͳͻ,͸ .   (4.11) 
 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ ɮɨɪɦɭɥɚ 

(4.12) 
 ݊ = ொொ˓ = ଺ହସଶଷହ,ଷ = ʹ,͹͹,        (4.12) 

 
ɧɟɨɛɯɨɞɢɦɨ 3 ɨɬɜɟɪɫɬɢɹ.  
 
ɉɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
Qmax ɪɚɫɱ =1414 ɦ3/ɫ  
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ, ɩɪɨɩɭɫɤɚɟɦɵɣ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɮɨɪɦɭɥɚ (4.9): 
 ܳ˓ = ͳͶͳͶ − ͵ͶͷሺͶ − ͳሻ = ͵͹ͻ ˏଷ/˔ . 
 
ȼɨɞɨɩɪɨɩɭɫɤɧɨɟ ɞɨɧɧɨɟ ɨɬɜɟɪɫɬɢɟ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɳɚɞɶɸ 𝜔 = Ͷ ∙ Ͷ = ͳ͸ ˏଶ. 
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Ɋɚɫɯɨɞ, ɩɪɨɩɭɫɤɚɟɦɵ ɱɟɪɟɡ ɨɞɧɨ ɞɨɧɧɨɟ ɨɬɜɟɪɫɬɢɟ ɮɨɪɦɭɥɚ (4.10): 
 ܳ = Ͳ,͹ͷ ∙ ͳ͸ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͳͺ = ʹʹͷ,ͷ ˏଷ/˔ , 
 

ɝɞɟ ߤ = Ͳ,͹ͷ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 
 

ɇɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ, ɧɚ ɞɨɧɧɨɟ ɨɬɜɟɪɫɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(4.11) 

ݖ  = ͵͹Ͳ − ͵ͷʹ,Ͳ = ͳͺ ˏ. 
 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ ɩɨ 

ɮɨɪɦɭɥɟ (4.12): 
 ݊ = ଷ଻ଽଶଶହ,ହ = ͳ,͸ͺ, 

 
ɧɟɨɛɯɨɞɢɦɨ 2 ɨɬɜɟɪɫɬɢɹ 
Ⱦɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɨɜ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɵɯ ɫɥɭɱɚɟɜ 

ɬɪɟɛɭɟɬɫɹ 3 ɨɬɜɟɪɫɬɢɹ. 
 
 4.2.3 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ  
 
ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɡɚ ɜɨɞɨɫɛɪɨɫɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ 

ɦɟɬɨɞɢɤɟ, ɢɡɥɨɠɟɧɧɨɣ ɜ ɪɚɡɞɟɥɟ 10-22 [3].  
Ⱦɥɹ ɷɬɨɝɨ ɜɟɥɢɱɢɧɭ ɩɪɟɜɵɲɟɧɢɹ ɞɧɚ ɜɨɞɨɩɪɨɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɧɚɞ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ  ܽ = ͵ ˏ, ɫɪɚɜɧɢɜɚɟɦ ɫ ܽଵ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɨ ɮɨɪɦɭɥɟ 
(4.13) 

 ܽଵ = ℎ଴ˍ˓ − ʹℎଵ − ݐ + ଶݐ√ʹ −  (4.13)      .ܣ
 
ȿɫɥɢ ܽଵ ɧɚ 7-10 % ɛɨɥɶɲɟ ܽ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɪɟɠɢɦ ɫ 

ɧɟɡɚɬɨɩɥɟɧɧɵɦ ɩɪɵɠɤɨɦ.  
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɤɚɤ ɛɨɥɟɟ ɨɩɚɫɧɨɝɨ 

ɫɥɭɱɚɹ. Qɩɨɜ
max ɪɚɫɱ =1689 ɦ3/ɫ ℎʜʐ = ݐ = ͸,Ͷ ˏ, ܤ = ʹͲ ˏ (ɲɢɪɢɧɚ ɫɟɤɰɢɢ 

ɩɥɨɬɢɧɵ) 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.14): 
 ℎˍ˓ = √௤మ௚య = √ହସ,ହమଽ,଼ଵయ = ͸,͹ ˏ ,      (4.14) 

 
ɝɞɟ ݍ ɪɚɫɱɢɬɵɜɚɟɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.15): 
 

ݍ  = ொ˓˒ˑ˅௕∙௡ = ଺ହସସ∙ଷ = ͷͶ,ͷ ˏଶ/˔,       (4.15) 
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ɉɨ ɮɨɪɦɭɥɟ (4.16) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɱɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ௤మ௚ℎభయ= ହସ,ହమଽ,଼ଵ∙ସయ = Ͷ,͹,        (4.16) 

 ℎ଴ˍ˓ = ଵଷ (ͳ + √͸ݎܨ + ͳ)ℎଵ = ଵଷ (ͳ + √͸ ∙ Ͷ,͹ + ͳ) ∙ Ͷ = ͺ,ͷ ˏ, (4.17) 

ܣ  = ݎܨʹ ∙ ℎଵଷ ∙ ߚ ቀఈభℎభ − ఈ೟∙ఉ௧ ቁ = ʹ ∙ Ͷ,͹ ∙ Ͷଷ ∙ Ͳ,ʹ ቀଵସ − ଵ,଴ସ∙଴,ଶ଺,ସ ቁ = ʹ͸, (4.18) 

 
ɝɞɟ ߙଵ = ͳ, ௧ߙ = ͳ,ͲͶ –ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ, ߚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.19): 

ߚ  = ௕𝐵 = ସଶ଴ = Ͳ,ʹ.        (4.19) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 
 ܽଵ = ͺ,ͷ − ʹ ∙ Ͷ − ͸,Ͷ + +ʹ√͸,Ͷଶ − ʹ͸,ʹ = ͳ,͹ ˏ. 
 
ɉɨɫɤɨɥɶɤɭ ܽଵ ɦɟɧɶɲɟ ܽ, ɩɪɵɠɨɤ ɹɜɥɹɟɬɫɹ ɡɚɬɨɩɥɟɧɧɵɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɷɧɟɪɝɨɝɚɫɹɳɢɯ ɭɫɬɪɨɣɫɬɜɚɯ. 
 𝜉ଵ = ସ଺,଻ = Ͳ,ͷͻ, ɩɨ ɝɪɚɮɢɤɭ [3, 9-40] ɨɩɪɟɞɟɥɹɟɦ ɜɬɨɪɭɸ ɫɨɩɪɹɠɟɧɧɭɸ 

ɝɥɭɛɢɧɭ 𝜉ଵ = Ͳ,ͷͻ →  𝜉ଶ = ͳ,͸ , 
ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.20) 
 ℎଶ = 𝜉ଶ ∙ ℎˍ˓ = ͳ,͸ ∙ ͸,͹ = ͳͲ,͹.      (4.20) 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɨ ɮɨɪɦɭɥɟ (4.21): 
 ݈˅ = ሺͲ,ͺ ÷ ͳ,Ͳሻ ∙ ݈˒˓ + ௏೎√మ𝑝೒ ,       (4.21) 

 
ɝɞɟ ݌ = ͵ ˏ – ɜɵɫɨɬɚ ɭɫɬɭɩɚ, ௖ܸ = ͳ͵,͸ ˏ/˔- ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ, ݈˒˓- ɞɥɢɧɚ ɩɪɵɠɤɚ ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (4.22): 

 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖,, − ℎ௖, ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳͲ,͹ − Ͷሻ = ͶͲ,ͺ ˏ,  (4.22) 
 
ɬɨɝɞɚ ɞɥɢɧɚ ɜɨɞɨɛɨɹ  
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݈˅ = Ͳ,ͺ ∙ ͶͲ,ͺ + ଵଷ,଺√ మ∙యవ,ఴభ = ͷͲ,Ͳ ˏ. 

 
4.2.4 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 
 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. 
Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ ɪɚɜɧɚ ∇ʞʑ = ͵Ͷ͸, ɬɚɤ ɤɚɤ ɧɟɬ ɤɨɥɨɞɰɚ. 
Ɍɨɥɳɢɧɭ ɜɨɞɨɛɨɹ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɨɦ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɢɬɵ 

ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, ɫɞɜɢɝɚ ɢ ɜɫɩɥɵɬɢɹ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɹ 
ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ (4.23). 

˅ݐ  = Ͳ,ͳͷ ∙ ܸ̝ˉ ∙ √ℎ௖, ,        (4.23) 
 

ɝɞɟ ܸ̝ˉ − ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ, ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (4.24): 
 ܸ̝ˉ = ௤ℎ೎, = ଵ଴,ଽସ = ʹ,͹ˏ/˔,        (4.24) 

 
ɝɞɟ hୡ, = Ͷ ˏ. 
 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.25): 
ݍ  = ொ˓˒ˑ˅௕∙௡ = ଺ହସଶ଴∙ଷ = ͳͲ,ͻ ˏଶ/˔,        (4.25) 

˅ݐ  = Ͳ,ͳͷ ∙ ʹ,͹ ∙ √Ͷ = Ͳ,ͺͳ ˏ. 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɧɚ ɜɫɩɥɵɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.26): 
 ∑ ௐ̟ ˇ∙ఊ೎೏∑ ௐ˅ ˔˒∙ఊ೗೎ ൒  ௡.         (4.26)ߛ

 
ɝɞɟ, ∑ ܹ̟ ˇ − ɫɭɦɦɚ ɫɢɥ, ɭɞɟɪɠɢɜɚɸɳɢɯ ɩɥɢɬɭ ɨɬ ɜɫɩɥɵɬɢɹ; ∑ ܹ˅ ˔˒ − ɫɭɦɦɚ ɫɢɥ, ɜɵɡɵɜɚɸɳɢɯ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ; ߛ௖ௗ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; ɞɥɹ I ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, 
ɩɪɢ ɪɚɫɱɟɬɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ, 
ɪɚɜɧɵɣ ߛ௖ௗ = Ͳ,ͻ: ߛ௟௖ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ I ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ  ߛ௟௖ = ͳ; ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ; ɩɪɢ ɪɚɫɱɟɬɚɯ ɞɥɹ I 
ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɞɥɹ ɩɥɨɬɢɧɵ III  ɤɥɚɫɫɚ, ɪɚɜɟɧ ߛ௡ = ͳ,ͳͷ. 
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ɍɞɟɪɠɢɜɚɸɳɢɟ ɫɢɥɵ: 
 
ȼɟɫ 1 ɩ. ɦ. ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.27): 
ˎ˒ܩ  = ሺߩ˄ − ሻ˅ߩ ∙ 𝑔 ∙ ݈˅ ∙ ˅ݐ ∙  ௙;       (4.27)ߛ
 

ɝɞɟ ߛ௙ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɪɚɜɧɵɣ ߛ௙ = Ͳ,ͻͷ. 
 

ȼɟɫ ɩɥɢɬɵ: 
ˎ˒ܩ  = ሺʹ,Ͷ − ͳ,Ͳሻ ∙ ͻ,ͺͳ ∙ ͷͲ ∙ Ͳ,ͺͳ ∙ Ͳ,ͻͷ = ͷʹͺ,Ͷ ݇ܪ.  
 
ɋɢɥɵ, ɜɵɡɵɜɚɸɳɢɟ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ: 
 
Ⱦɟɮɢɰɢɬ ɞɚɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (4.28): 
 ܹ̌ = ଵଶ ∙ ˅ߩ ∙ ݈˅ ∙ 𝑔 ∙ Ͳ,͹ ∙ ሺℎ௖,, − ℎ௖, ሻ ∙   ௙;      (4.28)ߛ

 
ɝɞɟ  ߛ௙ = ͳ; ℎ௖,, = ͳͲ,ͺ ˏ; 

 ܹ̌ = ଵଶ ∙ ͳ,Ͳ ∙ ͷͲ ∙ ͻ,ͺͳ ∙ Ͳ,͹ ∙ ሺͳͲ,͹ − Ͷሻ ∙ ͳ = ͳͳͷͲ,ʹ ݇ܪ  

 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (4.29): 
 ˗ܹ = ଵଶ ∙ ˅ߩ ∙ ݈˅ ∙ 𝑔 ∙ Ͳ,Ͳͷ ∙ ሺʡ − ℎ௖,, ሻ ∙  ௙      (4.29)ߛ

 
ɝɞɟ ʡ – ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɟɦ ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ (4.30): 

 ʡ = ʜʞʢ − ʞʑ = ͵͹Ͳ − ͵Ͷ͸ = ʹͶ ˏ.     (4.30) 
 ˗ܹ = ଵଶ ∙ ͳ ∙ ͷͲ ∙ ͻ,ͺͳ ∙ Ͳ,Ͳͷ ∙ ሺʹͶ − ͳͲ,͹ሻ ∙ ͳ = ͳ͸͵,ͳ ݇ܪ  

  
ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɭɥɶɫɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨ ɮɨɪɦɭɥɟ (4.31): 
 ܹ˒ = ߙ ∙ ௏̝ ˉమଶ ∙ ˅ߩ ∙ 𝜔;         (4.31) 

 
ɝɞɟ ߙ = Ͳ,Ͳ͸; 𝜔 = ˅ݐ ∙ ͳ =  .˅ݐ
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ܹ˒ = Ͳ,Ͳ͸ ∙ ଵଷ,଺మଶ ∙ ͳ,Ͳ ∙ Ͷ,ͻ = ʹ͹,ʹ ݇ܪ.   
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɜɫɩɥɵɬɢɹ ɩɥɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.32): 
 ீ˒ˎ∙ఊ೎೏(ௐ̌ +ௐ˗+ௐ˒ )∙ఊ೗೎ = ହଶ଼,ସ∙଴,ଽሺଵଵହ଴,ଶ+ଵ଺ଷ,ଵ+ଶ଻,ଶሻ∙ଵ = Ͳ,͵ͻ;    (4.32) 

 
0,39 ≤ 1,15, ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɬɨɥɳɢɧɭ ɩɥɢɬɵ. 
ɉɪɢɧɢɦɚɟɦ ߛ௡ = ͳ,ͳͷ, ɨɩɪɟɞɟɥɢɦ ɜɟɫ ɩɥɢɬɵ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 

ɩɨ ɮɨɪɦɭɥɟ (4.33): 
ˎ˒ܩ  = ଵ,ଵହ∙(ௐ̌ +ௐ˗+ௐ˒ )∙ఊ೗೎ఊ೎೏ = ଵ,ଵହ∙ሺଵଵହ଴,ଶ+ଵ଺ଷ,ଵ+ଶ଻,ଶሻ∙ଵ଴,ଽ = ͳ͹ͳʹ,ͺ ݇(4.33) ܪ 

 
Ɍɨɥɳɢɧɚ ɩɥɢɬɵ ɩɨ ɮɨɪɦɭɥɟ (4.34): 
˅ݐ  = ீ˒ˎሺఘ˄+ఘ˅ሻ∙௚∙௟˅∙ఊ೑ = ଵ଻ଵଶ,଼ሺଶ,ସ−ଵሻ∙ଽ,଼ଵ∙ହ଴∙଴,ଽହ = ʹ,ͺ ˏ.    (4.34) 

 
Ɍɨɥɳɢɧɚ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɩɪɢɧɢɦɚɟɬɫɹ: ݐ˅ = 2,8 ɦ. 
 
4.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɷɤɨɧɨɦɢɱɧɵɣ 

ɩɪɨɮɢɥɶ ɢɦɟɟɬ ɜɢɞ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɢ ɇɉɍ. 
Ɍɚɤɨɣ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ 
ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 
ɨɫɧɨɜɚɧɢɸ. 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.35): 
 ∇˒ˑˇ = ∇ˇː˃ − ˅ݐ = ͵Ͷ͸ − ʹ,ͺ = ͵Ͷ͵,ʹ ɦ,    (4.35) 
 

ɝɞɟ ݐ˅ – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ. 
  
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.36): 
 ℎ˒ˎ = ∇ʜʞʢ − ∇˒ˑˇ = ͵͹Ͳ − ͵Ͷ͵,ʹ = ʹ͸,ͺ ˏ,    (4.36) 
 

ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ 𝐵ℎ˒ˎ = ሺͲ,͹ − Ͳ,ͺሻ, ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.37): 
ˎ˒ܤ  = Ͳ,͹ͷ ∙ ℎ˒ˎ = Ͳ,͹ͷ ∙ ʹ͸,ͺ = ʹͲ ˏ.     (4.37) 
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4.2.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
Ⱦɥɹ ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɣ 

ɞɪɟɧɚɠ ɜɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɢɦɟɸɳɢɣ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ 20 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɤɜɚɠɢɧɚɦɢ 3 ɦ. 

 
4.2.7 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ.  
Ⱦɪɟɧɚɠɧɚɹ ɩɪɨɞɨɥɶɧɚɹ ɝɚɥɟɪɟɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 342 ɦ. Ɋɚɡɦɟɪ 

ɝɚɥɟɪɟɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ: ɲɢɪɢɧɚ 3 ɦ, 
ɜɵɫɨɬɚ 2,5 ɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ ɢ ɞɪɭɝɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ 
ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɤɨɦɦɭɧɢɤɚɰɢɣ ɢɦɟɸɬ 
ɲɢɪɢɧɭ 2,0 ɦ, ɜɵɫɨɬɭ 3ɦ. ɋɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 361,5ɦ. 

  
4.2.8 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ  
 
Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɞɪɟɧɚɠ. ȼ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ 
ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 0,2 ɦ ɫ ɲɚɝɨɦ 3 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(4.38), ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1: 

 ݈ = Ͳ,ͳܤ = Ͳ,ͳ ∙ ʹͲ = ʹ,Ͳ ˏ,       (4.38) 
 

ɝɞɟ ܤ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
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Ɋɢɫɭɧɨɤ 4.1 – Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ. 

 
4.2.9 Ɋɢɫɛɟɪɦɚ 
 
Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ 

ɪɚɫɫɟɢɜɚɧɢɹ ɩɨɬɨɤɚ. 
Ɉɛɳɚɹ ɞɥɢɧɚ ɩɨɫɥɟɩɪɵɠɤɨɜɨɝɨ ɭɱɚɫɬɤɚ (ɪɢɫɛɟɪɦɵ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɪɟɤɨɦɟɧɞɚɰɢɢ Ɇ.ɋ. ȼɵɡɝɨ ɮɨɪɦɭɥɚ (4.39): 
 ݈˒˒ = ଴,ସ ௡ ∙ ℎ′′௖,         (4.39) 

 
ɝɞɟ n -ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɪɭɫɥɚ, n = 0,03 [3, ɬɚɛɥ 4]; 

h''ɫ - ɜɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ, h''ɫ = 10,7 
 ݈˒˒ = ଴,ସ଴,଴ଷ ∙ ͳͲ,͹ = ͳͶʹ,͸ ˏ, 

 
Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ ɫ ɩɥɢɬɚɦɢ ɪɢɫɛɟɪɦ ܮ˓ = ͳͶʹ,͸ ˏ. 
Ʉɨɥɢɱɟɫɬɜɨ ɩɥɢɬ ɪɢɫɛɟɪɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.40): 
 
N=Lɪ/10=142,6/10=14,3,       (4.40) 
 
ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɩɥɢɬ - 15. 
 
ɒɢɪɢɧɚ ɪɢɫɛɟɪɦɵ ɪɚɜɧɚ ɲɢɪɢɧɟ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 
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4.2.10 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ  
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɡɦɟɪɨɜ ɢ 

ɨɱɟɪɬɚɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ. ɉɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ɩɪɢ ɇɉɍ ɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɍɇȻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɚɧɢɬɚɪɧɨɦɭ ɪɚɫɯɨɞɭ. ɉɪɢ ɨɫɨɛɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ɩɪɢ Ɏɉɍ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɍɇȻ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɩɨɜɟɪɨɱɧɨɦɭ ɪɚɫɯɨɞɭ. 

 
Ɋɚɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɩɨɞ ɩɥɨɬɢɧɨɣ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
 
ɉɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
Ⱦɥɹ ɩɥɨɬɢɧɵ ɛɟɡ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ு೏𝑟ு೏ = Ͳ,Ͳͷ, 

 
ɇɚɩɨɪ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.41, 4.42) 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͵͹Ͳ − ͵Ͷ͹ = ʹ͵ ˏ,    (4.41) 
ௗ௥ܪ  = ௗܪ ∙ Ͳ,Ͳͷ = ʹ͵ ∙ Ͳ,Ͳͷ = ͳ,ͳͷ ˏ,     (4.42) 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.43): 
 ˗ܹ = ˅ߩ ∙ 𝑔 [ቀு೏𝑟+ு೏ଶ ∙ ݈ቁ + (ு೏𝑟ଶ ∙ ሺܤ − ݈ሻ)],    (4.43) 

 
ɝɞɟ ݈ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ݈ = ʹ ˏ. 
 ˗ܹ = ͳ ∙ ͻ,ͺͳ [ቀଵ,ଵହ+ଶଷଶ ∙ ʹቁ + (ଵ,ଵହଶ ∙ ሺʹͲ − ʹሻ)] = ͵͵ͺ,ͷ ˍʜ; 

 
Ⱦɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ ɢ ɢɯ ɩɥɟɱɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.2 
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Ɋɢɫɭɧɨɤ 4.2 - Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ ɩɪɢ 

ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
 
ɉɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 

Ⱦɥɹ ɩɥɨɬɢɧɵ ɛɟɡ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ு೏𝑟ு೏ = Ͳ,ͳͲ. 

ɇɚɩɨɪ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.44, 4.45) 
ௗܪ  = ∇ʣʞʢ − ∇ʢʜʐ௠௔௫ = ͵͹ʹ − ͵ͷʹ,Ͷ = ͳͻ,͸ ˏ,   (4.44) 
ௗ௥ܪ  = ௗܪ ∙ Ͳ,ͳͲ = ͳͻ,͸ ∙ Ͳ,ͳͲ = ͳ,ͻ͸ ˏ,     (4.45) 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.46) 



41 
 

 ˗ܹ = ˅ߩ ∙ 𝑔 [ቀு೏𝑟+ு೏ଶ ∙ ݈ቁ + (ு೏𝑟ଶ ∙ ሺܤ − ݈ሻ)],    (4.46) 

 
ɝɞɟ ݈ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ݈ = ʹ ˏ. 

 ˗ܹ′ = ͳ ∙ ͻ,ͺͳ [ቀଵ,ଽ଺+ଵଽ,଺ଶ ∙ ʹቁ + (ଵ,ଽ଺ଶ ∙ ሺʹͲ − ʹሻ)] = ͵ͺͶ,͸ ˍʜ; 

 
Ⱦɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ ɢ ɢɯ ɩɥɟɱɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.3 

 
Ɋɢɫɭɧɨɤ 4.3 - Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɨɛɨɦ 

ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
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4.2.11 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱɟɬɵ ɞɟɥɚɟɦ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɩɪɢ ɇɉɍ ɢ Qɫɚɧ. ɢ 

ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɪɢ Ɏɉɍ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
Qɩɨɜ

max ɪɚɫɱ. ɇɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬɫɹ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ. ȼɫɟ ɩɥɨɳɚɞɢ ɜɡɹɬɵ 
ɢɡ AutoCAD. ȼɫɟ ɧɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ, ɧɚ ɩɥɨɬɢɧɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ ɪɢɫɭɧɤɢ Ƚ.1, Ƚ.2, Ƚ.3, Ƚ.4, 

 
ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
ȼɟɫ 1 ɩ. ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.47): 
ˎ˒ܩ  = ሺௌ−ସ∙ସሻ∙ଶ଴∙ଶଷ.ହସଶ଴ = ሺଷହହ−ସ∙ସሻ∙ଶ଴ଶ଴ ∙ ʹ͵,ͷͶ = ͹ͻͺͲ,Ͳ ˍʜ,  (4.47) 

 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɜɟɫɚ ɩɥɨɬɢɧɵ ɩɨɤɚɡɚɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 4.4: 
 ܺ = ʹ,͵Ͷ ˏ. 
 

