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ȼȼȿȾȿɇɂȿ 

ɋɟɝɨɞɧɹ ɝɢɞɪɨɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. Ƚɢɞɪɨɪɟɫɭɪɫɵ – 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ, ɢ ɧɚɢɛɨɥɟɟ ɷɤɨɥɨɝɢɱɧɵɣ ɢɫɬɨɱɧɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ 
ɩɨɡɜɨɥɹɟɬ ɫɧɢɠɚɬɶ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɫɨɯɪɚɧɹɬɶ 
ɡɚɩɚɫɵ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɛɭɞɭɳɢɯ ɩɨɤɨɥɟɧɢɣ. Ʉɪɨɦɟ ɫɜɨɟɝɨ 
ɩɪɹɦɨɝɨ ɧɚɡɧɚɱɟɧɢɹ – ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ -  ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɪɟɲɚɟɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɹɞ   ɜɚɠɧɟɣɲɢɯ ɞɥɹ ɨɛɳɟɫɬɜɚ ɢ ɝɨɫɭɞɚɪɫɬɜɚ ɡɚɞɚɱ. ɉɪɹɦɚɹ 
ɜɵɝɨɞɚ ɨɬ ɧɢɯ ɜɤɥɸɱɚɟɬ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦ ɩɢɬɶɟɜɨɝɨ ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɪɚɡɜɢɬɢɟ ɫɭɞɨɯɨɞɫɬɜɚ, ɫɨɡɞɚɧɢɟ ɢɪɪɢɝɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜ 
ɢɧɬɟɪɟɫɚɯ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɪɵɛɨɪɚɡɜɟɞɟɧɢɟ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɪɟɤ, 
ɩɨɡɜɨɥɹɸɳɟɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɨɪɶɛɭ ɫ ɩɚɜɨɞɤɚɦɢ ɢ ɧɚɜɨɞɧɟɧɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ. Ƚɢɞɪɨɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ 
ɞɥɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɪɚɡɜɢɬɢɹ ɰɟɥɨɝɨ ɪɹɞɚ ɜɚɠɧɟɣɲɢɯ ɨɬɪɚɫɥɟɣ ɷɤɨɧɨɦɢɤɢ ɢ 
ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ. Ʉɚɠɞɚɹ ɜɜɟɞɟɧɧɚɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ 
ɫɬɚɧɨɜɢɬɫɹ ɬɨɱɤɨɣ  ɪɨɫɬɚ ɷɤɨɧɨɦɢɤɢ ɪɟɝɢɨɧɚ ɫɜɨɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɜɨɤɪɭɝ ɧɟɟ 
ɜɨɡɧɢɤɚɸɬ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɜɢɜɚɟɬɫɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɫɨɡɞɚɸɬɫɹ ɧɨɜɵɟ 
ɪɚɛɨɱɢɟ ɦɟɫɬɚ.  

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ 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 ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ.  
  



1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

1.1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ɇɢɠɧɟɤɚɦɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɭɦɟɪɟɧɧɨ 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ. ɋɟɡɨɧɧɨɫɬɶ ɜɵɪɚɠɟɧɚ ɞɨɫɬɚɬɨɱɧɨ ɱɟɬɤɨ. ɉɨɝɨɞɚ ɜ 
ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɟɩɥɚɹ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɚɦɨɝɨ 
ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ – ɢɸɥɹ +20℃. Ɂɢɦɨɣ ɩɪɟɨɛɥɚɞɚɸɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɢɠɟ ɧɭɥɹ, 
ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɹɧɜɚɪɟ -14℃. Ɉɛɥɚɱɧɨɫɬɶ ɫ ɬɭɦɚɧɚɦɢ – ɨɛɵɱɧɨɟ 
ɹɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɢɥɶɧɵɦɢ ɲɬɨɪɦɨɜɵɦɢ ɜɟɬɪɚɦɢ. ɑɚɫɬɨ 
ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɧɚɞ ɫɭɲɟɣ ɢ ɜɨɞɨɟɦɨɦ ɪɚɡɧɢɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɟɞɢɧɢɰ. 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɤɨɥɟɛɚɧɢɹ ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 2 °ɋ, ɨɞɧɚɤɨ ɜɪɟɦɟɧɚɦɢ ɷɬɨɬ 
ɩɨɤɚɡɚɬɟɥɶ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɢ 12 °ɋ. Ɍɚɤɢɟ ɯɚɪɚɤɬɟɪɧɵɟ ɢɡɦɟɧɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɨɛɴɹɫɧɹɸɬɫɹ ɧɨɱɧɵɦɢ ɛɪɢɡɚɦɢ. ɋɢɥɶɧɵɟ ɲɬɨɪɦɨɜɵɟ 
ɜɟɬɪɵ ɛɭɲɭɸɬ ɧɚɞ ɚɤɜɚɬɨɪɢɟɣ ɜ ɬɟɱɟɧɢɟ ɨɞɧɢɯ-ɞɜɭɯ ɫɭɬɨɤ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ 
ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɦɟɧɹɟɬɫɹ ɨɬ 6 ɞɨ 20 ɦ/ɫ. 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

ɉɨɥɶɡɭɹɫɶ ɩɪɨɝɪɚɦɦɨɣ Google earth, ɡɚɞɚɜɚɹ ɪɚɡɧɵɟ ɨɬɦɟɬɤɢ Zɜɛ, ɦ 
ɨɩɪɟɞɟɥɹɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɨɛɴёɦɵ V, ɦɥɧ.ɦ3. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ 
ɫɬɪɨɢɦ ɩɨɥɢɧɨɦɢɚɥɶɧɭɸ ɥɢɧɢɸ ɬɪɟɧɞɚ ɢ ɫɱɢɬɚɟɦ, ɫ ɤɚɤɨɣ ɬɨɱɧɨɫɬɶɸ ɨɧɚ 
ɪɚɛɨɬɚɟɬ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɪɚɫɱɟɬɧɵɟ ɢ ɫɧɹɬɵɟ ɨɬɦɟɬɤɢ ɫɨɜɩɚɥɢ. ɋɱɢɬɚɟɦ 
ɩɨɥɢɧɨɦ ɜɟɪɧɵɦ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1 ɢ ɪɢɫɭɧɤɟ 1.1. 

Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
V, ɤɦ3 ZȼȻ, ɦ ZȼȻɪɚɫɱ, ɦ ∆, ɦ 
0,00 39,4 39,4 0,01 
1,58 45,5 45,5 -0,01 
2,90 49,5 49,5 -0,03 
4,12 52,7 52,7 0,05 
5,43 55,3 55,3 -0,00 
6,74 57,5 57,5 0,00 
8,43 59,5 59,5 -0,02 
10,30 61,3 61,3 -0,00 
12,55 62,9 62,9 0,02 
15,37 64,4 64,4 -0,02 
18,74 65,8 65,8 0,03 
22,47 67,1 67,1 -0,03 
25,00 68,0 68,0 0,02 
28,13 69,5 69,5 -0,00 



 

 

  

Ɋɢɫɭɧɨɤ 1.1 - Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ Zɜɛ ɨɬ V 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜɨɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɹɞɨɦ 
ɪɚɫɯɨɞɨɜ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɟɤɢ. ɉɨ 
ɩɨɥɭɱɟɧɧɨɦɭ ɩɨɥɢɧɨɦɭ ɪɚɫɫɱɢɬɵɜɚɟɦ ɨɬɦɟɬɤɢ ɇȻ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɫɧɹɬɵɯ ɨɬɦɟɬɨɤ, ɫɱɢɬɚɟɦ, ɱɬɨ ɩɨɥɢɧɨɦ ɜɟɪɟɧ. 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2 ɢ ɪɢɫɭɧɤɟ 1.2 (ɪɚɫɱɟɬɵ ɞɥɹ ɡɢɦɵ). 

Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Qɡ, ɦ3/ɫ ZɇȻ, ɦ Zɪɚɫɱ, ɦ ∆, ɦ 

0 39,40 39,39 -0,01 
248 40,00 40,02 0,02 
498 40,60 40,58 -0,02 
807 41,20 41,23 0,03 
1523 42,40 42,44 0,04 
2514 43,60 43,59 -0,01 
3307 44,20 44,20 0,00 
5989 45,50 45,49 -0,01 
15998 46,80 46,81 0,01 
19000 46,90 46,89 -0,01 

y = 0,0000001339999938232420000000x6 - 0,0000085771506803666900000000x5 + 

0,0000291461128085757000000000x4 + 0,0098243604288654800000000000x3 -

0,3090113239522910000000000000x2 + 4,3150607854186100000000000000x + 

39,3905932907801000000000000000
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Ɋɢɫɭɧɨɤ 1.2 - Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ZɇȻ ɨɬ Q 

1.1.3 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɤ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ ɪɚɜɧɚ 5 ɛɚɥɥɚɦɢ ɲɤɚɥɵ MSK – 64. 

1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 

Ɏɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» «Ɋɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɋɟɫɩɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ» (ɊȾɍ Ɍɚɬɚɪɫɬɚɧɚ) ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɮɭɧɤɰɢɢ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ. 

ȼɯɨɞɢɬ ɜ ɡɨɧɭ ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» ɈȾɍ 
ɋɪɟɞɧɟɣ ȼɨɥɝɢ.  

ȼ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» ɊȾɍ Ɍɚɬɚɪɫɬɚɧɚ ɧɚɯɨɞɹɬɫɹ 
ɨɛɴɟɤɬɵ ɝɟɧɟɪɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 8013,388 Ɇȼɬ. 

Ɉɫɧɨɜɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɝɟɧɟɪɚɰɢɢ ɹɜɥɹɸɬɫɹ: Ɂɚɢɧɫɤɚɹ ȽɊɗɋ,  Ʉɚɡɚɧɫɤɚɹ 
Ɍɗɐ-1, Ʉɚɡɚɧɫɤɚɹ Ɍɗɐ-2, ɇɚɛɟɪɟɠɧɨɱɟɥɧɢɧɫɤɚɹ Ɍɗɐ (ɮɢɥɢɚɥɵ ȺɈ 
“Ɍɚɬɷɧɟɪɝɨ”), Ʉɚɡɚɧɫɤɚɹ Ɍɗɐ-3, ɇɢɠɧɟɤɚɦɫɤɚɹ Ɍɗɐ-1 (ɮɢɥɢɚɥɵ ɈȺɈ “ɌȽɄ-
16”), ɇɢɠɧɟɤɚɦɫɤɚɹ Ɍɗɐ-2 (ɈɈɈ “ɇɢɠɧɟɤɚɦɫɤɚɹ Ɍɗɐ”). 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» 
ɊȾɍ Ɍɚɬɚɪɫɬɚɧɚ ɜ 2018 ɝɨɞɭ ɫɨɫɬɚɜɢɥɚ 27,24 ɦɥɪɞ ɤȼɬ∙ɱ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

1. ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɟɤɟ Ʉɚɦɚ; 
2. ɗɧɟɪɝɨɫɢɫɬɟɦɚ: ɈȾɍ ɋɪɟɞɧɟɣ ȼɨɥɝɢ, ɊȾɍ Ɍɚɬɚɪɫɬɚɧɚ 
3. Ɉɬɦɟɬɤɚ ʜʞʢ = ͸ͺ ˏ; 
4. Ɉɬɦɟɬɤɚ ɫɭɯɨɝɨ ɞɧɚ = ͵ͻ,Ͷ ˏ;  
5. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇𝑁 = ͺ,͸;  
6. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ 𝛥ℎ =  Ͳ,ʹ ˏ; 
7. Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȼɏɄ) ɢ 

ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
Ɇɟɫɹɰ I II  III IV  V VI  VII VIII IX  X XI  XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 650 650 650 1350 1350 1350 1350 1350 1350 1350 650 650 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 

ɂɫɩɚɪɟɧɢɟ 0 0 0 0 5 25 15 10 5 1 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 3 3 3 -29 -10 0 0 0 0 0 20 5 

ɒɥɸɡɨɜɚɧɢɟ 100 100 100 100 100 100 100 100 100 100 100 100 

ȼɏɄ 650 650 650 1350 1350 1350 1350 1350 1350 1350 650 650 

ɋɚɧ.ɩɨɩɭɫɤ 320 320 320 320 320 320 320 320 320 320 320 320 

8. Ⱦɚɧɧɵɟ ɟɠɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ ɡɚ 50 ɥɟɬ ɞɥɹ ɪɟɤɢ Ʉɚɦɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 

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

Ⱦɥɹ ɜɵɛɨɪɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɨɛɪɚɬɶɫɹ ɫ ɭɫɥɨɜɢɹɦɢ ɜɨɞɧɨɫɬɢ ɪɟɤɢ ɜ ɡɚɞɚɧɧɨɦ 
ɫɬɜɨɪɟ, ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ Ⱥ.1 ɝɢɞɪɨɝɪɚɮɨɜ ɡɚ 1932-1981 ɝɝ., 
ɢ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. Ⱦɥɹ ɷɬɨɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɞɟɥɢɬɶ ɤɚɠɞɵɣ ɝɨɞ ɧɚ ɞɜɚ ɩɟɪɢɨɞɚ – ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ. 

Ʉ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ IV, V, VI  ɦɟɫɹɰɵ, ɚ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ – 
VII, VIII, IX,  X, XI , XII ɢ, I, II , III , ɦɟɫɹɰɵ.  

Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ:  ܲሺ݉ሻ = ݉݊ + ͳ ∙ ͳͲͲ%,                                                                                         ሺʹ.ͳሻ    
  ɝɞɟ     ܲሺ݉ሻ – ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ; ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ;  ݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ.  

 



Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.2 ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɩɪɨɟɤɬɟ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 90 ɢ 51% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

2.2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=51%) 

Ⱦɥɹ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ʟ = ͷͳ% ɩɪɢɧɢɦɚɟɦ 1978 ɝ. ɢ ɜɵɱɢɫɥɹɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ:  ʙˏ = ܳˏଵଽହ଺ܳˏଵଽ଻଼ = ͳ͵͸ʹͳ͵͵Ͳ = ͳ,ͲʹͶ;                                                                              ሺʹ.ʹሻ 

 ʙ˒ = ܳ˒ଵଽ଺ଷܳ˒ଵଽ଻଼ = ͹͹ͳ͵͹ͻͳͲ = Ͳ,ͻ͹ͷ.                                                                                ሺʹ.͵ሻ 

Ⱦɥɹ 1978 ɝɨɞɚ ɭɬɨɱɧɹɟɦ ɝɨɞɨɜɨɣ ɫɬɨɤ ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ 
ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ʙ˒ = Ͳ,ͻ͹ͷ, ʙˏ = ͳ,ͲʹͶ, ɬɟɦ ɫɚɦɵɦ ɩɨɥɭɱɢɦ 
ɢɫɩɪɚɜɥɟɧɧɵɟ ɪɚɫɯɨɞɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 2.2: 

Ɍɚɛɥɢɰɚ 2.2. – Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (Ɋ=51%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ 
Ɋ=50% I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆˑˇ. ͳͻ͹ͺ 1056 998 1481 2095 3752 3920 3704 2229 1376 1124 914 919 1964 ͳͻ͹ͺሺˋ˔˒˓. ሻ 1081 1022 1517 3293 4209 3523 2794 1583 1610 1152 936 941 1972 

Ɍ.ɤ. ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɧɟ ɫɨɲɥɢɫɶ, ɪɚɫɯɨɞ ɨɤɚɡɚɥɫɹ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ 
ɧɭɠɧɨ ɭɦɟɧɶɲɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɟɝɨ ɭɜɟɥɢɱɢɜɚɟɬ, ɩɪɢɧɢɦɚɟɦ:  ʙ˒ = Ͳ,ͻ͹ͷ; ʙˏ = Ͳ,ͻͲͻ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɬɚɛɥɢɰɟ 2.3 ɩɨɥɭɱɢɦ ɢɫɩɪɚɜɥɟɧɧɵɟ ɪɚɫɯɨɞɵ ɛɚɡɨɜɨɝɨ 
1936 ɝɨɞɚ: 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (Ɋ=51%) ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 
Ɋ=50% I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆˑˇ. ͳͻ͹ͺ 1056 998 1481 2095 3752 3920 3704 2229 1376 1124 914 919 1964 ͳͻ͹ͺሺˋ˔˒˓. ሻ 960 908 1346 3293 4209 3523 3367 2027 1251 1022 830 835 1964 

ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɫɨɲɥɢɫɶ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɨ 
ɩɪɢɜɟɞɟɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɚɜɢɥɶɧɨ. 

2.2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 

ɉɪɢɧɢɦɚɟɦ 1955 ɝɨɞ ɛɚɡɨɜɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ P = ͻͲ%. 
ɋɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ: 
 ʙˏ = ொˏభవఱవொˏభవఱఱ = ଵଵହଽଵସ଴ଵ = Ͳ,ͺʹ͹;                                                                        ሺʹ.Ͷሻ 
 



 

 

ʙ˒ = ொభవలఱொభవఱఱ = ହହହହହସ଴଻ = ͳ,Ͳʹ͹.                                                                           ሺʹ.ͷሻ 

 
ɍɬɨɱɧɹɟɦ ɝɨɞɨɜɨɣ ɫɬɨɤ ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 

ɜɵɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɹɟɦ ɜ ɬɚɛɥɢɰɟ 2.4: 

Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (Ɋ=90%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ 
Ɋ=90% I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆˑˇ. ͳͻͷͷ 777 714 1015 2870 3780 2569 2520 1549,8 1764 750,4 504 1050 1655 ͳͻͷͷሺˋ˔˒˓ሻ 643 591 840 2948 3883 2639 2085 1282 1460 621 417 869 1523 

ȼ ɬɚɛɥɢɰɟ 2.5 ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ 
ɦɚɥɨɜɨɞɧɨɝɨ 1939 ɝɨɞɚ ( ʙ˒ = ͳ.Ͳʹ͹; ʙˏ = Ͳ,ͻ͹͸): 

Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (Ɋ=90%) ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 
Ɋ=90% I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆˑˇ. ͳͻͷͷ 777 714 1015 2870 3780 2569 2520 1549,8 1764 750,4 504 1050 1655 ͳͻͷͷሺˋ˔˒˓ሻ 758 697 991 2948 3883 2639 2460 1513 1722 732 492 1025 1655 

ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɫɨɲɥɢɫɶ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɨ 
ɩɪɢɜɟɞɟɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɩɪɨɢɡɜɟɞɟɧɚ ɜɟɪɧɨ. 

ɋɪɚɜɧɢɜɚɹ ɪɚɫɯɨɞɵ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 51% ɢ 90%, ɜɵɹɜɢɥɢ, ɱɬɨ ɪɚɫɯɨɞɵ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɧɟɤɨɬɨɪɵɯ ɦɟɫɹɰɚɯ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɦɚɥɨɜɨɞɧɨɝɨ (ɬɚɛɥɢɰɚ 
2.6). ɉɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ɨɛɴɟɦ ɫɟɡɨɧɧɨɝɨ ɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɞɨɥɠɟɧ ɨɫɬɚɬɶɫɹ ɧɟɢɡɦɟɧɧɵɦ ɞɨ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɩɨɫɥɟ ɧɟɟ (ɬɚɛɥɢɰɚ 2.7).  

Ɍɚɛɥɢɰɚ 2.6 - ɋɪɚɜɧɟɧɢɟ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆˑˇ. 

1978(51%) 960 908 1346 3293 4209 3523 3367 2027 1251 1022 830 835 1964 

1955(90%) 758 697 991 2948 3883 2639 2460 1513 1722 732 492 1025 1655 

Ɋɚɡɧɨɫɬɶ 201 211 356 344 326 883 908 514 -470 290 339 -190 

Ɍɚɛɥɢɰɚ 2.7 - ɋɪɚɜɧɟɧɢɟ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ  

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆˑˇ. 
1978(51%) 960 908 1346 3293 4209 3273 3367 1777 1751 922 700 1065 960 

1955(90%) 758 697 991 2948 3883 2639 2460 1513 1722 732 492 1025 758 

Ɋɚɡɧɨɫɬɶ 201 211 356 344 326 634 908 264 29 190 208 40 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ (ɬɚɛɥɢɰɚ 2.7) ɫɬɪɨɢɦ ɝɢɞɪɨɝɪɚɮ ɪɢɫɭɧɨɤ 2.1. 



 

Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɫɪɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɪɟɤɢ Ʉɚɦɚ 

2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  

Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ, ɨɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ 
ɫɬɨɤɚ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (2.6): ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ ݐ = ʹͻ͹ͷ ∙ ͵ͳͷ͵͸ͲͲͲ = ͻ͵,ͺͳ ˍˏଷ            ሺʹ.͸ሻ 

ɝɞɟ    ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɬɚɛɥɢɰɟ 2.1; ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 
 
Ɍɚɤ ɤɚɤ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ 

ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɧɨ ɨɧ ɧɟ ɢɡɜɟɫɬɟɧ, ɩɨɷɬɨɦɭ 
ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɡɶɦɟɦ ɩɪɨɬɨɬɢɩɚ ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (2.7) ߚ = ܸ˒ ˑˎܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ͳͶ,͹ͻ͵,ͺͳ = Ͳ,ͳ͸                                                                       ሺʹ.͹ሻ 
ɝɞɟ    ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɞɚɧɧɨɦ ɫɬɜɨɪɟ. 

 
ɂɡ ɷɬɨɝɨ ɪɚɫɱɟɬɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

ɛɭɞɟɬ ɝɨɞɢɱɧɵɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

2.4 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɗɋ 

ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɢɯ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɩɨɬɪɟɛɭɸɬɫɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɩɪɢ ɢɡɜɟɫɬɧɨɣ ɷɧɟɪɝɨɨɬɞɚɱɟ ɤɚɠɞɨɝɨ 
ɦɟɫɹɰɚ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɚ ɜ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ. Ɍɚɤɠɟ 
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ɂɄɇ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

ɋɜɟɞɟɧɢɹ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɋɪɟɞɧɟɣ ȼɨɥɝɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫ ɫɚɣɬɚ 
ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɡɚ ɡɢɦɧɢɟ ɢ ɥɟɬɧɢɟ ɫɭɬɤɢ.  

ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɹɜɢɬɶ ɡɨɧɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ƚɗɋ ɜ ɗɋ, ɚ 
ɢɦɟɧɧɨ ɈȾɍ ɋɪɟɞɧɟɣ ȼɨɥɝɢ ɢɥɢ ɊȾɍ Ɍɚɬɚɪɫɬɚɧɚ.  

ɇɚɯɨɞɢɦ ɤɨɷɮɮɢɰɢɟɧɬ k, ɪɚɜɧɵɣ ɨɬɧɨɲɟɧɢɸ ɝɨɞɨɜɵɯ ɜɵɪɚɛɨɬɨɤ ɊȾɍ 
Ɍɚɬɚɪɫɬɚɧɚ ɢ ɈȾɍ ɋɪɟɞɧɟɣ ȼɨɥɝɢ: 

݇ = ЭʝʓʢЭʟʓʢ = ʹͳ͹ͶͶ ˏˎː. ˍʑ˕ ∙ ˚ͳͲ͸ʹ͸Ͳ ˏˎː. ˍʑ˕ ∙ ˚ = Ͷ,ͺͻ                                                     ሺʹ.ͺሻ 
Ɂɧɚɹ ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɈȾɍ ɋɪɟɞɧɟɣ ȼɨɥɝɢ ɢ ɭɱɢɬɵɜɚɹ 

ɤɨɷɮɮɢɰɢɟɧɬ ݇, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨɬɪɟɛɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɊȾɍ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ, 
ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8. Ⱦɚɥɟɟ ɫɬɪɨɢɦ ɝɪɚɮɢɤɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɚɯ 2.2 ɢ 2.3. 

Ɍɚɛɥɢɰɚ 2.8 – ɉɨɬɪɟɛɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɊȾɍ Ɍɚɬɚɪɫɬɚɧɚ  

ȼɪɟɦɹ, ɱ 
Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ (Ɇȼɬ) 
Ɂɚ 22.12.2016 ɝ. 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ (Ɇȼɬ) 

Ɂɚ 21.06.2016 ɝ. 
1 2631 2013 
2 2609 1952 
3 2581 1896 
4 2579 1862 
5 2667 1918 
6 2845 2054 
7 3103 2252 
8 3262 2476 
9 3335 2604 
10 3341 2635 
11 3264 2610 
12 3258 2609 
13 3274 2624 
14 3270 2629 
15 3276 2602 
16 3331 2536 
17 3344 2485 
18 3288 2454 
19 3264 2408 
20 3197 2425 
21 3102 2486 
22 2976 2421 
23 2825 2249 
24 2725 2107 



 

Ɋɢɫɭɧɨɤ 2.2 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɊȾɍ Ɍɚɬɚɪɫɬɚɧɚ 22.12.16 

 

 

Ɋɢɫɭɧɨɤ 2.3 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɊȾɍ Ɍɚɬɚɪɫɬɚɧɚ 21.06.16 

ɇɚ ɨɫɧɨɜɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɫɬɪɨɢɦ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ 

ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.9 ɢ 2.10 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɂɄɇ 
ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.4 ɢ 2.5 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɍɚɛɥɢɰɚ 2.9 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ ݐ ,ɱ Ɋ, Ɇȼɬ 
ʟ˓˃ːˉ, 
Ɇȼɬ 

∆ʟ , 
Ɇȼɬ 

∆Э, ɦɥɧ 
ɤȼɬ∙ɱ 

Эˍˑˑ˓ˇ, 
ɦɥɧ ɤȼɬ∙ɱ 

ʟˍˑˑ˓ˇ, 
Ɇȼɬ 

1 2631 3344 2,9 0,003 2,9 0,003 
2 2609 3341 5,5 0,011 8,4 0,014 
3 2581 3335 4,5 0,014 12,9 0,027 
4 2579 3331 42,4 0,169 55,3 0,197 
5 2667 3288 12,5 0,062 67,7 0,259 
6 2845 3276 2,0 0,012 69,8 0,272 
7 3103 3274 3,7 0,026 73,5 0,297 
8 3262 3270 5,9 0,047 79,4 0,345 
9 3335 3264 0,4 0,004 79,8 0,348 
10 3341 3264 1,6 0,016 81,4 0,365 
11 3264 3262 4,1 0,045 85,5 0,410 
12 3258 3258 61,6 0,739 147,1 1,149 
13 3274 3197 93,7 1,218 240,8 2,367 
14 3270 3103 1,0 0,014 241,9 2,382 
15 3276 3102 126,1 1,891 367,9 4,272 
16 3331 2976 131,0 2,095 498,9 6,368 
17 3344 2845 20,1 0,341 518,9 6,709 
18 3288 2825 99,7 1,794 618,6 8,503 
19 3264 2725 57,7 1,096 676,3 9,599 
20 3197 2667 36,6 0,733 712,9 10,332 
21 3102 2631 21,7 0,456 734,6 10,787 
22 2976 2609 27,6 0,608 762,2 11,395 
23 2825 2581 2,0 0,047 764,3 11,442 
24 2725 2579 2579,4 61,905 3343,7 73,347 
 

 

Ɋɢɫɭɧɨɤ 2.4 – ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ 

 
 
 
 
 



Ɍɚɛɥɢɰɚ 2.10 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ ݐ ,ɱ Ɋ, Ɇȼɬ 
ʟ˓˃ːˉ, 
Ɇȼɬ 

∆ʟ , 
Ɇȼɬ 

∆Э, ɦɥɧ 
ɤȼɬ∙ɱ 

Эˍˑˑ˓ˇ, 
ɦɥɧ ɤȼɬ∙ɱ 

ʟˍˑˑ˓ˇ, 
Ɇȼɬ 

1 2013 2635 5,9 0,006 5,9 0,006 
2 1952 2629 5,1 0,010 11,1 0,016 
3 1896 2624 13,5 0,041 24,6 0,057 
4 1862 2610 0,6 0,002 25,2 0,059 
5 1918 2609 5,1 0,026 30,3 0,085 
6 2054 2604 2,3 0,014 32,5 0,098 
7 2252 2602 66,1 0,463 98,6 0,561 
8 2476 2536 50,1 0,401 148,8 0,962 
9 2604 2486 0,6 0,006 149,4 0,967 
10 2635 2485 8,8 0,088 158,2 1,055 
11 2610 2476 22,9 0,252 181,1 1,308 
12 2609 2454 28,6 0,344 209,7 1,651 
13 2624 2425 3,9 0,051 213,6 1,702 
14 2629 2421 12,5 0,175 226,1 1,877 
15 2602 2408 156,5 2,348 382,7 4,225 
16 2536 2252 3,1 0,049 385,7 4,274 
17 2485 2249 141,8 2,411 527,5 6,685 
18 2454 2107 52,8 0,950 580,3 7,635 
19 2408 2054 40,9 0,778 621,3 8,413 
21 2486 1952 34,2 0,718 716,4 10,350 
22 2421 1918 22,3 0,491 738,7 10,840 
23 2249 1896 33,8 0,777 772,5 11,617 
24 2107 1862 1862,1 44,691 2634,6 56,308 

 

 

Ɋɢɫɭɧɨɤ 2.5 – ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ 



 

 

2.5 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

Ⱦɚɧɧɵɟ ɝɪɚɮɢɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ (ɝɪɚɮɢɤ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ) ɢ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ (ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ).  

ɉɪɨɢɡɜɟɞɹ ɪɚɫɱёɬɵ, ɧɚɯɨɞɢɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɧɚɝɪɭɡɤɢ 
ɗɋ ɈȾɍ ɋɪɟɞɧɟɣ ȼɨɥɝɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 
2.11. 

Ɍɚɛɥɢɰɚ 2.11 – Ƚɨɞɨɜɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɈȾɍ 
ɋɪɟɞɧɟɣ ȼɨɥɝɢ 

ܲ́௠௔௫, ʛʑ˕ 

1
6
3
4
0 

  ܲ́˔˓, ʛʑ˕ 

1
4
9
3
5 

ܲˎ௠௔௫, ʛʑ˕ 

1
2
8
7
5 

  ܲˎ˔˓, ʛʑ˕ 

1
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5 

ܽ 
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Ⱦɚɥɟɟ ɫ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ݇ = Ͷ,ͺͻ ɧɚɯɨɞɢɦ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɊȾɍ Ɍɚɬɚɪɫɬɚɧɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 2.12, ɢ 
ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ (ɪɢɫɭɧɨɤ 2.6).  

Ɍɚɛɥɢɰɚ 2.12 – Ƚɨɞɨɜɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɊȾɍ 
Ɍɚɬɚɪɫɬɚɧɚ 

Ɇɟɫɹɰ ʟ௠௔௫, Ɇȼɬ ʟ˔˓, Ɇȼɬ 

1 3332 3044 
2 3240 2952 



 

 

3 3081 2793 
4 2898 2610 
5 2739 2450 
6 2647 2358 
7 2647 2358 
8 2738 2450 
9 2897 2608 
10 3080 2792 
11 3239 2951 
12 3331 3044 

  

 

Ɋɢɫɭɧɨɤ 2.6 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɊȾɍ 
Ɍɚɬɚɪɫɬɚɧɚ 

2.6 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. Ɋɟɠɢɦ 
ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.13. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1978ɝ.) ɜɵɱɢɫɥɹɟɦ 
ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ 
ɮɨɪɦɭɥɟ:  ʐܰ˞˕.ʒЭʠ = ݇𝑁 ∙ ܳ˒˓ଽ଴% ∙  ʒЭʠ˒ˑˇ˅,                                                                            ሺʹ.ͻሻܪ
ɝ
ɞ
ɟ
 ݇ܰ  –  ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ܰ = ͺ,͸; 

 ܳ˒˓ଽ଴% – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 
˅ˇʒЭʠ˒ˑܪ  −  ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. ܪʒЭʠ˒ˑˇ˅ = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ) − ∆ℎ,                                                                    ሺʹ.ͳͲሻ 
ɝɞɟ  ܼʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ  ʜʞʢ, ɦ; 
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ܼʜʐ(ܳʜʐሺݐሻ) − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɥɟɬɧɟɣ ɢɥɢ 
ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ −  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,ʹ ɦ. 

Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ:  

ʑܰʤʙ = ݇𝑁 ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅.                                                                                     ሺʹ.ͳͳሻܪ
ɝɞɟ   ܳʑʤʙ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

Ɍɚɛɥɢɰɚ 2.13 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 
Ɇɟɫɹɰ I II  III IV  V VI  VII VIII IX  X XI  XII ܳ𝑖˒˓ଽ଴%, ˏଷ/˔ 591 643 840 2948 3883 2639 2085 1460 1282 820 617 469 ܳʑʤʙ , ˏଷ/˔ 650 650 650 1350 1350 1350 1350 1350 1350 1350 650 650 ܳˋ˔˒ , ˏଷ/˔ 0 0 0 0 5 25 15 10 5 1 0 0 ܳˎˈˇ, ˏଷ/˔ 3 3 3 -29 -10 0 0 0 0 0 20 0 ܳ˗ˋˎ˟˕˓,  ˏଷ/˔ 1 1 1 1 1 1 1 1 1 1 1 1 ܳ˛ˎˡˊ , ˏ ଷ/˔ 100 100 100 100 100 100 100 100 100 100 100 100 ∑ ܳ˒ˑ˕ˈ˓˟, ˏ ଷ/˔ 104 104 104 72 96 126 116 111 106 102 121 106 ܳ˒ˑˎ.˄˞˕., ˏ ଷ/˔ 487 539 736 2876 3787 2513 1969 1349 1176 718 496 363 ܳʜʐ , ˏ ଷ/˔ 488 540 737 2877 3788 2514 1970 1350 1177 719 497 364 ܼ˅˄, ˏ 68 68 68 68 68 68 68 68 68 68 68 68 ܼː˄, ˏ 42 42 43 48 49 48 47 45 45 43 42 41 ʜ˒ˑˎ, ˏ 26 26 25 20 19 20 21 23 23 25 26 27 ˄ܰ˞˕, ʛʑ˕ 109 120 158 487 609 437 359 265 236 155 111 83 ˅ܰ˘ˍ, ʛʑ˕ 140 140 140 261 261 261 261 261 261 261 140 140 ˄ܰ˞˕ − ˅ܰ˘ˍ, Ɇȼɬ -31 -20 18 226 348 175 98 3 -25 -107 -29 -57 

 Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ 
Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ.   

