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 ɋɨɤɪɚɳɟɧɧɵɣ ɩɚɫɩɨɪɬ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ    Ⱥɥɞɚɧ. 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ    Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ. 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ   Ƚɗɋ. 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

  ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ      2171 ɦ³/ɫ; 
  ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01% (ܳ଴.଴ଵ%ሻ 5166 ɦ³/ɫ; 
  ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1% (ܳ଴.ଵ%ሻ4814 ɦ³/ɫ; 
  ɝ) ɦɢɧɢɦɚɥɶɧɵɣ       527 ɦ³/ɫ. 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ   ɝɨɞɨɜɨɣ, 
ɛ) ɨɬɦɟɬɤɢ:  Ɏɉɍ      455,69 ɦ, 

ɇɉɍ     455 ɦ, 
ɍɆɈ     425,6 ɦ, 
ɞɧɚ      362,0 ɦ; 
ɩɨɞɨɲɜɵ     359,0 ɦ; 
ɡɚɢɥɟɧɢɹ     370,0 ɦ. 

ɜ) ɨɛɴɟɦɵ:   ɩɨɥɧɵɣ    31,6 ɤɦ3, 
ɩɨɥɟɡɧɵɣ    14,6 ɤɦ3. 

6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ      90,0 ɦ, 
ɛ) ɪɚɫɱɟɬɧɵɣ      73,2 ɦ, 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ      58,0 ɦ. 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: ɭɫɬɚɧɨɜɥɟɧɧɚɹ   1205 Ɇȼɬ, 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ   1105 Ɇȼɬ, 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ  8,65 ɦɥɪɞ.ɤȼɬ·ɱ. 
8. ɉɥɨɬɢɧɵ: 
ɚ) ɪɭɫɥɨɜɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ  ɛɟɬɨɧ, 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɜ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ      340,6 ɦ, 
ɞ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ    93,0 ɦ. 
9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ, 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ    4 (12 ɦ×4 ɦ), 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ      90,0 ɦ, 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ    93,0 ɦ. 
10.  Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ɩɪɢɩɥɨɬɢɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 4, 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ     ɞɢɨɪɢɬ, 
ɜ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ     ɢɡɨɝɧɭɬɚɹ, 
11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ      ɉɅȾ90-ȼ45ɨ,  
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ɞɢɚɦɟɬɪ       7,1 ɦ, 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ      ɋȼ-1639/156-56,  

ɦɨɳɧɨɫɬɶ      317 Ɇȼɬ, 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ     107,1 ɨɛ/ɦɢɧ, 
ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ    ɌȾɐ-400000/500-ɍ1; 

ɢɯ ɱɢɫɥɨ       4. 
12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ Ƚɍ    142 ɦɥɪɞ.ɪɭɛ, 
ɛ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ    73889,05 ɬɵɫ.ɪɭɛ/ɤȼɬ, 
ɜ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ    0,48 ɪɭɛ/ɤȼɬ∙ɱ, 
ɝ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ   

NPV   67 ɦɥɧ. ɪɭɛ., 
 ɋɈ   60 ɦɟɫɹɰɟɜ. 
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ȼȼȿȾȿɇɂȿ 
 

ɐɟɥɶɸ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɩɪɚɜɢɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɜɟɞёɧ ɩɨɥɧɵɣ ɪɚɫɱёɬ Ⱥɦɟɞɢɱɟɧɫɤɨɣ Ƚɗɋ, ɜɤɥɸɱɚɹ 
ɤɨɦɩɨɧɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɢ ɩɪɢɦɟɧɹɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɧɚ 
ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 
 

Ⱥɦɟɞɢɱɟɧɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɟɤɟ Ⱥɥɞɚɧ ɧɚ Ⱦɚɥɶɧɟɦ ȼɨɫɬɨɤɟ, ɜ 40 
ɤɦ ɨɬ ɛɥɢɠɚɣɲɟɝɨ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ Ⱥɥɞɚɧ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɨɬ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 

1.2 Ʉɥɢɦɚɬ 
 
Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɞɨɠɞɥɢɜɵɦ ɥɟɬɨɦ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɦɨɪɨɡɧɨɣ ɡɢɦɨɣ. 
ɋɚɦɚɹ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɢɸɥɟ, ɜ ɫɪɟɞɧɟɦ 17° C. 

əɧɜɚɪɶ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɯɨɥɨɞɧɵɦ ɦɟɫɹɰɟɦ ɝɨɞɚ, ɜ ɫɪɟɞɧɟɦ ɬɟɦɩɟɪɚɬɭɪɚ -34° C. 
Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ- 360ɦɦ. 

 
1.3 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɪɟɤɢ Ⱥɥɞɚɧ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.1, ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ  
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Zɜɛ,ɦ V,ɤɦ3 Q, ɦ3/ɫ (ɥɟɬɨ) Zɧɛ,ɦ 
362,0 0,0 0 362,0 
382,0 3,0 688 364,4 
413,0 12,4 1386 366,0 
435,0 21,6 2084 367,3 
447,0 27,4 2782 368,2 
455,0 31,6 3480 368,9 
458,0 35,6 4896 370,2 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɨɬɦɟɬɨɤ ɜ ɇȻ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ 

 
Ɍɚɛɥɢɰɚ 1.2 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
Q, ɦ3/ɫ I II  III  IV  V VI  VII VIII IX X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 700 700 700 700 700 700 700 700 700 700 700 700 
ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

2 2 3 6 6 6 6 3 2 2 2 2 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 3 3 3 3 1 1 1 1 
ɂɫɩɚɪɟɧɢɟ 0 0 2 3 4 5 4 3 2 0 0 0 
Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ -4 -3 1 1 2 1 1 1 0 0 -2 -3 

362,0

363,0

364,0

365,0

366,0

367,0

368,0

369,0

370,0

371,0

372,0

0 1000 2000 3000 4000 5000

Zɧɛ,ɦ

Q,ɦ3/ɫ

362,0
372,0
382,0
392,0
402,0
412,0
422,0
432,0
442,0
452,0
462,0

0,0 5,0 10,0 15,0 20,0 25,0 30,0 35,0 40,0

Zɜɛ,ɦ

V,ɤɦ3



12 

 

2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

1.Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
1.1 Ɉɛɴɟɞɢɧɟɧɧɚɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ȼɨɫɬɨɤɚ. 
1.2 Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ ɢ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɫ ɫɚɣɬɚ ɋɈ 

ȿɗɋ Ɋɨɫɫɢɢ; 
1.3 ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 4900 Ɇȼɬ; 
1.4 Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 2600 Ɇȼɬ.  
1.5 Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 1,5%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 

ɫɢɫɬɟɦɵ 7% 
2. ɋɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤɢ: ɨɞɢɧɨɱɧɚɹ Ƚɗɋ 
3. Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ 

ɛɶɟɮɟ: 1.0. 
7. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN =8,2. 
8. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆h=0,6 ɦ. 
9. ɇɉɍ Ⱥɦɟɞɢɱɟɧɫɤɨɣ Ƚɗɋ 455 ɦ.  
10. Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
 

2.1.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 

ɉɪɢ ɜɵɛɨɪɟ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ 
ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ȼ 
ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ 
ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. 
Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ 
ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ V- VIII; ɤ 
ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ IX - IV ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ ɫɱɢɬɚɟɦ ɫ ɩɟɪɜɨɝɨ 
ɦɟɫɹɰɚ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ. 

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. 
Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ.  

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲ = ݉݊+ͳ,  (2.1) 

 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ ɡɚ ɦɟɠɟɧɧɵɣ ɫɟɡɨɧ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ 
ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ; 
       n = 81 – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
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Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
 ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 
ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
 Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 50% ɢ 90% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 ɉɪɢ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɤɪɢɜɨɣ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɵɣ ɝɨɞ ɢ ɝɢɞɪɨɝɪɚɮ. ɉɪɨɜɟɪɢɦ 
ɜɵɩɨɥɧɟɧɢɟ ɤɪɢɬɟɪɢɹ ɨɞɢɧɚɤɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ 
ɩɨ ɬɪɟɦ ɤɪɢɜɵɦ, ɬ.ɟ. ɧɚ ɬɪɟɯ ɤɪɢɜɵɯ ɞɨɥɠɟɧ ɮɢɝɭɪɢɪɨɜɚɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɝɨɞ. ȼ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ ɤ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
 

 2.1.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (p = 50%) 
 
 ɉɪɢ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɢ ɨɩɪɟɞɟɥɢɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ 1938 
ɝɨɞɚ: 

- ɩɨ ɦɟɠɟɧɢ: 
ˏܭ  = ொభవయఴொభవయఴ = ͳ. 

 
(2.2) 

- ɩɨ ɩɨɥɨɜɨɞɶɸ:  
˒ܭ  = ொభవయఴொభవయఴ = ͳ.  (2.3) 
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Ɍɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɪɚɜɧɵ 
ɟɞɢɧɢɰɟ, ɮɚɤɬɢɱɟɫɤɢɣ ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɝɪɚɮ 1938 ɝɨɞɚ ɪɚɜɟɧ ɪɚɫɱɟɬɧɨɦɭ 
ɝɢɞɪɨɝɪɚɮɭ. Ɋɚɫɱɟɬ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 
Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII 

Q 1938 299 514 1744 2844 3496 2864 2498 1954 1346 854 681 394 
Q50% 
ɉɊ 

299 514 1744 2844 3496 2864 2498 1954 1346 854 681 394 

 
2.1.3 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
 ɉɪɢ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɣ 
ɪɚɫɱɟɬ ɞɥɹ 1939 ɝɨɞɚ. Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ: 

- ɩɨ ɦɟɠɟɧɢ: 
ˏܭ  = ொభవయవொభవయవ = ͳ.  

 
 (2.4) 

- ɩɨ ɩɨɥɨɜɨɞɶɸ:  
˒ܭ  = ொభవయవொభవయవ = ͳ.   (2.5) 

 
Ɋɚɫɱɟɬ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 –  Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 
Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII 

Q 1939 287 502 1732 2832 3484 2852 2486 1942 1334 842 669 382 

Q90% ɉɊ 287 502 1732 2832 3484 2852 2486 1942 1334 842 669 382 

 
ɋɤɨɪɪɟɤɬɢɪɭɟɦ ɝɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɬɟ ɦɟɫɹɰɵ, ɝɞɟ ɪɚɫɯɨɞ 

ɦɟɧɶɲɟ ɩɨ ɜɟɥɢɱɢɧɟ ɪɚɫɯɨɞɚ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɫɹɰɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɬɚɛɥɢɰɚ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.3 –  Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ 
 ɩɨɥɨɜɨɞɶɟ ɦɟɠɟɧɶ 
Ɇɟɫɹɰɵ V VI  VII VIII IX X XI  XII I II  III  IV 
Q90%,ɉɊ 287 502 1732 2832 3484 2852 2486 1942 1334 842 669 382 
Q50%,ɉɊ 299 514 1744 2844 3496 2864 2498 1954 1346 854 681 394 
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Ɍɚɤ ɤɚɤ ɪɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɛɨɥɶɲɟ ɪɚɫɯɨɞɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɥɨɞɚ ɜɨ 
ɜɫɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɫɹɰɵ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
 Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.2. 
 

 
Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.2 ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫ- 

ɤɢɯ ɪɚɫɱɟɬɨɜ 
 

2.2.1 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

 Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɨɛɴɟɞɢɧɟɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤɚ 
ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɝɪɚɮɢɤɨɜ 
ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɡɢɦɧɟɝɨ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɚɤɫɢɦɭɦɚ, (ɥɟɬɧɢɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɝɪɭɡɤɚɦ, ɫɥɨɠɢɜɲɢɦɫɹ ɜ ɞɚɧɧɨɣ Ɉɗɋ 22.06.2018 ɝɨɞɚ, ɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɢɦɧɢɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɝɪɭɡɤɚɦ ɡɚ 
ɫɭɬɤɢ 22.12.2018 ɝɨɞɚ). Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 
ɪɚɧɠɢɪɭɟɦ ɧɚɝɪɭɡɤɭ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ, ɞɟɥɢɦ ɧɚ ɡɨɧɵ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɢɪɚɳɟɧɢɹɦ ɧɚɝɪɭɡɤɢ, ɨɩɪɟɞɟɥɹɟɦ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɨɣ ɡɨɧɟ. Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 
ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɵ 2.4 ɢ 2.5 ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.3 ɢ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.4 – Ʉɨɨɪɞɢɧɚɬɵ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 
№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 

1 5204 6 1 6 6 6 
2 5198 34 2 68 40 74 
3 5164 65 3 195 105 269 
4 5099 6 4 24 111 293 

0

500

1000

1500

2000

2500

3000

3500

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

Q, ɦ3/ɫ

ɦɟɫɹɰ

Qɫɪɟɞɧɟɜɨɞ. Qɦɚɥɨɜɨɞ.



16 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 
№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 

5 5093 26 5 130 137 423 
6 5067 28 6 168 165 591 
7 5039 2 7 14 167 605 
8 5037 4 8 32 171 637 
9 5033 0 9 0 171 637 
10 5033 1 10 10 172 647 
11 5032 97 11 1067 269 1714 
12 4935 20 12 240 289 1954 
13 4915 31 13 403 320 2357 
14 4884 21 14 294 341 2651 
15 4863 8 15 120 349 2771 
16 4855 143 16 2288 492 5059 
17 4712 66 17 1122 558 6181 
18 4646 55 18 990 613 7171 
19 4591 39 19 741 652 7912 
20 4552 2 20 40 654 7952 
21 4550 47 21 987 701 8939 
22 4503 10 22 220 711 9159 
23 4493 25 23 575 736 9734 
24 4468 4468 24 107232 5204 116966 

Ɍɚɛɥɢɰɚ 2.5 – Ʉɨɨɪɞɢɧɚɬɵ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 
№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 
1 3449 55 1 55 55 55 
2 3394 36 2 72 91 127 
3 3358 82 3 246 173 373 
4 3276 6 4 24 179 397 
5 3270 5 5 25 184 422 
6 3265 8 6 48 192 470 
7 3257 0 7 0 192 470 
8 3257 1 8 8 193 478 
9 3256 9 9 81 202 559 
10 3247 36 10 360 238 919 
11 3211 3 11 33 241 952 
12 3208 20 12 240 261 1192 
13 3188 64 13 832 325 2024 
14 3124 4 14 56 329 2080 
15 3120 4 15 60 333 2140 
16 3116 124 16 1984 457 4124 
17 2992 145 17 2465 602 6589 
18 2847 142 18 2556 744 9145 
19 2705 57 19 1083 801 10228 
20 2648 3 20 60 804 10288 
21 2645 1 21 21 805 10309 
22 2644 20 22 440 825 10749 
23 2624 31 23 713 856 11462 
24 2593 2593 24 62232 3449 73694 
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Ɋɢɫɭɧɨɤ 2.3 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 2.4 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 
 

2.2.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
  

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ 
ɯɚɪɚɤɬɟɪ ɢ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ௧ܲ௠௔௫ = ܽ + ܾ ∙ cos ሺ͵Ͳ° ∙ ݐ − ͳͷ°ሻ,  (2.6) 
 
ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 

a, b, – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 
 ˃ = ܲ́ ˋ௠ˏ௔௫ ଵ+௔ˎˈ˕ଶ ,  (2.7) 

 



18 

 

b=  ܲ́ ˋ௠ˏ௔௫  ଵ−௔ˎˈ˕ଶ .  (2.8) 

 
 ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

,  (2.9) 
 
ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ t–ɝɨ ɦɟɫɹɰɚ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɭɬɪɢɦɟɫɹɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ,        
      = 0,955.  

 ɉɨɫɤɨɥɶɤɭ ɢɡɜɟɫɬɟɧ ɬɨɥɶɤɨ ɞɥɹ ɥɟɬɚ (ɢɸɧɹ-ɢɸɥɹ) ɢ ɡɢɦɵ (ɹɧɜɚɪɹ-
ɞɟɤɚɛɪɹ), ɬɨ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɣɞɟɦ ɩɨ ɥɢɧɟɣɧɨɦɭ ɡɚɤɨɧɭ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɣ 

ɧɚɝɪɭɡɤɢ ɜ ɝɨɞɨɜɨɦ ɪɚɡɪɟɡɟ 
 
 Ɋɚɫɱɟɬ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ, ɱɢɫɥɟ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɋɢɛɢɪɢ» 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.6.   
 
Ɍɚɛɥɢɰɚ 2.6 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
Ɇɟɫɹɰ 

 

Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 

I 0,94 5174 4628 
II  0,93 4947 4381 
III  0,92 4554 3992 
IV 0,91 4099 3558 
V 0,90 3706 3184 
VI  0,89 3479 2958 
VII 0,89 3479 2958 
VIII 0,90 3706 3184 
IX 0,91 4099 3558 
ɏ 0,92 4554 3992 
XI  0,93 4947 4381 
XII 0,94 5174 4628 
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 Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɚɯ 2.6 ɢ 2.7 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɋɢɫɭɧɨɤ 2.6 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
2.2.3 ɉɨɤɪɵɬɢɟ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ 
 
 Ɋɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ 
ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɤɪɵɜɚɬɶɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ, ɞɥɹ 
ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ ɷɬɢ ɫɬɚɧɰɢɢ ɜ ɝɪɚɮɢɤɢ, ɢɫɩɨɥɶɡɭɹ ɡɚɞɚɧɧɭɸ ɩɨ ɧɢɦ 
ɢɫɯɨɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. ɍɱɚɫɬɢɟ ɜ ɩɨɤɪɵɬɢɢ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
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ɡɚɞɚɟɬɫɹ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ Ƚɗɋ ɜ ɜɢɞɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɟɣ:  
 
 .

. 4900ɫɭщ ȽЭС
ɭɫɬN Ɇȼɬ ; 

 
.

.

.
.

2600 ;

2600 .

ɫɭщ ȽЭС
ɝɚɪ ɥɟɬ

ɫɭщ ȽЭС
ɝɚɪ ɡɢɦ

N Ɇȼɬ

N Ɇȼɬ




 

 
 ɇɚɣɞɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. ɉɪɢɧɢɦɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɪɚɜɧɵɣ 1,5% ɨɬ ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ 
ɧɚɝɪɭɡɤɢ ɩɨɥɧɨɫɬɶɸ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. Ɋɚɫɱɟɬ ɪɚɛɨɱɟɣ 
ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.17.  
 
Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 

Pmax, Ɇȼɬ 5174 4947 4554 4099 3706 3479 3479 3706 4099 4554 4947 5174 

ɇɚɝɪ.ɪɟɡɟɪɜ 1,5% 78 74 68 61 56 52 52 56 61 68 74 78 
Nɭɫɬ.ɫɭɳ, Ɇȼɬ 4900 

Nɪɚɛ.ɫɭɳ., Ɇȼɬ 4848 4851 4854 4859 4863 4865 4865 4863 4859 4854 4851 4848 
 

 ɋɭɬɨɱɧɚɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 

ɫɭɳ.ȽɗɋɁɂɆ
ɫɪ.ɫɭɬ.ɗ 2600 24 62400Ɇȼɬ

ɝɚɪ

ɡɢɦN t ч      ,  (2.10) 

 
ɫɭɳ.ɝɷɫ ɥɟɬɗ 2600 24 0,66 41184Ɇȼɬ ɱɫɪ.ɫɭɬ. ɝɚɪ

ɥɟɬ
ɥɟɬN t         .  (2.11) 

 
 Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɂɄɇ ɩɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɟ ɢ ɪɚɫɱɟɬɧɨɣ ɪɚɛɨɱɟɣ 
ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɦ ɡɨɧɭ ɢɯ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ 
ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 2.3 ɢ 2.4. 
 

2.2.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
 Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 
ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
 Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɪɚɫɯɨɞɵ ɤɨɬɨɪɨɝɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ 
ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
 

i

90%ɩɨɥɟɡ ɩɨɞɜ
Ƚɗɋ N ȽɗɋN =k Q ɇ  ,  (2.12) 

 
ɝɞɟ kN  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN=8,2 ; 
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i

90%ɩɨɥɟɡQ  - ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 

 ɩɨɞɜ
Ƚɗɋɇ  - ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 

 
ɩɨɞɜ
Ƚɗɋ ȼȻ ɇȻ ɇȻɇ =z -z (Q )-Δh ,  (2.13) 

 
ɝɞɟ ȼȻz  - ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; 
      Δh  - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, Δh=0,6  ɦ. 
 ɇȻ ɇȻz (Q ) - ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ 
ɇȻ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 1.1. 
 Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ:  
 

ɩɨɞɜ
ȼɏɄ N ȼɏɄ ȽɗɋN =k Q ɇ  ,  (2.14) 

 
ɝɞɟ ȼɏɄQ  ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ (ɦɢɧɢɦɚɥɶɧɵɣ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ ɜ ɧɢɠɧɢɣ ɛɶɟɮ), ɦ3/ɫ. 
 

 Ⱦɥɹ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɡɢɦɧɸɸ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ ɫɜɟɪɯ ɛɵɬɨɜɨɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡɚ 
ɫɱɟɬ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ ɥɟɬɧɢɟ ɦɟɫɹɰɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɛɨɬɚɬɶ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ, ɩɪɢ ɷɬɨɦ ɢɡɛɵɬɤɢ ɛɵɬɨɜɨɝɨ ɩɪɢɬɨɤɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɚɤɤɭɦɭɥɢɪɨɜɚɬɶ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ ɧɚɩɪɹɠɟɧɧɵɣ ɞɥɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɟɪɢɨɞ. ɇɚ ɪɢɫɭɧɤɟ 2.8 ɢɡɨɛɪɚɠɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ ɜ ɝɪɚɮɢɤɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɇɚ ɪɢɫɭɧɤɟ 2.9 ɢɡɨɛɪɚɠɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɤɚɠɞɵɣ ɦɟɫɹɰ ɝɨɞɚ ɜɵɩɨɥɧɹɸɬɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ ɢ ɢɡɛɵɬɤɢ ɥɟɬɧɟɣ ɦɨɳɧɨɫɬɢ ɜɵɬɟɫɧɹɸɬ ɦɨɳɧɨɫɬɢ Ɍɗɋ ɜ 
ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɜ ɩɟɪɢɨɞ ɩɪɨɯɨɠɞɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ.  
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Ɋɢɫɭɧɨɤ 2.8 – ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
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Ɋɢɫɭɧɨɤ 2.9 – ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɤɚɠɞɵɣ ɦɟɫɹɰ 

ɜɵɩɨɥɧɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ 
 

2.2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 

 Ɋɚɫɱɟɬ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɩɪɨɜɨɞɢɦ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 
 – ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱɟɬɧɨɝɨ 
ɩɟɪɢɨɞɚ (ɇɉɍ); 
 – ɞɢɚɩɚɡɨɧ ɤɨɥɟɛɚɧɢɣ ɧɚɩɨɪɨɜ Ƚɗɋ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 30-40%  (ɩɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ), ɬɚɤ 
ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɦɟɬɤɭ ɍɆɈ; 
 – ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɪɚɫɱɟɬɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬɫɭɬɫɬɜɭɸɬ 
ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ ɜɨɞɵ;  
 – ɜɨ ɜɫɟ ɦɟɫɹɰɵ ɝɨɞɚ ɪɚɛɨɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɪɚɫɯɨɞ ɜ ɇȻ ɧɟ ɦɟɧɶɲɟ ɬɪɟɛɭɟɦɨɝɨ ȼɏɄ; 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

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

Ɋɫɪ, Ɇȼɬ

ɦɟɫɹɰ

Nт̭̾ Ṋ̐̾ N̏хк N̬̐̌ ̭ущ ʧЭС

ɩɨɞɜɇmax



24 

 

 – ɢɡɛɵɬɨɤ ɜɨɞɵ ɜ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɟɦ ɜ ɡɢɦɧɢɟ ɦɟɫɹɰɵ 
ɫ ɰɟɥɶɸ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɩɟɪɢɨɞ ɩɪɨɯɨɠɞɟɧɢɹ ɦɚɤɫɢɦɭɦɚ 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ; 
 – ɨɤɨɧɱɚɬɟɥɶɧɨ ɨɬɦɟɬɤɭ ɍɆɈ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ZȼȻ min, ɢɫɯɨɞɹ ɢɡ 
ɫɨɨɬɧɨɲɟɧɢɹ ɇmin/ ɇmax, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɦɟɬɢɜ ɩɨ ɡɧɚɱɟɧɢɸ ɇmax ɬɢɩ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɭɪɨɜɟɧɶ 
ɜɨɞɵ ɜ ɧɟɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɦɟɬɤɟ ∇ɇɉɍ = 455 ɦ, ɢ ɫ ɬɨɝɨ ɦɟɫɹɰɚ, ɜ ɤɨɬɨɪɨɦ 
ɛɵɬɨɜɨɣ ɩɪɢɬɨɤ ɦɟɧɶɲɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɯɨɞɚ ȼɏɄ  (ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɏI 
ɦɟɫɹɰ). 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɝɞɟ: 
 1. Ɋɚɫɱɟɬɧɵɣ ɦɟɫɹɰ, ɜ ɤɨɬɨɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; 
 2. Q90%, ɦ3/ɫ –ɪɚɫɯɨɞɵ ɪɚɫɱɟɬɧɨɝɨ ɝɢɞɪɨɝɪɚɮɚ ɪ=90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
(ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ); 
 3. Qɜɞɯɪ, ɦ3/ɫ – ɪɚɫɯɨɞɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɨ ɡɧɚɤɨɦ «+» ɫɪɚɛɨɬɤɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫ «-» ɡɚɩɨɥɧɟɧɢɟ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ Qɜɞɯɪ=0 ɦ3/ɫ, ɬɨ 
ɪɚɛɨɬɚ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ (ɧɚ ɬɪɚɧɡɢɬɟ, ɫ ɫɨɯɪɚɧɟɧɢɟɦ 
ɨɬɦɟɬɤɢ ZȼȻ ɧɟɢɡɦɟɧɧɨɣ); 
 4. ΔQɢɫɩ, ɦ3/ɫ – ɩɨɬɟɪɢ ɩɪɢɬɨɤɚ ɧɚ ɢɫɩɚɪɟɧɢɟ; 
 5. ΔQɮ, ɦ3/ɫ – ɩɨɬɟɪɢ ɩɪɢɬɨɤɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ; 
 6. ΔQɩɬɪ, ɦ3/ɫ – ɛɟɡɜɨɡɜɪɚɬɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
 7. QȼɏɄ, ɦ3/ɫ – ɪɚɫɯɨɞɵ ȼɏɄ; 
 8. ΔQɥɞ, ɦ3/ɫ – ɩɨɬɟɪɢ ɩɪɢɬɨɤɚ ɧɚ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ; 
 9. Qɏɫɛɪ, ɦ3/ɫ – ɪɚɫɯɨɞɵ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 10. QȽɗɋ, ɦ3/ɫ – ɪɚɫɯɨɞɵ ɜɨɞɵ, ɩɪɨɯɨɞɹɳɢɟ ɱɟɪɟɡ ɝɢɞɪɨɬɭɪɛɢɧɭ: 
 

QȽɗɋ= Q90%± Qɜɞɯɪ- ΔQɢɫɩ- ΔQɮ- ΔQɩɬɪ± ΔQɥɞ.  (2.15) 
 
11. QɇȻ, ɦ3/ɫ – ɪɚɫɯɨɞɵ ɜɨɞɵ ɜ ɇȻ:  
 
 QɇȻ= QȽɗɋ+ ΔQɮ+ Qɏɫɛɪ ,  (2.16) 
 
ɝɞɟ QɇȻ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɬɪɟɛɭɟɦɨɝɨ Qɜɯɤ; 
 12. Vɧ, ɤɦ3 - ɨɛɴɟɦ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɱɚɥɶɧɵɣ, ɬɨ ɟɫɬɶ ɜ ɧɚɱɚɥɟ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ (ɜ ɧɚɱɚɥɟ ɦɟɫɹɰɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɤɨɧɟɱɧɨɦɭ ɨɛɴɟɦɭ 
ɩɪɟɞɵɞɭɳɟɝɨ ɦɟɫɹɰɚ, ɜ ɧɚɱɚɥɟ ɫɪɚɛɨɬɤɢ ɧɚɱɚɥɶɧɵɣ ɨɛɴɟɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɴɟɦɭ 
ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɪɢ ɇɉɍ); 
 13. ΔV ɤɦ3 - ɢɡɦɟɧɟɧɢɟ ɨɛɴɟɦɚ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Qȼ: 
 

ΔV= Qȼ·t/109,  (2.17) 
 
ɝɞɟ t – ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɭɧɞ ɜ ɪɚɫɱɟɬɧɨɦ ɦɟɫɹɰɟ; 
 14. Vɤ, ɤɦ3- ɤɨɧɟɱɧɵɣ ɨɛɴɟɦ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɨɧɰɭ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ: 
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Vɤ= Vɧ± ΔV.  (2.18) 

 
 15.ZȼȻ ɇ, ɦ– ɧɚɱɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ȼȻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ȼȻ ɜ ɧɚɱɚɥɟ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɪɚɜɧɚ ɤɨɧɟɱɧɨɣ ɨɬɦɟɬɤɟ ȼȻ ɜ ɤɨɧɰɟ ɩɪɟɞɵɞɭɳɟɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɜ ɧɚɱɚɥɟ ɫɪɚɛɨɬɤɢ ɨɧɚ ɪɚɜɧɚ ZȼȻ ɇ=ɇɉɍ; 
 16.ZȼȻ Ʉ, ɦ – ɤɨɧɟɱɧɚɹ ɨɬɦɟɬɤɚ ȼȻ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ ɢ 
ɤɨɧɟɱɧɨɝɨ ɨɛɴɟɦɚ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ Vɤ= Vɧ± ΔV ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ  
ZȼȻ=f(Vɤ) (ɪɢɫɭɧɨɤ 2.11), ɜ ɤɨɧɰɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɩɟɪɢɨɞ 
ɩɨɥɨɜɨɞɶɹ ZȼȻ Ʉ= ɇɉɍ. 
 17. ZȼȻ ɫɪ, ɦ – ɫɪɟɞɧɹɹ ɨɬɦɟɬɤɚ ȼȻ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ, ɬɨ ɟɫɬɶ  
 
 ZȼȻ ɫɪ=0,5(ZȼȻ ɇ+ ZȼȻ Ʉ).  (2.19) 
 
 18. ZɇȻ, ɦ – ɨɬɦɟɬɤɚ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɵɦ ɫɜɹɡɢ ZɇȻ=f(QɇȻ) 
ɩɪɟɞɫɬɚɜɥɟɧɵɦ ɧɚ ɪɢɫɭɧɤɟ 2.8, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɥɟɬɧɢɯ ɦɟɫɹɰɟɜ ɩɨ ɥɟɬɧɟɣ 
ɤɪɢɜɨɣ, ɞɥɹ ɡɢɦɧɢɯ ɩɨ ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ; 
 19. Δh, ɦ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, Δh=0,6 ɦ; 
 20. ɇ, ɦ – ɧɚɩɨɪ ɧɟɬɬɨ, ɩɨɞɜɟɞɟɧɧɵɣ ɤ ɝɢɞɪɨɬɭɪɛɢɧɟ: 
 
 ɇ= ZȼȻ ɫɪ- ZɇȻ- Δh.  (2.20) 
 
 21. NȽɗɋ ɝɚɪ , Ɇȼɬ – ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 

NȽɗɋ ɝɚɪ=KN·ɇ· QȽɗɋ,  (2.21) 
  
ɝɞɟ KN=8,2 - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
 22. tɫɭɬ - ɤɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ; 
 23. tc – ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɭɧɞ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ. 
Ɋɚɫɱɟɬ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɫɭɳɟɫɬɜɥɹɟɦ, ɩɨɥɶɡɭɹɫɶ ɤɪɢɜɨɣ ɫɜɹɡɢ 
ZȼȻ=f(V) (ɪɢɫɭɧɨɤ 2.1): 
 

Vɜɞɯɪ (ZȼȻ=ɇɉɍ=455ɦ) = 31,60 ɤɦ3,  (2.22) 
  
 Vɜɞɯɪ (ZȼȻmin=ɍɆɈ=424)=17,0 ɤɦ3,  (2.23) 
 
 Vɩɨɥɟɡ. = Vɇɉɍ.- VɍɆɈ =31,6-17,0=14,6 ɤɦ3.  (2.24) 
 
 ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɪɚɫɱɟɬɚ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɪɢ ɪɚɫɱɟɬɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.10. 
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Ɋɢɫɭɧɨɤ 2.10 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɡɢɦɧɢɟ ɦɟɫɹɰɵ, 
ɩɪɢɧɢɦɚɟɦ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɣ ɦɚɤɫɢɦɚɥɶɧɭɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ 
ɞɟɤɚɛɪɹ Nɝɚɪ XII  =1205 Ɇȼɬ.  
 Ɉɩɪɟɞɟɥɢɦ ɪɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɭɬɨɱɧɵɯ (ɡɢɦɧɟɦ ɢ 
ɥɟɬɧɟɦ) ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɬ.ɟ. ɨɩɪɟɞɟɥɢɦ ɡɨɧɭ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ. ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ ɜɨɞɵ ɜ 
ɇȻ (ɪɚɫɯɨɞɚ ȼɏɄ) ɢ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 
ɛɨɥɶɲɟ ɧɚɝɪɭɡɤɢ ɜ ɩɢɤɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɥɨɠɢɬɶ 
ɪɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ 
ɧɚɝɪɭɡɤɢ, ɬɨɝɞɚ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

 
  
1205 ;ɪɚɛN Ɇȼɬ   

 

 24 1205 24 28920ɪɚɛЭ N Ɇȼɬ ч      .  (2.25) 
 

Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɚɫɱɟɬɵ ɨɫɭɳɟɫɬɜɥɹɟɦ ɞɥɹ ɥɟɬɧɢɯ ɫɭɬɨɤ (ɢɸɧɹ). 
Ɍɚɤ ɤɚɤ ɜ ɢɸɧɟ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɪɚɛɨɬɚɟɬ ɫ 

ɪɚɫɯɨɞɨɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɫɯɨɞɭ ȼɏɄ, ɪɚɜɧɵɦ 700ɦ3/ɫ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɟ ɡɨɧɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɭɞɟɬ 
ɩɪɢɯɨɞɢɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɧɚ ɛɚɡɨɜɭɸ ɡɨɧɭ. 