 
Ɋɢɫɭɧɨɤ 4.4 - Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɥɨɬɢɧɵ 
 
 



43 
 

Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ  
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.5 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɧɚ ɪɢɫɭɧɤɟ 4.6 ɞɥɹ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 

 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɮɨɪɦɭɥɚ (4.48):  
 ଵܹ = ሺ∇ʜʞʢ−∇˒ˑˇሻమଶ ∙ ߛ˅ = ሺଷ଻଴−ଷସଷ,ଶሻమଶ ∙ ͻ,ͺͳ = ͵ͷʹʹ,ͻ ˍʜ/ˏ  (4.48) 

 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɮɨɪɦɭɥɚ (4.49): 
 ଶܹ = ሺ∇ʢʜʐ೘𝑖೙−∇˒ˑˇሻమଶ ∙ ߛ˅ = ሺଷସ଻−ଷସଷ,ଶሻమଶ ∙ ͻ,ͺͳ = ͹Ͳ,ͺ ˍʜ/ˏ  (4.49) 

 

 
Ɋɢɫɭɧɨɤ 4.5 - Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɮɨɪɦɭɥɚ (4.50):  
 ܹ′ଵ = ሺ∇ʣʞʢ−∇˒ˑˇሻమଶ ∙ ߛ˅ = ሺଷ଻ଶ−ଷସଷ,ଶሻమଶ ∙ ͻ,ͺͳ = ͶͲ͸ͺ,Ͷ ˍʜ/ˏ  (4.50) 

 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɮɨɪɦɭɥɚ (4.51): 
 ଶܹ′ = ሺ∇ʢʜʐ೘𝑎ೣ−∇˒ˑˇሻమଶ ∙ ߛ˅ = ሺଷହଶ,ସ−ଷସଷ,ଶሻమଶ ∙ ͻ,ͺͳ = Ͷͳͷ,ʹ ˍʜ/ˏ (4.51) 
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Ɋɢɫɭɧɨɤ 4.6 - Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ  
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɢ 

ɬɪɚɩɟɰɢɢ ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. ɉɥɨɳɚɞɢ ɜɡɹɬɵ ɢɡ ɩɪɨɝɪɚɦɦɵ 
AutoCAD. 

 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.52): 
 ܹ˅ ˊ˅ = ߛ˅ ∙ ܵэ˒ = ͻ,ͺͳ ⋅ ͻʹ = ͻͲʹ,ͷ ˍʜ/ˏ    (4.52) 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ ɩɨ ɮɨɪɦɭɥɟ (4.53): 
 ܹ′˅ˊ˅ = ߛ˅ ∙ ܵэ˒ = ͻ,ͺͳ ⋅ ʹͲͲ,ͳ = ͳͻ͸ʹ,ͻ ˍʜ/ˏ    (4.53) 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ 

ɜ ɩɭɧɤɬɟ [4.3.10.] ɢ ɪɚɜɧɚ: 
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
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˗ܹ = ͵͵ͺ,ͷ ˍʜˏ
; 

 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ܹ′˗ = ͵ͺͶ,͸ ˍʜˏ

. 

 
Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɧɚɩɨɪɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.54) 
 ʟː = ːߛ˅ˊ˅ ∙ ℎː ∙ 𝑔ଶݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ = ͳͳ,ʹ ∙ ʹ ∙ 𝑔ଶݐ ቀͶͷ − ଷହଶ ቁ =. = ͸,ͳˍʜ/ˏଶ         (4.54) 
 

ɝɞɟ: ℎː- ɬɨɥɳɢɧɚ ɫɥɨɹ ɩɟɫɱɚɧɧɵɯ ɧɚɧɨɫɨɜ; 𝜑ː –ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 𝜑ː = ͵ͷ°; ːߛ˅ˊ˅-ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (4. 55): 

 ːߛ˅ˊ˅ = ːߛ − ሺͳ − ݊଴ሻߛ௪ = ͳͺ − ሺͳ − Ͳ,͵ͳሻ ∙ ͻ,ͺͳ = ͳͳ,ʹ ˍʜˏయ ; (4.55) 

 
ɝɞɟ: ːߛ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɤɪɭɩɧɨɝɨ ɩɟɫɤɚ ɜ ɫɨɫɬɨɹɧɢɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ; ݊଴ − ɩɨɪɢɫɬɨɫɬɶ ɧɚɧɨɫɨɜ ; ߛ௪ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ. ɩɥɟɱɨ ɩɨɤɚɡɚɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 4.7, ɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.56): 
ːܧ  = ʟː∙ℎːଶ = ଺,ଵ∙ଶଶ = ͸,ͳ ˍʜ/ˏ      (4.56) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɸɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ ɩɨ ɮɨɪɦɭɥɟ (4.56): 
ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɛɨɤɨɜɨɟ 

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

 ʟ′ˆ˓ = ːߛ˅ˊ˅ ∙ ℎː ∙ 𝑔ଶݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ − ʹʠ ∙ 𝑔ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ = ͳͳ,ʹ ∙ ʹ ∙ · 𝑔ଶݐ ቀͶͷ − ସହଶ ቁ − ʹ ∙ ͳͲͲ ∙ 𝑔ݐ ቀͶͷ − ସହଶ ቁ = ͵,ͺ − ͺʹ,ͺ = −͹ͻ,Ͳ ˍʜ/ˏଶ (4.56) 

 
ɝɞɟ 𝜑ˆ˓ = Ͷͷ° 

ɋ = 100 ɤɉɚ 
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ȼ ɬɨɱɤɟ ɧɚ ɤɚɠɞɨɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓ ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɝɪɭɧɬɚ ɮɨɪɦɭɥɚ (4.58) 
  ʟ′′ˆ˓ = (ːߛ˅ˊ˅ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓) ∙ 𝑔ଶݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ − ʹʠ ∙ 𝑔ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ = = ሺͳͳ,ʹ ∙ ʹ + ͳ͸,ͳ ∙ ʹሻ ∙ 𝑔ଶݐ (Ͷͷ − Ͷͷʹ) − ʹ ∙ ͳͲͲ ∙ 𝑔ݐ (Ͷͷ − Ͷͷʹ) = = −͹ʹ,ͳ ˍʜ/ˏଶ         (4.58) 
 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.59): 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹ͵,ͷ − ሺͳ − Ͳ,ʹͷሻ ∙ ͻ,ͺͳ = ͳ͸,ͳ ˍʜ/ˏଷ(4.59) 
 

ɝɞɟ ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ̂ߛ ˓ = ʹ͵,ͷ ˍʜˏయ ; ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ, ݊଴ = Ͳ,ʹͷ; ℎˆ˓ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ℎˆ˓ = ʹ,ͷ ˏ; 𝜑ˆ˓ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, 𝜑ˆ˓ = Ͷͷ°, [ͷ, ˕˃˄ˎˋ˙˃ ʞ. ͷ.ͳ] ; ˅ߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.60) 
˃ܧ  = ሺʟ′ˆ˓+ʟ′′ˆ˓ሻଶ ∙ ℎˆ˓ = −଻ଽ,଴−଻ଶ,ଵଶ ∙ ʹ,Ͳ = −ͳͷͳ,ͳ ˍʜ/ˏ,  (4.60) 

 
ɬ. ɟ. ɫɤɚɥɶɧɵɣ ɝɪɭɧɬ ɧɟ ɨɤɚɡɵɜɚɟɬ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ. 
 

 
Ɋɢɫɭɧɨɤ 4.7 - ɗɩɸɪɚ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ 
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ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ 

ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. 
Ɇɨɠɟɜɢɬɢɧɨɜɚ (4.61). 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ɀ˅ ∙ ℎଵ% ∙ ቀ𝜆̅೏గ + ℎబଶ ቁ ;       (4.61) 

 
ɝɞɟ, ̅ߣௗ − ˔˓ˈˇːяя ˇˎˋː˃ ˅ˑˎːы;. ℎ଴ − ˔˓ˈˇːяя ˅ы˔ˑ˕˃ ˅ˑˎːы; ʡ̅ − ˔˓ˈˇːˋˌ ˒ˈ˓ˋˑˇ ˅ˑˎːы; ℎଵ% − ˅ы˔ˑ˕˖ ˅ˑˎː˖ ͳ% ˑ˄ˈ˔˒ˈ˚ˈːːˑ˔˕ˋ. 

 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͻ,ͺͳ ∙ Ͳ,Ͷ ∙ ቀ ସ,ହଷ,ଵସ + ଴,ଵଵଶ ቁ = ʹ,ͻ ˍʜ. 

 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.62) 
 ℎ଴ = గ∙ℎమభ%𝜆̅೏ = ଷ,ଵସ⋅଴,ସమସ,ହ = Ͳ,ͳͳ ˏ;      (4.62) 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɨ 

ɮɨɪɦɭɥɟ (4.63): 
௖ݕ  = 𝜆̅೏ଶ∙గ − ଷ଼ ∙ ℎଵ% = ସ,ହଶ∙ଷ,ଵସ − ଷ଼ ∙ Ͳ,Ͷ = Ͳ,ͷ͹ ˏ.    (4.63) 

 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ɀ˅ ∙ ℎଵ% ቆ̅ߣௗߨ + ℎ଴ʹቇ = Ͳ,ͷ ∙ ͻ,ͺͳ ∙ Ͳ,͸Ͷ ( ͸,ͻ͵,ͳͶ + Ͳ,ͳͻʹ ) = 

 = ͹,ʹ ˍʜ; 
 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.64) 
 ℎ଴ = గ∙ℎమభ%𝜆̅೏ = ଷ,ଵସ⋅଴,଺ସమ଺,ଽ = Ͳ,ͳͻ ˏ;      (4.64) 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɨ 

ɮɨɪɦɭɥɟ (4.65): 
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௖ݕ = 𝜆̅೏ଶ∙గ − ଷ଼ ∙ ℎଵ% = ଺,ଽଶ∙ଷ,ଵସ − ଷ଼ ∙ Ͳ,͸Ͷ = Ͳ,ͺͺ ˏ.    (4.65) 

 
4.2.12 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ⱦɥɹ 
ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «-». Ɇɨɦɟɧɬ ɫɢɥɵ: ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ 
ɩɪɢɧɹɬ ɫɨ ɡɧɚɤɨɦ «+», ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɫɨ ɡɧɚɤɨɦ «-». 

ȼɫɟ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɫɢɥɵ ɢ ɢɯ ɩɥɟɱɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 4.1 

 
Ɍɚɛɥɢɰɚ 4.1 – ɇɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡ
ɤɚ 

 
ɇɚɩɪ
ɚɜɥɟ
ɧɢɟ 

ɫɢɥɵ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ 
ɧɚɝɪɭɡɨɤ 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ 
ɧɚɝɪɭɡɨɤ 

 
 

 

ɋɢɥɚ, 
ɤɇ 

ɉɥɟɱɨ
, ɦ 

Ɇɨɦɟɧ
ɬ, ɤɇɦ 

ɋɢɥɚ, 
ɤɇ 

ɉɥɟɱ
ɨ, ɦ 

Ɇɨɦɟɧɬ, 
ɤɇɦ 

W1 1  3522,9 8,93 31459,5 4068,4 9,60 39056,6 

W2 1  70,8 1,23 -87,20 415,2 3,07 -1274,66 

Gɩɥ 0,95  7581,0 2,34 -17740 7581,0 2,34 -17739,5 
Wɜɡɜ 1 ↑ 902,5 1,22 1101,05 1962,9 0,56 1099,22 
Wɮ 1 ↑ 338,5 7,1 2403,35 384,6 6 2307,6 

Wɜɨɥɧ 1  7,2 24,2 174,24 2,9 26,23 76,067 

ȿɧ 1,2  6,1 3,3 20,13 6,1 3,3 20,13 

∑N ↑  6340 5233,5 
∑Ɇ - - 17291,05 13545,46 

 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (4.65): 
 𝜎௨̟ = − 𝑁௕ + ଺∑ʛ௕మ ;         (4.65) 

 
ɝɞɟ N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ∑ʛ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾௗ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ.  
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𝜎௨̟ = − ଺ଷସ଴ଶ଴ + ଺∙ଵ଻ଶଽଵ,଴ହଶ଴మ = −ͷ͹,͸  ˍʞ˃. 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.66): 
 𝜎௫௨ = 𝜎௬௨݉௨ଶ − ௗ௨ሺͳܪ ௪ߛ − ݉௨ଶሻ;      (4.66) 
 

ɝɞɟ   ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௨ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.67); 

ௗ௨ܪ  = ∇ʜʞʢ −  ∇˒ˑˇ = ͵͹Ͳ − ͵Ͷ͵,ʹ = ʹ͸,ͺ ˏ    (4.67) 
 𝜎௫௨ = −ͷ͹,͸ ∙ Ͳଶ − ͻ,ͺͳ ∙ ʹ͸,ͺ ∙ ͳ = −ʹ͸ʹ,ͻ ˍʞ˃. 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(4.68): 
 𝜏௫௬௨ = ௗ௨ܪ௪ߛ) + 𝜎௬௨) ݉௨;       (4.68) 
 𝜏௫௬௨ = ሺͻ,ͺͳ ∙ ʹ͸,ͺ − ͷ͹,͸ሻ ∙ Ͳ = Ͳ. 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (4.69): 
 𝜎ଵ௨ = 𝜎௬௨ሺͳ + ݉௨ଶሻ + ௗ௨݉௨ଶܪ௪ߛ ;      (4.69) 
 𝜎ଵ௨ = −ͷ͹,͸ ∙ ሺͳ + Ͳଶሻ + ͻ,ͺͳ ∙ ʹ͸,ͺ ∙ Ͳ = −ͷ͹,͸ ɤɉɚ. 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (4.70): 
 𝜎ଷ௨ =  ௪ʜௗ௨;         (4.70)ߛ−
 𝜎ଷ௨ = −ͻ,ͺͳ ∙ ʹ͸,ͺ = −ʹ͸ʹ,ͻ ˍʞ˃. 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.71): 
 𝜎௖௨ = ሺଵ+௠ೠమ ሻଶ {𝜎௬௨[ܿݏ݋ʹሺߙ − ሻߜ + ͳ] + ௪ℎߛ ߙሺʹݏ݋ܿ] − ሻߜ − ଵ−௠ೠమଵ+௠ೠమ ]} ;(4.71) 

 𝜎௖௨ = ሺͳ + Ͳሻʹ {−ͷ͹,͸[ܿݏ݋ʹሺͲ − Ͳሻ + ͳ] + ͻ,ͺͳ ∙ ʹ͸,ͺ ሺͲʹݏ݋ܿ] − Ͳሻ − ͳ − Ͳͳ + Ͳ]} = = −ͷ͹,͸ ˍʞ˃. 
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ɝɞɟ, ߙ − ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ; ߜ −  ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ. 

 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɩɨ ɮɨɪɦɭɥɟ 

(4.72): 
 𝜎௬௧ = − 𝑁௕ − ଺∑ʛ௕మ ;         (4.72) 

 𝜎௬௧ = − ଺ଷସ଴ଶ଴ − ଺∙ଵ଻ଶଽଵ,଴ହଶ଴మ = −ͷ͹͸,Ͷ ˍʞ˃. 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɩɨ ɮɨɪɦɭɥɟ 

(4.73): 
 𝜎௫௧ = 𝜎௬௧݉௧ଶ − ௗ௧ܪ௪ߛ ሺͳ − ݉௧ଶሻ = −ͷ͹͸,Ͷ ∙ Ͳ,͹ͷଶ − ͻ,ͺͳ ∙ ͵,ͺ ∙ · ሺͳ − Ͳ,͹ͷଶሻ  = −͵ͶͲ,ͷ ˍʞ˃.      (4.73) 
 

ɝɞɟ ܪௗ௧ – ɫɬɨɥɛ ɜɨɞɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨ 
ɮɨɪɦɭɥɟ (4.74): 

ௗ௧ܪ  = ∇ʢʜʐ − ∇˒ˑˇ = ͵Ͷ͹ − ͵Ͷ͵,ʹ = ͵,ͺ ˏ    (4.74) 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɨ ɮɨɪɦɭɥɟ (4.75): 
 𝜏௫௬௧ = ௗ௧ܪ௪ߛ)− + 𝜎௬௧)݉௧ = −ሺͻ,ͺͳ ∙ ͵,ͺ − ͷ͹͸,Ͷሻ ∙ Ͳ,͹ͷ = = ͶͲͶ,͵ ˍʞ˃.         (4.75) 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.76): 
 𝜎ଷ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௗ௧ܪ௪ߛ ݉௧ଶ = −ͷ͹͸,Ͷ  ሺͳ + Ͳ,͹ͷଶሻ + ͻ,ͺͳ ∙ ͵,ͺ ∙Ͳ,͹ͷଶ = −ͺ͹ͻ,ͺ ˍʞ˃.         (4.76) 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (4.77): 
 𝜎ଵ௧ = ௗ௧ܪ௪ߛ− = −ͻ,ͺͳ ∙ ͵,ͺ = −͵͹,͵ ˍʞ˃.    (4.77) 
 
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ. 

ɞɥɢɧɵ) 
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Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɩɨ ɮɨɪɦɭɥɟ 

(4.78): 
 σ୳̟ = − Nୠ + ଺∑ʛୠమ = − ହଶଷଷ,ହଶ଴ + ଺∙ଵଷହସହ,ସ଺ଶ଴మ = −ͷͺ,ͷ ˍʞ˃.   (4.78) 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɮɨɪɦɭɥɚ (4.79): 
 𝜎௫௨ = 𝜎௬௨݉௨ଶ − ௗ௨ሺͳܪ௪ߛ − ݉௨ଶሻ = −ͷͺ,ͷ ∙ Ͳଶ − ͻ,ͺͳ ∙ ʹͺ,ͺ ∙ ͳ = = −ʹͺʹ,ͷ ˍʞ˃         (4.79) 
ௗ௨ܪ  = ∇ʣʞʢ − ∇˒ˑˇ = ͵͹ʹ − ͵Ͷ͵,ʹ = ʹͺ,ͺ ˏ    (4.80) 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɨ ɮɨɪɦɭɥɟ (4.81): 
 𝜏௫௬௨ = ௗ௨ܪ௪ߛ) + 𝜎௬௨)݉௨ = ሺͻ,ͺͳ ∙ ʹͺ,ͺ − ͷͺ,ͷ ሻ ∙ Ͳ = Ͳ;  (4.81) 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.82): 
 𝜎ଵ௨ = 𝜎௬௨ሺͳ + ݉௨ଶሻ + ௗ௨݉௨ଶܪ௪ߛ = −ͷͺ,ͷ ∙ ሺͳ + Ͳଶሻ + ͻ,ͺͳ ∙ ʹͺ,ͺ ∙ Ͳ = = −ͷͺ,ͷ  ˍʞ˃;         (4.82) 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (4.83): 
 𝜎ଷ௨ = ௪ʜௗ௨ߛ− = −ͻ,ͺͳ ∙ ʹͺ,ͺ = −ʹͺʹ,ͷ ˍʞ˃;    (4.83) 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ ɩɨ ɮɨɪɦɭɥɟ (4.84): 
 𝜎௖௨ = ሺଵ+௠ೠమ ሻଶ {𝜎௬௨[ܿݏ݋ʹሺߙ − ሻߜ + ͳ] + ௪ℎߛ ߙሺʹݏ݋ܿ] − ሻߜ − ଵ−௠ೠమଵ+௠ೠమ ]}(4.84) 

 𝜎௖௨ = ሺଵ+଴ሻଶ {−ͷͺ,ͷ [ܿݏ݋ʹሺͲ − Ͳሻ + ͳ] + ͻ,ͺͳ ∙ ʹͺ,ͺ ∙ ሺͲʹݏ݋ܿ] − Ͳሻ −− ଵ−଴ଵ+଴]}=−ͷͺ,ͷ ˍʞ˃. 

 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (4.85): 
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𝜎௬௧ = − 𝑁௕೏ − ଺∑ʛ௕೏మ = − ହଶଷଷ,ହଶ଴ − ଺∙ଵଷହସହ,ସ଺ଶ଴మ = −Ͷ͸ͻ,ͻ ˍʞ˃;  (4.85) 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɮɨɪɦɭɥɚ (4.86): 
 𝜎௫௧ = 𝜎௬௧݉௧ଶ − ௗ௧ܪ௪ߛ ሺͳ − ݉௧ଶሻ = −Ͷ͸ͻ,ͻ ∙ Ͳ,͸ͻଶ − ͻ,ͺͳ ∙ ͻ,ʹ ∙ · ሺͳ − Ͳ,͸ͻଶሻ = −ʹ͹ͳ ˍʞ˃       (4.86) 
ௗ௨ܪ  = ∇ʢʜʐ௠௔௫ − ∇˒ˑˇ = ͵ͷʹ,Ͷ − ͵Ͷ͵,ʹ = ͻ,ʹ    (4.87) 
   Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௫௬௧ = ௗ௧ܪ௪ߛ)− + 𝜎௬௧)݉௧ = −ሺͻ,ͺͳ ∙ ͻ,ʹ − Ͷ͸ͻ,ͻሻ ∙ Ͳ,͸ͻ = = ʹ͸ͳ,ͻ  ˍʞ˃;         (4.88) 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (4.89): 
 𝜎ଷ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௗ௧ܪ௪ߛ ݉௧ଶ = −Ͷ͸ͻ,ͻ ሺͳ + Ͳ,͸ͻଶሻ + ͻ,ͺͳ ∙ ͻ,ʹ ∙ Ͳ,͸ͻଶ = = −͸ͷͲ,͸ ˍʞ˃;         (4.89) 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (4.90): 
 𝜎ଵ௧ = ௗ௧ܪ௪ߛ− = −ͻ,ͺͳ ∙ ͻ,ʹ = −ͻͲ,͵ ˍʞ˃;    (4.90) 
 
ȼ ɬɚɛɥɢɰɟ 4.2 ɩɪɢɜɟɞɟɧɵ ɪɚɫɱёɬɵ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ 

ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ, ɞɧɹ ɧɚɩɨɪɧɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ. 
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Ɍɚɛɥɢɰɚ 4.2 - ɇɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ  

ȼɟɪɯɨɜɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
Оɫɧɨɜɧɨе ɫɨчеɬɚɧɢе ɧɚɝɪɭɡɨк 

ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ σ୷୳ -57,6 σ୷୲  -576,4 σ୶୳ -262,9 σ୶୲  -340,5 τ୶୷୳  0 τ୶୷୲  404,3 σଵ୳ -57,6 σ୲́  -879,8 σଷ୳ -262,9 σଵ୲  -37,3 σୡ୳ -57,6   
Оɫɨɛɨе ɫɨчеɬɚɧɢе ɧɚɝɪɭɡɨк 

ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ σ୷୳ -58,5 σ୷୲  -469,9 σ୶୳ -282,5 σ୶୲  -271 τ୶୷୳  0 τ୶୷୲  261,9 σଵ୳ -58,5 σ୲́  -650,6 σଷ୳ -282,5 σଵ୲  -90,3 σୡ୳ -58,5   
 
Ʉɪɢɬɟɪɢɣ ɩɪɨɱɧɨɫɬɢ 
 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ. 
Ⱦɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 
ː௟௖|𝜎ଷ| ൑ ܴ௕௖ௗ          (4.91) 
 

ɝɞɟ ː = ͳ,ͳͷ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
III ɤɥɚɫɫɚ; 

௟௖ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (௟௖ = ͳ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ; 
௟௖ = Ͳ,ͻ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ 
ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ);  𝜎ଷ– ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; ܴ௕ = ͸,Ͳ ʛʞ˃ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ 
ɛɟɬɨɧɚ ȼ10[9]; 
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௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ (௖ௗ = 0,9 – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ 
ɧɚɝɪɭɡɨɤ; 

௖ௗ = 1 – ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ) 
 
 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ͳ,ͳͷ ∙ ͳ ∙ ሺ−ʹ͸ʹ,ͻሻ ൑ ͸ͲͲͲ ∙ Ͳ,ͻ , 
 −͵Ͳʹ,͵ ൑ ͷͶͲͲ; 
 
 ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ͳ,ͳͷ ∙ Ͳ,ͻ ∙ ሺ−ʹͺʹ,ͷሻ ൑ ͸ͲͲͲ ∙ ͳ, 
 −ʹͻʹ,Ͷ ൑ ͸ͲͲͲ. 
 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ. 
 𝜎௬௨ < Ͳ, 
 
 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 −ͷ͹,͸ < Ͳ; 
 
 ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 −ͷͺ,ͷ < Ͳ; 
 
ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɹɟɬɫɹ. Ɋɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɟ ɜɨɡɧɢɤɚɟɬ. 
 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.92) 
 |𝜎௬௨| ൑ Ͳ,ʹͷߛ௪ܪௗ௨.        (4.92) 
 
 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ͷ͹,͸ ൑ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ ʹ͸,ͺ; 
 ͷ͹,͸ ൑ ͸ͷ,͹. 
 
 ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
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ͷͺ,ͷ ൑ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ ʹͺ,ͺ; 
 ͷͺ,ͷ ൑ ͹Ͳ,͸. 
 
ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.93) 
 𝜎௖௨ ൑ Ͳ .          (4.93) 
 
 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 −ͷ͹,͸ ൑ Ͳ. 
 
 ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 −ͷͺ,ͷ ൑ Ͳ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 
4.2.13 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 

ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɋɞɜɢɝ - ɩɥɨɫɤɢɣ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ ɨɩɪɟɞɟɥɹɸɳɟɟɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.94): 

 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒  ௡.          (4.94)ߛ

 
ɝɞɟ ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ௗ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; ܴ − ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɢɟɫɹ ɫɞɜɢɝɭ) ɪɚɫɫɱɢɬɚɧɧɨɟ ɩɨ ɮɨɪɦɭɥɟ (4.95); 

 ܴ = ˎ˒ܩ) + ʐܩ + ܳˊ + ܹ́ − ˗ܹ − ܹ˅ ˊ˅) ∙ 𝑔𝜑ݐ + ˒ܧ ∙ ′௖ߛ + ܿ ∙ 𝜔, (4.95) 
 

ɝɞɟ ߛ௖′ −ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɨ ɧɚɝɪɭɡɤɟ, ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɪɢɧɢɦɚɟɬɫɹ ߛ௖′ = Ͳ,͹; 𝜔 −ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 
ɩ. ɦ 𝜔 = ௡ܤ ∙ ͳ = ʹͲ; 

F- ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (4.94); 
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ܨ = ଵܹ − ଶܹ + ܹ˅ ˑˎː+ܧː −  (4.94)      .˒ܧ
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 ܴ = ሺ͹ͷͺͳ,Ͳ − ͻͲʹ,ͷ − ͵͵ͺ,ͷሻ ∙ Ͳ,͹ + ͳͲͲ ∙ ʹͲ = ͸Ͷ͵ͺ ˍʞ˃; 
ܨ  = ͵ͷʹʹ,ͻ − ͹Ͳ,ͺ + ͹,ʹ + ͸,ͳ = ͵Ͷ͸ͷ,Ͷ ˍʞ˃; 
 ଺ସଷ଼∙଴,ଽଷସ଺ହ,ସ∙ଵ,଴ = ͳ,͸͹ ൒ ͳ,ͳͷ. 

 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 ܴ = ሺ͹ͷͺͳ − ͳͻ͸ʹ,ͻ − ͵ͺͶ,͸ሻ ∙ Ͳ,͹ + ͳͲͲ ∙ ʹͲ = ͷ͸͸͵,Ͷͷ ˍʞ˃; 
ܨ  = ͶͲ͸ͺ,Ͷ − Ͷͳͷ,ʹ + ʹ,ͻ + ͸,ͳ = ͵͸͸ʹ,ʹ ˍʞ˃; 
 ହ଺଺ଷ,ସହ ∙଴,ଽଷ଺଺ଶ,ଶ∙ଵ,଴ = ͳ,͵ͻ ൒ ͳ,ʹͲ. 
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ 
 
5.1 Ɉɩɪɟɞɟɥɟɧɢɹ ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɢɥɸɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɪɚɡɛɢɬɨ ɧɚ 5 ɷɬɚɩɨɜ: 
1 ɷɬɚɩ – ȼɨɡɜɨɞɹɬɫɹ ɩɟɪɟɦɵɱɤɢ 1 ɨɱɟɪɟɞɢ. Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 1 

ɨɱɟɪɟɞɢ.  ȼɧɭɬɪɢ ɨɫɭɲɟɧɧɨɝɨ ɤɨɬɥɨɜɚɧɚ ɜɨɡɜɨɞɢɬɫɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ 
ɞɨɧɧɵɦɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɞɨ ɨɬɦɟɬɤɢ ∇͵Ͷͺ ˏ, ɚ ɬɚɤ ɠɟ ɷɥɟɦɟɧɬɵ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɜɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ, ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ, ɞɪɟɧɚɠ). ɉɪɨɩɭɫɤ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ. 
ɉɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ ɱɚɫɬɶ ɪɭɫɥɚ ɫɨɫɬɚɜɥɹɟɬ 40% ɨɬ ɪɭɫɥɚ ɪɟɤɢ. Ɋɚɡɛɨɪɤɚ 
ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ. 

ɉɨɜɵɲɟɧɢɟ ɭɪɨɜɧɟɣ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɨɩɪɟɞɟɥɹɸɬ ɞɥɹ 
ɧɚɡɧɚɱɟɧɢɹ ɨɬɦɟɬɨɤ ɝɪɟɛɧɹ ɜɟɪɯɨɜɨɣ ɩɨɩɟɪɟɱɧɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ [5] 
ɩɨ ɮɨɪɦɭɥɟ (5.1). 

 z =  ଵφమ ∙ Vcమଶ୥ − Vబమଶ୥,         (5.1) 

 
ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ (ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ φ = Ͳ,ͺ ÷Ͳ,ͺͷ) ɩɪɢɧɢɦɚɟɦ φ = Ͳ,ͺ; V଴  ˋ Vୡ   - ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɪɟɤɢ ɢ ɫɤɨɪɨɫɬɶ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ ɮɨɪɦɭɥɚ 
(5.2) ɢ (5.3).  

 Vୡ = Q˔˕˓ωc  ,          (5.2) 

 V଴ = Q˔˕˓ωబ  ,          (5.3) 

 
ɝɞɟ ω˔ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɩɪɢ Q˔˕˓; ω଴ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ Q˔˕˓.  

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢɫɩɨɥɶɡɭɟɦ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɵɟ ɩɟɪɟɦɵɱɤɢ. ȼɵɫɨɬɚ 
ɩɟɪɟɦɵɱɤɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.4) ɢ (5.5): 

 ʜʑʞ = hʜʐ + z + a        (5.4), 
 ʜʜʞ = hʜʐ + a,         (5.5) 
 

ɝɞɟ hʜʐ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ Q˔˕˓, a – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɦɟɧɹɸɬ ɪɚɜɧɵɦ 1 ɦ.  
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɨɤ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɩɨ ɮɨɪɦɭɥɚɦ (5.6) ɢ 

(5.7): 
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 ∇ʢʑʞ = ∇ˇː˃ + Hʑʞ,        (5.6) 
 ∇ʢʜʞ = ∇ˇː˃ + Hʜʞ,        (5.7) 
 
Ɋɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 

ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ [6]. ɉɟɪɟɦɵɱɤɢ ɨɬɧɨɫɹɬɫɹ ɤ 4 ɤɥɚɫɫɭ, ɩɪɢɧɢɦɚɟɦ 5% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɟɠɟɝɨɞɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ. 

Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ: 
  Q˔˕˓ = ͳ͵͵ͳ ˏଷ/˔ˈˍ, 
 
ɉɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ: 
 ω଴ = ͻͳͺ ˏଶ, 
 
ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɪɭɫɥɚ: 
 V଴ = ଵଷଷଵଽଵ଼ = ͳ,Ͷ ˏ/˔; 

 
ɉɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɜ ɫɠɚɬɨɦ ɪɭɫɥɟ: 
 ω˔ = ͷͶͶ ˏଶ, 
 
ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɫɠɚɬɨɦ ɪɭɫɥɟ: 
 V˔ = ଵଷଷଵହସସ = ʹ,Ͷ ˏ/˔; 

 
ȼɟɥɢɱɢɧɚ ɩɨɞɩɨɪɚ: 
 z =  ଵ଴,଼మ ∙ ଶ,ସమଶ∙ଽ,଼ଵ − ଵ,ସమଶ∙ଽ,଼ଵ = Ͳ,Ͷ ˏ , 
 
ȼɵɫɨɬɚ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
 ʜʑʞ = ͷ,ͺ + Ͳ,Ͷ + ͳ = ͹,ʹ ˏ, 
 ʜʜʞ == ͷ,ͺ + ͳ = ͸,ͺ ˏ, 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɨɤ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
 ∇ʢʑʞ = ͵Ͷ͸ + ͹,ʹ = ͵ͷ͵,ʹ ˏ, 
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∇ʢʜʞ = ͵Ͷ͸ + ͸,ͺ = ͵ͷʹ,ͺ ˏ. 
 
2 ɷɬɚɩ – ɉɨɫɬɟɩɟɧɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɪɨɩɭɫɤɚ ɜɨɞɵ ɫ ɫɬɟɫɧɟɧɧɨɝɨ ɪɭɫɥɚ 

ɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨɫɬɪɨɟɧɧɵɟ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ. ȼɨɡɜɨɞɢɬɫɹ ɩɟɪɟɦɵɱɤɚ ɜɬɨɪɨɣ 
ɨɱɟɪɟɞɢ. ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɭɸ ɝɪɟɛɟɧɤɭ ɜ ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɢ ɞɨɧɧɵɟ 
ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɨɬɜɟɪɫɬɢɹ. ɋɨɨɪɭɠɟɧɢɹ ɧɚɪɚɳɢɜɚɸɬɫɹ ɞɨ ɨɬɦɟɬɤɢ ∇͵ͷͷˏ. 
Ɉɫɭɲɚɟɬɫɹ ɤɨɬɥɨɜɚɧ 2 ɨɱɟɪɟɞɢ. ȼ ɨɫɭɲɟɧɧɨɦ ɤɨɬɥɨɜɚɧɟ ɜɨɡɜɨɞɢɬɫɹ ɡɞɚɧɢɟ Ƚɗɋ 
ɞɨ ɨɬɦɟɬɤɢ ∇͵ͷʹ ˏ. 

Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɇȻ ɩɪɢ Q˔˕˓ = ͳ͵͵ͳ ˏଷ/˔, ∇͵ͷͳ,ͺ ˏ 
Ƚɥɭɛɢɧɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.8): 
 hʜʐ = ∇ʢʜʐ − ∇ˇː˃ = ͵ͷͳ,ͺ − ͵Ͷ͸ = ͷ,ͺ ˏ    (5.8) 
 
Ⱦɥɢɧɚ ɩɪɨɥɟɬɚ ɝɪɟɛɟɧɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.9): 
 l = b + Ɂ˄ = Ͷ + ʹ = ͺ ˏ,       (5.9) 
 

ɝɞɟ b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, b=4 ɦ; Ɂ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ, Ɂ˄ = ʹ ˏ. 
ɑɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ ɝɪɟɛɟɧɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.10): 
 n = Q˔˕˓Vˇˑ˒∙୪∙୦ʜʐ,         (5.10) 

 
ɝɞɟ Vˇˑ˒ – ɞɨɩɭɫɬɢɦɚɹ ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ (ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ Vˇˑ˒ = ͷ ˏ/˔ ), 
 n = ଵଷଷଵହ∙଼∙଺,଼ = Ͷ,ͻ, 

 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ n=5. 
ɇɚɩɨɪ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(5.11): 
 H଴ଵ = ( Q˔˕˓୫∙୬∙ୠ∙√ଶ୥)ଶ/ଷ = ቀ ଵଷଷଵ଴,ଷଶ∙ହ∙ସ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͳ͵ ˏ,   (5.11) 

 
ɝɞɟ m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ ɛɟɡ ɫɤɪɭɝɥɟɧɢɣ m = Ͳ,͵ʹ 

ɇɚɩɨɪ ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɮɨɪɦɭɥɚ (5.12): 
 H଴ଶ = ( Q˔˕˓୫∙୬∙ୠ∙கσ౤√ଶ୥)ଶ/ଷ

,       (5.12) 
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ɝɞɟ σ୬ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6.24 [7] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨɲɟɧɢɹ h˒/H଴ଵ. 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.13): 
 hˍ˓ = √ α∙Q˔˕˓మ୥∙ሺ୬∙ୠሻమయ = √ଵ,ଵ∙ଵଷଷଵమଽ,଼ଵ∙ሺହ∙ସሻమయ = ͳͷ,͹͹ ˏ,     (5.13) 

 
ȼɵɫɨɬɚ ɩɨɞɬɨɩɥɟɧɢɹ ɮɨɪɦɭɥɚ (5.14): 
 h˒ = hʜʐ − h˒ˑ˓ = ͷ,ͺ − ͵ = ʹ,ͺ ˏ      (5.14) 
 h˒ = ʹ,ͺ ˏ <  hˍ˓ = ͳͷ,͹͹ ˏ – ɧɟɩɨɞɬɨɩɥɟɧɧɵɣ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ σ୬  ɡɚɜɢɫɢɬ ɨɬ h˒/H଴ଵ = ʹ,ͺ/ͳ͵ = Ͳ,ʹͳ, 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ σ୬ = Ͳ,ͻ͹Ͳ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.15): 
 ɂ = ͳ − Ͳ,ʹ ஞ౯+ሺ୬−ଵሻஞ˄୬ ∙ ୌబభୠ ,       (5.15) 

 
ɝɞɟ ξ୷ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ξ୷ = ͳ ɞɥɹ 
ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɭɫɬɨɹ, 

 ξ˄- ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɢ ɨɬ ɮɨɪɦɵ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ, ɩɪɢɧɢɦɚɟɬɫɹ ξ˄ = Ͳ,͸ ɞɥɹ ɤɪɭɝɥɨɣ ɮɨɪɦɵ ɭɫɬɨɹ. 

 ɂ = ͳ − Ͳ,ʹ ଵ+ሺହ−ଵሻ଴,଺ହ ∙ ଵଷସ = Ͳ,ͷͷͺ, 

 H଴ଶ = ቀ ଵଷଷଵ଴,ଷଶ∙ହ∙ସ∙଴,ହହ଼∙଴,ଽ଻଴√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͳͻ,͸ ˏ, 

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.16): 
 H = H଴ଶ − α∙Vబమଶ୥ ,         (5.16) 

 
ɝɞɟ α – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, α = ͳ,ͳ, V଴ - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ. 

ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(5.17): 

 V଴ = Q˔˕˓ሺୌబమ+଴,ହሻሺB+ሺ୬−ଵሻஔ˄ሻ = ଵଷଷଵሺଵଽ,଺+଴,ହሻሺଶ଴+ሺହ−ଵሻଶሻ = ʹ,Ͷ ˏ/˔  (5.17) 
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H = ͳͻ,͸ − ଵ,ଵ∙ଶ,ସమଶ∙ଽ,଼ଵ = ͳͻ,͵ ˏ , 
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɝɪɟɛɟɧɤɭ ɩɪɢ ɟɟ ɡɚɤɪɵɬɢɢ (ɡɚɞɟɥɤɢ) ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɮɨɪɦɭɥɨɣ (5.18): 
 Qˆ˓ = ቀm ∙ b ∙ √ʹg ∙ hˆଷ˓/ଶቁ + ቀm ∙ b ∙ √ʹg ∙ kଷ/ଶቁ = (Ͳ,͵ʹ ∙ Ͷ ∙ √ʹ ∙ ͻ,ͺͳ ∙  ∙ʹଶ/ଷ) + (Ͳ,͵ʹ ∙ Ͷ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ʹଶ/ଷ) = ͳͺ,ʹͶ ˏଷ/˔    (5.18) 
 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɡɚ ɡɚɬɜɨɪɨɦ ɮɨɪɦɭɥɚ (5.19): 
 k ∙ hˆ˓ = ʹ ∙ ʹ = Ͷ ˏ,        (5.19) 
 

ɝɞɟ k=2, ɬɚɤ ɤɚɤ ɝɪɟɛɟɧɤɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ; hˆ˓ = ͳ,ͷ ÷ ͵, ˒˓ˋːˋˏ˃ˈˏ ʹ. 
ȼɵɫɨɬɚ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.20): 
 hˊ˃˕˅ =  k ∙ hˆ˓ + Ͳ,ͷ = ʹ ∙ ʹ + Ͳ,ͷ = Ͷ,ͷ ˏ,    (5.20) 
 
ɉɪɢ ɡɚɞɟɥɤɟ ɝɪɟɛɟɧɤɢ ɱɚɫɬɶ ɪɚɫɯɨɞɚ ɛɭɞɟɬ ɩɪɨɩɭɫɤɚɬɶɫɹ ɱɟɪɟɡ 

ɧɟɡɚɤɨɧɱɟɧɧɵɟ ɬɭɪɛɢɧɧɵɟ ɛɥɨɤɢ. 
 ɉɪɨɩɭɫɤɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɟɡɚɤɨɧɱɟɧɧɵɯ ɬɭɪɛɢɧɧɵɯ ɛɥɨɤɨɜ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.21): 
 Q = mɎD√ʹghଷ/ଶ = Ͳ,ʹͶ ∙ ͵,ͳͶ ∙ ͸,͹√ʹ ∙ ͻ,ͺͳ ∙ ʹͲయమ = ʹͲͲͲ  ˏଷ/˔, (5.21) 
 

ɝɞɟ m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,24; 
h – ɧɚɩɨɪ ɧɚɞ ɜɟɪɯɨɜɨɣ ɤɪɨɦɤɨɣ ɬɭɪɛɢɧɧɨɣ ɲɚɯɬɵ; 
D – ɞɢɚɦɟɬɪ ɬɭɪɛɢɧɵ ɉɅ25-ȽɄ, ɪɚɜɧɵɣ 6,7 ɦ. 

ȼɵɫɨɬɚ ɩɟɪɟɦɵɱɟɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.22): 
 hʞ = H + h˒ˑ˓ + a,        (5.22) 
 

ɝɞɟ a = ͳ − ˍˑː˔˕˓˖ˍ˕ˋ˅ːыˌ ˊ˃˒˃˔; 
 hʞʑ = ͳͻ,͵ + ͵ + ͳ = ʹ͵,͵ ˏ, 

 hʜʞ = ͳͻ,͵ + ͳ = ʹͲ,͵ ˏ , 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɨɤ ɩɟɪɟɦɵɱɟɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɩɨ ɮɨɪɦɭɥɚɦ (5.23) ɢ 

(5.24): 
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∇ʢʑʞ = ∇ˇː˃ + hʑʞ = ͵Ͷ͸ + ʹ͵,͵ = ͵͸ͻ,͵ ˏ;    (5.23) 
 ∇ʢʜʞ = ∇ˇː˃ + hʜʞ = ͵Ͷ͸ + ʹͲ,͵ = ͵͸͸,͵ ˏ.   (5.24) 
 
3 ɷɬɚɩ – ɉɪɨɢɫɯɨɞɢɬ ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ 

ɮɪɨɧɬɭ (ɩɥɨɬɢɧɚ ɫ ɞɨɧɧɵɦɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɞɨ ɨɬɦɟɬɤɢ ∇͵͸ͷ ˏ 
, ɡɞɚɧɢɟ Ƚɗɋ ɞɨ ɨɬɦɟɬɤɢ ∇͵͸ͳ ˏ ). 

 ȼ ɤɨɧɰɟ 3-ɝɨ ɷɬɚɩɚ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɜɵɩɨɥɧɹɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɪɚɛɨɬɵ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɬɜɟɪɫɬɢɹ ɜ ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɋɚɡɛɢɪɚɸɬɫɹ ɩɟɪɟɦɵɱɤɢ 2 ɨɱɟɪɟɞɢ. ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɧɟɡɚɤɨɧɱɟɧɧɵɟ 
ɬɭɪɛɢɧɧɵɟ ɛɥɨɤɢ. 

 
4 ɷɬɚɩ – Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɨɜɟɞɟɧɢɟ ɨɬɦɟɬɨɤ ɫɨɨɪɭɠɟɧɢɹ ɞɨ ɩɪɨɟɤɬɧɵɯ ∇͵͹Ͳ ˏ, ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɟɪɜɵɣ ɩɭɫɤ ɚɝɪɟɝɚɬɚ. 
 
5 ɷɬɚɩ – ɇɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɨɨɱɟɪɟɞɧɵɣ ɩɭɫɤ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ 

Ƚɗɋ. 
 
5.1.1 Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 
 
Ⱦɥɹ ɨɫɭɲɟɧɢɹ ɤɨɬɥɨɜɚɧɨɜ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɨɫɨɛ 

ɨɬɤɪɵɬɨɝɨ ɜɨɞɨɫɥɢɜɚ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɬɤɚɱɤɟ ɜɨɞɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ 
ɤɨɬɥɨɜɚɧɚ. ɗɬɨɬ ɫɩɨɫɨɛ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ, ɞɟɲɟɜɵɦ, ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɢ ɞɨɫɬɭɩɧɵɦ.  

Ȼɵɬɨɜɨɣ ɩɪɢ ɤɨɬɨɪɨɦ ɡɚɦɵɤɚɟɬɫɹ ɤɨɬɥɨɜɚɧ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɫɯɨɞɭ ɜ ɨɤɬɹɛɪɟ ɪɚɜɧɨɦɭ 37,7 ɦ3/ɫ. ɍɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ 
ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ ɪɚɜɧɚ 348,2 ɦ , ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜ ɇȻ. 

Ⱦɨɩɭɫɬɢɦɵɟ ɫɤɨɪɨɫɬɢ ɩɨɧɢɠɟɧɢɹ ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ 0,7 ˏ /˔˖˕ [6] 
Ɍɪɟɛɭɟɦɨɟ ɜɪɟɦɹ ɞɥɹ ɨɬɤɚɱɤɢ ɤɨɬɥɨɜɚɧɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(5.25): 
 T଴ = ୌˑ˕ˍLబ ,          (5.25) 

 
ɝɞɟ Hˑ˕ˍ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ; 

 L଴ – ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɩɨɧɢɠɟɧɢɹ. 
Ƚɥɭɛɢɧɚ ɨɬɤɚɱɤɢ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.26): 
 Hˑ˕ˍ = ∇ʢʜʐ − ∇ˇː˃ = ͵Ͷͺ,ʹ − ͵Ͷ͸ = ʹ,ʹ ˏ;    (5.26) 
 T଴ = ଶ,ଶ଴,଻ = ͵,ͳ ɫɭɬ; 
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Ɍɪɟɛɭɟɦɨɟ ɜɪɟɦɹ ɞɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ 3 ɫɭɬɨɤ. 
ȼɵɛɢɪɚɟɦ ɧɚɫɨɫ ɫ ɞɨɩɭɫɬɢɦɵɦ ɧɚɩɨɪɨɦ, ɩɨɞɚɱɟɣ ɢ ɩɨɬɪɟɛɥɹɟɦɨɣ 

ɦɨɳɧɨɫɬɶɸ ɧɚɫɨɫɚ. 
ɉɪɢɧɢɦɚɟɦ ɧɚɫɨɫ ɦɚɪɤɢ 12ɇȾɫ-ɇɦ-ɛɫ ɫ ɩɨɞɚɱɟɣ 700 ˏଷ/˚˃˔. 
Ʉɨɬɥɨɜɚɧ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ L୩ = ͺ͹,͵ ˏ 
Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ L୩ = ͳͲͺ,ͳ ˏ. 
Ɉɛɴɟɦ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ V = ͵ͳͻʹ͹,Ͷ ˏଷ   
Ɉɛɳɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.27): 
 ∑ Q = ଶVTబ = ଶ∙ଷଵଽଶ଻,ସଷ,ଵ = ʹͲͷͻͺ,͵ ˏଷ,      (5.27) 

 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.28): 
 N = ଵ,ହ ∑ QQː˃˔ˑ˔˃∙ଶସ = ଵ,ହ∙ଶ଴ହଽ଼,ଷ଻଴଴∙ଶସ = ͳ,ͺ = ʹ ː˃˔ˑ˔˃,    (5.28) 

 
ɝɞɟ 1,5 – 50% ɪɟɡɟɪɜ ɧɚɫɨɫɨɜ  

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ 
ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ – 2 ɧɚɫɨɫɚ ɦɚɪɤɢ 12ɇȾɫ-ɇɦ-ɛɫ ɫ ɩɨɞɚɱɟɣ 700 ˏଷ/˚˃˔. 

Ʉɨɬɥɨɜɚɧ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ: 
Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ L୩ = ͳ͵ͳ,ͺ ˏ 
Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ L୩ = ͳ͸ͻ,͸ ˏ. 
Ɉɛɴɟɦ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ V = ͻͲͲͳʹ,ͷ ˏଷ   
Ɉɛɳɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɨɜ: 
 ∑ Q = ଶ∙ଽ଴଴ଵଶ,ହଷ,ଵ = ͷͺͲ͹ʹ,͸ ˏଷ, 

 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ: 
 N = ଵ,ହ ∑ QQː˃˔ˑ˔˃∙ଶସ = ଵ,ହ∙ହ଼଴଻ଶ,଺଻଴଴∙ଶସ = ͷ ː˃˔ˑ˔ˑ˅. 

 
ɝɞɟ 1,5 – 50% ɪɟɡɟɪɜ ɧɚɫɨɫɨɜ  
 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ 
ɨɱɟɪɟɞɢ - 5 ɧɚɫɨɫɨɜ ɦɚɪɤɢ 12ɇȾɫ-ɇɦ-ɛɫ ɫ ɩɨɞɚɱɟɣ 700 ˏଷ/˚˃˔. 

 
5.1.2  Ɉɛɴɟɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 

 
Ɉɛɴɟɦ ɩɟɪɟɦɵɱɟɤ 
ɉɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 5.1, ɩɟɪɟɦɵɱɤɢ 

ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 5.2.  
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Ɋɢɫɭɧɨɤ 5.1 - ɉɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɉɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 

 
ɉɟɪɟɦɵɱɤɚ ɜ ɪɚɡɪɟɡɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɪɚɩɟɰɢɸ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ, ɟɟ 

ɨɛɴɟɦ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.29): 
 V = ୟ+ୠଶ ∙ h ∙ L,         (5.29) 

 
ɝɞɟ a – ɞɥɢɧɚ ɩɟɪɟɦɵɱɤɢ ɩɨ ɝɪɟɛɧɸ, 

 b – ɞɥɢɧɵ ɩɟɪɟɦɵɱɤɢ ɩɨ ɨɫɧɨɜɚɧɢɸ,  
 h – ɜɵɫɨɬɚ ɩɟɪɟɦɵɱɤɢ, 
 L – ɞɥɢɧɚ ɩɟɪɟɦɵɱɤɢ.  
 