 
Ɉɩɪɟɞɟɥɹɟɦ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ: 

ˋܰˊˎ = ∑ܰ˄˞˕ − ∑ ܰ˅˘ˍ =  ͸ͲͲ ʛʑ˕,                                                          ሺʹ.ͳʹሻ 
 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.14 ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 
ɪɢɫɭɧɤɟ 2.7, ɧɚ ɤɨɬɨɪɨɦ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɹɟɦ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɫɢɫɬɟɦɵ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɫɝɥɚɞɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɫɬɢ ɩɟɪɜɵɣ ɩɪɢɛɥɢɠɟɧɧɵɣ ɪɚɫɱёɬ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɷɧɟɪɝɨɨɬɞɚɱɢ, ɧɚ ɪɢɫɭɧɤɟ 2.7 ɩɪɨɜɨɞɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
ɩɪɹɦɭɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɱɟɪɧɚɹ ɥɢɧɢɹ). 



 

 

Ɍɚɛɥɢɰɚ 2.14 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 
 

 

 
 
 
 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.14 
 

 
 

 
 
 
 
 

 

Ɋɢɫɭɧɨɤ 2.7 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɫɟɧɬɹɛɪɶ. ɂɡ ɪɢɫɭɧɤɚ 2.7 ɜɢɞɧɨ, ɱɬɨ ɩɨɞ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 2 ɦɟɫɹɰɟɜ, ɚ ɜ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. Ⱦɚɧɧɵɟ ɬɚɛɥɢɰɵ 2.15 ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 1 
ɢɬɟɪɚɰɢɢ ȼɗɊ. 

Ɍɚɛɥɢɰɚ 2.15 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
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ɦɟɫɹɰ ̝ܲ ˓, ʛʑ˕ ˄ܰ˞˕, Ɇȼɬ ˅ܰ˘ˍ, Ɇȼɬ 

1 3044 109 140 
2 2952 120 140 
3 2793 158 140 
4 2609 487 261 
5 2450 609 261 
6 2358 437 261 

 

ɦɟɫɹɰ ̝ܲ ˓, ʛʑ˕ ˄ܰ˞˕, Ɇȼɬ ˅ܰ˘ˍ, Ɇȼɬ 

7 2358 359 261 
8 2458 265 261 
9 2609 236 261 
10 2793 155 261 
11 2952 111 140 
12 3044 83 140 



Ɇɟɫɹɰ I II  III IV  V VI  VII VIII IX  X XI  XII ˆܰ˃˓, ʛʑ˕ 195 ɩɨ ȼɏɄ   195 

2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ (ȼɗɊ) ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 
ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ȼɗɊ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ 
ɦɨɳɧɨɫɬɟɣ, ɍɆɈ, ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

ȼ ɬɚɛɥɢɰɟ Ⱥ.3 ɩɪɢɥɨɠɟɧɢɹ Ⱥ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱёɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɢɡɦɟɧɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɜ ɦɟɫɹɰɵ, ɩɨɩɚɜɲɢɟ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɞɨ ɩɨɥɧɨɝɨ ɰɢɤɥɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ. 

ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɜɢɞɧɨ, ɱɬɨ ɭɫɥɨɜɢɹ ܼʑʐː˃˚ = ܼʑʐˍˑː  ɢ ܸː =  ܸ̱  ɧɟ 
ɫɨɛɥɸɞɚɟɬɫɹ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ˆܰ˃˓.  

Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱёɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɭɜɟɥɢɱɢɜɚɹ ɦɨɳɧɨɫɬɢ ɦɟɫɹɰɟɜ, ɩɨɩɚɜɲɢɯ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ 
ɧɟ ɛɭɞɟɬ ɩɪɨɢɡɜɟɞёɧ ɩɨɥɧɵɣ ɰɢɤɥ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ (ɬɚɛɥɢɰɚ Ⱥ.4 
ɩɪɢɥɨɠɟɧɢɹ Ⱥ). 

Ʉɨɧɟɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ – 2715 Ɇȼɬ. 
Ɂɚ ɫɱёɬ ɫɧɢɠɟɧɢɹ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɧɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ 

ɩɨɥɭɱɢɥɢ ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
– ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ – ˆܰ˃˓ = ͵ʹͷ ʛʑ˕; 
– ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ –  ʢʛʝ = ͸ͳ,ͳͶ ˏ. 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.8. 
 

 

Ɋɢɫɭɧɨɤ 2.8 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
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2.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɹɧɜɚɪɟ 

ȼɵɪɚɛɨɬɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ: Эˢː˅.˒˓ˑˈˍ˕.ʒЭʠ = Э˒ˋˍ.ˢː˅.˒˓ˑˈˍ˕.ʒЭʠ + Э˄˃ˊ˃.ˢː˅.˒˓ˑˈˍ˕.ʒЭʠ = ͸,͸͹ + ͳ,ͳ͵= ͹,ͺ ˏˎː ˍʑ˕ ∙ ˚,                                                                          ሺʹ.ͳ͵ሻ ܰ ˓˃˄.ˢː˅.˒˓.ʒЭʠ=ܰ ˢː˅ ˒ˋˍ.˒˓.ʒЭʠ+ܰ ˢː˅ ˄˃ˊ˃.˒˓.ʒЭʠ=ͷͲͷ+͹ͷ=ͷͺͲ ʛʑ ,̞               
 
ɇɚ ɪɢɫɭɧɤɟ Ⱥ.3 ɩɪɢɥɨɠɟɧɢɹ Ⱥ ɩɪɟɞɫɬɚɜɥɟɧɚ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ. 

2.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɢɸɧɟ ɢ ɞɪɭɝɢɯ ɦɟɫɹɰɚɯ 

ɂɫɩɨɥɶɡɭɹ ɪɢɫɭɧɨɤ Ⱥ.2 ɩɪɢɥɨɠɟɧɢɹ Ⱥ ɞɥɹ ɢɸɧɹ ɧɚɯɨɞɢɦ ɪɚɛɨɱɢɟ 
ɦɨɳɧɨɫɬɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɢɸɧɟ ɢ ɢɸɥɟ: Эˋˡː˟.˒˓ˑˈˍ˕.ʒЭʠ = Э˒ˋˍ.ˋˡː˟.˒˓ˑˈˍ˕.ʒЭʠ + Э˄˃ˊ˃.ˋˡː˟.˒˓ˑˈˍ˕.ʒЭʠ = Ͷ,ͻʹ + ͳ,ͶͶ =             = ͸,͵͸ ˏˎː ˍʑ˕ ∙ ˚,                                                                       ሺʹ.ͳͷሻ 

 ܰ˓˃˄.ˋˡː˟.˒˓.ʒЭʠ =  ܰˋˡː˟ ˒ˋˍ.˒˓.ʒЭʠ +  ܰˋˡː˟ ˄˃ˊ˃.˒˓.ʒЭʠ = Ͷ͹ͳ + ͹͹ = ͷͶͺ ʛʑ˕,            ሺʹ.ͳ͸ሻ 
ɉɪɨɜɟɞɹ ɚɧɚɥɨɝɢɱɧɭɸ ɪɚɛɨɬɭ ɧɚ ɡɚɪɚɧɟɟ ɩɨɫɬɪɨɟɧɧɵɯ ɞɥɹ ɧɢɯ ɂɄɇ 

ɧɚɯɨɞɢɦ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ. ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɨɞɢɦ ɜ 
ɬɚɛɥɢɰɭ 2.16. 

Ɍɚɛɥɢɰɚ 2.16– ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɇɟɫɹɰ 

Э ˒ ˓.ʒЭʠ,ˏˎː ˍʑ˕∙ ˚ 

 ܰ˓˃˄˒˓.ʒЭʠ,ʛʑ˕
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Ⱦɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɵɩɨɥɧɟɧɢɹ ɛɚɥɚɧɫɚ 
ɦɨɳɧɨɫɬɟɣ. 

2.10 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ ʹ %  ˑ˕ ௧ܲ௠௔௫, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
8% ɨɬ ௧ܲ௠௔௫.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.17. 
 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

ɪɟɦܨ
ɩɪ.Ƚɗɋ = ɪܰɚɛ

ɩɪ.Ƚɗɋ + ɧܰɚɝ
ɩɪ.Ƚɗɋ͸ ∙ ͳ ɦɟɫ = ͷͺͲ + ͳͲ͸ == ͻͺ,͸ Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ ,                                                                          ሺʹ.ͳ͹ሻ 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

 



 

 

F˓ˈˏʡЭʠ = N˓˃˄ʡЭʠ + N˃ʡ˅Эʠ + Nː˃ˆʡЭʠʹ + N˓˃˄ʡЭʠ + N˃ʡ˅Эʠ + Nː˃ˆʡЭʠͶ == ʹʹ͹Ͳ Ɇȼɬ ∙ ɦɟɫ
ɝɨɞ ,                                                                        ሺʹ.ͳͺሻ 

Ɍɚɛɥɢɰɚ 2.17–Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
Ɇ

ɟɫ
ɹɰ

 ɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ  Ƚɗɋ Ɍɗɋ ௠ܲ௔௫ , ʛʑ˕ 
ːܰ˃ˆ˓, ʛʑ˕ 

˃ܰ˅˃˓, ʛʑ˕ 
˓ܰ˃˄, ʛʑ˕ 

ːܰ˃ˆ˓, ʛʑ˕ 
˓ܰˈˏ, ʛʑ˕ 

˓ܰ˃˄, ʛʑ˕ 
˃ܰ˅˃˓, ʛʑ˕ 

˓ܰˈˏ, ʛʑ˕ 
1 3332 267 67 580 10  2752 220 

 
2 3240 259 65 485 10  2755 220 

 
3 3081 246 62 350 7 97 2731 218 

 
4 2897 232 58 472 9  2425 194 222 
5 2738 219 55 535 11  2203 176 403 
6 2647 212 53 548 11  2099 168 505 
7 2647 212 53 556 11  2091 167 506 
8 2738 219 55 542 11  2196 176 404 
9 2897 232 58 550 11  2347 188 230 
10 3081 246 62 309 6 97 2772 222 

 
11 3240 259 65 480 10  2760 221 

 
12 3332 267 67 580 12  2752 220 

 

ɋɬɪɨɢɦ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.9. 



 

Ɋɢɫɭɧɨɤ 2.9 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 

˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄ʒЭʠ + ˓ܰˈˊʒЭʠ = ͷͺͲ + ͳͲ = ͷͻͲ ʛʑ˕.                                             ሺʹ.ͳͻሻ 
2.11 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 

Ɋɚɫɫɦɨɬɪɢɦ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɟɠɢɦ ɩɨ ɦɨɳɧɨɫɬɹɦ ɜ 
ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ Ⱥ.5 ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 

ɉɨ ɞɚɧɧɨɦɭ ɪɚɫɱёɬɭ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɢ ɨɛɴɟɞɢɧɢɦ ɟɝɨ ɫ ɦɚɥɨɜɨɞɧɵɦ 
(ɪɢɫɭɧɨɤ 2.10). 
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Ɋɢɫɭɧɨɤ 2.10 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ 

ɉɨ ɞɚɧɧɵɦ ɪɚɫɱёɬɚ ɩɨɥɭɱɢɥɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ: ∑ Э =ʹ,ͺ ˏˎ˓ˇ. ˍʑ˕ ∙ ˚.      
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3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ  

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ 
ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 3.1.  

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ 
ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ». 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.1. 

Ɍɚɛɥɢɰɚ 3.1–Ⱦɚɧɧɵɟ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ 
ɇȻ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ ܳː˄,  ˏଷ/ܿ 
ܼː˄.ˊ, ˏ  ʜʜʞʢ, ˏ ʜʢʛʝ, ,ܪ ˅ʑʐˢːܪ ˏ ˏ ܳ, ˏଷ/ܿ ܪ, ˏ 

ܳ, ˏଷ/ܿ 

0 39,4 28,4 21,54 24,72 27 2532 23 3721 
217,5 40,4 27,4 20,54 23,72 26 2629 22 3639 
435 41,2 26,6 19,74 22,92 25,5 2681 21 3555 
696 41,9 25,85 18,99 22,17 25 2734 20 3469 
957 42,6 25,2 18,34 21,52 24,5 2790 19 3382 
1305 42,9 24,9 18,04 21,22 24 2848 18 3291 

1679,1 43,2 24,6 17,74 20,92 23,5 2909 17 3199 
2175 43,5 24,3 17,44 20,62 23 2972 16 3103 

2871 43,9 23,9 17,04 20,22 22 3107 15 3005 

3915 44,6 23,2 16,34 19,52 20 3418 14 2903 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ (ɪɢɫɭɧɨɤ 3.1) ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫a୶ = ʹ͹ ɦ. 
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ = ͳͻ,ͺ ɦ. 
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫i୬ = ͳ͸,ͺ ˏ.  
 

 



 

 

 

Ɋɢɫɭɧɨɤ 3.1–Ɋɟɠɢɦɧɨɟ ɩɨɥɟ  

3.2 ȼɵɛɨɪ ɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

Ƚɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 
ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. 
ɉɪɢ ɷɬɨɦ ɟɫɥɢ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ, ɞɚɧɧɵɣ ɬɢɩ 
ɬɭɪɛɢɧɵ ɧɟ ɩɨɞɯɨɞɢɬ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɉɅ 30ɚ-ȼ ɢ ɉɅ 30ɛ-ȼ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2. 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɉɅ30ɚ-ȼ Ɍɭɪɛɢɧɚ ɉɅ30ɛ-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hɩɪɟɞ 30 30 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,5 0,5 
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 
n'1o, ɦɢɧ-1 126 130 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,912 0,911 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɪɚɫɯɨɞ 
Q'1max, ɥ/ɫ 1950 1900 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ɩɪɢ Q'1max 1,0 1,0 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,46 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 8 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ݒˏˑˇ 1,51 0,99 

Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɟɦ 
ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 
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ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ : 

η˕ = ͳ − ሺͳ − ηˏሻ ∙ (ሺͳ − ɂሻ + ɂ ∙ √ୈభˏୈభ ∙ఱ √ʜˏʜN˓భబ ∙ √νːνˏఱ ) = ͳ − ሺͳ − Ͳ,ͺͺͶሻ ∙
     ∙ (ሺͳ − Ͳ,͹ͷሻ + Ͳ,͹ͷ ∙ √଴,ସ଺ଽఱ ∙ √ ସଵଽ,଼భబ ∙ √ଵ,ଷ଼ଵ,ହଵఱ ) = Ͳ,ͻ͵Ͳͺ,                                      ሺ͵.ͳሻ              
ɝɞɟ ηˏ, Dଵˏ, ʜˏ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ, ʜN˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; νˏ, νː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ (˕˃˄ˎˋ˙˃ ͵.ʹ); ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ߝ = Ͳ,͹ͷ). 

 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɤɢ Ʉɚɦɚ: ݐʜ = ͺ ℃.                                                                                                        
 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɨɩɪɟɞɟɥɹɟɦ ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɜɹɡɤɨɫɬɢ: 
ʜߥ  = ͳ,͸͹ͺ.                                                                                                    
 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 

N˃ = ͻ,ͺͳ ∙ Qଵ˓′ ∙ Dଵଶ ∙ HN˓ ∙ √HN˓ ∙ η˕ ∙ ηˆ̝˓ = ͻ,ͺͳ ∙ ͳ,͹ͳ ∙ ͻଶ ∙ ͳͻ,ͺ ∙ √ͳͻ,ͺ ∙Ͳ,ͻ͵ ∙ Ͳ,ͻ͹ = ͳͲͺͲͻͳ ˍʑ˕,                                                                                     (3.2) 

ɝɞɟ Qଵ˓′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 𝜂ˆ = Ͳ,ͻ͹). 
 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 Z′a = Nˆˠ˔˖˔˕Na = ͷͻͲͲͲͲଵ଴଼଴ଽଵ = ͷ,ͷ ,                                                                            (3.3) 

 
ɝɞɟ Nˆˠ˔˖˔˕ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

 
 

Ɍ



 

 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′௔ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ܼ௔.  
 
ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 Na = N˖˔˕Za = ହଽ଴଴଴଴଺ = ͻͺ͵͵͵,͵͵ ˍʑ˕.                                                           (3.4) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ = ͳʹ͸ ∙ √ଵଽ,଼∙ଵ,଴ହଽ = ͸͵,ͻ ˑ˄/ˏˋː,                                      (3.5) 

 
ɝɞɟ  ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ (ɬɚɛɥɢɰɚ 3.2);  ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ 
ɤ ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 

ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ ɢɡɜɟɫɬɧɨɦɭ 
ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 

 ݊′ூ = ௡˔∙஽భ√ு∙∆ = ଺ଶ,ହ ∙ ଽ√ଵ଺,଼ ∙ଵ,଴ହ = ͳ͵͵,͹ ˑ˄/ˏˋː,                                                     (3.6) 

ɝɞɟ  ݊˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; ܪ – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡. 
 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: ܳ′ூ ∙ 𝜂ʡ = 𝑁˃ଽ,଼ଵ∙஽భమ∙ுభ˓,ఱ∙𝜂ˆ ˔˓ =  ଽ଼ଷଷଷ,ଷଷଽ,଼ଵ∙ଽమ∙ଵଽ,଼భ,ఱ∙଴,ଽ଻ = ͳ,Ͷͷ.                                   (3.7) 

ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ: 

ܳ′ூ = ܳ௠𝑖௡ܼ௔ ∙ ଵଶܦ ∙ ܪ√ ∙ ∆ =  ͵ʹͲʹ ∙ ͻଶ ∙ √ʹ͹ ∙ ͳ,Ͳͷ = Ͳ,͵͹ , (3.8) 

ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ; ܼ௔ – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ. 
 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɫɜɨɞɢɦ ɜ 

ɬɚɛɥɢɰɵ 3.3 ɢ 3.4.  
 

  



Ɍɚɛɥɢɰɚ 3.3- ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɫɫɱɢɬɚɧɧɵɯ ɜɟɥɢɱɢɧ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ 
ɉ
Ʌ
3
0
ɚ
-
ȼ 

    

D
1 

8,5 9 9,5 10 ɳ˕ 0,9304 0,9308 0,9313 0,9317 ௔ܰ′ 96366 108091 120490 133565 ܼ௔′ 6,1 5,5 4,9 4,4 ܼ௔ 8 6 5 5 N˃ 73750,0 98333,3 118000,0 118000,0 
Δ 1,05 1,05 1,05 1,05 n′ 67,7 63,9 60,6 57,6 ݊˔ˋː˘′ 68,2 62,5 62,5 60 
n
’
(
H
m
i
n
) 

137,9 133,7 141,1 142,6 

n
’
(
H
p
) 

127,0 123,2 130,0 131,3 

n
’
(
H
m
a
x
) 

108,7 105,5 111,3 112,5 

ܳூ′∙ ɳ௠ ሺܪ˓ሻ 1,218 1,4480 1,560 1,407 ܳூ′∙ ɳ௠ ሺܪ௠௔௫ሻ0,765 0,909 0,979 0,884 ܳூ,௠𝑖௡′ ሺˑˆ˓ሻ0,415 0,370 0,332 0,299 ܳூ,௠௔௫′ ሺˑˆ˓ሻ0,125 0,470 0,421 0,380 

 
Ɍɚɛɥɢɰɚ 3.4-ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɫɫɱɢɬɚɧɧɵɯ ɜɟɥɢɱɢɧ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɛ-ȼ 
ɉ
Ʌ     



 

 

3
0
ɛ
-
ȼ 
D
1 

8,5 9 9,5 10 ɳ˕ 0,9262 0,9268 0,9273 0,9277 ௔ܰ′ 101550,21 113912,61 126987,77 140775,98 ܼ௔′ 5,8 5,2 4,6 4,2 ܼ௔ 6 6 5 5 N˃ 98333,33 98333,33 118000,00 118000,00 
Δ 1,04 1,04 1,04 1,04 n′ 69,5 65,7 62,2 59,1 ݊˔ˋː˘′ 71,4 68,2 62,5 60 
n
’
(
H
m
i
n
) 

145,0 146,6 141,8 143,2 

n
’
(
H
p
) 

133,5 135,0 130,6 131,9 

n
’
(
H
m
a
x
) 

114,4 115,6 111,8 113,0 

ܳூ′∙ ɳ௠ ሺܪ˓ሻ 1,623 1,448 1,559 1,407 ܳூ′∙ ɳ௠ ሺܪ௠௔௫ሻ1,019 0,909 0,979 0,884 ܳூ,௠𝑖௡′ ሺˑˆ˓ሻ0,417 0,372 0,334 0,301 ܳூ,௠௔௫′ ሺˑˆ˓ሻ0,5296 0,472 0,423 0,382 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɞɚɧɧɵɯ ɬɭɪɛɢɧ, ɜɵɛɢɪɚɟɦ 
ɬɭɪɛɢɧɭ ɉɅ30ɚ-ȼ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 = 9,0 ɦ, ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 
ɩɪɢɧɢɦɚɟɦ Za = 6, ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nc = 62,5 ɨɛ/ɦɢɧ, ɩɨɬɨɦɭ ɱɬɨ 
ɨɧɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɚɞɚɧɢɸ ɢ ɢɦɟɟɬ ɧɚɢɥɭɱɲɢɣ ɩɨɤɚɡɚɬɟɥɶ ɄɉȾ ɢ ɜɵɫɨɬɭ 
ɨɬɫɚɫɵɜɚɧɢɹ. 



3.3 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ  

3.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ȼɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ 3 ɪɟɠɢɦɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:   ܪௌ = ͳͲ,͵ − ௓ʜʐሺொʜʐሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ ,                                                          (3.9)            

ɝɞɟ 10,3 ɦ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ;  𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ; ܪ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼʜʐሺܳʜʐሻ. 

3.3.1.1 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ࡴ˓ ɢ Np 

ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ܳ˓ ɢ 
ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɟɝɨ ɩɨ ɮɨɪɦɭɥɟ 3.10.  ܳ =  ܳூ′ ∙ ଶܦ ∙ ˓ܪ√ ∙ ∆˓ =  ͳ,͸ʹ ∙ ͻଶ ∙ √ͳͻ,ͺ ∙ ͳ,Ͳͷ = ͷͻͺ,͵ ˏଷ/˔.            (3.10)          

Ɂɚɬɟɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ  ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɇȻ. ܼʜʐ = ͶͲ,ͻͻ ˏ. 

 

ɉɨɥɶɡɭɹɫɶ ɮɨɪɦɭɥɨɣ 3.9 ɨɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ.  
 

ௌܪ  = ͳͲ,͵ − ସ଴,ଽଽଽ଴଴ − Ͳ,͸͵ͻ ∙ ͳͻ,ͺ − ͳ,ͷ = − ͵,ͺͻ ˏ.                                     
3.3.1.2  Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ࢓ࡴ𝒊࢔ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ N* 

ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 

ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ܳ௠𝑖௡ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɹɦɨɣ ݊௖′ ሺܪ௠𝑖௡ሻ  ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɡɚɬɟɦ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɟɝɨ ɩɨ ɮɨɪɦɭɥɟ 3.10.  



 

 

ܳ = ͳ,ͷ͸ͺ ∙ ͻଶ ∙ √ͳ͸,ͺ ∙ ͳ,Ͳͷ = ͷ͵͵,Ͷ ˏଷ/˔. 

Ɂɚɬɟɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ (ɪɢɫ. 2) ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɇȻ. ܼʜʐ = ͶͲ,ͷͻ ˏ. 

 

ɉɨɥɶɡɭɹɫɶ ɮɨɪɦɭɥɨɣ 3.9 ɨɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ.  

ௌܪ  = ͳͲ,͵ − ସ଴,ହଽଽ଴଴ − Ͳ,͸͵ͷ ∙ ͳ͸,ͺ − ͳ,ͷ = − ͳ,ͻͳ ˏ.                                    
3.3.1.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ࢇ࢓ࡴ𝒙 ɢ Nр 

ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ܳ௠௔௫ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɹɦɨɣ ݊௖′ ሺܪ௠௔௫ሻ  ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ, ɡɚɬɟɦ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɟɝɨ ɩɨ ɮɨɪɦɭɥɟ 3.10. ܳ = ͳ,Ͳͳ ∙ ͻଶ ∙ √ʹ͹ ∙ ͳ,Ͳͷ = Ͷ͵ͷ,͸ ˏଷ/˔ .   

Ɂɚɬɟɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɇȻ. ܼʜʐ = ͶͲ,ͺͶ ˏ. 
 
ɉɨɥɶɡɭɹɫɶ ɮɨɪɦɭɥɨɣ 3.9 ɨɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ.  ܪௌ = ͳͲ,͵ − ସ଴,଼ସଽ଴଴ − Ͳ,͵͸ͷ ∙ ʹ͹ − ͳ,ͷ = − ͳ,ͳͲ ˏ.  
ȼɵɫɨɬɚ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 

ɨɛɟɫɩɟɱɢɬɶ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ: 
ௌܪ  = −͵,ͺͻ ˏ.                                                                                              
 
Ɉɩɪɟɞɟɥɢɜ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɪɟɠɢɦɨɜ, 

ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜɵɛɪɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. ∇ܼʟʙ =  ∇ܼʜʐ + ௦ܪ = ͶͲ,ͻͻ − ͵,ͺͻ = ͵͹,ͳ ˏ,                                         (3.11) 

3.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ  

ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɦ 
ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: ℎ = ʹ,͸ͳͷ ∙ ଵܦ = ʹ,͸ͳͷ ∙ ͻ = ʹ͵,ͷ ˏ.                                                        (3.12) 



Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: ܦ˅˘ = ͳ,͹ͺͻ ∙ ଵܦ = ͳ,͹ͺͻ ∙ ͺ = ͳ͸,ͳͲͳ ˏ.                                                (3.13) 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 𝜑 = ʹͳͲ°.                                                                                                    (3.14) 

ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ̭ܤп = ʹ,ͺͺͷ ∙ ଵܦ = ʹ,ͺͺͷ ∙ ͻ = ʹͷ,ͻ͸ͷ ˏ.                                                 (3.15) 

Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: ܮ = Ͷ,ͷͶͺ ∙ ଵܦ = Ͷ,ͷͶͺ ∙ ͻ = ͶͲ,ͻ͵ʹ ˏ.                                                    (3.16) 

ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: ܤଵ = ʹ,ͷ ∙ ଵܦ = ʹ,ͷ ∙ ͻ = ʹʹ,ͷ ˏ.                                                               (3.17) 

3.4 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ Ȼ.2) ɛɵɥɚ ɜɵɛɪɚɧɚ Ɇɇɍ 25/2-40-
32-3, ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 

 
Ɍɚɛɥɢɰɚ 3.5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ Ɇɇɍ 25/2-40-32-3 
Pɢɡɛ, ɧɨɦ, Ɇɉɚ Ɍɢɩ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ VȽȺ, ɧɨɦ, ɦ3 ɑɢɫɥɨ ɫɨɫɭɞɨɜ 

4,0 ȽȺ 25/2-40 25,0 2 

3.5 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

ɉɨ ɬɚɛɥɢɰɟ 9.2 ɜ ɫɩɪɚɜɨɱɧɢɤɟ ɓɚɜɟɥɟɜɚ Ⱦ.ɋ. ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ. Ɍɚɤ ɤɚɤ 
ɬɭɪɛɢɧɚ ɉɅ, ɬɨ ɜɵɛɢɪɚɟɦ ɗȽɊɄ-100 (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ 
ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 100 ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ-
100. 

3.6 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ݊௖ = ͸ʹ,ͷ ˑ˄ˏˋː  ;  ܲ = ͻͺ,͵͵ ʛʑ˕ .  
ɉɨɥɭɱɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨɡɜɨɥɹɸɬ ɧɚɦɟɬɢɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ 



 

 

ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ 
ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ. 

ɂɡ ɯɨɞɹ ɢɡ ɜɫɟɯ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɩɪɢɧɢɦɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɬɢɩɚ ɋȼ-
1500/170-96. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 3.6. 

Ɍɚɛɥɢɰɚ 3.6 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ 
P, Ɇȼɬ S, ɆȼȺ Cosφ Uːˑˏ, ɤȼ 
100 117,65 0,85 13,8 
 

  



4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ  

4.1  ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɇɢɠɧɟɤɚɦɫɤɨɣ  Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ 
ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ ɨɫɧɨɜɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɝɥɚɜɧɵɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɯɟɦɚɦ: 

- ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 
- ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
- Ȼɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
- Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ; 
- ɗɤɨɧɨɦɢɱɧɨɫɬɶ; 
- ȼɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ. 
Ɉɞɧɢɦ ɢɡ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɜ 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 ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɛɥɨɤɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 4.1: 

 

 
 

Ɋɢɫɭɧɨɤ 4.1 – Ɍɢɩɵ ɝɟɧɟɪɚɬɨɪɧɵɯ ɛɥɨɤɨɜ 
ɚ – ɩɪɨɫɬɨɣ (ɨɞɢɧɨɱɧɵɣ) ɛɥɨɤ; ɛ – ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ ɫ ɩɨɜɵɲɚɸɳɢɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɤɚɠɞɵɣ ɝɟɧɟɪɚɬɨɪ; ɜ – ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ ɫ ɨɞɧɢɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɧɟɫɤɨɥɶɤɨ ɝɟɧɟɪɚɬɨɪɨɜ. 

Ɍɢɩ ɛɥɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ ɪɚɫɫɦɨɬɪɢɦ ɞɜɟ ɫɯɟɦɵ, ɫ ɟɞɢɧɢɱɧɵɦɢ ɢ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱёɬɨɜ ɫɞɟɥɚɟɦ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ 
ɬɢɩɚ ɛɥɨɤɨɜ.  

 
 



 

 

4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

4.2.1 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

ɇɚ ɨɫɧɨɜɟ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨɞɛɢɪɚɟɦ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ. ȼɵɛɨɪ ɨɫɭɳɟɫɬɜɥɹɟɦ 
ɩɨ ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. ɋɨɝɥɚɫɧɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɩɪɢɧɢɦɚɟɦ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1500/170-96, ɧɨɦɢɧɚɥɶɧɵɣ ɞɚɧɧɵɟ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

Ɍɚɛɥɢɰɚ 4.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1500/170-96 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ Ɇȼ·Ⱥ 117,65 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܿݏ݋𝜙 ɨ.ɟ 0,85 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ܷːˑˏ ɤȼ 13,8 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ːܫ ˑˏ ɤȺ 4,92 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 62,5 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ݔௗ  ɨ.ɟ 0,65 
ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ˘ௗ′  ɨ.ɟ 0,29 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ˘ௗ′′ ɨ.ɟ 0,21 
ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 

4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (Ɍɋɇ) ɜɵɛɢɪɚɟɦ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ 
ɨɞɢɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɩɨɫɨɛɟɧ ɩɨɤɪɵɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɫɟɣ ɫɬɚɧɰɢɢ. 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɡɚɩɢɲɟɦ ɜ ɜɢɞɟ: 
 ܵʡʠʜ ൒ ܵ˔ː.                                                                                                                  ሺͶ.ͳሻ 
 
ɉɪɨɰɟɧɬ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɵɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 1,0% ɨɬ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ ɫɬɚɧɰɢɢ. 
 ܵ˔ː = ͳ,Ͳ% ∙ ܵˆ ∙ ݊ˆ = ͳ,Ͳ% ∙ ͳͳ͹,͸ͷ ∙ ͸ = ͹,ͳ ʛʑ ∙ ʏ.                                  ሺͶ.ʹሻ              
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ ɊɭɫȽɢɞɪɨ, «… ɜ ɫɟɬɢ ɞɨ 35 ɤȼ 

ɜɤɥɸɱɢɬɟɥɶɧɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɫɭɯɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ».  
ɉɨ ɤɚɬɚɥɨɝɭ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ «ɄɉɆ» ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ ɩɪɢɧɢɦɚɟɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-10000/13,8 ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-1600/13,8 

Sɧɨɦ, ɆȼȺ 
Uɧ, ɤȼ 

Uɤ, % 
ΔPɤ, 
ɤȼɬ 

ΔPɯ, 
ɤȼɬ 

Ix, % 
Uɜɧ Uɧɧ 

1,6 13,8 6 6 14,0 2,7 1,4 



4.2.3 ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɢ ɨɛɴɟɞɢɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɉɪɢ ɛɥɨɱɧɨɣ ɫɯɟɦɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ 
ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܵ˓˃˔˚ = ܵˆ − ܵ˔ː = ͳͳ͹,͸ͷ − ͹,ͳ = ͳͳͲ,ͷͷ ʛʑ ∙ ʏ,                                       ሺͶ.͵ሻ  

 
ɝɞɟ ܵˆ – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ (ɬɚɛɥɢɰɚ 4.1); ܵ˔ː – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ (4.2). 