 
1105 ;ɥɟɬ VI

ɪɚɛ ɝɚɪN N Ɇȼɬ    

 
.
 24 1105 24 26520ɩɪ ȽЭС VI

ɝɚɪ ɥɟɬ ɝɚɪЭ N Ɇȼɬ ч      .  (2.26) 
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2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 
 
2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢ 

ɩɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
 ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 1,5 % ɫɢɫ.

ɦɚɤɫ.Ɋ , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
7% ɨɬ ɫɢɫ.

ɦɚɤɫ.Ɋ . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɩɨɥɧɨɫɬɶɸ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ 
Ƚɗɋ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɳɚɬɶ ɧɚ Ɍɗɋ.  
 ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 N˖˔˕.ʒЭʠ = N˅˞˕.˓˃˄.ʒЭʠ + N˓ˈˊʒЭʠ .  (2.27) 
 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɜɧɚ:   
 𝑁˖˔˕.ʒЭʠ = ͳʹͲͷ + Ͳ = ͳʹͲͷ ʛʑ˕. 
 
 ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
   𝑁˖˔˕.ʡЭʠ = 𝑁˓˃˄ʡЭʠ + 𝑁˓ˈˊʡЭʠ.  (2.28) 
 
 ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. ɉɪɢ 
ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 
ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 6 ɥɟɬ. 
 Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 F˓ˈˏ˔˖˜.ʒЭʠ = ଵ∙N˖˔˕˔˖˜.ʒЭʠ଼ ∙ ͳˏˈ˔ = ସଽ଴଴଼ = ͸ͳʹ,ͷ  ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ .   (2.29) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

 F˓ˈˏ˒˓.ʒЭʠ = ଵ∙N˖˔˕˒˓.ʒЭʠ଼ ∙ ͳˏˈ˔ = ͳͷͳ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.  (2.30) 

 
 Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 
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F˓ˈˏʡЭʠ = (N˖˔˕ʡЭʠଶ ∙ ଵଶ ˏˈ˔ + N˖˔˕ʡЭʠଶ ∙ ͳˏˈ˔) ∙ ଵଶ = ቀଶହ଻଺ସ + ଶହ଻଺ଶ ቁ =ͳͻ͵ʹ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ .   
 (2.31) 

 
 Ɋɚɫɱɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8. 
 
Ɍɚɛɥɢɰɚ 2.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɪɚɛɨɬɟ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɫ ɪɚɫɯɨɞɚɦɢ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
ɋɢɫɬɟɦɚ ɋɭɳ. Ƚɗɋ ɉɪɨɟɤɬ. Ƚɗɋ Ɍɗɋ 
Pɫ max N ɧ.ɪ. N ɚ.ɪ. Nɪɚɛ N ɧ.ɪ. N ɪɟɦ. Nɪɚɛ N ɧ.ɪ. N ɪɟɦ. Nɪɚɛ N ɚ.ɪ N ɪɟɦ. 

I 5174 78 362 1756 78 
 

1205 10 
 

2214 362 
 

II  4947 74 346 1757 74 
 

980 10 
 

2210 346 
 

III  4554 68 319 1760 68 
 

657 9 75 2137 319 
 

IV 4099 61 287 1762 61 
 

1022 8 75 1314 287 
 

V 3706 56 259 1765 56 
 

1126 7 
 

815 259 283 
VI  3479 52 244 1766 52 

 
1105 7 

 
608 244 683 

VII 3479 52 244 1766 52 
 

1006 7 
 

707 244 683 
VIII 3706 56 259 1765 56 

 
1024 7 

 
917 259 283 

IX 4099 61 287 1762 61 306 965 8 
 

1372 287 
 ɏ 4554 68 319 1760 68 306 617 9 

 
2177 319 

 
XI  4947 74 346 1757 74 

 
980 10 

 
2210 346 

 
XII 5174 78 362 1756 78 

 
1205 10 

 
2213 362 

 
 

N ɭɫɬ.,Ɇȼɬ 4900 1205 2576 

 
Ȼɚɥɚɧɫ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɪɚɛɨɬɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɪɚɫɯɨɞɚɦɢ 90% 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.9. 
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Ɋɢɫɭɧɨɤ 2.11 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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Ɍɚɛɥɢɰɚ 2.9 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɪɚɛɨɬɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ 
ɪɚɫɯɨɞɚɦɢ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX ɏ XI  XII 
Pɫɪ, Ɇȼɬ 4628 4381 3992 3558 3184 2958 2958 3184 3558 3992 4381 4628 
NȽɗɋ ɝɚɪ.cɭɳ, Ɇȼɬ 2600 2600 2600 2600 2600 2600 2600 2600 2600 2600 2600 2600 
NȽɗɋ ɝɚɪ.ɩɪɨɟɤɬ, Ɇȼɬ 1205 958 657 1022 1126 1105 1006 1024 965 617 958 1205 
NɌɗɋ , Ɇȼɬ 1723 1723 1635 835 357 153 252 460 893 1675 1723 1722 

 
Ɋɢɫɭɧɨɤ 2.12 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

  
2.3.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ 
 
 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɪɚɫɯɨɞɚɦɢ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɭ ɩɪɢ ɜɵɛɨɪɟ 
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ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɢ ɰɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ 
ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  
 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ ɞɨɛɚɜɥɹɟɬɫɹ ɟɳɟ ɨɞɧɨ ɫɭɳɟɫɬɜɟɧɧɨɟ, ɚ ɢɦɟɧɧɨ, ɬɚɤ ɤɚɤ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɚ 
ɨɩɪɟɞɟɥɟɧɚ, ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɪɢ ɪɚɫɯɨɞɚɯ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɟ Nɭɫɬ=1205 Ɇȼɬ. Ⱥ ɬɚɤɠɟ, ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɫ ɰɟɥɶɸ ɧɟ ɩɪɟɜɵɲɟɧɢɹ ɨɬɦɟɬɤɢ ȼȻ ɪɚɜɧɨɣ ɇɉɍ ɞɨɩɭɫɬɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ ɜɨɞɵ.  

ɋɪɚɛɚɬɵɜɚɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɱɢɧɚɦ ɫ ɏI ɦɟɫɹɰɚ, ɜ ɧɚɩɪɹɠɟɧɧɵɣ ɞɥɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɟɪɢɨɞ.   
 

 ɗɦɟɫ. = NȽɗɋ ·t= NȽɗɋ·tɫɭɬ·24ɱ, Ɇȼɬ·ɱ.  (2.32) 
 
 ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ:  
 

 Э ȽɈȾ
 =Σ ɗɦɟɫ. /103

 =8.65 ɦɥɪɞ ɤȼɬ·ɱ.  (2.33) 
 
 Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ⱥɦɟɞɢɱɟɧɫɤɨɣ Ƚɗɋ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.13. 
 

 
Ɋɢɫɭɧɨɤ 2.13 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ 

ɝɨɞɭ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

 
3.1.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

 
  ɉɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ: 
 – ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɝɪɟɝɚɬɨɜ ɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ ɜɨ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɚɯ 
ɪɚɛɨɬɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ; 
 – ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɜɵɛɨɪɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɩɪɢ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɄɉȾ ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ ɡɚ ɫɱɟɬ ɦɚɫɲɬɚɛɧɨɝɨ ɷɮɮɟɤɬɚ, ɫɧɢɠɟɧɢɸ ɫɬɨɢɦɨɫɬɢ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɨɜ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɦɨɧɬɚɠɚ ɢ 
ɱɢɫɥɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ 
ɬɭɪɛɢɧ, ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ 
ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɚɝɪɟɝɚɬɨɜ.  
 ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ.  
 ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
 ʜȽɗɋሺܳȽɗɋሻ = ȼȻሺݖ ɫܸɪɚɛሻ − ɇȻሺܳɇȻሻݖ − Δh,  (3.1) 
 
ɝɞɟ ݖȼȻሺ ɫܸɪɚɛሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ɫܸɪɚɛ  ɨɬ ɇɉɍ ɞɨ ɍɆɈ (ɪɢɫɭɧɨɤ 1.2); ݖɇȻሺܳɇȻሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; 

Δh–  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ (ɩ.ɩ. 2.1). 
Ɍɚɤɠɟ ɫɬɪɨɢɦ ɤɪɢɜɭɸ ɡɚɜɢɫɢɦɨɫɬɢ ɇɝɷɫ (Qɝɷɫ) ɩɪɢݖʑʐଵ = ͶͶͳ.Ͳ ɞɥɹ 

ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
 

ɭɫɬ.ɪɚɫɱ N Ƚɗɋ ȽɗɋN k ɇ Q    ,  (3.2) 

 
ɝɞɟ ݇ே - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ே = ͺ,ͺ ሺ˒. ˒. ʹ.ͳሻ; 
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 2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 
ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 
 ܳȽɗɋ = ொȽɗɋ

max ⋅√ுȽɗɋ√ʜɪɚɫɱ
ಿ  ,  (3.3) 

 
ɝɞɟ ܳȽɗɋ

max  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ܪ˓˃˔˚ = ͹͵,ʹ ɦ. 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1.  
 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

QɇȻ, 
ɦ3/ɫ 

ZɇȻ
Ɂɢɦɚ, 
ɦ 

Δh, 
ɦ 

Zɇɉɍ, 
ɦ 

ZɍɆɈ, 
ɦ 

ZȼȻ1, 
ɦ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɩɨ ɦɨɳɧɨɫɬɢ 

Ɉɝɪ ɩɨ 
ɩɪɨɩɭɫɤ. 

ɫɩɨɫɨɛɧɨɫɬɢ 
Hɇɉɍ, 

ɦ 
HɍɆɈ, 

ɦ 
HZȼȻ1, 

ɦ 
Q, 

ɦ3/ɫ H, ɦ 
Q, 

ɦ3/ɫ H, ɦ 
0 362,0 0,6 455,0 425,6 441,0 92,4 63,0 78,4 1600 91,8 2000 73,2 

688 364,4 0,6 455,0 425,6 441,0 90,0 60,6 76,0 1650 89,1 1980 71,7 
1386 366,0 0,6 455,0 425,6 441,0 88,4 59,0 74,4 1700 86,4 1965 70,7 
2084 367,3 0,6 455,0 425,6 441,0 87,1 57,7 73,1 1750 84,0 1930 68,2 
2782 368,2 0,6 455,0 425,6 441,0 86,2 56,8 72,2 1800 81,6 1895 65,7 
3480 368,9 0,6 455,0 425,6 441,0 85,5 56,1 71,5 1850 79,4 1860 63,3 
4896 370,2 0,6 455,0 425,6 441,0 84,2 54,8 70,2 1900 77,3 1825 61,0 
5594 370,8 0,6 455,0 425,6 441,0 83,6 54,2 69,6 1950 75,4 1790 58,6 
6292 371,2 0,6 455,0 425,6 441,0 83,2 53,8 69,2 1970 74,6 1755 56,4 
6990 371,6 0,6 455,0 425,6 441,0 82,8 53,4 68,8 2000 73,5 1720 54,1 

 

 ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɬɭɪɛɢɧ.    
     ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ; ܪ˓˃˔˚ = ͹͵,ʹ ɦ. 
 – ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ; ܪ௠𝑖௡ = ͷͺ,Ͳ ɦ. 
 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ; ܪ௠௔௫ = ͻͲ,Ͳ ɦ. 
 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmax=700 ɦ3/c. 
  

3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
 Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɦɚɬɟɪɢɚɥɚɦ 
ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ; 
 2) ɨɬɧɨɲɟɧɢɟ ு೘𝑖೙ு೘𝑎ೣ˕˖˓ = Ͳ,͸ͶͶ ɦ.ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ 
ɞɚɧɧɵɯ. 
 3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 
ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
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 Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɭɪɛɢɧɚ ɉɅȾ90-ȼ45ɨ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2. 
 
Ɍɚɛɥɢɰɚ 3.2  – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ ɉɅȾ90-ȼ45ɨ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ  90 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 
 

85 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ 
 

820 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 
 

0,921 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
 

1000-1200 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 
 

0,26-0,38 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 

0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ 
 

4 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ 
 

15 

 
3.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ 

 
 ɇɚ Ƚɍɏ ɞɥɹ ɬɭɪɛɢɧɵ ɧɚɦɟɱɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɬɨɱɤɢ Ɋ1, 
ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɬɨɱɤɚɦɢ ɩɟɪɟɫɟɱɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ, ɩɪɨɜɟɞɟɧɧɨɣ 
ɱɟɪɟɡ ɨɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɢ ɥɢɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ ɞɥɹ 
ɉɅȾ90-ȼ45ɨ 
 – ɉɅȾ90-ȼ45ɨ -  ܳ ଵ˓′ = ͳ,ʹ͸ ɦ3/ɫ,𝜂ଵ˓ = Ͳ,ͻͲ͹; 
 Ⱦɥɹ ɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɵɛɨɪɚ ɜɚɪɢɚɧɬɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɪɚɫɱɟɬɵ 
ɜɵɩɨɥɧɢɦ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ, ɧɚɱɢɧɚɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɨɝɨ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ.  
 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 𝜂ʡ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜂ʡ = ͳ − ሺͳ − 𝜂ˏሻ ⋅ [ሺͳ − ሻߝ + ߝ ⋅ √஽భˏ஽భఱ ⋅ √ுˏுʟభబ ⋅ √ఔːఔˏఱ ] ,  (3.4) 

 
ɝɞɟ D1ɦ, ɇɦ – ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.2), ɦ; 𝜂ˏ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 

D1, ܪʟ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɦ; ߥː, ߥˏ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɦɨɞɟɥɢ ɢ 
ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ 
ɭɫɥɨɜɢɣ tɧ ɢ tɦ; ߝ - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ, ɞɥɹ ɉɅ ɬɭɪɛɢɧ 0,75 = ߝ. 
 Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 

ɦH ɩɪɟɞ,

maxmin / HH
1'

1 , ɦɢɧn O

ɫɥQ O /,'
1

ɦ ɨ
ɫɥQ /,'

max1

'
max1Qɩɪɢ

ɦD ɦ ,'
1

ɦH ɦ ,

Сt ɨ
ɦ ,



35 

 

𝑁௔∗ = ͻ,ͺͳ ⋅ ଵଶܦ ⋅ ܳଵ′ ⋅ ˓ܪ ⋅ ˓ܪ√ ⋅ 𝜂ʡ ⋅ 𝜂ʒ ,  (3.5) 
 
ɝɞɟ ܳଵ′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɦ3/ɫ;   𝜂ʒ ɫɪɟɞɧɢɣ ɄɉȾ 
ɝɟɧɟɪɚɬɨɪɚ, 𝜂ʒ = 0,97.  
 ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ:  
 ܼ௔∗ = ே˖˔˕ே𝑎∗  ,  (3.6) 

 
ɝɞɟ 𝑁˖˔˕ - ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, 𝑁˖˔˕ = ͳʹͲͷ Ɇȼɬ; ܼ௔∗  ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɨɥɶɲɟɝɨ ɰɟɥɨɝɨ ɡɧɚɱɟɧɢɹ ܼ௔, ɤɪɚɬɧɨɝɨ 2 ɢɥɢ 3. 

ɍɬɨɱɧɹɟɦ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 𝑁˃ = ே˖˔˕.௓˃  ,  (3.7) 
 

ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
 ݊௖∗ = ௡𝑝′ ⋅√𝛥௣⋅ு˓˃˔˚.஽భ  ,  (3.8) 

 
ɝɞɟ ݊௣′ – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; 
 𝛥˓ = 𝜂೅𝜂ಾ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 
ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ݊௖. 

ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ – 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ: 
 ݊ଵ௠௔௫/ ೙಴⋅ವభ√ʜ೘𝑖೙, ݊ ଵʟ/ = ௡಴⋅஽భ√ʜʟ⋅𝛥˓, ݊ ଵ௠𝑖௡/ ೙಴⋅ವభ√ʜ೘𝑎ೣ.    (3.9) 

 
 ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ n`max, n`p, n`min. 
Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɱɟɤ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ n`p 
ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ 𝜂ʡ ɢ ܳଵ′ , ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ: 
 ܳଵ/ ⋅ 𝜂் = ே˃ଽ,଼ଵ⋅஽భమ ⋅ு𝑝⋅√ு𝑝⋅𝜂ʒ.  (3.10) 

  
Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɧɚ Ƚɍɏ ɧɭɠɧɨ ɧɚɧɟɫɬɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ.  
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɚɝɪɟɝɚɬɚ, ɧɟɨɛɯɨɞɢɦɨ, ɧɚ ɥɢɧɢɢ n`min ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ɇmax, 
ɩɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ (3.10) ɜɦɟɫɬɨ ɇɪ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ, ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɢ 
ɫɨɟɞɢɧɹɟɦ ɟɟ ɫ ɪɚɫɱɟɬɧɨɣ ɭɬɨɱɧɟɧɧɨɣ. Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫɬɪɨɢɬɫɹ 
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ɩɚɪɚɥɥɟɥɶɧɨ ɢɡɨɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3 - 3.5. 
 
Ɍɚɛɥɢɰɚ 3.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ90-ȼ45ɨ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ D1 

D1,ɦ 8 7,5 7,1 6,7 6,3 6 5,6 

ηɦ 0,907 0,907 0,907 0,907 0,907 0,907 0,907 

ηɬ 0,947 0,946 0,946 0,945 0,945 0,945 0,944 

N'a,Ɇȼɬ 456,67 401,20 359,42 319,94 282,76 256,39 223,24 

Z'a,ɲɬ 2,64 3,00 3,35 3,77 4,26 4,70 5,40 

Za,ɲɬ 3 3 4 4 6 6 6 

Na,Ɇȼɬ 401,7 401,7 301,3 301,3 200,8 200,8 200,8 

∆ɪ 1,044 1,043 1,043 1,042 1,042 1,042 1,041 

n'c1,ɨɛ/ɦɢɧ 92,9 99,0 104,6 110,8 117,8 123,7 132,5 

nc1,ɨɛ/ɦɢɧ 93,8 100,0 107,1 115,4 125,0 125,0 136,4 

n1 Hmin,ɨɛ/ɦɢɧ 96,5 96,4 97,8 99,4 101,3 96,5 98,3 

n1 Hɪ,ɨɛ/ɦɢɧ 85,9 85,8 87,0 88,5 90,2 85,9 87,5 

n1 Hmax,ɨɛ/ɦɢɧ 77,4 77,4 78,5 79,8 81,3 77,5 78,9 𝜎 0,31 0,43 0,21 0,365 
 ௌ -13,60 -22,09 -6,28 -17,62 -11,23 -15,41 -23,82ܪ   

 

Ɍɚɛɥɢɰɚ 3.4 Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ ɩɨɥɨɠɟɧɢɹ ɭɬɨɱɧɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɉɅȾ90-
ȼ45ɨ 

Q'1,ɥ/ɫ ,ɩɨɞɛɨɪ 955 

ηɦ, ɨɬɧ ɟɞ., ɩɨɞɛɨɪ 0,918 

Q'1*ηɬ,ɦ3/c 0,1003 

ηɬ, ɨɬɧ ɟɞ. 0,952 

Q'1*ηɬ,ɦ3/c 0,1003 

 
Ɍɚɛɥɢɰɚ 3.5 Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ ɉɅȾ90-ȼ45ɨ 

Q'1,ɥ/ɫ 675 

ηɦ, ɨɬɧ ɟɞ. 0,915 

Q'1*ηɬ,ɦ3/c 0,736 

ηɬ, ɨɬɧ ɟɞ. 0,951 

Q'1*ηɬ,ɦ3/c 0,736 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɬɭɪɛɢɧ ɫ ɪɚɡɧɵɦ ɞɢɚɦɟɬɪɨɦ D1  

(ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ) ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɧɚ Ƚɍɏ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ ܪ௣ −  ௠௔௫ ɝɢɞɪɨɬɭɪɛɢɧɚ ɪɚɛɨɬɚɥɚ ɫܪ
ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ. Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ ɱɢɫɥɭ 
ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. ɍɬɨɱɧɟɧɧɚɹ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɞɨɥɠɧɚ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɨɛɥɚɫɬɢ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɞɢɚɩɚɡɨɧɚ ɪɚɫɯɨɞɨɜ ɢ ɤɚɜɢɬɚɰɢɢ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ 
ɩɪɢɦɟɦ ɜɚɪɢɚɧɬ ɝɢɞɪɨɬɭɪɛɢɧɵ: 

 
– ɉɅȾ90-ȼ45ɨ: Za = 4, nc= 93,8 ɨɛ/ɦɢɧ, D1=7,1ɦ; 
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 ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɪɢɬɟɪɢɟɦ ɜɵɛɨɪɚ ɬɭɪɛɢɧɵ ɹɜɥɹɟɬɫɹ, ɜ ɬɨɦ ɱɢɫɥɟ, 
ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ȽȺ. 
 Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ90-ȼ45ɨ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.1. 

ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɬɭɪɛɢɧɵ ɉɅȾ90-ȼ45ɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, 
ɪɢɫɭɧɨɤ Ȼ.1. 
 

3.1.4 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 
 

Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ (Qmin= 40 ɦ3/ɫ) ɫ ɪɟɠɢɦɧɨɝɨ 
ɩɨɥɹ ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ 
ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ ɇmax ɢ ɇmin ɩɨ ɮɨɪɦɭɥɟ: 

 ܳଵ/ = ொ೘𝑖೙௓𝑎⋅஽భమ√𝛥௣⋅ு ,  (3.11) 

 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 3.6.  
 
Ɍɚɛɥɢɰɚ 3.6 – Ʉɨɨɪɞɢɧɚɬɵ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 

ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ ɉɅȾ90-ȼ45ɨ 

ଵܳ/ɩɪɢ ɇmin, ɥ/ɫ 527 ଵܳ/ɩɪɢ ɇmax, ɥ/ɫ 417 

 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɛɪɚɧɧɵɣ ɬɢɩ ɝɢɞɪɨɬɭɪɛɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɸ 
ɩɨɩɭɫɤɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ. 
 

3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɟɟ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 
 Ɉɬɦɟɬɤɭ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɟё ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
.ʟ.ʙܼߘ  = ܼʜ.ʐ.ሺܳʜ.ʐ.ሻ + ʜௌ ,  (3.12) 
 
ɝɞɟ ܼʜ.ʐ.ሺܳʜ.ʐ.ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢܳʜ.ʐ., ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ʜௌ, ɦ. 
 Ƚɥɭɛɢɧɭ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɚɟɦ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɯ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
 – Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ c Hmax; 
 – Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ c Hɪɚɫɱ; 
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 – Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ ɧɚ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
 ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
௦ܪ  = ܤ − ఇ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ⋅ ܪ − ͳ,ͷ + 𝛥ܼʤ.ʞʚ ,  (3.13) 

 
ɝɞɟ B – ɚɬɦɨɫɮɟɪɧɨɟ ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ȼ = 10,33 ɦ.ɜɨɞ.ɫɬ; 
 ;ː˄ሺܳː˄ሻ - ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟܼߘ 

σ - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; 𝛥ܼʤ.ʞʚ– ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ,  ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅȾ ɢ ɊɈ ɬɭɪɛɢɧ ɪɚɜɧɚ 𝛥ܼʤ.ʞʚ= ʑ଴/2, 𝜟𝒁ʤ.ʞʚ= 1 
 

3.2.2 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ c ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ 
ɇmax 
 
 ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ, ɬɚɛɥɢɰɚ 3.7: 
௦ଵܪ   = ͳͲ,͵͵ − ఇ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ⋅ ௠௔௫ܪ   ,  (3.14) 

ʟʙଵߘ  = ː˄ሺܳː˄ሻܼߘ +  ௦ଵ ,   (3.15)ܪ
 ܳଵ = ܳଵ′ ⋅ ଵଶܦ ⋅ √𝛥݌ ⋅  ௠௔௫ .  (3.16)ܪ
 
Ɍɚɛɥɢɰɚ 3.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ90-
ȼ45ɨ ɩɪɢ ɪɚɛɨɬɟ ɨɞɧɨɝɨ ȽȺ ɫ Hmax 

 
D1, ɦ ∆1 ଵܳ/,ɦ3/ɫ ܳ,ɦ3/ɫ ܼߘː˄,ɦ 𝜎 Hs1, ɦ ߘʟʙ,ɦ 

ɇmax 7,1 1,043 0,675 329,63 363,15 0,095 0,55 363,70 
 

3.2.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ c ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɇɪɚɫɱ 
 
 ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ, ɬɚɛɥɢɰɚ 3.8: 
௦ଶܪ  = ͳͲ,͵͵ − ఇ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ⋅ ˚˔˃˓ܪ − ͳ.ͷ ,   (3.17) 

ʟʙଶߘ  = ː˄ሺܳː˄ሻܼߘ +  ௦ଶ ,  (3.18)ܪ
 ܳଶ = ܳଶ′ ⋅ ଵଶܦ ⋅ √𝛥݌ ⋅  (3.19)  . ˚˔˃˓ܪ
 
 
 



39 

 

Ɍɚɛɥɢɰɚ 3.8 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ90-
ȼ45ɨ ɩɪɢ ɪɚɛɨɬɟ ɨɞɧɨɝɨ ȽȺ ɫ Hɪɚɫɱ 

 
D1, ɦ ∆1 ܳଶ/,ɦ3/ɫ ܳ,ɦ3/ɫ ܼߘː˄,ɦ 𝜎 Hs2, ɦ ߘʟʙ,ɦ 

ɇɪ 7,1 1,043 0,955 420,60 363,47 0,21 -6,28 357,19 

  

 
3.2.4 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ c ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɦɨɳɧɨɫɬɶɸ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɭɪɛɢɧɵ 
 

 ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ, ɬɚɛɥɢɰɚ 3.9: 
௦ଷܪ  = ͳͲ,͵͵ − ఇ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ⋅  ௠𝑖௡ ,  (3.20)ܪ

ʟʙଷߘ  = ː˄ሺܳː˄ሻܼߘ +  ௦ଷ ,  (3.21)ܪ
 ܳଷ = ܳଷ′ ⋅ ଵଶܦ ⋅ √𝛥݌ ⋅  ௠𝑖௡ .  (3.22)ܪ
 
Ɍɚɛɥɢɰɚ 3.9 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ90-
ȼ45ɨ ɩɪɢ ɪɚɛɨɬɟ ɨɞɧɨɝɨ ȽȺ ɫ Hmin 

 
D1, ɦ ∆1 ܳଷ/,ɦ3/ɫ ܳ,ɦ3/ɫ ܼߘː˄,ɦ 𝜎 Hs, ɦ ߘʟʙ,ɦ 

ɇmin 7,1 1,043 0,870 341,07 363,19 0,17 -0,76 362,43 

 
 Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ ߘʟʙ = ͵ͷͲ,ͺ͸ˏ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ Hs2= -6,28 ɦ. 
 

3.2.5 ȼɵɛɨɪ Ɇɇɍ 
 
ȼ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɨɣ ɜɯɨɞɹɬ: 

ɪɟɝɭɥɹɬɨɪ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɚɩɩɚɪɚɬɭɪɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɬɢɩ ɢ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɢ 
ɤɨɥɨɧɨɤ ɭɩɪɚɜɥɟɧɢɹ, ɭɨɬɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.10 ɢ 3.11. 
 ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɞɢɚɦɟɬɪɚ 8,0 ɦ ɬɭɪɛɢɧɵ ɉɅȾ90-ȼ45 ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ 
Ɇɇɍ 6,3/1-40-8-2. 
 Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ȽȺ6,3/1-40, ɞɥɹ ɤɨɬɨɪɨɝɨ 
 – ȼɦɟɫɬɢɦɨɫɬɶ- 6,3 ɦ3; 
 – ɑɢɫɥɨ ɫɨɫɭɞɨɜ – 1. 
 