Ɉɛɳɢɣ ɨɛɴɟɦ ɩɟɪɟɦɵɱɟɤ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɫɭɦɦɵ ɩɪɨɞɨɥɶɧɨɣ ɢ 
ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɦɵɱɟɤ. 

Ɉɛɴɟɦ ɜɵɟɦɤɢ ɤɨɬɥɨɜɚɧɚ 
Ɉɛɴɟɦ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɤɨɬɥɨɜɚɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.30): 
 V =  L୩ ˒˓ˑˇ ∙ L୩ ˒ˑ˒ˈ˓ ∙ H୩,       (5.30) 
 

ɝɞɟ L୩ ˒˓ˑˇ – ɞɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, L୩ ˒ˑ˒ˈ˓ – ɞɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, H୩ – ɝɥɭɛɢɧɚ ɤɨɬɥɨɜɚɧɚ.  
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Ɋɚɫɱɟɬɵ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɢ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
5.1. 
 
Ɍɚɛɥɢɰɚ 5.1 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ. 

ɗɬɚɩ ɋɨɨɪɭɠɟɧɢɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɛɨɬ 
Ɉɛɴɟɦ, ɦ3 

1 

ɉɟɪɟɦɵɱɤɢ 1-ɨɣ 
ɨɱɟɪɟɞɢ 

ɨɬɫɵɩɤɚ 45325,5 

ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 
ɜɵɟɦɤɚ ɤɨɬɥɨɜɚɧɚ 18874,3 

ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ 7020 
ɉɟɪɟɦɵɱɤɢ 1-ɨɣ 

ɨɱɟɪɟɞɢ 
ɪɚɡɛɨɪɤɚ 31628,9 

2 

ɉɟɪɟɦɵɱɤɢ 2-ɨɣ 
ɨɱɟɪɟɞɢ 

ɨɬɫɵɩɤɚ 610841,4 

ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ 6100 

Ɂɞɚɧɢɢ Ƚɗɋ 
ɜɵɟɦɤɚ ɤɨɬɥɨɜɚɧɚ 44706,6 

ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ 77600 

3 

Ɂɞɚɧɢɟ Ƚɗɋ ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ 15000 
ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ 3850 

ɉɟɪɟɦɵɱɤɢ 2-ɨɣ 
ɨɱɟɪɟɞɢ 

ɪɚɡɛɨɪɤɚ 610841,4 

4-5 
Ɂɞɚɧɢɟ Ƚɗɋ ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ 17000 

ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ 2200 
 

5.2 Ȼɟɬɨɧɧɨɟ ɯɨɡɹɣɫɬɜɨ 
 

5.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ 
 
Ɇɨɳɧɨɫɬɶ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɜ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ. Ɂɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ, ɫɨɝɥɚɫɧɨ 
ɪɟɤɨɦɟɧɞɚɰɢɹɦ, ɩɪɢɦɟɧɹɟɬɫɹ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɨɛɴɟɦɨɦ 
ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ. 

ȼ ɰɟɥɨɦ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ (ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ) ɪɚɫɱɟɬɧɚɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 20 ɬɵɫ. ˏଷ/ˏˈ˔я˙. 

ɇɟɨɛɯɨɞɢɦɚɹ ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɡɚɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (5.31): 

 ʞˊ = ୍˓˃˔˚∙୯cT˚ = ଶ଴∙ଵ,଴ଶସ଴଴ = ͷͳ ˏଷ/˚,      (5.31) 

 
ɝɞɟ ʡ˚ – ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɱɚɫɨɜ ɪɚɛɨɬɵ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɜ ɦɟɫɹɰ ɩɪɢ 
ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ (ɮɨɧɞ ɪɚɛɨɱɢɯ ɱɚɫɨɜ ɜ ɦɟɫɹɰ), ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ 
ɝɨɞɨɜɨɦɭ ɪɟɠɢɦɭ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ. ɉɨ ɪɚɫɱɟɬɚɦ 
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ɢɧɫɬɢɬɭɬɚ «Ƚɢɞɪɨɩɪɨɟɤɬ» ʡ˚ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 440 - 380ɱ/ɦɟɫ. ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ. Ⱦɥɹ ɞɚɧɧɨɣ ɡɨɧɵ ɩɪɢɦɟɧɹɟɬɫɹ 400 ɱ/ɦɟɫ. qୡ – ɪɚɫɯɨɞ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɧɚ 1 ɦ3 ɛɟɬɨɧɚ, ɩɨ ɧɨɪɦɚɬɢɜɚɦ ɪɚɜɧɵɣ 1,02; 

 
ȼɵɛɪɚɧɧɚɹ ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɜɟɪɟɧɚ  ɧɚ 

ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɜ ɮɨɪɫɢɪɨɜɚɧɧɨɦ 
ɪɟɠɢɦɟ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.32): 
 ʞˊ,ˏˈ˔୫ୟ୶ = ʞˊ ∙ ʡ˚ˏ ˈ˔ = ͷͳ ∙ ͷ͹͹ = ʹͻͶʹ͹ˏଷ/˚,    (5.32) 
 

ɝɞɟ ʡ˚ˏ ˈ˔ = 577ɱ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɜ ɦɟɫɹɰ 
ɩɪɢ ɮɨɪɫɢɪɨɜɚɧɧɨɦ (ɩɢɤɨɜɨɦ) ɪɟɠɢɦɟ; 
 

Ⱦɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ (5.33):  
 ʞˊ,ˏˈ˔୫ୟ୶ ൒ I˓˃˔˚ ∙ qୡ.        (5.33) 
 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɜɵɲɟ ɡɧɚɱɟɧɢɣ ɢɦɟɟɦ: 
 ʹͻͶʹ͹ ൒ ʹͲͶͲͲ,  
 
ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɢɤɚɤɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
 
5.2.2  Ɍɢɩ ɨɩɚɥɭɛɤɢ ɢ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɟɣ. Ɉɩɪɟɞɟɥɟɧɢɟ 

ɦɨɳɧɨɫɬɢ ɨɩɚɥɭɛɨɱɧɨɝɨ ɰɟɯɚ. Ⱦɨɫɬɚɜɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɨɩɚɥɭɛɤɢ. 
 

Ⱦɥɹ ɜɨɡɜɟɞɟɧɢɹ ɩɥɨɬɢɧɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɪɭɩɧɨ ɳɢɬɨɜɚɹ ɨɩɚɥɭɛɤɚ ɜ ɜɢɞɟ 
ɞɟɪɟɜɨɦɟɬɚɥɥɢɱɟɫɤɢɯ ɳɢɬɨɜ. Ɉɧɚ ɩɪɨɫɬɚ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬ. Ɉɧɚ ɥɟɝɤɨ ɩɪɢɫɩɨɫɨɛɥɹɟɦɚɹ ɞɥɹ ɪɚɛɨɬɵ 
ɡɢɦɨɣ ɢ ɧɟ ɬɪɟɛɭɟɬ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɍɪɟɛɨɜɚɧɢɣ ɤ 
ɧɟɣ ɧɟ ɩɪɟɞɴɹɜɥɹɟɬɫɹ. 

Ɉɛɳɢɣ ɜɟɫ ɨɩɚɥɭɛɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.34): 
 Pˑ ˒ = V ∙ qˑ˒˕,         (5.34) 
 

ɝɞɟ qˑ˒˕ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɨɩɚɥɭɛɤɢ ɜ ɦ2 ɧɚ 1 ɦ3 ɛɟɬɨɧɚ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ 
ɮɨɪɦɭɥɟ (5.35); 

 V – ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɡɚ ɜɟɫɶ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ. 
 qˑ˒˕ = F˄ˎV˄ˎ = ୪ୢ୪ୢ୦,         (5.35) 
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ɝɞɟ F˄ˎ- ɩɥɨɳɚɞɶ ɛɥɨɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, V˄ˎ- ɨɛɴɟɦ ɛɥɨɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 
 qˑ˒˕ = ଵ଴∙ଶ଴ଵ଴∙ଶ଴∙ଷ = Ͳ,͵ ˏଶ/ˏଷ, 

 
Ɉɛɳɢɣ ɜɟɫ ɨɩɚɥɭɛɤɢ: 
 Pˑ ˒ = ͳʹͺ͹͹Ͳ ∙ Ͳ,͵ = ͵ͺ͸͵ͳ ˏଶ/ˏଷ. 
 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɩɚɥɭɛɨɱɧɨɝɨ ɰɟɯɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(5.36): 
 ʞ˔ˏˈːˑ˒˃ˎ = ୍˔˓ˈˇ∙୯ˑ˒୬ kː,        (5.36) 

 
ɝɞɟ I˔˓ˈˇ – ɪɚɫɱɟɬɧɚɹ ɦɟɫɹɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ,  n = ʹʹ ∙ ʹ = ͶͶ – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɫɦɟɧ ɜ ɦɟɫɹɰ;  kː = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɛɨɬ. 

 ʞ˔ˏˈːˑ˒˃ˎ = ଶ଴∙଴,ଷସସ ∙ ͳ,ʹ = ͳ͸,͵͸ ˏଶ/˔ˏˈː. 

 
Ɉɩɚɥɭɛɤɚ ɞɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɰɟɩɚɯ-ɩɥɚɬɮɨɪɦɚɯ. ɉɨɝɪɭɡɤɢ 

ɢ ɪɚɡɝɪɭɡɤɚ ɨɩɚɥɭɛɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɪɚɧɚɦɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬɫɹ ɧɚ ɫɬɪɨɣɤɟ. 
 
5.2.3. ɉɪɢɦɟɧɹɟɦɵɟ ɬɢɩɵ ɚɪɦɢɪɨɜɚɧɢɹ. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ 

ɚɪɦɚɬɭɪɧɨɝɨ ɡɚɜɨɞɚ. Ⱦɨɫɬɚɜɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɚɪɦɚɬɭɪɵ. 
 
Ⱦɥɹ ɤɚɠɞɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɚɪɦɢɪɨɜɚɧɢɹ.  
Ɉɛɳɚɹ ɫɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɡɚɜɨɞɚ ɩɨ ɜɵɩɭɫɤɭ ɚɪɦɚɬɭɪɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.37): 
 ʞ˔ˏ˃ = ୍ˏˈ˔∙୯˃ଵ଴଴଴୬ kː,         (5.37) 

 
ɝɞɟ Iˏˈ˔ – ɪɚɫɱɟɬɧɚɹ ɦɟɫɹɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, n = ʹʹ · ʹ = ͶͶ – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɫɦɟɧ ɜ ɦɟɫɹɰ; kː = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɛɨɬ; qୟ=15 ɝɦ/ɦ3 ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ ɧɚ 1 ɦ3 ɛɟɬɨɧɚ; 

 ʞ˔ˏ˃ = ଶ଴∙ଵହଵ଴଴଴∙ସସ ͳ,ʹ = ͺ,ʹ ˕/˔ˏ, 

 
ȼɟɫ ɚɪɦɨɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.38): 
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P˃ ˓ = V˄ ∙ qୟ = ͳʹͺ͹͹Ͳ ∙ ͳͷ = ͳͻ͵ͳͷͷͲ ˍˆ = ͳͻ͵ͳ,ͷͷ ˕.  (5.38) 
 
Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɚɪɦɚɬɭɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ 

ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɰɟɩɚɯ-ɩɥɚɬɮɨɪɦɚɯ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɨɤɥɚɞɤɚɦɢ ɜɨ 
ɢɡɛɟɠɚɧɢɟ ɞɟɮɨɪɦɚɰɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɩɪɢ ɩɟɪɟɜɨɡɤɟ. ɉɨɝɪɭɡɤɚ ɢ ɪɚɡɝɪɭɡɤɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɚɲɟɧɧɵɦɢ ɤɪɚɧɚɦɢ. 

 
5.2.4 ȼɵɛɨɪ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɯɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 
 
Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɬ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɞɨ 

ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɜɢɞ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ – 
ɚɜɬɨɛɟɬɨɧɨɜɨɡɵ ɬɢɩɚ ɋȻ-128. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɛɚɡɨɜɵɣ ɚɜɬɨɦɨɛɢɥɶ ɄɪȺɁ-6505; ɜɦɟɫɬɢɦɨɫɬɶ ɤɭɡɨɜɚ 6 
ɦ3; ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 14 ɬ. 

Ⱦɥɹ ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɛɟɥɶ 
ɤɪɚɧɵ. Ⱥɜɬɨɛɟɬɨɧɨɜɨɡɨɦ ɞɨɫɬɚɜɥɹɸɬ ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ ɤɪɚɧɨɜ, 
ɪɚɡɝɪɭɠɚɸɬ ɟɟ ɜ ɛɚɞɶɢ ɟɦɤɨɫɬɶɸ 3,2 ɦ3 , ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɤɪɚɧɚɦɢ ɩɨɞɚɸɬɫɹ ɜ 
ɛɥɨɤ. 

ɍɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɦɟɬɨɞɨɦ ɜɢɛɪɨɭɩɥɨɬɧɟɧɢɹ  ɩɪɢɦɟɧɟɧɢɟɦ ɝɥɭɛɢɧɧɵɯ ɜɢɛɪɚɬɨɪɨɜ ɦɚɪɤɢ ɂȼ-59.  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
-ɑɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ 5700 ɤɨɥ/ɦɢɧ; 
-ȼɢɛɪɨɧɚɤɨɧɟɱɧɢɤ: ɞɢɚɦɟɬɪ 114 ɦɦ, ɞɥɢɧɚ 520 ɦɦ; 
- Ɇɚɫɫɚ 22 ɤɝ; Ɍɨɥɳɢɧɚ ɜɢɛɪɢɪɭɟɦɨɝɨ ɫɥɨɹ 50 ɫɦ; 
- ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 4-7 ɦ3/ɱ. 
 
5.2.5 ȼɵɛɨɪ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɯɟɦɵ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 
 
ȼ ɤɚɱɟɫɬɜɟ ɜɟɞɭɳɟɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɨɜ ɩɪɢɦɟɧɹɟɬɫɹ 

ɝɭɫɟɧɢɱɧɵɣ ɨɞɧɨɤɨɜɲɨɜɵɣ ɷɤɫɤɚɜɚɬɨɪ ɗɈ-6123, ɤɨɜɲ – ɩɪɹɦɚɹ ɥɨɩɚɬɚ.  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ȼɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɟɣ 2,5 ɦ3; 
- ɇɚɢɛɨɥɶɲɢɣ ɪɚɞɢɭɫ ɤɨɩɚɧɢɹ 10,2 ɦ; 
- ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɤɨɩɚɧɢɹ 10,2 ɦ; 
- ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɜɵɝɪɭɡɤɢ 5,95 ɦ; 
- Ɋɚɞɢɭɫ ɜɵɝɪɭɡɤɢ ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ ɜɵɫɨɬɟ ɜɵɝɪɭɡɤɢ 5,7 ɦ. 
Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɢ ɩɟɪɟɜɨɡɤɢ ɝɪɭɧɬɚ ɢɡ 

ɤɨɬɥɨɜɚɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɫɚɦɨɫɜɚɥ Ⱥɋ-6890VɈ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ:  
- Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 19,4 ɬɨɧɧ; 
- ȼɦɟɫɬɢɦɨɫɬɶ ɤɭɡɨɜɚ 27 ɦ3. 
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6 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
Ƚɢɥɸɣɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɜ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ Ɂɟɣɫɤɨɝɨ ɪɚɣɨɧɚ ɧɚ 

ɪɟɤɟ Ƚɢɥɸɣ. ɗɬɨ ɝɨɪɧɚɹ ɪɟɤɚ ɛɟɪɟɬ ɫɜɨɟ ɧɚɱɚɥɨ ɧɚ ɸɠɧɨɦ ɫɤɥɨɧɟ ɋɬɚɧɨɜɨɝɨ 
ɯɪɟɛɬɚ ɫɥɢɹɧɢɟɦ ɝɨɪɧɵɯ ɪɟɤ Ʌɢɜɵɣ Ƚɟɥɸɣ ɢ ɉɪɚɜɵɣ Ƚɢɥɸɣ. ɉɪɟɨɞɨɥɟɜɚɹ ɫɜɨɣ 
ɨɫɧɨɜɧɨɣ ɩɭɬɶ ɩɨ ɤɚɧɶɨɧɨɨɛɪɚɡɧɨɦɭ ɪɟɥɶɟɮɭ ɞɥɢɧɨɣ 545 ɤɦ, ɜɩɚɞɚɟɬ ɜ ɸɠɧɭɸ 
ɱɚɫɬɶ Ɂɟɣɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɪɚɣɨɧɟ ɯɪɟɛɬɚ Ɍɭɤɭɪɢɧɝɪɚ. Ɉɛɳɚɹ ɩɥɨɳɚɞɶ 
ɛɚɫɫɟɣɧɚ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 22500 ɤɜ. ɤɦ. Ɋɟɤɢ Ɇɨɝɨɬ ɢ Ɍɵɧɞɚ ɹɜɥɹɸɬɫɹ 
ɨɫɧɨɜɧɵɦɢ ɟɟ ɩɪɢɬɨɤɚɦɢ. ɉɢɬɚɸɬ ɪɟɤɭ ɜ ɨɫɧɨɜɧɨɦ ɦɭɫɫɨɧɧɵɟ ɞɨɠɞɢ ɜ ɥɟɬɧɟ-
ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ.  

Ʉɥɢɦɚɬ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɦɭɫɫɨɧɧɵɦɢ 
ɱɟɪɬɚɦɢ. ɋɪɟɞɧɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪ ɡɢɦɨɣ ɨɬ -28°ɋ ɞɨ -32°ɋ. Ʌɟɬɨ 
ɠɚɪɤɨɟ, ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɫɚɞɤɨɜ, ɱɟɦ ɜ ɞɪɭɝɢɟ ɜɪɟɦɟɧɚ ɝɨɞɚ. ȼ ɥɟɬɧɢɟ 
ɦɟɫɹɰɵ ɢɯ ɜɵɩɚɞɚɟɬ ɧɚ 60-70% ɛɨɥɶɲɟ ɝɨɞɨɜɨɣ ɧɨɪɦɵ. ɋ ɥɟɬɧɢɦɢ ɨɫɚɞɤɚɦɢ 
ɩɪɢɯɨɞɢɬ ɩɨɥɨɜɨɞɶɟ ɧɚ ɪɟɤɚɯ. Ʌɟɬɧɢɟ ɧɚɜɨɞɧɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɦɭɫɫɨɧɧɵɦɢ 
ɞɨɠɞɹɦɢ. ɋɚɦɵɣ ɬɟɩɥɵɣ ɦɟɫɹɰ ɜ ɝɨɞɭ ɢɸɥɶ, ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɫɬɚɜɥɹɸɬ ɜɫɟɝɨ 
10°ɋ - 12°ɋ. 

ɀɢɜɨɬɧɵɣ ɦɢɪ ɞɨɜɨɥɶɧɨ ɪɚɡɧɨɨɛɪɚɡɧɵɣ. Ɂɞɟɫɶ ɨɛɢɬɚɸɬ 133 ɜɢɞɚ ɩɬɢɰ, 
37 ɜɢɞɨɜ ɠɢɜɨɬɧɵɯ, 18 ɜɢɞɨɜ ɪɵɛ. ɋɪɟɞɢ ɧɢɯ ɞɨɜɨɥɶɧɨ ɱɚɫɬɨ ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ 
ɛɟɥɤɭ, ɤɚɛɚɧɚ, ɤɨɫɭɥɸ, ɥɨɫɹ, ɦɟɞɜɟɞɹ, ɝɨɪɧɨɫɬɚɹ, ɫɨɛɨɥɹ, ɜɨɥɤɚ. Ɋɟɠɟ - ɜɵɞɪɭ, 
ɟɧɨɬɨɜɢɞɧɭɸ ɫɨɛɚɤɭ, ɪɵɫɶ, ɥɢɫɢɰɭ, ɬɢɝɪɚ. 

ȼ ɫɚɦɨɣ ɪɟɤɟ ɢ ɜ ɟɟ ɩɪɢɬɨɤɚɯ ɜɨɞɹɬɫɹ ɪɚɡɧɵɟ ɜɢɞɵ 
ɪɵɛɵ: ɥɟɧɨɤ, ɯɚɪɢɭɫ, ɳɭɤɚ, ɧɚɥɢɦ, ɩɟɫɤɚɪɶ ɢ ɞɪ. 

ȼɟɞɭɳɢɦɢ ɩɨɥɟɡɧɵɦɢ ɢɫɤɨɩɚɟɦɵɦɢ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɹɜɥɹɟɬɫɹ ɡɨɥɨɬɨ, 
ɠɟɥɟɡɨ, ɬɢɬɚɧ. Ɍɚɤɠɟ ɨɞɧɨ ɢɡ ɝɥɚɜɧɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ 
– ɭɝɨɥɶ. 

 
6.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ƚɢɥɸɣɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: 
-  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
-  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
-  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
-  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
-  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 

ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
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ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ; 
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

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

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

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

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

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

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

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

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
 
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.  
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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. 

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ:
           

1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ        
 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    
 1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;        1.8
 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ
  

2.ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ        2.1
 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ;           2.2
 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   
 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        
 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;          2.6
 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ ɉȾȼ
  

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

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;     2.10 Ɉɪɝɚɧɢɡɚɰɢɹ 
ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ - ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ 
ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ . 
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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: 

1 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.1) 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
 M = N∙୯ଵ଴଴% ∙ ɏ,          (6.1) 

 
ɝɞɟ N- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (128770 ɦ3) q- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,8%) ɏ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (ɏ =2,5 ɬ/ɦ3) 

 M = ଵଶ଼଻଻଴∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͷ͹ͻͷ ˕. 

 
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 %. 

 M = N∙୯ଵ଴଴% = ଵଽଷଶ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͵ͺ ˕. 

 
ɝɞɟ N- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (1932 ɬ) q- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,0%) ɏ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (ɏ =2,0 ɬ/ɦ3) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 5795 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 38 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ 
ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ 
ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
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6.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɢɥɸɣɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

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

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

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

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

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

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

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 13 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ 

ɩɭɧɤɬ – ɩ. Ʉɢɪɨɜɫɤɢɣ, 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 Ƚɢɥɸɣ ɨɬ ɫɛɪɨɫɨɜ 
Ƚɢɥɸɣɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  
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7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 

7.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.1. 
 

Ɍɚɛɥɢɰɚ 7.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2020 
ɝɨɞ 

2021 
ɝɨɞ 

2022 
ɝɨɞ 

2023 
ɝɨɞ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 152 152 152 152 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 60000 60000 60000 60000 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 760200 760200 760200 760200 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 18 18 18 18 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ∙ɱ 11403 11403 11403 11403 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 748797 748797 748797 748797 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

Ɋɭɛ/Ɇȼɬ∙ɱ 12047 12524 12894 13287 

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇɥɧ. ɪɭɛ 752 781 805 829 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ Ɇɥɧ. ɪɭɛ 115 119 123 126 
 

7.2 ɂɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ Ƚɗɋ 
 

ɂɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɜɤɥɸɱɚɸɬ ɬɚɤɢɟ ɡɚɬɪɚɬɵ, ɤɚɤ: 
- ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ ɫɨɡɞɚɧɢɸ ɝɢɞɪɨɭɡɥɚ; 
- ɢɧɜɟɫɬɢɰɢɢ ɧɚ ɩɪɨɝɪɚɦɦɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɟɜɨɨɪɭɠɟɧɢɹ ɢ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ; 
- ɡɚɬɪɚɬɵ ɧɚ ɫɯɟɦɭ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ. 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 20% ɫɭɦɦɵ ɢɧɜɟɫɬɢɰɢɣ, 
ɮɢɧɚɧɫɢɪɭɟɦɵɯ ɜ ɨɬɱɟɬɧɨɦ ɩɟɪɢɨɞɟ, ɧɟ ɨɛɥɚɝɚɸɬɫɹ ɇȾɋ.  

Ⱥɦɨɪɬɢɡɚɰɢɹ ɥɢɧɟɣɧɚɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɪɨɤɚ ɫɥɭɠɛɵ ɤɚɠɞɨɣ 
ɟɞɢɧɢɰɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ. ɇȾɋ ɫɩɢɫɵɜɚɟɬɫɹ ɱɟɪɟɡ ɧɚɱɢɫɥɟɧɧɭɸ 
ɚɦɨɪɬɢɡɚɰɢɸ. 

ɋɭɦɦɚ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.2 
 

Ɍɚɛɥɢɰɚ 7.2 ɂɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ Ƚɗɋ, ɦɥɧ. ɪɭɛ. 