 
ɇɚ ɧɚɩɪɹɠɟɧɢɟ 220/13,8 ɤȼ ɩɪɢ ɫɯɟɦɟ Ƚɗɋ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɧɚɢɛɨɥɟɟ 

ɩɨɞɯɨɞɹɳɢɦ ɫɬɚɥ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɨɬ ɪɨɫɫɢɣɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ 
«Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɬɢɩɚ ɌȾɐ-125000/220-ɍ1, ɧɨɦɢɧɚɥɶɧɵɟ 
ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

Ɍɚɛɥɢɰɚ 4.3 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220-ɍ1 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, Sɧɨɦ  125000 ɤȼȺ 
ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

Uɜɧ 242 ɤȼ 
Uɧɧ 13,8 ɤȼ 

ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ Yɧ/Δ-11 
ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, Uɤ 11% 
ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ΔɊɤ 380 ɤȼɬ 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ΔɊɯ 90 ɤȼɬ 
Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ix  0,55 % 

4.2.4 ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ ɫɨɫɬɚɜɥɹɟɬ: 
 ܵ˓˃˔˚ = ʹ ∙ ሺܵˆ − ܵ˔ːሻ = ʹ ∙ ሺͳͳ͹,͸ͷ − ͹,ͳሻ = ʹʹͳ,ͳ ʛʑ ∙ ʏ,                        ሺͶ.Ͷሻ 

 
ɂɡ ɞɨɫɬɭɩɧɵɯ ɤɚɬɚɥɨɝɨɜ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 220/13,8 ɤȼ ɩɪɢ ɫɯɟɦɟ Ƚɗɋ ɫ 

ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɨɬ ɪɨɫɫɢɣɫɤɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ». Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/220-ɍ1, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 
 
 



 

 

Ɍɚɛɥɢɰɚ 4.4 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/220-ɍ1 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, Sɧɨɦ  250000 ɤȼȺ 
ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

˅ܷː 242 ɤȼ ܷːː 13,8 ɤȼ 
ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ Yɧ/Δ-11 
ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, 11 ˍݑ% 
ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, 𝛥ʟˍ 600 ɤȼɬ 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, 𝛥ʟ˘ 150 ɤȼɬ 
Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ܫ௫   0,5 % 

4.2.5 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
 ʟʟʢ = ܵʟʢ ∙ cos 𝜑௖ = ሺ݊ˆ ∙ ܵˆ − ܵ˔ːሻ ∙ cos 𝜑ˆ ;                                                    ሺͶ.ͷሻ              

   
  ɝɞɟ  ݊ˆ – ɱɢɫɥɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ;  ܵˆ – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ (ɬɚɛɥɢɰɚ 4.1);  ܵ˔ː – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (4.2);  cos 𝜑ˆ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. 

 ʟʟʢ = ሺ͸ ∙ ͳͳ͹,͸ͷ − ͹,ͳሻ ∙ Ͳ,ͺͷ = ͷͻͶ ʛʑ˕. 
 

Ɋɚɫɱёɬ ɱɢɫɥɚ ɨɬɯɨɞɹɳɢɯ ȼɅ 220 ɤȼ: 
 ݊ˎ = ʟʟʢʟ˒˓ˑ˒ʚЭʞ ∙ ʙଶଶ଴ + ͳ,                                                                                             ሺͶ.͸ሻ 

 
    ɝɞɟ ʟʟʢ – ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɩɟɪɟɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ (4.10);  ʟ˒˓ˑ˒ʚЭʞ  – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ȼɅ 220 ɤȼ;  ʙଶଶ଴ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

 ݊ˎ = ͷͻͶͳ͵ͷ ∙ ͳ,ʹ + ͳ = ͸. 
 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 220 ɤȼ: 
ܫ˓  ˃˄ = ܵʟʢ݊ˎ ∙ √͵ ∙ ܷːˑˏ ,                                                                                               ሺͶ.͹ሻ 

 
 



ܫ˓ ˃˄ = ͸ͻͺ,ͺ͸ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵Ͳ͸ ˍʏ. 
 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
ܫ˓  ˃˔˚ = ʡߙ ∙ 𝑖ߙ ∙ ܫ˓ ˃˄,                                                                                                  ሺͶ.ͺሻ 

 
ɝɞɟ ߙʡ = ͳ,ͲͶ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; ߙ𝑖 = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ 
ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ. 

ܫ˓  ˃˔˚ = ͳ,ͲͶ ∙ ͳ,Ͳͷ ∙ Ͳ,͵Ͳ͸ = Ͳ,͵͵Ͷ ˍʏ. 
 

ɉɪɢɧɢɦɚɟɦ ɩɪɨɜɨɞ Ⱥɋ-240/32 ɫ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦ ɫɟɱɟɧɢɟɦ ɩɨ 
ɭɫɥɨɜɢɸ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɪɨɧɵ, ɟɝɨ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5, 
ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ܫˇˑ˒ = Ͳ,͸ͷͲ ˍʏ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
ܫ˒  .˃˅ = ܵʟʢሺ݊ˎ − ͳሻ ∙ √͵ ∙ ܷːˑˏ ,                                                                                   ሺͶ.ͻሻ 

ܫ˒  .˃˅ = ͸ͻͺ,ͺͷ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵͸͹ ˍʏ.  
 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 

ɧɚɝɪɟɜɚ. 

Ɍɚɛɥɢɰɚ 4.5 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ-240/32 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ ܴ଴, Ɉɦ/ɤɦ ܺ଴, Ɉɦ/ɤɦ 

1 0,118 0,435 

4.3 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ȼɇ 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ 220 ɤȼ ɜ ɫɯɟɦɟ ɫ ɟɞɢɧɢɱɧɵɦ 
ɛɥɨɤɨɦ: 

6 – ɩɪɨɫɬɵɯ ɛɥɨɤɨɜ; 
6 – ȼɅ 220 ɤȼ. 
 
ɋɨɝɥɚɫɧɨ: 
-ɋɬɚɧɞɚɪɬɭ ɨɪɝɚɧɢɡɚɰɢɢ ɈȺɈ «ɎɋɄ ȿɗɋ»: «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 

ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ»; 



 

 

- ɋɬɚɧɞɚɪɬɭ ɨɪɝɚɧɢɡɚɰɢɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ»: «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ». 

ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ 110-220 ɤȼ ɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɨɬ 5 ɞɨ 15 
ɩɪɢɦɟɧɹɟɬɫɹ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɜɵɛɪɚɧɧɨɝɨ Ɋɍ ȼɇ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
 

 

Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ Ɋɍ ȼɇ 220 ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ 
ɲɢɧ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ ɛɥɨɤɚ 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ 220 ɤȼ ɜ ɫɯɟɦɟ ɫ  
ɭɤɪɭɩɧɟɧɧɵɦɢ ɢ ɨɛɴɟɞɢɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ: 

3 – ɩɪɨɫɬɵɯ ɛɥɨɤɨɜ; 
6 – ȼɅ 220 ɤȼ. 
ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ 110-220 ɤȼ ɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɨɬ 5 ɞɨ 15 

ɩɪɢɦɟɧɹɟɬɫɹ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ. 
ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɜɵɛɪɚɧɧɨɝɨ Ɋɍ ȼɇ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
 

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ ȼɇ 220 ɤȼ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ 

ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ ɛɥɨɤɚ 

ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ. ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 
4.6. 



Ɍɚɛɥɢɰɚ 4.6– ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɋɬɨɢɦɨɫɬɶ, ɪɭɛɥɟɣ 
ɌɋɁ-1600/13,8 1 606 600 

ɌȾɐ-125000/220-ɍ1 48 471 300 
ɌȾɐ-250000/220-ɍ1 135 523 000 

Ɋɚɫɱёɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɩɪɨɢɡɜɟɞɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ʙ = ʙʡ + ʙʡʠʜ + ʙʝʟʢ,                                                                                        ሺͶ.ͳͲሻ 

 
    ɝɞɟ ɄɌ – ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
 ɄɌɋɇ – ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 

ɄɊɍ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɈɊɍ 220 ɤȼ. 
 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ: 

 ʙଵ = ͸ ∙ ͶͺͶ͹ͳ,͵ + ͷ ∙ ͳ͸Ͳ͸,͸ + ͳͶ ∙ ʹͻ͵ͳʹ = ͹͹ͷ ʹͺͺ,ͺ  ˕˞˔. ˓˖˄., 
 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʙଶ = ͵ ∙ ͳ͵ͷͷʹ͵ + ͷ ∙ ͳ͸Ͳ͸,͸ + ͳͳ ∙ ʹͻ͵ͳʹ = ͹͵͹ Ͳ͵Ͷ,Ͳ ˕˞˔. ˓˖˄., 
 
ȿɠɟɝɨɞɧɵɟ ɢɡɞɟɪɠɤɢ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ: 

 ʗ = ቆ∆̱ܲ (ܵ˓˃˔˚ܵːˑˏ )ଶ + ∆ܲ̆ ቇ ∙ ௠ܶ௔௫ ∙ ଴ߛ ∙ ݊                                                         ሺͶ.ͳͳሻ 

 
ɝɞɟ   ௠ܶ௔௫ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɇɢɠɧɟɤɚɦɫɤɨɣ  Ƚɗɋ ɪɚɜɧɨɟ 4647 ɱɚɫɚɦ; 

 

௠ܶ௔௫ = Э˔˓.ˏːˑˆ˖ܰ˔˕ = ʹ,ͺ ∙ ͳͲଽͷͻͲ ∙ ͳͲଷ = Ͷ͸Ͷ͹ ˚; (4.12) 

 
 ଴– ɭɞɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɤȼɬɱ ɩɨ Ɋɟɫɩɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ ɪɚɜɧɚɹ 3,69ߛ 

ɪɭɛ;  ݊ – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
Ⱦɥɹ ɜɚɪɢɚɧɬɚ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ: 
 ʗ = ቆͲ,͵ͺ ∙ (ͳͳ͹,͸ͷͳʹͷ )ଶ + Ͳ,Ͳͻቇ ∙ ͵,͸ͻ ∙ Ͷ͹Ͷ͸ ∙ ͸ = ͶͶ ͺʹͺ,͵ ˕˞˔. ˓˖˄., 
Ⱦɥɹ ɜɚɪɢɚɧɬɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 



 

 

ʗ = (Ͳ,͸ ∙ ቀଵଵ଻,଺ହଶହ଴ ቁଶ + Ͳ,ͳͷ) ∙ ͵,͸ͻ ∙ Ͷ͹Ͷ͸ ∙ ͵ = ͵ͷ ͺͲͷ ˕˞˔. ˓˖˄.,   

 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɜɚɪɢɚɧɬ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ ɧɚɢɦɟɧɶɲɟɝɨ 

ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞёɧɧɵɯ ɡɚɬɪɚɬ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʖ = ʔ ∙ Ki + ʗi,                                                                                                       ሺͶ.ͳ͵ሻ 
 

ɝɞɟ ȿ=15% – ɤɨɷɮɮɢɰɢɟɧɬ ɧɨɪɦɚɬɢɜɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ 
ɷɧɟɪɝɟɬɢɤɭ ɩɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ ɊɎ ɨɬ 14.09.92 № 209. 
 
 Ⱦɥɹ ɜɚɪɢɚɧɬɚ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ: 
 ʖଵ = Ͳ,ͳͷ ∙ ͹Ͳͻ ʹʹͺ ͺͲͲ + ͶͶ ͺʹͺ ͵ͲͲ = ͳͷͳ ʹͳʹ ͸ʹͲ ˓˖˄. 

 
Ⱦɥɹ ɜɚɪɢɚɧɬɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʖଶ = Ͳ,ͳͷ ∙ ͹͵͹ Ͳ͵Ͷ ͲͲͲ + ͵ͷ ͺͲͷ ͲͲͲ = ͳͶ͸ ͵͸Ͳ ͳͲͲ ˓˖˄. 

 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɩɪɨɫɬɵɦ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ʖ = ʖଵ − ʖଶʖଵ ∙ ͳͲͲ%;                                                                                             ሺͶ.ͳͶሻ 

 ʖ = ͳͷͳ ʹͳʹ ͸ʹͲ − ͳͶ͸ ͵͸Ͳ ͳͲͲͳͷͳ ʹͳʹ ͸ʹͲ ∙ ͳͲͲ% = ͵,ʹ %. 
 
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɦɟɧɶɲɟ ɱɟɦ ɧɚ 5% ɢ  

ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ.  

ɉɨ ɧɚɞёɠɧɨɫɬɢ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɣ. 
ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ  – «Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ 
ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ». 

4.4 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

4.4.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.4. 
Ɋɚɫɫɦɨɬɪɢɦ ɞɜɟ ɬɨɱɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ʙଵ ɢ ɧɚ 
ɫɛɨɪɧɨɣ ɲɢɧɟ ʙଶ. 
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Ɋɢɫɭɧɨɤ 4.4 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 
′′∗ܧ  = ͳ,ͳ͵ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɵɯ ɗȾɋ ɩɪɢ ɧɨɦɢɧɚɥɶɧɵɯ 

ɭɫɥɨɜɢɹɯ, ɞɥɹ ȽȽ ɫ ɞɟɦɩɮɟɪɧɵɦɢ ɨɛɦɨɬɤɚɦɢ; ܧ∗˔′′ = ͳ,Ͳ – ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 
 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
˔ܧ  = ′′˔∗ܧ ∙ ܷːˑˏ,˔ = ͳ,Ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ.                                                           ሺͶ.ͳͷሻ 

 
 ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ˆܧ  = ′′∗ܧ ∙ ܷːˑˏ,ˆ = ͳ,ͳ͵ ∙ ͳ͵,ͺ = ͳͷ,ͷͻ ˍʑ.                                                    ሺͶ.ͳ͸ሻ 

 
Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
 



 

 

ˆݔ = ′′ௗݔ ∙ ܷːˑˏ,ˆଶܵ
ːˑˏ = Ͳ,ʹͳ ∙ ͳ͵,ͺଶͳͳ͹,͸ͷ = Ͳ,͵͵ͻ ʝˏ;                                              ሺͶ.ͳ͹ሻ 

 
ɝɞɟ ݔௗ′′- ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɨ.ɟ 
(ɬɚɛɥɢɰɚ 4.1); 
        ܷ ːˑˏ,ˆ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ (ɬɚɛɥɢɰɚ 4.1); 
        ܵ ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɆȼȺ (ɬɚɛɥɢɰɚ 4.1). 

 
ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ: 
 ˘˕ = ͳͲͲˍݑ ∙ ܷːˑˏ,˕ܵːˑˏ = ͳͳͳͲͲ ∙ ʹͶʹଶͳʹͷ = ͷͳ,ͷ ʝˏ,                                                    ሺͶ.ͳͺሻ 

 
ɝɞɟ  ݑˍ – ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, %; ܷːˑˏ,˕ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ; ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ. 
 
 Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
ˎݔ  = ˇ˖,଴ݔ ∙ ݈݊ = Ͳ,Ͷ͵ͷ ∙ ʹ͵,͸͸ = ͳ,͹ͳ ʝˏ,                                                         ሺͶ.ͳͻሻ  
       
ɝɞɟ ݔ଴,˖ˇ – ɢɧɞɭɤɬɢɜɧɨɟ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɚ Ⱥɋ240/32, Ɉɦ/ɤɦ; ݈ – ɞɥɢɧɚ ȼɅ 220 ɤȼ, ɤɦ; ݊ – ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ. 

 
 ɋɢɫɬɟɦɚ: ˘˔ = ܷːˑˏ,˔ଶܵ

ˍˊ = ʹ͵ͲଶͳͷͲ = ͵ͷʹ,͹ ʝˏ,                                                                       ሺͶ.ʹͲሻ 

 
ɝɞɟ ܵˍˊ – ɦɨɳɧɨɫɬɶ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫɢɫɬɟɦɵ, ɆȼȺ; ܷːˑˏ,˔ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦɵ, ɤȼ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ݇˕˓ = ܷːːܷ˅ː = ͳ͵,ͺʹ͵Ͳ = Ͳ,Ͳ͸.                                                                                   ሺͶ.ʹͳሻ 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 

Ƚɟɧɟɪɚɬɨɪ: 
 



ݎ̂ = ͳ,ʹʹ ∙ ˆ,˃ʡˆݔ ∙ 𝜔 = ͳ,ʹʹ ∙ Ͳ,͵͵ͻͲ,ͲͶͷ ∙ ͵ͳͶ = Ͳ,Ͳʹͻ ʝˏ,                                                      ሺͶ.ʹʹሻ 

 
ɝɞɟ 𝜔 – ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ; ʡˆ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɫ. 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ: 
ݎ̞  = ∆ʟˍʹ ∙ ܷːˑˏ,˕ଶܵ

ːˑˏଶ = Ͳ,͵ͺʹ ∙ ʹ͵Ͳଶͳʹͷଶ = Ͳ,͸Ͷ͵ ʝˏ,                                                 ሺͶ.ʹ͵ሻ 

 
ɝɞɟ ∆ʟˍ – ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɤȼɬ; 
      ܷːˑˏ,˕ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ; ܵːˑˏଶ  – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ. 

 
Ʌɢɧɢɹ:  
ݎˎ  = ˇ˖,଴ݎ ∙ ݈݊ = Ͳ,ͳͳͺ ∙ ʹ͵,͸͸ = Ͳ,Ͷ͸Ͷ ʝˏ,                                                         ሺͶ.ʹͶሻ 
 

ɝɞɟ ݔ଴,˖ˇ – ɚɤɬɢɜɧɨɟ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɚ Ⱥɋ240/32, Ɉɦ/ɤɦ; 
       ݈  – ɞɥɢɧɚ ȼɅ 220 ɤȼ, ɤɦ; 
       ݊  – ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ. 

 
ɋɢɫɬɟɦɚ: 
௖ݎ  = ௖௔ܶ,௖ݔ ∙ 𝜔 = ͵ͷʹ,͸͹Ͳ,Ͳ͸ ∙ ͵ͳͶ = ͳͺ,͹ʹ ʝˏ,                                                            ሺͶ.ʹͷሻ 

 
ɝɞɟ  ௔ܶ,௖ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɫɟɬɢ, ɫ. 
 

4.4.2 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 
ɤɨɦɩɥɟɤɫɟ «RastrWin3» 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɡɚɧɨɫɹɬɫɹ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ «RastrWin3», ɧɚ 
ɪɢɫɭɧɤɚɯ 4.5 – 4.7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɡɨɛɪɚɠɟɧɢɹ ɢɡ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫ 
ɜɧɟɫɟɧɧɵɦɢ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ. ɉɪɢɧɰɢɩ ɧɭɦɟɪɚɰɢɢ ɭɡɥɨɜ ɩɨɤɚɡɚɧ ɧɚ 
ɪɢɫɭɧɤɟ 4.4.  

 



 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
 

Ɋɢɫɭɧɨɤ 4.7 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
 
Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɛɨɪɧɨɣ ɲɢɧɟ 

220 ɤȼ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 4.8. 
 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 220 ɤȼ 



ɇɚ ɪɢɫɭɧɤɟ 4.9 ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ. 

 

 
Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 

 
Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ 220 ɤȼ ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɟ 4.10. 
 

 
Ɋɢɫɭɧɨɤ 4.10 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 220 ɤȼ 

 
Ɂɧɚɱɟɧɢɟ ɩɨɥɧɨɝɨ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɛɨɪɧɨɣ ɲɢɧɟ 220 ɤȼ ɫɨɫɬɚɜɥɹɟɬ: 

ܫ˒  ˑሺଵሻ = ͵ ∙ ଵ́ܫ̱ = ͵ ∙ ͵,ʹͻ = ͻ,ͺ͹ ˍʏ.                                                                   ሺͶ.ʹ͸ሻ ˒ܫ ˑሺଵሻሺʙଵሻ > ܫ˒ ˑሺଷሻሺʙଵሻ , ɧɟɪɚɜɟɧɫɬɜɨ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɟɥɢɱɢɧɚ 
ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɜ ɬɨɱɤɟ Ʉ1 ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬɧɨɣ ɞɥɹ ɩɪɨɜɟɪɤɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɨɬɤɥɸɱɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. 

 
Ɍɨɤ ɭɞɚɪɧɵɣ ɧɚ ɲɢɧɟ: 
 𝑖˖ˇ = √ʹ ∙ ௡଴ሺଵሻܫ ∙ ݇௬ = √ʹ ∙ ͻ,ͺ͹ ∙ ͳ,ͺͶ = ʹͷ,͸ͺ ˍʏ. (4.27) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɞɚɪɧɵɣ ɛɭɞɟɬ ɪɚɜɟɧ: 
 ݇௬ = ͳ + ݁−଴,଴ଵ்௔ = ͳ + ݁−଴,଴ଵ଴,଴ହ଼ = ͳ,ͺͶ.  (4.28) 

 
ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ:  
 

௔ܶ = Σ𝜔ݔ ∙ Σݎ = Ͳ,ͳʹͳ͵ͳͶ ∙ Ͳ,ͲͲ͸͸ = Ͳ,Ͳͷͺ ˔. (4.29) 

 
 
 
 



 

 

Ɍɨɤ ɭɞɚɪɧɵɣ ɧɚ ɝɟɧɟɪɚɬɨɪɟ: 
 𝑖˖ˇ = √ʹ ∙ ௡଴ሺଷሻܫ ∙ ݇௬ = √ʹ ∙ ͹ͺ,͵ ∙ ͳ,ͻͶ = ʹͳͶ,ͺ ˍʏ; (4.30) 
 ݇௬ = ͳ + ݁−଴,଴ଵ்௔ = ͳ + ݁−଴,଴ଵ଴,ଵହ଺ = ͳ,ͻͶ; (4.31) 

 

௔ܶ = Σ𝜔ݔ ∙ Σݎ = Ͳ,Ͷͺ͹͵ͳͶ ∙ Ͳ,ͲͳͲͳ = Ͳ,ͳͷ͸ ˔. (4.32) 

 
 ɋɜɟɞɟɦ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɚɛɥɢɰɭ 4.7. 

Ɍɚɛɥɢɰɚ 4.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
Ɍɢɩ ɄɁ ɇɨɦɟɪ ɭɡɥɚ ɄɁ kɭ Iɩ0, ɤȺ iɭ, ɤȺ 

3ɮ 6 1,94 78,3 214,8 
3ɮ 2 1,84 6,57 25,7 
1ɮ 2 – 9,87 – 

ȼ ɬɨɱɤɟ Ʉ1 ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɨɤɚɡɚɥɚɫɶ ɛɨɥɶɲɟ ɬɪɟɯɮɚɡɧɨɝɨ 
ɬɨɤɚ ɄɁ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɧɚɱɟɧɢɟ ˒ܫ ଴ሺଵሻ = ͻ,ͺ͹ ˍʏ ɹɜɥɹɟɬɫɹ ɪɚɫɱёɬɧɨɣ ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɨɬɤɥɸɱɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ.  

4.5 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 

ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – ɜɚɠɧɵɣ 
ɷɬɚɩ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɨɬ ɤɨɬɨɪɨɝɨ ɜ ɧɟɦɚɥɨɣ ɫɬɟɩɟɧɢ 
ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɟё ɪɚɛɨɬɵ. 

Ⱥɩɩɚɪɚɬɵ ɢ ɩɪɨɜɨɞɧɢɤɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ 
ɬɪɟɛɨɜɚɧɢɣ: 

1. ɉɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ 
ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 

2. ȼɵɞɟɪɠɢɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ; 

3. Ⱦɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ. 

4.5.1 Ɋɚɫɱёɬ ɬɨɤɨɜ ɩɨ ɭɫɥɨɜɢɹɦ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ 

Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɛɨɪɚ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɪɚɛɨɱɟɦɭ ɪɟɠɢɦɭ. Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥɟɧɧɵɣ. 

ɇɚɢɛɨɥɶɲɢɣ ɪɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ:  

 



ʒ ˓˃˄.௠௔௫ܫ = ͳ,Ͳͷ ∙ ܵʒ ːˑˏ√͵ ∙ ܷʒ ːˑˏ = ͳ,Ͳͷ ∙ ͳͳ͹,͸ͷ√͵ ∙ ͳ͵,ͺ = ͷ,ʹ ˍʏ;                       ሺͶ.͵ʹሻ 

 
ɇɚɢɛɨɥɶɲɢɣ ɪɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/220-ɍ1: 
ʡ ˓˃˄.௠௔௫ܫ  = ͳ,Ͳͷ ∙ ܵʡ ːˑˏ√͵ ∙ ܷʡ ːˑˏ ∙ ݇˕ = ͳ,Ͳͷ ∙ ʹͷͲ√͵ ∙ ͳ͵,ͺ ∙ ͳ͹,ͷ = Ͳ,ʹͻ  ˍʏ; ሺͶ.͵͵ሻ 

 
Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ: 
ʑʚ ˓˃˄.௠௔௫ܫ  = ݊ˆ ∙ ܵʒ ːˑˏ√͵ ∙ ݊˅ˎ ∙ ܷːˑˏ = ͸ ∙ ͳͳ͹,͸ͷ√͵ ∙ ͸ ∙ ʹ͵Ͳ = Ͳ,͵ ˍʏ;                                ሺͶ.͵Ͷሻ 

 
Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ ɭɬɹɠɟɥɟɧɧɵɣ ɪɟɠɢɦ: 
ʑʚ ˖˕ˢˉ.௠௔௫ܫ  = ݊ˆ ∙ ܵʒ ːˑˏ√͵ ∙ ሺ݊˅ˎ − ͳሻ ∙ ܷːˑˏ = ͸ ∙ ͳͳ͹,͸ͷ√͵ ∙ ሺ͸ − ͳሻ ∙ ʹ͵Ͳ = Ͳ,͵ͷ ˍʏ;    ሺͶ.͵ͷሻ 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 13,8  ɤȼ: 
ʡʠʜ ˓˃˄.௠௔௫ܫ  = ͳ,Ͳͷ ∙ ܵʡʠʜ ːˑˏ√͵ ∙ ܷʡʠʜ ːˑˏ = ͳ,Ͳͷ ∙ ͳ,͸√͵ ∙ ͳ͵,ͺ = Ͳ,Ͳ͹ ˍʏ;            ሺͶ.͵͸ሻ 
4.6 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ 

ȼɵɤɥɸɱɚɬɟɥɢ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ 
ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ 
ɫɬɨɣɤɨɫɬɶ.  

ȼɵɛɪɚɧ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 
«ɗɧɟɪɝɨɦɚɲ-ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ». ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.8. 

Ɍɚɛɥɢɰɚ 4.8 – ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-220 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ܷːˑˏ ൒ ˔ܷˈ˕ˋ ːˑˏ ˔ܷˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ːܫ ˑˏ ൒ ܫ˓ ˃˄ ௠௔௫ ˓ܫ ˃˄ ௠௔௫ = ͵ͷͲ Ⱥ ːܫ ˑˏ = ͵ͳͷͲ ʏ ˑܫ ˕ˍˎ.ːˑˏ ൒ ܫ˒ .଴ ˒ܫ .଴ =  ͻ,ͺ͹ ˍʏ  ˑܫ ˕ˍˎ.ːˑˏ = ͷͲ ˍʏ 𝑖˒˓.˔ˍ˅ ൒ 𝑖௬ 𝑖௬ = ʹͷ,͹ ˍʏ 𝑖˒˓.˔ˍ˅ = ͳʹͷ ˍʏ ܤˍ.˓˃˔˚ ൑ ˚˔˃˓.ˍܤ ˏːˑ.ˍܤ  =  ͵,ͺͻ ˍʏଶ ∙ ˏːˑ.ˍܤ ˔ = ͹ͷͲͲ ɤȺ2∙ ˔ 

˚˔˃˓.ˍܤ  = ܫ˒ ˑሺଷሻమ(ݐ˅ˍˎ + (˃ˊ˓ݐ = ͸,ͷͺଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = ͵,ͺͻ ˍʏଶ ∙ ܿ;       ሺͶ.͵͹ሻ 
 



 

 

ɝɞɟ  ˒ܫ ˑሺଷሻ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ; ݐ˅ˍˎ – ɫɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ; ݐ˓ˊ˃ – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɊɁȺ, ɪɚɜɧɨɟ 0,01 ɫ. 
 
ɍɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ˏːˑ.ˍܤ  >  ;˚˔˃˓.ˍܤ

 ͹ͷͲͲ ˍʏଶ ∙ ܿ > ͵,ͺͻ ˍʏଶ ∙ ܿ. 
  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɩɪɨɲɟɥ ɩɪɨɜɟɪɤɭ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ 
ɫɬɨɣɤɨɫɬɶ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɜɢɞɢɦɨɝɨ ɪɚɡɪɵɜɚ ɜ ɰɟɩɹɯ Ɋɍ ɛɵɥ ɜɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ ɊȽ-220/1000 (ɬɚɛɥɢɰɚ 4.9)  

Ɍɚɛɥɢɰɚ 4.9– ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȽ-220/1000 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ܷːˑˏ ൒ ˔ܷˈ˕ˋ ːˑˏ ˔ܷˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ːܫ ˑˏ ൒ ܫ˓ ˃˄ ௠௔௫ ˓ܫ ˃˄ ௠௔௫ = ͵ͷͲ Ⱥ ːܫ ˑˏ = ͳͲͲͲ ʏ 𝑖˒˓.˔ˍ˅ ൒ 𝑖௬ 𝑖௬ = ʹͷ,͹ ˍʏ  𝑖˒˓.˔ˍ˅ = ͺͲ ˍʏ ܤˍ.˓˃˔˚ ൑ ˚˔˃˓.ˍܤ ˏːˑ.ˍܤ = ͵,ͺͻ ˍʏଶ ∙ ˏːˑ.ˍܤ ˔ = ʹͻͺͲ ɤȺ2∙ ˔ 

ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌȼȽ-220. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌȼȽ-220-III -
2000/5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.10. 

Ɍɚɛɥɢɰɚ 4.10- ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ˔ܷˈ˕ˋ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ˓ܫ ˃˄ ୫a୶ < ːܫ ˑˏ ˓ܫ ˃˄ ୫a୶ = ͵ͷͲ ʏ ːܫ ˑˏ = ͸ͲͲ ʏ 𝑖୷ < 𝑖ˇˋː 𝑖୷ = ʹͷ,͹ ˍʏ 𝑖ˇˋː = ͷͲ ˍʏ ʑˍ.˓˃˔˚ < ʑˍ.ːˑˏ ȼк.ɪаɫч = ͵,ͺͻ ȼк.ɧɨɦ = ͹ͷͲͲ кАଶ ∙ ɫ 

ȼɵɛɪɚɧ ɨɩɬɢɱɟɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ Ⱦɇȿɗ-220. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɉɊɈɎɈɌȿɄ». ɉɚɪɚɦɟɬɪɵ ɨɩɬɢɱɟɫɤɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ Ⱦɇȿɗ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

Ɍɚɛɥɢɰɚ 4.11- ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɩɬɢɱɟɫɤɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ ൑ ܷːˑˏ ˔ܷˈ˕ˋ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ 

ȼ ɬɚɛɥɢɰɟ 4.12 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɜɵɛɪɚɧɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɞɥɹ 
ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ. 

Ɍɚɛɥɢɰɚ 4.12– ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 



ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ 
ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

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

ȼ ɈɊɍ 220ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ1-
220/163/10/2III(IV)ɍɏɅ1ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 

4.6.1  ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

ȼɵɛɢɪɚɟɦ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɢɫɨɟɞɢɧёɧɧɵɯ ɤ Ɋɍ ȼɇ ɝɟɧɟɪɚɬɨɪɧɵɣ 
ɤɨɦɩɥɟɤɫ ɄȺȽ-20, ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ 
ɷɥɟɝɚɡɨɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɬɢɩɚ ȼȽȽ-20, ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɡɚɡɟɦɥɢɬɟɥɟɣ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɡɚɳɢɬɵ ɤɨɦɩɥɟɤɫɚ ɨɬ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ Ɉɉɇ. ɉɚɪɚɦɟɬɪɵ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.13. 

Ɍɚɛɥɢɰɚ 4.13 – ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ܷːˑˏ ൒ ˔ܷˈ˕ˋ ːˑˏ ˔ܷˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ːܫ ˑˏ ൒ ܫ˓ ˃˄ ௠௔௫ ˓ܫ ˃˄ ௠௔௫ = ͷʹͲͲ Ⱥ ːܫ ˑˏ = ͳͲͲͲͲ ʏ ˑܫ ˕ˍˎ.ːˑˏ ൒ ܫ˒ .଴ ˒ܫ .଴ = ͹ͺ,͵ ˍʏ ˑܫ ˕ˍˎ.ːˑˏ = ͻͲ ˍʏ 𝑖˒˓.˔ˍ˅ ൒ 𝑖௬ 𝑖௬ = ʹͳ͵,ͻ ˍʏ 𝑖˒˓.˔ˍ˅ = ʹ͵Ͳ ˍʏ ܤˍ.˓˃˔˚ ൑ ∙ɤȺ2 3,8 =˚˔˃˓.ˍܤ ˏːˑ.ˍܤ ˏːˑ.ˍܤ ˔ = ʹͷͲͲ ɤȺ2∙ ˔ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ߚː% = ͷͲ,͵ % ߚː% = ͻͲ % 

%ːߚ  = 𝑖𝑎𝜏√ଶ∙ூ˒ ˑ ∙ ͳͲͲ% = ହହ,଻ଵ√ଶ∙଻଼,ଷ ∙ ͳͲͲ% = ͷͲ,͵%;                                      (4.38) 

 𝑖௔𝜏 = √ʹ ∙ ܫ˒ ˑሺଷሻ ∙ ݁−𝜏𝑇𝑎 = √ʹ ∙ ͹ͺ,͵ ∙ ݁−బ,బరబ.బఱఴ = ͷͷ,͹ͳ ˍʏ.                               (4.39) 
 
ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɟ ɤɨɦɩɚɤɬɧɨɫɬɢ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ. ȼɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 
ɢ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

Ⱦɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɟɪɟɯɨɞɚ ɜ ɪɟɠɢɦ ɫɢɧɯɪɨɧɧɨɝɨ 
ɤɨɦɩɟɧɫɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦ ɫɢɧɯɪɨɧɢɡɚɬɨɪ. ɉɨ ɤɚɬɚɥɨɝɭ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɢ 
ɈɈɈ «Ⱥɋɍ-ȼɗɂ» ɜɵɛɪɚɧ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ 
Ⱥɋ-Ɇ3. 