Ɍɚɛɥɢɰɚ 3.10 - Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ.  

Ɉɛɨɡɧɚɱɟɧɢɟ 
Ɋɚɡɦɟɪɵ, ɦɦ 

D D1 H H1 Dɇ d 
ȽȺ 1664 2050 3650 3070 150 50 

 
Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ: 
 – ɋɥɢɜɧɨɣ ɛɚɤ ɆȺ8-2 
 – ȼɦɟɫɬɢɦɨɫɬɶ - 8 ɦ3; 
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Ɍɚɛɥɢɰɚ 3.11 - Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ 

 
 ɇɚɫɨɫ 3ȼ40/40ȽɌ-2: 
 – ɑɢɫɥɨ ɧɚɫɨɫɨɜ- 2; 
 – ɉɨɞɚɱɚ 8,9 ɥ/ɫ; 
 – Ɇɨɳɧɨɫɬɶ 53ɤȼɬ. 
 ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 4Ⱥ225Ɇ4: 
 – Ɇɨɳɧɨɫɬɶ 55ɤȼɬ; 
 – ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 1450ɨɛ/ɦɢɧ; 
 ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɟɝɭɥɹɬɨɪɵ ɗȽɊɄ: 
 – Ɍɢɩ ɪɟɝɭɥɹɬɨɪɚ ɗȽɊɄ-2ɂ1-150-11; 
 – Ɍɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɗȽɊɄ-2ɂ1; 
 – Ɍɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ ɗȽɊɄ-150-11; 
 – Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ - 335×575×2400; 
 – Ɇɚɫɫɚ 150 ɤɝ. 
 

3.3 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
 ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɨɣ ɩɨɥɢɬɢɤɟ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɫɧɨɜɧɵɦ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɧɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ ɢ 
ɧɚɢɦɟɧɶɲɢɦ ɩɨɬɪɟɛɥɟɧɢɟɦ ɧɚ ɜɨɡɛɭɠɞɟɧɢɟ.  
 Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɧɭɠɧɨ ɫɬɪɟɦɢɬɶɫɹ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɚɥɨɦ ɬɭɪɛɢɧɵ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɪɚɡɪɚɛɨɬɚɧɚ ɪɚɫɲɢɪɟɧɧɚɹ ɫɢɫɬɟɦɚ ɟɝɨ ɦɨɧɢɬɨɪɢɧɝɚ, ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɨɤɚɡɚɧɢɣ ɜɫɬɪɨɟɧɧɵɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɞɚɬɱɢɤɨɜ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɫɬɚɬɨɪɚ 
ɢ ɪɨɬɨɪɚ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɝɪɟɜɚ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, ɡɚɦɟɪɚ ɜɨɡɞɭɲɧɨɝɨ 
ɡɚɡɨɪɚ, ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɞɪ. ɩɚɪɚɦɟɬɪɨɜ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ: 
 – ɷɮɮɟɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɯɥɚɠɞɟɧɢɹ; 
 – ɜɫɬɪɨɟɧɧɵɟ ɞɚɬɱɢɤɢ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ. 
 – ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɦɟɧɟɟ 40 ɥɟɬ; 
 – ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɠɞɭ ɤɚɩɢɬɚɥɶɧɵɦɢ ɪɟɦɨɧɬɚɦɢ ɧɟ ɦɟɧɟɟ 7 ɥɟɬ; 
 – ɄɉȾ ɧɟ ɦɟɧɟɟ 97%; 
 – ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɥɠɧɚ ɫɨɯɪɚɧɹɬɶɫɹ ɧɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ:48,75 
÷ 51,25 Ƚɰ; 
 – ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɜ ɩɪɟɞɟɥɚɯ -5 ÷ +10%; 
 – ɤɥɚɫɫ ɧɚɝɪɟɜɨɫɬɨɣɤɨɫɬɢ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɩɨ      
ȽɈɋɌ8865-93 ɧɟ ɧɢɠɟ F. 

Ɉɛɨɡɧɚ-
ɱɟɧɢɟ 

Ɋɚɡɦɟɪɵ, ɦɦ 

ȼ ȼ1 ȼ2 L L1 L2 L3 H H1 H2 H3 H4 

ɆȺ 2500 2716 1600 2500 2716 3030 1800 1300 1200 1910 780 160 
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 Ɉɩɪɟɞɟɥɢɦ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: 
 ʹ˓ = ௙௡಴ ,  (3.23) 

 

ɝɞɟ ʹ˓ = ଷ଴଴଴ଵ଴଻,ଵ = ʹͺ – ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɟɧɟɪɚɬɨɪɚ. 
 Ɋɚɫɫɱɢɬɚɟɦ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: 

 ܵɧɨɦ = ே𝑎௖௢௦ 𝜙 ,  (3.24) 

 
ɝɞɟ ܿݏ݋ 𝜙 = Ͳ,ͺͻ– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. 
 

 ܵɧɨɦ = ଷ଴ଵ,ଷ଴,଼ଽ = ͵͵ͺ,ͷͶɆȼȺ. 
 
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ 
ɋȼ-1639/156-56. ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.12. 
 
Ɍɚɛɥɢɰɚ 3.12 –  ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1639/156-56 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ ɆȼȺ 352 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 317 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,9 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 15,75 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 6,48 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 107,1 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ Xd ɨ.ɟ. 1,01 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’d ɨ.ɟ. 0,33 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X”d ɨ.ɟ. 0,24 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɬɢɪɢɫɬɨɪɧɚɹ 
ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 

Ɇɚɫɫɚ ɪɨɬɨɪɚ mɪ ɬ 800 
Ɇɚɫɫɚ ɨɛɳɚɹ mɨɛ ɬ 1100 

Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ ɫɬɚɬɨɪɚ Dɫ ɦɦ 16700 
ɋȼ- ɫɢɧɯɪɨɧɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ; 1639-ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɫɬɚɬɨɪɚ, ɫɦ; 156- ɞɥɢɧɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ 

ɫɟɪɞɟɱɧɢɤɚ, ɫɦ;  - 56 ɱɢɫɥɨ ɩɨɥɸɫɨɜ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 

 
ȼ ɬɚɛɥɢɰɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɱɚɫɬɢ 
 

Ɍɚɛɥɢɰɚ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  
Ƚɟɧɟɪɚɬɨɪɵ ɋɢɫɬɟɦɚ 

ɑɢɫɥɨ ɢ ɦɨɳɧɨɫɬɶ Uːˑˏ cos φːˑˏ Uːˑˏ Sˍ.ˊ. ɉɪɨɬɹɠёɧɧɨɫɬɶ ɥɢɧɢɣ 

ɲɬ×Ɇȼɬ ɤȼ ɨ.ɟ. ɤȼ Ɇȼ∙Ⱥ ɤɦ 

4×352 15,75 0,9 500 500 245 

 
Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɜɨɩɪɨɫɨɜ, ɪɟɲɚɟɦɵɯ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɹɜɥɹɟɬɫɹ 

ɜɵɛɨɪ ɜɢɞɚ ɛɥɨɤɨɜ ɧɚ Ƚɗɋ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɬɚɧɞɚɪɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ 
«Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» 

ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 ɜ ɝɥɚɜɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɛɥɨɤɨɜ: 

- Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ; 
- ɍɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ; 
- Ɉɛɴɟɞɢɧɟɧɧɵɣ ɛɥɨɤ 
Ɍɚɤ ɤɚɤ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɱɟɬɵɪɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ 

352 Ɇȼɬ ɤɚɠɞɵɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ (ɪɢɫɭɧɨɤ 4.1). 

 
4.1.1 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
4.1.1.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɋȼ-1639/156-56 ɛɵɥɢ ɜɵɛɪɚɧɵ ɜ ɤɭɪɫɟ 

«Ƚɢɞɪɨɦɚɲɢɧɵ», ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-1639/156-56 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ ɆȼȺ 352 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 316,7 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,9 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 15,75 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 6,48 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 107,1 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X”d ɨ.ɟ. 0,24 

ȼɟɫ ɪɨɬɨɪɚ Gɪɨɬ ɬ 800 

ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ   
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4.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 

4.2.1 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 
ɛɥɨɤɨɦ 
 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
 S˓˃˔˚ = ୬ሺʟʒ ːˑˏ−ʟ˔ːሻୡ୭ୱφʒ  ,   (4.1) 

              
ɝɞɟ cos 𝜑 − ɧɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ; 

Ɋɫɧ – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (Ɋɫɧ = 0,01 ∙ Ɋɧɨɦ.ɝ). 
 S˓˃˔˚ = ଵሺଷଵ଺,଻−ଷଵ଺,଻∙଴,଴ଵሻ଴,ଽ = ͵Ͷͺ ʛʑ ∙ ʏ.  

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-400000/500. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/500 Sːˑˏ, 
ɆȼȺ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
400 525 15,75 13 790 315 0,45 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
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4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
 S˓˃˔˚ = ʹ ∙ ሺʟʒ ːˑˏ−ʟ˔ːሻୡ୭ୱφʒ  ,  (4.2) 

 
ɝɞɟ cos 𝜑 − ɧɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ; 

Ɋɫɧ – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (Ɋɫɧ = 0,01 ∙ Ɋɧɨɦ.ɝ). 
 S˓˃˔˚ = ʹ ∙ ሺଷଵ଺,଻−ଷଵ଺,଻∙଴,଴ଵሻ଴,ଽ = ͸ʹ͹ ʛʑ ∙ ʏ.  

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɐ-630000/500. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
 

Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɐ-630000/500 Sːˑˏ, 
ɆȼȺ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
630 525 15,75 14 1210 420 0,4 

 
4.2.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ (1-2) % ɨɬ Sʒ ːˑˏ: 
 S˔.ː. = Ͳ,Ͳͳ ∙ Pʒ ːˑˏୡ୭ୱφʒ ,  (4.3) 

 S˔.ː. = Ͳ,Ͳͳ ∙ ଷଵ଺,଻଴,ଽ = ͵,ͷʹ ʛʑ ∙ ʏ.  
 

ɋɨɝɥɚɫɧɨ ɋɌɈ, ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ.  

 
ɉɨ ɤɚɬɚɥɨɝɭ ɡɚɜɨɞɚ «Ɍɪɚɧɫɧɚ» ɜɵɛɢɪɚɸɬɫɹ 3 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆɇ–

4000/35. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆɇ–4000/35 Sːˑˏ, Ɇȼ∙Ⱥ 
Uʜ, ɤȼ Uˍ, % Uʑʜ Uʜʜ 

4 15,75 6,3 7,5 
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4.2.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ɋɍ ȼɇ 
 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 S˔ː = ݊ ∙ ሺPˆː−଴,଴ଵ∙Pˆːሻୡ୭ୱφʒ = Ͷ ∙ ሺଷଵ଺,଻−଴,଴ଵ∙ଷଵ଺,଻ሻ଴,ଽ = ͳ͵ͻ͵ ʛʑ ∙ ʏ.   (4.4) 

 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 500 ɤȼ: 

 Pː ˃˕. = ͹ͷͲ ʛʑ˕;      ʙ = ͳ,Ͳ;      cosφ˔ = Ͳ,ͺͷ;    
 

ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 330 ɤȼ ɢ ɜɵɲɟ Ʉ = 1, ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 220 ɤȼ –  Ʉ 
=1,2, ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 110 ɤȼ – Ʉ = 1,4.  ʟː˃˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ.  

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 500 ɤȼ: 
 nˎ = P˖˔˕−P˔ːሺʙ∙Pː˃˕./ୡ୭ୱφ˔ሻ + ͳ = ଵଷଽଷሺଵ,଴∙଻ହ଴/଴,଼ହሻ + ͳ = ʹ,ͷͺ .  (4.5) 

                                 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 500 ɤȼ ɪɚɜɧɵɦ nˎ = ͵. 

 I˓˃˄ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଵଷଽଷ ଷ∙√ଷ∙ହ଴଴ = Ͳ,ͷͶ ˍʏ .  (4.6) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 500 ɤȼ: 

 I˓˃˔˚ = αʡ ∙ αi ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ Ͳ,ͷͶ = Ͳ,ͷ͸ ˍʏ ,  (4.7) 
 
ɝɞɟ αi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  αʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=500 ɤȼ 
ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 400/51.  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͺʹͷ ʏ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 

 I˒.˃˅ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଵଷଽଷଶ∙√ଷ∙ହ଴଴ = Ͳ,ͺͲ ˍʏ ,   (4.8) 

 Iˇˑ˒ > I˒.˃˅, ͅ ʹͷ ʏ > ͺͲͲ ʏ  
 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɩɨ ɧɚɝɪɟɜɭ ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ 
ɜɵɩɨɥɧɹɟɬɫɹ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ–400/51 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
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Ɍɚɛɥɢɰɚ 4.6 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ–400/51 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 
ɮɚɡɟ 

r0 Ɉɦ/ɤɦ x0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 

3 0,025 0,36 0,000362 
 

4.3 ȼɵɛɨɪ ɫɯɟɦɭ Ɋɍ ȼɇ 
 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɟɧɢɟ ɤɨɦɩɥɟɤɬɧɨɝɨ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ (ɄɊɍɗ) ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɫɬɨɣ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɣ ɫ ɧɚɢɦɟɧɶɲɢɦ ɱɢɫɥɨɦ 
ɜɵɤɥɸɱɚɬɟɥɟɣ. Ɉɛɨɫɧɨɜɚɧɢɟɦ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɢ 
ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ ɈȺɈ «ɊɭɫȽɢɞɪɨ», «ɜɧɨɜɶ 
ɫɨɨɪɭɠɚɟɦɵɟ ɢ ɤɨɦɩɥɟɤɫɧɨ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɟ Ɋɍ 110 ɤȼ ɢ ɜɵɲɟ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɄɊɍɗ ɜɧɭɬɪɢ ɡɞɚɧɢɹ. ȼ ɡɨɧɚɯ ɯɨɥɨɞɧɨɝɨ ɤɥɢɦɚɬɚ 
ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -50˚ɋ ɢ ɧɢɠɟ, ɚ ɬɚɤɠɟ ɜ ɡɨɧɚɯ ɫɨ ɫɧɟɠɧɵɦ 
ɩɨɤɪɨɜɨɦ ɛɨɥɟɟ 1,5ɦ ɩɪɢɦɟɧɟɧɢɟ ɄɊɍɗ ɨɛɹɡɚɬɟɥɶɧɨ».  

ɋɨɝɥɚɫɧɨ ɩ.17.2.11 ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ», ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ 
ɞɜɟ ɫɢɫɬɟɦɵ ɲɢɧ ɫ ɬɪɟɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɧɚ ɞɜɟ ɰɟɩɢ (ɫɯɟɦɚ «3/2»). 
 

4.3.1 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin. 

 
4.3.1.1 Ɋɚɫɱɟɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 
Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 
ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 xʒ = x ′ୢ′ ∙ ୙ːˑˏమୗ ːˑˏ = Ͳ,ʹͶ ∙ ଵହ,଻ହమଷହଶ  = Ͳ,ͳ͹ ʝˏ.   (4.9) 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 

 Eʒ = E∗" ∙ U˄ = ͳ,ͳ͵ ∙ ͳͷ,͹ͷ = ͳ͹,ͺ ˍʑ.  (4.10) 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 

 xʡ = Uʙ% ∙ UːˑˏଶͳͲͲ ∙ Sːˑˏ = ͳͳ ∙ ͷʹͷଶͳͲͲ ∙ ͶͲͲ = ͺͻ,ͷͺ ʝˏ.  (4.11) 

 
ɋɢɫɬɟɦɚ: 
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xʠ = ୙ːˑˏమୗ ˍˊ = ହ଴଴మହ଴଴ = ͷͲͲ,Ͳ ʝˏ.  (4.12) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 500 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 

 xʚ = x଴,˖ˇ ∙ l = Ͳ,͵͸ ∙ ʹͶͷ = ͺͺ,ʹͲ ʝˏ.  (4.13) 
 

ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ U˄ଵ = ͳ,Ͳ ∙ ͷʹͷ = ͷʹͷ ˍʑ.  (4.14) 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kʡ = ୙ʜʜ୙ʑʜ = ଵହ,ହହଶହ = Ͳ,Ͳ͵.   (4.15) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 rˆ = ୶∗ʒ୘˃,ʒ∙ω = ଴,ଶସ ଴,଴ସହ∙ଷଵସ = Ͳ,Ͳʹ ʝˏ ,   (4.16) 

 r˔ = ୶ʠ୘˃,ʠ∙ω = ହ଴଴଴,଴ଷହ∙ଷଵସ = Ͷͷ,ͷͲ ʝˏ ,   (4.17) 

    rˎ = r଴,˖ˇ ∙ l = Ͳ,Ͳʹͷ ∙ ʹͶͷ = ͸,ͳ͵ ʝˏ ,   (4.18) 
 r˕ = ΔPk∙୙మ˄ୗːˑˏమ = ଴,଻ଽ∙ହଶହమସ଴଴మ = ͳ,͵͸ ʝˏ.   (4.19) 

 
4.3.1.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢ ɪɚɫɱɟɬ 

ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin»  

 
ɇɚ ɪɢɫɭɧɤɟ 4.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.3 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 
«RastrWin», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 
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Ɋɢɫɭɧɨɤ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
Ɍɚɛɥɢɰɚ 4.7 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

Ɍɢɩ ɄɁ ɉ1 I˒.଴ i˖ 

1ɮ 9 17,73 27,58 
3ɮ 9 11,83 18,40 
3ɮ 1 60,17 93,60 

    

4.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  
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Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% 
ɧɚɩɪɹɠɟɧɢɢ: 

 Iˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ ,   (4.20) 
 Iˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ ͳ͵,ͷͺ = ͳͶ,ʹ͸ ˍʏ.  
 

Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫ୟ୶ ሺʟʢʑʜሻ = ୗˆ,ːˑˏ√ଷ∙୙˕,ːˑˏ = ଷହଶ√ଷ∙ହଶହ = Ͳ,Ͷ͹ ˍʏ.   (4.21) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 500 ɤȼ: 

 I˓˃˄.௠௔௫ = ୗ∑ሺ୬ˎሻ∙√ଷ∙୙ːˑˏ = ଵଷଽଷଷ∙√ଷ∙ହଶହ = Ͳ,ͷͶ ˍʏ.   (4.22) 

  
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˉ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଵଷଽଷଶ∙√ଷ∙ହଶହ = Ͳ,ͷ͸ ˍʏ.   (4.23) 

 
4.5 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ 
ɡɧɚɱɟɧɢɹɦ, ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 Uːˑˏ ൒ Uːˑˏ.˔ ,  (4.24) 
 Iːˑˏ ൒ I˓˃˄,୫ୟ୶ ,  (4.25) 
 Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔˚.  (4.26) 
 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–20/15000 
ɍ3 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–20/15000 ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8.  
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Ɍɚɛɥɢɰɚ 4.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-20/15000 ɍ3 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-20/15000 ɍ3 U˔ˈ˕ˋ ːˑˏ = ͳͷ,͹ͷ ˍʑ Uːˑˏ = ʹͲ ɤȼ Uːˑˏ = ʹͲɤȼ Iʒ.˓˃˄ = ͳͶʹ͸Ͳ ʏ Iːˑˏ = ͳͷͲͲͲ Ⱥ Iːˑˏ = ͳͷͲͲͲ Ⱥ I୬଴ = ͸Ͳ,ͳ͹ ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͻͲ ɤȺ I˕.˔˕ = ͳʹͷ ɤȺ ܫ୷ = ͻ͵,͸Ͳ ɤȺ i˒˓.˔ˍ˅ = ʹ͵Ͳ ɤȺ iˠˎ.˔˕ = ͵ͳͷ ɤȺ 

  tˑ˕ˍˎ = ͵ ˔. ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͸Ͳ,ͳ͹ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = ͵ʹͷ,ͺͶ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = 
 = ͻͲଶ ∙ ͵ = ʹͶ͵ͲͲˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͵ͳͷଶ ∙ ͵ = ʹͻ͹͸͹ͷ ˍʏଶ ∙ ˔ 

 
4.6 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɈɅ–20–1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈɅ-20-1 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 4.9. 
 
Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈɅ–20-1 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͷ,͹ͷ ˍʑ Uːˑˏ = ʹͲ ˍʑ I˓˃˄ ୫ୟ୶ < Iːˑˏ Iʒ.˓˃˄ = ͳͶ,ʹ͸Ͳ ˍʏ Iːˑˏ = ͳͷͲͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 
 
Ɍɚɛɥɢɰɚ 4.10– ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͷ,͹ͷ ˍʑ Uːˑˏ = ʹͲˍʑ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 15,75 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 20 ɍɏɅ1 ɮɢɪɦɵ ɈȺɈ 
«Ɋɚɡɪɹɞ». 

 
4.7 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ 

ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɩɚɪɚɦɟɬɪɨɦ, 
ɞɚɧɧɵɦ ɜ ɤɚɬɚɥɨɝɟ. ȼ ɬɚɛɥɢɰɚɯ 4.11, 4.12, 4.13 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɛɨɪɵ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɜ ɰɟɩɹɯ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

Ɍ155 ɦɚɪɤɢ ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» – ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫ 
ɩɪɭɠɢɧɧɵɦ ɩɪɢɜɨɞɨɦ, ɤɨɦɩɚɧɢɢ «Ʉɨɧɬɚɤɬ». ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11: 
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Ɍɚɛɥɢɰɚ 4.11 – ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ  
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ U˔ˈ˕ˋ ːˑˏ = ͷͲͲ ˍʑ I˓˃˄ ୫ୟ୶ = ʹͲͲ ʏ I୬଴ = ͳͳ,ͺ͵ ɤȺ i୷ = ͳͺ,Ͷ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = ͳͳ,ͺ͵ଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ͷ,͸ ˍʏଶ ∙ ˔ 

 
ɄɊɍɗ ɫɟɪɢɢ Ɍ155 ɫ ɬɨɤɨɦ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɩɨɞɫɬɚɧɰɢɢ: ɜɵɤɥɸɱɚɬɟɥɢ,  ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɟɦ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, Ɉɉɇ. ɄɊɍɗ ɹɜɥɹɟɬɫɹ ɤɚɱɟɫɬɜɟɧɧɵɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɦɧɨɠɟɫɬɜɨɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɜɤɥɸɱɚɹ ɤɨɦɩɚɤɬɧɨɫɬɶ, 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɬɨɣɤɨɫɬɶ ɤ 
ɜɨɡɞɟɣɫɬɜɢɸ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. ɉɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12. 

 
Ɍɚɛɥɢɰɚ 4.12 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɹɱɟɣɤɢ ɄɊɍɗ-500 ɤȼ. 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

U˔ˈ˕ˋ ːˑˏ = ͷͲͲ ˍʑ Uːˑˏ = ͷͲͲ ɤȼ I˓˃˄ ୫ୟ୶ = ʹͻͲ ʏ Iːˑˏ = ͸͵ͲͲ Ⱥ I୬଴ = ͳͳ,ͷͺ ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͸͵ ɤȺ i୷ = ͳͺ,Ͳͳ ˍʏ i˒˓.˔ˍ˅ = ͳ͸Ͷ ɤȺ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = ͳͳ,ͷͺଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ= ͷ,͵͸ ˍʏଶ ∙ ˔ 

ʑˍ.˓˃˔˚ = Iଶ̞ ∙ (tˑ˕ˍ + t˓ˊ) = ͸͵ଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ= ͳͷͺ,ͺ ˍʏଶ ∙ ˔ 

 
Ɍɚɛɥɢɰɚ 4.13 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 

 
ɋɨɝɥɚɫɧɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼɵɛɪɚɧ Ɉɉɇ-ɉ-500/220/10/500 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪ-
ɚɩɩɚɪɚɬ». 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
5.1 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ. 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɢ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  
 ːܫ ˆሺଵሻ = ܵːˑˏ√͵ ∙ ܷːˑˏ = ͵ͷʹ√͵ ∙ ͳͷ,͹ͷ = ͳʹͻͲ͵. (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
 ːܫ ˆሺଶሻ = ːܫ ˆሺଵሻ ∙ ˕˕ܭ˘˔ܭ = ͳʹͻͲ͵ ∙ ͳͳͶͲͲͲ/ͷ = Ͷ,͸ͳ ʏ. (5.2) 

 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɚɪɚɦɟɬɪɨɜ ɨɛɦɨɬɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ. Ɇɨɳɧɨɫɬɶ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɪɚɜɧɚ: 
 ܵ˅ˑˊ˄ = √͵ܷːːːܫ ˑˏ ˓ˑ˕ = √͵ ∙ Ͳ,͵Ͷͷ ∙ ͳͶͷͲͳ,ʹʹͷͷ = ͶͲͲ ˍʑʏ. (5.3) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ ɧɚ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɌɌ: 
ܫ˓  ˑ˕ሺଶሻ = ːܫ ˑˏ ˓ˑ˕ܷːːܭ˔˘ͳ,ʹʹͷͷ ˅ܷːܭ˕˕ ˅ː = ͳͶͷͲ ⋅ ͶͶͲ ⋅ ͳͳ,ʹʹͷͷ ⋅ ͳͷ,͹ͷ ⋅ ସ଴ହ = Ͷ,ͳ͵ ʏ. (5.4) 

 
5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ 

ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȽȽ CB-1639/156-56: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ 

ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 



53 

 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ 
 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ-400000/500-ɍ1: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ 

ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ); 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ (ɩɨɬɟɪɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɥɨɦɤɚ 

ɦɚɫɥɨɧɚɫɨɫɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ); 
 ɆɌɁ ɫ ɩɭɫɤɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 500ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 15,75 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 
 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ ɧɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ 500 ɤȼ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ); 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

(ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɍɊɈȼ 500ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 500ɤȼ). 
 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 6 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ;  
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5.3 ɉɚɪɚɦɟɬɪɵ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
 
ɉɚɪɚɦɟɬɪɵ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ: 5.1, 5.2. 

 
Ɍɚɛɥɢɰɚ 5.1- ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ-1639/156-56 

 Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, MȼȺ 352 

ɚɤɬɢɜɧɚɹ, MBɬ 317 

 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 15,75 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,9 

 ɑɚɫɬɨɬɚ, Ƚɰ 50 

 ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 100 

 ɑɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 1 

 ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 12903 

 Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1450 

 ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɨ.ɟ. 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,1 

ɩɟɪɟɯɨɞɧɨɟ  X'd 0,35 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,24 

 ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 0,19 

 ȿɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ/ɮɚɡɭ 1,1 

 

Ɍɚɛɥɢɰɚ 5.2- ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Ɍɢɩ ɌȾɐ-400000/500-ɍ1 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, MȼȺ 400000 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤB 525 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 11 

Ƚɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/Δ 

 

Ɍɚɛɥɢɰɚ 5.3- ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ɍɢɩ ɌɆɇ–4000/35 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɤBȺ 4000 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤB BH: 35; 

Ƚɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Y/D-11 
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5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 

 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (ܫʠ.ʖ. <Ͳ,ʹ ∙ ːܫ ˑˏ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜ = ͳʹͻͲ͵ ʏ. 
ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ̝ܫ ˓଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͳʹͻͲ͵ = ͸Ͷͷ ʏ ,                                  (5.5) 
 

ɝɞɟ ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ܫ̝  ˓଴ ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ ͸Ͷͷ = ͳʹͻͲ ʏ ,                                                (5.6) 
 

ɝɞɟ ܭʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 
ܫ̝  ˓଴ = Ͳ,ʹ ∙ ʜܫ = Ͳ,ʹ ∙ ͳʹͻͲ͵ = ʹͷͺͳ ʏ.                                                      (5.7) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ்ܭ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ்ܭ ɜɵɛɢɪɚɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ: 

ʜʐሺʙʖሻܫ  = ʏʞܭ ∙ ʝʓʜܭ ∙ 𝑖݂ ∙  ʛʏʙʠ ,  (5.8)ܫ
 

ɝɞɟ ܭʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫʛʏʙʠ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 
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ʛʏʙʠܫ  = ாʒ′′𝑋೏′′ ∙ ʜܫ = ଵ,ଵ଴,ଶସ ∙ ͳʹͻͲ͵ = ͷͻͳͶͲ ʏ.                                               (5.9) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͷͻͳͶͲ = ͷͻͳͶ ʏ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > ூʜʐሺʙʖሻ∙ʙʜூʡ ,                                                                                              (5.10) 

 
ɝɞɟ ʙʜ = ʹ − Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʡ − ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

 ʙʡ > ͷͻͳͶ ∙ ʹͷͻͳͶͲ = Ͳ,ʹ. 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ʙʡ = Ͳ,ʹ. 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଶ଴,ଶ = ͳ.                                                                                     (5.11) 

 
Ɍɨɪɦɨɡɧɨɣ ɬɨɤ B ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ B ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଶ଴,ଶ = ͳ.                                                                                       (5.12) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ B = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ ɫɪɚɛɚɬɵɜɚɧɢɹ  ˑܫ ˕˔ = ʹ … ͳʹܫʜ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ˑܫ ˕˔ = ͸ܫʜ. 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ 

ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
 

5.4.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ.ܷ଴ଷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɟɝɨ ɧɟɣɬɪɚɥɢ, ɚ ɬɨɪɦɨɡɧɚɹ ɰɟɩɶ 
ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱёɬ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ 
ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2 
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Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 

 .ʒ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1,1 ɦɤɎ/ɮɚɡɭ  
 .ʡ- ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,00733ɦɤɎ/ɮɚɡɭ; 
 ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ – ˛ܥ 
0,008 ɦɤɎ/ɮɚɡɭ; 
 ʑʒ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 15,75 ɤȼ ɫɨ ɫɬɨɪɨɧɵܥ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,45ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); 

 
ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

Σܥ   = ்ܥ + ʒܥ + ʠ˛ +  ʑʒ , (5.13)ܥ
Σܥ  =0,0073+1,1+0,008+0,45=1,57 ɦɤɎ/ɮɚɡɭ, 

 ܷ଴ˠˎ.˔˕. = ܭ ∙ ܷ଴ ஼೅∙ሺఓబሻ஼೅∙ሺఓబሻ+஼∑ .                                                                        (5.14) 

 
ɝɞɟ ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܭ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, K= 0,5; ்ܥ ∙ ሺߤ଴ሻ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,015 ɦɤɎ/ɮɚɡɭ; ܷ଴ − ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ܷ଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = ଵଷ ∙ ହଶହ√ଷ = ͻ͸ ˍʑ.                                                          (5.15) 
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ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 15,75 ɤȼ: 
௖ܫ  = ܷˎ ∙ 𝜔 ∙ ʠ∑ = ͳͷ,͹ͷ ∙ ͵ͳͶ ∙ ͳ,ͷ͹ = ͹,͹Ͷ ʏ.                                     (5.16) 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 500ɤȼ:  
 