ɉɨɤɚɡɚɬɟɥɢ 
ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ ɩɪɨɟɤɬɚ 

1-ɣ ɝɨɞ 2-ɣ ɝɨɞ 3-ɣ ɝɨɞ 
1. ɉɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
8,0 0,0 0,0 

2. Ɉɫɧɨɜɧɵɟ ɨɛɴɟɤɬɵ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

9,3 1701,9 2328,8 

ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 7,6 7,4 0,0 
ȼɪɟɦɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 4,1 2,0 0,0 

Ɂɞɚɧɢɟ Ƚɗɋ 0,0 15,0 0,0 
Ɉɛɨɪɭɞɨɜɚɧɢɟ 1,7 1679,5 2328,8 

3. Ɉɛɴɟɤɬɵ ɩɨɞɫɨɛɧɨɝɨ 
ɩɨɦɟɳɟɧɢɹ 

5,0 0,0 0,0 

4. Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

0,0 0,3 0,7 

ɂɬɨɝɨ 22,3 1702,1 2329,6 
 

ȼɫɟɝɨ ɡɚɬɪɚɬ ɧɚ ɫɨɡɞɚɧɢɟ Ƚɍ – 4054,4 ɦɥɧ. ɪɭɛ. 
ȼ ɬɨɦ ɱɢɫɥɟ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ – 439 ɦɥɧ. ɪɭɛ. 
 
7.3 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
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 ȾɁɈɉȺɈ «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. 
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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 7.3. 
 

Ɍɚɛɥɢɰɚ 7.3 - ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ. ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ. ɪɭɛ. 
Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 255,2 38800,60 
ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,2 41658,96 
ɂɬɨɝɨ 529,2 80459,56 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.4. 
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Ɍɚɛɥɢɰɚ7.4 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ % 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
1-5 ɝɨɞ 0,06 

5-15 0,09 
15-20 0,14 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɉȺɈ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 7.5. 

 
Ɍɚɛɥɢɰɚ 7.5 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
ɋɭɦɦɚ, ɦɥɧ. 

ɪɭɛ. 
ɈȺɈ «ɋɈ ȿɗɋ» 135,38 ɬɵɫ. ɪɭɛ./Ɇȼɬ 2064,70 

ɈȺɈ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 

0,001097 ɬɵɫ. 
ɪɭɛ./Ɇȼɬ·ɱ 

1440,66 

ɈȺɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 

0,000318 ɬɵɫ. 
ɪɭɛ./Ɇȼɬ·ɱ 

417,62 

ɂɬɨɝɨ - 3922,98 
 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ Ƚɢɥɸɣ, ɫɨɫɬɚɜɥɹɟɬ 9,24 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 30.12.2006ɝ. №876). 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.6. 

 
Ɍɚɛɥɢɰɚ 7.6 - Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, ɦɥɧ. ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 269,51 803,40 802,70 802,70 801,70 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 4,51 8,18 10,70 13,71 17,32 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 80,45 80,45 80,45 80,45 80,45 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
0,28 0,51 0,66 1,25 1,62 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 

3,92 3,92 3,92 3,92 3,92 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 6,3 6,3 6,3 6,3 6,3 

ɂɬɨɝɨ 364,99 902,79 904,76 908,38 911,337 
 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1 
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Ɋɢɫɭɧɨɤ 7.1 - ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ,% 
 

ɋɥɟɞɫɬɜɢɟɦ ɢɡ ɞɢɚɝɪɚɦɦɵ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɫɪɟɞɫɬɜ ɢɡ ɜɫɟɯ 
ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɭɯɨɞɢɬ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. ɗɬɨ ɹɜɥɹɟɬɫɹ 
ɫɥɟɞɨɜɚɧɢɟɦ ɛɨɥɶɲɨɣ ɰɟɧɵ ɧɚ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ, ɝɢɞɪɨɫɢɥɨɜɨɟ ɢ ɞɪ. 
ɨɛɨɪɭɞɨɜɚɧɢɟ. 

 
7.4 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ 

ɫɪɟɞɫɬɜ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ 
ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 
ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
– ɇȾɋ – 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
– ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
– ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ; 
– ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
– ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 9,24 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 1.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 

2022–2026 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.7. 
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Ɍɚɛɥɢɰɚ 7.7 - ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ, ɦɥɧ. ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ. 1,26 1,26 1,26 1,26 1,26 

ɇȾɋ. 199,67 214,87 221,47 228,15 235,318 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ 19,97 19,97 19,97 19,97 19,97 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ. 14,72 77,14 59,49 41,85 24,21 
ɂɬɨɝɨ ɂɬɨɝɨ 235,63 313,24 302,20 291,24 
 

7.5 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 

ɉɪɢɛɵɥɶ - ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɫɭɦɦɚɪɧɵɦɢ ɞɨɯɨɞɚɦɢ ɢ 
ɡɚɬɪɚɬɚɦɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɥɢ ɩɪɢɨɛɪɟɬɟɧɢɟ, ɯɪɚɧɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, ɫɛɵɬ 
ɷɬɢɯ ɬɨɜɚɪɨɜ ɢ ɭɫɥɭɝ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 
7.8. 

 
Ɍɚɛɥɢɰɚ 7.8 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2019 2020 2021 2022 2023 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), 

ɦɥɧ. ɪɭɛ. 92,75 1151,54 1197,61 1223,33 1270,68 

Ɍɟɤɭɳɢɟ 
ɪɚɫɯɨɞɵ, ɦɥɧ. ɪɭɛ. 10,86 364,99 902,79 904,76 908,38 

EBIT(ɉɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 

ɦɥɧ. ɪɭɛ. 
81,89 786,55 294,82 328,57 362,29 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 

ɦɥɧ. ɪɭɛ. 
1,36 13,1 4,91 5,47 6,038 

NOPAT(ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ. ɪɭɛ. 81,89 786,55 294,82 328,57 362,29 

ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ 
ɧɚ ɩɪɢɛɵɥɶ,% 

20,00 20,00 20,00 20,00 20,00 

 
Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.2: 
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Ɋɢɫɭɧɨɤ 7.2 - ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 

 
Ƚɪɚɮɢɤ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, 

ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɬɤɪɨɷɧɟɪɝɢɸ. 
 
7.6 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ (ɋɰɟɧɚɪɧɵɟ 
ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9). 

 
7.6.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 

ɩɪɨɟɤɬɚ 
 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɚ, ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

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

ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɣ 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) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
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ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24–16–1/20–
113. 

ɜ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017–2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expertsystems». Ⱦɥɹ ɰɟɥɟɣ 
ɮɢɧɚɧɫɨɜɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ƚɢɥɸɣɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ƚɢɥɸɣ 
ɦɨɳɧɨɫɬɶɸ 152 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 18 ɥɟɬ; 

- ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ 
ɨɬɪɚɠɚɟɬ ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ 
ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

ȼ ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɢ. 

ȼ ɪɚɫɱɟɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ ɜɫɟ 
ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ƚɢɥɸɣɫɤɨɣ Ƚɗɋ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ – ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, 
ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. 

Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ 
ɛɸɞɠɟɬ ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 

 
7.6.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 
ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 

ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɢɥɸɣɫɤɨɣ Ƚɗɋ.  
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 7.9. 
 

Ɍɚɛɥɢɰɚ7.9–ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – DPB, ɦɟɫ 80 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. 4763,29 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,67 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ, ɪɭɛ./ɤȼɬ·ɱ 0,12 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 23792,48 
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7.6.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɢɬɫɹ ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
7.10. 

 
Ɍɚɛɥɢɰɚ 7.10 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞɵ 2019 2020 2021 2022 2023 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, 

ɦɥɧ. ɪɭɛ. 20,04 241,94 319,55 308,51 297,54 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ. ɪɭɛ. 19,97 227,21 242,41 249,01 255,69 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ. ɪɭɛ. 0,07 17,72 77,14 59,49 41,85 

 
7.6.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ 

ɭɱɟɬɚ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɣ ɪɚɡɥɢɱɧɵɯ ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɪɚɮɢɤɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

- ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
- ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
- ɨɛɴɟɦɚ ɫɛɵɬɚ; 
ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ (PI) ɨɬ ɭɪɨɜɧɹ 

ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7.3. 
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Ɋɢɫɭɧɨɤ 7.3. ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ  PI ɭɦɟɧɶɲɚɟɬɫɹ. 
ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɨɜ 

ɢɧɜɟɫɬɢɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7.4. 
 

 
Ɋɢɫɭɧɨɤ 7.4. ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɨɜ ɢɧɜɟɫɬɢɰɢɣ 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɨɜ ɢɧɜɟɫɬɢɰɢɣ PI ɭɦɟɧɶɲɚɟɬɫɹ. 
ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ (PI) ɨɬ ɜɟɥɢɱɢɧɵ ɨɬ ɰɟɧɵ 

ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 7.5. 
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Ɋɢɫɭɧɨɤ 7.5. ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɨɜ ɫɛɵɬɚ PI ɪɚɫɬɟɬ. 
ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ (PI) ɨɬ ɜɟɥɢɱɢɧɵ ɨɬ ɜɟɥɢɱɢɧɵ 

ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 7.6. 
 

 
Ɋɢɫɭɧɨɤ 7.6. ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 
ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ PI ɭɦɟɧɶɲɚɟɬɫɹ. 
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8 ɋɨɜɪɟɦɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ ɢ 
ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ 

 
8.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
Ƚɟɪɦɟɬɢɡɚɰɢɸ ɲɜɨɜ ɢ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɟ ɩɪɨɢɡɜɨɞɹɬ ɫ ɰɟɥɶɸ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ, ɭɫɬɪɚɧɟɧɢɹ ɮɢɥɶɬɪɚɰɢɢ ɩɨɜɵɲɟɧɢɟ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɜ ɰɟɥɨɦ. Ɋɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɫɨɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ 
ɩɪɨɟɤɬɭ. 

ȼ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ: 

ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ: 
 ɩɨɫɬɨɹɧɧɵɟ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ 

ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɩɪɢ ɩɨɞɚɬɥɢɜɵɯ ɢ 
ɧɟɨɞɧɨɪɨɞɧɵɯ ɩɨ ɩɥɨɳɚɞɢ ɨɫɧɨɜɚɧɢɹ, ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɟɡɚɜɢɫɢɦɵɟ 
ɨɫɚɞɤɢ ɨɬɞɟɥɶɧɵɯ ɫɟɤɰɢɣ; 

 ɜɪɟɦɟɧɧɵɟ, ɫɧɢɦɚɸɳɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɵɡɵɜɚɟɦɵɟ 
ɢɡɨɬɟɪɦɢɟɣ ɡɚ ɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɬɟɩɥɚ ɫɜɟɠɟɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ ɜ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɢ ɭɫɚɞɤɢ ɛɟɬɨɧɚ; 

ɩɨ ɧɚɡɧɚɱɟɧɢɸ:  
 ɬɟɦɩɟɪɚɬɭɪɧɵɟ, ɫɧɢɦɚɸɳɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ, 

ɜɵɡɵɜɚɟɦɵɟ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɛɟɬɨɧɧɭɸ ɤɥɚɞɤɭ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɤɨɥɟɛɚɧɢɣ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ; 

 ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɟ, ɫɧɢɦɚɸɳɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ, 
ɜɵɡɵɜɚɟɦɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ, ɚ ɬɚɤɠɟ ɧɟɪɚɜɧɨɦɟɪɧɵɦɢ ɨɫɚɞɤɚɦɢ 
ɫɨɨɪɭɠɟɧɢɹ; 

 ɭɫɚɞɨɱɧɵɟ, ɫɧɢɦɚɸɳɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɵɡɵɜɚɟɦɵɟ 
ɩɨɫɬɟɩɟɧɧɵɦ ɩɚɞɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɬɨɧɚ ɢ ɟɝɨ ɭɫɚɞɤɨɣ. 

Ʉɨɧɫɬɪɭɤɰɢɢ ɲɜɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ: ɧɚɡɧɚɱɟɧɢɟɦ; ɭɫɥɨɜɢɹɦɢ ɪɚɛɨɬɵ ɜ 
ɫɨɨɪɭɠɟɧɢɢ; ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚɝɪɭɡɤɚɦɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ; ɜɟɥɢɱɢɧɨɣ ɢɯ 
ɞɟɮɨɪɦɚɰɢɢ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ, ɦɚɬɟɪɢɚɥɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ 
ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɲɜɚ; ɞɨɫɬɭɩɧɨɫɬɶɸ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
ɒɨɜ ɞɨɥɠɟɧ ɢɦɟɬɶ ɲɢɪɢɧɭ, ɩɨɡɜɨɥɹɸɳɭɸ ɨɬɞɟɥɶɧɵɦ ɱɚɫɬɹɦ ɫɨɨɪɭɠɟɧɢɹ 
ɧɟɡɚɜɢɫɢɦɨ ɩɟɪɟɦɟɳɚɬɶɫɹ, ɢ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɷɥɟɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɚɬ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɜɨɡɦɨɠɧɨɫɬɶ ɡɚ ɧɚɛɥɸɞɟɧɢɟ ɪɚɛɨɬɨɣ ɲɜɚ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɫɨɨɪɭɠɟɧɢɣ ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ ɦɨɝɭɬ 
ɜɵɩɨɥɧɹɬɶɫɹ ɩɥɨɫɤɢɦɢ, ɲɬɪɚɛɨɜɢɞɧɵɦɢ ɢ ɥɨɦɚɧɵɦɢ. Ɍɢɩɵ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ 
ɲɜɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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Ɋɢɫɭɧɨɤ 8.1 - Ɍɢɩɵ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɛɟɬɨɧɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ. 
ɚ – ɩɥɨɫɤɢɣ, ɛ – ɲɬɪɚɛɨɜɢɞɧɵɣ, ɜ – ɥɨɦɚɧɵɣ, 

1 – ɞɢɚɮɪɚɝɦɚ, 2 – ɡɚɩɚɫɧɚɹ ɲɚɯɬɚ, 3 – ɰɟɦɟɧɬɚɰɢɹ, 4 – ɚɫɮɚɥɶɬɨɜɚɹ 
ɲɩɨɧɤɚ. 

  
ɉɪɢ ɨɛɫɥɟɞɨɜɚɧɢɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ 

ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɨɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ 
ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɦɨɝɭɬ ɛɵɬɶ: 

  ɪɚɡɭɩɥɨɬɧɟɧɢɟ ɦɚɬɟɪɢɚɥɚ, ɡɚɩɨɥɧɹɸɳɟɝɨ ɲɨɜ, ɢɥɢ ɭɩɥɨɬɧɟɧɢɟ ɲɜɚ 
ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɟɝɨ ɧɚɝɪɭɠɟɧɢɢ; 

 ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɭɩɥɨɬɧɟɧɢɹ ɜ ɲɜɟ; 
 ɧɟɩɪɚɜɢɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɭɩɥɨɬɧɟɧɢɹ ɜ ɞɟɮɨɪɦɚɰɢɨɧɧɨɦ ɲɜɟ; 
 ɧɟɤɚɱɟɫɬɜɟɧɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢ 

ɭɫɬɪɨɣɫɬɜɟ ɭɩɥɨɬɧɟɧɢɹ ɲɜɚ; 
 ɫɬɚɪɟɧɢɟ ɢ ɪɚɡɪɭɲɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɡɚɩɨɥɧɟɧɢɹ ɢ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. 
 
8.2 Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɧɴɟɤɰɢɨɧɧɵɯ ɪɚɛɨɬ ɩɪɢ ɪɟɦɨɧɬɟ 

ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ 
 
ɇɚ ɫɬɚɞɢɢ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ: 
 ɬɢɩ ɫɨɨɪɭɠɟɧɢɹ, ɤɨɧɫɬɪɭɤɰɢɹ, ɫɨɫɬɨɹɧɢɟ ɛɟɬɨɧɚ; 
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 ɯɚɪɚɤɬɟɪ ɬɪɟɳɢɧ, ɜɟɥɢɱɢɧɚ ɢ ɝɥɭɛɢɧɚ ɢɯ ɪɚɫɤɪɵɬɢɹ, ɜɥɢɹɧɢɟ 
ɩɨɜɟɞɟɧɢɹ ɬɪɟɳɢɧ ɧɚ ɨɩɚɫɧɨɫɬɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɢ 
ɜɨɞɨɩɪɨɹɜɥɟɧɢɣ; 

 ɜɟɥɢɱɢɧɚ ɧɚɩɨɪɚ, ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ; 
 ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɛɟɬɨɧɧɨɣ ɤɥɚɞɤɢ. 
ɂɡ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɭɫɥɨɜɢɣ ɜɵɛɢɪɚɟɬɫɹ: 
 ɬɢɩ ɢɧɴɟɤɬɢɪɨɜɚɧɢɹ; 
 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɧɴɟɤɬɢɪɨɜɚɧɢɹ; 
 ɦɚɬɟɪɢɚɥ; 
 ɩɟɪɟɱɟɧɶ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɪɢ ɝɟɪɦɟɬɢɡɚɰɢɢ ɲɜɨɜ ɢ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹ ɦɨɠɧɨ 

ɫɬɨɥɤɧɭɬɶɫɹ ɫ ɧɟɤɨɬɨɪɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ: ɧɚɩɨɪɧɚɹ ɮɢɥɶɬɪɚɰɢɹ, ɧɢɡɤɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ, ɜɹɡɤɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, ɨɩɬɢɦɚɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɞɚɜɥɟɧɢɹ ɧɚɝɧɟɬɚɧɢɹ ɢ 
ɬ.ɩ. 

Ɇɚɬɟɪɢɚɥ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɧɟɫɤɨɥɶɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 
 ɢɧɟɪɬɧɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɞɟ; 
 ɫɩɨɫɨɛɧɨɫɬɶ ɛɵɫɬɪɨ ɨɬɜɟɪɞɟɜɚɬɶ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ; 
 ɨɩɬɢɦɚɥɶɧɨɣ ɜɹɡɤɨɫɬɶɸ; 
 ɯɨɪɨɲɟɣ ɩɪɨɧɢɤɚɟɦɨɫɬɶɸ; 
 ɨɩɬɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɫɯɜɚɬɵɜɚɧɢɹ; 
 ɩɪɨɱɧɨɫɬɶ ɧɚ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɨɢɡɦɟɪɢɦɵɣ ɫɨ 

ɫɪɨɤɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ; 
 ɜɵɫɨɤɚɹ ɠɢɞɤɨɬɟɤɭɱɟɫɬɶ, ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɩɪɨɧɢɤɚɬɶ ɜ ɫɚɦɵɟ 

ɩɨɥɨɫɬɢ ɢ ɩɨɪɵ. 
Ⱦɥɹ ɢɧɴɟɤɰɢɢ ɮɢɥɶɬɪɭɸɳɢɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ 

ɩɨɥɢɦɟɪɧɵɟ, ɰɟɦɟɧɬɧɵɟ ɢ ɩɨɥɢɦɟɪɰɟɦɟɧɬɧɵɟ ɪɚɫɬɜɨɪɵ. 
 
8.2.1 Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ 

ɧɚ ɨɫɧɨɜɟ ɰɟɦɟɧɬɚ 
 
Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɰɟɦɟɧɬɧɵɯ ɪɚɫɬɜɨɪɨɜ, 

ɩɨɜɵɲɟɧɢɹ ɢɯ ɩɨɞɜɢɠɧɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜ ɫɨɫɬɚɜ ɜɜɨɞɢɬɶ 
ɞɨɛɚɜɤɢ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɩɨɞɜɢɠɧɨɫɬɶ, ɧɟɪɚɫɫɥɚɢɜɚɟɦɨɫɬɶ ɢ ɫɪɨɤɢ ɫɯɜɚɬɵɜɚɧɢɹ 
ɫɦɟɫɢ. ɋɨɫɬɚɜɵ ɫɦɟɫɢ ɞɨɥɠɧɵ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
ɥɚɛɨɪɚɬɨɪɢɹɯ. 

ȼ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɦ ɫɨɫɬɚɜɨɦ ɧɚ ɰɟɦɟɧɬɧɨɣ 
ɨɫɧɨɜɟ, ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɫɨɫɬɚɜɵ ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɫɭɯɢɯ ɫɦɟɫɟɣ. Ɋɟɲɟɧɢɟ 
ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ ɫɦɟɫɟɣ ɞɥɹ ɪɟɦɨɧɬɚ ɲɜɨɜ, ɞɨɥɠɧɵ 
ɩɪɢɧɢɦɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɯ ɢɫɩɵɬɚɧɢɣ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɥɚɛɨɪɚɬɨɪɢɹɯ. 

ɉɪɢɝɨɬɨɜɥɟɧɧɵɣ ɪɚɫɬɜɨɪ ɞɥɹ ɢɧɴɟɤɬɢɪɨɜɚɧɢɹ ɞɨɥɠɟɧ ɧɟɩɪɟɪɵɜɧɨ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɜɢɠɟɧɢɢ ɞɨ ɦɨɦɟɧɬɚ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɫɤɜɚɠɢɧɭ ɢɥɢ ɲɨɜ. 
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8.2.2 Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ 
ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 
Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɢ 

ɬɪɟɳɢɧ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɦɚɬɟɪɢɚɥɵ ɧɚ ɩɨɥɢɦɟɪɧɨɣ ɨɫɧɨɜɟ, ɚ ɬɚɤ ɠɟ 
ɦɚɬɟɪɢɚɥɵ ɚɤɪɢɥɚɬɧɨ-ɩɨɥɢɭɪɟɬɚɧɨɜɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɨɥɢɦɟɪɢɡɭɸɳɢɟɫɹ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɥɚɝɢ. Ɍɚɤɢɟ ɫɨɫɬɚɜɵ ɯɨɪɨɲɨ ɡɚɩɨɥɧɹɸɬ ɩɭɫɬɨɬɵ ɜ ɲɜɟ, ɬɚɤ ɢ 
ɜɨɡɦɨɠɧɵɟ ɬɪɟɳɢɧɵ ɜ ɛɟɬɨɧɵ. 

Ⱦɥɹ ɛɵɫɬɪɨɣ ɨɫɬɚɧɨɜɤɢ ɮɢɥɶɬɪɭɸɳɟɣ ɜɨɞɵ, ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ 
ɝɢɞɪɨɢɡɨɥɹɰɢɢ ɜ ɲɜɚɯ ɜ ɤɚɱɟɫɬɜɟ ɢɧɴɟɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ 
ɛɵɫɬɪɨ (ɦɟɞɥɟɧɧɨ) ɪɟɚɝɢɪɭɸɳɢɟ ɜɫɩɟɧɢɜɚɸɳɢɟɫɹ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ 
ɩɨɥɢɭɪɟɬɚɧɨɜɵɯ ɫɦɨɥ. ȼɹɡɤɨɫɬɶ, ɜɪɟɦɹ ɩɨɥɢɦɟɪɢɡɚɰɢɢ, ɪɚɡɛɭɯɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 
ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɜɨɞɨɣ ɦɨɠɟɬ ɩɨɞɛɢɪɚɬɶɫɹ ɢɡ ɭɫɥɨɜɢɣ ɮɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɥɢɭɪɟɬɚɧɨɜɵɦ ɦɚɬɟɪɢɚɥɚɦ: 
 ɩɪɨɱɧɨɫɬɶ ɫɰɟɩɥɟɧɢɹ ɧɟ ɦɟɧɟɟ 2,5 Ɇɩɚ; 
 ɪɚɫɬɹɠɢɦɨɫɬɶ ɛɨɥɶɲɟ 10%; 
 ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ ɩɪɢ ɞɚɜɥɟɧɢɢ ʹ ∙ ͳͲହ ɉɚ; 
 ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɪɟɦɨɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɭɩɥɨɬɧɟɧɢɹ; 
 ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɹɡɤɨɫɬɢ ɢ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ ɫɨɫɬɚɜɨɜ ɧɚɡɧɚɱɚɸɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɪɚɛɨɬ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ȽɈɋɌ. 
Ʉɪɨɦɟ ɷɬɨɝɨ ɤ ɚɤɪɢɥɚɬɧɵɦ ɢ ɚɤɪɢɥɚɬɧɨ-ɩɨɥɢɭɪɟɬɚɧɨɜɵɦ ɦɚɬɟɪɢɚɥɚɦ 

ɞɨɥɠɧɵ ɩɪɟɞɴɹɜɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
 ɤɨɪɪɨɡɢɣɧɚɹ ɚɤɬɢɜɧɨɫɬɶ – ɨɬɫɭɬɫɬɜɢɢ ɤɨɪɪɨɡɢɢ ɫɬɚɥɶɧɨɣ ɚɪɦɚɬɭɪɵ; 
 ɫɬɟɩɟɧɶ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɛɭɯɚɧɢɹ ɢ ɟɟ ɢɡɦɟɧɟɧɢɟ ɩɪɢ ɡɚɦɚɱɢɜɚɧɢɢ ɜ 

ɜɨɞɟ; 
 ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɜɨɞɟ – ɩɪɢ ɡɚɦɚɱɢɜɚɧɢɢ ɢɧɴɟɤɰɢɨɧɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɜ ɜɨɞɟ ɟɝɨ ɨɝɪɚɧɢɱɟɧɧɨɟ ɧɚɛɭɯɚɧɢɟ  ɞɨɥɠɧɨ ɞɨɫɬɢɝɚɬɶ ɪɚɜɧɨɜɟɫɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ; 

 ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɛɟɬɨɧɨɦ – ɩɨɫɥɟ 28 ɫɭɬɨɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ɡɚɦɚɱɢɜɚɧɢɟɦ ɜ ɧɚɫɵɳɟɧɧɨɦ ɪɚɫɬɜɨɪɟ Ca(OH)2 ɦɚɫɫɚ ɭɩɥɨɬɧɟɧɢɹ ɞɨɥɠɧɚ 
ɞɨɫɬɢɱɶ ɩɨɫɬɨɹɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢɥɢ ɩɪɟɜɵɲɚɬɶ ɧɚɱɚɥɶɧɨɟ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 10%. 