Ɍɚɤɠɟ ɩɪɢɧɢɦɚɟɬɫɹ ɤ ɭɫɬɚɧɨɜɤɟ ɚɧɚɥɢɡɚɬɨɪ ȺɉɄɗ-1 ɩɪɨɢɡɜɨɞɫɬɜɚ ɮɢɪɦɵ 
«ɘɉɁ ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 13109-97), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ 



 

 

ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ - ɩɪɟɞɨɬɜɪɚɳɚɬɶ 
ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 
ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ. Ⱦɚɧɧɵɟ ɩɨ ɩɪɢɛɨɪɚɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.14. 

 
Ɍɚɛɥɢɰɚ 4.14 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 

  ∑ = 26 ȼ·Ⱥ 

4.7 ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɩɨɥɧɟɧɚ ɧɚ ɨɫɧɨɜɟ ɋɌɈ «ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ». Ɉɛɪɚɬɧɚɹ ɞɜɭɯ ɫɬɭɩɟɧɱɚɬɚɹ ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɜɵɩɨɥɧɟɧɚ ɫ ɞɜɭɯ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ.  

Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɋɇ Ƚɗɋ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɋɟɤɰɢɢ 6 ɤȼ ɩɢɬɚɸɬɫɹ ɨɬ ɬɪɟɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ɍɋɇ1-Ɍɋɇ3 ɬɢɩɚ ɌɋɁ-10000/13,8/6.  

ɋɟɤɰɢɢ 0,4 ɤȼ ɩɢɬɚɸɬɫɹ ɨɬ ɜɨɫɟɦɧɚɞɰɚɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ Ɍɋɇ4 – Ɍɋɇ21 ɬɢɩɚ ɌɋɅȽ-1000/6/0,4. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɡɚɢɦɧɨɟ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ, ɚɝɪɟɝɚɬɧɵɟ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɞɥɹ ɤɚɠɞɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɡɚɩɢɬɵɜɚɸɬɫɹ ɨɬ ɚɝɪɟɝɚɬɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɟɧɨ ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ 
ɨɬ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɊɌɋɇ ɬɢɩɚ ɌȾɇ 10000/35/6, ɢɦɟɟɬɫɹ ɞɢɡɟɥɶ-
ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɨɫɨɛɨ 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

4.7.1 ȼɵɛɨɪ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ȼ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɪɟɡɟɪɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ  ɞɥɹ ɇɢɠɧɟɤɚɦɫɤɨɣ 
Ƚɗɋ ɩɪɢɧɹɬɵ ɞɜɟ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɵ ɭɫɬɚɧɨɜɤɢ ɗȾȻ-1000. ɇɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ 1 ɆȼȺ. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 0,4 ɤȼ. ȾȽɍ ɩɪɨɢɡɜɟɞɟɧɚ 
ɤɨɦɩɚɧɢɟɣ «ɗɧɟɪɝɨ-Ɇɨɬɨɪɵ», ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ, Ɋɨɫɫɢɹ.  

4.7.2 ȼɵɛɨɪ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɋɇ ɩɪɢɧɹɬ ɌȾɇ-10000/35/6 ɫ 
ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ. Ɉɧ ɛɭɞɟɬ ɩɢɬɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ ɨɬ ɩɨɞɫɬɚɧɰɢɢ Ɍɚɣɦɚ-2 (35 ɤȼ). ɉɪɨɢɡɜɟɞɟɧ ɞɚɧɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɤɨɦɩɚɧɢɟɣ «ɗɧɟɪɝɨ-Ɂɚɜɨɞ» ɜ ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ, Ɋɨɫɫɢɹ. 



5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ 

5.1 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ, ɤɨɬɨɪɵɟ 
ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ.  

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ʜሺଵሻܫ  = ܵːˑˏ ˆ√͵ ∙ ܷːˑˏ = ͳͳ͹,͸ͷ ∙ ͳͲଷ√͵ ∙ ͳ͵,ͺ = Ͷͻʹʹ ʏ,                                                    ሺͷ.ͳሻ 

 
ɝɞɟ ܵːˑˏ ˆ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

ʜሺଶሻܫ  = ːܫ ˑˏሺଵሻ ∙ ːː ˕˕ܭ˘˔ܭ = Ͷͻʹʹ ∙ ͳͷͲͲͲ/ͷ = Ͷ,ͻʹ ʏ,                                                         ሺͷ.ʹሻ 
 

ɝɞɟ ܭ˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ ɞɥɹ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ 
«ɡɜɟɡɞɚ»; ܭ˕˕ ːː  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 
 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ: 

ܫ˅  ːሺଵሻ = ܵːˑˏ ˕√͵ ∙ ܷːˑˏ = ͳʹͷ ∙ ͳͲଷ√͵ ∙ ʹͶʹ = ʹͻͺ ʏ,                                                           ሺͷ.͵ሻ 

ɝɞɟ ܵːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܷːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɣ ɤ 

ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
ܫ˅  ːሺଶሻ = ܫ˅ ːሺଵሻܭ˕˕ ˅ː = ʹͻͺ͵ͲͲ/ͷ = Ͷ,ͻ͹ ʏ,                                                                     ሺͷ.Ͷሻ 

 
ɝɞɟ  ܭ˕˕ ˅ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 
 
 

 



 

 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ːܫ ː ʡʔ = ːܫ ˑˏ ˓ˑ˕ሺଵሻͳ,ʹʹͷͷ = ͳ͹ͻͷͳ,ʹʹͷͷ = ͳͶ͸ͷ ʏ,                                                                 ሺͷ.ͷሻ 
 

ɝɞɟ ːܫ ˑˏ ˓ˑ˕ሺଵሻ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 
 ܵʡʑ = √͵ ∙ ːܫ ː ʡʑ ∙ ܷːː ʡʑ = √͵ ∙ ͳͶ͸ͷ ∙ Ͳ,͵͹ͷ = ͻͷͳ,ͷ ˍʑʏ,                       ሺͷ.͸ሻ 

 
ɝɞɟ ܷːː ʡʑ – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ, ɪɚɜɧɨɟ 0,375 ɤȼ. 
 

ɉɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɌɋɁ–1000/13,8/0,4. 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɜɨɡɛɭɠɞɟɧɢɹ: 
ܫ˅  ː Tʑሺଵሻ = ܵːˑˏ√͵ ∙ ܷːˑˏ = ͳͲͲͲ√͵ ∙ ͳ͵,ͺ = Ͷͳ,ͺͶ ʏ.                                                    ሺͷ.͹ሻ 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɨɬɟɤɚɸɳɢɣ ɧɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɬɨɤɚ: ˅ܫ ː T୉ሺଶሻ = ܫ˅ ː Tʑሺଵሻܭ˕˕ ʡʑ = Ͷͳ,ͺͶͷͲ/ͷ = Ͷ,ͳͻ ʏ,                                                               ሺͷ.ͺሻ 

 
ɝɞɟ ܭ˕˕ ʡʑ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɪɨɬɨɪɚ, ɩɪɨɬɟɤɚɸɳɢɣ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 

ܫ˅  ː ˓ˑ˕ሺଶሻ = ʜ ˓ˑ˕ሺଵሻܫ ∙ ܷːː ʡʑ ∙ ͳ,ʹʹͷͷ˘˔ܭ ∙ ˅ܷː ʡʑ = ͳ͹ͻͷ ∙ Ͳ,͵͹ͷ ∙ ͳͳ,ʹʹͷͷ ∙ ͳ͵,ͺ = ͵ͻ,ͺ ʏ,                             ሺͷ.ͻሻ 
 

ɝɞɟ ܫʜ ˓ˑ˕ሺଵሻ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ; ܷːː ʡʑ – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ (ɧɢɡɤɨɣ ɫɬɨɪɨɧɵ); ˅ܷː ʡʑ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɵ. 
 

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɪɨɬɨɪɚ, ɩɪɨɬɟɤɚɸɳɢɣ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

ܫ˅  ː ˓ˑ˕ሺଶሻ = ʜ ˓ˑ˕ሺଵሻܫ ∙ ܷːː ʡʑ ∙ ͳ,ʹʹͷͷ˘˔ܭ ∙ ˅ܷː ʡʑ ∙ ʡʑ ˕˕ܭ = ͳ͹ͻͷ ∙ Ͳ,͵͹ͷ ∙ ͳͳ,ʹʹͷͷ ∙ ͳ͵,ͺ ∙ ͷͲ/ͷ = ͵,ͻͺ ʏ,          ሺͷ.ͳͲሻ 



ɝɞɟ ܭ˕˕ ʡʑ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɫɨ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ. 

5.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1, ɚ ɩɚɪɚɦɟɬɪɵ 
ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 5.2. 

Ɍɚɛɥɢɰɚ 5.1- ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ-1500/170-96 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 117,65 

ɚɤɬɢɜɧɚɹ, Ɇȼɬ 100 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 13,8 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɱɚɫɬɨɬɚ, Ƚɰ 50 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 62,5 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɜɟɬɜɟɣ) 

3 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 4922 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1795 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 0,65 

ɩɟɪɟɯɨɞɧɨɟ  X'd 0,29 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,21 

 ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 

0,28 

 

Ɍɚɛɥɢɰɚ 5.2- ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Ɍɢɩ ɌȾɐ-125000/220 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɆȼȺ 125 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 242 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 11 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/Δ 

5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ [8, ɝɥɚɜɚ 3] ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ 
ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – ɋȼ-1500/170-96 – 117,65 ɆȼȺ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ 

ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 



 

 

 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɯɜɚɬɵɜɚɸɳɟɟ 

ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ. 

 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ; 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 

 ɉɹɬɢɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɑɟɬɵɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ; 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ ɛɥɢɡɤɢɯ 

ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ;  
 ɍɊɈȼ 220 ɤȼ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 

220 ɤȼ. 
 
 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 



5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 

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 = Ͷͻʹʹ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂˕˕ = ͷͲͲͲ/ͷ Ⱥ. 
ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

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

ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ Ͷͻʹʹ = ʹͶ͸,ͳ  ʏ,                                 (5.11) 
 

ɝɞɟ  ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 
 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʜܭ ∙ ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,         (5.12)ܫ
 

ɝɞɟ  ܭʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.଴ = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ Ͷͻʹʹ = ͹͵ͺ,͵ ʏ. 
 
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 ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʏʞܭ ∙ ʝʓʜܭ ∙ 𝑖݂ ∙  ʛʏʙʠ,                                                                 (5.13)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: 



 

 

ʛʏʙʠܫ = ாʒ′′𝑋೏′′ ∙ ʜܫ = ଵ,ଵଷ଴,ଶଵ ∙ Ͷͻʹʹ = ʹ͸Ͷͺͷ,ͳ ʏ.                                               (5.14) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹ͸Ͷͺͷ,ͳ = ʹ͸Ͷͺ,ͷͳ ʏ . 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > ூʜʐሺʙʖሻ∙ʙʜூʡ ,                                                                                              (5.15)   

 
ɝɞɟ    ʙʜ = ʹ − Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 

ʡܫ  − ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
 ʙʡ > ଶ଺ସ଼,ହଵ∙ଶ଻଼ଶ଴଴ = Ͳ,Ͳ͹. 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ʙʡ = Ͳ,͵. 
 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூʠʟ.బ∙ூʜʙʡ = ଴,ଵହ∙ூʜ଴,ଷ = Ͳ,ͷ ∙  ʜ                                                                   (5.16)ܫ

 
Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூʠʟ.బʙʡ = ଴,ଵହ∙ூʜ଴,ଷ = Ͳ,ͷ ∙  ʜ.                                                                        (5.17)ܫ

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ܤ = ͳ,ͷ ∙  ʜ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟܫ

ɜɵɩɨɥɧɹɟɬɫɹ). 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ˑܫ ˕˔ = ሺʹ ÷ ͳʹሻ ∙ ːܫ ˑˏ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ˑܫ ˕˔  =  ͹ ∙ ːܫ ˑˏ = ͵Ͷ,Ͷ͸ ˍʏ. 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
 
 



 
 

Ɋɢɫɭɧɨɤ 5.1 – ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 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 
(𝐔ۼ (𝐔۽)) 

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 (ܷ଴) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܷ଴ ɢ ɡɚɳɢɳɚɟɬ 85% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ; ܷ଴ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ͵ܷ଴ Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2 
 
 

α 



 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. 

 
 ܷ଴ˠˎ.˔˕. = ܭ ∙ ܷ଴ ஼𝑇∙ሺఓబሻ஼𝑇∙ሺఓబሻ+஼Σ                                                                           (5.18) 

 
ɝɞɟ ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ 
ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɨɛɦɨɬɤɟ – ܭ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5; 
்ܥ  ∙ ሺߤ଴ሻ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,012 ɦɤɎ/ɮɚɡɭ; 
 .ʒ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1,02 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); 
 .ʡ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,00733ɦɤɎ/ɮɚɡɭ; 
 Ш – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣܥ 
0,008 ɦɤɎ/ɮɚɡɭ; 
 ʑʒ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 13,8  ɤȼ ɫɨ ɫɬɨɪɨɧɵܥ 
ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,35 ɦɤɎ/ɮɚɡɭ. 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ: 

 ܷ଴ = ଵଷ ∙ ௎ʜʝʛ ʑʜ√ଷ = ଵଷ ∙ ଶସଶ√ଷ = Ͷ͸,ͷ͹ ˍʑ,                                                         (5.19) 

  
ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ:  
Σܥ  = ்ܥ + ʒܥ + ʠШ + ʑʒܥ =  = Ͳ,ͲͲ͹͵ + ͳ,Ͳʹ + Ͳ,ͲͲͺ + Ͳ,͵ͷ = ͳ,͵ͻ ˏˍʣ/˗˃ˊ˖                                         (5.20) 



 ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ:  
௖ܫ   = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳ͵,ͺ ∙ ͵ͳͶ ∙ ͳ,͵ͻ = ͳͲ,Ͷʹ ʏ                     (5.21) 
 
 ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220:  
 

 ܷ଴ˠˎ.˔˕. = Ͳ,ͷ ∙ Ͷ͸ͷ͹Ͳ ∙ ଴,଴ଵଶ଴,଴ଵଶ+ଵ,ଷଽ = ͳͻͻ,͵ ʑ. 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ௄ʜ௄ʑ ∙ ଷ௡ʡʜ ∙ ܷ଴ˠˎ.˔˕,                                                                                 (5.22) 

 
ɝɞɟ  ܭʜ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ܭʑ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

 ܷʠʟ ൒ ଵ,ହ଴,ଽହ ∙ ଵଽଽ,ଷభయ,ఴ√య∙బ,భయ ;  
 ܷʠʟ ൒ ͳ,͵ʹ ʑ.  
 ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 

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

ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% 
ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

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

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ Кɬ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,2. Ɍɨɝɞɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Кɬ 
ɛɭɞɟɬ ɪɚɜɧɨ: 

 ܺ = ଵ௄ʡ+ଶ = ଵଵ,ଶ+ଶ = Ͳ,͵ͳʹͷ ɨ.ɟ.                                                                  (5.23) 

 



 

 

ɂɡ ɜɵɪɚɠɟɧɢɹ 5.23 ɜɢɞɧɨ, ɱɬɨ ɨɪɝɚɧ ܷ଴ଷ ɩɪɢ Кɬ ɪɚɜɧɨɦ 1,2 ɪɚɛɨɬɚɟɬ 
ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,25 % ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

5.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (𝐔૚ >), (𝐔૛ >ሻ 

ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ ܷଶ > ɜɵɛɢɪɚɟɬɫɹ: 
 ܷʠʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ.                                                             (5.24) 

 
ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

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

 ܷʠʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ.                                                             (5.25) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
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 ሺࡵ૛ሻ 

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 ܫଶ∗: 
∗ଶܫ  =  ʜ,                                                                                                   (5.26)ܫ/ଶܫ

 
ɝɞɟ     ܫଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; 
ʜܫ  − ɧɨɦɚɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

ʓʝʞݐ  =  ଶ∗ሻଶ,                                                                                           (5.27)ܫሺ/ܣ
 



ɝɞɟ    ܣ = ʹͲ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫଶ˔ˋˆː∗ = Ͳ,Ͳͺ. 
∗ଶ˔ˋˆːܫ  = Ͳ,Ͳͺ ∙  .ʜܫ
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ܫଶ˒˖˔ˍ∗ , ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

∗ˍ˔˖˒ଶܫ  = √஺௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ,                                                                        (5.28) 

 
ɝɞɟ ʏ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ; ݐ – ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ. 
 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
∗ˍ˔˖˒ଶܫ  = ூ∗మ௄ʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ.                                                                           (5.29) 

∗ˍ˔˖˒ଶܫ  = Ͳ,ͳͷ ⋅ ʜܫ = Ͳ,ͳͷ ∙ Ͷ,ͻʹ = Ͳ,͹Ͷ ʏ.                                                  (5.30) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫଶ˒˖˔ˍ∗ = Ͳ,ͳͷ. 
ʓʝʞݐ  = ଶ଴଴,ଵହమ ≈ ͺͺͲ ɫ.                                                                                  (5.31)          

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
ʠʟݐ  = ଶ଴ሺூమ∗ሻమ.                                                                                                    (5.32) 

  ʏʗʝ = ʹͲ = ሺܫଶ∗ሻଶ ∙  ʠʟ.                                                                               (5.33)ݐ
 



 

 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.3. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

Ɍɚɛɥɢɰɚ 5.3 - 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 20 55 80 125 220 500 
 

 
Ɋɢɫɭɧɨɤ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: ݐʛʗʜ = ʹͲ ɫ, ݐʛʏʙʠ = ͷͲͲ ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ 
ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ «ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (ˑܫ ˘ˎ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 
ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ = 100ɫ). 

Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ܫଶʝʡʠ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ∗ ɜɵɲɟ 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; 
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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: 
ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

′′ௗݔ = ′′ௗݔ ∙ ˅ܷଶːܷːଶː = Ͳ,ʹͳ ∙ ʹͶʹଶͳ͵,ͺଶ = ͸Ͷ,ͷͺ                                                             ሺͷ.͵͸ሻ 
ʙʏଵሺଶሻʑʜܫ  = ∑ܧ ଵݔ   ∑   + ଶݔ ∑   ;                                                                                          ሺͷ.͵͹ሻ 

ˎݔ  = ˇ˖଴ݔ ∙ ݈ ∙ ܵ˄ܷ˄ଶଶ = Ͳ,Ͷ͵ͷ ∙ ʹ͵,͸ ∙ ͳͳ͹,͸ͷʹͶʹଶ = Ͳ,Ͳʹͳ ˑ. ˈ. ;                           ሺͷ.͵ͺሻ 
ʙʏଵሺଶሻʑʜܫ  = ͳʹ ∙ ͸Ͷ,ͷͺ + ʹ ∙ Ͳ,ͳ + ʹ ∙ Ͳ,Ͳʹͳ = Ͳ,ͲͲͺ ˑ. ˈ. 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

(ɩɟɪɟɯɨɞ ɢɡ ɡɜɟɡɞɵ ɜ ɬɪɟɭɝɨɥɶɧɢɤ): 
ʙʏଵ ሺଶሻʜʜܫ  = ʹ ∙ ʙʏଵሺଶሻʑʜܫ ∙ ݇ʡ = ʹ ∙ Ͳ,ͲͲͺ ∙ ʹͶʹͳ͵,ͺ = Ͳ,ʹͺ ˑ. ˈ.                                 ሺͷ.͵ͻሻ 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
.ଶʠ.ʖܫ  ൑ ˚ܭʙʏଵ ሺଶሻʜʜܫ = Ͳ,ʹͺͳ,ʹ = Ͳ,ʹ͵ ˑ. ˈ. .                                                                   ሺͷ.ͶͲሻ 
 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ 
ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɦɟɠɞɭɲɢɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ 



 

 

5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺࡵ૚ሻ 

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: 
ʠʗʒʜܫ  = ʙʜ∙ூʜʙʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ⋅ ʜܫ = ͷ,ʹ͸ ʏ,                                               (5.41) 

 
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  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ⋅ ʜܫ = ͷ,Ͷͳ ʏ.                                                           (5.42) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4. 
ɋɚɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

Ɍɚɛɥɢɰɚ 5.4 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
Ʉɪɚɬɧɨɫɬɶ 

ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ 
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Ɋɢɫɭɧɨɤ 5.4 - ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,ͷ͵ͳ ⋅ ʜʝʛܫ = ͹,ͷ͵ ʏ.                                                   (5.43) 

 
4) Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡʜ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼଴଴/ଵ଴଴ = ͸͸ ȼ.                                                     (5.44) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɦɟɠɞɭɲɢɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

5.4.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺࢆ૚ <ሻ, ሺࢆ૛ <ሻ 

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. 
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1) 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. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ ɇɢɠɧɟɤɚɦɫɤɨɣ 
Ƚɗɋ – Ȼɟɝɢɲɟɜɨ: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͷͳ,ͷͶ + Ͳ,͸ͅ ∙ ͳͲ,͸Ͷ = Ͷʹ,͸ͷ ʝˏ,          ሺͷ.Ͷͷሻ 
 

ɝɞɟ ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ; ܼଵʚ′ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ; ܭʡ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ. 
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ: 
 ܼʡ = ܷˍˊ%ͳͲͲ ∙ ܷʑʜଶܵːˑˏ = ͳͳͳͲͲ ∙ ʹͶʹଶͳʹͷ = ͷͳ,ͷͶ ʝˏ.                                                 ሺͷ.Ͷ͸ሻ 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: 
 ܼଵʚ′ = ˎଶݔ√ + ଶݎˎ = √ͳͲ,ʹ͹ଶ + ʹ,͹ͺଶ = ͳͲ,͸Ͷ ʝˏ.                                      ሺͷ.Ͷ͹ሻ 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ ଵଵଵ଴଴ ∙ ଵଵ଻,଺ହଵଶହ + ଴,଺଼ ∙ ଵଵ଻,଺ହଶସଶమ ∙ ͳͲ,͸Ͷ = Ͳ,Ͳͻ ˑ. ˈ.    
 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ଵ = Ͳ,Ͳͻ ∙ Ͷ,ͻ͸ = Ͳ,ͳͶ͸ ʝˏ,                                                   ሺͷ.Ͷͺሻ 

 
ɝɞɟ ܼ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ: 
 ܼ˄ଵ = ܷ˄ଵଶܵːˑˏ ˆ = ͳ͵,ͺଶͳͳ͹,͸ͷ = ͳ,͸ʹ ʝˏ.                                                                   ሺͷ.Ͷͻሻ 
 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 



ܼ஼ଷ ூ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳͶ͸ ∙ ͷͲͲͲͷͳ͵,ͺͲ,ͳ = ͳ,Ͳ͸ ʝˏ.                                                   ሺͷ.ͷͲሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,Ͳ͸ ʝˏ. 
1) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ ʝˏ/˔. 

2) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳ͵,ͺ ∙ ͳͲଷ√͵ ∙ ͶͻʹͲ = ͳ,͸ʹ ʝˏ,                                                  ሺͷ.ͷͳሻ 

 
ɝɞɟ ܫʜʏʒʟ  – ɧɨɦɢɧɚɥɶɬɵɣ ɬɨɤ ɫɬɚɬɨɪɚ. 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜʝʛሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ʣܫ  = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ ∙ ͳ,͹ͷ − Ͳ,ͻͷͲ,͸ͷ = ͵,ͻʹ,                                         ሺͷ.ͷʹሻ 
 

ɝɞɟ 
ூʑ.ʜʝʛூʑ.ʤ.ʤ.  – ɨɬɧɨɲɟɧɢɟ ɬɨɤɨɜ ɝɟɧɟɪɚɬɨɪɚ ɜ ɧɨɦɢɧɚɥɶɧɨɦ ɢ ɯɨɥɨɫɬɨɦ ɪɟɠɢɦɚɯ; ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 

ɨɫɢ. 
 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜܫ
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ ˑ. ˈ. ;                                                   ሺͷ.ͷ͵ሻ 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͷͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵͸.                                                 ሺͷ.ͷͶሻ 
 



 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͺ,ͻͲ°. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ʖ ூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ. ;                                                               ሺͷ.ͷͷሻ 

 ܼ஼ʖ ூூ = ܼʠʖ ூூ ˑ.ˈ. ∙ ܼ˄ଵ = Ͳ,͵ͷ ∙ ͳ,͸ʹ = Ͳ,ͷ͹ ʝˏ.                                           ሺͷ.ͷ͸ሻ 
 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: 
 ܼ஼ ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,ͷ͹ ∙ ͷͲͲͲ/ͷͳ͵,ͺ/Ͳ,ͳ = Ͷ,ͳ͵ ʝˏ.                                           ሺͷ.ͷ͹ሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,ͳ͵ ʝˏ. 
 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%.  
ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ͳ͵ ʝˏ, ܼ஼ʛଶ = Ͳ,ͷͲ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɦɟɠɞɭɲɢɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 



5.5 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ: 

.௉ ʠʗʒʜܫ  = ʙʜ ∙ ʑܭ˕ʜ ˓ˑܫ = ͳ,Ͳͷ ∙ ʜ ˓ˑ˕Ͳ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ ˓ˑ˕,                                       ሺͷ.ͷͺሻܫ
 
ɝɞɟ ܫʜ ˓ˑ˕ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 
 

2)  ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ͳ,ʹ ∙ ʜ ˓ˑ˕Ͳ,ͻͺܫ = ͳ,ͳ ∙  ʜ ˓ˑ˕.                                                                    ሺͷ.ͷͻሻܫ
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6: 

Ɍɚɛɥɢɰɚ 5.5 – 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 

 



 

 

 
Ɋɢɫɭɧɨɤ 5.6 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ.  
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
.௉ ʞʢʠʙܫ  = ʹ,ʹ ∙ ʜ ˓ˑ˕Ͳ,ͻͺܫ = ʹ,ʹͷ ∙  ʜ ˓ˑ˕.                                                                 ሺͷ.ͷͳሻܫ
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

5.6 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ 
ɬɟɪɦɢɧɚɥɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ-
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 

ɒɤɚɮ ɒɗ1111 ɫ ɬɟɪɦɢɧɚɥɚɦɢ ɡɚɳɢɬ ɗɄɊȺ 200 ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɞɜɭɯ 
ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɭɟɦɵɯ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɡɚɳɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɨɞɧɨɦ 
ɲɤɚɮɭ ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɨɦɩɥɟɤɬɚ ɡɚɳɢɬ ɞɨɥɠɧɵ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, 
ɨɬɞɟɥɶɧɵɟ ɰɟɩɢ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɨɩɟɪɚɬɢɜɧɨɦɭ ɬɨɤɭ ɢ ɨɬɞɟɥɶɧɵɟ ɰɟɩɢ 
ɜɨɡɞɟɣɫɬɜɢɹ ɜɨ ɜɧɟɲɧɢɟ ɫɯɟɦɵ. 

Ʉɨɦɩɥɟɤɬ ɫɨɞɟɪɠɢɬ ɡɚɳɢɬɵ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɫɛɨɪɧɵɟ ɲɢɧɵ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ, ɞɟɣɫɬɜɭɸɳɢɦɢ ɪɭɤɨɜɨɞɹɳɢɦɢ ɭɤɚɡɚɧɢɹɦɢ. 
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5.7 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ  

ɋɨɫɬɚɜɥɹɟɬɫɹ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ ȼ.1 ɩɪɢɥɨɠɟɧɢɹ ȼ. 

ɍɫɬɚɜɤɢ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ ȼ.2 ɩɪɢɥɨɠɟɧɢɹ ȼ. 
 

 

 

 

 

 

 

 

  



 

 

6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ  

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱɟɬɨɜ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɩɨ ɋɉ. 

ȼɵɫɨɬɚ ȽɌɋ 28,6 ɦ, ɨɫɧɨɜɚɧɢɟ ɫɭɝɥɢɧɨɤ – I ɤɥɚɫɫ. 
Ɇɨɳɧɨɫɬɶ Ƚɗɋ Nɭɫɬ = 590000 ɤȼɬ – II  ɤɥɚɫɫ. 
ɑɢɫɥɨ ɧɚɫɟɥɟɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ (529797 ɱɟɥɨɜɟɤ – ɝɨɪɨɞ ɇɚɛɟɪɟɠɧɵɟ 

ɑɟɥɧɵ.) – I ɤɥɚɫɫ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ȽɌɋ ɢɦɟɟɬ I ɤɥɚɫɫ. 

6.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇Ƚɉ ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ, 
ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ʒʞ = ∇ʜʞʢ + ℎ௦,                                                                                       (6.1) 
 
ɝɞɟ sh  − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ,                                                                             (6.2) 
 
ɝɞɟ %1runh − ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;  

seth  − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
a − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 

ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫ − 0,8 ɦ, II − 0,6 ɦ, III − IV − 0,4 ɦ. 
 

ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ௪ܭ ∙ ௩మ௅𝑔ሺௗ+଴,ହ∙∆ℎೞ೐೟ሻ ∙  (6.3)                                                                 , ߙݏ݋ܿ

 
ɝɞɟ wk  − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ; 

v − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ;  
L  − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  
  − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ  
( 0 );  
d  − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 



 ݀ = ∇ʜʞʢ − ∇ʓʜʏʹ = ͸ͺ,ͲͲ − ͵ͻ,ͶͲʹ = ͳͶ,͵ ˏ. (6.4) 

 
ȼɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɧɚɝɨɧɚ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
 ∆ℎ௦௘௧ = ʹ,͵ ∙ ͳͲ−଺ ∙ ଶଶమ∙଼ଵ଴଴ଽ,଼ଵ∙ሺଵସ,ଷ+଴,ହ∙ଵሻ ∙ °Ͳݏ݋ܿ = Ͳ,Ͳ͸ʹͳ ɦ.  

 
ȼɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
 ∆ℎ௦௘௧ = ʹ,͵ ∙ ͳͲ−଺ ∙ ଶଶమ∙଼ଵ଴଴ଽ,଼ଵ∙ሺଵସ,ଷ+଴,ହ∙଴,଴଺ଶଵሻ ∙ °Ͳݏ݋ܿ = Ͳ,Ͳ͸ʹ ɦ.  

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɞɥɹ 

ɷɬɨɝɨ: 
1. ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
 

ଶݒܮ݃  = ͻ,ͺͳ ∙ ͺͳͲͲʹʹଶ = ͳ͸Ͷ,ʹ; (6.5) 
 
 

ݒݐ݃  = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹʹ = ͻ͸͵ͳ,͸͵.     (6.6) 

 
ɝɞɟ t  − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ( ɫчt 216006  ). 
 

2. ɂɡ ɝɪɚɮɢɤɚ ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ  ɩɨ ɡɧɚɱɟɧɢɹɦ 𝑔௅௩మ ɢ 𝑔௧௩  

ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ 𝑔ℎ̅௩మ  ɢ 𝑔்̅௩ . ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.1. 

Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
݃ℎ̅ݒଶ  

ݒ̅ܶ݃ ଶݒܮ݃  ݒݐ݃ 1,76 0,022   0,077 3,86 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 𝑔ℎ̅௩మ = Ͳ,Ͳʹʹ ɢ 𝑔்̅௩ = ͳ,͹͸, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T  (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h  

(ɦ). 
 ℎ̅ = ͳ,Ͳͺ ˏ, ܶ̅ = ͵,ͻͷ c. 

 
 

 



 

 

3. ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

ߣ̅  = ݃ ∙ ܶଶ̅̅̅̅ʹߨ = ͻ,ͺͳ ∙ ͵,ͻͷଶʹ ∙ ͵,ͳͶ = ʹͶ,͵͸ ˏ. (6.7) 

 
4. ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 

  ݀ ൒ Ͳ,ͷ̅ߣ; 
 

 

ͳͶ,͵ ˏ ൒ ͳʹ,ʹ ˏ.  
 

ȼɵɜɨɞ: ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ 
 
5. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 

 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = ͳ,Ͳͺ ∙ ʹ,ͳ = ʹ,ʹ͹ ˏ.  (6.8) 
 

ɝɞɟ ܭ𝑖  − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 𝑔௅௩మ . 

 
6. ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
  ℎ௥௨௡ ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = Ͳ,ͻͷ ∙ Ͳ,ͺͷ ∙ ͳ,Ͷ ∙ ʹ ∙ ʹ,ʹ͹ = ͷ,ͳ ˏ,       (6.9) 

 
ɝɞɟ ݇௥ = Ͳ,ͻͷ ɢ ݇௣ = Ͳ,ͺͷ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɨɬɤɨɫɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɇɢɉ [2, ɬɚɛɥɢɰɚ 6 ] ɤɪɟɩɥɟɧɢɟ ɨɬɤɨɫɚ ɝɪɚɜɢɣɧɨ-
ɝɚɥɟɱɧɢɤɨɜɨɟ;   ݉ = ͳ,ͷ – ɡɚɥɨɠɟɧɢɟ ɨɬɤɨɫɚ, ɬɨɝɞɚ ݇௦௣ = ͳ,Ͷ − ɤɨɷɮɮɢɰɢɟɧɬ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [2, ɬɚɛɥɢɰɚ 7]; ݇௥௨௡ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ఒ̅ℎభ% = ଶସ,ଷ଺ଶ,ଶ଻ = ͳͲ,ͷʹ. 

 
7. Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (1): 
 ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦ = ͸ͺ,Ͳ + ͷ,ͳ + Ͳ,Ͳ͸ʹ + Ͳ,ͺ = ͹͵,ͻ ˏ. (6.10) 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɸɬɫɹ: 
ɨɬɦɟɬɤɢ ɇɉɍ ɢ Ⱦɧɚ, ɪɚɫɱɟɬɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ, ɤɪɢɜɵɟ ɫɜɹɡɢ 
ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɫɯɨɞɨɜ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ. 