 ܷ଴ˠˎ.˔˕. = Ͳ,ͷ ∙ ͻ͸ͲͲͲ ∙ ଴,଴ଵହ଴,଴ଵହ+ଵ,ହ଻ = ͶͷͶ ʑ. 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ௄ʜ௄ʑ ∙ ଵ௡ʡʜ ∙ ܷ଴ˠˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଵ∙ସହ଻భఱ,ళఱబ,భయ = ͳ,ͷ͵ ʑ,                                      (5.17) 

 
ɝɞɟ ܭʜ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ܭʑ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ, ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; : ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟɦ ɩɨɥɟɣ ȽȽ, ɨɫɬɚɧɨɜɨɦ ɬɭɪɛɢɧɵ 
ɢ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

Ⱦɥɹ ɨɪɝɚɧɚ ܷ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

ɉɪɢ ܭʡ = ͳ,͵ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30% ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ 
ɫɬɚɬɨɪɚ: 

 ܺ = ଵ௄ʡ+ଶ = ଵଵ,ଷ+ଶ = Ͳ,͵ ˑ. ˈ.  (5.18) 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ܷ଴ଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
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5.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
 
1) ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ ܷଶ > ɜɵɛɢɪɚɟɬɫɹ: 
 ܷʠʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͷ͹ͷͲͳͷ͹ͷͲ/ͳͲͲ = ͳͶͲ ʑ. (5.19) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ ଵܷ > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. ଵܷ > ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 

 ܷʠʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͷ͹ͷͲͳͷ͹ͷͲ/ͳͲͲ = ͳʹͲ ʑ. (5.20) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 500ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻܫʜ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.4.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  =  ʜ,                                                                                                  (5.21)ܫ/ଶܫ
 

ɝɞɟ ܫଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫʜ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ଶଶ∗ܫ/ܣ ,                                                                                               (5.22) 
 

ɝɞɟ ܣ = ͳ͸ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜ) ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 
ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶ˔ˋˆː = Ͳ,Ͳ͹. ܫଶ˔ˋˆː = Ͳ,Ͳ͹ ∙  ʜܫ
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫ∗ଶ˒˖˔ˍ) ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫ∗ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͷͲͲ ɫ. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √஺௧ = √ ଵ଺ହ଴଴ = Ͳ,ͳͺ ʏ. (5.23) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
 I∗ଶʞʢʠʙ = I∗మKʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ , 

 
(5.24) 

ɝɞɟ Kʜ = 1,2 –ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ 
 Iଶʞʢʠʙ = Ͳ,ͳͷ ∙ Iʜ.  (5.25) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ. 
ʓʝʞݐ  = ͳ͸/Ͳ,ͳͷଶ ≈ ͹ʹͲ ɫ. 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଵ଺ሺூ∗మሻమ , (5.26) 

 ʏʗʝ = ͳ͸ = ሺܫ∗ଶሻଶ ∙  ʠʟ.                                                                              (5.27)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.4 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 16 55 80 125 500 500 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: ݐʛʗʜ = ͳ͸ ɫ, ݐʛʏʙʠ = ͷͲͲ ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 
ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠ)_ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫ∗ଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɧɚ 

ɲɢɧɚɯ ȼɇ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ; 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ ȼɅ. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
a) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ: 
.ଶʠ.ʖܫ  ൑ ூమሺమሻʙʦ  ,  (5.28) 

.ଶʠ.ʖܫ   = ଵʙʦሺ(𝑋మ +𝑋೏′′)ቀೆ˅ːೆːːቁమ+ଶ𝑋ʡሻ ,  (5.29) 
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.ଶʠ.ʖܫ = ଵଵ,ଵ∙ሺሺ଴,ଵଽ+଴,ଶସሻ∙ቀఱమఱభయ,ఴቁమ+ଶ⋅଴,ଵଷሻ = Ͳ,ͲͲʹͳ ˑ. ˈ.  
 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɇɇ: 
ଶʠ.ʖ.ሺଶሻܫ  = .ଶʠ.ʖܫʹ ∙ ݇˕ = ʹ ∙ Ͳ,ͲͲʹͳ ∙ ቀହଶହଵଷ,଼ቁ = Ͳ,ͳ͵ ˑ. ˈ.,  (5.30) 

 
ɝɞɟ ܺௗ′′ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ; ܺʡ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ; 

Ȼ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 500ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

.ଶʠ.ʖܫ  ൑ ூమʛʗʜሺమሻʙʦ .   (5.31) 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 500 ɤȼ: 
.ଶʠ.ʖܫ  = ଵʙʦ(ሺ𝑋మ +𝑋೏′′ሻቀೆ˅ːೆːːቁమ+ଶ𝑋ʡ+ଶ𝑋ʚ) ,  (5.32) 

.ଶʠ.ʖܫ  = ଵଵ,ଵ∙(ሺ଴,ଵଽ+଴,ଶସሻቀఱమఱభయ,ఴቁమ+ଶ⋅଴,ଵଷ+଴,଴ଷ⋅ రబబఱబబమ) = Ͳ,ͲͲʹͳ ˑ. ˈ.  
 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
∗.ଶʠ.ʖܫ  = .ଶʠ.ʖܫʹ ∙ ݇˕ = ʹ ∙ Ͳ,ͲͲʹͳ ∙ ቀହଶହଵଷ,଼ቁ = Ͳ,͵ͷ ˑ. ˈ.   

           
ɉɪɢɧɢɦɚɟɦ ܫଶʠ.ʖ. = Ͳ,͵ͷ 

(5.33) 

 Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ.  
 

5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
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ଵʠʗʒʜܫ = ʙʜ∙ூʜʙʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ܫʜ , (5.34) 

 
ɝɞɟ ʙʜ = ͳ,Ͳͷ −ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙʑ = Ͳ,ͻͺ −ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ,Ͳ ɫ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳܫʜ.  (5.35) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.5. 
 

Ɍɚɛɥɢɰɚ 5.5 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ɫ 3600 900 360 300 240 120 60 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ (ܫሻ ˒˓ˈˇ˔˕˃˅ˎˈː˃ ː˃ ˓ˋ˔˖ːˍˈ ͷ.Ͷ. 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ (ܫሻ 
 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
ଵʝʡʠܫ  = ଵ,ଶ∙ூʜʝʛ଴,ଽ଼ = ͳ,ʹʹܫʜʝʛ.                                                                        (5.36) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 Uʠʟ = Ͳ,͸ͺ ∙ UʜʝʛKʑ ∙ nʡʜ = Ͳ,͸ͺ ∙ ͳͷ͹ͷͲͳ,Ͳ͵ ∙ ͳͷ͹,ͷ = ͸͸ ʑ.  (5.37) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.4.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I 
ɢ II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. ܼଵ,ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 500 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

a) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
 ܼଵ ൑ Ͳ,ͺ ⋅ ܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͺͳ,ʹͷ + ଴,ଷ଼ ∙ Ͳ,Ͳ͵ = ͸ͷ,Ͳ Ɉɦ.  (5.38) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܼଵˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳ͵ ∙ ଷହଶ଴଴଴ସ଴଴଴଴଴ + ଴,ଷ଼ ∙ ଷହଶହ଴଴మ ∙ Ͳ,Ͳ͵ = Ͳ,Ͳͻ ,  (5.39) 

 ܼ˄ = ௎మ˄ௌʒ = ଵହ,଻ହమଷହଶ = Ͳ,͹.   (5.40) 

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
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 ܼଵ = ܼଵˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͻ ∙ Ͳ,͹ = Ͳ,Ͳ͸ ʝˏ.                                                     (5.41) 
 
 ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɪɚɜɧɚ: 
 ܼ˄ = ௎మ˄ௌʒ = ଵହ,଻ହమଷହଶ = Ͳ,͹ , (5.42) 

 ܼଵʠ.ʟ. = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,Ͳ͸ ∙ భరబబబఱభఱ,ళఱబ,భ = ͳ,ͳͷ ʝˏ.   (5.43) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,ͳͷ Ɉɦ. 
Ɏɭɧɤɰɢɹ ∆ܼɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 50 Ɉɦ/ɫɟɤ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵହ଻ହ଴√ଷ∙ଵଶଽ଴ଷ = Ͳ,͹ ʝˏ ,  (5.44) 

 
ɝɞɟ ܫʜʏʒʟ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܷʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 
ܫ̠  = ଶ∙𝑘˗−଴,ଽହ𝑋೏ = ଶ∙ଶ−଴.ଽହଵ,ଵ = ʹ,͹͹ ˑ. ˈ., (5.45) 

 
ɝɞɟ ݇˗ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɫɢɪɨɜɤɢ; ܺௗ − ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.˗ = ଴,ଽହ∙௎ʜூ˗ ⋅ ܼ˄ = ଴,ଽହ∙ଵଶ,ହ ⋅ Ͳ,͹ = Ͳ,ʹ͸ ʝˏ, (5.46) 

˗.˓ˆ˃𝜑ːݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூ˗ = ଴,ଽ଴,ଽହ∙ଶ,଻଻ = Ͳ,͵Ͷ.   (5.47) 

 
 ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ𝜑ː˃ˆ˓.˗ ≈ ͹Ͳ°. 
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼʠ.ʖூூ = ௓ʜʏʒʟ.˗ʙʜ = ଴,ଶସଵ,଴ହ = Ͳ,ʹ͵ ʝˏ.   (5.48) 
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 Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ: 
 ܼʠʟ ூூ = ௓ʠ.ʖ಺಺∙௡ʡ௡ʜ = ଴,ଶଷ∙ଵସ଴଴଴/ହଵହ଻ହ଴/ଵ଴଴ = Ͷ,ͳͲ ʝˏ.   (5.49) 

 
 ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,ͳͲ Ɉɦ. 

Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɟ ܼːˑˏ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
 ܼːˑˏ = ܼʜʏʒʟ.˗ ∙ ௡ʡ௡ʜ = Ͳ,ʹͶ ∙ భరబబబఱభఱళఱబబభబబ = ͳʹ,ͷ͵ ʝˏ.   (5.50) 

 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: ܼʠʛଵ = Ͳ,ͳͶ ʝˏ, ܼ ʠʛூூ = Ͳ,Ͷͻ Ɉɦ 
 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
 

 
Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
1 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ 
ɫɨ ɫɛɪɨɫɨɦ ȺɊɁ.  
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ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.4.7 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 Iʟ.ʠʗʒʜ. = ʙʜ∙Iʜʝʛ.ʟ.ʙʑ = ଵ,଴ହ∙ଵସହ଴଴,ଽ଼ = ͳͷͷͶ ʏ. (5.51) 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 Iʟ.ʞʢʠʙ. = ଵ,ଵ∙Iʜʝʛ.ʟ.଴,ଽ଼ = ଵ,ଵ∙ଵସହ଴଴,ଽ଼ = ͳ͸ʹͺ ʏ. (5.52) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. Ɍɚɛɥɢɰɚ 5.6. 
 
Ɍɚɛɥɢɰɚ 5.6 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, I/Iɧ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ɫ ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
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Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
.ʟ.ʝʡʠܫ  = ଶ,ଵହ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ଶ,ଵହ∙ଵସହ଴଴,ଽ଼ = ͵ͳͺͳ ʏ.   (5.53) 

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ.
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5.4.8 Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
 

Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.7. 
Ɍɚɛɥɢɰɚ 5.7 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ɂɚɳɢɬɚ 

Ɉ
ɬɤ

ɥ.
 ȼ

/Ƚ
 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥ.
 ȼ

-5
00

 ɢ
 Ɍ

ɋɇ
 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 Ɋ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

. ɫ
ɢɝ

ɧɚ
ɥ 

1 2 3 4 5 6 7 8 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ        

Ⱦɢɮ. ɡɚɳɢɬɚ, ɩɪɨɞɨɥɶɧ. I∆G + + + +    

ɁɁȽ 
U0G 

t1       + 

t2      +  

t3 + + +     

U03 t + + +     

Ɂɉɇ U> 
1 ɫɬɭɩɟɧɶ t1 + +      

2 ɫɬɭɩɟɧɶ t2 + +      

 
1 2 3 4 5 6 7 8 1 2 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

I2 

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 
t1     +   

t2 + +      

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦ. ɤ.ɡ.  
ɢ ɩɟɪɟɝɪɭɡɨɤ 

I1 

ɋɈ       + 

ɂɈ + +      

Ɉ Ɍ ɋ 
t1     +   

t2 + +      

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ Z< 

1  ɫ ɬ ɭ ɩ . 
t1     +   

t2 + + +     

2 ɫɬɭɩ. 
t1     +   

t2 + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ Iɪ 

ɋɈ       + 

ɂO + +      

ɨɬɫɟɱɤɚ + +      
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5.4.9 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ 
 

ɍɫɬɚɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.8. 
Ɍɚɛɥɢɰɚ 5.8 – ɍɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

1 2 3 4 5 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,ʹ ∙  ʜ. 0,92 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,ʹ - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ ͳ ∙  ʜ 4,61 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,91 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

଴ܷ 

 ଷ ଴ܷீ - 15 ȼݐ ଶ ଴ܷଶீ - 10 ȼݐ ଵ ଴ܷଵீ - 5 ȼݐ

଴ܷଷ ݐ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,3 - 

ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ - 0,2 ȼ 
 
 

1 2 3 4 5 

Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ܷ > 

1 ɫɬɭɩɟɧɶ ܷ஼ʟଵ 1,2Uɧ 120 ȼ 

2 ɫɬɭɩɟɧɶ ܷ஼ʟଶ 1,4Uɧ 140 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,32 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,69 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ͳ͵ ∙  ʜ 0,60 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,94 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,08 Ⱥܫ

ɈɌɋ 
ʹʹ,ଵʝʡʠ ͳܫ ∙  ʜʝʛ 5,64 Ⱥܫ
Uɫɪ - 69 ȼ 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ܼ < 

1 ɫɬɭɩɟɧɶ ܼூ 0,09 ͳ,ͳͷ ʝˏ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,33 4,09 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,43 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳʹ ∙  ʜʝʛ.ʟ 4,64 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 9,06Ⱥܫ
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɩɥɨɬɢɧɵ 
 
ɉɪɢ ɤɨɦɩɨɧɨɜɤɟ ɝɢɞɪɨɭɡɥɚ ɨɩɪɟɞɟɥɟɧɨ ɨɛɳɟɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɢ 

ɝɚɛɚɪɢɬɵ ɫɨɨɪɭɠɟɧɢɹ. 
Ɂɞɚɧɢɟ Ƚɗɋ ɜɵɛɪɚɧɨ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ, ɬɚɤ ɤɚɤ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɪɚɜɟɧ 90,0 ɦ, ɡɞɚɧɢɟ Ƚɗɋ ɪɚɡɦɟɳɚɟɬɫɹ ɡɚ 
ɩɥɨɬɢɧɨɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɢ ɧɟ ɜɨɫɩɪɢɧɢɦɚɟɬ ɧɚɩɨɪ. 

ȼ ɫɨɫɬɚɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɛɪɨɫɧɚɹ 
ɩɥɨɬɢɧɚ, ɫɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ, ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɢɟ 
ɩɥɨɬɢɧɵ. 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɪɚɜɧɚ: 
˅ܪ  = ∇ʜʞʢ − ∇ˇː˃ = Ͷͷͷ − ͵͸ʹ = ͻ͵ ˏ               (6.1) 

 
ɉɥɨɬɢɧɵ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 60 ɦ ɢ ɦɟɧɟɟ 100 ɦ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɨɬɧɨɫɹɬɫɹ ɤɨ II  ɤɥɚɫɫɭ. ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɠɢɬɟɥɟɣ ɧɢɠɟ ɫɬɜɨɪɚ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɧɚ ȽɌɋ, ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 1000, ɧɨ ɦɟɧɟɟ 
3000 ɱɟɥɨɜɟɤ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ II  ɤɥɚɫɫɭ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
Nɭɫɬ = 1205 Ɇȼɬ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ I ɤɥɚɫɫɭ. ȼ ɢɬɨɝɟ ɧɚɡɧɚɱɚɟɬɫɹ I ɤɥɚɫɫ ȽɌɋ.  
 

6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɪɚɜɧɚ: 
˅ܪ  = ∇ʜʞʢ − ∇ˇː˃ = Ͷͷͷ − ͵͸ʹ = ͻ͵ ˏ.   (6.2) 
 
ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɪɨɪɚɛɨɬɤɢ ɜ 

ɫɨɱɟɬɚɧɢɢ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ, ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɢ ɫɬɚɬɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ. 
ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ 

ɜɨɞɨɫɥɢɜɚ ɢ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. ɇɚ ɩɨɫɥɟɞɭɸɳɢɯ ɫɬɚɞɢɹɯ 
ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɩɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɚ, ɭɫɬɪɨɣɫɬɜɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɩɨɞɡɟɦɧɚɹ 
ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɟɟ ɛɵɤɢ ɢ ɭɫɬɨɢ. 

 
6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 
Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ℎ௦௘௧ + ܽ,   (6.3) 
 
ɝɞɟ a − ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ (ɞɥɹ I ɤɥɚɫɫɚ ɪɚɜɧɚ 0,8 
ɦ). 
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ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ 
ɝɪɟɛɧɹ ɛɵɤɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ, ɤɚɤ 
ɧɚɢɛɨɥɶɲɭɸ ɢɡ ɞɜɭɯ ɨɬɦɟɬɨɤ. 

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɦ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ:  
1)ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 

 
 ௚௅௏ೢమ = ଽ,଼ଵ⋅ଶଶ଴଴଴ଵଽమ = ͷͻͺ , (6.4) 

 ௚௧௏ೢ = ଽ,଼ଵ⋅ଶଵ଺଴଴ଵଽ = ͳͳͳͷʹ,Ͷ , (6.5) 

 
ɝɞɟ ݐ− ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ݐ = ͸˚ = ʹͳ͸ͲͲ ˔). 

2) ɉɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ 
ɝɥɭɛɢɧɨɣ ݀ > Ͳ,ͷλ̅ௗ, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ), ɩɨ 
ɡɧɚɱɟɧɢɹɦ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɨ ɮɨɪɦɭɥɚɦ (6.4) ɢ (6.5) ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ, 
ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɛɟɡɪɚɡɦɟɪɧɵɯ ɤɨɦɩɥɟɤɫɨɜ gLvଶ 

gh̅vଶ 
gT̅v  

598 0,038 2,45 gtv  
gh̅vଶ 

gT̅v  

11152 0,073 3,9 

 
Ɂɚɬɟɦ ɩɨ ɦɟɧɶɲɢɦ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 

ɜɨɥɧɵ ܶ̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ ℎ̅: 
 ܶ̅ = ଶ,ସହ∙௏ೢ௚ = ଶ,ସହ∙ଵଽଽ,଼ଵ = Ͷ,͹ͷ ܿ , (6.6) 

 ℎ̅ = ଴,଴ଷ଼∙௏ೢ మ௚ = ଴,଴ଷ଼∙ଵଽమଽ,଼ଵ = ͳ,ͶͲ ˏ. (6.7) 

 
3. ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 λ̅ௗ = ௚்̅మଶగ = ଽ,଼ଵ∙ସ,଻ହమଶ∙ଷ,ଵସ = ͵ͷ,ͳ͹ ˏ.  (6.8) 

 
4. ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ ݀ > Ͳ,ͷλ̅ௗ: 
 ݀ = ∇ʜʞʢ−∇ˇː˃ଶ = ସହହ−ଷ଺ଶଶ = Ͷ͸,ͷ ˏ , (6.9) 

 Ͷ͸,ͷ > ଷହ,ଵ଻ଶ .  
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5. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙  𝑖 , (6.10)ܭ
 

ɝɞɟ iK − ɤɨɷɮɮɢɰɢɟɧɬ. 
 ℎଵ% = ͳ,ͶͲ ∙ ʹ,ͳ = ʹ,ͻͶ. (6.11) 
 

6. ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݇௪ = ͵ ⋅ ሺͳ + Ͳ,͵ܸ௪ሻ ∙ ͳͲ−଻ = ͵ ⋅ ሺͳ + Ͳ,͵ ∙ ʹͺሻ ∙ ͳͲ−଻ = ʹ,Ͳͳ ∙ͳͲ−଺, 

(6.12) 

 ∆ℎ௦௘௧ = ݇௪ ௏ೢమ௅௚ௗ ߙݏ݋ܿ = ʹ,Ͳͳ ∙ ͳͲ−଺ ∙ ଶ଼మ∙ସ଴ଶ଼ଽ,଼ଵ∙ଷଷ,଺ ∙ °Ͳݏ݋ܿ = Ͳ,ͺ ˏ, (6.13) 

 
ɝɞɟ ܸ௪ −ɪɚɫɱёɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ; 

L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ −ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0; 

d – ɭɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ℎ௦௘௧ + ܽ , (6.14) 

 ∇ʒʐʞ = Ͷͷͷ + ʹ,ͻͶ + Ͳ,ͺ = Ͷͷͺ,͹Ͷ  ˏ. 
 

6.4 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɞɨɥɠɟɧ 

ɩɪɨɩɭɫɤɚɬɶɫɹ ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ. 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ, ɞɨɥɠɧɨ 
ɛɵɬɶ ɧɟ ɛɨɥɟɟ:(n-1) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ n=4. 

 ܳ௣ = ܳ௠௔௫.௣ − ܳʒЭʠ = ͶͺͳͶ − ሺͶ − ͳሻ ∙ ͵͹͵ = ʹͳ͹ͳ ˏమ௖ ,                            (6.15) 

 
ɝɞɟ ܳ௠௔௫.௣ - ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ𝑝௤˅ = ଶଵ଻ଵହ଴,଺ଷ = Ͷʹ,ͺͻ ˏ , (6.16) 

 



75 

 

ɝɞɟ ݍ˅− ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ: 
˅ݍ  = ͳ,ʹͷݍ௣ = ͳ,ʹͷ ⋅ ͶͲ,ͷ = ͷͲ,͸͵  ˏଶ/ܿ,                                                (6.17) 

 
ɝɞɟ ݍ௣− ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 
௣ݍ  = [ℎݒ] ⋅ ℎʜʐ = ͷ,Ͳ ⋅ ͺ,ͳ = ͶͲ,ͷ ˏଶ/ܿ ,           (6.18) 

 
ɝɞɟ ℎʜʐ− ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ܼʜʐ = ݂ሺܳʜʐሻ 
ɩɪɢ ܳ௠௔௫.௣ = ͶͺͳͶˏଷ/ܿ. [ݒℎ]− ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ (ɞɥɹ ɫɤɚɥɶɧɵɯ – ɛɨɥɟɟ 5,0 ɦ/ɫ). 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 
ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 

ܤ  = ݊ ∙ ܾ = ͳʹ ⋅ Ͷ = Ͷͺ ˏ , (6.19) 
 
ɝɞɟ n − ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ; 

b − ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 
Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ ߜʐ = Ͳ,ͳ͸ ∙ ܾ + ሺͲ,ͷ − ʹሻˏ = Ͳ,ʹͷ ∙ ͳʹ + ͳ,Ͳͺ = ͵ ˏ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 

′ܤ  = Ͷͺ + ͻ = ͷ͹ ˏ.                                                                                              (6.20) 
 
6.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ 

ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ.ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ 
ɬɢɩɨɜ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ 
ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ −ܪ଴ଵ, ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ 
ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ −ܪ଴ଶ. 

଴ଵܪ  = ( ொ𝑝௠஻√ଶ௚)మయ = ቀ ଶଵ଻ଵ଴,ସଽ⋅ସ଼⋅√ଶ⋅ଽ,଼ଵቁమయ = ͹,ͷ͹ ˏ ,  (6.21) 

 
ɝɞɟ ݉ = Ͳ,Ͷͻ− ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɬɢɩɚ B. 
଴ଶܪ  = ( ொ𝑝௠ఌ𝜎೙஻√ଶ௚)మయ

 ,  (6.22) 
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଴ଶܪ = ቀ ଶଵ଻ଵ଴,ସଽ⋅଴,ଽସଷ⋅ଵ⋅ସ଼⋅√ଶ⋅ଽ,଼ଵቁమయ = ͹,ͺ͹ ˏ,  

 
ɝɞɟ 𝜎௡− ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ. Ⱦɥɹ ɧɟɡɚɬɨɩɥɟɧɧɨɝɨ ɜɨɞɨɫɥɢɜɚ 𝜎௡ = ͳ; 
 ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, ɨɩɪɟɞɟɥɹɟɦ − ߝ 
ɩɨ ɮɨɪɦɭɥɟ: 

ߝ  = ͳ − Ͳ,ʹ ⋅ ሺ௡−ଵሻకబ+క௡ ⋅ ுబభ௕  , (6.23) 

 
ɝɞɟ ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 
 ݊− ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  
ߦ  = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɨɝɨɥɨɜɤɚ ɛɵɤɚ;  
଴ߦ  = Ͳ,͵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɬ.ɟ. ɨɬ 
ɪɚɫɫɬɨɹɧɢɹ, ɧɚ ɤɨɬɨɪɨɟ ɛɵɤ ɜɵɞɜɢɝɚɟɬɫɹ ɜ ɫɬɨɪɨɧɭ ȼȻ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɩɨɪɧɨɣ 
ɝɪɚɧɢ. ɉɪɢɧɢɦɚɟɬɫɹ: 
ߝ  = ͳ − Ͳ,ʹ ⋅ ሺଵଶ−ଵሻ଴,ଷ+଴,଻ଵଶ ⋅ ଻,ହ଻ସ = Ͳ,ͻͶ͵.  

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 

ɜɨɞɨɫɥɢɜɭ: 
ܪ  = ଴ଶܪ − ఈ௏బమଶ௚ = ͹,ͺ͹ − ଵ,ଵ⋅଴,ସଵమଶ⋅ଽ,଼ଵ = ͹,ͺ͸ ˏ , (6.24) 

 ଴ܸ = ொ𝑝ሺ∇ʜʞʢ−∇ˇː˃ሻሺ஻+ሺ௡−ଵሻఋ˄ሻ ,  (6.25) 

 
ɝɞɟ ߜ˄ −ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɪɚɮɢɱɟɫɤɢ;  ܤ − ɲɢɪɢɧɚ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɨɥɟɬɚ. 

 

଴ܸ = ʹͳ͹ͳሺͶͷͷ − ͵͸ʹሻሺͶͺ + ሺͶ − ͳሻ ⋅ ͵ሻ = Ͳ,Ͷͳ ˏଶ/ܿ. 
 
Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = Ͷͷͷ,Ͳ − ͺ,Ͳ = ͶͶ͹,Ͳ  ˏ, (6.26) 
 

ɝɞɟ ܪ˔˕ −ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ. 
 
6.4.3 ɉɪɨɜɟɪɤɚ ɜɨɞɨɫɥɢɜɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ɉɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ܳ˒ˑ˅ ɞɨɥɠɟɧ 

ɩɪɨɩɭɫɤɚɬɶɫɹ  ɩɪɢ  Ɏɉɍ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
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 ܳ˒ˑ˅ = ܳ௠௔௫.˒ˑ˅ − ܳʒЭʠ = ͷͳ͸͸ − ͵ ∙ ͵͹͵ = ʹͷʹ͵ ˏଶ/ܿ, (6.27) 
 
ɝɞɟ ܳ௠௔௫.௣− ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

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

˅଴ଵ˒ˑܪ  = ( ொ˒ˑ˅௠஻√ଶ௚)మయ = ቀ ଶହଶଷ଴,ସଽ⋅ସ଼⋅√ଶ⋅ଽ,଼ଵቁమయ = ͺ,͵͹ ˏ ,  (6.28) 

˅଴ଶ˒ˑܪ  = ( ொ˒ˑ˅௠ఌ𝜎೙஻√ଶ௚)మయ
 ,  (6.29) 

˅଴ଶ˒ˑܪ  = ቀ ଶହଶଷ଴,ସଽ⋅଴,ଽଷ଻⋅ଵ⋅ସ଼⋅√ଶ⋅ଽ,଼ଵቁమయ = ͺ,͹Ͳ  ˏ.  
 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 

ɜɨɞɨɫɥɢɜɭ: 
˅ˑ˒ܪ  = ˅଴ଶ˒ˑܪ − ఈ௏బమଶ௚  ,  (6.30) 

˅ˑ˒ܪ  = ͺ,͹Ͳ − ଵ,ଵ⋅଴,ସ଻మଶ⋅ଽ,଼ଵ = ͺ,͸ͻ ˏ , 

 ˆˇˈ ଴ܸ = ொ˒ˑ˅ሺ∇ʜʞʢ−∇ˇː˃ሻሺ஻+ሺ௡−ଵሻఋ˄ሻ ,  (6.31) 

 ଴ܸ = ଶହଶଷሺସହହ−ଷ଺ଶሻሺସ଼+ሺସ−ଵሻ⋅ଷሻ = Ͳ,Ͷ͹ ˏଶ/ܿ.  
 
Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʣʞʢ = ∇ʒʑ + ˅ˑ˒ܪ = ͶͶ͹ + ͺ,͸ͻ = Ͷͷͷ,͸ͻ . (6.32) 
 ∇ʣʞʢ > ∇ʣʞʢ˓, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 

ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ ܳ˒ˑ˅ = ͷͳ͸͸ ɦ3/ɫ. 
 
 
6.4.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ 
 
Ɋɚɫɫɱɢɬɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɬɢɩɚ B. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ 

ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ ɤɪɢɜɨɣ ɧɟɨɛɯɨɞɢɦɵ ɨɬɧɨɲɟɧɢɹ (x/Hɩɪ) ɢ (y/Hɩɪ) 
ɭɦɧɨɠɢɬɶ ɧɚ Hɩɪ = Hɫɬ = 12 ɦ. ɉɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.1.  
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ʑ݌ = ∇ʒʑ − ∇ːˑ˔ˍ˃ = ͶͶ͹ − ͵͹ʹ = ͹ͷ ˏ, (6.33) 
 

 
Ɋɢɫɭɧɨɤ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɬɢɩɚ B 

 
ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ 

ɩɨ ɞɭɝɟ ɪɚɞɢɭɫɨɦ R. ȼɟɥɢɱɢɧɚ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ݌ʑ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ Hɫɬ = 12 ɦ. 

 ܴ = Ͳ,͵ ∙ ሺ݌ʑ + ሻܪ = Ͳ,͵ ∙ ሺ͹ͷ + ͳʹሻ = ʹ͸,ͳ ˏ , (6.34) 
 

ɝɞɟ ݌ʑ − ɜɵɫɨɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

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

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 6.2. Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ 
ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ.  
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Ɋɢɫɭɧɨɤ 6.2 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 ℎˍ˓ = √ ఈொ𝑝మሺ஻+ሺ௡−ଵሻఋ˄ሻమ௚య
 , (6.35) 

 ℎˍ˓ = √ ଵ,ଵ⋅ଶଵ଻ଵమሺସ଼+ሺସ−ଵሻ⋅ଷሻమ⋅ଽ,଼ଵయ = ͷ,Ͷ͸ ˏ,  

 
ɝɞɟ  − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1,1. 

ȼɵɱɢɫɥɹɟɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ∇ʜʞʢ − ∇ˇː˃ = Ͷͷͷ − ͵͸ʹ = ͻ͵ ˏ. (6.36) 
 
ȼɵɱɢɫɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟ: 
଴்ߦ  = ଴ܶℎˍ˓ = ͻ͵ͷ,Ͷ͸ = ͳ͹,Ͳ͵. (6.37) 

 
Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ. Ɉɧ ɪɚɜɟɧ 0,9 ɞɥɹ 

ɛɨɥɶɲɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ. ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ  ɢ 

0T ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ: 
ߦ  ′̝ = Ͳ,ʹͳ ˋ  ߦ ′̝′ = ͵,ͳ. 
 
ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ߦ ′̝ℎˍ˓ = Ͳ,ʹͳ ⋅ ͷ,Ͷ͸ = ͳ,ͳͷ ˏ, (6.38) 

 ℎ௖′′ = ߦ ′̝′ℎˍ˓ = ͵,ͳ ∙ ͷ,Ͷ͸ = ͳ͸,ͻʹ ˏ. (6.39) 
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Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳˑ˔ː=4814 (ɦ3/ɫ), hɇȻ = 8,1 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ (hc

’’>hɇȻ). 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ (ɞɢɨɪɢɬ ɬɪɟɳɢɧɨɜɚɬɵɣ) ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ (ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 93 ɦ) 
ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ 
ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 

 
6.4.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 
 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢɣ 

ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ. ɋɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ 
ɧɟɤɨɬɨɪɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɦɟɫɬɟ ɩɚɞɟɧɢɹ ɧɚ ɞɧɟ ɨɛɪɚɡɭɟɬɫɹ ɹɦɚ 
ɪɚɡɦɵɜɚ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ - ɨɛɟɫɩɟɱɢɬɶ ɨɬɛɪɨɫ ɫɬɪɭɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ, ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ 
ɫɨɨɪɭɠɟɧɢɣ. 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ: 
ܮ  = ௔ܭ ∙ ܼு ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ (ͳ + √ͳ + ቀ௓బ௓ಹ − ͳቁ ∙ ଵ𝜑మ∙௦𝑖௡మఈ) , (6.40) 

 
ɝɞɟ ak − ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ, ɩɪɢ ɱɢɫɥɟ Ɏɪɭɞɚ ɛɨɥɶɲɟ 35 ݎܨ ൒ ͵ͷ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ݇௔ = ͳ; 

30 − ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ; 
 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɪɚɜɧɵɣ 0,9; ݖ଴ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.5); ݖଵ - ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.5). 

଴ݖ  = ∇ʜʞʢ − ∇ʢʜʐ௠௔௫ = Ͷͷͷ − ͵͸ʹ = ͻ͵ ˏ, (6.41) 
ଵݖ  = ∇ʜʞʢ − ∇ːˑ˔ˍ˃ = ͶͶͷ,Ͳ − ͵͹ʹ,Ͳ = ͺ͵,Ͳ ˏ, (6.42) 
 

ܮ  = ͳ ⋅ ͺ͵ ⋅ Ͳ,ͻଶ sinሺʹ ⋅ ͵Ͳ°ሻ ⋅ ቆ√ͳ + ቀଽଷ଼ଷ − ͳቁ ଵ଴,ଽమ⋅ୱi୬మ ଷ଴° + ͳቇ = ͳͳͺ,ͺ ˏ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ ak ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɡɧɚɹ ɱɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ௩మː௚ℎː,  (6.43) 

 
ɝɞɟ ݒː - ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ (6.8); ℎː – ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ (6.8); 
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ːݒ  = 𝜑√ʹ݃ݖଵ = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͺ͵ = ͵͸,͵ʹ ˏ/˔, (6.44) 
 ℎː = ௤௩ː = ଷ଼,ଵ଴ଷ଺,ଷଶ = ͳ,Ͳͷ ˏ, (6.45) 

ݎܨ  = ଷ଺,ଷଶమଽ,଼ଵ∙ଵ,଴ହ = ͳʹͺ,ͳͻ.  
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
ݍ  = ܤ˓ܳ + ሺ݊ − ͳሻ ∙ ʐߜ = ʹͳ͹ͳͶʹ + ሺͶ − ͳሻ ∙ ͵ = Ͷʹ,ͷ ˏଶ/ܿ. (6.46) 

 
Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ 

ɩɪɨɱɧɨɣ ɫɤɚɥɵ ɫɨɫɬɚɜɥɹɟɬ: 
ܮ  > ሺͲ,ͷ ÷ Ͳ,͸ሻܼ଴ , (6.47) 
 ͳͳͺ,ͺ > Ͷ͸,ͷ. 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɹɦɚ ɪɚɡɦɵɜɚ ɨɛɪɚɡɭɟɬɫɹ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ 

ɫɨɨɪɭɠɟɧɢɹ. 
Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎ˓˃ˊˏ = ݐ − ℎʜʐ = ͵ʹ,͵Ͷ − ͺ,ͳ = ʹͶ,ʹͶ  ˏ, (6.48) 
 

ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎʜʐ = ∇ʢʜʐ௠𝑖௡ − ∇ˇː˃ = ͵͹Ͳ,ͳ − ͵͸ʹ,Ͳ = ͺ,ͳ ˏ, (6.49) 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ⋅ రݎܨ√ ) ⋅ ݎܨ√ ⋅ √ℎʜʐௗర ⋅ ℎː , (6.50) 

ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ⋅ √ͳʹͺ,ͳͻర ) ⋅ √ͳʹͺ,ͳͻ ⋅ √଼,ଵଵర ⋅ ͳ,Ͳͷ = ͵ʹ,͵Ͷ ˏ,  

 
ɝɞɟ ݀ − ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɱɚɫɬɢɰ ɜ ɫɤɚɥɟ, ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱёɬɚɯ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
ଵܮ  = ܮ + ௧௧௚ఈభ = ͳͳͺ,ͺ + ଷଶ,ଷସ଴,ଷ଼ = ʹͲͶ,Ͳ  ˏ, (6.51) 
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ଵߙ݃ݐ = ߙଶ݃ݐ√ + ଶ௚ሺ଴,ହℎː⋅௖௢௦ఈ+௔−ℎʜʐሻ௩మː⋅ୡ୭ୱమ ఈ  , (6.52) 

ଵߙ݃ݐ  = °ଶ͵Ͳ݃ݐ√ + ଶ⋅ଽ,଼ଵ⋅ሺ଴,ହ⋅ଵ,଴ହ⋅௖௢௦ଷ଴°+ଵ଴,଴−଼,ଵሻଷ଺,ଷଶమ ⋅ୡ୭ୱమ ଷ଴° = Ͳ,͵ͺ,  

 
ɝɞɟ a − ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܽ = ∇ːˑ˔ˍ˃ − ∇ˇː˃ = ͵͹ʹ − ͵͸ʹ = ͳͲ ˏ. (6.53) 

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
 ܾ௣ = ʹ,ͷℎˍ˓ + ͵,͹ℎ˓˃ˊˏ = ʹ,ͷ ⋅ ͷ,Ͷ͸ + ͵,͹ · ʹͶ,ʹͶ = ͳͲ͵,͵ˏ. (6.54) 
 
Ɂɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɢ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ ɹɦɵ ɪɚɡɦɵɜɚ ɩɪɢɧɢɦɚɟɦ 

ɪɚɜɧɵɦɢ ݉ଵ = ʹ,ʹ ˋ ݉ଶ = ͳ,ͷ. 
 
6.4.7 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɝɥɭɛɢɧɧɵɟ 

ɜɨɞɨɫɛɪɨɫɵ 
 

Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

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

 ܳ˓.˅. = ௏˒ ˑˎ.˅ˇ˘˓.௧˔˓˃˄ + ܳ˒˓ = ଵଷଽଷ଴଴଴଴଴଴଴଺∙ଷ଴∙ଶସ∙଺଴∙଺଴ + ͸ʹͺ = ͳͷʹ͵,͹Ͳ ˏଷ/˔ ,  (6.55) 

 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ , (6.56) 

 

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

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

 ܳଵ ˑ˕˅ = ொ˓.˅. ସ = ͵ͺͲ,ͻ͵ ˏଷ/˔.  (6.57) 
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Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ʜʑʝ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 
ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ.  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h=4,0 ɦ, ɬɨɝɞɚ ɧɢɠɧɹɹ 
ɨɬɦɟɬɤɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 365,5 ɦ. ɨɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

 ∇ʥʑʝ = ͵͸ͷ,ͷ + ℎଶ = ͵͸͹,ͷ ˏ.  (6.58) 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

 ʜʑʝ = ∇ʜʞʢ − ∇ʥʑʝ = Ͷͷͷ,Ͳ − ͵͸͹,ͷ = ͺ͹,ͷ ˏ.  (6.59) 
 

ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔˅ˑ = ொభ ˑ˕˅ఓ∙√ଶ∙௚∙ʜʑʝ = ଷ଼଴,ଽଷ଴,଼∙√ଶ∙ଽ,଼ଵ∙଼଻,ହ = ͳͳ,Ͷͻ ˏଶ.  (6.60) 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ 4 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ 

 ܾ = 𝜔˅ˑℎ = ଵଵ,ସଽସ = ʹ,ͺ͹ ˏଶ.   (6.61) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ 3 ɦ. 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɚ 

 𝜔˅ˑ = ܾ ∙ ℎ = Ͷ ∙ ͵ = ͳʹ ˏଶ.   (6.62) 
 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɩɨɥɭɱɚɟɦ 4 ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɹ h=4 ɦ, b=3 ɦ. 
Ɇɟɠɞɭ ɞɜɭɦɹ ɨɬɜɟɪɫɬɢɹɦɢ ɩɪɢɦɟɦ ɪɚɫɫɬɨɹɧɢɟ 3 ɦ ɢ ɩɨ ɤɪɚɹɦ 2 ɦ. ɬɨɝɞɚ 

ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɫ ɞɜɭɦɹ ɞɨɧɧɵɦɢ ɜɨɞɨɜɵɩɭɫɤɚɦɢ ɫɨɫɬɚɜɥɹɟɬ ȼ=15 ɦ, ɢɬɨɝɨ ɞɜɟ 
ɫɟɤɰɢɢ ɩɨ 15 ɦɟɬɪɨɜ ɜ ɫɜɟɬɭ. 
 

6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫ ɭɱɟɬɨɦ ɜɵɟɦɤɢ ɫɥɚɛɨɧɟɫɭɳɢɯ ɝɪɭɧɬɨɜ: 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = Ͷͷͷ − ͵ͷͻ = ͻ͸ ˏ,                                                        (6.63) 
 

ɝɞɟ ∇˒ˑˇ − ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ, ɡɚɝɥɭɛɥёɧɧɚɹ ɩɨɞ ɨɬɦɟɬɤɭ ɞɧɚ ɫ ɭɱёɬɨɦ ɬɨɥɳɢɧɵ 
ɝɪɭɧɬɚ ɫ ɧɢɡɤɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. 
 ∇˒ˑˇ = ∇ˇː˃ − ℎ˔ˍ = ͵͸ʹ − ͵ = ͵ͷͻ ˏ,                                                        (6.64) 

 
ɝɞɟ ℎ˔ˍ − ɬɨɥɳɢɧɚ ɜɵɧɢɦɚɟɦɨɝɨ ɫɥɚɛɨɧɟɫɭɳɟɝɨ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ͵ ˏ; 
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 ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ: 
ܤ  = ℎ ∙ ݉ = ͻ͸ ∙ Ͳ,͹ = ͸͹ ˏ.                                                                               (6.65) 

 
6.5.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɟɬ 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɟё ɪɚɡɪɟɡɤɭ ɩɨɩɟɪɟɱɧɵɦɢ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɢ 
ɩɪɨɞɨɥɶɧɵɦɢ ɦɟɠɫɬɨɥɛɱɚɬɵɦɢ ɲɜɚɦɢ. 

Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɛɵɤɚɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜɵɛɢɪɚɟɬɫɹ ɪɚɜɧɵɦ ɲɢɪɢɧɟ ɫɟɤɰɢɢ ɧɚ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ: 

 ݈௖ = ܾ + ˄ߜ = ͳʹ + ͵ = ͳͷ ˏ.                                                                             (6.66) 
 

6.5.3 Ȼɵɤɢ 
 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 

ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 3 ɦ. Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ 
ɦɟɠɞɭ ɩɚɡɚɦɢ 0,8 ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 20 ɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɟɡɞɚ 
ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

 
6.5.4 ɍɫɬɨɢ 
 
Ɋɚɡɥɢɱɚɸɬ ɭɫɬɨɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 

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

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

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

ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 15 ɦ, ɨɞɧɭ ɢɡ 
ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɇɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 4 ɦ, ɜɵɫɨɬɨɣ – 3,5 ɦ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2,0 ɦ, ɜɵɫɨɬɨɣ – 2,5 ɦ. 
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6.5.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ  

ɫ ɜɵɯɨɞɨɦ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 15 ɫɦ, 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ – 2 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɞɨɥɠɧɨ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ: 

 ܽˇ˓ ൒ ு೏ఊ೙ூ̱ ˓,೘  , (6.67) 

 
ɝɞɟ ܪௗ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ; 
௡ߛ  − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɜɟɧ 1,25; 
ܫ̱  ˓,௠ − ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ, ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
ɩɪɢɦɟɪɧɨ ɪɚɜɟɧ 25. 

ɇɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ: 
 
ௗܪ  = ∇ʜʞʢ − ∇ˆ˃ˎ = Ͷͷͷ,Ͳ − ͵͸ʹ,Ͳ = ͻ͵,Ͳ ˏ.                                           (6.68) 
 
 Ɇɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ: 
 ܽˇ˓ = ଽଷ,଴ ⋅ଵ,ଶହଶହ = Ͷ,͸ͷ ˏ.  (6.69) 

 
ɉɪɢɧɢɦɚɟɦ ܽˇ˓ = Ͷ,͸ͷ ˏ. Ⱦɥɹ ɝɚɥɟɪɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɵɲɟ, ɪɚɫɫɬɨɹɧɢɟ 

ɞɨ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɧɚɡɧɚɱɚɟɬɫɹ ɬɚɤɠɟ 4,65 ɦ.  
 
6.6 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 

 
6.6.1 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ 
 

ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɟ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ 
ɞɪɟɧɚɠ. ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.4. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɰɟɦ. ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ܤ = Ͳ,ͳ ∙ ͸͹ = ͸,͹ ˏ,  (6.70) 

 
ɝɞɟ ܤ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
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l1 l2

dɡɚɜ

 
Ɋɢɫɭɧɨɤ 6.3 – ɋɯɟɦɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 

 
Ɋɚɫɫɬɨɹɧɢɟ ݈ଶ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ, ݈ଶ = ͷ ˏ. 
Ƚɥɭɛɢɧɚ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ܪ = Ͳ,ͷ ∙ ͻͲ,͸ ≈ ͷͳ,ʹ ˏ. (6.71) 

 
ɉɪɢɧɢɦɚɸ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 2 ɦɟɬɪɚ. 
Ɍɨɥɳɢɧɚ ɡɚɜɟɫɵ: 

˅˃ˊߜ  = ˓ˍܬܪ∆ ∙  ௡ , (6.72)ߛ

 
ɝɞɟ ∆H = ሺʜʞʢ − ʢʜʐ˅˘ˍሻ · Ͳ,͸ = ሺͶͷͷ − ͵͸Ͷ,Ͷሻ · Ͳ,͸ = ͷͶ,͵͸ ˏ – ɩɨɬɟɪ 
ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ; Jˍ˓ = ͳͷ ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ;  γ୬ = ͳ,ʹͷ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
˅˃ˊߜ  = ͷͶ,͵͸ ∙ ͳ,ʹͷ/ͳͷ = Ͷ,ͷ ˏ − ʹ ˓яˇ ˙. ˊ..  
 

Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͷͳ,ʹ ≈ ʹͷ,͸ ˏ. (6.73) 
 

Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 3 
ɦɟɬɪɚ. 

ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɧɚɫɨɫɚɦɢ. 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɞɥɹ ɩɥɨɬɢɧ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ܪ௔௦/ܪௗ=0,4H, ɚ ɞɥɹ 
ɞɪɟɧɚɠɚ ܪௗ௥/ܪௗ=0,20H 
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6.6.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ 
 
Ⱦɪɟɧɚɠ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 

ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 3 ɦ. 
ɇɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ ɪɚɜɟɧ: 
˓ˇܪ  = Ͳ,ʹͲܪ௠௔௫ = Ͳ,ʹͲ ⋅ ͻͲ,͸ = ͳͺ,ͳʹ ˏ.                                                     (6.74) 
 
Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ: 
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻℎˊ˃˅ , (6.75) 
 ℎˇ˓ = Ͳ,ͷ ∙ ͷͳ,ʹ = ʹͷ,͸ ˏ. 

 
6.7 Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ  
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɪɚɫɫɱɢɬɚɟɦ ɨɫɧɨɜɧɵɟ 

ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɧɟё: ɜɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɜɟɫ ɛɵɱɤɚ, ɜɟɫ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɜɟɫ ɡɚɬɜɨɪɚ ɢ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ), 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɫ ȼȻ ɢ ɇȻ, ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ, ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɢ 
ɜɡɜɟɲɢɜɚɸɳɟɟ ɞɚɜɥɟɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɱɧɭɸ ɮɨɪɦɭ.  

 
6.7.1 ȼɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

ɇɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɦ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ ɩɥɨɬɢɧɵ. Ⱦɥɹ ɷɬɨɝɨ 
ɜɵɱɟɪɱɢɜɚɟɦ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɩɥɨɳɚɞɶ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ, ɰɟɧɬɪ ɬɹɠɟɫɬɢ 
ɢ ɩɥɟɱɨ ɫɢɥɵ ɨɩɪɟɞɟɥɹɟɦ ɫ ɩɨɦɨɳɶɸ AutoCAD . 

ˎ˒ܩ  = ௌ˒ˎ௕௚ఘʐ௕+ఋʐ  , (6.76) 

 
ɝɞɟ ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ ɫ ɭɱёɬɨɦ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ; ܾ −ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; ߜʐ −ɬɨɥɳɢɧɚ ɛɵɤɚ; ߩʐ −ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

ˎ˒ܩ  = ଷହଵ଺,ସ∙ଵଶ∙ଽ,଼ଵ∙ଶସ଴଴ଵଶ+ଷ = ͸͸ʹ͵ʹ,ͳ ˍʜ.  
 

ȼɟɫ ɛɵɤɚ ɢ ɟɝɨ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ: 
ʐܩ  = ௌʐ௚ఋʐఘʐ௕+ఋʐ  , (6.77) 

 
ɝɞɟ ܵʐ - ɷɬɨ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ ɫ ɭɱёɬɨɦ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ. 
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ʐܩ = ଷଽ଻଼,଺∙ଷ∙ଽ,଼ଵ∙ଶସ଴଴ଵଶ+ଷ = ͳͺ͹͵Ͷ,Ͷ ˍʜ.  
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ݂√݂݃ ≈ Ͳ,Ͳͷͷ ∙ ͳͳͶ ∙ √ͳͳͶ ∙ ͻ,ͺͳ = ͸ͷ͸,͹͵ ˍʜ,                  (6.78) 
 

ɝɞɟ ݂ −ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻܾ = ሺͶͷ͸,Ͳ − ͶͶ͹,Ͳ + Ͳ,ͷሻ ∙ ͳʹ = ͳͳͶ ˏଶ,    (6.79) 
ˊݍ  = ொˊ௕+ఋʐ = ଺ହ଺,଻ଷଵଶ+ଷ = Ͷ͵,͹ͺ ˍʜ.  (6.80) 

 
6.7.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɋɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ʡ˅ = ఘೢ௚ℎభమଶ = ଵ∙ଽ,଼ଵ∙ଽ଺మଶ = ͶͷʹͲͶ,Ͷͺ ˍʜ,  (6.81) 

 
ɝɞɟ ℎଵ = ∇ʜʞʢ − ∇˒ˑˇ = Ͷͷͷ − ͵ͷͻ = ͻ͸ ˏ. 

ɋɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ʡː = ఘೢ௚ℎమమଶ = ଵ∙ଽ,଼ଵ∙ହ,ସమଶ = ͳͶ͵,Ͳ͵ ˍʜ,  (6.82) 

 
ɝɞɟ hଶ = ∇ʢʜʐˏˋː − ∇˒ˑˇ = ͵͸Ͷ,Ͷ − ͵ͷͻ = ͷ,Ͷ ˏ. 
 

6.7.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ܹ˅ ˊ˅ = ܵˠ˒ߩ௪݃ = ͻ͹ͻ,͸ ∙ ͳ ∙ ͻ,ͺͳ = ͻ͸Ͳͻ,ͺͺ ˍʜ. (6.83) 

 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

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

 
6.7.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

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

Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɩɨɞɨɲɜɭ: 
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 ˗ܹ = ˒௪݃ܵˠߩ = ͳ ∙ ͻ,ͺͳ ∙ ͵͸ͳ,ͺ = ͵ͷͶͻ,ʹ͸ ˍʜ. (6.84) 
 
6.7.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ƚɪɭɧɬ, ɨɤɚɡɵɜɚɸɳɢɣ ɞɚɜɥɟɧɢɟ ɧɚ ɨɫɧɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɫ ɜɟɪɯɧɟɝɨ ɢ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɫɬɨɢɬ ɢɡ ɫɥɨɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ – ɞɢɨɪɢɬɚ, ɬɨɥɳɢɧɨɣ 3 ɦ.  
Ɍɚɤɠɟ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɧɚɩɨɪɧɭɸ ɝɪɚɧɶ ɛɭɞɭɬ ɨɤɚɡɵɜɚɬɶ ɞɚɜɥɟɧɢɟ 
ɧɚɧɨɫɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɫɥɨɣ ɜɡɜɟɲɟɧɧɨɝɨ ɜ ɜɨɞɟ ɫɭɝɥɢɧɤɚ, 
ɩɪɢɧɟɫёɧɧɨɝɨ ɫ ɜɟɪɯɨɜɶɟɜ ɪɟɤɢ. 

  
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ଶː ቁ = ͳͲ ∙ ͺ ∙ tanଶ ቀͶͷ − ଶ଴ଶ ቁ =͵ͻ,ʹͲ ˍʜˏమ ,  

       (6.85) 

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

hɧ– ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ, 
 

 

ℎː = ∇ˊ˃ˋˎ − ∇ˇː˃ = ͵͹Ͳ,Ͳ − ͵͸ʹ,Ͳ = ͺ,Ͳ ˏ ,        (6.86) 
  
ɝɞɟ 𝜑ː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ.  
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ℎː∙௣ːଶ = ଼∙ଷଽ,ଶ଴ଶ = ͳͷ͸,ͺͲ.        (6.87) 

 
6.7.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = Ͳ,ͷߩ௪݃ℎଵ% ቆλ̅ߨ + ℎ଴ʹቇ,  (6.88) 

 
ɝɞɟ ℎଵ% − ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
 λ̅ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳ ∙ ͻ,ͺͳ ∙ ʹ,ͻͶ ∙ ቀଷହ,ଵ଻ଷ,ଵସ + ଴,଻଻ ଶ ቁ = ͳ͸͹,Ͳͻ ˍʜ,  
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ℎ଴ = గℎభ%మλ̅ = ଷ,ଵସ∙ଶ,ଽସమଷହ,ଵ଻ = Ͳ,͹͹ ˏ.   (6.89) 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ∇ʜʞʢ ɧɚ 

ɜɟɥɢɱɢɧɭ: 
௖ݕ  = λ̅ଶగ − ଷ଼ ℎଵ% = ଷହ,ଵ଻ଶ∙ଷ,ଵସ − ଷ଼ ∙ ʹ,ͻͶ = Ͷ,ͷ ˏ.   (6.90) 

 
ɗɩɸɪɭ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ  ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 

ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ ͳ,ͳℎଵ% = ͳ,ͳ ∙ʹ,ͻͶ = ͵,ʹ ˏ ɧɚɞ ∇ʜʞʢ, ɚ ɞɪɭɝɚɹ ɧɢɠɟ ∇ʜʞʢ ɧɚ ͺℎଵ% = ͺ ∙ ʹ,ͻͶ = ʹ͵,ͷ ˏ.  

ɉɥɟɱɨ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ݓ˅ˑˎː ɪɚɜɧɨ ɪɚɫɫɬɨɹɧɢɸ ɨɬ ɰɟɧɬɪɚ 
ɬɹɠɟɫɬɢ ɷɩɸɪɵ ɞɨ ɫɟɪɟɞɢɧɵ ɩɨɞɨɲɜɵ, ݓ˅ˑˎː = ∇ʜʞʢ − ௖ݕ − ∇˒ˑˇ = Ͷͷͷ −Ͷ,ͷ − ͵ͷͻ = ͻͳ,ͷ ˏ. 

 
6.8 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɪɚɧɹɯ ɩɥɨɬɢɧɵ, ɤɨɬɨɪɵɟ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɝɪɚɧɹɯ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɧɚ 
ɨɬɦɟɬɤɟ ɩɨɞɨɲɜɵ. ȼ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+», ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ 
ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɬɟɥɨ ɩɥɨɬɢɧɵ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ 
ɩɪɢɧɢɦɚɟɬɫɹ ɫɨ ɡɧɚɤɨɦ «+», ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ – ɫɨ ɡɧɚɤɨɦ «–». ȼ ɬɚɛɥɢɰɟ 
6.2 ɩɪɢɜɟɞɟɧɵ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɧɚɝɪɭɡɤɢ. 

 
Ɍɚɛɥɢɰɚ 6.2 –ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 

Ɍɜ 1,00  45204,48 32,00 1446543,36 
Ɍɧ 1,00  143,03 -1,80 -257,45 
Gɛ 0,95 Ļ 17797,71 -15,32 -272660,92 
Gɩɥ 0,95 Ļ 62920,49 -12,85 -808528,33 
Wɜɡɜ 1,00  3549,26 0,00 0,00 
Wɮ 1,00  9609,88 18,54 178167,10 
Qɡ 0,9 Ļ 39,40 -30,40 -1197,88 ܹ˅ ˑˎː 1,00  167,09 91,50 15288,67 ܧː 1,20  188,16 5,67 1066,24 

F 
← 
ĺ 45416,70 

N Ļ 67598,47 
Ɇ Σ 558420,79 
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Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ ɧɚ ɨɬɦɟɬɤɟ ɩɨɞɨɲɜɵ (ɩɪɢ 
ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 σ୳୷ = − NB + ͸ ∙ ∑ MBଶ ,  (6.91) 

 
ɝɞɟ N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; M – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɟɪɟɞɢɧɵ ɩɨɞɨɲɜɵ; B – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 σ୳୷ = − ଺଻ହଽ଼,ସ଻଺଻,଴ + ଺∙ହହ଼ସଶ଴,଻ଽ଺଻,଴మ = −ʹ͸ʹ ˍʞ˃.  
 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ,  (6.92) 
 

ɝɞɟ γ୵ = ͻ,ͺͳ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; H୳ୢ = ∇ʜʞʢ − ∇˒ˑˇˑ˛˅˞ = Ͷͷͷ − ͵ͷͻ = ͻ͸ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; m୳ = tan αଵ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚɹ, 
ɬɨ m୳ = Ͳ. 

 𝜎௫௨ = −ͻ,ͺͳ ∙ ͻ͸,Ͳ = −ͻͶͳ,͹͸ ˍʞ˃.   
 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨. = Ͳ.  (6.93) 
 
Ƚɥɚɜɧɨɟ ɦɢɧɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ  ,  (6.94) 
 

 𝜎ଵ௨ = −ʹ͸ʹ ∙ ሺͳ + Ͳሻ + ͻ,ͺͳ ∙ ͻ͸ ∙ Ͳ = −ʹ͸ʹ ˍʞ˃. 
 

Ƚɥɚɜɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௨ = ௪ߛ− ∙  ௗ௨ , (6.95)ܪ
 𝜎ଷ௨ = −ͻ,ͺͳ ∙ ͻ͸ = −ͻͶͳ,͹͸ ˍʞ˃. 
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ɇɢɡɨɜɚɹ ɝɪɚɧɶ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௬௧ = − ே஻ − ଺∙∑ ெ஻మ  ,  (6.96) 

 𝜎௬௧ = − ଺଻ହଽ଼,ସ଻଺଻,଴ − ଺∙ହହ଼ସଶ଴,଻ଽ଺଻,଴మ = −ͳ͹ͷͷ ˍʞ˃.  
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ , (6.97) 
 𝜎௫௧ = −ͳ͹ͷͷ ∙ Ͳ,͹ͷଶ − ͻ,ͺͳ ∙ ͷ,Ͷ ∙ ሺͳ − Ͳ,͹ͷଶሻ = −ͳͲͳͲ ˍʜ/ˏଶ, 

 
ɝɞɟ m୲ = tan αଶ= 0,75 – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɜ ɪɚɫɱёɬɧɨɦ ɫɟɱɟɧɢɢ; H୲ୢ = ∇ʢʜʐ୫i୬ − ∇˒ˑˇˑ˛˅˞ = ͵͸Ͷ,Ͷ − ͵ͷͻ = ͷ,Ͷˏ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ , (6.98) 
 𝜏௫௬௧ = −ሺͻ,ͺͳ ∙ ͷ,Ͷ + ሺ−ͳ͹ͷͷሻ ∙ Ͳ,͹ͷ = ͳʹ͹͸ ˍʞ˃. 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ , (6.99) 
 𝜎ଷ௧ = −ͳ͹ͷͷ ∙ ሺͳ + Ͳ,͹ͷଶሻ + ͻ,ͺͳ ∙ ͷ,Ͷ ∙ Ͳ,͹ͷଶ = −ʹ͹ͳʹ ˍʞ˃ , 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ  , (6.100) 
 𝜎ଵ௧ = −ͻ,ͺͳ ∙ ͷ,Ͷ = −ͷʹ ˍʞ˃. 
 
ȼ ɩɪɢɜɟɞɟɧɧɵɯ ɮɨɪɦɭɥɚɯ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ 

ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɩɪɢɧɹɬ ɫɨ ɡɧɚɤɨɦ «+», ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ 
ɫɬɪɟɥɤɢ ɫɨ ɡɧɚɤɨɦ «–», ɧɨɪɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɢɥɵ ɢ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɢɧɹɬɵ ɫɨ ɡɧɚɤɨɦ «+», ɫɠɢɦɚɸɳɢɟ ɫɨ ɡɧɚɤɨɦ «–». 
 