Ɍɚɤɢɟ ɦɚɬɟɪɢɚɥɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɪɚɛɨɬ, ɨɧɢ 
ɡɚɤɚɱɢɜɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɭɸ ɫɤɜɚɠɢɧɭ, ɚ ɞɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɪɟɦɨɧɬ ɲɜɚ. 

 
8.3 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ 

ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ 
 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɪɚɫɬɜɨɪɨɜ ɧɚ ɰɟɦɟɧɬɧɨɣ ɨɫɧɨɜɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɦɟɫɬɟ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɧɚɝɧɟɬɚɧɢɹ ɫɨɫɬɚɜɚ. ɉɪɢɝɨɬɨɜɥɟɧɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɪɚɫɬɜɨɪɨɦɟɲɚɥɤɟ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢɥɢ ɫɦɟɫɢɬɟɥɶɧɨɦ 
ɛɚɤɟ, ɨɛɨɪɭɞɨɜɚɧɧɨɦ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɞɥɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ. 
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Ⱦɨɡɢɪɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɰɟɦɟɧɬɧɵɯ ɢ 
ɩɨɥɢɦɟɪɰɟɦɟɧɬɧɵɯ ɪɚɫɬɜɨɪɨɜ, ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ ɬɨɱɧɨɫɬɶ ɞɨ 3% ɞɥɹ 
ɜɨɞɵ ɢ ɰɟɦɟɧɬɚ ɢ ɞɨ 5% ɞɥɹ ɞɨɛɚɜɨɤ ɤ ɰɟɦɟɧɬɭ. 

ɉɟɪɟɦɟɳɟɧɢɟ  ɰɟɦɟɧɬɚ, ɜɨɞɵ ɢ ɞɨɛɚɜɨɤ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɞɨ 
ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɪɨɞɧɨɣ  ɦɚɫɫɵ. 

Ɇɚɬɟɪɢɚɥɵ ɧɚ ɩɨɥɢɦɟɪɧɨɣ, ɚɤɪɢɥɚɬɧɨɣ, ɚɤɪɢɥɚɬɧɨ-ɩɨɥɢɭɪɟɬɚɧɨɜɨɣ 
ɨɫɧɨɜɟ ɩɨɫɬɚɜɥɹɸɬɫɹ ɜ ɝɨɬɨɜɨɦ ɜɢɞɟ ɢ ɧɟ ɬɪɟɛɭɸɬ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɫɦɟɲɢɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɫɬɜɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɢɧɴɟɤɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɟ. 

Ʉɨɦɩɥɟɤɫ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɟɦɨɧɬɚ ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ 
ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɛɭɪɨɜɵɟ ɭɫɬɚɧɨɜɤɢ, ɞɨɡɢɪɨɜɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɫɦɟɫɢɬɟɥɶɧɵɟ 
ɦɟɯɚɧɢɡɦɵ, ɧɚɫɨɫɵ-ɧɚɝɧɟɬɚɬɟɥɢ, ɬɪɭɛɨɩɪɨɜɨɞɵ, ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɢ 
ɪɟɝɭɥɢɪɨɜɨɱɧɭɸ ɚɩɩɚɪɚɬɭɪɭ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɩɨɞɛɢɪɚɬɶɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 
ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɨɞɧɨɪɨɞɧɨɫɬɶ ɪɚɫɬɜɨɪɨɜ ɢ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɤɨɧɬɪɨɥɹ ɡɚ ɨɛɴɟɦɨɦ ɩɨɝɥɨɳɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɋɦɟɫɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟɩɪɟɪɵɜɧɨɟ ɩɨɦɟɲɢɜɚɧɢɟ ɪɚɫɬɜɨɪɨɜ. 

Ɋɚɫɬɜɨɪɨɧɚɫɨɫɵ ɞɥɹ ɧɚɝɧɟɬɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɫɥɟɞɭɸɳɢɦ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

 ɭɫɬɨɣɱɢɜɨ ɢ ɞɥɢɬɟɥɶɧɨ ɪɚɛɨɬɚɬɶ ɧɚ ɩɟɪɟɤɚɱɤɟ ɪɚɫɬɜɨɪɨɜ ɬɪɟɛɭɟɦɨɣ 
ɜɹɡɤɨɫɬɢ; 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɪɟɛɭɟɦɨɟ ɞɚɜɥɟɧɢɟ ɧɚɝɧɟɬɚɧɢɹ ɢ ɧɟɨɛɯɨɞɢɦɭɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

 
8.4 ɐɟɦɟɧɬɧɵɟ ɢɧɴɟɤɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ 
 

Ɇɢɤɪɨɰɟɦɟɧɬɵ, ɢɧɨɝɞɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɫɢɥɢɤɚɬɧɵɦɢ ɞɨɛɚɜɤɚɦɢ ɢ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɚɦɢ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɜɪɟɦɟɧɢ ɫɯɜɚɬɵɜɚɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ 
ɬɟɤɭɱɟɫɬɢ. ȼ ɨɫɧɨɜɧɨɦ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɤɪɟɩɥɟɧɢɹ ɤɚɦɟɧɧɵɯ, ɤɢɪɩɢɱɧɵɯ, 
ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. Ɍɚɤɠɟ ɷɬɢ ɦɚɬɟɪɢɚɥɵ ɜɟɫɶɦɚ ɷɮɮɟɤɬɢɜɧɵ ɩɪɢ 
ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɦɟɥɤɢɯ ɷɥɟɦɟɧɬɨɜ ɫɨ ɫɥɨɠɧɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ 
ɤɨɧɮɢɝɭɪɚɰɢɟɣ, ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɦɟɫɬ, ɛɟɬɨɧɢɪɨɜɚɧɢɸ 
ɚɧɤɟɪɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɵɱɧɵɦɢ ɪɚɫɬɜɨɪɚɦɢ ɢɯ ɨɬɥɢɱɚɟɬ 
ɜɵɫɨɤɚɹ ɞɢɫɩɟɪɫɧɨɫɬɶ, ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɨɬɫɭɬɫɬɜɢɟ ɭɫɚɞɨɱɧɵɯ 
ɞɟɮɟɤɬɨɜ, ɜɵɫɨɤɚɹ ɩɪɨɱɧɨɫɬɶ. 

ɉɨɪɬɥɚɧɞɰɟɦɟɧɬ Ɇɚɪɤɢ Ɇ-400 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ 
ɤɨɦɩɨɡɢɰɢɸ ɤɨɦɩɨɧɟɧɬɨɜ ɦɢɧɟɪɚɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ 
ɚɝɪɟɝɚɬɧɨɦ ɫɨɫɬɨɹɧɢɢ. ȼ ɫɨɫɬɚɜɟ ɫɦɟɫɢ ɩɪɟɨɛɥɚɞɚɸɬ ɨɤɫɢɞɵ ɤɚɥɶɰɢɹ, ɦɚɝɧɢɹ, 
ɨɤɢɫɥɵ ɚɥɸɦɢɧɢɹ, ɠɟɥɟɡɚ, ɤɪɟɦɧɢɹ. Ⱦɨɥɹ ɦɢɧɟɪɚɥɶɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɞɨɫɬɢɝɚɟɬ 98%. 

ɐɟɦɟɧɬ Ɇ400 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 31108-2003 ɞɨɥɠɟɧ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ: 

 ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ (ɫɩɭɫɬɹ 28 ɫɭɬɨɤ) — ɧɟ ɦɟɧɟɟ 30 Ɇɉɚ; 
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 ɇɚɱɚɥɨ (ɜɪɟɦɹ) ɫɯɜɚɬɵɜɚɧɢɹ — ɧɟ ɦɟɧɟɟ 60 ɦɢɧɭɬ, ɩɪɨɱɧɨɫɬɶ (ɞɨ 
98%) ɞɨɫɬɢɝɚɟɬɫɹ ɩɨ ɨɤɨɧɱɚɧɢɢ 28 ɞɧɟɣ; 

 ɉɥɨɬɧɨɫɬɶ ɜ ɪɚɡɪɵɯɥɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ — 1000-1200 ɤɝ ɧɚ 
ɤɭɛɢɱɟɫɤɢɣ ɦɟɬɪ; 

 Ɋɚɜɧɨɦɟɪɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ — ɧɟ ɛɨɥɟɟ 10 ɦɦ; 
 Ɇɨɪɨɡɨɫɬɨɣɤɨɫɬɶ — ɪɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɨɬ -60 ɞɨ +300 

ɝɪɚɞɭɫɨɜ, 70 ɰɢɤɥɨɜ ɩɨɥɧɨɝɨ ɡɚɦɨɪɚɠɢɜɚɧɢɹ/ɨɬɬɚɢɜɚɧɢɹ; 
 ȼɨɞɨɫɬɨɣɤɨɫɬɶ ɰɟɦɟɧɬɚ, ɩɨɥɧɨɫɬɶɸ ɧɚɛɪɚɜɲɟɝɨ ɩɪɨɱɧɨɫɬɶ — 

ɜɵɫɨɤɚɹ; 
Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: 
ɉɨɪɬɥɚɧɞɰɟɦɟɧɬ Ɇ400 ɫ ɛɨɥɶɲɢɦ ɭɫɩɟɯɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɚ. Ȼɥɚɝɨɞɚɪɹ ɜɵɫɨɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ, 
ɦɚɬɟɪɢɚɥ ɩɨɞɯɨɞɢɬ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨɞɡɟɦɧɵɯ ɨɛɴɟɤɬɨɜ. ɂɡɞɟɥɢɹ ɧɚ ɨɫɧɨɜɟ 
ɰɟɦɟɧɬɚ Ɇ400 ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɫɟɦ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɨɬɥɢɱɚɸɬɫɹ 
ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢ ɫɬɚɛɢɥɶɧɨɫɬɶɸ. 

ɋɮɟɪɚ ɩɪɢɦɟɧɟɧɢɹ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɱɟɧɶ ɨɛɲɢɪɧɚɹ: 
ɨɬ ɡɚɦɟɫɚ ɲɬɭɤɚɬɭɪɧɵɯ ɪɚɫɬɜɨɪɨɜ ɧɚ ɨɫɧɨɜɟ ɩɟɫɤɚ ɞɨ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɧɚɝɪɭɠɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɐɟɦɟɧɬ 400-ɣ ɦɚɪɤɢ ɧɟɡɚɦɟɧɢɦ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɫɟɝɨɞɧɹ ɨɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ 
ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɡɚɞɚɱ: 

 ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɤɥɚɞɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ; 
 ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ; 
 ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɨɬɞɟɥɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɬɪɨɬɭɚɪɧɨɣ 

ɩɥɢɬɤɢ, ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ ɢ ɞɪ); 
 ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɫ ɩɨɜɵɲɟɧɧɨɣ ɩɥɨɬɧɨɫɬɶɸ; 
 ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ; 
 ɜɨɡɜɟɞɟɧɢɹ ɦɨɫɬɨɜɵɯ ɩɟɪɟɯɨɞɨɜ ɢ ɞɪɭɝɢɯ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
 ɢɡɝɨɬɨɜɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ — ɛɨɪɞɸɪɨɜ, ɫɛɨɪɧɵɯ 

ɛɥɨɤɨɜ, ɦɨɧɨɥɢɬɧɵɯ ɛɟɬɨɧɧɵɯ ɤɨɪɨɛɨɜ; 
 ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɫɨɨɪɭɠɟɧɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɣ 

ɜɥɚɠɧɨɫɬɢ; 
 ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɬ.ɞ. 
EMACO FAST ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «ȻȺɋɎ ɋɬɪɨɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ». 
ȿɆȺɋɈ® Fast Tixo - ɛɟɡɭɫɚɞɨɱɧɵɣ ɛɵɫɬɪɨɬɜɟɪɞɟɸɳɢɣ ɫɨɫɬɚɜ 

ɬɢɤɫɨɬɪɨɩɧɨɝɨ ɬɢɩɚ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɪɟɦɨɧɬɚ. ɉɪɢɦɟɧɹɟɬɫɹ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ - 10°ɋ ɞɨ +30°ɋ. ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɟɦɨɧɬɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ 
ɩɨɬɨɥɨɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɛɟɡ ɭɫɬɪɨɣɫɬɜɚ ɨɩɚɥɭɛɤɢ, ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɞɜɟɪɠɟɧɧɵɯ ɞɟɣɫɬɜɢɸ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɪɟɦɨɧɬɚ ɚɪɦɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ ɦɨɪɫɤɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɛɚɥɨɤ, ɨɩɨɪ, 
ɦɨɫɬɨɜɵɯ ɩɥɢɬ ɢ ɬ.ɞ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ȿɆȺɋɈ® Fast Tixo ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.1. 
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Ɍɚɛɥɢɰɚ 8.1 - Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ȿɆȺɋɈ® Fast Tixo ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɉɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ (Ɇɉɚ) 

ɋɭɯɚɹ 
ɫɦɟɫɶ 

ȼɨɞɚ 
Ɉɤɪɭɠɚɸɳɚɹ 

ɫɪɟɞɚ 
2 

ɱɚɫɚ 
4 

ɱɚɫɚ 
24 

ɱɚɫɚ 
7 

ɫɭɬɨɤ 
28 

ɫɭɬɨɤ 

+ 20°ɋ + 20°ɋ + 20°ɋ 31 48 62 80 93 
+ 20°ɋ + 20°ɋ -5°ɋ 8 18 55 80 86 
+ 5°ɋ + 5°ɋ + 5°ɋ 3 15 63 73 86 
-5°ɋ + 5°ɋ -5°ɋ 2 6 34 75 82 

 
ȿɆȺɋɈ® Fast Fluid - ɛɟɡɭɫɚɞɨɱɧɵɣ ɛɵɫɬɪɨɬɜɟɪɞɟɸɳɢɣ ɫɨɫɬɚɜ 

ɧɚɥɢɜɧɨɝɨ ɬɢɩɚ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɪɟɦɨɧɬɚ. 
ɉɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ - 10°ɋ ɞɨ +30°ɋ. 
ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ: 
- Ɋɟɦɨɧɬɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɜɨɞɧɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ; 
- ɉɨɞɜɨɞɧɨɝɨ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɜ 

ɩɟɪɟɦɟɧɧɨɦ ɭɪɨɜɧɟ ɜɨɞɵ; 
- - Ɋɟɦɨɧɬɚ ɚɪɦɢɪɨɜɚɧɧɵɯ (ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɟɞɧɚɩɪɹɠɟɧɧɵɯ) ɤɨɧɫɬɪɭɤɰɢɣ; 
Ɋɟɦɨɧɬɚ ɝɭɫɬɨɚɪɦɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɝɞɟ ɧɟɜɨɡɦɨɠɧɨ ɪɭɱɧɨɟ ɢ 

ɦɚɲɢɧɧɨɟ ɧɚɧɟɫɟɧɢɟ; 
- Ɉɦɨɧɨɥɢɱɢɜɚɧɢɹ ɫɬɵɤɨɜ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ȿɆȺɋɈ® Fast Fluid ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 - Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ȿɆȺɋɈ® Fast Fluid ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɉɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ (Ɇɉɚ) 

ɋɭɯɚɹ 
ɫɦɟɫɶ 

ȼɨɞɚ 
Ɉɤɪɭɠɚɸɳɚɹ 

ɫɪɟɞɚ 
2 ɱɚɫɚ 4 ɱɚɫɚ 

24 
ɱɚɫɚ 

7 
ɫɭɬɨɤ 

28 
ɫɭɬɨɤ 

+ 20°ɋ + 20°ɋ + 20°ɋ 42 56 72 93 102 
+ 20°ɋ + 20°ɋ -5°ɋ 9 26 64 82 89 
+ 5°ɋ + 5°ɋ + 5°ɋ 3 28 62 83 97 
-5°ɋ + 5°ɋ -5°ɋ 2 8 48 73 88 

 
ȿɆȺɋɈ® Fast Fibre - ɛɟɡɭɫɚɞɨɱɧɵɣ ɛɵɫɬɪɨɬɜɟɪɞɟɸɳɢɣ ɫɨɫɬɚɜ ɧɚɥɢɜɧɨɝɨ ɬɢɩɚ, 
ɫɨɞɟɪɠɚɳɢɣ ɠɟɫɬɤɭɸ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɮɢɛɪɭ, ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɪɟɦɨɧɬɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ȿɆȺɋɈ® Fast Fibre ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3 

 
ɉɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ - 10°ɋ ɞɨ +30°ɋ. 
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ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ: 
- Ɋɟɦɨɧɬɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɞɜɟɪɠɟɧɧɵɯ ɜɵɫɨɤɢɦ ɭɞɚɪɧɵɦ ɢ 

ɞɢɧɚɦɢɱɟɫɤɢɦ ɧɚɝɪɭɡɤɚɦ, ɬɚɤ ɤɚɤ ɦɚɬɟɪɢɚɥ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 
ɤɨɧɫɬɪɭɤɰɢɣ ɞɚɠɟ ɩɨɫɥɟ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ; 

- Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɪɭɤɬɭɪɧɵɯ, ɫɟɣɫɦɨɫɬɨɣɤɢɯ ɷɥɟɦɟɧɬɨɜ; 
- Ɋɟɦɨɧɬɚ ɜ ɪɚɫɬɹɧɭɬɵɯ ɡɨɧɚɯ ɛɚɥɨɤ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 8.3 - Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ȿɆȺɋɈ® Fast Fibre ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɉɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ (Ɇɉɚ) 

ɋɭɯɚɹ 
ɫɦɟɫɶ 

ȼɨɞɚ 
Ɉɤɪɭɠɚɸɳɚɹ 

ɫɪɟɞɚ 
2 ɱɚɫɚ 4 ɱɚɫɚ 

24 
ɱɚɫɚ 

7 
ɫɭɬɨɤ 

28 
ɫɭɬɨɤ 

+ 20°ɋ + 20°ɋ + 20°ɋ 47 59 75 92 104 

+ 20°ɋ + 20°ɋ -5°ɋ 9 25 62 83 91 

+ 5°ɋ + 5°ɋ + 5°ɋ 2 24 64 84 97 

-5°ɋ + 5°ɋ -5°ɋ 2 4 46 74 92 

 
Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɬɚɛɥɢɰ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɫɩɵɬɚɧɢɣ, ɞɚɧɧɵɟ 

ɦɚɬɟɪɢɚɥɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ -20°ɋ ɭɠɟ ɱɟɪɟɡ 2 ɱɚɫɚ ɧɚɛɢɪɚɸɬ ɩɪɨɱɧɨɫɬɶ, 
ɞɨɫɬɚɬɨɱɧɭɸ ɞɥɹ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɹ ɜ ɨɛɵɱɧɨɦ ɪɟɠɢɦɟ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɞɚɠɟ 
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɞɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɟ ɬɪɟɛɭɸɬ 
ɭɫɬɪɨɣɫɬɜɚ «ɬɟɩɥɹɤɚ» ɢ ɨɛɥɚɞɚɸɬ ɬɚɤɢɦɢ ɫɪɨɤɚɦɢ ɬɜɟɪɞɟɧɢɹ, ɤɨɬɨɪɵɟ 
ɩɨɡɜɨɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɩɟɪɢɨɞ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɭɦɟɧɶɲɢɜ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ ɬɪɭɞɨɡɚɬɪɚɬɵ ɢ ɩɨɭɱɢɜ ɫɭɳɟɫɬɜɟɧɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. 

ɋɭɬɶ ɫɩɨɫɨɛɚ ɰɟɦɟɧɬɚɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɦɚɬɟɪɢɚɥ 
ɩɨɫɬɭɩɚɟɦɵɣ ɜ ɬɪɟɳɢɧɵ ɢ ɲɜɵ ɡɚɩɨɥɧɹɥ ɜɫɟ ɩɭɫɬɨɬɵ ɢ ɬɪɟɳɢɧɵ, ɩɪɟɩɹɬɫɬɜɭɹ 
ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɧɢɯ ɜɨɞɵ. ɉɨɫɥɟ ɬɜɟɪɞɟɧɢɹ ɦɚɬɟɪɢɚɥ ɞɨɥɠɟɧ ɩɪɟɜɪɚɳɚɬɶɫɹ ɜ 
ɩɥɨɬɧɵɣ, ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵ ɢ ɧɟɪɚɫɬɜɨɪɢɦɵɣ ɜ ɜɨɞɟ. 

 
8.5 ȼɫɩɟɧɢɜɚɸɳɢɟɫɹ ɝɢɞɪɨɚɤɬɢɜɧɵɟ ɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɢ ɢ 

ɢɧɴɟɤɰɢɨɧɧɵɟ ɫɦɨɥɵ 
 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɢɯ ɨɬɜɟɪɞɟɧɢɹ, 

ɤɨɬɨɪɵɣ, ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɜɥɚɝɢ ɩɪɨɢɫɯɨɞɢɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɚ ɢ 
ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɹɱɟɢɫɬɨɣ ɫɬɪɭɤɬɭɪɵ ɩɨɥɢɦɟɪɚ ɫ ɡɚɦɤɧɭɬɵɦɢ ɩɨɪɚɦɢ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɭɟɬɫɹ ɩɨɥɢɦɟɪ, ɨɛɴɟɦ ɬɜɟɪɞɨɣ ɮɚɡɵ ɤɨɬɨɪɨɝɨ, ɜ 3-10 ɪɚɡ 
ɛɨɥɶɲɟ ɨɛɴɟɦɚ ɠɢɞɤɨɣ ɮɚɡɵ ɢɫɯɨɞɧɵɯ ɪɟɚɝɟɧɬɨɜ. Ɍ.ɟ. ɩɪɨɢɫɯɨɞɢɬ ɡɚɩɨɥɧɟɧɢɟ 
ɢ ɭɩɥɨɬɧɟɧɢɟ ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɫɬɪɭɤɬɭɪɟ ɦɚɬɟɪɢɚɥɚ. Ɉɛɳɢɦ 
ɪɟɡɭɥɶɬɚɬɨɦ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɱɧɨɫɬɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɭɦɟɧɶɲɟɧɢɟ ɜɥɚɝɨɩɪɨɧɢɰɚɟɦɨɫɬɢ. ɗɬɢ ɪɟɡɭɥɶɬɚɬɵ 
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ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɰɟɥɟɜɨɟ ɩɪɢɦɟɧɟɧɢɟ ɬɚɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɩɪɨɱɧɨɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɚɹ ɡɚɳɢɬɚ. 