6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɪQ , 

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – ȽЭɋQ : 

 ܳ˓.ˑ˔ː = ܳ௠௔௫.ˑ˔ː − ܳʒЭʠ − ܳˇ˓.˔ˑˑ˓ = ܳ௠௔௫଴,ଵ% − ܳଵ˃ˆ˓ሺ݊ − ͳሻ −−ܳˇ˓.˔ˑˑ˓ = ʹʹͲʹͲ − ͷͷͳ,ͳ ∙ ሺ͸ − ͳሻ − ͳͶͳ͹,ͺ = ͳ͹ͺͶ͸,͹ ˏయ̝,   (6.11) 

ɝɞɟ ܳˇ˓.˔ˑˑ˓ = ܳ˃˅.˅ˑˇ = ௏˒ ˑˎ௧˔˓ = ଵସ,଻∙ଵ଴వସ∙ଷ଴∙ଶସ∙଺଴∙଺଴ = ͳͶͳ͹,ͺ ˏଷ/˔ – ɪɚɫɯɨɞ ɱɟɪɟɡ 
ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ; 

 ܳ௠௔௫.ˑ˔ː − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɞɥɹ ȽɌɋ I ɤɥɚɫɫɚ; ܳଵ˃ˆ˓ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ, ܳଵ˃ˆ˓ = ͷͷͳ,ͳ ˏଷ/˔; 

n – ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ; ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɩɨɥɧɨɟ ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ. 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: ݍ˅ = ͳ,ʹͷ ∙ [ℎݒ] ∙ ℎʜʐ = ͳ,ʹͷ ∙ Ͷ ∙ ͹,ͷ = ͵͹,ͷ ˏଶ ˔⁄ . (6.12) 

ɝɞɟ ℎʜʐ = ʢʜʐߘ − ˃ːˇߘ = Ͷ͸,ͻ − ͵ͻ,Ͷ = ͹,ͷ ˏ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Q = f(H) ɩɪɢ ܳ୫a୶ ˑ˔ː; [ݒℎ] = Ͷ ˏ ˔⁄ −ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ (ɫɭɝɥɢɧɨɤ ɜ ɨɫɧɨɜɚɧɢɢ). 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: ܤ = ܳ˓.ˑ˔ːݍ˅ = ͳ͹ͺͶ͸,͹͵͹,ͷ = Ͷ͹ͷ,ͻ ˏ. (6.13) 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  ܤ = ͶͺͲ ˏ 

ɉɪɢɧɢɦɚɟɦ ݊ = ʹͲ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ ܾ = ʹͶ ɦɟɬɪɨɜ.  

ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ɡɚɬɜɨɪɨɜ ɧɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɟ ɛɨɥɶɲɟ ɲɟɫɬɢ ɫɥɟɞɭɟɬ 
ɭɱɢɬɵɜɚɬɶ ɜɟɪɨɹɬɧɭɸ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ ɡɚɬɜɨɪɚ, ɩɨ ɷɬɨɣ 
ɩɪɢɱɢɧɟ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɟɳɟ ɨɞɢɧ ɩɪɨɥɟɬ. 

Ɍɚɤ ɤɚɤ ݊ > ͸, ɬɨ ɩɪɢɧɢɦɚɟɦ ɧɚ ɨɞɢɧ ɩɪɨɥɟɬ ɛɨɥɶɲɟ, ɬ.ɟ. ݊ = ʹͳ 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ ܾ = ʹͶ ɦɟɬɪɨɜ ܤ = ͷͲͶ ˏ. 

 



 

 

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: ߜ˄ ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ˄ߜ (6.14)  ,ܾ ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ʹͶ ˏ, 
˄ߜ  ൒ ሺʹ,ͺͺ ÷ ͵,ͺͶሻ ˏ. 
 
ȼɵɛɢɪɚɟɦ ɪɚɡɪɟɡɧɨɣ ɛɵɤ ɫ ߜ˄ = ͵ ˏ.  
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɚ: 
ˑˎː˒ܤ  = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ˄ߜ = ʹͶ ∙ ʹͳ + ሺʹͳ − ͳሻ ∙ ͵ = ͷ͸Ͷ ˏ. (6.15) 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

ɂɡ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ 
ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 02H . 

଴ଵܪ = ( ொ˓˃˔˚௠∙஻∙√ଶ∙𝑔)మయ
, (6.16) 

 

ɝɞɟ m = 0,49– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɬɢɩɚ А. 

଴ଵܪ  = ( ͳ͹ͺͶ͸,͹Ͳ,Ͷͻ ∙ ͶͺͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͸,͸ͷˏ 

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

଴ଶܪ = ( ொ˓˃˔˚௠∙𝜀∙𝑛∙஻∙√ଶ∙𝑔)మయ
, (6.17) 

 

ɝɞɟ n - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɟɦ ɱɬɨ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ n = 1,0. ߝ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ߝ = ͳ − Ͳ,ʹ ∙ 𝜉𝑦+ሺ௡−ଵሻ∙𝜉బ௡ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଶଵ−ଵሻ∙଴,ସହଶଵ ∙ ଺,଺ହଶସ = Ͳ,ͻ͹ , (6.18) 

଴ଶܪ  = ሺ ͳ͹ͺͶ͸,͹Ͳ,Ͷͻ ∙ Ͳ,ͻ͹ ∙ ͳ ∙ ͶͺͲ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ = ͸,͹ͺ ˏ ,   



ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: ܪ = ଴ଶܪ − ߙ ∙ ଴ܸଶʹ ∙ ݃  , (6.19) 

ɝɞɟ ଴ܸ - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ, ߙ = ͳ,ͳ- ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, 

଴ܸ = ܳ˓ሺߘʜʞʢ − ʓʜʏሻߘ ∙ ሺܤ + ሺ݊ − ͳሻ ∙ ሻ˄ߜ == ͳ͹ͺͶ͸,͹ሺ͸ͺ,Ͳ − ͵ͻ,Ͷሻ ∙ ሺͷͲͶ + ሺʹͳ − ͳሻ ∙ ͵ሻ = ͳ,ͳ ˏ/˔ .  (6.20) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: ܪ = ͸,͹ͺ − ͳ,ͳ ∙ ͳ,ͳଶʹ ∙ ͻ,ͺͳ = ͸,͹ͳ ˏ . 
Ɉɤɪɭɝɥɹɟɦ ɞɨ ɰɟɥɨɝɨ ɡɧɚɱɟɧɢɹ ܪ˔˕ = ͹ ˏ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: ∇ʒʑ = ∇ʜʞʢ − ʜ˔˕ = ͸ͺ − ͹ = ͸ͳ ˏ (6.21) 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: ߘʒʐ = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͸ͳ + ͳ,͸ ∙ ͹ = ͹ʹ,ʹ ˏ. (6.22) 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɩɨɥɭɱɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ ∇ʒʒʞ = ͹͵,ͻ ˏ ɢ ∇ʒʐ = ͹ʹ,ʹˏ. ߘʒʞ = ͹͵,ͻ ɦ. 

6.2.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ 
ɬɢɩɚ Ⱥ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ. Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2, ɧɚ ɪɢɫɭɧɤɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧ ɨɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ.  

Ɍɚɛɥɢɰɚ 6.2 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͹ ˏ. 

№ 
ɫɬɪɨɤ 

x y 
№ 

ɫɬɪɨɤ 
X y 

1 0,0 0,882 8 4,9 0,700 
2 0,7 0,252 9 5,6 1,022 
3 1,4 0,049 10 6,3 1,386 



 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.2  
№ 

ɫɬɪɨɤ 
x y 

№ 
ɫɬɪɨɤ 

X y 

4 2,1 0,000 11 7,0 1,792 
5 2,8 0,042 12 7,7 2,247 
6 3,5 0,189 13 8,4 2,758 
7 4,2 0,420 14 9,1 3,325 

 
 

 
Ɋɢɫɭɧɨɤ 6.1 - Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

6.2.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

Ɋɢɫɭɧɨɤ 6.2 - Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

Ɂɚ ɩɥɨɬɢɧɨɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ (ɪɢɫɭɧɨɤ 6.2). 
Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɚ ɥɢɛɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɝɥɭɛɢɧɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɥɢɛɨ 
ɝɚɲɟɧɢɟ ɱɚɫɬɢ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ, 
ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɢɥɢ ɢɯ ɤɨɦɛɢɧɚɰɢɢ. 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 

ℎˍ˓ = √ ߙ ∙ ܳ௣ଶሺܤ + ሺ݊ − ͳሻ ∙ ʐሻଶߜ ∙ ݃య =
= √ ͳ,ͳ ∙ ͳ͹ͺͶ͸,͹ଶሺሺͶͺͲ + ʹͶሻ + ሺʹͳ − ͳሻ ∙ ͵ሻଶ ∙ ͻ,ͺͳ =య Ͷ,ͺʹ ˏ. (6.23) 

 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
ݍ  = ܳ˓.௠௔௫ܤ˒ˑˎː = ͳ͹ͺͶ͸,͹ͷ͸Ͷ = ͵ͳ,͸ ˏଷ/˔ (6.24) 

ℎ௖′ = 𝜑√ʹ݃ሺʜʞʢݍ − ʓʜʝ − ℎ௖′ ሻ= ͵ͳ,͸Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͸ͺ,Ͳ − ͵ͻ,Ͷ − Ͳሻ = ͳ,Ͷͺ ˏ, 
(6.25) 

ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ;  
q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

ℎ௖′ = 𝜑√ʹ݃ሺʜʞʢݍ − ʓʜʝ − ℎ௖′ ሻ = ͵ͳ,͸Ͳ,ͻ√ʹ ∙ ͻ,ͺͳሺ͸ͺ,Ͳ − ͵ͻ,Ͷ − ͳ,ͶͲሻ= ͳ,ͷʹ ˏ; (6.26) 

ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ͳ,ͷʹʹ ቌ√ͳ + ͺ ∙ (Ͷ,ͺʹͳ,ͷʹ)ଷ − ͳቍ
=  ͳͳ,Ͷ ˏ. (6.27) 

Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳͳ,Ͷ ˏ > ℎʜʐ = ͹,ͷͲ ˏ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
 
ȼɵɩɨɥɧɹɟɦ ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 

6.2.5 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 



 

 

˕˔ܪ = ቆ ቇଶ݃ʹ√݉ݍ ଷ⁄ − ଶʹ݃ሺ𝜎ℎ௖′′ሻଶݍܽ
= ( ͵ͳ,͸Ͳ,͵ͷ√ʹ ∙ ͻ,ͺͳ)ଶଷ − ͳ,ͳ ∙ ͵ͳ,͸ଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ͵ ∙ ͳͳ,Ͷሻଶ=  ͹,ͳ͵ˏ, 

(6.28) 

 
ɝɞɟ 𝜎 = ͳ,ͳ͵ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; ݉ = 0,35 ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 

 
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,ͳ͵ ∙ ͳͳ,Ͷ − ͹,ͳ͵ = ͷ,͹ͷ ˏ. (6.29) 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɟ: 

௖ݒ = ܳ௣ሺܤ + ሺ݊ − ͳሻ ∙ ʐሻߜ ∙ ℎ′௖ = ͳ͹ͺͶ͸,͹ሺͷͲͶ + ሺʹͳ − ͳሻ ∙ ͵ሻ ∙ ͳ,ͷʹ = ͳͺ,͹ ˏ/˔. (6.30) 

Ɍɨɥɳɢɧɚ ɩɟɪɜɨɝɨ ɜɨɞɨɛɨɹ ɩɨɫɥɟ ɩɥɨɬɢɧɵ: ߜʑ = Ͳ,ͳͷ ∙ ௖ݒ ∙ √ℎ′௖ = Ͳ,ͳͷ ∙ ͳͺ,͹ ∙ √ͳ,ͷʹ = ͵,ͷ ˏ. (6.31) 

6.2.6 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 

ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͵ͳ,͸Ͳ,ͻͷ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͷ,͹ͷ + ͹,ͳ͵ − Ͳሻ = = ʹ,ʹͳˏ; (6.32) 

ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͵ͳ,͸Ͳ,ͻ͹√ʹ ∙ ͻ,ͺͳሺͷ,͹ͷ + ͹,ͳ͵ − ʹ,ʹͳሻ = = ʹ,Ͷ͵ˏ; (6.33) 

ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ʹ,Ͷ͵ʹ ቌ√ͳ + ͺ ∙ (Ͷ,ͺʹʹ,Ͷ͵)ଷ − ͳቍ ==  ͺ,Ͷ ˏ. (6.34) 

Ɍɚɤ ɤɚɤ ℎ′′௖ = ͺ,Ͷ ˏ > ℎʜʐ = ͹,ͷ ˏ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 



6.2.7 Ɋɚɫɱɟɬ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 

˕˔ܪ = ቆ ቇଶ݃ʹ√݉ݍ ଷ⁄ − ଶʹ݃ሺ𝜎ℎ௖′′ሻଶݍܽ =
= ( ͵ͳ,͸Ͳ,͵ͷ√ʹ ∙ ͻ,ͺͳ)ଶଷ − ͳ,ͳ ∙ ͵ͳ,͸ଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ͵ ∙ ͺ,Ͷሻଶ == ͸,ͺͷ ˏ. 

(6.35) 

ɝɞɟ 𝜎 = ͳ,ͳ͵ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; 
 ݉ = 0,35 ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
 
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,ͳ͵ ∙ ͺ,Ͷ − ͸,ͺͷ = ʹ,͹ʹ ˏ. (6.36) 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɟ: 

௖ݒ = ܳ௣ሺܤ + ሺ݊ − ͳሻ ∙ ʐሻߜ ∙ ℎ′௖ = ͳ͹ͺͶ͸,͹ሺͷͲͶ + ሺʹͳ − ͳሻ ∙ ͵ሻ ∙ ʹ,Ͷ͵ == ͳͳ,͹ ˏ/˔. (6.37) 

Ɍɨɥɳɢɧɚ ɜɬɨɪɨɝɨ ɜɨɞɨɛɨɹ ɩɨɫɥɟ ɩɥɨɬɢɧɵ: ߜʑ = Ͳ,ͳͷ ∙ ௖ݒ ∙ √ℎ′௖ = Ͳ,ͳͷ ∙ ͳͳ,͹ ∙ √ʹ,Ͷ͵ = ʹ,͹ ˏ. (6.38) 

6.2.8 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 

ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͵ͳ,͸Ͳ,ͻͷ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺʹ,͹ʹ + ͸,ͺͷ − Ͳሻ = = ʹ,ͷ͸ˏ; (6.39) 

 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͵ͳ,͸Ͳ,ͻ͹√ʹ ∙ ͻ,ͺͳሺʹ,͹ʹ + ͸,ͺͷ − ʹ,ͷ͸ሻ = = ʹ,ͻͻ ˏ; (6.40) 



 

 

ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ʹ,ͻͻʹ ቌ√ͳ + ͺ ∙ (Ͷ,ͺʹʹ,ͻͻ)ଷ − ͳቍ=  ͹,͵ ˏ. (6.41) 

Ɍɚɤ ɤɚɤ ℎ′′௖ = ͹,͵ ˏ < ℎʜʐ = ͹,ͷ ˏ, ɩɪɵɠɨɤ ɡɚɬɨɩɥɟɧɧɵɣ. 

6.2.9 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ  
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

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

 ܳ˓.˒ˑ˅ = ܳ௠௔௫.˒ˑ˅ − ܳʒЭʠ − ܳˇ˓.˔ˑˑ˓ = ܳ௠௔௫଴,଴ଵ% − ܳଵ˃ˆ˓ ∙ሺ݊ − ͳሻ − ܳˇ˓.˔ˑˑ˓ = ʹͶ͸ͺʹ − ሺ͸ − ͳሻ ∙ ͷͷͳ,ͷ − ͳͶͳ͹,ͺ =ʹͲͷͲͺ,͹ ˏଷ/˔  
(6.42) 

ɝɞɟ ܳˇ˓.˔ˑˑ˓ = ܳ˃˅.˅ˑˇ = ௏˒ ˑˎ௧˔˓ = ଵସ,଻∙ଵ଴వସ∙ଷ଴∙ଶସ∙଺଴∙଺଴ = ͳͶͳ͹,ͺ ˏଷ/˔ – ɪɚɫɯɨɞ ɱɟɪɟɡ 
ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ; 

 ܳ௠௔௫.˒ˑ˅ − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɞɥɹ ȽɌɋ I ɤɥɚɫɫɚ; ܳଵ˃ˆ˓ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ, ܳଵ˃ˆ˓ = ͷͷͳ,ͳ ˏଷ/˔; 

n – ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ; ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɩɨɥɧɨɟ ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ. 
˅଴ଵ.˒ˑܪ  = ቆ ܳ˓.˒ˑ˅݉ ∙ ܤ ∙ √ʹ݃ቇଶ/ଷ = ( ʹͲͷͲͺ,͹Ͳ,Ͷͻ ∙ ͶͺͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͹,ʹͻ ˏ, (6.43) 

ɝɞɟ m = 0,49– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɬɢɩɚ А; 
B – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɨɪɧɬɚ. 
 

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

˅଴ଶ.˒ˑܪ = ቆ ܳ˓.˒ˑ˅݉ ∙ ߝ ∙ ௡ ∙ ܤ ∙ √ʹ ∙ ݃ቇଶଷ = ( ʹͲͷͲͺ,͹Ͳ,Ͷͻ ∙ Ͳ,ͻ͹ ∙ ͳ ∙ ͶͺͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ
= ͹,ͶͶ ˏ, (6.44) 



ɝɞɟ n - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɟɦ ɱɬɨ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ n = 1,0; ߝ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ߝ = Ͳ,ͻ͹. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 

˅ˑ˒ܪ = ˅଴ଶ.˒ˑܪ − ߙ ∙ ଴ܸଶʹ ∙ ݃ , (6.45) 

ɝɞɟ ଴ܸ - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ; ߙ = ͳ,ͳ- ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 

଴ܸ = ܳ˓ሺߘʣʞʢ − ʓʜʏሻߘ ∙ ሺܤ + ሺ݊ − ͳሻ ∙ =ሻ˄ߜ ʹͲͷͲͺ,͹ሺ͸ͻ,Ͳ − ͵ͻ,Ͷሻ ∙ ሺͷͲͶ + ሺʹͳ − ͳሻ ∙ ͵ሻ = ͳ,ʹ ˏ̝.  (6.46) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: ܪ˒ˑ˅ = ͹,ͶͶ − ͳ,ͳ ∙ ͳ,ʹଶʹ ∙ ͻ,ͺͳ = ͹,͵͸ ˏ . 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: ߘʣʞʢ˓ = ʒʑߘ + ˅ˑ˒ܪ = ͸ͳ + ͹,͵͸ = ͸ͺ,͵͸ ˏ. (6.47) 

Ɍɚɤ ɤɚɤ ɢɫɯɨɞɧɚɹ ∇ʣʞʢ = ͸ͻ ˏ ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ ∇ʣʞʢ˓ = ͸ͺ,͵͸ ˏ, ɬɨ 
ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɜɵɛɪɚɧɧɨɦ ȼ, ɩɪɨɩɭɫɬɢɬɶ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ 
ɜɨɡɦɨɠɧɨ. 

ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ∇ʣʞʢ = ͸ͻ ˏ. 
6.2.10  Ɋɚɫɱɟɬ ɚɜɚɪɢɣɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ  

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ. 

ܳ˓ = ܳ˃˅.˅ˑˇ = ܸ˒ ˑˎݐ˔˓ = ͳͶ,͹ ∙ ͳͲଽͶ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͳͶͳ͹,ͺ ˏଷ/˔,   (6.48) 

ɝɞɟ ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɩɨɥɧɨɟ ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ. 
 

ɇɚ ɪɢɫɭɧɤɟ 6.3 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ. 



 

 

 

Ɋɢɫɭɧɨɤ 6.3 – ɋɯɟɦɚ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɡɧɚɱɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɣ ℎˑ˕˅ = Ͷˏ. 
Ɉɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ. 𝜔 = ொ˓ఓ∙√ଶ𝑔∙ு = ଵସଵ଻,଼଴,଼∙√ଶ∙ଽ,଼ଵ∙ଶ଺,଺ = ͹͹,͸ ˏଶ,    (6.49) 

ɝɞɟ ܳ˓ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ; ߤ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɜɨɞɨɫɛɪɨɫɨɜ ɫ ɩɥɚɜɧɵɦɢ ɜɯɨɞɚɦɢ ɢ 
ɧɟɛɨɥɶɲɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ 0,8; ܪ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜ ɫɥɭɱɚɟ ɧɟɡɚɬɨɩɥɟɧɧɨɝɨ 
ɨɬɜɟɪɫɬɢɹ. 

Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 

ܤ = 𝜔ℎˑ˕˅ = ͹͹,͸Ͷ = ͳͻ,Ͷ ˏ. 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ܤ = ʹͳ ˏ. 
ɉɪɢɧɢɦɚɟɦ ݊ = ͵ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ ܾ = ͹ ˏ. 
6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, ɩɪɢɦɟɪ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.4. ɗɬɨɬ 



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

 

Ɋɢɫɭɧɨɤ 6.4 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

ɂɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɲɢɪɢɧɚ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 

௡ூܤ = ℎ√ߩ˄ߩ௪ ሺͳ − ݊ሻ + ݊ሺʹ − ݊ሻ −             , ଵߙ
(6.50) 

ɝɞɟ   ߙଵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5; ߩ˄ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; ߩ௪  –  ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ. ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͸ͺ − ͵Ͷ,Ͷ = ͵͵,͸ ˏ. (6.51) ∇˒ˑˇ = ∇ˇː˃ − ሺߜ˅ + ʹሻ = ͵ͻ,Ͷ − ሺ͵,ͷ + ͳ,ͷሻ = ͵Ͷ,Ͷ ˏ. (6.52) 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: ܤ௡ூூ = 𝜑݃ݐ௡ℎߛ ∙ ቀߩ˄ߩ௪ + ݊ −           , ଵቁߙ

(6.53) 

ɝɞɟ  ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1, ߛ௡ = ͳ,ʹͷ; 
  𝜑 – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, 𝜑 = ʹ͹°. 
 

          Ɂɚɞɚɜɚɹɫɶ ɡɧɚɱɟɧɢɟɦ n, ɜɵɱɢɫɥɹɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɨ ɩɟɪɜɨɦɭ ɢ 
ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɹɦ. 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ (ɪɢɫɭɧɨɤ 6.5). 



 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.3:    

Ɍɚɛɥɢɰɚ 6.3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɨ ܤ௡ூ  ɢ ܤ௡ூூ 
n 0,1 0,2 0,3 0,4 0,5 0,6 0,7025 0,8 0,9 ܤ௡ூ  ௡ூூ 41,2 39,3 37,5 35,8 34,3 33,0 31,6 30,5 29,4ܤ 39,3 34,7 31,6 29,5 27,9 26,7 25,8 25,2 24,7 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɦ ɡɚɜɢɫɢɦɨɫɬɢ ȼ = f(n):  

 
Ɋɢɫɭɧɨɤ 6.5- Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ  ɢ ܤ௡ூூ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɤɨɦɚɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɭɦ ɭɫɥɨɜɢɹɦ, ɬɨ ɟɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɟɫɟɱɟɧɢɟɦ ɞɜɭɯ 
ɝɪɚɮɢɤɨɜ: ܤ௡ூ  ɢ ܤ௡ூூ -  B = 31,6 ɦ, ݊ = Ͳ,͹Ͳʹͷ. 

6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

        ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɫɬɨɹɧɧɵɟ (ɦɟɠ 
ɫɟɤɰɢɨɧɧɵɟ ɢ ɲɜɵ-ɧɚɞɪɟɡɵ) ɢ ɜɪɟɦɟɧɧɵɟ (ɫɬɪɨɢɬɟɥɶɧɵɟ) ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ 
ɲɜɵ. ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 
ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 

ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɧɟɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɪɚɡɪɟɡɤɭ ɲɜɚɦɢ ɜ ɨɫɧɨɜɧɨɦ 
ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɨɫɹɦ ɛɵɱɤɨɜ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɤɥɢɧɚɧɢɹ ɡɚɬɜɨɪɨɜ. 
ɇɚ ɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ ɪɚɡɪɟɡɚɸɬ ɤɚɠɞɵɣ ɛɵɤ. 

Ⱦɟɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɟ ɲɜɵ ɭɫɬɪɚɢɜɚɸɬ 
ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɲɢɪɢɧɨɣ 4 ɫɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1ɫɦ ɜ ɩɪɟɞɟɥɚɯ ɮɭɧɞɚɦɟɧɬɧɨɣ 
ɩɥɢɬɵ. ɒɢɪɢɧɚ ɲɜɨɜ-ɧɚɞɪɟɡɨɜ - 1 ɫɦ.  

ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. 
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6.3.3 Ȼɵɤɢ 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 3 ɦ.  
ɒɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ a = 0.5 ɦ. 
Ⱦɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ c = 0,5 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ 0,5 ɦ. 
Ⱦɥɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ 1 ɦ. 

6.3.4 ɇɚɡɧɚɱɟɧɢɟ ɲɢɪɢɧɵ ɝɪɟɛɧɹ  

ɒɢɪɢɧɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɟɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɇɢɠɟ ɩɨ ɬɟɱɟɧɢɸ 
ɨɬ ɫɬɜɨɪɚ ɩɥɨɬɢɧɵ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɦɨɫɬ, ɩɨɷɬɨɦɭ ɝɪɟɛɟɧɶ 
ɩɥɨɬɢɧɵ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɚɜɬɨɦɨɛɢɥɶɧɭɸ ɞɨɪɨɝɭ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ, ɧɨ 
ɞɥɹ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɬɪɚɧɫɩɨɪɬɚ ɜɵɞɟɥɢɦ ɲɢɪɢɧɭ ɞɨɪɨɝɢ, ɪɚɜɧɨɣ 5 ɦ. 
ȼɵɞɟɥɢɦ ɲɢɪɢɧɭ ɞɨɪɨɝɢ ɞɥɹ ɤɪɚɧɨɜɨɝɨ ɩɭɬɢ 7 ɦ. ȼ ɢɬɨɝɟ ɩɥɨɬɢɧɚ ɩɨ ɝɪɟɛɧɸ 
ɢɦɟɸɬ ɲɢɪɢɧɭ 12 ɦɟɬɪɨɜ. 

6.3.5 ɍɫɬɨɢ 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɭɫɬɨɢ ɛɭɞɭɬ: ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɨɦ  
ɡɞɚɧɢɟɦ Ƚɗɋ, ɫɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɦɟɠɞɭ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɢ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɫɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɦɟɠɞɭ ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɨɣ ɢ ɡɞɚɧɢɟɦ Ƚɗɋ. Ɂɚɞɚɱɚ ɩɪɢɧɹɬɨɝɨ  ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɨɹ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɚɳɢɬɟ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ (ɡɚ ɡɞɚɧɢɟɦ Ƚɗɋ) ɨɬ ɫɛɨɣɧɵɯ 
ɬɟɱɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɜɨɞɨɫɥɢɜɚ. 

6.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ  

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɫɦɨɬɪɨɜɭɸ ɝɚɥɟɪɟɸ ɪɚɡɦɟɪɨɦ ʹ × ʹ,ͷ ˏ ɧɚ 
ɨɬɦɟɬɤɟ 54,9 ɦ. 

ȼɬɨɪɭɸ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ, ɪɚɡɦɟɪɨɦ ͵ × ͵,ͷ ˏ ɧɚ ɨɬɦɟɬɤɟ 41,1 ɦ. 

6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

6.4.1 ɉɨɧɭɪ 

ɇɚ ɝɥɢɧɢɫɬɵɯ ɢ ɫɭɝɥɢɧɢɫɬɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɚɢɜɚɸɬ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɣ ɩɨɧɭɪ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɚ. L = ሺͳ ÷ ͳ,ͷሻ ∙ H = ͳ,ʹ ∙ ʹ͹,͹ = ͵͵ ˏ (6.54) 



 

 

H = ∇ʜʞʢ − ∇ʢʜʐ୫i୬ = ͸ͺ − ͶͲ,͵ = ʹ͹,͹ ˏ (6.55) 

ɝɞɟ ∇ʢʜʐ୫i୬- ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ܳ˔˃ː.˒ = ͵ʹͲ ˏଷ/˔,  ∇ʢʜʐ୫i୬ = ͶͲ,͵ ˏ.  
Ɍɨɥɳɢɧɚ ɩɨɧɭɪɚ: 

ˑː˒ߜ = ܪ∆ ∙ ːܬߛˍ˓.௠ = ͳͺ,Ͷ ∙ ͳ,ʹͷʹͷ = ͳ ˏ, (6.56) 

ɝɞɟ ∆ܪ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɨɬ ɧɚɱɚɥɚ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɧɭɪɚ; ːߛ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ܬˍ˓.௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɉ, ɞɥɹ ɛɟɬɨɧɚ  ܬˍ˓.௠ = ʹͷ. 

6.4.2  ɒɩɭɧɬ 

 ɉɪɢɦɟɧɹɟɦ ɫɬɚɥɶɧɨɣ ɩɥɨɫɤɢɣ ɲɩɭɧɬ ɬɨɥɳɢɧɨɣ 10 ɦɦ. Ɋɚɫɩɨɥɚɝɚɟɦ 
ɲɩɭɧɬ ɜ ɧɚɱɚɥɟ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɬɨ ɟɫɬɶ ɜ ɧɚɱɚɥɟ ɩɨɧɭɪɚ. ܮ˛˒˖ː˕˃ = Ͳ,͵ ∙ ܪ = Ͳ,͵ ∙ ʹ͹,͹ = ͺ,͵ ˏ (6.57) 

6.4.3 Ⱦɪɟɧɚɠ 

Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 
ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ 
ɞɪɟɧɚɠɧɨɣ ɝɚɥɟɪɟɟ ɧɚ ɨɬɦɟɬɤɟ 41,1 ɦ, ɞɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 
20 ɫɦ. 

6.5 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

6.5.1 ȼɨɞɨɛɨɣ  

ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 
ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɫ ɡɭɛɶɹɦɢ ɡɚ ɩɥɨɬɢɧɨɣ, 
ɢ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣ ɡɚ ɩɟɪɜɨɣ ɫɬɟɧɤɨɣ. 

Ɍɨɥɳɢɧɚ ɩɟɪɜɨɝɨ ɜɨɞɨɛɨɹ ɩɨ ɪɚɫɱɟɬɭ ɪɚɜɧɚ  ߜ˅ˑˇ.ଵ = ͵,ͷ ˏ; 
Ⱦɥɢɧɚ ɩɟɪɜɨɝɨ ɜɨɞɨɛɨɹ ݈˅ˑˇ = ሺͲ,ͺ ÷ ͳሻ ∙ ݈˒˓ = Ͳ,ͺ ∙ ͷͲ,͵ = ͶͲ,͵  ˏ; (6.58) 

 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳͳ,Ͷ − ͳ,ͷʹሻ = ͷͲ,͵ ˏ. 
(6.59) 

Ɍɨɥɳɢɧɚ ɜɬɨɪɨɝɨ ɜɨɞɨɛɨɹ ɩɪɢɧɢɦɚɟɦ  ߜ˅ˑˇ.ଶ = ʹ,͹ ˏ; 



 
Ⱦɥɢɧɚ ɜɬɨɪɨɝɨ ɜɨɞɨɛɨɹ: 
 ݈˅ˑˇ = ሺͲ,ͺ ÷ ͳሻ ∙ ݈˒˓ = Ͳ,ͺ ∙ ʹ͹,ͳ = ʹ͹,͵  ˏ; 

(6.60) 

 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͺ,Ͷ − ʹ,Ͷ͵ሻ = ͵Ͷ,ʹ ˏ. 
(6.61) 

 ɉɪɢɦɟɧɹɟɦ ɬɪɟɯɫɥɨɣɧɵɣ ɩɥɚɫɬɨɜɵɣ ɞɪɟɧɚɠ ɩɨɞ ɜɫɟɣ ɩɥɨɳɚɞɶɸ ɜɨɞɨɛɨɹ 
ɢ ɪɢɫɛɟɪɦɵ ɬɨɥɳɢɧɨɣ 1ɦ. 

6.5.2 ɋɬɟɧɤɚ  

ɉɟɪɜɚɹ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ  

ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ℎ˔˕ = ͷ,͹ͷ ˏ 

ɒɢɪɢɧɚ ɨɫɧɨɜɚɧɢɹ ɫɬɟɧɤɢ ܽ˔˕ = ሺͲ,͸ ÷ Ͳ,͹ሻ ∙ ℎ˔˕ = Ͳ,͹ ∙ ͷ,͹ͷ = Ͷ ˏ ݉ = Ͳ,͵ͷ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 

ȼɬɨɪɚɹ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ  

ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ℎ˔˕ = ʹ,͹ʹ ˏ 

ɒɢɪɢɧɚ ɨɫɧɨɜɚɧɢɹ ɫɬɟɧɤɢ ܽ˔˕ = ሺͲ,͸ ÷ Ͳ,͹ሻ ∙ ℎ˔˕ = Ͳ,͹ ∙ ʹ,͹ʹ = ʹ ˏ ݉ = Ͳ,͵ͷ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 

6.5.3 Ɋɢɫɛɟɪɦɚ 

Ɂɚ ɜɬɨɪɨɣ ɫɬɟɧɤɨɣ ɭɫɬɪɚɢɜɚɟɦ ɪɢɫɛɟɪɦɭ – ɭɱɚɫɬɨɤ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ 
ɭɫɩɨɤɨɟɧɢɹ  ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɵɩɨɥɧɹɟɦ ɜ ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ ɛɟɬɨɧɧɵɯ ɢɥɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. ȼɟɫ ɤɨɧɫɬɪɭɤɰɢɣ 
ɪɢɫɛɟɪɦɵ ɩɨ ɬɟɱɟɧɢɸ ɩɨɫɬɟɩɟɧɧɨ ɭɦɟɧɶɲɚɬɫɹ, ɨɛɵɱɧɨ ɷɬɨ ɞɨɫɬɢɝɚɟɬɫɹ 
ɭɦɟɧɶɲɟɧɢɟɦ ɬɨɥɳɢɧɵ ɩɥɢɬ. ɉɥɢɬɵ ɛɟɬɨɧɢɪɭɸɬ ɧɚ ɦɟɫɬɟ, ɜɵɩɨɥɧɹɸɬ ɢɯ 
ɤɜɚɞɪɚɬɚɦɢ ɪɚɡɦɟɪɨɦ 15ɦ. Ɍɚɤ ɤɚɤ ɪɢɫɛɟɪɦɚ ɭɫɬɪɨɟɧɚ ɧɚ ɧɟɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ, ɬɨ ɩɨɞ ɩɥɢɬɚɦɢ ɭɫɬɪɚɢɜɚɟɦ ɨɛɪɚɬɧɵɣ ɮɢɥɶɬɪ. 