6.9 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ 
 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɛɥɸɞɟɧɢɟ ɤɪɢɬɟɪɢɟɜ ɩɪɨɱɧɨɫɬɢ: 
1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧ 
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𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ  , (6.101) 
 γ୬  ∙ γ୪ୡ ∙ |σଷ| ൑ γୡୢ ∙ Rୠ , 

 
ɝɞɟ γ୬ = ͳ,ʹͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  γ୪ୡ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɩɟɪɢɨɞ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, γ୪ୡ = ͳ,Ͳ; γୡୢ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, γୡୢ = Ͳ,ͻ. ܴ௕ = 7,5 Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ ɛɟɬɨɧɚ 
ȼ10. ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɛɟɬɨɧɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ: 

 ͳ,ʹͲ ∙ ͳ,ͲͲ ∙ |−ʹ͹ͳʹ| ൑ Ͳ,ͻ ∙ ͹ͷͲͲ , 
 ͵͵ͻͳ < ͹ͷͲͲ. 

 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 σ′୷ < Ͳ , (6.102) 
 −ʹ͸ʹ ˍʞ˃ < Ͳ. 

 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨ , (6.103)ܪ
 ʹ͸ʹ ൒ ʹͶͲ ˍʞ˃. 

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ. 
 
6.10 Ɋɚɫɱёɬ 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. 

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

 ோ∙ఊ೎ி∙ఊ೗೎ ൒  ௡ , (6.104)ߛ
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ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ) ∙ tan 𝜑 + ܿ ∙ 𝜔 ,  (6.105) 
 
ɝɞɟ ݊ܽݐ𝜑 = Ͳ,͸ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɫɤɚɥɵ ɨɫɧɨɜɚɧɢɹ; ܿ = ͸ͷ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɫɤɚɥɵ; 𝜔 = ˒ܤ ∙ ͳ = ͸͹ ˏଶ –ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 
ɩ.ɦ.; 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎ + ːܧ +  (6.106)  , ˅˃ܧ
ܨ  = ͶͷʹͲͶ − ͳͶ͵ + ͳ͸͹ + ͳͺͺ + ͳͺͺ = ͶͷͶͳ͸ ˍʜˏ

 , 

 

 ܴ = ሺͳ͹͹ͻ͹ + ͸ʹͻʹͲ − ͵ͷͶͻ − ͻ͸Ͳͻ + ͵ͻሻ ∙ Ͳ,͸ + ͸ͷ ∙ ͸͹ = ͸Ͷͳʹͺ ˍʜˏ. 
 
ɍɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ଺ସଵଶ଼∙଴,ଽହସହସଵ଺∙ଵ,଴ = ͳ,ʹͷ. 

 ͳ,͵Ͷ ൒ ͳ,ʹͷ  – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  
 

Ⱥɧɚɥɢɡɢɪɭɹ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 
ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ. 
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7  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 
 Ɉɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɩɨɥɢɬɢɤɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɟɬɫɹ 
ɩɪɢɡɧɚɧɢɟ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɢɨɪɢɬɟɬɚ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ Ƚɗɋ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  
 Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ Ƚɗɋ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɫɬɪɭɤɬɭɪɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ.  
 ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ: 
 - ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
 - ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɧɚɞɡɨɪ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 - ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ; 
 - ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 - ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɢ ɤɨɨɪɞɢɧɢɪɭɟɬ ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 
 Ⱦɥɹ ɜɫɟɯ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ, ɞɥɹ ɪɚɛɨɱɢɯ – ɢɧɫɬɪɭɤɰɢɢ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
 ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ 
ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 
 ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ 
ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ 
ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ. 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ «ɉɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ Ɇɢɧɬɪɭɞɚ Ɋɨɫɫɢɢ ɨɬ 
24.07.2013ɝ. №328ɧ»: 
 Ɋɚɛɨɬɧɢɤɢ, ɡɚɧɹɬɵɟ ɧɚ ɬɹɠɟɥɵɯ ɪɚɛɨɬɚɯ ɢ ɧɚ ɪɚɛɨɬɚɯ ɫ ɜɪɟɞɧɵɦɢ ɢ (ɢɥɢ) 
ɨɩɚɫɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ (ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬɚɯ), ɚ ɬɚɤɠɟ ɧɚ 
ɪɚɛɨɬɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɞɜɢɠɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ, ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɨɛɹɡɚɬɟɥɶɧɵɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ (ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɪɚɛɨɬɭ) ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ (ɞɥɹ ɥɢɰ ɜ 
ɜɨɡɪɚɫɬɟ ɞɨ 21 ɝɨɞɚ - ɟɠɟɝɨɞɧɵɟ) ɦɟɞɢɰɢɧɫɤɢɟ ɨɫɦɨɬɪɵ (ɨɛɫɥɟɞɨɜɚɧɢɹ) ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɝɨɞɧɨɫɬɢ ɷɬɢɯ ɪɚɛɨɬɧɢɤɨɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɪɭɱɚɟɦɨɣ ɪɚɛɨɬɵ 
ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. 
 Ɋɚɛɨɬɧɢɤɢ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɨɛɭɱɟɧɢɟ ɩɨ ɨɤɚɡɚɧɢɸ ɩɟɪɜɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɟɦɭ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɨ ɞɨɩɭɫɤɚ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ.  
 ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ, ɤɪɨɦɟ ɨɛɭɱɟɧɢɹ ɨɤɚɡɚɧɢɸ ɩɟɪɜɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɟɦɭ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɩɪɢɟɦɚɦ ɨɫɜɨɛɨɠɞɟɧɢɹ 
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ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɫ ɭɱɟɬɨɦ ɫɩɟɰɢɮɢɤɢ 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ (ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ) ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 
 Ɋɚɛɨɬɧɢɤɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦɭ ɩɟɪɫɨɧɚɥɭ, ɚ ɬɚɤɠɟ 
ɷɥɟɤɬɪɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɉɪɚɜɢɥ ɢ 
ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ (ɩɪɚɜɢɥ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ 
ɭɫɬɪɨɣɫɬɜɭ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɚ ɬɚɤɠɟ ɩɪɢɦɟɧɟɧɢɹ ɡɚɳɢɬɧɵɯ ɫɪɟɞɫɬɜ) ɜ ɩɪɟɞɟɥɚɯ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ 
ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɨɥɠɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ, ɢ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 
ɝɪɭɩɩɭ ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ. 
 ɋɬɚɠɢɪɨɜɤɚ, ɞɭɛɥɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɹɬɫɹ ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɨɩɵɬɧɨɝɨ 
ɪɚɛɨɬɧɢɤɚ, ɧɚɡɧɚɱɟɧɧɨɝɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɦ ɞɨɤɭɦɟɧɬɨɦ. 
 Ⱦɨɩɭɫɤ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɨɥɠɟɧ ɛɵɬɶ ɨɮɨɪɦɥɟɧ ɈɊȾ 
ɨɪɝɚɧɢɡɚɰɢɢ ɢɥɢ ɨɛɨɫɨɛɥɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ. 
 Ɋɚɛɨɬɧɢɤ, ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɧ ɧɟ ɢɦɟɟɬ ɩɪɚɜɚ ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɭɫɬɪɚɧɟɧɢɸ 
ɧɚɪɭɲɟɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɉɪɚɜɢɥ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɥɸɞɟɣ, 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, 
ɢɧɫɬɪɭɦɟɧɬɚ, ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɨɛɹɡɚɧ ɫɨɨɛɳɢɬɶ ɨɛ ɷɬɨɦ ɫɜɨɟɦɭ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ. 
 Ɋɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɉɪɚɜɢɥ, ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
 ȼɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ 
ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɟɧɢɹ 
ɪɚɛɨɬ ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ.  
 Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ, ɚ ɬɚɤɠɟ ɧɨɪɦɚɬɢɜɧɨ – ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ: 
 - Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 24.07.1998ɝ. №125-ɎɁ «Ɉɛ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɫɬɪɚɯɨɜɚɧɢɢ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɡɚɛɨɥɟɜɚɧɢɣ»; 
 - Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 30.12.01. №197-ɎɁ «Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ»; 
 - ɉɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ Ɇɢɧɬɪɭɞɚ Ɋɨɫɫɢɢ ɨɬ 24.07.2013ɝ. №328ɧ; 
 -   ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ; 
 - ɉɪɚɜɢɥɚ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ Ɇɢɧɷɧɟɪɝɨ Ɋɨɫɫɢɢ ɨɬ 
19.06.2003ɝ. №229.  
 Ɋɚɛɨɬɵ ɜ ɞɟɣɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ: 
 - ɩɨ ɧɚɪɹɞɭ – ɞɨɩɭɫɤɭ; 
 - ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ; 
 - ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɚɦɨɜɨɥɶɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɜ ɞɟɣɫɬɜɭɸɳɢɯ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɚ ɬɚɤɠɟ ɪɚɫɲɢɪɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɨɛɴɟɦɚ ɡɚɞɚɧɢɹ, 
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ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɭɬɜɟɪɠɞɟɧɧɵɦ ɪɚɛɨɬɨɞɚɬɟɥɟɦ 
ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɜ ɦɟɫɬɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ-ɞɪɭɝɨɦɭ ɧɚɪɹɞɭ ɞɨɥɠɧɨ 
ɫɨɝɥɚɫɨɜɵɜɚɬɶɫɹ ɫ ɪɚɛɨɬɧɢɤɨɦ, ɜɵɞɚɜɲɢɦ ɩɟɪɜɵɣ ɧɚɪɹɞ (ɨɬɜɟɬɫɬɜɟɧɧɵɦ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɢɥɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɪɚɛɨɬ). 
 ɋɨɝɥɚɫɨɜɚɧɢɟ ɨɮɨɪɦɥɹɟɬɫɹ ɞɨ ɧɚɱɚɥɚ ɩɨɞɝɨɬɨɜɤɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɩɨ 
ɜɬɨɪɨɦɭ ɧɚɪɹɞɭ ɡɚɩɢɫɶɸ «ɋɨɝɥɚɫɨɜɚɧɨ» ɧɚ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɟ ɜɬɨɪɨɝɨ ɧɚɪɹɞɚ, 
ɪɚɫɩɨɥɚɝɚɟɦɨɣ ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɩɨɥɟ ɞɨɤɭɦɟɧɬɚ ɫ ɩɨɞɩɢɫɹɦɢ ɪɚɛɨɬɧɢɤɨɜ, 
ɫɨɝɥɚɫɭɸɳɢɯ ɞɨɤɭɦɟɧɬ. 
 Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ, 
ɪɚɛɨɬɚ ɧɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ ɛɟɡ ɫɧɹɬɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ 
ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ, ɚ ɬɚɤɠɟ ɪɟɦɨɧɬ ȼɅ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɧɚɩɪɹɠɟɧɢɹ 
ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɤɚɪɬɚɦ ɢɥɢ ɩɪɨɟɤɬɭ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɨɪɝɚɧɢɡɚɰɢɢ. 
 Ɋɚɛɨɬɧɢɤɚɦ ɫɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɩɨɫɥɟ ɢɫɱɟɡɧɨɜɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɟ ɨɧɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɚɧɨ ɜɧɨɜɶ ɛɟɡ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ. 
 ɇɟ ɞɨɩɭɫɤɚɸɬɫɹ ɪɚɛɨɬɵ ɜ ɧɟɨɫɜɟɳɟɧɧɵɯ ɦɟɫɬɚɯ. Ɉɫɜɟɳɟɧɧɨɫɬɶ ɭɱɚɫɬɤɨɜ 
ɪɚɛɨɬ, ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɟɡɞɨɜ ɢ ɩɨɞɯɨɞɨɜ ɤ ɧɢɦ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ, ɛɟɡ 
ɫɥɟɩɹɳɟɝɨ ɞɟɣɫɬɜɢɹ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɪɚɛɨɬɧɢɤɨɜ. 
 

7.2 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
 - ɉɪɚɜɢɥɚɦɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɜ ɪɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ 
ɭɬɜɟɪɠɞɟɧɵ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɩɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 
25.05.2012 №390; 
 - Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 21.12.1994ɝ. №69-ɎɁ «Ɉ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ»; 
 - Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22.06.2008ɝ. №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ 
ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ»; 
-  ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɊȾ 
153-34.0-03.301-00 (ȼɉɉȻ 01-02-95*).  
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɟɦ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɩɪɚɜɢɥ ɪɭɤɨɜɨɞɢɬɟɥɶ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚɡɧɚɱɚɟɬ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɤɨɬɨɪɨɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ Ƚɗɋ.  
 ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɨɛɹɡɚɬɟɥɶɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ: 
 – ɨɛɭɱɟɧɢɟ ɦɟɪɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɭɬɟɦ ɩɪɨɜɟɞɟɧɢɹ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ ɢ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɦɢɧɢɦɭɦɚ; 
 – ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 – ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 
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 – ɧɚɡɧɚɱɟɧɢɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 
 – ɫɨɨɛɳɟɧɢɟ ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɟɧɢɟ ɤɨɦɢɫɫɢɢ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
 Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ 
ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ. 
 ȼ ɤɚɠɞɨɦ ɫɬɪɭɤɬɭɪɧɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ: 
 – ɨɛɟɫɩɟɱɟɧɢɟ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ ɫɨɛɥɸɞɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 
 – ɨɛɟɫɩɟɱɟɧɢɟ ɢɫɩɪɚɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨɟ 
ɩɪɢɧɹɬɢɟ ɦɟɪ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ; 
 – ɨɪɝɚɧɢɡɚɰɢɹ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ, ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɫɨɛɥɸɞɟɧɢɹ ɢɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 – ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɧɬɪɨɥɹ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 
  – ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɨɪɹɞɤɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
 ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɞɟɣɫɬɜɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɜɵɡɜɚɬɶ ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ, ɨɩɨɜɟɫɬɢɬɶ ɩɟɪɫɨɧɚɥ Ƚɗɋ ɨ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɷɜɚɤɭɚɰɢɢ, ɞɨɥɨɠɢɬɶ ɪɭɤɨɜɨɞɫɬɜɭ ɨ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɩɪɨɢɡɜɟɫɬɢ ɧɟɨɛɯɨɞɢɦɵɟ ɨɬɤɥɸɱɟɧɢɹ ɢ ɡɚɡɟɦɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɡɨɧɟ ɩɨɠɚɪɚ, ɩɪɢɝɨɬɨɜɢɬɶ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɞɥɹ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, 
ɨɪɝɚɧɢɡɨɜɚɬɶ ɜɫɬɪɟɱɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɫɨɩɪɨɜɨɞɢɬɶ ɤ ɨɱɚɝɭ 
ɜɨɡɝɨɪɚɧɢɹ, ɜɵɞɚɬɶ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ, ɩɪɨɜɟɫɬɢ ɢɧɫɬɪɭɤɬɚɠ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ 
ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɞɨɩɭɫɬɢɬɶ ɩɨɠɚɪɧɵɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɤ ɬɭɲɟɧɢɸ 
ɩɨɠɚɪɚ, ɨɫɬɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɧɚɛɥɸɞɚɸɳɟɝɨ, ɚ ɬɚɤɠɟ ɞɥɹ ɢɧɫɬɪɭɤɬɢɪɨɜɚɧɢɹ 
ɩɨɠɚɪɧɵɯ. ɉɨɫɥɟ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ: ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɱɟɬɤɨ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɚɜɢɥɚ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜɵɩɨɥɧɹɬɶ ɜɫɟ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɫɜɨɟɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢ ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ 
ɢ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
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ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
 Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 
 Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
 – ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 – ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
 – ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ. 
 

7.2.1 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 
 
 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɛɦɨɬɨɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɩɵɥɟɧɧɨɣ 
ɜɨɞɨɣ ɢɡ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɤɨɥɟɰ), ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ 
ɜɧɭɬɪɢ ɚɝɪɟɝɚɬɚ. ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨ ɤɧɨɩɤɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɥɟɝɤɨ 
ɞɨɫɬɭɩɧɨɦ ɦɟɫɬɟ. ȼɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 
ɛɥɨɤɢɪɨɜɚɧɨ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
(ɨɬɤɥɸɱɟɧɢɟ ɜɫɟɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɹ ɩɨɥɹ ɪɨɬɨɪɚ) ɫ 
ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɞɚɱɟɣ ɢɦɩɭɥɶɫɚ ɧɚ ɨɫɬɚɧɨɜ ɚɝɪɟɝɚɬɚ. Ɉɬɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. ɉɪɢ 
ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ 
ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ 
ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 
 

7.2.2 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
 ɉɨɠɚɪɧɚɹ ɨɩɚɫɧɨɫɬɶ ɝɥɚɜɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɛɭɫɥɨɜɥɟɧɚ ɧɚɥɢɱɢɟɦ ɜ 
ɧɢɯ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. Ɍɭɲɟɧɢɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɉɬ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɤɨɥɶɰɟɜɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɞɜɢɠɤɢ ɫ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. Ɂɚɞɜɢɠɤɢ ɧɚ ɫɭɯɨɬɪɭɛɚɯ ɜɫɟɝɞɚ ɡɚɤɪɵɬɵ. Ɉɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ 
ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɢ ɝɚɡɨɜɨɣ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɨ 
ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ 
ɨɪɨɫɢɬɟɥɢ. Ʉɪɨɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɭɫɤɚ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɩɭɫɤ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ ɫ ɐɉɍ ɩɪɢ 
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ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɨɬɤɥɸɱɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɪɭɱɧɵɦ 
ɩɭɫɤɨɦ ɭ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ. ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɬɚɤɠɟ ɦɨɠɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɫɢɫɬɟɦɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɡɪɵɜɨɜ ɢ ɩɨɠɚɪɨɜ SERGI. ȼ 
ɤɚɱɟɫɬɜɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɛɵɫɬɪɵɣ ɨɬɜɨɞ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɥɧɨɝɨ ɨɛɴɟɦɚ ɦɚɫɥɚ ɢ 
ɜɨɞɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɦɚɫɥɨɜɨɞɨɨɬɜɨɞɢɬɟɥɶ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɩɢɪɫɟ.  
 

7.2.3 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
 
 Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 
ɫɬɚɰɢɨɧɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɪɟɧɱɟɪɧɨɝɨ ɬɢɩɚ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ 
ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤ ɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ 
ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɚɤɠɟ 
ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ ɫ ɐɉɍ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɢ ɨɬ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ. 
 

7.2.4 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɫɬɚɧɰɢɨɧɧɨɝɨ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ 
 
 Ɉɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɦɚɫɥɨɫɤɥɚɞɨɜ, ɩɨɦɟɳɟɧɢɣ ɪɟɝɟɧɟɪɚɰɢɢ ɦɚɫɥɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɦɚɫɬɟɪɫɤɢɯ, 
ɹɜɥɹɟɬɫɹ ɝɟɪɦɟɬɢɡɚɰɢɹ ɷɬɢɯ ɩɨɦɟɳɟɧɢɣ ɫ ɩɪɟɤɪɚɳɟɧɢɟɦ ɩɪɢɬɨɤɚ ɜ ɧɢɯ ɫɜɟɠɟɝɨ 
ɜɨɡɞɭɯɚ. ȼɫɟ ɩɨɦɟɳɟɧɢɹ ɨɛɨɪɭɞɭɸɬɫɹ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ, ɢ ɩɪɢ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɢɡɜɟɳɚɬɟɥɟɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɥɸɱɚɟɬɫɹ ɜɟɧɬɢɥɹɰɢɹ ɢ ɩɨɞɚɟɬɫɹ 
ɫɢɝɧɚɥ ɨ ɩɨɠɚɪɟ ɧɚ ɐɉɍ. ɍɩɪɚɜɥɟɧɢɟ ɡɚɞɜɢɠɤɨɣ ɫɥɢɜɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɫ ɞɭɛɥɢɪɭɸɳɢɦ ɪɭɱɧɵɦ ɩɪɢɜɨɞɨɦ, ɜɵɜɟɞɟɧɧɵɦ ɜ ɛɟɡɨɩɚɫɧɨɟ 
ɦɟɫɬɨ. Ɉɱɢɫɬɤɚ ɟɦɤɨɫɬɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɧɚɫɨɫɚ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬ ɩɨɠɚɪɧɵɯ 
ɤɪɚɧɨɜ. 

 
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ƚɗɋ 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. 
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ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

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

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

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

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ; 
– ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

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

ɪɟɠɢɦɨɜ; 
2. ɢɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ; 
3. ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ ɪɟɤɢ Ⱥɥɞɚɧ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ⱥɦɟɞɢɱɟɧɫɤɨɣ Ƚɗɋ; 
4. ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

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

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

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

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

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

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

– ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
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7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 
1. ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

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

3. ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

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

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

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

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

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

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

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

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

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

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ, ɚ 
ɢɦɟɧɧɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ: 

1. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢɦɵɯ 
ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ); 

2. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɢ 
ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ); 
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3. Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 

4. ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 

5. ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ; 

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

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

8. Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ 

ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ. 
1. Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 

ɨɩɚɫɧɨɫɬɢ; 
2. Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ; 
3. ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɨɬɯɨɞɨɜ 

ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 
4. ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ; 
5. ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ 

ɠɭɪɧɚɥɚɯ; 
6. Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 

ɉȾȼ 
7. Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, ɞɪɟɧɚɠɧɵɯ 

ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 
8. ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ; 
9. ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

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

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 
7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 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, 
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ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

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

1. ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. ɨɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; ȼɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 
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8  Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɢ ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɨɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɦɟɞɢɱɟɧɫɤɨɣ Ƚɗɋ. 
Ɂɚɞɚɱɢ ɪɚɫɱɟɬɚ: 
– ɪɚɫɫɱɢɬɚɬɶ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
– ɨɰɟɧɢɬɶ ɨɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ; 
– ɪɚɫɫɱɢɬɚɬɶ ɞɢɧɚɦɢɤɭ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ; 
– ɨɰɟɧɢɬɶ ɤɨɦɦɟɪɱɟɫɤɭɸ ɢ ɛɸɞɠɟɬɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ. 
 

8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɰɟɧɤɚ 
ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 1205 1205 1205 1205 1205 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 7100 7100 7100 7100 7100 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 8555500 8555500 8555500 8555500 8555500 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ*ɱ 85555 85555 85555 85555 85555 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 8469945 8469945 8469945 8469945 8469945 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ*ɱ 1007 1042 1077 1110 1143 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 852,92 882,56 912,21 940,16 968,11 

 
ȼɵɜɨɞ: ɡɚ ɫɱɟɬ ɪɨɫɬɚ ɬɚɪɢɮɨɜ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 
8.2 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», 
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ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

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

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

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

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 107,7 31,8 
ɉɪɨɱɢɟ 165,3 49,3 
ɂɬɨɝɨ ɩɨ Ƚɗɋ 273 81,27 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 
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Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 

1-5 0,020 
6-15 0,027 
16-25 0.035 
ɫɜɵɲɟ 25 0,040 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 
 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇȼɬ 163,1 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0.001097ɬɵɫ.ɪɭɛ/Ɇȼɬ*ɱ 93,8 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0.000318ɬɵɫ.ɪɭɛ/Ɇȼɬ*ɱ 27,2 
ɂɬɨɝɨ  284,1 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ⱥɥɞɚɧ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.5. 
 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 
1 2 3 4 5 6 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 635,1 714,9 716,3 716,4 716,4 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 476 511,8 497,6 47, 5 461,5 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 53,3 81.2 81,2 81,2 81,2 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

45,3 51,5 63,9 61,6 59,3 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 

36,15 55,08 55,08 55,08 55,08 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 41,06 73,40 73,40 73,4 73,4 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1 279 1 488 1 487 1 467 1 447 

 
ȼɵɜɨɞ: ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɤ 2027 ɝɨɞɭ ɧɟɫɤɨɥɶɤɨ ɫɧɢɡɹɬɫɹ ɢ ɞɨɫɬɢɝɧɭɬ 

1,4 ɦɥɪɞ. ɇɚɢɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵ ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ 
ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1). 
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Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

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

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6. 
 
Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 2748,61 2855,69 2945,37  3031,97 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 3006,78 3106,59 3193,43 3276,85 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ. ɪɭɛ. 

6,8 6,8 6,8 6,8 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ. 
ɪɭɛ. 

449,32 437,69 423,30 407,38 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 6237,54 6406,85 6568,98 6723,09 

 
ȼɵɜɨɞ: ɧɚɢɛɨɥɶɲɚɹ ɞɨɥɹ ɧɚɥɨɝɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɚ 

ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɭɦɟɧɶɲɚɟɬɫɹ ɫ 2024 ɝɨɞɚ. 
 

49%

37%

4%

4%
3% 3%

А̥о̬т̶̛̛̌̚о̦̦ые 
отч̛̭ле̛̦́, ̥л̦.̬у̍.

Р̵̭̌оды ̦̌ ̭т̵̬̌о̛̦̏̌е, 
̥л̦.̬у̍.

Эк̭плу̌т̶̛̌о̦̦ые 
̌̚т̬̌ты, ̥л̦.̬у̍.

Р̵̭̌оды ̦̌ ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̦̦ы̵ ̴о̦до̏, 
̥л̦.̬у̍.

Р̵̭̌оды ̦̌ у̭лу̛̐ 
̬е̐ул̛̬у̀щ̵̛ ко̥п̛̦̜̌, 
̥л̦.̬у̍.
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8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

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

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 9 600 15 070 15 574 16 002 16 418 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 1 279 1 488 1 487 1 467 1 447 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 8 320 13 582 14 087 14 535 14 971 
EBIT(ɩɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 8 320 13 582 14 087 14 535 14 971 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1 664 2 716 2 817 2 907 2 994 
NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 6 656 10 865 11 269 11 628 11 977 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20 20 20 0 20 

 
ȼɵɜɨɞ: ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ ɧɚɱɢɧɚɟɬ ɪɚɫɬɢ ɫ ɦɨɦɟɧɬɚ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɢ ɞɚɥɟɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 
Ⱥɧɚɥɢɡ ɤɷɲ-ɮɥɨ (CF) ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɵɜɚɟɬ ɩɥɚɧ ɛɭɞɭɳɟɝɨ ɞɜɢɠɟɧɢɟ 

ɞɟɧɟɠɧɵɯ ɮɨɧɞɨɜ, ɩɪɢɱɢɧɵ ɞɟɮɢɰɢɬɚ (ɩɪɨɮɢɰɢɬɚ) ɞɟɧɟɝ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ 
ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɫɬɜ ɦɟɠɞɭ ɷɬɚɩɚɦɢ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ. ɂɡɦɟɧɟɧɢɟ ɞɟɧɟɠɧɨɝɨ ɩɨɬɨɤɚ (CF) ɫ ɷɬɚɩɚɦɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
Ⱥɦɟɞɢɱɟɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.2 

 

 
Ɋɢɫɭɧɨɤ 8.2 – ɂɡɦɟɧɟɧɢɟ ɞɟɧɟɠɧɨɝɨ ɩɨɬɨɤɚ (CF) ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ.ɪɭɛ. 

 
ȼɵɜɨɞ: ɫ 2025 ɝɨɞɚ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ, ɜ ɫɜɹɡɢ ɫ ɧɚɱɚɥɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ – 5 ɥɟɬ. 
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8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ. 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ «ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.) 

 
8.6 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: ɱɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɢɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢ ɬ.ɞ. ɉɪɢ ɪɚɫɱɟɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ: 

ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.». 

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɫɨɫɬɚɜɥɹɟɬ 20ɥɟɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2019 ɝɨɞɚ. 

3) ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

 
8.7 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 
Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 60 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,87 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,48 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 73889,05 
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ȼɵɜɨɞ: ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 5 ɥɟɬ, ɭɱɢɬɵɜɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ⱥɦɟɞɢɱɟɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ 
Ⱥɥɞɚɧ ɜɵɝɨɞɧɨ ɢ ɤɨɦɦɟɪɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɨ. 