ɉɪɢɦɟɪɨɦ  ɬɚɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɹɜɥɹɟɬɫɹ  MANOPUR. 
ɆȺɇɈɉɍɊ ɋ – ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɵɣ ɩɪɨɞɭɤɬ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɭɪɟɬɚɧɨɜɨɣ 

ɫɦɨɥɵ ɫ ɧɢɡɤɨɣ ɜɹɡɤɨɫɬɶɸ ɛɟɡ ɫɨɞɟɪɠɚɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɫ ɛɵɫɬɪɵɦ ɜɪɟɦɟɧɟɦ 
ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɜɨɞɨɣ. ɉɨɫɥɟ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɩɟɧɚ 
ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɷɥɚɫɬɢɱɧɨɫɬɶ, ɜɵɫɨɤɭɸ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ ɢ ɫɩɨɫɨɛɧɨɫɬɶ 
ɜɵɞɟɪɠɢɜɚɬɶ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ. Ȼɟɡɭɫɚɞɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, 
ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɚɹ ɫɢɫɬɟɦɚ, ɨɱɟɧɶ ɷɥɚɫɬɢɱɟɧ, ɛɵɫɬɪɨɟ ɜɪɟɦɹ ɪɟɚɤɰɢɢ: ɱɟɪɟɡ 2-5 
ɦɢɧɭɬ. Ɋɟɤɨɦɟɧɞɨɜɚɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢɡ ɧɚɬɭɪɚɥɶɧɨɝɨ ɤɚɦɧɹ ɢ 
ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ. 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ: 
- ɗɥɚɫɬɢɱɧɨɣ ɝɟɪɦɟɬɢɡɚɰɢɢ ɢ ɡɚɩɨɥɧɟɧɢɹ ɜɥɚɠɧɵɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ ɜ 

ɛɟɬɨɧɧɵɯ, ɤɚɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ, ɢ ɫɨɨɪɭɠɟɧɢɹɯ ɢɡ ɤɢɪɩɢɱɚ; 
- Ƚɟɪɦɟɬɢɡɚɰɢɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ; 
- ɍɫɬɪɨɣɫɬɜɚ ɝɢɞɪɨɢɡɨɥɹɰɢɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɩɨɞɜɟɪɠɟɧɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɦ ɧɚɝɪɭɡɤɚɦ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 ȼɹɡɤɨɫɬɶ 2000 ɦɉɚ·ɫ; 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɤɪɚɬɧɨɫɬɶ ɜɫɩɟɧɢɜɚɧɢɹ 1:2-1:17; 
 ȼɪɟɦɹ ɧɚɱɚɥɚ ɪɟɚɤɰɢɢ (ɫ ɜɨɞɨɣ) 15 ɫɟɤ; 
 ȼɪɟɦɹ ɨɤɨɧɱɚɧɢɹ ɪɟɚɤɰɢɢ 2-5 ɦɢɧ; 
 ɍɞɥɢɧɟɧɢɟ ɩɪɢ ɪɚɡɪɵɜɟ ɞɨ 1500%. 
ɂɧɴɟɤɰɢɨɧɧɵɟ ɫɦɨɥɵ ɨɛɵɱɧɨ ɹɜɥɹɸɬɫɹ ɞɜɭɯ ɢ ɛɨɥɟɟ ɤɨɦɩɨɧɟɧɬɧɵɦɢ 

ɫɨɫɬɚɜɚɦɢ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɤɪɟɩɥɟɧɢɹ ɢ ɢɡɨɥɹɰɢɢ ɩɨɪɢɫɬɵɯ ɫɬɪɭɤɬɭɪ 
ɛɟɬɨɧɚ (ɤɚɦɧɹ), ɭɫɬɪɨɣɫɬɜɚ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɯ ɨɬɫɟɱɟɤ ɢ ɫɤɥɟɢɜɚɧɢɢ ɬɪɟɳɢɧ. 
ɑɚɫɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɝɢɞɪɨɚɤɬɢɜɧɵɦɢ ɜɫɩɟɧɢɜɚɸɳɢɦɢɫɹ 
ɤɨɦɩɨɡɢɰɢɹɦɢ. 

ɉɪɢɦɟɪɨɦ ɬɚɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɹɜɥɹɸɬɫɹ: 
MC-Injekt GL-95 TX – ɦɹɝɤɨ-ɷɥɚɫɬɢɱɧɚɹ ɝɢɞɪɨɢɡɨɥɢɪɭɸɳɚɹ ɫɦɨɥɚ. 
ɋɜɨɣɫɬɜɚ ɩɪɨɞɭɤɬɚ: 
 ɇɢɡɤɨɜɹɡɤɚɹ, ɭɫɢɥɟɧɧɚɹ ɩɨɥɢɦɟɪɚɦɢ ɝɢɞɪɨɫɬɪɭɤɬɭɪɧɚɹ ɫɦɨɥɚ ɧɚ 

ɨɫɧɨɜɟ ɚɤɪɢɥɚɬɚ ɫ ɤɨɪɨɬɤɢɦ ɢ ɪɟɝɭɥɢɪɭɟɦɵɦ ɜɪɟɦɟɧɟɦ ɪɟɚɤɰɢɢ; 
 Ɇɹɝɤɨ-ɷɥɚɫɬɢɱɧɚɹ ɢ ɪɚɡɛɭɯɚɸɳɚɹ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɜɨɞɨɣ; 
 ȼɨɞɨɧɟɩɪɨɧɢɰɚɟɦɚɹ; 
 ɋɬɨɣɤɚɹ ɤ ɰɢɤɥɚɦ ɡɚɦɨɪɚɠɢɜɚɧɢɹ/ɨɬɬɚɢɜɚɧɢɹ; 
 ɏɨɪɨɲɚɹ ɚɞɝɟɡɢɹ ɧɚ ɫɭɯɢɯ ɢ ɜɥɚɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ; 
 ɏɨɪɨɲɚɹ ɚɞɝɟɡɢɹ ɤ ɩɨɥɢɦɟɪɧɵɦ ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɦ ɥɟɧɬɚɦ; 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ MC-Injekt GL-95 TX ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 
8.4. 
 
 
 



94 
 

Ɍɚɛɥɢɰɚ 8.4 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ MC-Injekt GL-95 TX 

ɉɚɪɚɦɟɬɪɵ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɉɥɨɬɧɨɫɬɶ ɤɝ/ɞɦ3 1,1 
ȼɹɡɤɨɫɬɶ ɦɉɚ·ɫ ɨɤɨɥɨ 30 

ɍɞɥɢɧɟɧɢɟ % ɨɤɨɥɨ 150 
Ɋɚɡɛɭɯɚɧɢɟ % ɨɤɨɥɨ 20-30 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɫ ɦɚɬɟɪɢɚɥɨɦ ɫɟɤ ɨɤɨɥɨ 14-125 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢɦɟɧɟɧɢɹ  °ɋ ɨɬ +1 ɞɨ +40 

 
Ɉɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ: 
 Ƚɟɪɦɟɬɢɡɚɰɢɹ ɲɜɨɜ, ɬɪɟɳɢɧ ɢ ɩɭɫɬɨɬ ɜ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɟ ɢ ɛɟɬɨɧɟ, 

ɢɦɟɸɳɢɣ ɞɥɢɬɟɥɶɧɵɣ ɤɨɧɬɚɤɬ ɫ ɜɨɞɨɣ; 
 Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɧɚɪɭɠɧɚɹ ɝɢɞɪɨɢɡɨɥɹɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɡɚɝɥɭɛɥɟɧɧɵɯ ɜ ɝɪɭɧɬ, ɩɨ ɫɪɟɞɫɬɜɨɦ ɧɚɝɧɟɬɚɹ ɝɟɥɹ ɩɨ ɝɪɚɧɢɰɟ 
ɝɪɭɧɬ/ɫɬɪɨɢɬɟɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ. 

 
8.6 ȼɵɜɨɞ 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ 

ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ. Ɉɧɢ ɢɦɟɸɬ ɪɚɡɥɢɱɧɵɟ ɫɨɫɬɚɜɵ ɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɞɨɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɣ. Ɍɚɤ ɠɟ 
ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɢ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ ɫ 
ɩɨɦɨɳɶɸ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɞɨɛɚɜɨɤ. ɑɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɪɟɦɨɧɬɧɵɟ 
ɪɚɛɨɬɵ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɝɨɞɚ, ɜ ɤɪɨɬɱɚɣɲɢɟ ɫɪɨɤɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ Ƚɢɥɸɣɫɤɢɣ ɝɢɞɪɨɭɡɟɥ.  
ȼ ɫɨɫɬɚɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɢɥɸɣɫɤɨɝɨ Ƚɍ ɜɯɨɞɹɬ: 
- ɋɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ. Ⱦɥɢɧɚ ɩɨ ɝɪɟɛɧɸ - 105 ɦ; 
- ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ. Ⱦɥɢɧɚ ɩɨ ɝɪɟɛɧɸ - 32,0 ɦ; 
Ȼɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ 152 Ɇȼɬ. 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɫɨɫɬɚɜɥɹɟɬ 184ɦɥɧ ɤȼɬ·ɱ. 
Ɉɬɦɟɬɤɚ ɇɉɍ - 370 ɦ. Ɉɬɦɟɬɤɚ ɍɆɈ -360 ɦ. Ɇɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ – 9,4 

ɦ. Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ – 12,3 ɦ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ – 23,6 ɦ. 
Ȼɵɥɚ ɜɵɛɪɚɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɝɢɞɪɨɬɭɪɛɢɧɚ: 

ɉɅ25-670-ȽɄ. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɵ: 
D1=6,7 ɦ; 
n=83,3; 
Hs=-4,2 ɦ; 
Zɪɤ=345,10. 
Ɍɢɩ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: ɋȽɄ-430/100-70 
ɉɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ Ɇɇɍ ɢ ɗȽɊ, ɪɚɫɫɱɢɬɚɧɵ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
Ȼɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ Ƚɢɥɸɣɫɤɨɝɨ Ƚɍ. ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ 29,8 - ɦ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ - 32ɦ, ɲɢɪɢɧɚ ɩɨ ɨɫɧɨɜɚɧɢɸ - 20 ɦ. 
ȼɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 3 ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɹ, ɬɚɤɠɟ 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɍɆɈ ɜ ɫɥɭɱɚɟ. 

Ⱦɥɹ ɭɫɩɨɤɨɟɧɢɹ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɪɟɠɢɦɚ ɛɵɥɢ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɜɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ ɢ ɪɢɫɛɟɪɦɚ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. 

Ȼɵɥɢ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ. 

Ɍɚɤ ɠɟ ɛɵɥ ɩɪɨɢɡɜɟɞɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɥɭɱɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

- ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ - 0,12 ɪɭɛ/ɤȼɬ·ɱ; 
- ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 23729,48 ɪɭɛ/ɤȼɬ; 
- ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – ɦɟɧɟɟ 7 ɥɟɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɢɥɸɣɫɤɨɝɨ Ƚɍ ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, 

ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
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Ɇɨɫɤɜɚ: ɗɧɟɪɝɢɹ 1972 347ɫ.  
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ 50 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ, ɪɟɤɚ Ƚɢɥɸɣ. 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 

1949 3,1 2,7 1,3 3,8 417 1233 292 125 342 121 3,8 2,6 

1950 1,5 1,3 0,9 3,3 217 692 442 142 163 96 11,3 10,9 

1951 6,9 4 0,4 0,9 1133 358 267 25 92 49 3,7 2,4 

1952 2 1,8 1,3 2,9 567 279 400 100 25 23 12,1 8,9 

1953 0,8 0,5 0,4 0,9 554 392 208 138 117 48 32,5 9,8 

1954 1,3 0,3 0,2 0,3 400 675 100 113 100 58 4,5 4,3 

1955 8 2,8 0,2 0,3 596 425 483 275 146 52 2,6 2,2 

1956 2,8 0,6 0,3 0,8 700 800 121 38 33 28 11,7 4,3 

1957 1,6 1,3 0,8 2,5 383 458 367 242 121 113 17,9 2,3 

1958 2,6 0,7 0,4 0,8 588 783 250 83 75 51 10,8 8 

1959 3,3 3,1 0,5 0,8 642 733 129 108 9 8 2,2 1,9 

1960 1 0,7 0,3 0,3 200 767 200 113 125 90 30,8 12,2 

1961 3 2,2 0,8 3,1 575 1375 233 133 171 146 21,3 18,2 

1962 1,8 1,3 0,9 2,1 442 492 700 50 375 72 10,8 6,1 

1963 2,9 1,5 1,2 7 592 1508 104 67 100 12 2 1,5 
1964 1,4 1,1 1 1,8 367 658 342 217 13 7 4,6 2 

1965 5,2 4,2 1 1,9 1092 817 521 96 308 14 12,5 7 

1966 2,8 2,3 1,4 5 558 750 150 138 125 11 2,3 1,5 

1967 2 0,8 0,5 0,7 183 700 192 129 129 63 10 2,8 

1968 3,8 2,7 0,7 1 1033 408 225 142 33 23 6,3 2,4 

1969 8,8 3,5 1,9 13,3 350 1417 92 63 154 56 26,7 12,9 

1970 1,4 1,2 0,2 0,6 600 533 317 117 113 24 7,6 5,2 

1971 2,1 2 1,5 1,8 983 625 75 58 46 38 4,6 3 

1972 3,3 3,2 2 8,3 167 708 642 521 275 100 34,2 15,5 

1973 1,7 1,2 0,9 4 458 642 213 121 133 61 11,1 4,2 

1974 3,4 1,6 1,2 1,6 933 675 217 125 21 18 12,9 1,4 

1975 1,1 0,9 0,7 1 333 717 183 367 446 92 7,3 4,8 

1976 3,2 2,6 2 10,8 883 542 88 79 76 67 8,8 5,7 

1977 4,6 1,8 1,6 20,8 508 858 125 75 42 10 8,2 3,2 

1978 10,6 3,9 0,3 0,5 633 925 79 67 118 27 23,3 16,8 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 

1979 1,4 0,6 0,1 0,1 483 625 258 150 242 137 4 3,6 

1980 6,7 4,5 0,9 1,4 775 1142 275 129 79 21 14,2 9,7 

1981 5,9 1,7 0,5 1 604 758 75 113 102 75 5,7 0,9 

1982 2,2 1,7 0,2 0,4 825 279 221 125 79 64 19,4 14 

1983 1,1 1 0,8 1,3 300 742 533 192 138 65 20,8 4,1 

1984 2,5 2,5 2,2 16,7 708 742 50 50 137 105 11,8 4,6 

1985 0,9 0,5 0,3 0,6 317 917 167 83 158 42 8,3 3,2 

1986 9,8 4,3 0,5 1,1 617 625 483 138 108 97 11,5 3,9 

1987 1,8 1,1 1 11,7 1183 325 63 42 50 38 2,8 1,1 

1988 1 0,7 0,6 1,3 613 1167 67 63 37 28 15,8 15,2 

1989 4,3 3,8 2 73,3 283 567 700 442 217 133 8,8 6 

1990 1,7 0,8 0,6 1,9 600 983 54 17 150 130 6,3 1,6 

1991 1,3 1,2 1,1 7,9 625 717 171 175 58 9 6 4,3 

1992 1,5 1 0,8 1,2 250 1017 158 100 93 83 10,2 5,2 

1993 2 1,8 1,7 55,8 975 442 408 92 125 110 8,2 4,5 

1994 3,6 1,9 1,8 4,5 533 1258 142 33 108 34 18,3 16,5 

1995 5,7 0,9 0,7 1,1 267 1058 175 41 117 153 3,1 1,8 

1996 9,5 3,6 1,8 30 658 300 583 158 117 31 3,2 2,1 

1997 1,3 1,3 1 1,2 233 1325 58 54 17 14 7,1 3,8 

1998 5,4 1,6 1,1 40,8 646 725 308 46 196 92 6,6 4,4 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ 
ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

ȼɪɟɦɹ 
Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ 
(Ɇȼɬ) 

Ɇɨɳɧɨɫɬɶ 
ɪɞɭ (Ɇȼɬ) 

P(ɪɚɧɠ) 
(Ɇȼɬ) 

∆P, 
(Ɇȼɬ) 

∆ɗ 
(ɦɥɧ. 

ɤȼɬ*ɱ) 

P, 
(Ɇȼɬ) 

ɗ, 
(ɦɥɧ. 

ɤȼɬ*ɱ) 
0 2613 1136 1399 48 0,048 48 0,048 
1 2438 1060 1350 1 0,002 49 0,05 
2 2365 1028 1350 10 0,03 59 0,08 
3 2345 1020 1340 4 0,017 63 0,097 
4 2334 1015 1335 0 0,002 64 0,1 
5 2411 1048 1335 2 0,01 66 0,11 
6 2544 1106 1333 3 0,018 68 0,128 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.2 

ȼɪɟɦɹ 
Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ 
(Ɇȼɬ) 

Ɇɨɳɧɨɫɬɶ 
ɪɞɭ (Ɇȼɬ) 

P(ɪɚɧɠ) 
(Ɇȼɬ) 

∆P, 
(Ɇȼɬ) 

∆ɗ 
(ɦɥɧ. 

ɤȼɬ*ɱ) 

P, 
(Ɇȼɬ) 

ɗ, 
(ɦɥɧ. 

ɤȼɬ*ɱ) 
7 2773 1206 1330 5 0,038 73 0,167 
8 2963 1288 1326 7 0,059 80 0,225 
9 2963 1288 1326 7 0,059 80 0,225 
10 3071 1335 1319 5 0,052 85 0,277 
11 3081 1340 1314 4 0,048 89 0,325 
12 3066 1333 1310 6 0,073 95 0,398 
13 3034 1319 1303 0 0 95 0,398 
14 3049 1326 1303 15 0,213 110 0,611 
15 3012 1310 1288 42 0,633 153 1,244 
16 2998 1303 1246 40 0,647 193 1,891 
17 2998 1303 1206 70 1,183 263 3,073 
18 3022 1314 1136 30 0,54 293 3,613 
19 3060 1330 1106 46 0,876 339 4,489 
20 3070 1335 1060 12 0,235 350 4,724 
21 3104 1350 1048 20 0,42 370 5,144 
22 3217 1399 1028 9 0,191 379 5,335 
23 3106 1350 1020 5 0,11 384 5,445 
24 2866 1246 1015 1015 24,355 1399 29,8 

 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ 
ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

ȼɪɟɦɹ  
Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ 
(Ɇȼɬ) 

Ɇɨɳɧɨɫɬɶ 
ɪɞɭ (Ɇȼɬ) 

P(ɪɚɧɠ) 
(Ɇȼɬ) 

∆P, 
(Ɇȼɬ) 

∆ɗ 
(ɦɥɧ. 

ɤȼɬ*ɱ) 

P, 
(Ɇȼɬ) 

ɗ, 
(ɦɥɧ. 

ɤȼɬ*ɱ) 
1 18832 5510 6166 26 0,03 26 0,03 

2 18259 5342 6140 2 0 28 0,03 

3 17889 5234 6138 5 0,01 33 0,04 

4 17768 5199 6133 0 0 33 0,04 

5 17839 5219 6133 1 0,01 34 0,05 

6 18165 5315 6132 3 0,02 37 0,07 

7 18613 5446 6129 4 0,03 42 0,1 

8 19414 5680 6124 4 0,04 46 0,14 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.3 

ȼɪɟɦɹ  
Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ 
(Ɇȼɬ) 

Ɇɨɳɧɨɫɬɶ 
ɪɞɭ (Ɇȼɬ) 

P(ɪɚɧɠ) 
(Ɇȼɬ) 

∆P, 
(Ɇȼɬ) 

∆ɗ 
(ɦɥɧ. 

ɤȼɬ*ɱ) 

P, 
(Ɇȼɬ) 

ɗ, 
(ɦɥɧ. 

ɤȼɬ*ɱ) 
9 20246 5924 6120 17 0,15 63 0,29 

10 20816 6090 6103 1 0,01 64 0,3 

11 21075 6166 6102 11 0,13 76 0,43 

12 20958 6132 6090 1 0,02 77 0,44 

13 20917 6120 6089 72 0,94 149 1,38 

14 20932 6124 6017 93 1,31 243 2,69 

15 20947 6129 5924 103 1,54 346 4,23 

16 20986 6140 5821 140 2,25 486 6,48 

17 20962 6133 5680 170 2,89 656 9,37 

18 20860 6103 5510 64 1,15 720 10,53 

19 20811 6089 5446 104 1,97 824 12,49 

20 20855 6102 5342 28 0,55 851 13,04 

21 20962 6133 5315 81 1,7 932 14,74 

22 20978 6138 5234 15 0,32 947 15,06 

23 20565 6017 5219 21 0,48 968 15,54 

24 19894 5821 5199 5199 124,77 6166 140,3 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ, ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ, ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɞɥɹ 
ɩɨɥɨɜɨɞɶɹ ɢ ɦɟɠɟɧɢ 

m Ɋ % Ƚɨɞ ɫɪ 
Qɫɪ. 
ɝɨɞ 

Ƚɨɞ 
ɩɨɥ 

Qɩ 
Ƚɨɞ 
ɦɟɠ 

Qɦ 

1 1,4 1965 240 1965 810 1972 107 

2 3,4 1961 223 1963 735 1975 102 
3 5,4 1949 212 1980 731 1989 99 
4 7,3 1972 207 1961 728 1949 67 
5 9,3 1980 205 1949 647 1979 60 
6 11,3 1989 203 1994 644 1962 58 
7 13,3 1963 200 1969 620 1957 56 
8 15,3 1993 185 1988 616 1961 55 
9 17,3 1969 183 1974 608 1955 54 
10 19,2 1995 183 1993 608 1965 50 
11 21,2 1994 180 1951 586 1950 48 
12 23,2 1962 179 1986 575 1983 47 
13 25,2 1975 179 1971 561 1993 45 
14 27,2 1986 175 1998 560 1998 44 
15 29,2 1998 173 1968 555 1986 42 
16 31,2 1974 168 1978 546 1960 41 
17 33,1 1983 167 1990 546 1996 40 
18 35,1 1988 167 1962 545 1953 39 
19 37,1 1955 166 1956 540 1969 38 
20 39,1 1951 162 1958 540 1973 38 
21 41,1 1990 162 1997 539 1967 38 
22 43,1 1978 159 1983 525 1984 37 
23 45 1979 159 1987 524 1995 36 
24 47 1996 158 1989 517 1990 34 
25 49 1968 157 1996 514 1982 34 
26 51 1958 154 1972 506 1981 34 
27 53 1971 153 1976 504 1985 33 
28 55 1984 153 1991 504 1992 33 
29 56,9 1950 148 1955 501 1966 32 
30 58,9 1991 148 1959 501 1954 31 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 

m Ɋ % Ƚɨɞ ɫɪ 
Qɫɪ. 
ɝɨɞ 

Ƚɨɞ 
ɩɨɥ 

Qɩ 
Ƚɨɞ 
ɦɟɠ 

Qɦ 

31 60,9 1976 147 1984 500 1970 30 
32 62,9 1966 146 1995 500 1978 30 
33 64,9 1956 145 1977 497 1980 30 
34 66,9 1981 145 1966 486 1991 29 
35 68,8 1970 143 1970 483 1976 28 
36 70,8 1987 143 1981 479 1964 28 
37 72,8 1992 143 1992 475 1958 26 
38 74,8 1997 143 1985 467 1994 25 
39 76,8 1957 142 1964 456 1968 24 
40 78,8 1985 141 1979 455 1963 22 
41 80,8 1973 138 1950 450 1974 21 
42 82,7 1977 138 1982 442 1951 20 
43 84,7 1959 137 1973 438 1952 20 
44 86,7 1982 136 1952 415 1977 19 
45 88,7 1964 135 1975 411 1988 18 
46 90,7 1960 128 1957 403 1971 17 
47 92,7 1953 125 1954 392 1987 17 
48 94,6 1954 121 1960 389 1959 15 
49 96,6 1952 119 1953 385 1956 13 
50 98,6 1967 118 1967 358 1997 11 

 
  



 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɚɫɱɟɬɵ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 

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

Q,ɛɵɬ(90%) 0,4 0,3 0,1 0,1 215 710 210 48 53 38 13 6 - 

Q, ɢɫɩɚɪ 0 0 0 0 1 1 2 1 1 0 0 0 - 
Q, ɥɶɞɚ 0,3 0,2 0 -0,1 -1 0 0 0 0 0,3 0,3 0,3 - 

Q, ɮɢɥɶɬɪ 0 0 0 0 0 0 0 0 0 0 0 0 - 
Q, ɲɥɸɡ 0 0 0 0 0 0 0 0 0 0 0 0 - 

ɋɭɦɦ  0,3 0,2 0 -0,1 0 1 2 1 1 0,3 0,3 0,3 - 
Qɩɨɥɟɡ 0,1 0,1 0,1 0,2 215 709 208 47 52 37,7 12,7 5,7 1287,6 

 - Ɉɝɪɚɧɢɱɟɧɢɹ ɩɨ ȼɏɄ 
Qɜɯɤ 50 50 50 50 100 100 100 100 100 100 50 50 900 

 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 
ZȼȻ 370 370 370 370 370 370 370 370 370 370 370 370 - 
Zɇɛ 348 348 348 348 348,2 348,5 348 348 348 348 348 348 - 

ɇ 21,8 21,8 21,8 21,8 21,6 21,3 21,6 21,7 21,7 21,7 21,8 21,8 - 
N ɛɵɬ 0 0 0 0 39 127 38 9 10 7 2 1 233 

 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ȼɏɄ - 
z ȼȻ 370 370 370 370 370 370 370 370 370 370 370 370 - 
zɇȻ 348 348 348 348 348,1 348,1 348 348,1 348,1 348,1 348 348 - 
H 22 22 22 22 21,9 21,9 21,9 21,9 21,9 21,9 22 22 - 

N ȼɏɄ 9 9 9 9 19 19 19 19 19 19 9 9 167 
Nɛɵɬ-Nɜɯɤ -9 -9 -9 -9 21 109 19 -10 -9 -12 -7 -8 66 

 