 
Ɍɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 

ଵ.˔ˋ˓ߜ = ʹ͵ ∙ ˑˇ.ଶ˅ߜ = ʹ͵ ∙ ʹ,͹ = ͳ,ͺ ˏ (6.62) 

Ɍɨɥɳɢɧɚ ɜɬɨɪɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 

ଶ.˔ˋ˓ߜ = ʹ͵ ∙ ଵ.˔ˋ˓ߜ = ʹ͵ ∙ ͳ,ͺ = ͳ,ʹ ˏ (6.63) 



 

 

Ɍɨɥɳɢɧɚ ɜɬɨɪɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 

ଷ.˔ˋ˓ߜ = ʹ͵ ∙ ଶ.˔ˋ˓ߜ = ʹ͵ ∙ ͳ,ʹ = Ͳ,ͺ ˏ (6.64) 

6.5.4 Ʉɨɜɲ 

Ʉɨɧɰɟɜɨɣ ɭɱɚɫɬɨɤ ɪɢɫɛɟɪɦɵ ɧɚ ɧɟɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ 
ɜɢɞɟ ɤɨɜɲɚ. 

Ƚɥɭɛɢɧɚ ɤɨɜɲɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ℎ௠௔௫ = ݇௣ ∙ 𝜗ː˓ݍ√ = ͳ,Ͳͷ ∙ √͵ͳ,͸ʹ = Ͷ,ʹ ˏ, (6.65) 

ɝɞɟ ݇௣ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɪɚɡɦɵɜɚ ሺͳ,Ͳͷ ÷ ͳ,ͳሻ; ݍ˓ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ; 𝜗ː – ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɞɧɚ ɪɟɤɢ ɩɪɢ ɝɥɭɛɢɧɟ 
ɩɨɬɨɤɚ ℎʜʐ = ͳˏ, ɞɥɹ ɫɭɝɥɢɧɤɚ ɫ ɫɰɟɩɥɟɧɢɟɦ ɫ = 43 ɤɉɚ 𝜗ː = ʹ ˏ̝. 

Ⱦɧɨ ɤɨɜɲɚ ɡɚɫɵɩɚɟɬɫɹ ɫɥɨɟɦ ɦɟɥɤɨɝɨ ɤɚɦɧɹ ɬɨɥɳɢɧɨɣ 0,8 ɦ. ɍɤɥɨɧ 
ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɩɪɢɧɹɬ 1:4, ɧɢɡɨɜɨɝɨ – 1:2. 

Ɉɬɦɟɬɤɚ ɞɧɚ ɤɨɜɲɚ ɫ ɭɱɟɬɨɦ ɬɨɥɳɢɧɵ ɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɪɚɜɧɚ 34,4 ɦ. 
Ɂɚɝɥɭɛɥɟɧɢɟ ɤɨɜɲɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɧɚ hɤ = 5 ɦ. 

6.6  Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɫɨɫɬɚɜɚ 
ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɢɯ ɪɚɡɦɟɪɨɜ ɢ ɨɱɟɪɬɚɧɢɹ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɩɪɟɞɟɥɟɧɢɟɦ ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ. 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ∇ʜʞʢ = ͸ͺ ˏ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ –  ∇ʢʜʐ୫i୬ = ͶͲ,͵ ˏ,  ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ  ܳ = ͵ʹͲ ˏଷ/˔. 

6.6.1 ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɦɟɬɨɞɨɦ ɭɞɥɢɧɟɧɧɨɣ 
ɤɨɧɬɭɪɧɨɣ ɥɢɧɢɢ  

Ⱦɥɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɱɟɬɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɨɦ ɭɞɥɢɧɟɧɧɨɣ 
ɤɨɧɬɭɪɧɨɣ ɥɢɧɢɢ. ɉɚɪɚɦɟɬɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɨɩɪɟɞɟɥɢɦ ɫ ɩɨɦɨɳɶɸ 
ɩɨɫɬɪɨɟɧɢɹ ɫɯɟɦɵ. 



Ɉɩɪɟɞɟɥɢɦ ɫɨɨɬɧɨɲɟɧɢɟ ݈଴/ܵ଴, 

ɝɞɟ ݈଴ – ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶ; ܵ଴  – ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɧɚ ɜɟɪɬɢɤɚɥɶ. 

ɇɚ ɪɢɫɭɧɤɟ 6.7 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ. 

 
Ɋɢɫɭɧɨɤ 6.7 – ɋɯɟɦɚ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ݈଴ = ݈ଶ−ଷ + ݈ହ−଺ + ݈଻−଼ + ݈ଽ−ଵ଴ = ʹ + ͵ͳ + ͹,ʹ + ʹ,͸ + Ͷ,ʹ = Ͷ͹ ˏ (6.66) ܵ଴ = ଵܵ−ଶ + ܵଷ−ସ = ͵ + ͺ,͵ = ͳͳ,͵ ˏ (6.67) ݈଴ܵ଴ = Ͷ͹ͳͳ,͵ = Ͷ,ʹ  (6.68) 

Ɋɟɚɥɶɧɵɣ ɜɨɞɨɭɩɨɪ ܶ˓  ɧɚɯɨɞɢɬɫɹ ɜɧɟ ɡɨɧɵ ɞɨɫɹɝɚɟɦɨɫɬɢ, ɩɨɷɬɨɦɭ ɡɚ ܶ̌  

ɩɪɢɧɢɦɚɟɦ ܶ˃ . Ɍɚɤ ɤɚɤ ɫɨɨɬɧɨɲɟɧɢɟ ͵,Ͷ ൑ ௟బௌబ ൑ ͷ,Ͳ , ɬɨ ܶ˃ = ʹ,ͷ ∙ ܵ଴ = ʹ,ͷ ∙ ͳͳ,͵ = ʹͺ,͵ ˏ. (6.69) 

Ⱦɚɥɟɟ ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɬɞɟɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɭɱɚɫɬɤɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ. ɇɚ ɪɢɫɭɧɤɟ 6.8 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ̝ܶ ˓. 

 

 
Ɋɢɫɭɧɨɤ 6.8 – ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ  ̝ܶ ˓ 



 

 

̝ܶ ˓ = ʹͺ,͵ + ʹͷ,͵ + ʹ͵,͵ + ʹͷ,͵Ͷ = ʹͷ,͸ ˏ, (6.70) ߣ଴ = Ͳ,ͶͶ ∙ ̝ܶ ˓ = Ͳ,ͶͶ ∙ ʹͷ,͸ = ͳͳ,ʹ ˏ, 
(6.71) 

ɝɞɟ ߣ଴- ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɜɯɨɞɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ 
ɝɪɭɧɬ ɨɫɧɨɜɚɧɢɹ ɢ ɧɚ ɜɵɯɨɞɟ ɟɝɨ ɢɡ ɨɫɧɨɜɚɧɢɹ 
ܪ . = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͸ͺ − ͶͲ,͵ = ʹ͹,͹ ˏ. (6.72) 

ȼɵɩɨɥɧɹɟɦ ɝɪɚɮɢɱɟɫɤɨɟ ɩɨɫɬɪɨɟɧɢɟ ɩɨ ɦɟɬɨɞɭ ɭɞɥɢɧɟɧɧɨɣ ɤɨɧɬɭɪɧɨɣ 
ɥɢɧɢɢ ɜ ɦɚɫɲɬɚɛ 1:1000. ɇɚ ɪɢɫɭɧɤɟ Ƚ.1 ɩɪɢɥɨɠɟɧɢɹ Ƚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɤ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɦɭ ɪɚɫɱɟɬɭ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɦɟɬɨɞɨɦ ɭɞɥɢɧɟɧɧɨɣ ɤɨɧɬɭɪɧɨɣ 
ɥɢɧɢɢ. 

ȼɵɞɟɥɟɧɧɵɣ ɭɱɚɫɬɨɤ ɩɨɫɬɪɨɟɧɢɹ ͹ ÷ ͳͲ ɹɜɥɹɟɬɫɹ ɷɩɸɪɨɣ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 

6.7 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

6.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ  

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɪɚɫɱɟɬɚ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɟɱɟɧɢɢ ɧɚ ɨɬɦɟɬɤɟ 36,4 ɦ, 
ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ∇ʜʞʢ = ͸ͺˏ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ - ∇ʢʜʐ୫i୬  = ͶͲ,͵ ˏ,  ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ  ܳ = ͵ʹͲ ˏଷ/˔. 

6.7.1.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 

ȼɟɫ 1ɩ.ɦ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɟɱɟɧɢɹ: 

ˎ˒ܩ = Ȼɩɥ  gbS ܾ + ˄ߜ = ͷͲͺ,ͳ · ʹͶ · ͻ,ͺͳ · ʹ,ͶʹͶ + ͵ = ͳͲ͸͵͵,ͷ ˍʜ, (6.73) 

ɝɞɟ ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 
 b – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ;   Ȼ = ʹ,Ͷ ɤɇ/ˏଷ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ;  
ɛ - ɲɢɪɢɧɚ ɛɵɤɚ.  

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɩɥɟɱɨ ɫɢɥɵ ɜɟɫɚ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ (ɬɨɱɤɚ 0), 
ɨɩɪɟɞɟɥɹɟɦ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD. ȼ ɩɥɨɳɚɞɶ ɧɟ ɜɯɨɞɹɬ ɩɪɨɞɨɥɶɧɵɟ 
ɝɚɥɟɪɟɢ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɥɨɳɚɞɢ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCAD. 

 
Sɩɥ = ͷͲͺ,ͳ ɦ2. 



ȼɟɫ ɛɵɤɚ ɧɚ 1ɩ.ɦ ɨɩɪɟɞɟɥɢɦ ɤɚɤ: ܩ˄ = ܵ˄ · ˄ߜ Ȼ gܾ + ˄ߜ = ͹͵ͳ,ͳ · ͵ · ͻ,ͺͳ · ʹ,ͶʹͶ + ͵ = ͳͻͳʹ,͸ ˍʜ, (6.74) 

ɝɞɟ SȻ  = 731,1 ˏ ଶ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ. 
 
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: ܳˊ = Ͳ,Ͳͷͷ · ݂ · √݂ · ݃ = Ͳ,Ͳͷͷ · ʹͲͶ · √ʹͲͶ · ͻ,ͺͳ =ͳͷ͹ʹ,ͳ͸ ˍʜ,   (6.75) 

ɝɞɟ ݂ −ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ b = ሺ͸ͻ − ͸ͳ + Ͳ,ͷሻ · ʹͶ = ʹͲͶ ˏଶ, (6.76) 

ɝɞɟ ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɧɚ 1 ɩ.ɦ: 

ܳ′́ = ܳˊܾ + Ɂ˄ = ͳͷ͹ʹ,ͳ͸ʹͶ + ʹ = ͷͺ,ʹ ˍʜ/ˏ. (6.77) 

 

6.7.1.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

ɉɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
ɋɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
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 (6.78) 

ɝɞɟ ℎଵ = ∇ʜʞʢ − ∇˒ˑˇ = ͸ͺ − ͵͸,Ͷ = ͵ͳ,͸ ˏ. 
ɋɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

ܶː = ௪ߩ ∙ ݃ ∙ ℎଶଶʹ = ͳ ∙ ͻ,ͺͳ ∙ ͵,ͻଶʹ = ͹Ͷ,͸ ˍʜ, (6.79) 

ɝɞɟ  ℎଶ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͶͲ,͵ − ͵͸,Ͷ = ͵,ͻ ˏ, ∇ʢʜʐ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ܳ˔˃ː.˒ = ͵ʹͲ ˏଷ/˔. 
 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ 
ɫɬɨɪɨɧɵ ȼȻ ɢ ɇȻ: 



 

 

ܹ˅ = ˅ߩ ∙ ݃ ∙ ܵ˒˓.ଵ = ͳ ∙ ͻ,ͺͳ ∙ ͸ͺ,ͷ = ͸͹ʹ,Ͳ ˍʜ;    (6.80) ܹː = ˅ߩ ∙ ݃ ∙ ܵ˒˓.ଶ = ͳ ∙ ͻ,ͺͳ ∙ ͵,ͻͳ = ͵ͺ,͵ͷ ˍʜ, (6.81) 

ɝɞɟ ܵ˒˓.ଵ, ܵ˒˓.ଶ – ɩɥɨɳɚɞɢ ɷɩɸɪ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɢ ɇȻ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ( ܵ˒˓.ଵ = ͸ͺ,ͷ,  ܵ˒˓.ଶ = ͵,ͻͳሻ. 

6.7.1.3 ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɧɬɭɪ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ. ȼɵɫɨɬɚ ɷɩɸɪɵ ɪɚɜɧɚ ɞɚɜɥɟɧɢɸ ɫɬɨɥɛɚ ɜɨɞɵ ɨɬ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɞɨ ɨɬɦɟɬɤɢ ɩɨɞɨɲɜɵ.  

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ܹ˅ ˊ˅ = ܵ˅ˊ˅ · gw  = ͷ͵,ͻ · ͳ · ͻ,ͺͳ = ͷʹͺ,ͺ ˍʜ, (6.82) 

ɝɞɟ ܵ˅ˊ˅ = ͵,ͻ · ͳ͵,ͺʹ = ͷ͵,ͻ ˏଶ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ. 

6.7.1.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɨɬɢɧɭ ɭɱɢɬɵɜɚɸɬ ɱɚɫɬɶ ɷɩɸɪɵ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɭɱɚɫɬɤɟ ͻ ÷ ͳͲ 
(ɋɦ. ɩɭɧɤɬ 6.6.1). 

˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ = ͳ ∙ ͻ,ͺͳ ∙ ʹ͹,ʹ = ʹ͸͸,ͺ ˍʜ, (6.83) 

ɝɞɟ ܵˠ˒ = ହ,଼଼+଻,଴ଵଶ ∙ Ͷ,ʹʹ = ʹ͹,ʹ ˏଶ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ. 

6.7.1.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

Ƚɪɭɧɬ, ɨɤɚɡɵɜɚɸɳɢɣ ɞɚɜɥɟɧɢɟ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɫɨɫɬɨɢɬ ɢɡ ɫɥɨɹ 
ɧɚɧɨɫɨɜ ɬɨɥɳɢɧɨɣ 3ɦ, ɫɥɨɹ ɫɭɝɥɢɧɤɚ ɫɜɟɪɯɭ ɩɥɢɬɵ ɩɨɧɭɪɚ ɬɨɥɳɢɧɨɣ 1,8 ɦɟɬɪɚ, 
ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɨɣ ɬɨɥɳɢɧɨɣ 0,2 ɦɟɬɪɚ, ɚ ɬɚɤɠɟ ɫɥɨɹ 
ɫɭɝɥɢɧɤɚ ɬɨɥɳɢɧɨɣ 2 ɦɟɬɪɚ, ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɩɥɢɬɨɣ ɩɨɧɭɪɚ ɬɨɥɳɢɧɨɣ 1 ɦ. 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ: 

ʟː = ːߛ˅ˊ˅ · ℎː · ଶ݃ݐ ቀͶͷ − 𝜑ːʹቁ = ͳͲ ∙ ͵ ∙ ଶ݃ݐ (Ͷͷ − ʹͳʹ) = ͳͶ,ʹ ˍʞ˃, (6.84) 

ɝɞɟ 𝜑ː = ʹͳ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; ː10= ˅ˊ˅ߛ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 



ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1ɩ.ɦ ɛɭɞɟɬ ɪɚɜɧɚ: 
 

ʔː = ʟː · ℎːʹ = ͳͶ,ʹ ∙ ͵ʹ = ʹͳ,͵ ˍʜ. (6.85) 

 
Ⱦɚɜɥɟɧɢɟ ɩɪɢɝɪɭɡɚ ɧɚɧɨɫɨɜ: ʔ˒˓.ː = ௪ߩ ∙ ݃ ∙ ܵˠ˒ = ͳ ∙ ͻ,ͺͳ ∙ Ͷ,ͷ = ͶͶ,ͳ ˍʞ˃. (6.86) 

Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ʔˆ˓.ଵ. ȼ ɬɨɱɤɟ ɧɚ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓.ଵ, ɝɞɟ ɞɟɣɫɬɜɭɟɬ ɜɟɫ ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ, ɞɚɜɥɟɧɢɹ 
ɪɚɜɧɹɟɬɫɹ: ܲ̂ ˓.ଵ′ = ሺːߛ˅ˊ˅ · ℎː + ˅˄ߛ ˊ˅ · ℎ˒ˎሻ · ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓.భଶ ቁ − ʹ ∙ ˔ ݃ݐ∙ ቀͶͷ − 𝜑ˆ˓.భଶ ቁ = ሺͳͲ ∙ ͵ + ͳͶ ∙ Ͳ,ʹሻ ∙ ଶ݃ݐ ቀͶͷ − ଶ଻ଶ ቁ − ʹ ∙ Ͷʹ ݃ݐ∙ ቀͶͷ − ଶ଻ଶ ቁ = −͵ͻ,ʹ ˍʞ˃,  (6.87) 

ɝɞɟ ߛ˄˅ ˊ˅ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎ˒ˎ – ɜɵɫɨɬɚ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ.   
 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓.ଵ, ɝɞɟ ɞɟɣɫɬɜɭɟɬ ɜɟɫ 

ɧɚɧɨɫɨɜ, ɜɟɫ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ, ɢ ɜɟɫ ɝɪɭɧɬɚ ɞɚɜɥɟɧɢɹ ɪɚɜɧɹɟɬɫɹ: ܲ̂ ˓.ଵ′′ = ሺːߛ˅ˊ˅ · ℎː + ˅˄ߛ ˊ˅ · ℎ˒ˎ + ˅ˊ˅ଵ.˓ˆߛ · ℎˆ˓.ଵሻ · ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓.భଶ ቁ −ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓.భଶ ቁ = ሺͳͲ ∙ ͵ + ͳͶ ∙ Ͳ,ʹ + ͳͳ ∙ ͳ,ͺሻ ∙ ଶ݃ݐ ቀͶͷ − ଶ଻ଶ ቁ −ʹ ∙ Ͷʹ ∙ ݃ݐ ቀͶͷ − ଶ଻ଶ ቁ = −͵ͳ,͹ ˍʞ˃,  (6.88) 

ɝɞɟ ߛˆ˓.ଵ˅ˊ˅  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎˆ˓.ଵ – ɜɵɫɨɬɚ ɝɪɭɧɬɚ.   
˅ˊ˅ଵ.˓ˆߛ  = ଵ.˓ˆߛ  − ሺͳ − ݊଴ሻ ∙ ௪ߛ = ͳͺ − ሺͳ − Ͳ,͵ሻ ∙ ͳͲ = ͳͳ ˍʜ/ˏଷ, 

(6.89) 

ɝɞɟ ߛˆ˓.ଵ = ͳͺˍʜ/ˏଷ− ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ  ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ;  ݊ = Ͳ,͵ – ɉɨɪɢɫɬɨɫɬɶ ɝɪɭɧɬɚ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1ɩ.ɦ ɛɭɞɟɬ ɪɚɜɧɚ: 



 

 

ʔˆ˓.ଵ = ܲ̂ ˓.ଵ′ + ܲ̂ ˓.ଵ′′ʹ ∙ ℎˆ˓.ଵ = −͵ͻ,ʹ + ሺ−͵ͳ,͹ሻʹ ∙ ͳ,ͺ = −͸͵,ͺ ˍʜ. (6.90) 

Ɍɚɤ ɤɚɤ ɡɧɚɱɟɧɢɹ ʔˆ˓.ଵ ɩɨɥɭɱɢɥɨɫɶ ɨɬɪɢɰɚɬɟɥɶɧɨɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɧɢ 
ɧɚɩɪɚɜɥɟɧɵ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɫɬɨɪɨɧɭ ɨɬ ɩɥɨɬɢɧɵ ɢ ɩɨɷɬɨɦɭ ɞɚɥɟɟ ɜ 
ɪɚɫɱɟɬɚɯ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ.  ʔˆ˓.ଶ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɩɥɨɬɢɧɭ, ɬɚɤ ɤɚɤ ɪɚɫɱɟɬɧɨɟ 
ɫɟɱɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɨɬɦɟɬɤɟ 36,4 ɦ. 

6.7.1.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

ɉɚɪɚɦɟɬɪɵ ɜɨɥɧ ɨɩɪɟɞɟɥɹɥɢɫɶ ɪɚɧɟɟ ɜ ɩɭɧɤɬɟ 6.1.2. 

ℎ଴ = ߨ · ℎଵ%λd = ͵,ͳͶ · ʹ,ʹ͹ʹͶ,͵͸ = Ͳ,͸͸ ˏ. (6.91) 

ɝɞɟ ℎଵ% - ɜɵɫɨɬɚ 1% - ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; λd – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

Ɇɨɠɟɜɢɬɢɧɨɜɚ Ⱥ.Ʌ. ܹ˅ ˑˎː = Ͳ,ͷ ∙ ௪ߩ · g · ℎଵ% · ቀఒ̅𝜋 + ℎబଶ ቁ = Ͳ,ͷ ∙ ͳ ∙ ͻ,ͺͳ ∙ ʹ,ʹ͹ ∙ቀଶସ,ଷ଺ଷ,ଵସ + ଴,଺଺ଶ ቁ = ͻͲ ɤɇ.  (6.92) 

Ʌɢɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɇɉɍ: ݕ = ߨߣʹ̅    − ͵ͅ hଵ%  =   ʹͶ,͵͸ʹ · ͵,ͳͶ − ͵ͅ · ʹ,ʹ͹ = ͵,Ͳͳ ˏ. (6.93) 

6.7.2 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ 
ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɝɪɚɧɹɯ ɩɥɨɬɢɧɵ, ɜ ɫɟɱɟɧɢɢ ɧɚ ɨɬɦɟɬɤɟ 36,4 ɦ ɢ  ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

ȼ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «–», 
ɚ 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 6.4 ɩɪɢɜɟɞɟɧɵ ɞɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ, ɢɯ ɦɨɦɟɧɬɵ ɢ ɩɥɟɱɢ. 

Ɍɚɛɥɢɰɚ 6.4 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɝɪɭɡɤɚ γf ɋɢɥɚ, ɇɚɩɪɚɜɥɟɧɢɟ Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 



ɤɇ ɫɢɥɵ ɋɢɥɚ ɫ ɭɱɟɬɨɦ γf, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 

Ɍɜ 1 4897,9 ĺ 4897,9 10,53 51575,27 

Ɍɧ 1 74,6 ĸ 74,6 1,30 -96,99 

Wɜ 1 672 Ļ 672,0 14,57 -9790,82 

Wɧ 1 38,4 Ļ 38,4 27,1 1039,48 

Gɩɥ 0,95 10009,9 Ļ 10101,8 3,55 -35861,54 

Gɛ 0,95 1912,6 Ļ 1816,9 3,31 -6014,04 

Wɜɡɜ 1 528,8 Ĺ 528,8 0 0,00 

Wɮ 1 266,8 Ĺ 266,8 4,90 1307,48 

Eɧ 1,2 21,3 ĺ 25,5 4,00 102,03 

Eɩɪ.ɧ 1 44,1 Ļ 44,1 17,9 -790,2 

Wɜɨɥɧ 1 90 ĺ 90,0 30,6 2755,09 

Q’ɡ 0,9 58,2 Ļ 52,4 11,30 -592,15 

       ΣĹĻ= 11930 ɤɇ   ΣɆ = 3633,6 ɤɇɦ 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

  𝜎௨௬ = − ܤܰ + ͸ · ∑ ଶܤܯ  , (6.94) 

  𝜎௨௬ = − ͳͳͻ͵Ͳ͵ͳ,͸ + ͸ · ͵͸͵͵,͸͵ͳ,͸ଶ = −͵ͷͷ,͹ ˍʞ˃ , 
ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ 
ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ;  ܤ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 𝜎௫௨ = 𝜎௬௨ · ݉௨ଶ − ଴ߛ · ௗ௨ܪ · ሺͳ − ݉௨ଶሻ, (6.95) 𝜎௫௨ = −͵ͷͷ,͹ · Ͳଶ − ͳͲ · ͵ͳ,͸ · ሺͳ − Ͳଶሻ = −͵ͳ͸ ˍʞ˃, 

ɝɞɟ ߛ଴ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ∇ʜʞʢ − ∇˒ˑˇ = ͸ͺ − ͵͸,Ͷ = ͵ͳ,͸ ɦ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = ݃ݐ  ,ଵߙ
ɝɞɟ ߙଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ݃ݐ ଵߙ = Ͳ. 

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 𝜏௫௬௨ = ௪ߛ) · ௗ௨ܪ + 𝜎௬௨) · ݉௨ = (ͳͲ ∙ ͵ͳ,͸ ∙ ሺ−͵ͷͷ,͹ሻ) ∙ Ͳ = Ͳ. (6.96) 



 

 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 𝜎ଵ௨ = 𝜎௬௨ · ሺͳ + ݉௨ଶሻ + ௪ߛ · ௗ௨ܪ · ݉௨ଶ= −͵ͷͷ,͹ · ሺͳ + Ͳଶሻ + ͳͲ · ͵ͳ,͸ · Ͳଶ = −͵ͷͷ,͹ˍʞ˃. (6.97) 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 𝜎ଷ௨   = ௪ߛ− · ௗ௨ܪ = −ͳͲ · ͵ͳ,͸ = −͵ͳ͸ ˍʞ˃, (6.98) 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

𝜎௬௧ = − ܤܰ − ͸ · ∑ ଶܤܯ =  − ͳͳͻ͵Ͳ͵ͳ,͸ − ͸ · ͵͸͵͵,͸͵ͳ,͸ଶ = −͵ͻͻ,Ͷ ˍʞ˃. (6.99) 

Ɉɩɪɟɞɟɥɹɟɦ ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ଴ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −͵ͻͻ,Ͷ  · Ͳ,ͺͶଶ − ͳͲ · ͵,ͻ · ሺͳ − Ͳ,ͺͶଶሻ = −ʹͻ͵,͵ ˍʞ˃. (6.100) 

ɝɞɟ ݉௧ − ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ 0,84, ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͶͲ,͵ − ͵͸,Ͷ = ͵,ͻ ɦ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 𝜏௫௬௧ = ଴ߛ)− · ௧ௗܪ + 𝜎௧௬) · ݉௧ = −ሺͳͲ · ͵,ͻ − ͵ͻͻ,Ͷ  ሻ · Ͳ,ͺͶ= ͵Ͳʹ,͹ ɤɉɚ, (6.101) 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ:  𝜎ଷ௧ = 𝜎௬௧ · ሺͳ + ݉௧ଶሻ + ଴ߛ · ௧ௗܪ · ݉௧ଶ == −͵ͻͻ,Ͷ · ሺͳ + Ͳ,ͺͶଶሻ ++ͳͲ · ͵,ͻ · Ͳ,ͺͶଶ = −͸ͷ͵,͸ ˍʞ˃.  (6.102) 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ:   𝜎ଵ௧ = ଴ߛ− · ௗ௧ܪ = −ͳͲ · ͵,ͻ = −͵ͻ ˍʞ˃, (6.103) 

6.7.3 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟɟ ɨɫɧɨɜɚɧɢɹ 

ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ. 



ɉɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ 
ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ, ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ; 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ,Ͳ; ߛ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ =Ͳ,ͻ; 

௡ߛ  · ௟௖ߛ · |𝜎ଷ| ൑ ௖ߛ · ܴ௕; ͳ,ʹͷ ∙ ͳ ∙ |−͸ͷ͵,͸| ൑ Ͳ,ͻ ∙ ʹͺͲͲ; ͺͳ͹ ˍʞ˃ ൑ ʹͷʹͲ ˍʞ˃. 
 

(6.104) 

2. ɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ:   𝜎௨௬ < Ͳ; −͵ͷͷ,͹ ˍʞ˃ < Ͳ ˍʞ˃. 

(6.105) 

3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: |  𝜎௨௬| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙ |ௗ௨; |  𝜎௨௬ܪ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͵ͳ,͸; ͵ͷͷ,͹ ˍʞ˃ ൒ ͹ͻ ˍʞ˃. 

(6.106) 

4. ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ: 𝜎௖௨ ൑ Ͳ; −͵ͷͷ,͹ ˍʞ˃ ൑ Ͳ ˍʞ˃. (6.107) 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɟɧɵ – ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɩɪɨɱɧɨɫɬɢ. 

6.8 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɧɟɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬ.ɟ. ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. 



 

 

ɉɪɨɢɡɜɨɞɢɦ ɭɬɨɱɧɟɧɢɟ ɧɚɝɪɭɡɨɤ ɫ ɭɱɟɬɨɦ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ ɩɨ ɩɨɞɨɲɜɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɨɬɦɟɬɤɟ 34,4 ɦ, ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɚɦ ɜ ɩɭɧɤɬɟ 6.7 ɢ ɫɜɨɞɢɦ ɜ 
ɬɚɛɥɢɰɭ 6.5. 

Ɍɚɛɥɢɰɚ 6.5 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɝɪɭɡɤɚ γf ɋɢɥɚ, ɤɇ ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ ɋɢɥɚ ɫ ɭɱɟɬɨɦ γf, ɤɇ 

Ɍɜ 1 5537,54 ĺ 5537,5 
Ɍɧ 1 170,7 ĸ 170,7 
Wɜ 1 672 Ļ 672,0 
Wɧ 1 38,4 Ļ 38,4 
Gɩɥ 0,95 10660,7 Ļ 10742,0 
Gɛ 0,95 1996,8 Ļ 1897,0 

Wɜɡɜ 1 1525,5 Ĺ 1525,5 
Wɮ 1 981 Ĺ 852,5 
Eɧ 1,2 21,3 ĺ 25,5 
Eɩɧ 1 44,1 ĸ 44,1 

Wɜɨɥɧ 1 90 ĺ 90,0 
qɡ 0,9 58,2 Ļ 52,4 

  
  ΣĹĻ= 11068,2 ɤɇ 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒  ௡, (6.108)ߛ

ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɞɜɢɝɚ: ܴ = ˎ˒ܩ) + ˄ܩ + ܹ˅ + ܹː +ܳ′ˊ + ː.˓˒ܧ − ܹ˅ ˊ˅ − ˗ܹ) · tg 𝜑 + ܿ · 𝜔, ܴ = ሺͳͲ͹Ͷʹ,Ͳ + ͳͺͻ͹,ʹ + ͸͹ʹ,Ͳ + ͵ͺ,͵ͷ + ͷʹ,Ͷ + ͶͶ,ͳ − ͳͷʹͷ,ͷ− ͺͷʹ,ͷሻ · tg ʹ͹° + Ͷʹ · ͵ͳ,͸ = ͸ͻ͸͸,͹ ɤɇ/ɦ 

 
(6.109) 

ɝɞɟ 𝜑 = ʹ͹° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɫɭɝɥɢɧɨɤ),  ܿ – ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɭɝɥɢɧɤɚ ɜ ɨɫɧɨɜɚɧɢɢ, ܿ = Ͷʹ ˍʜ/ˏଶ;  𝜔 – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 
1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ, 𝜔 = ˒ܤ · ͳ = ͵ͳ,͸ ˏଶ, 

 
ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: ܨ = Ɍʑ − Ɍʜ + ːܧ + ܹ˅ ˑˎː = ͷͷ͵͹,ͷ − ͳ͹Ͳ,͹ + ʹͷ,ͷ + ͻͲ =ͷͶͺʹ,͵ ˍʜ/ɦ. 

(6.110) 

ɍɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 



͸ͻ͸͸,͹ · ͳͷͶͺʹ,͵ · ͳ ൒ ͳ,ʹͷ,  
ͳ,ʹ͹ ൒ ͳ,ʹͷ. 

 

ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ.  
  



 

 

7 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

7.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɰɟɧɤɚ 
ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 7.1. 

Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ 
Ɇȼɬ 590,0 590,0 590,0 590,0 590,0 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4647 4647 4647 4647 4647 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ·ɱ 2741915,9 2741915,9 2741915,9 2741915,9 2741915,9 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1,0 1,0 1,0 1,0 1,0 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ·ɱ 27419,2 27419,2 27419,2 27419,2 27419,2 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ·ɱ 2714496,7 2714496,7 2714496,7 2714496,7 2714496,7 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɪɭɛ/ Ɇȼɬ·ɱ 1309 1348 1385 1422 1457 

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 3553,3 3659,1 3759,6 3860,0 3955,0 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 49,3 50,8 52,2 53,6 54,9 

Ⱦɚɧɧɚɹ ɬɚɛɥɢɰɚ ɩɨɤɚɡɵɜɚɟɬ ɨɛɴёɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɤɚɠɞɵɣ 
ɝɨɞ. ɂɡ ɜɫɟɯ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢɡɦɟɧɹɸɬɫɹ Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɢɡ ɷɬɨɝɨ ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɭɜɟɥɢɱɟɧɢɟ ɜɵɪɭɱɤɢ ɨɛɭɫɥɨɜɥɟɧɨ ɭɜɟɥɢɱɟɧɢɟɦ ɬɚɪɢɮɨɜ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

7.2 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», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ»,ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

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

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 ɫɨɨɬɜɟɬɫɬɜɢɢɫɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 

 
Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 

ɬɵɫ.ɪɭɛ/Ɇɜɬ 

 ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ 

ɬɪɭɞɚ 
255,2 150,6 

ɉɪɨɱɢɟ 274,0 161,7 

ɂɬɨɝɨ ɩɨ Ƚɗɋ  312,3 



 

 

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

Ɍɚɛɥɢɰɟ 7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ % 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 

ɨɬ 1 ɞɨ 5 0,04 
ɨɬ 6 ɞɨ 15 0,04 
ɨɬ 16 ɞɨ 25 0,08 
ɫɜɵɲɟ 25 0,1 

Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 7.4. 

Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
 ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 79,9 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0.001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 3,1 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0.000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 0,91 

ɂɬɨɝɨ  83,9 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ 
ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ.  

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.5. 

Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022  2023 2024 2025 2026 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 237,3 444,6 355,4 684,6 736,8 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 66,8 83,4 141,6 449,7 488,5 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 312,3 312,3 312,3 312,3 312,3 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

2,8 3,5 8,9 28,1 30,5 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
83,9 83,9 83,9 83,9 83,9 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 12,6 13,7 13,7 13,7 13,7 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 715,7 941,4 915,8 1572,3 1665,8 



Ȼɨɥɶɲɭɸ ɱɚɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɢ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. Ʉɚɠɞɵɣ ɩɨɤɚɡɚɬɟɥɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɬɟɱɟɧɢɟɦ 
ɜɪɟɦɟɧɢ. 

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

 

 

Ɋɢɫɭɧɨɤ 7.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

Ɉɫɧɨɜɧɭɸ ɱɚɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫɨɫɬɚɜɥɹɸɬ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 

7.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

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

ɬɚɛɥɢɰɟ 7.6. 

Ɍɚɛɥɢɰɚ 7.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022  2023 2024 2025 2026 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 467,0 778,6 688,2 291,4 633,5 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 547,3 989,1 867,5 756,5 1116,7 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 140,2 140,2 140,2 140,2 140,2 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 139,1 194,6 187,6 934,4 1112,2 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1320,6 2102,5 1883,4 2122,4 3070,6 

33%

9%
44%

0% 12%

2%
ʤ̥о̬т̶̛̛̌̚о̦̦̼е от̸̛̭ле̛̦́, 
̥л̦.̬у̍.
ˀ̵̭̌од̼ ̦̌ ̭т̵̬̌о̛̦̏̌е, ̥л̦.̬у̍.

Эк̭плу̌т̶̛̌о̦̦̼е ̌̚т̬̌т̼, ̥л̦.̬у̍.

ˀ̵̭̌од̼ ̦̌ ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̵̦̦̼ ̴о̦до̏, ̥л̦.̬у̍.
ˀ̵̭̌од̼ ̦̌ у̭лу̛̐ ̬е̐ул̛̬у̵̛̺̀ 
ко̥п̛̦̜̌, ̥л̦.̬у̍.
ʻ̌ло̐ ̦̌ ̏оду, ̥л̦.̬у̍.



 

 

Ȼɨɥɶɲɭɸ ɱɚɫɬɶ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɫɨɫɬɚɜɥɹɸɬ ɇȾɋ ɢ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ. 
Ʉɚɠɞɵɣ ɩɨɤɚɡɚɬɟɥɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. 

7.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

 
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.7. 

Ɍɚɛɥɢɰɚ 7.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025  2026 2027 2028 2029 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 5417,8 5598,6 5776,9 5957,3 6110,8 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 1572,3 1665,8 1658,3 1650,8 1653,0 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 3845,4 3932,8 4118,7 4306,5 4457,8 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ 

ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 769,1 786,6 823,7 861,3 891,6 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 3076,3 3146,3 3295,0 3445,2 3556,3 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

Ⱦɢɧɚɦɢɤɚ ɪɚɫɯɨɞɨɜ ɦɟɧɶɲɟ, ɱɟɦ ɞɢɧɚɦɢɤɚ ɞɨɯɨɞɨɜ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɪɢɛɵɥɶ ɪɚɫɬɟɬ. Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.2: 

 

 

Ɋɢɫɭɧɨɤ 7.2  – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 
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ȼ ɧɚɱɚɥɟ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫ 2019 ɞɨ ɧɚɱɚɥɚ 2021 ɝɨɞɚ ɩɪɨɢɫɯɨɞɢɬ 
ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɬɚɤ ɤɚɤ ɜ ɧɚɱɚɥɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɢ 
ɦɨɳɧɨɫɬɶ ɧɟ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ.  

ɋ ɧɚɱɚɥɚ 2021 ɝɨɞɚ ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 
ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɛɵɬɤɢ ɭɦɟɧɶɲɚɸɬɫɹ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɚɱɢɧɚɟɬ ɨɤɭɩɚɬɶɫɹ. 

ɋ 2025 ɝɨɞɚ ɩɨ ɡɚɜɟɪɲɟɧɢɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɪɟɤɪɚɳɟɧɢɸ ɨɬɬɨɤɨɜ 
ɫɪɟɞɫɬɜ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɞɢɧɚɦɢɤɚ ɭɜɟɥɢɱɟɧɢɹ 
ɩɪɢɛɵɥɢ, ɢ ɡɚɬɪɚɬɵ ɧɚɱɢɧɚɸɬ ɨɤɭɩɚɬɶɫɹ. 

ɇɚɝɥɹɞɧɨ ɢɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɫ ɩɨ ɩɪɨɟɤɬɭ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 7.3. 
 

Ɋɢɫɭɧɨɤ 7.3  – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɫ                       
ɞɨɛɚɜɥɟɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɚ, ɦɥɧ. ɪɭɛ. 

7.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 

7.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

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

1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 
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Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ: 

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

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
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.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

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

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

7.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.8. 

Ɍɚɛɥɢɰɚ 7.8-ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɇɢɠɧɟɤɚɦɫɤɚɹ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɚɦɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2019 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, 
ɦɟɫ 

72 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 6765,97 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,22 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 27,54 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ·ɱ 0,13 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 69785,95 



ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɧɚɲ ɩɪɨɟɤɬ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɰɟɥɟɫɨɨɛɪɚɡɟɧ, ɬɚɤ ɤɚɤ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɦɟɧɟɟ 6 ɥɟɬ, ɫɬɚɧɰɢɹ ɢɦɟɟɬ 
ɦɚɥɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (0,13 ɪɭɛ.), ɚ ɬɚɤ ɠɟ ɫɪɚɜɧɢɬɟɥɶɧɨ 
ɧɟɛɨɥɶɲɢɟ ɤɚɩ. ɜɥɨɠɟɧɢɹ (69785,95 ɪɭɛ/ɤȼɬ). 

7.5.3 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 7.9.  

Ɍɚɛɥɢɰɚ 7.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ 

ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

758,8 1127,1 1029,6 1379,6 1899,6 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, 

ɦɥɧ.Ɋɭɛɥɟɣ 
139,1 194,6 187,6 934,4 1112,2 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

897,9 1321,7 1217,3 2314,0 3011,9 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ–ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

7.6 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ 
ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ (ɪɢɫɭɧɨɤ 7.4); 
ɛ) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ (ɪɢɫɭɧɨɤ 7.6); 
ɜ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ (ɪɢɫɭɧɨɤ 7.6); 
ɝ) ɐɟɧɚ ɫɛɵɬɚ (ɪɢɫɭɧɨɤ 7.7). 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
 



 

 

 
Ɋɢɫɭɧɨɤ 7.4 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɧɚɥɨɝɨɜ 
 
ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ NPV. 
 

 

Ɋɢɫɭɧɨɤ 7.5 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ ɜɟɥɢɱɢɧɚ NPV. 
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Ɋɢɫɭɧɨɤ 7.6 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ. 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɟɥɢɱɢɧɚ NPV. 
 

 
Ɋɢɫɭɧɨɤ 7.7 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ 

ɢɧɜɟɫɬɢɰɢɣ 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɭɦɟɧɶɲɚɟɬɫɹ ɜɟɥɢɱɢɧɚ NPV. 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɵɹɫɧɢɥɢ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ 

ɪɢɫɤ ɞɥɹ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ: ɢɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɢɡɦɟɧɟɧɢɟ 
ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɨɞɭɤɰɢɢ, ɢɡɦɟɧɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ, ɢɡɦɟɧɟɧɢɟ ɧɚɥɨɝɨɜ. 
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8 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ 

8.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ Ƚɗɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ 
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɢɠɧɟɤɚɦɫɤɨɣ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ 
ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 
Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». 
Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ 
ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɣ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ 
ɤɨɧɫɟɪɜɚɰɢɢ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ ɨɫɧɚɳɚɟɦ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ 
ɨɬɫɥɟɠɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ–ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. 
ȼɜɨɞɢɦ ɜ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, 
ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ – ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɫɨɛɫɬɜɟɧɧɢɤ 
ȽɌɋ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɞɟɤɥɚɪɚɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 
ɞɨɤɭɦɟɧɬɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɫɜɟɞɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ȽɌɋ ɤɪɢɬɟɪɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

8.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɇɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɋɚɧɢɬɚɪɧɵɦ 



ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, Ɍɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɉɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊɎ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

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

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

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

ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, 
ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ: ɋɈɌ ɢ ɉɄ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ 
ɩɨɈɌ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ.  

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 
ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ 
ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 



 

 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ.  

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

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

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

– ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
 – ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɭɧɤɬɚ 5.14;  
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ;  
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

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

ȼ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; ɩɨ 
ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ 
ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɹ; ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; ɧɚ ɜɫɟɯ 
ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ 
ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

8.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 



ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ 
ɞɪɭɝɨɟ ɥɢɰɨ, ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. 

 Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
– ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
 – ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 – ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

 – ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ; 

 – ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

 – ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 

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.  

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

– ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

 – ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ;  

– ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 – ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ;  

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ 
ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ 
ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ 



 

 

ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɇɢɠɧɟɤɚɦɫɤɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ:  

˗ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
˗ ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, 

ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
˗ ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ; 
 ˗ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
˗ ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 
 ˗ ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɤɪɟɬɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ "ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ". 

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ɇɢɠɧɟɤɚɦɫɤɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ 
ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ 
ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ 
ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. 
ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ - 
ɞɪɟɧɱɟɪɚɦɢ - ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ 



ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

8.4 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 

8.4.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɇɢɠɧɟɤɚɦɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ ɪɟɫɩɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ ɧɚ ɪɟɤɟ 
Ʉɚɦɚ, ɧɟɩɨɞɚɥɟɤɭ ɨɬ ɝɨɪɨɞɚ ɇɚɛɟɪɟɠɧɵɟ ɑɟɥɧɵ.  

Ɋɟɤɚ Ʉɚɦɚ ɛɟɪёɬ ɧɚɱɚɥɨ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ȼɟɪɯɧɟɤɚɦɫɤɨɣ 
ɜɨɡɜɵɲɟɧɧɨɫɬɢ ɢɡ ɱɟɬɵɪёɯ ɤɥɸɱɟɣ ɭ ɫɟɥɚ Ʉɭɥɢɝɚ, Ʉɟɡɫɤɢɣ ɪɚɣɨɧ ɍɞɦɭɪɬɫɤɨɣ 
Ɋɟɫɩɭɛɥɢɤɢ.  Ɍɟɱёɬ ɜ ɨɫɧɨɜɧɨɦ ɦɟɠɞɭ ɜɨɡɜɵɲɟɧɧɨɫɬɹɦɢ ȼɵɫɨɤɨɝɨ Ɂɚɜɨɥɠɶɹ ɩɨ 
ɲɢɪɨɤɨɣ, ɦɟɫɬɚɦɢ ɫɭɠɚɸɳɟɣɫɹ ɞɨɥɢɧɟ.  

ɇɢɠɧɟɤɚɦɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɭɦɟɪɟɧɧɨ 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ. ɋɟɡɨɧɧɨɫɬɶ ɜɵɪɚɠɟɧɚ ɞɨɫɬɚɬɨɱɧɨ ɱɟɬɤɨ. ɉɨɝɨɞɚ ɜ 
ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɟɩɥɚɹ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɚɦɨɝɨ 
ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ – ɢɸɥɹ +20℃. Ɂɢɦɨɣ ɩɪɟɨɛɥɚɞɚɸɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɢɠɟ ɧɭɥɹ, 
ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɹɧɜɚɪɟ -14℃. Ɉɛɥɚɱɧɨɫɬɶ ɫ ɬɭɦɚɧɚɦɢ – ɨɛɵɱɧɨɟ 
ɹɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɢɥɶɧɵɦɢ ɲɬɨɪɦɨɜɵɦɢ ɜɟɬɪɚɦɢ.  

 ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɪɟɤɢ – 1805 ɤɦ. ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɪɟɤɢ ɜ ɩɟɪɢɨɞ ɦɟɠɟɧɢ 
ɫɨɫɬɚɜɥɹɟɬ 3 ɤɦ/ɱ, ɚ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ 5 ɤɦ/ɱ. ɉɢɬɚɧɢɟ ɪɟɤɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɫɧɟɝɨɜɨɟ.  

ȼɪɟɦɹ ɥɟɞɨɫɬɚɜɚ ɜ ɜɟɪɯɨɜɶɹɯ Ʉɚɦɵ ɧɚɱɢɧɚɟɬɫɹ ɜ ɩɟɪɜɵɯ ɱɢɫɥɚɯ ɧɨɹɛɪɹ, ɜ 
ɧɢɡɨɜɶɹɯ – ɜ ɤɨɧɰɟ ɧɨɹɛɪɹ. ȼ ɷɬɨ ɜɪɟɦɹ ɪɟɤɚ ɩɢɬɚɟɬɫɹ ɬɨɥɶɤɨ ɝɪɭɧɬɨɜɵɦɢ 
ɜɨɞɚɦɢ, ɩɨɷɬɨɦɭ ɟɟ ɜɨɞɧɨɫɬɶ ɜ ɩɟɪɢɨɞ ɡɢɦɧɟɣ ɦɟɠɟɧɢ ɩɨɧɢɠɟɧ. ɉɪɢ 
ɡɚɦɟɪɡɚɧɢɢ ɨɛɪɚɡɭɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɧɭɬɪɢɜɨɞɧɨɝɨ ɥɶɞɚ. Ɋɟɤɚ ɭɤɪɵɬɚ 
ɥɟɞɹɧɵɦ ɩɨɤɪɨɜɨɦ ɧɟ ɬɨɥɶɤɨ ɡɢɦɧɢɟ ɦɟɫɹɰɵ, ɧɨ ɢ ɱɚɫɬɢɱɧɨ ɜ ɜɟɫɟɧɧɢɟ. ȿɟ 
ɜɫɤɪɵɬɢɟ ɨɛɵɱɧɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɨɫɥɟɞɧɟɣ ɞɟɤɚɞɟ ɚɩɪɟɥɹ. Ʌɟɞɨɯɨɞ ɡɚɧɢɦɚɟɬ ɨɬ 
3 ɞɨ 20 ɞɧɟɣ. Ʌɟɬɧɹɹ ɦɟɠɟɧɶ ɧɚ Ʉɚɦɟ ɧɚɱɢɧɚɟɬɫɹ ɜ ɢɸɥɟ ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ 
ɫɟɧɬɹɛɪɹ. 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤɢ Ʉɚɦɚ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɫɬɜɨɪɟ ɹɜɥɹɟɬɫɹ ɫɛɪɨɫ ɧɟɨɱɢɳɟɧɧɵɯ ɢ ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ 
ɤɨɦɦɭɧɚɥɶɧɵɯ, ɩɪɨɦɵɲɥɟɧɧɵɯ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ 
ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɫɬɜɨɪɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ȼɟɪɟɝɚ ɪɟɤɢ ɫɥɨɠɟɧɵ ɥɟɫɫɨɜɢɞɧɵɦɢ 
ɫɭɝɥɢɧɤɚɦɢ, ɱɬɨ ɫɥɭɠɢɬ ɩɪɢɪɨɞɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɨɫɬɭɩɥɟɧɢɹ ɜɡɜɟɲɟɧɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɪɟɤɭ. Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ ɜ ɪɟɤɭ 
ɫɨ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɟɞɩɪɢɹɬɢɣ 
ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɫ ɥɢɜɧɟɜɵɦɢ ɜɨɞɚɦɢ ɫ ɬɟɪɪɢɬɨɪɢɟɣ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɹɜɥɹɸɬɫɹ: ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɚɦɦɨɧɢɣɧɵɣ ɚɡɨɬ, ɮɟɧɨɥɵ, ɫɨɟɞɢɧɟɧɢɹ 
ɦɚɪɝɚɧɰɚ, ɠɟɥɟɡɚ, ɦɟɞɢ, ɬɪɭɞɧɨ ɨɤɢɫɥɹɟɦɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ. Ʉɚɱɟɫɬɜɨ 
ɜɨɞɵ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ȻɉɄ, ɏɉɄ, ɦɢɧɟɪɚɥɢɡɚɰɢɢ, 
ɰɜɟɬɧɨɫɬɢ ɢ ɦɭɬɧɨɫɬɢ.  

ȼ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ Ɋɟɫɩɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ   ɩɪɟɞɟɥɚɯ 
ȼɨɫɬɨɱɧɨɝɨ Ɂɚɤɚɦɶɹ ɢ ȼɨɫɬɨɱɧɨɝɨ ɉɪɟɞɤɚɦɶɹ, ɜ ɞɨɥɢɧɟ ɪɟɤɢ Ʉɚɦɚ ɧɚɯɨɞɢɬɫɹ 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɩɚɪɤ ɇɢɠɧɹɹ Ʉɚɦɚ, ɨɧ ɛɵɥ ɨɪɝɚɧɢɡɨɜɚɧ ɜ 1991 ɝɨɞɭ. 
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ɉɥɨɳɚɞɶ ɩɚɪɤɚ ɇɢɠɧɹɹ Ʉɚɦɚ ɫɨɫɬɚɜɥɹɟɬ 26601 ɝɚ. ɇɚɰɢɨɧɚɥɶɧɵɣ ɩɚɪɤ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɝɪɚɧɢɰɟ ɧɟɫɤɨɥɶɤɢɯ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɩɨɞɡɨɧ: 
ɥɭɝɨɜɵɯ ɫɬɟɩɟɣ, ɲɢɪɨɤɨɥɢɫɬɜɟɧɧɵɯ ɢ ɲɢɪɨɤɨɥɢɫɬɜɟɧɧɨ-ɟɥɨɜɵɯ ɥɟɫɨɜ. ɉɨ ɷɬɨɣ 
ɩɪɢɱɢɧɟ ɩɪɢɪɨɞɧɨ-ɥɚɧɞɲɚɮɬɧɵɟ ɤɨɦɩɥɟɤɫɵ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɢɦ 
ɪɚɡɧɨɨɛɪɚɡɢɟɦ. 

Ɋɚɫɬɢɬɟɥɶɧɵɣ ɦɢɪ ɩɚɪɤɚ ɇɢɠɧɹɹ Ʉɚɦɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦɢ ɨɰɟɧɤɚɦɢ, ɧɚɫɱɢɬɵɜɚɟɬ ɨɤɨɥɨ 600 ɜɢɞɨɜ ɫɨɫɭɞɢɫɬɵɯ 
ɪɚɫɬɟɧɢɣ. 

Ɉɫɧɨɜɨɣ ɦɟɫɬɧɨɣ ɮɥɨɪɵ ɹɜɥɹɸɬɫɹ ɧɟɦɨɪɚɥɶɧɵɟ ɢ ɛɨɪɟɚɥɶɧɵɟ ɜɢɞɵ, 
ɪɚɫɬɟɧɢɹ ɫɬɟɩɟɣ ɢ ɥɭɝɨɜ. ȼ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ ɧɚ ɨɯɪɚɧɹɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ 
ɧɚɫɱɢɬɵɜɚɟɬɫɹ 89 ɢɫɱɟɡɚɸɳɢɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ: ɜɨɞɹɧɢɤɚ ɱɟɪɧɚɹ, 
ɛɟɫɫɦɟɪɬɧɢɤ ɩɟɫɱɚɧɵɣ, ɤɪɟɫɬɨɜɧɢɤ ɪɟɱɧɨɣ, ɹɬɪɵɲɧɢɤ ɲɥɟɦɨɧɨɫɧɵɣ, 
ɩɵɥɶɰɟɝɨɥɨɜɧɢɤ ɤɪɚɫɧɵɣ, ɛɚɲɦɚɱɨɤ ɤɪɭɩɧɨɰɜɟɬɤɨɜɵɣ ɢ ɧɚɫɬɨɹɳɢɣ. ȼ ɥɟɫɧɨɦ 
ɮɨɧɞɟ ɞɨɦɢɧɢɪɭɸɬ ɯɜɨɣɧɵɟ ɧɚɫɚɠɞɟɧɢɹ (66,4%), ɜ ɬɨɦ ɱɢɫɥɟ ɟɥɶɧɢɤɢ (0,7%) ɢ 
ɫɨɫɧɹɤɢ (65,4%). 

Ʌɢɫɬɜɟɧɧɢɰɚ ɨɯɜɚɬɵɜɚɟɬ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɢ. Ʌɢɫɬɜɟɧɧɵɟ 
ɧɚɫɚɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɛɟɪɟɡɨɣ (19%) ɢ ɨɫɢɧɨɣ (6%). ɐɟɧɧɟɣɲɢɟ ɥɟɫɚ 
ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɵ ɜ ɭɪɨɱɢɳɚɯ «Ʉɡɵɥ-Ɍɚɭ», «Ɍɚɧɚɣɤɚ», «Ɇɚɥɵɣ ɛɨɪ», 
«Ȼɨɥɶɲɨɣ ɛɨɪ». ɋɭɳɟɫɬɜɟɧɧɚɹ ɱɚɫɬɶ ɥɟɫɨɜ ɞɚɧɧɵɯ ɭɪɨɱɢɳ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɩɚɦɹɬɧɢɤɢ ɩɪɢɪɨɞɵ. Ɉɱɟɧɶ ɛɨɝɚɬ ɜ ɨɬɧɨɲɟɧɢɢ ɫɨɫɬɚɜɚ ɢɯ ɬɪɚɜɹɧɨɣ ɩɨɤɪɨɜ. 
Ɍɚɟɠɧɵɟ ɜɢɞɵ ɫɨɫɬɚɜɥɹɸ ɟɝɨ ɨɫɧɨɜɭ. 

ɇɚ ɡɟɦɥɹɯ ɩɚɪɤɚ ɇɢɠɧɹɹ Ʉɚɦɚ ɨɛɢɬɚɸɬ ɩɨɡɜɨɧɨɱɧɵɟ ɠɢɜɨɬɧɵɟ, 
ɬɢɩɢɱɧɵɟ ɞɥɹ ɷɬɢɯ ɦɟɫɬ. ȼ ɇɢɠɧɟɣ Ʉɚɦɟ ɜɨɞɹɬɫɹ ɤɚɤ ɬɚɟɠɧɵɟ (ɤɟɞɪɨɜɤɚ, 
ɛɭɪɭɧɞɭɤ, ɤɪɚɫɧɚɹ ɩɨɥɟɜɤɚ), ɬɚɤ ɢ ɫɬɟɩɧɵɟ (ɭɞɨɞ, ɫɢɡɨɜɨɪɨɧɤɚ, ɫɬɟɩɧɚɹ 
ɩɟɫɬɪɭɲɤɚ) ɜɢɞɵ ɩɬɢɰ ɢ ɦɥɟɤɨɩɢɬɚɸɳɢɯ. Ɍɚɤɠɟ ɡɞɟɫɶ ɜɫɬɪɟɱɚɟɬɫɹ ɥɨɫɶ, 
ɤɨɫɭɥɹ, ɥɚɫɤɚ, ɛɟɥɤɚ, ɤɭɧɢɰɚ ɥɟɫɧɚɹ, ɛɚɪɫɭɤ, ɪɵɫɶ, ɤɚɛɚɧ. ɍ ɜɨɞɨɟɦɨɜ ɨɛɢɬɚɟɬ 
ɟɧɨɬɨɜɢɞɧɚɹ ɫɨɛɚɤɚ, ɜɵɞɪɚ, ɨɧɞɚɬɪɚ, ɛɨɛɪ. 

ɇɟ ɦɟɧɟɟ ɛɨɝɚɬɚ ɨɪɧɢɬɨɮɚɭɧɚ ɩɚɪɤɚ. ɇɚ ɨɯɪɚɧɹɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɦɨɠɧɨ 
ɭɜɢɞɟɬɶ ɱɟɪɧɨɝɨ ɚɢɫɬɚ, ɛɚɥɨɛɚɧɚ, ɫɚɩɫɚɧɚ, ɦɨɝɢɥɶɧɢɤɚ, ɛɟɪɤɭɬɚ, ɨɪɥɚɧɚ-
ɛɟɥɨɯɜɨɫɬɚ, ɡɦɟɟɹɞɚ – ɜɫɟ ɷɬɢ ɜɢɞɵ ɜɤɥɸɱɟɧɵ ɜ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. ɇɚ ɨɡɟɪɚɯ ɢ ɩɨɣɦɟɧɧɵɯ ɛɨɥɬɚɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɟɪɵɣ ɠɭɪɚɜɥɶ, 
ɜɵɩɶ, ɥɟɛɟɞɶ-ɲɢɩɭɧ. Ʉ ɱɢɫɥɭ ɪɟɞɤɢ ɩɬɢɰ ɩɪɢɧɚɞɥɟɠɚɬ 22 ɜɢɞɚ: ɱɟɪɧɨɝɨɥɨɜɵɣ 
ɯɨɯɨɬɭɧ, ɤɟɞɪɨɜɤɚ, ɪɟɦɟɡ, ɩɭɫɬɟɥɶɝɚ ɨɛɵɤɧɨɜɟɧɧɚɹ, ɫɨɜɚ ɩɨɥɹɪɧɚɹ, ɧɟɹɫɵɬɶ 
ɞɥɢɧɧɨɯɜɨɫɬɚɹ, ɧɟɹɫɵɬɶ ɫɟɪɚɹ, ɮɢɥɢɧ ɢ ɞɪɭɝɢɟ.  

Ɋɟɩɬɢɥɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɨɛɵɤɧɨɜɟɧɧɚɹ ɝɚɞɸɤɚ, 
ɩɪɵɬɤɚɹ ɹɳɟɪɢɰɚ, ɨɛɵɤɧɨɜɟɧɧɵɣ ɭɠ, ɜɟɪɟɬɟɧɢɰɚ. Ⱦɥɹ ɡɟɦɧɨɜɨɞɧɵɯ ɬɢɩɢɱɧɵ 
ɱɟɫɧɨɱɧɢɰɚ ɢ ɬɪɚɜɹɧɚɹ ɥɹɝɭɲɤɚ. ȼ ɩɚɪɤɟ ɜɫɬɪɟɱɚɸɬɫɹ ɞɜɚ ɜɢɞɚ ɡɟɥɟɧɵɯ 
ɥɹɝɭɲɟɤ: ɩɪɭɞɨɜɚɹ ɢ ɨɡɟɪɧɚɹ. 

ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ʉɚɦɚ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɫɬɟɪɥɹɞɶ, ɥɟɳ, ɤɚɪɚɫɶ, 
ɫɚɡɚɧ, ɫɨɦ, ɟɪɲ ɢ ɬ.ɞ. 



8.4.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

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 ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ. - ɜɵɛɪɨɫɵ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. - ɨɩɚɫɧɨɫɬɢ ɢ 
ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ ɪɚɦɤɚɯ 
ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɢɬɶ ɨɱɢɫɬɤɭ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ. 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 

8.4.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɛɳɢɣ ɨɛɴёɦ ɜɵɟɦɤɢ 
ɦɹɝɤɨɝɨ ɝɪɭɧɬɚ ɫɨɫɬɚɜɢɬ 471868 ɦ3, ɬɚɤɠɟ ɩɪɢ ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɛɭɞɟɬ ɡɚɬɨɩɥɟɧɚ ɩɥɨɳɚɞɶ 9 ɝɚ ɩɪɢ ɨɛɴёɦɟ 25 ɤɦ3 , Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 97 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ». 

8.4.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ:  

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

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



 

 

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

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

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

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

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 

8.4.5  Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

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

6.4.1 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 ܯ = 𝑁∙௤ଵ଴଴% ∙ ߩ = ସଽଽ଺ଶଽ଴∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ʹʹͶͺ͵͵ ˕                                                (8.1) 

ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (4996290 ɦ3) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3) 
 
6.4.2 Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

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

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ. , 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. ܯ = 𝑁∙௤ଵ଴଴% ∙ ߩ = ଶହ଴∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͷ ˕,                                                                (8.2) 

ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (250 ɬ) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3) 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 224833 ɬ 
ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 5 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 



ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ 
ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ 
ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
  



 

 

9 Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɊɁȺ ȽȺ, ɢɫɩɨɥɧɟɧɢɟ, 
ɧɚɫɬɪɨɣɤɢ, ɭɬɨɱɧɟɧɧɵɟ ɪɚɫɱɟɬɵ ɨɬɞɟɥɶɧɵɯ ɡɚɳɢɬ 

9.1 Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɊɁȺ ȽȺ 

Ɉɤɨɥɨ 15 ɥɟɬ ɧɚɡɚɞ ɜ ɷɧɟɪɝɟɬɢɤɟ ɫɬɚɥɨ ɦɚɫɫɨɜɨ ɜɧɟɞɪɹɬɶɫɹ ɧɨɜɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɡɚɳɢɬɵ ɨɛɴɟɤɬɨɜ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɟɟ 
ɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɧɚ ɛɚɡɟ ɩɪɨɰɟɫɫɨɪɨɜ. ȿɝɨ ɫɬɚɥɢ ɧɚɡɵɜɚɬɶ 
ɫɨɤɪɚɳɟɧɧɵɦ ɬɟɪɦɢɧɨɦ ɆɍɊɁ — ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ. 

Ɉɧɢ ɜɵɩɨɥɧɹɸɬ ɮɭɧɤɰɢɢ ɨɛɵɤɧɨɜɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɧɚ ɨɫɧɨɜɟ ɧɨɜɨɣ 
ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ — ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ (ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ). 

ɇɚ ɨɬɟɱɟɫɬɜɟɧɧɨɦ ɪɵɧɤɟ Ɇɉ ɊɁ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɨɞɭɤɰɢɹ ɦɧɨɠɟɫɬɜɚ ɮɢɪɦ-
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. Ɇɢɪɨɜɵɦɢ ɥɢɞɟɪɚɦɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ 
ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɹɜɥɹɸɬɫɹ ɟɜɪɨɩɟɣɫɤɢɟ ɤɨɦɩɚɧɢɢ ALSTOM (AREVA), 
ABB ɢ SIEMENS, ɜɟɞɭɳɢɦ ɨɬɟɱɟɫɬɜɟɧɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɇɉɉ 
«ɗɄɊȺ».   

Ɉɩɬɢɦɚɥɶɧɨɫɬɶ ɜɵɛɨɪɚ Ɇɉ ɊɁ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ ɦɢɧɢɦɢɡɚɰɢɸ 
ɨɬɧɨɲɟɧɢɹ ɡɚɬɪɚɬ ɤ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ʉ ɡɚɬɪɚɬɚɦ, ɤɪɨɦɟ ɫɬɨɢɦɨɫɬɢ ɫɚɦɢɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɢ ɪɚɫɯɨɞɵ ɧɚ ɫɟɪɜɢɫɧɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ, ɨɛɧɨɜɥɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɜɤɥɸɱɚɹ ɡɚɬɪɚɬɵ ɧɚ 
ɤɨɦɚɧɞɢɪɨɜɚɧɢɟ ɫɩɟɰɢɚɥɢɫɬɨɜ ɮɢɪɦɵ-ɩɪɨɢɡɜɨɞɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɫɬɨɢɦɨɫɬɶ ɞɪɭɝɢɯ 
ɫɟɪɜɢɫɧɵɯ ɭɫɥɭɝ ɢɡɝɨɬɨɜɢɬɟɥɟɣ. 

ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɡɚ ɪɭɛɟɠɨɦ, ɬɪɟɛɭɸɬ 
ɪɭɫɢɮɢɤɚɰɢɢ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɪɨɫɫɢɣɫɤɢɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ. ɇɟɨɛɯɨɞɢɦɨ ɞɨɫɤɨɧɚɥɶɧɨ ɪɚɡɨɛɪɚɬɶɫɹ, ɤɚɤ ɪɚɛɨɬɚɟɬ ɭɫɬɪɨɣɫɬɜɨ, 
ɤɚɤɚɹ ɜ ɧɟɦ ɡɚɥɨɠɟɧɚ ɥɨɝɢɤɚ. ɋɢɬɭɚɰɢɸ ɨɫɥɨɠɧɹɸɬ ɪɚɡɧɨɨɛɪɚɡɢɟ ɬɟɯɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɨɬɫɭɬɫɬɜɢɟ ɞɨɫɬɚɬɨɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɢɦɟɧɹɟɦɵɯ ɚɥɝɨɪɢɬɦɚɯ 
ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ.  