 
8.8 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  
 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ 3 537 6 310 6 480 6 642 6 796 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ 6 254 11 517 11 931 12 284 12 624 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. ɪɭɛ 365 475 437 423 407 

 
ȼɵɜɨɞ: ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ⱥɦɟɞɢɱɟɧɫɤɨɣ Ƚɗɋ ɢ ɞɚɥɶɧɟɣɲɚɹ ɟɟ ɷɤɫɩɥɭɚɬɚɰɢɹ 

ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɜɟɥɢɱɢɜɚɸɳɢɟɫɹ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɱɬɨ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɪɚɡɜɢɬɢɸ ɪɟɝɢɨɧɚ. 
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9 ɗɤɫɩɥɭɚɬɚɰɢɹ ɡɚɬɜɨɪɨɜ ɜ ɡɢɦɧɟɦ ɪɟɠɢɦɟ  
 
9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

 
 Ɂɢɦɧɢɣ ɪɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ 
ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɜ ɱɚɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɨɞɨɡɚɛɨɪɧɵɯ ɢ 
ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ȼ ɩɟɪɢɨɞ ɥɟɞɨɜɵɯ ɹɜɥɟɧɢɣ ɧɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɜɨɡɧɢɤɚɸɬ ɪɚɡɥɢɱɧɵɟ ɡɚɬɪɭɞɧɟɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ: 
 – ɱɚɫɬɢɱɧɚɹ ɢɥɢ ɩɨɥɧɚɹ ɡɚɤɭɩɨɪɤɚ ɜɨɞɨɡɚɛɨɪɨɜ; 
 – ɨɛɦɟɪɡɚɧɢɟ (ɩɪɨɦɟɪɡɚɧɢɟ) ɜɨɞɨɩɨɞɜɨɞɹɳɟɝɨ ɬɪɚɤɬɚ (ɤɚɧɚɥɨɜ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ) 
 – ɨɛɦɟɪɡɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɢ 
ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɣ (ɡɚɬɜɨɪɨɜ, ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ) ɢ ɞɪ. Ɉɫɨɛɨ 
ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɤɭɩɨɪɤɢ ɩɪɢɟɦɧɵɯ ɨɬɜɟɪɫɬɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧ; ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɟɧ ɬɚɤɨɣ ɫɥɭɱɚɣ ɩɪɢ 
ɡɚɛɨɪɟ ɜɨɞɵ ɢɡ ɫɩɢɪɚɥɶɧɵɯ ɤɚɦɟɪ ɜɨ ɜɪɟɦɹ ɩɪɨɩɭɫɤɚ ɲɭɝɢ ɱɟɪɟɡ ɬɭɪɛɢɧɭ.  
 ȼ ɩɪɚɤɬɢɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɵɥɨ ɦɧɨɝɨ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɢɡ-ɡɚ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɥɟɞɨɜɵɯ ɹɜɥɟɧɢɣ ɩɪɨɢɫɯɨɞɢɥɢ ɫɧɢɠɟɧɢɟ ɦɨɳɧɨɫɬɢ, ɩɨɬɟɪɢ 
ɜɵɪɚɛɨɬɤɢ, ɚ ɢɧɨɝɞɚ ɢ ɩɨɥɧɚɹ ɨɫɬɚɧɨɜɤɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɩɨɞɝɨɬɨɜɤɟ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ ɞɨɥɠɧɨ 
ɭɞɟɥɹɬɶɫɹ ɫɚɦɨɟ ɫɟɪɶɟɡɧɨɟ ɜɧɢɦɚɧɢɟ.  
 Ɉɫɨɛɟɧɧɨ ɨɩɚɫɧɵɦ ɞɥɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ 
ɩɪɟɞɥɟɞɨɫɬɚɜɧɵɣ ɩɟɪɢɨɞ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɉɟɪɟɞ ɥɟɞɨɫɬɚɜɨɦ ɜɟɪɯɧɢɣ ɫɥɨɣ 
ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɨɯɥɚɠɞɚɟɬɫɹ ɞɨ 0°ɋ. ɉɪɢ ɡɚɬɹɠɧɨɦ ɩɪɟɞɥɟɞɨɫɬɚɜɧɨɦ ɩɟ-
ɪɢɨɞɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɦɫɹ ɧɟɛɨɥɶɲɢɦɢ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ 
ɜɨɡɞɭɯɚ ɢ ɫɢɥɶɧɵɦ ɜɟɬɪɨɦ, ɜɟɪɯɧɢɣ ɫɥɨɣ ɜɨɞɵ ɦɨɠɟɬ ɛɵɬɶ ɩɟɪɟɨɯɥɚɠɞɟɧ ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɧɟɦ ɤɪɢɫɬɚɥɥɨɜ ɜɧɭɬɪɢɜɨɞɧɨɝɨ ɥɶɞɚ, ɫɩɨɫɨɛɧɨɝɨ ɩɨɩɚɫɬɶ ɧɚ 
ɪɟɲɟɬɤɢ ɬɭɪɛɢɧ ɢ ɜɨɞɨɡɚɛɨɪɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ɍɚɤɢɟ ɫɥɭɱɚɢ 
ɢɦɟɥɢ ɦɟɫɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɜɫɟɯ ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ȼɨɥɠɫɤɨɝɨ ɢ Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɨɝɨ ɤɚɫɤɚɞɨɜ. Ⱦɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɨɹɜɥɟɧɢɹ ɜɧɭɬɪɢɜɨɞɧɨɝɨ ɥɟɞɨɨɛɪɚɡɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ 
ɦɢɤɪɨɬɟɪɦɨɦɟɬɪɵ ɢ ɲɭɬɨɫɢɝɧɚɥɢɡɚɬɨɪɵ ɧɚɯɨɞɢɥɢɫɶ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, 
ɬɚɤ ɤɚɤ ɢɯ ɩɨɤɚɡɚɧɢɹ ɩɨɞɫɤɚɡɵɜɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ 
ɩɨɪɹɞɨɤ ɜɟɞɟɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɨɜ, ɝɨɬɨɜɧɨɫɬɶ ɤ ɜɨɡɦɨɠɧɵɦ 
ɡɚɬɪɭɞɧɟɧɢɹɦ ɢ ɨɝɪɚɧɢɱɟɧɢɹɦ. 
 

9.2 Ɍɪɟɛɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 
 

Ɋɟɠɢɦɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɬɜɨɪɨɜ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɞɨɥɠɧɵ ɛɵɬɶ 
ɪɚɡɪɚɛɨɬɚɧɵ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɚɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɪɚɛɨɬɵ 
ɡɚɬɜɨɪɨɜ (ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ, ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦɢ, ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɬ.ɞ.). Ɋɟɠɢɦɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɬɜɨɪɨɜ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ: 

ɉɨɫɬɨɹɧɧɚɹ ɝɨɬɨɜɧɨɫɬɶ; 
— ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɝɨɬɨɜɧɨɫɬɶ (ɝɨɬɨɜɧɨɫɬɶ ɡɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ) ɜ 

ɥɸɛɨɟ ɜɪɟɦɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ; 
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— ɤɨɧɫɟɪɜɚɰɢɹ ɧɚ ɜɟɫɶ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 
ɋɥɟɞɭɟɬ ɜɵɹɜɢɬɶ, ɫ ɭɱɟɬɨɦ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɲɥɵɯ ɥɟɬ, 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ (ɜ 
ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ): 

— ɬɟɩɥɹɤɨɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦɨɧɬɢɪɭɟɦɵɯ ɧɚ ɩɥɨɫɤɢɯ 
ɡɚɬɜɨɪɚɯ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜɨ ɢɡɛɟɠɚɧɢɟ ɢɯ ɨɛɦɟɪɡɚɧɢɹ; 

— ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɜɧɭɬɪɢ ɬɟɩɥɹɤɨɜ ɢɥɢ ɤɨɧɫɬɪɭɤɰɢɢ 
ɡɚɬɜɨɪɚ, ɟɫɥɢ ɨɧ ɢɦɟɟɬ ɡɚɦɤɧɭɬɵɣ ɩɪɨɮɢɥɶ (ɜɚɥɶɰɟɜɵɟ, ɫɟɤɬɨɪɧɵɟ ɡɚɬɜɨɪɵ); 

— ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɟɣ ɢɥɢ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ ɫ ɪɚɡɜɨɞɹɳɟɣ ɫɟɬɶɸ ɬɪɭɛ 
ɞɥɹ ɩɨɞɚɱɢ ɩɚɪɚ ɧɚ ɨɩɨɪɧɵɟ ɢ ɞɪɭɝɢɟ ɱɚɫɬɢ ɡɚɬɜɨɪɚ; 

– ɭɫɬɚɧɨɜɤɢ ɜɨɡɞɭɯɨɨɛɞɭɜɚ ɡɚɬɜɨɪɚ ɢɥɢ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟɣ ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɦɚɣɧɵ (ɩɨɥɵɧɶɢ) ɩɟɪɟɞ ɡɚɬɜɨɪɨɦ.  

ɗɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɪɨɣɫɬɜ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɪɭɱɟɧɚ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦɭ ɩɟɪɫɨɧɚɥɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɤɜɚɥɢɮɢɤɚɰɢɢ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɦɭ ɞɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ.  

 ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 
ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

— ɩɪɨɜɟɪɤɚ ɝɨɬɨɜɧɨɫɬɢ ɡɚɬɜɨɪɨɜ ɤ ɪɚɛɨɬɟ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɭɫɬɪɚɧɟɧɢɟ 
ɨɛɧɚɪɭɠɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɞɟɮɟɤɬɨɜ (ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɭɞɟɥɟɧɨ ɭɩɥɨɬɧɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ ɢ ɦɟɯɚɧɢɡɦɚɦ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ 
ɡɚɬɜɨɪɚɦɢ); 

— ɩɪɨɜɟɪɤɚ ɝɨɬɨɜɧɨɫɬɢ ɪɟɲɟɬɨɤ ɢ ɦɟɯɚɧɢɡɦɨɜ ɩɨ ɢɯ ɨɱɢɫɬɤɟ; ɨɱɢɫɬɤɚ 
ɪɟɲɟɬɨɤ ɨɬ copa; 

— ɩɪɨɜɟɪɤɚ ɜ ɞɟɣɫɬɜɢɢ ɜɨɡɞɭɯɨɨɛɞɭɜɧɨɣ ɫɟɬɢ, ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟɣ; 
— ɩɪɨɜɟɪɤɚ ɢɫɩɪɚɜɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɨɜ, ɪɟɲɟɬɨɤ, ɩɚɡɨɜ, 

ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɢ ɛɟɬɨɧɚ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ; 
— ɩɪɨɜɟɪɤɚ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɨɛɨɝɪɟɜɚ ɩɨɦɟɳɟɧɢɣ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɵ 

ɩɨɞɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɡɚɬɜɨɪɚ, ɢ, ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɭɫɬɚɧɨɜɤɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɩɟɱɟɣ, ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɛɪɨɫɤɢ 
ɬɟɩɥɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɢ ɬ.ɩ.; 

— ɩɨɞɝɨɬɨɜɤɚ ɫɩɟɰɢɚɥɶɧɵɯ ɫɦɚɡɨɤ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ; 

— ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɫɨɡɞɚɧɢɟ ɫɦɟɧɧɵɯ ɛɪɢɝɚɞ ɩɨ ɫɛɪɨɫɭ ɥɶɞɚ 
ɉɨɫɬɨɹɧɧɚɹ ɢ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɝɨɬɨɜɧɨɫɬɶ ɡɚɬɜɨɪɚ ɤ ɩɪɨɩɭɫɤɭ ɜɨɞɵ 

ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɜɟɪɟɧɚ (ɢɫɩɵɬɚɧɚ) ɜ ɧɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ, ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɵ 
ɛɵɬɶ ɬɜɟɪɞɨ ɭɫɬɚɧɨɜɥɟɧɵ ɜɪɟɦɹ ɢ ɡɚɬɪɚɬɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɷɬɨɣ ɝɨɬɨɜɧɨɫɬɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɬɜɨɪɨɜ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ: 

— ɨɛɦɟɪɡɚɧɢɹ ɩɚɡɨɜ, ɨɩɨɪɧɨ-ɯɨɞɨɜɵɯ ɱɚɫɬɟɣ ɢ ɭɩɥɨɬɧɟɧɢɣ ɡɚɬɜɨɪɨɜ 
ɜɫɥɟɞɫɬɜɢɟ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɛɨɤɨɜɵɯ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɨɛɥɟɞɟɧɟɧɢɹ ɛɨɤɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɛɵɱɤɨɜ ɢ ɭɫɬɨɟɜ; 

— ɩɪɢɦɟɪɡɚɧɢɹ ɡɚɬɜɨɪɚ ɤ ɩɨɪɨɝɭ; 
— ɨɛɥɟɞɟɧɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɬɜɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 

ɛɶɟɮɨɜ. 
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Ⱦɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɬɜɨɪɨɜ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɨɞɝɨɬɨɜɥɟɧɵ: 

— ɦɟɥɤɢɣ ɢɧɜɟɧɬɚɪɶ (ɥɨɩɚɬɵ, ɩɟɲɧɢ ɢ ɩɪ.) ɞɥɹ ɫɤɚɥɵɜɚɧɢɹ ɥɶɞɚ ɢ 
ɭɛɨɪɤɢ ɫɧɟɝɚ; 

— ɧɟɨɛɯɨɞɢɦɵɣ ɚɜɚɪɢɣɧɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɨ 
ɫɩɢɫɤɭ, ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ Ƚɗɋ; 

— ɫɩɟɰɨɞɟɠɞɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɫɬɚɜɚ ɛɪɢɝɚɞɵ, ɜɟɞɭɳɟɣ ɛɨɪɶɛɭ ɫ 
ɨɛɦɟɪɡɚɧɢɟɦ ɡɚɬɜɨɪɨɜ; 

— ɭɫɢɥɟɧɧɨɟ   ɨɫɜɟɳɟɧɢɟ   ɡɚɬɜɨɪɨɜ, ɫɥɭɠɟɛɧɵɯ ɦɨɫɬɢɤɨɜ, 
ɥɟɫɬɧɢɰ ɢ ɩɥɨɳɚɞɨɤ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɡɚɬɜɨɪɚɦ. 

Ɂɚɬɜɨɪɵ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞɨɫɛɪɨɫɨɜ ɡɚɳɢɳɚɸɬɫɹ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɥɶɞɚ ɩɭɬɟɦ ɩɨɞɞɟɪɠɚɧɢɹ ɩɟɪɟɞ ɧɢɦɢ ɦɚɣɧɵ (ɩɨɥɵɧɶɢ), 
ɨɛɪɚɡɭɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɜɨɡɞɭɯɨɨɛɞɭɜɚ, ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟɣ ɢɥɢ ɩɪɨɪɭɛɤɢ 
ɩɪɨɪɟɡɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɟɟ ɭɬɟɩɥɟɧɢɟɦ (ɞɨɫɤɚɦɢ, ɳɢɬɚɦɢ, ɫɧɟɝɨɦ ɢ ɞɪ.). 
ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɳɢɬɵ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɛɪɨɫɨɜ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɥɶɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɫɱɟɬɨɦ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫ ɭɱɟɬɨɦ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ. 

ɑɬɨɛɵ ɧɟ ɞɨɩɭɫɤɚɬɶ ɧɚɦɟɪɡɚɧɢɹ ɥɶɞɚ ɧɚ ɫɬɟɪɠɧɹɯ, ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ 
ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɨɛɨɝɪɟɜ ɪɟɲɟɬɨɤ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ 
ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɚɧɞɚɪɬɚɦɢ Ƚɗɋ (ɦɟɫɬɧɵɦɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ) ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

9.3 ɋɩɨɫɨɛɵ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɨɜ 
 

 ɋɭɳɟɫɬɜɭɸɳɢɟ ɫɩɨɫɨɛɵ ɨɛɨɝɪɟɜɚ, ɬɚɤɢɟ ɤɚɤ ɢɧɞɭɤɰɢɨɧɧɵɣ ɨɛɨɝɪɟɜ, 
ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɦɚɫɥɹɧɨɝɨ ɨɛɨɝɪɟɜɚ (ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɢ ɧɟɰɢɪɤɭɥɹɰɢɨɧɧɵɣ), 
ɤɚɥɨɪɢɮɟɪɧɵɣ ɨɛɨɝɪɟɜ, ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɨɞɚɱɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɦɨɳɧɨɫɬɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɷɥɟɦɟɧɬɚɦ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɲɢɧɧɵɣ 
ɷɥɟɤɬɪɨɨɛɨɝɪɟɜ, ɨɛɨɝɪɟɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɪɟɸɳɢɯ ɥɟɧɬ ɬɢɩɚ ɗɇȽɅ ɢ 
ɝɪɟɸɳɢɯ ɤɚɛɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɜɟɫɬɧɵ ɞɚɜɧɨ 
ɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɥɢɫɶ ɜ ɩɪɚɤɬɢɤɟ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɢɡ ɩɪɢɦɟɧɹɟɦɵɯ ɪɚɧɟɟ ɫɢɫɬɟɦ ɨɛɨɝɪɟɜɚ 
ɭɬɪɚɬɢɥɚ ɫɜɨɸ ɚɤɬɭɚɥɶɧɨɫɬɶ, ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɥɚ, ɢɡ ɫɬɪɨɹ ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɡɝɢ ɫɢɫɬɟɦɵ ɧɟ ɩɨɞɥɟɠɚɬ, ɜɡɚɦɟɧ ɜɵɲɟɞɲɢɯ ɢɡ ɫɬɪɨɹ ɧɨɜɵɟ 
ɜɢɞɵ ɨɛɨɝɪɟɜɚ ɧɟ ɜɜɨɞɹɬɫɹ, ɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɪɟɦɟɧɧɵɟ ɫɯɟɦɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɨɝɪɟɜɚ ɧɚ ɨɫɧɨɜɟ Ɍɗɇɨɜ, ɝɪɟɸɳɢɯ ɤɚɛɟɥɟɣ, ɬɪɟɛɭɸɳɢɯ ɩɨɫɬɨɹɧɧɨɝɨ 
ɜɧɢɦɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɉɨɷɬɨɦɭ ɫɨɡɞɚɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɨɛɨɝɪɟɜɚ 
ɤɨɧɫɬɪɭɤɰɢɣ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɚɞɟɠɧɭɸ, 
ɞɨɥɝɨɜɟɱɧɭɸ ɢ ɛɟɡɨɩɚɫɧɭɸ ɪɚɛɨɬɭ ɫɨɨɪɭɠɟɧɢɣ, ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. 

ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɛɨɪɶɛɵ ɫ ɨɛɥɟɞɟɧɟɧɢɟɦ ɡɚɬɜɨɪɨɜ 
ɫɥɟɞɭɟɬ ɩɪɢɡɧɚɬɶ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɫ ɧɚɝɪɟɜɚɬɟɥɹɦɢ ɢɡ ɚɤɬɢɜɧɵɯ ɝɪɟɸɳɢɯ 
ɷɥɟɦɟɧɬɨɜ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɪɟɡɢɫɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɄɊɆ) 
ɇɟɨɫɩɨɪɢɦɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɫɢɫɬɟɦ ɨɛɨɝɪɟɜɚ ɧɚ ɨɫɧɨɜɟ ɄɊɆ ɹɜɥɹɸɬɫɹ 
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ɜɵɫɨɤɢɟ ɭɞɟɥɶɧɵɟ ɦɨɳɧɨɫɬɢ, ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 
ɨɛɴɟɦɭ ɜɵɞɟɥɹɟɦɨɝɨ ɬɟɩɥɚ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɡɚ ɫɱɟɬ ɛɨɥɶɲɨɣ ɬɟɩɥɨɟɦɤɨɫɬɢ 
ɦɚɬɟɪɢɚɥɚ ɧɚɝɪɟɜɚɬɟɥɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɚɤɤɭɦɭɥɹɰɢɸ ɬɟɩɥɚ, ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɦɩɭɥɶɫɧɨɣ ɩɨɞɚɱɢ ɷɧɟɪɝɢɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ 
ɨɛɨɝɪɟɜɚ ɢ ɫɤɨɪɨɫɬɢ ɪɚɡɨɝɪɟɜɚ ɤɨɧɫɬɪɭɤɰɢɢ ɇɟɫɦɨɬɪɹ ɧɚ ɜɫɟ 
ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ ɄɊɆ, ɭ ɧɢɯ ɢɦɟɟɬɫɹ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ. ɗɬɨ- 
ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɨɛɴɟɦɧɨɝɨ ɜɟɫɚ, ɜɵɫɨɤɚɹ ɜɥɚɝɨɟɦɤɨɫɬɶ, ɢɡ-ɡɚ ɱɟɝɨ 
ɧɟɨɛɯɨɞɢɦɚ ɬɳɚɬɟɥɶɧɚɹ ɜɥɚɝɨɢɡɨɥɹɰɢɹ ɚɤɬɢɜɧɵɯ ɝɪɟɸɳɢɯ ɷɥɟɦɟɧɬɨɜ. 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɜ ɨɛɥɚɫɬɢ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ ɨɛɨɝɪɟɜɚ ɧɚ ɨɫɧɨɜɟ ɄɊɆ 
ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɨɝɨ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɪɟɡɢɫɬɢɜɧɨɝɨ 
ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ – ȻɂɌɗɅ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.1, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɧɚɞɟɠɧɭɸ ɢ ɞɨɥɝɨɜɟɱɧɭɸ ɪɚɛɨɬɭ ɫɢɫɬɟɦ ɨɛɨɝɪɟɜɚ 
ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɬɜɨɪɨɜ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 

 

 
Ɋɢɫɭɧɨɤ 9.1 – ɗɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ, ɨɛɳɢɣ ɜɢɞ 

1 — ɄɊɆ/ ȻɂɌɗɅ; 2 — ɥɚɬɭɧɧɵɟ ɜɢɬɵɟ ɷɥɟɤɬɪɨɞɵ; Ɂ - ɬɨɤɨɩɨɞɜɨɞɵ 
 

9.4 Ɂɚɳɢɬɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɡɚɬɜɨɪɚ  
 
 Ƚɢɞɪɨɰɢɥɢɧɞɪ – ɧɟɦɚɥɨɜɚɠɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɉɬɧɨɫɢɬɫɹ ɤ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɡɚɬɜɨɪɨɦ. 

ɐɢɥɢɧɞɪ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ (ɫɨɤɪ. ɝɢɞɪɨɰɢɥɢɧɞɪ) — ɷɬɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɞɜɢɝɚɬɟɥɶ ɨɛɴɟɦɧɨɝɨ ɬɢɩɚ, ɪɚɛɨɬɚ ɤɨɬɨɪɨɝɨ ɨɫɧɨɜɚɧɚ ɧɚ 
ɜɨɡɜɪɚɬɧɨɩɨɫɬɭɩɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ. ɋɬɪɭɤɬɭɪɧɨ 
ɝɢɞɪɨɰɢɥɢɧɞɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɟɦɤɨɫɬɶ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ 
ɩɨɪɲɟɧɶ ɫɨ ɲɬɨɤɨɦ, ɢɡɨɛɪɚɠɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 9.2. Ⱦɜɢɠɟɧɢɟ ɩɨɪɲɧɹ 
ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɟɟ 
ɤɨɥɢɱɟɫɬɜɚ. 
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Ɋɢɫɭɧɨɤ 9.2 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɝɢɞɪɨɰɢɥɢɧɞɪ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɞɟɬɚɥɟɣ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 9.3: ɝɢɥɶɡɚ, ɩɨɪɲɟɧɶ, ɲɬɨɤ, ɜɬɭɥɤɚ ɧɚɩɪɚɜɥɹɸɳɚɹ, 
ɤɪɵɲɤɚ, ɩɪɨɭɲɢɧɚ ɢ ɨɩɨɪɧɨ-ɧɚɩɪɚɜɥɹɸɳɢɟ ɷɥɟɦɟɧɬɵ (ɦɚɧɠɟɬɵ, ɤɨɥɶɰɚ ɢ ɞɪ.) 

 
Ɋɢɫɭɧɨɤ 9.3 – Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 

 
 ɉɪɨɛɥɟɦɧɨɣ ɜ ɩɥɚɧɟ ɨɛɦɟɪɡɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɲɬɨɤ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ. Ɉɩɚɫɧɨɫɬɶ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ 
ɧɚɦɟɪɡɚɧɢɢ ɥɶɞɚ ɧɚ ɲɬɨɤɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨ ɧɚ ɪɢɫɭɧɨɤɟ 9.4, ɢ ɩɨɫɥɟɞɭɸɳɟɦ 
ɨɛɪɚɬɧɨɦ ɯɨɞɟ ɦɨɠɧɨ ɩɨɜɪɟɞɢɬɶ ɭɩɥɨɬɧɟɧɢɹ ɲɬɨɤɚ. ɋɥɟɞɫɬɜɢɟɦ ɩɨɜɪɟɠɞɟɧɢɹ 
ɦɨɠɟɬ ɫɬɚɬɶ ɧɟ ɬɨɥɶɤɨ ɧɚɪɭɲɟɧɢɟ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɡɚɬɜɨɪɚ, ɧɨ ɢ 
ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɫ ɭɬɟɱɤɨɣ ɦɚɫɥɚ ɢɡ ɩɨɥɨɫɬɢ ɲɬɨɤɚ ɢ 
ɧɚɧɟɫɟɧɢɟɦ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ. 



117 

 

 
Ɋɢɫɭɧɨɤ 9.4 – Ɉɛɥɟɞɟɧɟɧɢɟ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫ ɨɛɥɟɞɟɧɟɧɢɟɦ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɛɨɪɸɬɫɹ 

ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ ɯɪɨɦɢɪɨɜɚɧɧɨɝɨ 
ɩɨɤɪɵɬɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.5. 

 

 
Ɋɢɫɭɧɨɤ 9.5 – ɇɚɪɭɲɟɧɢɟ ɯɪɨɦɢɪɨɜɚɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 

 
ɑɬɨɛɵ ɢɫɩɪɚɜɢɬɶ ɩɨɫɥɟɞɫɬɜɢɹ ɪɭɱɧɨɣ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɲɬɨɤɚ 

ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɪɟɦɨɧɬɢɪɭɸɬ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɜɨɞɢɬɫɹ 
ɩɪɨɰɟɞɭɪɚ ɞɟɮɟɤɬɨɫɤɨɩɢɢ ɢ ɜɵɹɫɧɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɨɜɪɟɠɞɟɧɧɵɟ ɦɟɫɬɚ, 
ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 9.6. 
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Ɋɢɫɭɧɨɤ 9.6 – ȼɵɹɜɥɟɧɢɟ ɧɚɢɛɨɥɟɟ ɩɨɜɪɟɠɞɟɧɧɵɯ ɦɟɫɬ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 

 
Ɂɚɬɟɦ ɧɚ ɜɵɹɜɥɟɧɧɵɟ ɩɨɜɪɟɠɞɟɧɧɵɟ ɭɱɚɫɬɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɩɥɚɜɤɚ 

ɦɟɞɢ. Ɂɚɬɟɦ ɧɚɩɥɚɜɥɟɧɧɭɸ ɦɟɞɶ ɲɥɢɮɭɸɬ. ɂ ɜ ɫɚɦɨɦ ɤɨɧɰɟ ɲɬɨɤ ɩɨɥɢɪɭɸɬ. 
ɉɨɥɢɪɨɜɤɚ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.7. 
 

 
Ɋɢɫɭɧɨɤ 9.7 – ɉɨɥɢɪɨɜɤɚ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 

 
Ⱦɚɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɞɥɢɬɫɹ ɨɤɨɥɨ 2-3 ɧɟɞɟɥɶ. Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ ɧɚ  

ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ ɜɧɟɲɧɢɣ ɜɢɞ, ɯɪɨɦɢɪɨɜɚɧɧɨɟ ɩɨɤɪɵɬɢɟ ɲɬɨɤɚ ɜɨɫɫɬɚɧɨɜɢɬɶ 
ɧɟɜɨɡɦɨɠɧɨ. 

ɉɨɷɬɨɦɭ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɧɚɥɟɞɢ ɧɚ ɲɬɨɤɟ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ. 

ɋɭɬɶ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ: ɧɚ ɝɢɥɶɡɭ 
ɩɪɢɤɪɟɩɥɹɸɬɫɹ ɧɚɩɪɚɜɥɹɸɳɢɟ. ɇɚ ɧɚɩɪɚɜɥɹɸɳɢɟ ɧɚɞɟɜɚɟɬɫɹ ɝɨɮɪɢɪɨɜɚɧɧɚɹ 
ɬɪɭɛɚ ɢɡ ɩɨɥɢɭɪɟɬɚɧɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.8. Ɍɚɤɚɹ ɬɪɭɛɚ ɢɦɟɟɬ 
ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɫɠɚɬɢɹ-ɪɚɫɬɹɠɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 9.8 – Ƚɨɮɪɢɪɨɜɚɧɧɚɹ ɬɪɭɛɚ ɢɡ ɩɨɥɢɭɪɟɬɚɧɚ 

 
ȼ ɫɥɭɱɚɟ ɡɚɤɪɵɬɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ (ɲɬɨɤ ɜɧɭɬɪɢ) ɝɨɮɪɚ ɧɚɯɨɞɢɬɫɹ ɧɚ 

ɝɢɥɶɡɟ ɜ ɫɠɚɬɨɦ ɩɨɥɨɠɟɧɢɢ. ȼ ɫɥɭɱɚɟ ɨɬɤɪɵɬɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ (ɲɬɨɤ 
ɫɧɚɪɭɠɢ) ɝɨɮɪɚ ɪɚɫɬɹɝɢɜɚɟɬɫɹ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɲɬɨɤɚ, ɬɟɦ ɫɚɦɵɦ ɡɚɤɪɵɜɚɹ ɟɝɨ ɢ 
ɧɟ ɩɨɡɜɨɥɹɹ ɨɛɪɚɡɨɜɚɬɶɫɹ ɧɚɥɟɞɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
Ⱥɦɟɞɢɱɟɧɫɤɨɣ Ƚɗɋ ɜɵɫɨɬɨɣ 93,0 ɦ ɧɚ ɪɟɤɟ Ⱥɥɞɚɧ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I 
ɤɥɚɫɫɚ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 𝑁˖˔˕ = ͳʹͲͷ Ɇȼɬ. Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, 
ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 425,6 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɞɚɧɧɵɯ ɨɬɦɟɬɤɚɯ ɇɉɍ 
455 ɦ ɢ ɍɆɈ ɫɨɫɬɚɜɥɹɟɬ 14,6 ɤɦ3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 8,65 ɦɥɪɞ.ɤȼɬ·ɱ. 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

- ɦɚɤɫɢɦɚɥɶɧɵɣ 90,0 ɦ; 
- ɪɚɫɱɟɬɧɵɣ 73,2 ɦ; 
- ɦɢɧɢɦɚɥɶɧɵɣ 58,0 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 3250 ɦ3/ɫ.  
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɜɚɪɢɚɧɬ ɬɭɪɛɢɧɵ ɉɅȾ90ɚ-ȼ-45 ɫ 

ɪɚɡɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ 
ɜɚɪɢɚɧɬ ɬɭɪɛɢɧɵ ɉɅȾ90ɚ-ȼ-45 ɫ ɱɟɬɵɪɶɦɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɞɢɚɦɟɬɪɨɦ 
ɪɚɛɨɱɢɯ ɤɨɥɟɫ 7,1 ɦ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɊɈ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 100 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-
1639/156-56 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 317 Ɇȼɬ.  

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɄɊɍɗ - 500ɤȼ: ɞɜɟ ɫɢɫɬɟɦɵ 
ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɬɪɟɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ (ɫɯɟɦɚ «3/2»). ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ 
ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-400000/500; ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 15,75/6,3 ɤȼ –ɌɊȾɇɋ-10000/15,75, ɧɚ 
ɧɚɩɪɹɠɟɧɢɟ 6,3/0,4 - ɌɋɁ-1000/6,3; ɞɥɹ ɜɨɡɞɭɲɧɵɯ Ʌɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ 
ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 300/66. 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɛɪɚɧɨ ɄɊɍɗ-500 ɤȼ 
ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɚɪɚɬ» əɈɍ-500. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɪɚɫɫɱɢɬɚɧɧɵɦ ɬɨɤɨɦ ɄɁ ɩɪɨɯɨɞɹɳɢɦ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɩɨɞɯɨɞɢɬ ɟɞɢɧɫɬɜɟɧɧɵɣ ɝɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɇECS ɤɨɦɩɚɧɢɢ ȺBB, ɟɝɨ 
ɢ ɜɵɛɢɪɚɟɦ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɨɣ. Ɂɞɚɧɢɟ Ƚɗɋ – 
ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. 
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ȼ ɫɨɫɬɚɜ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɩɨɞɩɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ: 
- ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 59,8 ɦ; 
- ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ – 112,2 ɦ; 
- ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɨɣ –192,5 ɦ; 
- ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 63,6 ɦ.  
Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ: 
- ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 359 ɦ;  
- ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 332 ɦ; 
- ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 4; 
- ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 12 ɦ; 
- ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 458,74 ɦ; 
Ⱦɥɹ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɜɵɛɪɚɧɨ ɭɫɬɪɨɣɫɬɜɨ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ. 
Ⱦɥɹ ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɢɡ ɫɩɟɰɢɚɥɶɧɵɯ ɝɚɥɟɪɟɣ 

ɭɫɬɪɨɟɧɵ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɢ ɞɪɟɧɚɠɧɚɹ ɡɚɜɟɫɵ. 
ɉɥɨɬɢɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ ɩɨɫɬɨɹɧɧɵɦɢ ɫɤɜɨɡɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-

ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ 

ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɟɬɨɞɨɦ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 1 ɝɪɭɩɩɵ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,37 
(ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25).  

ɉɨɫɥɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ ɪɚɜɟɧ 60 ɦɟɫ., ɱɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ ɪɚɜɟɧ 67 ɦɥɧ. 
ɪɭɛ., ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɪɚɜɟɧ 1,87, ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɜɧɚ 
0,48 ɪɭɛ/ɤȼɬ*ɱɚɫ, ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 73889,05 ɪɭɛ./ɤȼɬ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ⱥɦɟɞɢɱɟɧɫɫɤɨɣ Ƚɗɋ ɦɨɠɧɨ ɫɱɢɬɚɬɶ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ.  

ȼ ɤɚɱɟɫɬɜɟ ɫɩɟɰɜɨɩɪɨɫɚ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɬɟɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɬɜɨɪɨɜ ɜ 
ɡɢɦɧɟɦ ɪɟɠɢɦɟ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 
1. Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, Ⱥ.ɘ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɬɭɪɛɢɧɵ ɉɅȾ90-ȼ45ɨ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ Ȼ.1 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ 
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Изм . Кол .уч . Лист № док . Подпись Дата

Стадия Лист

Саяно-Шушенский филиал Сибирского федерального
университета

ВКР - 13.03.02 - 151 6567 -ГП

ГГЭЭС , 2020
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Генеральный план. Вид с ВБ

Ивашов Проектирование Амедической ГЭС на
реке Алдан

Наименование№ п/ п
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3
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Станционная  часть плотины
Водосливная бетонная плотина
Здание ГЭС приплотинного типа

Левобережная глухая бетонная плотина
Правобережная глухая бетонная плотина

КРУЭ 500 кВ
Служебно-технологический корпус

Монтажная площадка
9 Глубинный водосброс

Условные обозначения

-поверхность воды

-автодорога

-трансформатор

-гидроагрегат

-козловой кран

Генеральный план Амедического гидроузла на реке Алдан
Масштаб 1: 800

-гранит

10 Пристанционная площадка
11 Яма размыва

Вид с верхнего бьефа
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Наименование№ п/ п
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Ведомость состава проекта

обозначение

ВКР-13.03.02-1516567-ГП
Генеральный план. Вид с верхнего бьефа.

Экспликация зданий и сооружений.
Ведомость состава проекта.

ВКР-13.03.02-1516567-ГР1
Поперечный разрез машинного зала

Амедиченской ГЭС

ВКР-13.03.02-1516567-ГР2 Поперечный разрез водосливной плотины

ВКР-13.03.02-1516567-ГР3
Нагрузки, действующие на водосбросную

плотину при основном сочетании нагрузок

ВКР-13.03.02-1516567-ЭС1

ВКР-13.03.02-1516567-ЭС2

ВКР-13.03.02-1516567-ПЗ Пояснительная записка

Главная схема электрических соединений

Схема подключения электрических защит к
ТТ и ТН
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ЛистовСтадия

6

Лист

2

Изм . Кол .уч . Лист N док . Подпись Дата

Провер.

Н.контр.

Т.контр.

Разраб.

Утв.

Ивашов

Масленникова

Саяно-Шушенский филиал СФУ

ЗГЭ15-01
20 20  г

D 1 =7,1 м

Проектирование Амедиченской ГЭС на
реке Алдан

ВКР-13.03.02- 1 516567-ГР 1

Турбины Генератор

Q ГЭС =1682,40 м 3 / с
369,88Q 0,01% =1890,52 м 3 / с

373,70

Q 1ГА =420,6 м 3 / с
363,47

Формат А 1

1. Ведомость состава проекта см.на чертеже ВКР-13.03.02-1516567-ГП
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 2. Размеры и отметки на чертеже даны в м .

Изм . Кол .уч . Лист № док . Подпись Дата

Стадия ЛистПроектирование Амедиченская ГЭС
на реке Алдан

Саяно-Шушенский филиал Сибирского федерального
университета

ВКР - 13.03.02  - 1516567 -ГР2

ГГЭЭС , 2020

Листов

Поперечный разрез водосливной
плотины

3

Ивашов

Ульянова

Поперечный разрез водосливной плотины Амедической гидроузла на реке  Алдан
Масштаб 1:000

Число водосливных отверстий - 4;
Ширина водосливных отверстий в свету - 12  м.

                     -диорит

Разработал

Проверил

Т.контр.

Н.контр.

Утв.

67 ,0

ДНО
3 62,00

подошва
359,00

20,0

ГБ
459,80

ГВ
447,00

НОС
372,00

ФПУ
456,00

НПУ
455 ,00

УМО
425,60

Смотровая галерея 1,5 х2,5

391,00

374,00

408,00

442,00

425,00

Вертикальный
дренаж

Ось автодороги

Кран ВБ
эксплуатационный

333,40

307,80

Цементационная галерея  3,5x3
Дренажная галерея  3,5x3

Скважина глубокого дренажа

скважина глубокой цементации

УНБ min
364,40

УНБ max
370,50

337,76

Яма размыва

3,
0

12
,0

9
0,
0

15
,0

6,7 8,0

План водосливной плотины

15
,0

119,00

204,00

15
,0

1. Ведомость состава проекта см.на чертеже ВКР-13.03.02-1516567-ГП
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- Контур ямы водослива
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ПРИЛОЖЕНИЕ Б

2 . Размеры и отметки на чертеже даны в м .вод.ст.

Лист

Изм . Лист Подпись Дата
4

№ Документа

Напряжения в активном
сечении "основание-бетон" , кПа

В 1 см - 50 кПа

Нагрузки, действующие на водосбросную плотину при основном сочетании
нагрузок

Масштаб 1: 1000

G пл - вес водосливной плотины ;
G б - вес бычка ;
T в - гидростатическое давление воды со стороны верхнего бьефа ;
T н - гидростатическое давление воды со стороны нижнего бьефа ;
W ф - фильтрационное давление воды ;
W взв - взвешивающее давление воды ;
E н - активное давление наносов ;
Qз - вес затворов .

Нагрузки :
σy - нормальные напряжения , действующие по горизонтальным площадкам ,
кПа ;
σх - нормальные напряжения , действующие по вертикальным площадкам , кПа ;
τxy -касательные напряжения ;
σ1,σ3 - главные напряжения .

6,7 8 ,0

67 ,0

ДНО
3 62,00

подошва
359,00

наносы
370,00

НПУ
455,00

20,0
ГБ

459,80

ГВ
447,00Qз

Тв

E н

G пл

G б

УНБ min
364,40

НОС
372,00

Тн

W взв

W ф 5,
4

36,24

18,18

W в

67 ,0

s у

-262,55

s 1

-262,55

s x

-941,76

-941,76

s 3

-1755,32

s у

s x

-1010,54

t xy

1276,76

s 3

s 1

-52,97

-2712,89

1. Ведомость состава проекта см.на чертеже ВКР-13.03.02-1516567-ГП
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Копировал Формат А1

Изм . Лист № док Подпись Дата

Стадия Лист Листов
Кол.уч

Разраб.
Провер.
Т .контр .
Н.контр.

Утв.

5

Саяно -Шушенский филиал Сибирского федерального
университета

Ивашов

П 6

 Кафедра ГГЭЭС ,
 2020 г

ОПН 500 кВ
Фильтр присоединения 1000 кГц ;

ВЧ загарадитель 500 кВ ; 2000 А

Ячейка КРУЭ Т 155-500 кВ

Заземлитель 500 кВ , 63 кА
Разъединитель 500 кВ , 6300 А , 63 кА

Номер ячейки 1 2
Диспетчерское наименование

Конструкция фазы линии

Ведомость состава проекта см . на чертеже ВКР -13.03.02-1516567- ГП

ВЛ 1-500 кВ Амедиченская ГЭС - ПС "Алдан -1"

АС -400/51

ВЛ 2-500 кВ Амедиченская ГЭС - ПС "Алдан -2"

АС -400/51

ВЛ 3-500 кВ Амедиченская ГЭС - ПС "Алдан -3"

АС -400/51

Главная схема электрических
соединений

Проектирование электрической части
Амедиченская ГЭС на реке Алдан

Сборная шина 2 - 500 кв

Оптоэлектронный трансформатор тока 500 кВ

Выключатель элегазовый  500 кВ , 6300 А
Заземлитель 500 кВ , 63 кА

Заземлитель 500 кВ , 63 кА
Разъединитель 500 кВ , 6300 А , 63 кА

Заземлитель 500 кВ , 63 кА

Заземлитель 500 кВ , 63 кА
Разъединитель 500 кВ , 6300 А , 63 кА

Выключатель элегазовый 500 кВ , 6300 А

Заземлитель 500 кВ , 63 кА

Заземлитель 500 кВ , 63 кА
Разъединитель 500 кВ , 6300 А , 63 кА

Разъединитель 500 кВ , 6300 А , 63 кА
Заземлитель 500 кВ , 63 кА

Выключатель элегазовый 500 кВ , 4000 А

Заземлитель 500 кВ , 63 кА

Разъединитель 500 кВ , 6300 А , 63 кА

Сборная шина 1 - 500 кв

Заземлитель 500 кВ , 63 кА
Разъединитель 500 кВ , 6300 А , 63 кА
ОПН 500 кВ

Трансформатор ТДЦ -400000/500

Трансформатор тока ТОЛ -20-1, 20 кВ
ОПН -20 УХЛ 1, 20 кВ

Трансформатор напряжения ЗНОЛ -20, 20 кВ

Заземлитель 20 кВ , 8000 А

Выключатель элегазовый ВГГ -20, 20 кВ , 15000

Генератор СВ -1636/156-56 УХЛ 4, 15,75 кВ

Заземлитель 500 кВ , 63 кА

Разъединитель 500 кВ , 6300 А , 63 кА

Разъединитель 6 кВ

Заземлитель 6 кВ

Заземлитель 6 кВ

Плавкий предохранитель

Трансформатор напряжения 6 кВ

Выключатель элегазовый 6 кВ

Сборная шина 1, сборная шина 2 - 6 кВ

Выключатель 6 кВ

Автоматический выключатель 0,4 кВ
Сборная шина 0,4 кВ

Заземлитель 20 кВ , 8000 А

Заземлитель 20 кВ , 8000 А

Заземлитель 20 кВ , 8000 А

Разъединитель РВРЗ -20/15000 МУЗ , 20 кВ , 8000 А

ОПН 500 кВ

Оптоэлектронный трансформатор  напряжения 500 кВ

Оптоэлектронный трансформатор тока   500 кВ , 800 А

Заземлитель 500 кВ , 63 кА

Оптоэлектронный трансформатор тока   500 кВ , 800 А

Оптоэлектронный трансформатор  напряжения 500 кВ

ОПН 500 кВ

Трансформатор собственных нужд ТСЗ -15,75/6 УЗ

ОПН 6 кВ

Заземлитель 6 кВ

Разъединитель 6 кВ

Плавский предохранитель

ОПН 6 кВ

Трансформатор напряжений 6 кВ

Трансформатор 6/0,4 кВ

Дизель -генераторная установка 750 кВт

Трансформатор тока ТОЛ -20-1, 20 кВ

Трансформатор тока ТОЛ -20-1, 20 кВ

Трансформатор напряжения ЗНОЛ -20, 20 кВ

Разъединитель РВРЗ -20/15000 МУЗ , 20 кВ

Трансформатор напряжения ЗНОЛ -20, 20 кВ

Разъединитель РВРЗ -20/15000 МУЗ , 20 кВ

ВКР -13.03.02-1516567- ЭС 1

Ачитаев

Т 1 Т 2

А -Т 1 А -Т 2

В -Т 1 В -Т 2

СШ 2-6 кВ

СШ 1-6 кВ

А -Т 3 А -Т 4

OCH1

В -Т 3 В -Т 4

Т 3 Т 4

CA AH1 CA OCH1

Т 5 Т 6

AH2

В -Т 6

CA AH2

Т 11 Т 12

А -Т 11 А -Т 12

AH3

В -Т 12

CA AH3

Т 9 Т 10

А -Т 9 А -Т 10

В -Т 10

Т 13 Т 14

А -Т 13 А -Т 14

AH4

В -Т 14

CA AH5

В -Т 5 В -Т 11

А -Т 7 А -Т 8

OCH2

В -Т 7 В -Т 8

Т 7 Т 8

CA OCH2

В -Т 9 В -Т 13

ДГУ

ТТ -Т 1 -15,75 кВ

Т 1 Т 2

СШ 0,4 кВ

Р -СШ 1

Р -СШ 2

ОПН 1- Ш 2 ОПН 1- Ш 1

Пр 1- Ш 2 Пр 1- Ш 1

ТН 1- Ш 2 ТН 1- Ш 1

Пр 2- Ш 2

ТН 2- Ш 2

ОПН 2- Ш 1

Пр 2- Ш 1

ТН 2- Ш 1

ТТ -Т 1-500 кВ

ОПН 1-500 кВ

ОПН 4-500 кВ

ВЛ 1-500 кВ ПС "Алдан -1"

КС 1 500 " Алдан "ф .А ,С
ЗН 1 КС 500 кВ "Алдан "ф .А ,С

ВЧЗ 1 500 кВ "Алдан "ф .А ,С

А B C

ЗН -ТН -ВЛ 1-500 кВ

ЗН -ШР 2-500 кВ
ШР 2-500 кВ Т 1

ЗН 1- Ш 2 ЗН 1- Ш 1

OCH3
CA OCH3

ФП

СШ 2-500 кВ

СШ 1-500 кВ ШР 1-500 кВ
ЗН -ШР 1-500 кВ

ЛР 1-500 кВ Т 1

ЛР 2-500 кВ Т 1

ЛР 3-500 кВ Т 1

ЛР 4-500 кВ Т 1

ЛР -500 кВ ПС "Алдан -1"
ШР 3-500 кВ Т 1

Р -ВЛ 1-500 кВ

ЗН 1- ЛР 1-500 кВ Т 1

ЗН 2- ЛР 1-500 кВ Т 1

ЗН 1- ЛР 2-500 кВ Т 1

ЗН 2- ЛР 2-500 кВ Т 1

ЗН 1- ЛР 3-500 кВ Т 1

ЗН 2- ЛР 3-500 кВ Т 1

ЗН 1- ЛР 4-500 кВ Т 1

ЗН 2- ЛР 4-500 кВ Т 1

ЗН 1- ШР 3-500 кВ Т 1

ЗН -ЛР -500 кВ ПС "Алдан -1"

ОТТ -В 1-500 кВ Т 1

ОТТ -В 2-500 кВ Т 1

ОТТ -В 3-500 кВ Т 1 ОТТ -ВЛ 1-500 кВ

В 1-500 кВ Т 1

В 2-500 кВ Т 1

В 3-500 кВ Т 1

ФП 1 500 " Алдан "ф .А ,С

А B C

ФПФП

Агрегатные
нужды ГА 1

ОЭТН 1-500 кВ

А -OCH2 A-OCH3

ЗН -Т 1 ЗН -Т 2 ЗН -Т 3 ЗН -Т 4 ЗН -Т 5 ЗН -Т 6

А -Т 5 А -Т 6

ЗН -Т 11 ЗН -Т 12ЗН -Т 7 ЗН -Т 8 ЗН -Т 9 ЗН -Т 10

A- ДГУ

ЗН -Т 13
ЗН 2- Ш 2 ЗН 2- Ш 1

ЗН 1- СШ 1-500 кВ

ЗН 1- СШ 2-500 кВ

Агрегатные
нужды ГА 2

Агрегатные
нужды ГА 3

Агрегатные
нужды ГА 4

Общестанционные
нужды

Общестанционные
нужды

Общестанционные
нужды

ОЭТН -500 кВ Т 1

ТНн 1- ГГ -1
15,75 кВ

ТТн -ГГ -1
15,75 кВ

Г 1  317 МВт

ТНн 2- ГГ -1
15,75 кВ

ЗН 1- Р -ВГ 1-15,75 кВ

Р -ВГ 1-15,75 кВ

ТТ -ГГ -1-15,75 кВ

ТН -1 ВГ 1-15,75 кВ ТН -2 ВГ 1-15,75 кВ

ВГ 1-15,75 кВ

ТН -3 ВГ 1-15,75 кВ ТН -4 ВГ 1-15,75 кВ

Р -Г 1-15,75 кВ

ТСН 1-15,75/6 кВ

ТТ -1 ТСН -1

ТН TCH1

Пр ТСН 1
В 2-6 кВ

ЗН 1- ТСН 1

ЗН 2- ТСН 1

ЗН 2- ТСН 1-15,75 кВ

ЗН 1- ТСН 1-15,75 кВ
Р -ТСН 1-15,75 кВ

В 1-6 кВ

ОПН -СШ 2-500 кВ

ЗН -СШ 1-500 кВ
ОПН -СШ 1-500 кВ

Р -СШ 1-500 кВ

ЗН -СШ 1-500 кВ

ОЭТН 1- СШ 1-500 кВ

Т 3 Т 4

А B C

ТТ -ВЛ -35 кВ

ТН Р TCH

ВЛ -35 кВ п / ст "Алдан "

РТСН -6/35 кВ

ЗН 2- ВЛ -35 кВ

ЗН 2- ВЛ -35 кВ
Р -ВЛ -35 кВ

ВГ -35 кВ

В 7-6 кВ В 8-6 кВ

ЗН 1- РТСН

ЗН 2- РТСН

ЗН 1- ВЛ -35 кВ

Пр РТСН
ОПН -ТСН 1

ТТ -Т 2 -15,75 кВ

ТТ -Т 2-500 кВ

ОПН 1-500 кВ

ОПН 4-500 кВ

ВЛ 2-500 кВ ПС "Алдан -2"

КС 1 500 " Алдан "ф .А ,С
ЗН 1 КС 500 кВ "Алдан "ф .А ,С

ВЧЗ 1 500 кВ "Алдан "ф .А ,С

ЗН -ТН -ВЛ 2-500 кВ

ЗН -ШР 2-500 кВ
ШР 2-500 кВ Т 2

ШР 1-500 кВ
ЗН -ШР 1-500 кВ

ЛР 1-500 кВ Т 2

ЛР 2-500 кВ Т 2

ЛР 3-500 кВ Т 2

ЛР 4-500 кВ Т 2

ЛР -500 кВ ПС "Алдан -2"ШР 3-500 кВ Т 2

Р -ВЛ 2-500 кВ

ЗН 1- ЛР 1-500 кВ Т 2

ЗН 2- ЛР 1-500 кВ Т 2

ЗН 1- ЛР 2-500 кВ Т 2

ЗН 2- ЛР 2-500 кВ Т 2

ЗН 1- ЛР 3-500 кВ Т 2

ЗН 2- ЛР 3-500 кВ Т 2

ЗН 1- ЛР 4-500 кВ Т 2

ЗН 2- ЛР 4-500 кВ Т 2

ЗН 1- ШР 3-500 кВ Т 2 ЗН -ЛР -500 кВ ПС "Алдан -2"

ОТТ -В 1-500 кВ Т 2

ОТТ -В 2-500 кВ Т 2

ОТТ -В 3-500 кВ Т 2 ОТТ -ВЛ 1-500 кВ

В 2-500 кВ Т 2

В 3-500 кВ Т 2

ФП 1 500 " Алдан "ф .А ,С

ОЭТН 1-500 кВ

ОЭТН -500 кВ Т 2

ТНн 1- ГГ -2
15,75 кВ

ТТн -ГГ -2
15,75 кВ

Г 2  317 МВт

ТНн 2- ГГ -2
15,75 кВ

ЗН 1- Р -ВГ 2-15,75 кВ

Р -ВГ 2-15,75 кВ

ТТ -ГГ -1-15,75 кВ

ТН -1 ВГ 2-15,75 кВ ТН -2 ВГ 2-15,75 кВ

ВГ 2-15,75 кВ

ТН -3 ВГ 2-15,75 кВ ТН -4 ВГ 2-15,75 кВ

Р -Г 2-15,75 кВ

ТСН 2-15,75/6 кВ

ТТ -1 ТСН -2

ТН TCH2

Пр ТСН 2
В 4-6 кВ

ЗН 1- ТСН 2

ЗН 2- ТСН 2

ЗН 2- ТСН 2-15,75 кВ

ЗН 1- ТСН 2-15,75 кВ
Р -ТСН 2-15,75 кВ

В 3-6 кВ

ОПН -ТСН 2

В 1-500 кВ Т 2

ТТ -Т 3 -15,75 кВ

ТТ -Т 3-500 кВ

ОПН 1-500 кВ

ОПН 4-500 кВ

ВЛ 1-500 кВ ПС "Алдан -3"

КС 1 500 " Алдан "ф .А ,С
ЗН 1 КС 500 кВ "Алдан "ф .А ,С

ВЧЗ 1 500 кВ "Алдан "ф .А ,С

ЗН -ТН -ВЛ 3-500 кВ

ЗН -ШР 2-500 кВ
ШР 2-500 кВ Т 3

ШР 1-500 кВ
ЗН -ШР 1-500 кВ

ЛР 1-500 кВ Т 3

ЛР 2-500 кВ Т 3

ЛР 3-500 кВ Т 3

ЛР 4-500 кВ Т 3

ЛР -500 кВ ПС "Алдан -3"
ШР 3-500 кВ Т 3

Р -ВЛ 3-500 кВ

ЗН 1- ЛР 1-500 кВ Т 3

ЗН 2- ЛР 1-500 кВ Т 3

ЗН 1- ЛР 2-500 кВ Т 3

ЗН 2- ЛР 2-500 кВ Т 3

ЗН 1- ЛР 3-500 кВ Т 3

ЗН 2- ЛР 3-500 кВ Т 3

ЗН 1- ЛР 4-500 кВ Т 3

ЗН 2- ЛР 4-500 кВ Т 3

ЗН 1- ШР 3-500 кВ Т 3

ЗН -ЛР -500 кВ ПС "Алдан -3"

ОТТ -В 1-500 кВ Т 3

ОТТ -В 2-500 кВ Т 3

ОТТ -В 3-500 кВ Т 3 ОТТ -ВЛ 3-500 кВ

В 1-500 кВ Т 3

В 2-500 кВ Т 3

В 3-500 кВ Т 3

ФП 1 500 " Алдан "ф .А ,С

ОЭТН 1-500 кВ

ОЭТН -500 кВ Т 3

ТНн 1- ГГ -3
15,75 кВ

ТТн -ГГ -3
15,75 кВ

Г 3  317 МВт

ТНн 2- ГГ -3
15,75 кВ

ЗН 1- Р -ВГ 3-15,75 кВ

Р -ВГ 3-15,75 кВ

ТТ -ГГ -3-15,75 кВ

ТН -1 ВГ 3-15,75 кВ ТН -2 ВГ 3-15,75 кВ

ВГ 3-15,75 кВ

ТН -3 ВГ 3-15,75 кВ ТН -4 ВГ 3-15,75 кВ

Р -Г 3-15,75 кВ

ТСН 3-15,75/6 кВ

ТТ -1 ТСН -3

ТН TCH3

Пр ТСН 3
В 6-6 кВ

ЗН 1- ТСН 3

ЗН 2- ТСН 3

ЗН 2- ТСН 3-15,75 кВ

ЗН 1- ТСН 3-15,75 кВ
Р -ТСН 3-15,75 кВ

В 5-6 кВ

ОПН -ТСН 3

ТТ -Т 4 -15,75 кВ

ТТ -Т 4-500 кВ

ОПН 1-500 кВ

ЗН -ШР 2-500 кВ
ШР 2-500 кВ Т 4

ШР 1-500 кВ
ЗН -ШР 1-500 кВ

ЛР 1-500 кВ Т 4

ЛР 3-500 кВ Т 4

ЛР 4-500 кВ Т 4

ЛР -500 кВ

ЗН 1- ЛР 1-500 кВ Т 4

ЗН 2- ЛР 1-500 кВ Т 4

ЗН 1- ЛР 3-500 кВ Т 4

ЗН 2- ЛР 3-500 кВ Т 4

ЗН 1- ЛР 4-500 кВ Т 4

ЗН 2- ЛР 4-500 кВ Т 4

ЗН -ЛР -500 кВ

ОТТ -В 1-500 кВ Т 4

ОТТ -В 2-500 кВ Т 4

ОТТ -ВЛ 1-500 кВ

В 2-500 кВ Т 4

В 3-500 кВ Т 4

ОЭТН -500 кВ Т 4

ТНн 1- ГГ -4
15,75 кВ

ТТн -ГГ -4
15,75 кВ

Г 4  317 МВт

ТНн 2- ГГ -4
15,75 кВ

ЗН 1- Р -ВГ 4-15,75 кВ

Р -ВГ 4-15,75 кВ

ТТ -ГГ -4-15,75 кВ

ТН -1 ВГ 4-15,75 кВ ТН -2 ВГ 4-15,75 кВ

ВГ 4-15,75 кВ

ТН -3 ВГ 4-15,75 кВ ТН -4 ВГ 4-15,75 кВ

Р -Г 4-15,75 кВ

В 1-500 кВ Т 4

ЗН 2- СШ 2-500 кВ

ЗН 2- СШ 1-500 кВ
СШ 1-500 кВ

СШ 2-500 кВ

ЗН -СШ 2-500 кВ

Р -СШ 2-500 кВ

ЗН -СШ 2-500 кВ

ОЭТН 1- СШ 2-500 кВ

AH1

ЗН -Т 14

ОПН 2- Ш 2

ФП ФП

Разъединитель 35 кВ

Выключатель элегазовый 35 кВ

ВЛ -35 кВ п / ст "Алдан "

Заземлитель 35 кВ

Заземлитель 35 кВ

Заземлитель 35 кВ

Трансформатор тока 35 кВ

Трансформатор напряжения 6 кВ

РТСН -6/35 кВ

Заземлитель 6 кВ
Заземлитель 6 кВ

Выключатель элегазовый 6 кВ

Плавкий предохранитель

ФП

Трансформатор тока ТОЛ -20-1, 20 кВ

ОПН -15,75 кВОПН -15,75 кВ ОПН -15,75 кВ ОПН -15,75 кВ

3

Агрегатные собственные нужды ДГУОбщестанционные собственные нуждыОбщестанционные собственные нужды Агрегатные собственные нужды Общестанционные собственные нужды Агрегатные собственные нужды
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Схема подключения
электрическиз защит к ТТ и ТН
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№
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 Y

ШЭ( Система Б)

UГ∆ Un(U0)

UГ Z1  <, Z2  <, U>
IГ I  G

IТВ IP>
IНГ I∆G, I2 , I1 , Z1  <, Z2  <
UНГ Un(U0)

Таблица уставок
Защиты Уставки

Наименование Обозначение Наименование
Относите

льыне
единицы

Именова
нные

единицы

Диф. защита
продольная I  G

Ток срабатывания, IСР.О 0,2IН 0,92 А

Коэффициент
торможения, KТ

0,2 -

Уставка начального
торможения, IНТ

1IН 4,61 А

Тормозной ток , В 1,5IH 6,91 А

Защита от
замыканий на землю

обмотки статора

U0G

t1 U01G - 5 В

t2 U02G - 10 В

t3 U03G - 15 В

U03 t

Коэффициент
торможения, KТ

1,3 -

Уставка срабатывания - 0,2 В

Защита от
повышения
напряжения

U >

1
ступень UСР1 1,2UH 120 B

2
ступень UСР2 1,4UH 140 B

Защита обратной
последовательности
от несимметричных

к.з. и перегрузок

I2

СО I2СИГН 0,07IH 0,32 А

ПО I2ПУСК 0,15IH 0,69 А

ОТС I2C.З. 0,35IH 0,60 А

Защита от
симметричных к.з. и

перегрузок
I1

СО I1СИГН 1,07IH 4,94А

ПО I1ПУСК 1,1IH 5,08 А

ОТС
I1ОТС 1,22IH 5,64 А

UCP - 69 В

Дистанционная
защита Z <

1
ступень Z1 0,09 1,15 Ом

2
ступень Z2 0,33 4,09 Ом

Защита ротора от
перегрузки IP

СО IР СИГН 1,07IHОМ Р 4,43 А

ПО IР ПУСК 1,12IHОМ Р 4,64 А

ОТС IР ПУСК 2,19IHОМ Р 9,06 А

Матрица отключений

Защиты

О
т

кл
. В

/
Г

Га
ш

ен
ие

 п
ол

ей

О
ст

а
но

в 
а

гр
ег

а
т

а
и 

сб
ро

с 
А

Р
З

П
ус

к 
П

Ж
Т

 Г
Г

О
т

кл
ю

че
ни

е 
В

-2
20

 и
Т

СН

Р
а

зг
ру

зк
а

 п
о 

Р

П
ре

ду
пр

. с
иг

на
л

Наименование Обозначение

Продольная ДЗ I  G + + + +

Защита от
замыканий на землю

обмотки статора

U0G

t1 +

t2 +

t3 + + +

U03 t + + +

Защита от
повышения
напряжения

U>
1 ступень + +

2 ступень + +

Защита обратной
последовательности
от нессиметричных

к.з. и перегрузок

I2

СО +

ИО + +

ОТС
t1 +

t2 + +

Защита от
симметричных к.з. и

перегрузок
I1

СО +

ИО + +

ОТС
t1 +

t2 + +

Дистанционная
защита Z<

1 ступень
t1 +

t2 + + +

2 ступень
t1 +

t2 + +

Защита от
перегрузки ротора IP

СО +

ИО + +

ОТС + +

ГГ
СВ -1639/156-56 317 МВт

15,75 кВ
IH=12903A  cosɸ=0,9

ТВ
ТСЗ -1600
400 кВА

UВН =15,75 кВ
UНН =0,4 кВ

ТТ
14000/5

ТТ
14000/5

ТТ 40/5

UГ

UГ∆

UГ

UГ∆

15,75
√3

 / 0,1
√3  / 0,1

3

UНГUНГ

к  Т

ШЭ( Система А)
Un(U0) UГ∆

Z1  <, Z2 < , U> UГ 

I  G IГ

IP> IТВ

I∆G, I2 , I1, Z1  <, Z2  < IНГ

Un(U0) UНГ

Проектирование Амедиченской
ГЭС на реке Алдан

ВКР-13.03.02-1516567-ЭС 2

1. Ведомость состава проекта см.на чертеже ВКР-13.03.02-1516567-ГП

Формат А3
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Баланс мощности энергосистемы

Баланс энергии энергосистемы

Водно -энергетические показатели Амедиченской ГЭС на реке Алдан

График сработки -наполнения водохранилища

Среднемноголетняя выработка :
Э =8,65 млрд .кВт ·ч

Установленная мощность
N уст =1205 МВт

Покрытие графика нагрузки и ИКН зимнего периода
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