 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ  

Ɍɚɛɥɢɰɚ Ȼ.3 - ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ 90% ɝɨɞ 

Ɇɟɫɹɰ 
Qɛɵɬ 
ɩɨɥɟɡ 

Q 
ɮɢɥɶɬɪ 

Q ɜ-
ɳɚ 

Q 
ɝɷɫ 

Qɯɨɥ. 
ɫɛɪ 

Qɜɯɤ Q ɧɛ 
V ɜɨɞɨɯɪɚɧɢɥɢɳɚ Zɜɛ 

Zɧɛ H 
N 

ɝɷɫ 
N ɝɚɪ V 

ɧɚɱɚɥ 
∆ V 

V 
ɤɨɧɟɱ 

Zɧɚɱ 
Z 

ɤɨɧɟɱ 
Z 

ɫɪɟɞ 

8 47 0 53 100 0 100 100 4,1 0,1 4 370,0 369,3 369,6 348,1 21,3 18 
ɩɨ 

ȼɏɄ 

9 52 0 48 100 0 100 100 4 0,1 3,8 369,3 368,6 369 348,1 20,6 17 
ɩɨ 

ȼɏɄ 

10 37,7 0 62 100 0 100 100 3,8 0,2 3,7 368,6 367,8 368,2 348,1 19,9 17 
ɩɨ 

ȼɏɄ 

11 12,7 0 37 50 0 50 50 3,7 0,1 3,6 367,8 367,4 367,6 348 19,3 8 
ɩɨ 

ȼɏɄ 

12 5,7 0 217 223 0 50 223 3,6 0,6 3 367,4 364,8 366,1 348,1 17,7 33 33 

1 0,1 0 264 264 0 50 264 3 0,7 2,3 364,8 361,9 363,4 348,2 15 33 33 

2 0,1 0 50 50 0 50 50 2,3 0,1 2,2 361,9 361,3 361,6 348 13,3 6 
ɩɨ 

ȼɏɄ 

3 0,1 0 50 50 0 50 50 2,2 0,1 2,1 361,3 360,7 361 348 12,7 5 
ɩɨ 

ȼɏɄ 

4 0,2 0 50 50 0 50 50 2,1 0,1 1,9 360,7 360 360,4 348 12,1 5 
ɩɨ 

ȼɏɄ 

5 215 0 -115 100 0 100 100 1,9 -0,3 2,2 360 361,5 360,8 348,1 12,5 10 
ɩɨ 

ȼɏɄ 

6 709 0 -609 100 0 100 100 2,2 -1,6 3,8 361,5 368,5 365 348,1 16,7 14 
ɩɨ 

ȼɏɄ 

7 208 0 -108 100 0 100 100 3,8 -0,3 4,1 368,5 370,0 369,3 348,1 21 18 
ɩɨ 

ȼɏɄ 
 
 



 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.4 – ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ 50% ɝɨɞ (ɩɟɪɜɵɣ ɫɩɨɫɨɛ) 

Ɇɟɫɹɰ 
Qɛɵɬ 
ɩɨɥɟɡ 

Q 
ɮɢɥɶɬɪ 

Q ɜ-
ɳɚ 

Q 
ɝɷɫ 

Qɯɨɥ. 
ɫɛɪ 

Qɜɯɤ Q ɧɛ 
V ɜɨɞɨɯɪɚɧɢɥɢɳɚ Zɜɛ 

Zɧɛ H 
N 

ɝɷɫ 
N 

ɝɚɪ 
ɗ 

ɦɟɫ V 
ɧɚɱɚɥ 

∆ V 
V 

ɤɨɧɟɱ 
Zɧɚɱ 

Z 
ɤɨɧɟɱ 

Zɫɪɟɞ 

8 109 0 53 162 0 100 162 4,1 0,1 4 370 369,3 369,6 348,1 21,3 29 
ɩɨ 

ȼɏɄ 
21 

9 98,7 0 48 147 0 100 146,7 4 0,1 3,8 369,3 368,6 369 348,1 20,6 25 
ɩɨ 

ȼɏɄ 
19 

10 67,1 0 62 129 0 100 129 3,8 0,2 3,7 368,6 367,8 368,2 348,1 19,9 22 
ɩɨ 

ȼɏɄ 
16 

11 14 0 37 51 0 50 51 3,7 0,1 3,6 367,8 367,4 367,6 348 19,3 8 
ɩɨ 

ȼɏɄ 
6 

12 11 0 217 228 0 50 228 3,6 0,6 3 367,4 364,8 366,1 348,1 17,7 34 33 25 

1 3,4 0 264 267 0 50 267 3 0,7 2,3 364,8 361,9 363,4 348,2 15 34 33 25 

2 0,9 0 50 51 0 50 51 2,3 0,1 2,2 361,9 361,3 361,6 348 13,3 6 
ɩɨ 

ȼɏɄ 
4 

3 0,5 0 50 51 0 50 51 2,2 0,1 2,1 361,3 360,7 361 348 12,7 5 
ɩɨ 

ȼɏɄ 
4 

4 1,1 0 50 51 0 50 51 2,1 0,1 1,9 360,7 360 360,4 348 12,1 5 
ɩɨ 

ȼɏɄ 
4 

5 550 0 -115 435 0 100 435 1,9 -0,3 2,2 360 361,5 360,8 348,3 12,2 45 
ɩɨ 

ȼɏɄ 
33 

6 733 0 -609 124 0 100 124 2,2 -1,6 3,8 361,5 368,5 365 348,1 16,7 17 
ɩɨ 

ȼɏɄ 
13 

7 234 0 -108 126 0 100 126 3,8 -0,3 4,1 368,5 370 369,3 348,1 21 22 
ɩɨ 

ȼɏɄ 
16 

 
  



 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ  
 
Ɍɚɛɥɢɰɚ Ȼ.5 – ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ 50% ɝɨɞ (ɜɬɨɪɨɣ ɫɩɨɫɨɛ) 

Ɇɟɫɹɰ 
Qɛɵɬ 
ɩɨɥɟɡ 

Q 
ɮɢɥɶɬɪ 

Q ɜ-
ɳɚ 

Q 
ɝɷɫ 

Qɯɨɥ. 
ɫɛɪ 

Qɜɯɤ Q ɧɛ 
V ɜɨɞɨɯɪɚɧɢɥɢɳɚ Zɜɛ 

Zɧɛ H 
N 

ɝɷɫ 
N 

ɝɚɪ 
ɗ 

ɦɟɫ V 
ɧɚɱɚɥ 

∆ V 
V 
ɤɨɧɟɱ 

Zɧɚɱ Zɤɨɧɟɱ Zɫɪɟɞ 

8 109 0 53 162 0 100 162 4,1 0,1 4 370 369,3 369,6 348,1 21,3 29 
ɩɨ 

ȼɏɄ 
21 

9 98,7 0 48 147 0 100 146,7 4 0,1 3,8 369,3 368,6 369 348,1 20,6 25 
ɩɨ 

ȼɏɄ 
19 

10 67,1 0 62 129 0 100 129 3,8 0,2 3,7 368,6 367,8 368,2 348,1 19,9 22 
ɩɨ 

ȼɏɄ 
16 

11 14 0 37 51 0 50 51 3,7 0,1 3,6 367,8 367,4 367,6 348 19,3 8 
ɩɨ 

ȼɏɄ 
6 

12 11 0 210 221 0 50 221 3,6 0,5 3 367,4 364,9 366,1 348,1 17,8 33 33 24 

1 3,4 0 261 264 0 50 264 3 0,7 2,4 364,9 362 363,4 348,2 15 33 33 24 

2 0,9 0 50 51 0 50 51 2,4 0,1 2,2 362 361,4 361,7 348 13,4 6 
ɩɨ 

ȼɏɄ 
4 

3 0,5 0 50 51 0 50 51 2,2 0,1 2,1 361,4 360,8 361,1 348 12,9 5 
ɩɨ 

ȼɏɄ 
4 

4 1,1 0 60 61 0 50 61 2,1 0,2 1,9 360,8 360 360,4 348 12,1 6 
ɩɨ 

ȼɏɄ 
5 

5 550 0 -115 435 0 100 435 1,9 -0,3 2,2 360 361,5 360,8 348,3 12,2 45 
ɩɨ 

ȼɏɄ 
33 

6 733 0 -609 124 0 100 124 2,2 -1,6 3,8 361,5 368,5 365 348,1 16,7 17 
ɩɨ 

ȼɏɄ 
13 

7 234 0 -108 126 0 100 126 3,8 -0,3 4,1 368,5 370 369,3 348,1 21 22 
ɩɨ 

ȼɏɄ 
16 

 
  



 

Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰɵ 

ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ  Ƚɗɋ Ɍɗɋ 

P, 
Ɇȼɬ 

Pɚɜɪ, 
Ɇȼɬ 

Pɧɚɝɪ, 
Ɇȼɬ 

Nɪɚɛ, 
Ɇȼɬ 

Nɚɜɪ 
ɫɭɳ 
Ƚɗɋ, 
Ɇȼɬ 

Nɧɚɝɪ 
ɫɭɳ 
Ƚɗɋ, 
Ɇȼɬ 

Nɪɟɦ 
ɫɭɳ 
Ƚɗɋ, 
Ɇȼɬ 

Nɪɚɛ, 
Ɇȼɬ 

Nɚɜɪ, 
Ɇȼɬ 

Nɧɚɝɪ 
ɩɪ 

Ƚɗɋ, 
Ɇȼɬ 

Nɪɟɦ 
ɩɪ 

Ƚɗɋ, 
Ɇȼɬ 

Nɪɚɛ, 
Ɇȼɬ 

Nɚɜɪ 
Ɍɗɋ, 
Ɇȼɬ 

Nɧɚɝɪ 
Ɍɗɋ, 
Ɇȼɬ 

Nɪɟɦ 
Ɍɗɋ, 
Ɇȼɬ 

1 2192 175 44 800 64 16 - 130 - 3 - 1262 101 25 - 
2 2088 167 42 770 62 15 - 50 - 1 - 1268 101 25 - 
3 1907 153 38 740 59 15 - 43 - 1 - 1124 90 22 - 
4 1698 136 34 690 55 14 105 50 - 1 10 958 77 19 - 
5 1518 121 30 660 53 13 - 182 - 4 - 676 54 14 200 
6 1413 113 28 650 52 13 - 144 - 3 - 619 50 12 251 
7 1413 113 28 650 52 13 - 148 - 3 - 615 49 12 251 
8 1517 121 30 660 53 13 - 133 - 3 - 724 58 14 200 
9 1697 136 34 690 55 14 105 172 - 3 10 835 67 17 - 
10 1906 152 38 740 59 15 - 170 - 3 - 996 80 20 - 
11 2087 167 42 770 62 15 - 102 - 2 - 1215 97 24 - 
12 2192 175 44 800 64 16 - 130 - 3 - 1262 101 25 - 

 
  



 

ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 - ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ25-ȽɄ 

  



 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

ɗɩɸɪɵ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 

 
Ɋɢɫɭɧɨɤ Ƚ.1 – Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Ɋɢɫɭɧɨɤ Ƚ.2 – Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Ɋɢɫɭɧɨɤ Ƚ.3 – Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 

 
Ɋɢɫɭɧɨɤ Ƚ.4 – Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ



 

 



Генеральный план
Масштаб 1:1000

Наименование№
1

2

3

5

6

7

8

9

10

Левобережная глухая бетонная плотина
Бетонная водосливная плотина с донными
водопропускными отверстиями
Водобойная плита
Рисберма
Здание ГЭС
Секции гидроагрегатов
Монтажная площадка
Распределительное устройство
Здание административно-технического персонала
Производственные помещения

Условные обозначения

Песчаник

Трансформатор

Гидроагрегат

4

Пров.

Утв.
Н.контр.

Изм
Разраб.

Лист ДатаПодп.
ЛистМасса Листов

N° докум. 

Т.контр.

Саяно-Шушенский филиал Сибирского
Федерального университета

Проектирование Гилюйской
ГЭС на реке Гилюй

Генеральный план.

Вид с верхнего бьефа.
кафедра ГТС, 2018

ВКР - 08.03.01.02 - 1405658-ГП

4
0
0

4
0
0

353,2

УНБ max 352,40

НПУ 370,00

река Гилюй

324,7

347

УНБ min

370

НПУ
372

ФПУ
360

УМО

357,2

373

ГП
40,00 105,0080,20 20,00

265,20

Дренажная завеса

1 2

3

4

5

6

7

8

9

10

1 6

Вид с верхнего бьефа

Ковальчук
Затеев

Затеев
Затеев

№ п.п. Обозначение Наименование
1 ВКР-08.03.01-1405658-ГП Генеральный план. Ведомость состава сооружений.

Экспликация сооружений.

2

3

4

5

ВКР-08.03.01-1405658-ГР1

ВКР-08.03.01-1405658-ГР2

ВКР-08.03.01-1405658-ПОС

ВКР-08.03.01-1405658-ПОС

Поперечный разрез здания ГЭС.

Основные характеристики гидроагрегата
Разрез по водосливной плотине.

План водосливной секции.
Строительный генеральный план Гилюйского гидроузла.

Экспликация зданий и сооружений.
Этапы строительства Гилюйского гидроузла.

Экспликация зданий и сооружений.
6 ВКР-08.03.01-1405658-ПОС Календарный план строительства

Гилюйской ГЭС.

1 Размеры и отметки даны в м.

2 Условная отметка 0,00 соответствует абсолютной отметки 0,00 от
Балтийского футштока

Ведомость состава проекта

Viktor
Размещенное изображение



Пров.

Утв.
Н.контр.

Изм
Разраб.

Лист ДатаПодп.
ЛистМасса Листов

N° докум. 

Т.контр.

Саяно-Шушенский филиал Сибирского
Федерального университета

Проектирование Гилюйской
ГЭС на реке Гилюй

Поперечный разрез
здания ГЭС  кафедра ГТС, 2018

КП - 08.03.01.02 - 1405658-ГР1

Ось агрегата

373,00

     ГП

Кран козловой 50 т

Ось а/м дороги
372,00

ФПУ

 Ось а/д
проезда

370,00
НПУ

360,00
УМО

346,00
Дно

357,20

352,40

УНБmax
    349,30

     Нрасч

Поперечный разрез здания ГЭС
         Масштаб 1:500

345,10

Ковальчук
Масленникова

Затеев
Затеев

2

1 Размеры и отметки даны в м.

2 Ведомость проекта см на чертеже ВКР-08.03.01-1405658-ГП

Основные характеристики
гидроагрегатов

Тип турбины ПЛ25-670-ГК

Тип генератора СГК-430/100-70

Количество агрегатов 4

Напор:

максимальный 23,70

расчетный 12,30

минимальный 9,40

Расчетная высота
отсасывания -4,2м

Частота вращения 83,3 об/мин

Дренажная галерея 3x2,5

319,30

Скважина глубокого дренажа

324,70

326,80

Viktor
Размещенное изображение



Пров.

Утв.
Н.контр.

Изм
Разраб.

Лист ДатаПодп.
ЛистМасса Листов

N° докум. 

Т.контр.

Саяно-Шушенский филиал Сибирского
Федерального университета

Проектирование Гилюйской
ГЭС на реке Гилюй

Разрез по водосливной плотине.

План водосливной секции кафедра ГТС, 2018

КП - 08.03.01.02 - 1405658-ГР2

Разрез по водосливной плотине
Масштаб 1:500

3

Ковальчук
Затеев

Затеев
Затеев

1 Размеры и отметки даны в м.

2 Ведомость проекта см на чертеже ВКР-08.03.01-1405658-ГП

 343,20

 под

346,00

   дно

370,00

НПУ

352,40
 УНБmax

 340,50

 зуб

 373,00

  ГП372,00

ФПУ

351,00

ось отв

 Ось а/д
проезда

356,00
355,00

20,00 50,00

150,00

4
,0

0

342,00

Смотровая галерея 3x2,5

Дренажная галерея 3x2,5

336,00

Скважина глубокого дренажа

347,00

УНБmin

10,00

8
,0

0

4
,0

0

2
0

,0
0

336,00

2
0

,0
0

План водосливной секции

Viktor
Размещенное изображение



4
0
0

4
5
0

Наименование№п/п
1

2

3

4

5

6

7

8

9

10

11

12

Склад заполнителей
Бетонный завод
Арматурный цех
Опалубочный цех
Склад МТС
Автомобильное хозяйство
Трансформаторная подстанция
Бытовые помещения рабочих
Бытовые помещения ИТР
Площадка для опалубочных работ
Столовая
Медицинский пункт

Строительный генеральный план Гилюйского гидроузла
Масштаб 1:2000

4
0
0

река Гилюй

УВБ  351,80

с.
 Д

уб
ак

ит
 3

 к
м

УНБ  351,80

 п
. К

ир
ов

ск
ий

 1
2

км
,

 (д
о 

мо
ст

а 
5

км
)

Экспликация сооружений

1 Размеры и отметки даны в м.

2 Ведомость проекта см на чертеже   ВКР-08.03.01-1405658-ГП

Пров.

Утв.
Н.контр.

Изм
Разраб.

Лист ДатаПодп.
ЛистМасса Листов

N° докум. 

Т.контр.

Саяно-Шушенский филиал
Сибирского Федерального университета

Проектирование Гилюйской ГЭС
на реке Гилюй

Строительный генеральный план
Гилюйского гидроузла кафедра ГТС, 2018

КП - 08.03.01.02 - 1405658-ПОС

4

Ковальчук
Затеев

Затеев
Затеев

Условные обозначения

Рельсовые пути

Башня кабель-крана

Viktor
Размещенное изображение



3
5
1
,8

4
0
0

4
0
0

река Гилюй

380

360

340

320

4
0
0

4
0
0

380

360

340

320

4
0
0

4
0
0

река Гилюй

Водосливная плотина380

360

340

320

4
0
0

4
0
0

река Гилюй

Водосливная
плотина

380

360

340

320

3
5
1
,8

3
5
1
,8

3
5
1
,8

Водосливная
плотина

Здание ГЭС

Водосливная
плотина

Здание ГЭС

Этап I
Этап III

Этап IV

Этапы строительства Гилюйского гидроузла
Масштаб 1:2000

1 Размеры и отметки даны в м.

2 Ведомость проекта см на чертеже
   ВКР-08.03.01-1405658-ГП

348

365 361

3
5
1
,8

3
5
1
,8

УНБ  351,80

373 373

352355

УНБ  351,80

Пров.

Утв.
Н.контр.

Изм
Разраб.

Лист ДатаПодп.
ЛистМасса Листов

N° докум. 

Т.контр.

Саяно-Шушенский филиал
Сибирского Федерального университета

Проектирование Гилюйской ГЭС
на реке Гилюй

Этапы строительства
Гилюйского гидроузла

кафедра ГТС,

2018

КП - 08.03.01.02 - 1405658-ПОС

5

Ковальчук
Затеев

Затеев
Затеев

Этап II

Viktor
Размещенное изображение



Пров.

Утв.
Н.контр.

Изм
Разраб.

Лист ДатаПодп.
ЛистМасса Листов

N° докум. 

Т.контр.

Саяно-Шушенский филиал Сибирского
Федерального университета

Проектирование Гилюйской
ГЭС на реке Гилюй

Календарный план строительства
Гилюйского гидроузла кафедра ГТС, 2018

КП - 08.03.01.02 - 1405658-ПОС

6

Ковальчук
Затеев

Затеев
Затеев

№
со

ор
уж

ен
ия

Наименование
сооружений
гидроузла

№
ви

да
 р

аб
от

Наименование
профилирующих
работ
или
их
комплексов

Д
ли

те
ль

но
ст

ь,
 м

ес

1

2

3

4

5

6

7

8

9

10

Строительство дорог
Строительство производственной базы
Возведение перемычек 1 очереди
Осушение котлована 1 очереди
Разборка перемычек 1 очереди
Возведение перемычек 2 очереди
Осушение котлована 2 очереди
Разборка перемычек 2 очереди
Выемка скальных грунтов
Производство бетонных работ
Монтаж гидромеханического оборудования
Выемка скальных грунтов
Производство бетонных работ
Монтаж гидроагрегатов
Наполнения водохранилища

11

12

13

14

15

Объекты
производственной
базы
Перемычки I и
II очереди

Бетонная
водосливная
плотина

Здание ГЭС

1

2

3

4

5

3

4

2

0,5

1,5

2

3

19

14

3

6

12

5

0,5

1 кв2 кв3 кв4 кв

2

Н
ач

ал
о 

ра
бо

т 
по

 о
сн

ов
ны

м
 с

оо
ру

ж
ен

ия
м

П
ус

к 
по

сл
ед

ую
щ

их
 а

гр
ег

ат
ов

П
ус

к 
пе

рв
ы

х 
аг

ре
га

то
в

2018 2019 2020 2021

I II III IV-VП
од

го
то

ви
-

те
ль

ны
й 

эт
ап

Этапы основного строительства Заключи-

тельный этап

1 кв2 кв3 кв4 кв1 кв2 кв3 кв4 кв1 кв2 кв3 кв4 кв

Календарный план строительства Гилюйского гидроузла

1 Размеры и отметки даны в м.

2 Ведомость проекта см на чертеже ВКР-08.03.01-1405658-ГП

Viktor
Размещенное изображение



ИКН

Nуст=152 МВт

Э= 184 млн КВт∙ч

Баланс энергии Баланс мощности

График сработки - наполнения
водохранилища

Гилюйская ГЭС

Пректируемая ГЭС

Пректируемая ГЭС



Основные технико-экономические показатели строительства
Гилюйской гидроэлектростаеции на р. Гилюй



отзыв

руковоdumеля Решеmнаковой Е.Н, веdуtцеzо uнженера СМГТС СШГЭС

о выпу с кной квалuфuкацuонно й р аб о mе к П р о екmuр о ванuе ГшlюЙско zo zudроузла

на реке Гuлюй. Современные маmерuсlлы dля zерлtеmшlацuu фшьmруюlцltх utвов u

mреuлuн в беmонньtх сооруэюенuях > >

чук Елена Длексанdровна
(Ф.и.о.)

Выпускная квалuфuкацuонная рабоmа кПроекmuрованuе ГшlЮЙСКОzО

zudроузла на реке Гшюй> > , вкпючаеm в себя I0I  лuсm пояснumельноЙ запuскu u 6

nui.b, zрафiчес* ой uariu. Рабоmа вьtполнена в полноfuI  объёме в сооmвеmСmвuu

с BbtdaHHbttи заdанuем. Все расчеmы в проекmе вьtполненьl со2ласно меmоduческuм

уксван1lям, mехнлlческuе решенuя обоснованы u сооmвеmсmвуюm dейсmвуюu4uм

Hop.furclw u правшlам. Рабоmа Had проекmоJч' велась планоJйерно в сооmвеmсmвuu с

усmановленньlJчIu сроксIJwu. Прu вьtполненuu проекпiа uспользовсlлась mехнllческая,

нормаmuвная u учебная лumераmура

с больuлой оmвеmсmвенносmью Ковальчук Елена поdоtлла к выполненuю

спецuсtльноzо вопроса квалuфuкацuонной рабоmьt в часmu поdбора совреJиенньlх

furаmерuсlлов dля ?ермеmuзацuu фшlьmруюtцtм 11,1BoB u mреu4uн в беmонньtх

coopyuceшlБtx. !ля поdбора Jwаmерuсutов uспользовсutuсь публuкацuu в Инmернеmе,

рассмаmрuвсlлuсь mехнолоzuu u композuцuu маmерltсtлов, коmорые прulvlенялuсь

dля ремонmа плоmuны Сшгэс u ее основанltя, реJwонmа dефорлtацuонньlх lt]BoB

майнскоzо zudроузла. Использованьl mакэtсе знаltllя, полученные прu прохоuсdенuu

преddurulомной пракmuкu в Смгтс, в mоJи чuсле u консульmацuu спецuалuсmов

смгтс Фuлuала в часmu провеdенuя uнъекцuонных рабоm dля леченuя mреuluн u

заполненuя dеформацuонных utвов. Елена длексанdровна прuнuмсtла акmuвное

учасmuе в провеdенuu монumорuнzа zudроmехнuческI ,lх сооруженuй Сшгэс u

мгу, ознакомl,tлась с консmрукmuвом сооруuсенuй, в mоtй чuсле с вudаlwu u

консmрукцuяjvlu dефорwtацuонных lllnoB, чmо mакже бьtло uспользовано прu

в ыполн енuu с п ецв опр о с а.

Проекm вьlполнен акlураmно, mехнuческu ?рамоmно, с uсполЬЗованUе^ ,'

coBpefureлHblx 1оfutПьюmерньtх 
проzрамл4 dля расчеmов u разрабоmкu zрафuческой

часmu.

В целоJи, бьlпускная квсtлuфuкацuоннаЯ рабОmа заслужuваеm оценкu

кв алuфuкацuu б акал авр .

кхороu.lо> > , а Ковалtьчук Елена длексанdровна ­ прuсвоенuя

(полпись)
13.06.2018
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