ȼ ɨɫɧɨɜɟ ɜɫɟɯ ɪɚɡɪɚɛɨɬɨɤ ɇɉɉ «ɗɄɊȺ» ɡɚɥɨɠɟɧɚ ɬɪɚɞɢɰɢɨɧɧɚɹ ɪɨɫɫɢɣɫɤɚɹ 
ɢɞɟɨɥɨɝɢɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ. Ɉɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɬɟɦ, ɱɬɨ ɨɫɧɨɜɧɚɹ ɢ ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɵ ɨɫɧɨɜɚɧɵ ɧɚ ɪɚɡɥɢɱɧɵɯ 
ɩɪɢɧɰɢɩɚɯ ɞɢɚɝɧɨɫɬɢɤɢ ɫɨɛɵɬɢɣ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ 
ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

9.2  ɂɫɩɨɥɧɟɧɢɟ 

ɋɨɫɬɚɜ ɡɚɳɢɬ ɤɨɦɩɥɟɤɬɚ ɨɩɪɟɞɟɥɟɧ ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 
Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɡɚɳɢɳɚɸɬ ɜɫɸ 
ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ ɝɟɧɟɪɚɬɨɪɚ, ɜɤɥɸɱɚɹ ɰɟɩɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɇɢɠɧɟɤɚɦɫɤɨɣ Ƚɗɋ 
ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ ɤɨɦɩɥɟɤɬɨɜ ɡɚɳɢɬ ɬɢɩɚ ɒɗ1111 (ɫ ɬɟɪɦɢɧɚɥɚɦɢ ɡɚɳɢɬ ɫɟɪɢɢ 
ɗɄɊȺ 200) ɩɪɨɢɡɜɨɞɫɬɜɚ ɇɉɉ «ɗɄɊȺ». Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ 
ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɡɚɳɢɬɵ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ (ȽȽ), ɚ ɬɚɤɠɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ (Ɍȼ) ɢ ɨɬɩɚɟɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɚɝɪɟɝɚɬɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 



ɧɭɠɞ (Ɍɋɇ). Ɉɛɳɢɣ ɜɢɞ ɲɤɚɮɚ ɬɢɩɚ ɒɗ1111 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ Ⱦ.1 
ɩɪɢɥɨɠɟɧɢɹ Ⱦ. 

ɇɚɥɢɱɢɟ 2-ɯ ɨɞɢɧɚɤɨɜɵɯ ɤɨɦɩɥɟɤɬɨɜ ɡɚɳɢɬ, ɞɭɛɥɢɪɭɸɳɢɯ ɞɪɭɝ ɞɪɭɝɚ, 
ɢɦɟɸɳɢɯ ɪɚɡɞɟɥɶɧɨɟ ɩɢɬɚɧɢɟ ɩɨ ɨɩɟɪɚɬɢɜɧɵɦ ɰɟɩɹɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ 
ɪɚɡɞɟɥɶɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ (ɌɌ ɢ Ɍɇ) ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɚɩɩɚɪɚɬɧɨɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ. ȼ 
ɫɥɭɱɚɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɞɧɨɝɨ ɢɡ ɤɨɦɩɥɟɤɬɨɜ ɆɉɁ, ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɛɨɬɚ ȽȽ, Ɍȼ ɢ 
Ɍɋɇ ɫ ɨɞɧɢɦ ɤɨɦɩɥɟɤɬɨɦ ɡɚɳɢɬ ɞɨ ɜɵɹɫɧɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɧɚ 
ɜɵɜɟɞɟɧɧɨɦ ɤɨɦɩɥɟɤɬɟ ɆɉɁ. ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦ ɡɚɳɢɬɵ ɤɨɦɩɥɟɤɫɚ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
Ⱦ.2 ɩɪɢɥɨɠɟɧɢɹ Ⱦ. 

ȼ ɤɨɦɩɥɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɜɨɞɚ ɢɡ ɪɚɛɨɬɵ ɥɸɛɨɣ ɢɡ 
ɫɢɫɬɟɦ ɡɚɳɢɬ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɩɨɥɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɨɫɬɚɜɲɟɣɫɹ ɫɢɫɬɟɦɵ 
ɡɚɳɢɬ. Ʉɪɨɦɟ ɬɨɝɨ ɜ ɲɤɚɮɚɯ ɡɚɳɢɬ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɜɵɜɨɞɚ ɢɡ ɪɚɛɨɬɵ ɥɸɛɨɣ ɡɚɳɢɬɵ. 

Ʉɚɠɞɵɣ ɤɨɦɩɥɟɤɬ Ɇɉ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ ɢɦɟɟɬ: 
 ɨɩɟɪɚɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɦɟɫɬɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɫɢɝɧɚɥɢɡɚɰɢɢ ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ ɨɛɳɟɧɢɹ «ɱɟɥɨɜɟɤ-ɦɚɲɢɧɚ»; 
 ɢɧɞɢɤɚɰɢɸ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɪɦɢɧɚɥɚ; 
 ɢɧɬɟɪɮɟɣɫ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɨɞɤɥɸɱɟɧɢɟ ɢ ɫɜɹɡɶ ɫ ɜɧɟɲɧɢɦ 

ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ – ɉɄ (ɩɨɪɬɵ Ethernet, RS232 ɢ UBS) ɫ ɰɟɥɶɸ ɜɜɨɞɚ 
ɢ ɜɵɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ. 

ɒɤɚɮ ɡɚɳɢɬ ɢɦɟɟɬ ɛɥɨɱɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɦɨɞɭɥɶɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ. ɇɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɡɚɳɢɬɵ ɨɛɴɟɤɬɚ ɮɭɧɤɰɢɢ ɜɵɛɢɪɚɸɬɫɹ ɢɡ 
ɛɢɛɥɢɨɬɟɤɢ ɩɪɨɝɪɚɦɦ ɰɢɮɪɨɜɨɝɨ ɬɟɪɦɢɧɚɥɚ ɫ ɩɨɦɨɳɶɸ ɩɟɪɫɨɧɚɥɶɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ.  

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ – ɉɈ  Ɇɉ ɬɟɪɦɢɧɚɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬ: 
 ɢɡɦɟɪɟɧɢɟ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹ; 
 ɫɢɝɧɚɥɢɡɚɰɢɸ ɫɪɚɛɚɬɵɜɚɧɢɹ ɤɚɠɞɨɣ ɡɚɳɢɬɵ ɢ ɭɫɬɪɨɣɫɬɜɚ 

ɚɜɬɨɦɚɬɢɤɢ; 
 ɪɟɝɢɫɬɪɚɰɢɸ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ ɢ ɚɧɚɥɨɝɨɜɵɯ ɩɚɪɚɦɟɬɪɨɜ; 
 ɨɫɰɢɥɥɨɝɪɚɮɢɪɨɜɚɧɢɟ ɚɜɚɪɢɣɧɵɯ ɢ ɩɪɟɞɚɜɚɪɢɣɧɵɯ ɩɪɨɰɟɫɫɨɜ 

ɡɚɳɢɳɚɟɦɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ (ɬɨɤɨɜ, ɧɚɩɪɹɠɟɧɢɣ ɢ ɞɢɫɤɪɟɬɧɵɯ 
ɫɢɝɧɚɥɨɜ); 

 ɧɟɩɪɟɪɵɜɧɭɸ ɩɪɨɜɟɪɤɭ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɭ; 
 ɩɪɨɫɦɨɬɪ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɣɤɢ ɢ ɡɚɞɚɧɢɟ ɥɨɝɢɤɢ ɪɚɛɨɬɵ ɢ ɭɫɬɚɜɨɤ 

ɡɚɳɢɬ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɮɚɤɬɨɪɨɜ ɩɭɫɤɚ ɨɫɰɢɥɥɨɝɪɚɮɚ ɜ ɞɢɚɥɨɝɨɜɨɦ ɪɟɠɢɦɟ ɫɨ 
ɜɫɬɪɨɟɧɧɨɝɨ ɞɢɫɩɥɟɹ ɬɟɪɦɢɧɚɥɚ, ɫ ɩɟɪɟɧɨɫɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɱɟɪɟɡ ɩɨɪɬ RS232 
ɢɥɢ ɩɨ ɫɟɬɢ SCADA ɫ ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫ ɡɚɳɢɬɨɣ ɨɬ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ (ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ); 

 ɫɨɯɪɚɧɟɧɢɟ ɜɫɟɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɣɤɢ ɜ ɨɬɞɟɥɶɧɨɦ ɮɚɣɥɟ 
ɧɚɫɬɪɨɣɤɢ, ɜɨɡɦɨɠɧɨɫɬɶ  ɷɤɫɩɨɪɬɚ / ɢɦɩɨɪɬɚ  ɮɚɣɥɨɜ ɧɚɫɬɪɨɣɤɢ,  ɩɚɪɚɦɟɬɪɨɜ 
ɧɚɫɬɪɨɣɤɢ ɢɡ ɮɚɣɥɚ / ɜ ɮɚɣɥ ɜ ɞɢɚɥɨɝɨɜɨɦ ɪɟɠɢɦɟ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ ɡɚɳɢɬɵ ɨɬ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ; 



 

 

 ɩɨɥɧɭɸ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɭ ɜɧɭɬɪɟɧɧɢɯ ɰɟɩɟɣ ɫ ɜɵɞɚɱɟɣ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ «ɝɨɬɨɜɧɨɫɬɶ» ɢɥɢ «ɧɟɬ ɝɨɬɨɜɧɨɫɬɢ». Ɉɬɫɭɬɫɬɜɢɟ 
ɝɨɬɨɜɧɨɫɬɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɞɚɱɟɣ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɫɢɝɧɚɥɚ ɫ 
ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɪɚɫɲɢɮɪɨɜɤɨɣ ɩɪɢɱɢɧɵ ɧɟɢɫɩɪɚɜɧɨɫɬɢ.  

ɋɢɫɬɟɦɚ ɡɚɳɢɬ ɤɚɠɞɨɝɨ ɲɤɚɮɚ ɧɟɡɚɜɢɫɢɦɚ ɩɨ ɰɟɩɹɦ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɜɯɨɞɧɵɦ ɢ ɜɵɯɨɞɧɵɦ ɰɟɩɹɦ, ɰɟɩɹɦ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɤɨɧɬɪɨɥɹ. 

Ⱦɟɣɫɬɜɢɟ ɜɵɯɨɞɨɜ ɡɚɳɢɬ ɫɢɫɬɟɦɵ ɧɚ ɥɸɛɨɟ ɜɵɯɨɞɧɨɟ ɪɟɥɟ ɷɬɨɣ ɠɟ 
ɫɢɫɬɟɦɵ ɡɚɳɢɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɣ «ɦɚɬɪɢɰɵ». 

9.3 ɇɚɫɬɪɨɣɤɢ 

9.3.1 ɇɚɫɬɪɨɣɤɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ 

ɇɚɫɬɪɨɣɤɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ 
ɢɡɦɟɪɟɧɢɹ ɬɟɤɭɳɢɯ ɜɟɥɢɱɢɧ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɩɨɥɭɱɚɟɦɵɯ ɫ ɌɌ ɢ Ɍɇ.   

ɇɚɫɬɪɨɣɤɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

ȼ ɮɚɣɥɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɡɚɩɢɫɵɜɚɸɬɫɹ ɟɞɢɧɢɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɜɫɟɯ 
ɤɚɧɚɥɨɜ Ⱥɐɉ. 

ȼ ɧɚɫɬɪɚɢɜɚɟɦɭɸ ɚɧɚɥɨɝɨɜɭɸ ɰɟɩɶ ɩɨɞɚɟɬɫɹ ɨɬ ɭɫɬɪɨɣɫɬɜɚ RETOM 
ɧɨɦɢɧɚɥɶɧɚɹ ɜɟɥɢɱɢɧɚ: ɜ ɰɟɩɢ ɬɨɤɚ – ɫɢɦɦɟɬɪɢɱɧɵɣ ɬɪɟɯɮɚɡɧɵɣ ɬɨɤ 
ɜɟɥɢɱɢɧɨɣ 1 Ⱥ,  ɜ ɰɟɩɶ ɧɚɩɪɹɠɟɧɢɹ ɡɜɟɡɞɵ – ɬɪɟɯɮɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 57,74 ȼ. 
Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɤɚɧɚɥɚ U0 ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɪɚɡɨɦɤɧɭɬɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ 
(Uɧɤ), ɪɚɜɧɨɟ 60 ȼ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ ɞɚɬɱɢɤɚ ɧɚ 100 ȼ. 

ɉɪɢ ɩɨɞɚɧɧɨɣ ɜɯɨɞɧɨɣ ɧɨɦɢɧɚɥɶɧɨɣ ɜɟɥɢɱɢɧɟ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ 
«Ɇɨɧɢɬɨɪ» (ɩɭɧɤɬ ɦɟɧɸ - Ⱥɐɉ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɤ (ɜ ɚɦɩɟɪɚɯ) ɢ ɧɚɩɪɹɠɟɧɢɟ (ɜ 
ɜɨɥɶɬɚɯ) ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɨɜ Ⱥɐɉ, ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɩɪɨɜɟɪɹɟɦɨɣ ɰɟɩɢ. 

ȼɵɱɢɫɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɧɚɥɚ Ⱥɐɉ ɩɨ ɮɨɪɦɭɥɟ: 
Uɢɡɦ
UɧɨɦК ЦПА  ,  

ɝɞɟ Uɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ  ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ Ⱥɐɉ;  
Uɢɡɦ – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɯɨɞɟ Ⱥɐɉ, ɢɡɦɟɪɟɧɧɨɟ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ 

«Ɇɨɧɢɬɨɪ». 
ȼ ɮɚɣɥɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɧɚɫɬɪɚɢɜɚɟɦɨɝɨ ɤɚɧɚɥɚ Ⱥɐɉ. 
ɉɪɢ ɩɨɞɚɧɧɨɣ ɜɯɨɞɧɨɣ ɧɨɦɢɧɚɥɶɧɨɣ ɜɟɥɢɱɢɧɟ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ 

«Ɇɨɧɢɬɨɪ» (ɪɚɡɞɟɥ «ɂɡɦɟɪɟɧɢɹ/ɰɟɩɢ») ɫɪɚɜɧɢɜɚɸɬɫɹ ɞɟɣɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ 
ɜɯɨɞɧɨɣ (ɩɨ ɩɪɢɛɨɪɭ) ɢ ɢɡɦɟɪɟɧɧɨɣ ɜɟɥɢɱɢɧ. Ɉɬɥɢɱɢɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 
1%. ɉɪɢ ɛɨɥɶɲɟɦ ɨɬɤɥɨɧɟɧɢɢ ɢɡɦɟɪɟɧɧɨɣ ɜɟɥɢɱɢɧɵ ɨɬ ɜɯɨɞɧɨɣ ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɜɬɨɪɢɬɶ ɧɚɫɬɪɨɣɤɭ. 

ȼɫɟ ɤɚɧɚɥɵ Ⱥɐɉ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. 

9.3.2 ɇɚɫɬɪɨɣɤɚ ɲɤɚɮɚ ɧɚ ɡɚɞɚɧɧɵɟ ɭɫɬɚɜɤɢ 

ɇɚɫɬɪɨɣɤɚ ɤɚɠɞɨɣ ɡɚɳɢɬɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ 



ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɧɚɥɚɞɤɟ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɤɨɧɤɪɟɬɧɨɣ ɡɚɳɢɬɵ. 
ɇɚɫɬɪɨɣɤɚ (ɡɚɩɢɫɶ) ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɲɤɚɮɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɮɚɣɥɟ 

ɤɨɧɮɢɝɭɪɚɰɢɢ (ɞɥɹ ɤɚɠɞɨɣ ɡɚɳɢɬɵ ɜ ɨɬɞɟɥɶɧɨɦ ɪɚɡɞɟɥɟ, ɢɦɟɸɳɟɦ 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɡɚɳɢɬɵ). 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɭɫɬɚɜɨɤ, ɡɚɞɚɧɧɵɯ Ɂɚɤɚɡɱɢɤɨɦ, ɡɚɩɢɫɵɜɚɸɬɫɹ ɬɢɩɨɜɵɟ 
ɭɫɬɚɜɤ. 

ȼ ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ 
ɩɟɪɟɡɚɩɢɫɢ ɱɟɪɟɡ ɜɫɬɪɨɟɧɧɭɸ ɤɥɚɜɢɚɬɭɪɭ ɢ ɢɧɞɢɤɚɬɨɪ ɩɨ ɦɟɬɨɞɢɤɟ ɪɭɤɨɜɨɞɫɬɜɚ 
ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɪɦɢɧɚɥɚ ɡɚɳɢɬ. 

ɇɚɫɬɪɨɣɤɚ (ɡɚɩɢɫɶ) ɭɫɬɚɜɨɤ ɜɵɞɟɪɠɟɤ ɜɪɟɦɟɧɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɮɚɣɥɟ 
ɤɨɧɮɢɝɭɪɚɰɢɢ (ɜ ɪɚɡɞɟɥɟ “DT”). 

ɉɪɢ ɷɬɨɦ ɧɨɦɟɪ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɟё ɧɨɦɟɪɭ ɧɚ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɟ. 

ȼ ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɭɫɬɚɜɨɤ ɜɵɞɟɪɠɟɤ ɜɪɟɦɟɧɢ, ɢɦɟɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɩɟɪɟɡɚɩɢɫɢ ɱɟɪɟɡ ɜɫɬɪɨɟɧɧɭɸ ɤɥɚɜɢɚɬɭɪɭ ɢ ɢɧɞɢɤɚɬɨɪ ɩɨ 
ɦɟɬɨɞɢɤɟ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɪɦɢɧɚɥɚ ɡɚɳɢɬ. 

ɇɚɫɬɪɨɣɤɚ ɦɚɬɪɢɰɵ ɨɬɤɥɸɱɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɮɚɣɥɟ 
ɤɨɧɮɢɝɭɪɚɰɢɢ (ɜ ɪɚɡɞɟɥɟ “IMOS”) ɫɨɝɥɚɫɧɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɟ ɲɤɚɮɚ. ɉɪɢ 
ɷɬɨɦ ɞɥɹ ɤɚɠɞɨɝɨ ɫɢɝɧɚɥɚ ɬɚɛɥɢɰɵ ɜɯɨɞɨɜ ɲɤɚɮɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɛɢɬ ɞɟɣɫɬɜɢɹ 
ɧɚ ɪɟɝɢɫɬɪɚɬɨɪ (R), ɨɫɰɢɥɥɨɝɪɚɮ (Ɉ)  ɢ ɩɭɫɤ ɨɫɰɢɥɥɨɝɪɚɮɚ (Ɋ), ɚ ɬɚɤɠɟ ɞɟɣɫɬɜɢɟ 
ɟɝɨ ɧɚ ɛɥɨɤ ɜɵɯɨɞɨɜ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɤɚɠɞɨɝɨ ɛɥɨɤɚ ɜɵɯɨɞɨɜ 
(ɗɈ2080) ɢɥɢ ɫɢɝɧɚɥɢɡɚɰɢɢ (ɗS211) ɡɚɩɢɫɵɜɚɟɬɫɹ 8-ɦɢ ɪɚɡɪɹɞɧɵɣ ɤɨɞ, ɤɚɠɞɵɣ 
ɪɚɡɪɹɞ  ɤɨɬɨɪɨɝɨ ɨɩɢɫɵɜɚɟɬ ɫɨɫɬɨɹɧɢɟ ɱɟɬɵɪɟɯ ɫɜɟɬɨɞɢɨɞɨɜ ɛɥɨɤɚ ɩɨ 16-
ɬɢɪɢɱɧɨɣ ɫɢɫɬɟɦɟ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɦɚɬɪɢɰɵ ɨɬɤɥɸɱɟɧɢɹ ɢ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɪɢ ɩɨɦɨɳɢ ɜɫɬɪɨɟɧɧɨɣ ɤɥɚɜɢɚɬɭɪɵ ɢ ɢɧɞɢɤɚɬɨɪɚ ɩɨ ɦɟɬɨɞɢɤɟ 
ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɪɦɢɧɚɥɚ ɡɚɳɢɬ.     

9.4  ɍɬɨɱɧɟɧɧɵɟ ɪɚɫɱɟɬɵ ɨɬɞɟɥɶɧɵɯ ɡɚɳɢɬ  

ȼ ɩɭɧɤɬɟ 5.4 ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɢ ɪɚɫɱɟɬ: 
 ɉɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ; 
 Ɂɚɳɢɬɵ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɵ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɵ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ; 
 Ɂɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ; 
 Ɂɚɳɢɬɵ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɨɤ. 

9.4.1  Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ȽȽ 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɬɨɤɨɜɵɟ ɡɚɳɢɬɵ ɹɜɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ-ɫɟɥɟɤɬɢɜɧɵɦɢ 
ɡɚɳɢɬɚɦɢ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɫɬɚɬɨɪɚ ȽȽ ɞɨ I  1,05 ∙ Iɧɨɦ  ɫ  ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ t 
= 9 ɫɟɤɭɧɞ   ɩɪɨɯɨɞɢɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɫɢɝɧɚɥ, ɢ ɡɚɩɭɫɤɚɟɬɫɹ ɡɚɳɢɬɚ ɨɬ 



 

 

ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ  I1, ɢɦɟɸɳɚɹ  ɜɵɞɟɪɠɤɭ ɜɪɟɦɟɧɢ, ɨɛɪɚɬɧɨ ɡɚɜɢɫɢɦɭɸ 
ɨɬ ɜɟɥɢɱɢɧɵ ɬɨɤɚ .      

ɍɜɟɥɢɱɟɧɢɟ ɬɨɤɚ ɫɬɚɬɨɪɚ ȽȽ ɞɨ I = 1,2 ∙ Iɧɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɜ ɩɪɢɥɟɝɚɸɳɟɣ ɫɟɬɢ; ɩɪɢ ɷɬɨɦ ɫɪɚɛɚɬɵɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ 
ɡɚɳɢɬɚ ɫ ɛɥɨɤɢɪɨɜɤɨɣ ɩɨ ɧɚɩɪɹɠɟɧɢɸ Iɝ > (U <), ɢɦɟɸɳɟɣ ɭɫɬɚɜɤɭ U = 0,6 ∙ 
Uɧɨɦ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ȽȽ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ t = 6 ɫɟɤɭɧɞ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ  ɜɵɤɥɸɱɚɬɟɥɹ  ɝɟɧɟɪɚɬɨɪɚ ɢ ȺȽɉ.  

ɋɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ ɫɢɝɧɚɥɢɡɢɪɭɟɬɫɹ ɫɜɟɬɨɞɢɨɞɚɦɢ ɜ ɛɥɨɤɚɯ ɧɚ ɥɢɰɟɜɨɣ 
ɩɚɧɟɥɢ ɬɟɪɦɢɧɚɥɚ. 

9.4.2 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ Ɍȼ 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɱɟɪɟɡ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍȼ ɞɨ 
ɡɧɚɱɟɧɢɹ Iɜɬ = (1,246 ÷ 1,33) ∙ Iɧɨɦ ɫɪɚɛɚɬɵɜɚɟɬ ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ Ɍȼ  I1Ɍȼ, 
ɤɨɬɨɪɚɹ ɫ ɜɵɞɟɪɠɤɨɣ  ɜɪɟɦɟɧɢ t = 9 ɫɟɤɭɧɞ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ.  

ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɱɟɪɟɡ Ɍȼ ɞɨ I = (3,359 ÷ 3,514) ∙ Iɧɨɦ ɜ 
ɞɟɣɫɬɜɢɟ ɩɪɢɯɨɞɢɬ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ I >Ɍȼ. ɗɬɚ ɡɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ t = 0,4 ɫɟɤɭɧɞɵ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ȺȽɉ. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ Ɍȼ ɞɨ ɡɧɚɱɟɧɢɹ 
Iɜɬ = 17,74 ∙ Iɧɨɦ ɫɪɚɛɚɬɵɜɚɟɬ ɡɚɳɢɬɚ I>>ȼɌ, ɤɨɬɨɪɚɹ ɛɟɡ ɜɵɞɟɪɠɤɢ  ɜɪɟɦɟɧɢ  
ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ  ɜɵɤɥɸɱɚɬɟɥɹ  ɝɟɧɟɪɚɬɨɪɚ, ɨɬɤɥɸɱɟɧɢɟ ȺȽɉ ɢ 
ɪɚɡɜɨɡɛɭɠɞɟɧɢɟ ɋɌɋ (ɫɢɫɬɟɦɚ ɬɢɪɢɫɬɨɪɧɨɝɨ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ). 

ɋɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ ɫɢɝɧɚɥɢɡɢɪɭɟɬɫɹ ɫɜɟɬɨɞɢɨɞɚɦɢ ɜ ɛɥɨɤɚɯ ɧɚ 
ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɬɟɪɦɢɧɚɥɚ. 

9.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ 

ɉɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɩɟɪɟɝɪɟɜɚɸɬɫɹ ɤɪɚɣɧɢɟ ɩɚɤɟɬɵ 
ɠɟɥɟɡɚ ɫɬɚɬɨɪɚ ɢ ɜɨɡɧɢɤɚɸɬ ɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɬɟɪɟɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɜɵɩɚɞɟɧɢɟɦ ɢɡ  ɫɢɧɯɪɨɧɢɡɦɚ. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɬɚɤɨɝɨ ɪɟɠɢɦɚ ɜ 
ɤɨɦɩɥɟɤɬɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɜɵɩɨɥɧɟɧɚ ɡɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ 
ɜɨɡɛɭɠɞɟɧɢɹ  IɊ < ȽȽ, ɤɨɬɨɪɚɹ ɜɵɩɨɥɧɟɧɚ ɧɚ ɨɫɧɨɜɟ ɨɪɝɚɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ 
ɩɨɞɤɥɸɱɟɧɚ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɲɢɧɚɯ 13,8 
ɤȼ, ɧɚ ɦɟɠɞɭɮɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɪɚɡɧɨɫɬɶ ɮɚɡɧɵɯ ɬɨɤɨɜ. 

ɉɪɢ ɬɨɤɟ ɫɬɚɬɨɪɚ ȽȽ I1  1,1 ∙ Iɧɨɦ ɢ ɬɨɤɟ ɪɨɬɨɪɚ  Iɪ < 0,1 ∙ Iɪɨɬ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ t = 0,5 ɫɟɤɭɧɞɵ. 

 Ɂɚɳɢɬɚ ɫɪɚɛɚɬɵɜɚɟɬ ɢ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ 
ɢ ɧɚ ɝɚɲɟɧɢɟ ɩɨɥɹ. ɋɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ ɫɢɝɧɚɥɢɡɢɪɭɟɬɫɹ ɫɜɟɬɨɞɢɨɞɚɦɢ ɜ 
ɛɥɨɤɚɯ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɬɟɪɦɢɧɚɥɚ. 



9.4.4 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ 

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɟɧɚ 
ɫɩɟɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɎU, ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɤɨɬɨɪɨɣ ɨɫɧɨɜɚɧ ɧɚ ɫɪɚɜɧɟɧɢɢ ɭɝɥɚ 
ɦɟɠɞɭ ɥɢɧɟɣɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚɩɪɹɠɟɧɢɟɦ 
ɭɝɥɨɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɭɝɥɚ 90 ɦɟɠɞɭ ɷɬɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ ɡɚɳɢɬɚ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ t = 5 ɫɟɤɭɧɞ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ, ɚ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɭɝɥɚ 
180 ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɝɚɲɟɧɢɟ ɩɨɥɹ. Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ 
ɪɟɠɢɦɚ ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɶ. ɋɪɚɛɚɬɵɜɚɧɢɟ 
ɡɚɳɢɬɵ ɫɢɝɧɚɥɢɡɢɪɭɟɬɫɹ ɫɜɟɬɨɞɢɨɞɚɦɢ ɜ ɛɥɨɤɚɯ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɬɟɪɦɢɧɚɥɚ. 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɥɸɛɨɝɨ ɢɡ ɧɚɩɪɹɠɟɧɢɣ, ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢɥɢ ɧɚ 
ɍɂȽ, ɧɢɠɟ 50 ȼ ɪɚɛɨɬɚ ɮɚɡɨɫɪɚɜɧɢɜɚɸɳɟɝɨ ɨɪɝɚɧɚ ɛɥɨɤɢɪɭɟɬɫɹ. 

9.4.5 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɰɟɩɹɯ ɜɨɡɛɭɠɞɟɧɢɹ 

Ⱦɥɹ ɡɚɳɢɬɵ ɝɚɥɶɜɚɧɢɱɟɫɤɢ ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɡɟɦɥɟɣ ɰɟɩɟɣ ɜɨɡɛɭɠɞɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ ɨɬ  ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ ɫɥɭɠɢɬ ɡɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɰɟɩɹɯ ɜɨɡɛɭɠɞɟɧɢɹ Re<. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ 
ɨɫɧɨɜɚɧ ɧɚ ɩɨɞɚɱɟ ɧɚɥɨɠɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɱɚɫɬɨɬɨɣ f = 16,7 Ƚɰ ɱɟɪɟɡ 
ɫɩɟɰɢɚɥɶɧɵɣ ɛɥɨɤ ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ ɱɚɫɬɨɬɧɨɝɨ ɮɢɥɶɬɪɚ ɧɚ ɨɛɦɨɬɤɭ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. Ɂɚɳɢɬɚ ɢɦɟɟɬ ɞɜɟ ɧɟɡɚɜɢɫɢɦɵɟ ɫɬɭɩɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɢɡɨɥɹɰɢɢ. 

Ʉɨɦɩɥɟɤɬ ɡɚɳɢɬɵ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɪɨɬɨɪɚ ȽȽ ɨɯɜɚɬɵɜɚɟɬ: ɪɨɬɨɪ 
ȽȽ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɋɌɋ, ɜɬɨɪɢɱɧɭɸ ɫɬɨɪɨɧɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ Ɍȼ 
ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɲɢɧɨɜɤɢ. ɉɪɢ ɫɧɢɠɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɞɨ z = 
50 ɤɈɦ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ t = 9 ɫɟɤɭɧɞ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ 
ɫɢɝɧɚɥɢɡɚɰɢɹ, ɚ ɩɪɢ ɫɧɢɠɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɞɨ z = 10 ɤɈɦ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ t = 10 ɫɟɤɭɧɞ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɨɬɤɥɸɱɟɧɢɟ ȺȽɉ ɢ ɨɫɬɚɧɨɜ ɚɝɪɟɝɚɬɚ. Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ 
ɧɚɪɭɲɟɧɢɟ (ɨɛɪɵɜ) ɤɨɧɬɚɤɬɚ ɪɟɥɟɣɧɨɣ ɳёɬɤɢ ɩɪɢ ёɦɤɨɫɬɢ ɪɨɬɨɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɡɟɦɥɢ ɧɟ ɦɟɧɟɟ 0,2 ɦɤɎ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɢɝɧɚɥɢɡɚɰɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 

ɋɨɜɦɟɫɬɧɨ ɝɟɧɟɪɚɬɨɪɵ ɧɚɥɨɠɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɪɚɡɧɵɯ ɲɤɚɮɨɜ 
ɪɚɛɨɬɚɬɶ ɧɟ ɦɨɝɭɬ, ɩɨɷɬɨɦɭ ɡɚɳɢɬɚ Re< ɞɨɥɠɧɚ ɛɵɬɶ ɜɜɟɞɟɧɚ ɬɨɥɶɤɨ ɧɚ ɨɞɧɨɦ 
ɲɤɚɮɭ ɡɚɳɢɬ ɚɝɪɟɝɚɬɚ. 

ɋɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ ɫɢɝɧɚɥɢɡɢɪɭɟɬɫɹ ɫɜɟɬɨɞɢɨɞɚɦɢ ɜ ɛɥɨɤɚɯ ɧɚ ɥɢɰɟɜɨɣ 
ɩɚɧɟɥɢ ɬɟɪɦɢɧɚɥɚ. 

9.4.6 Ʉɨɧɬɪɨɥɶ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɧɚɩɪɹɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ 

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɥɨɠɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ ɜ ɲɤɚɮɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɧɬɪɨɥɶ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ 
ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɤɨɦɩɥɟɤɬ ɡɚɳɢɬ ɨɫɧɚɳёɧ ɭɫɬɪɨɣɫɬɜɨɦ ɤɨɧɬɪɨɥɹ 
ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɧɚɩɪɹɠɟɧɢɹ – Ʉɂɇ, ɤɨɬɨɪɨɟ ɩɨɞɤɥɸɱɟɧɨ ɤɨ ɜɬɨɪɢɱɧɵɦ 
ɨɛɦɨɬɤɚɦ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ, ɫɨɟɞɢɧёɧɧɵɦ ɜ 



 

 

«ɡɜɟɡɞɭ» ɢ ɜ «ɬɪɟɭɝɨɥɶɧɢɤ». ɉɪɢ ɷɬɨɦ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɦɚɝɧɢɬɨɞɜɢɠɭɳɢɟ 
ɫɢɥɵ ɨɬ ɬɨɤɨɜ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɯ ɷɬɢɦ ɞɜɭɦ ɧɚɩɪɹɠɟɧɢɹɦ ɜɡɚɢɦɧɨ 
ɭɪɚɜɧɨɜɟɲɟɧɵ. 

ɍɫɬɪɨɣɫɬɜɨ Ʉɂɇ ɧɟ ɪɚɛɨɬɚɟɬ ɜ ɧɨɪɦɚɥɶɧɵɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ ɢ 
ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ, ɧɨ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɛɪɵɜ ɨɞɧɨɣ, ɞɜɭɯ ɢɥɢ ɬɪёɯ 
ɮɚɡ, ɚ ɬɚɤɠɟ ɧɭɥɟɜɨɝɨ ɩɪɨɜɨɞɚ ɜ ɰɟɩɹɯ ɧɚɩɪɹɠɟɧɢɹ, ɫɨɟɞɢɧёɧɧɵɯ ɜ «ɡɜɟɡɞɭ». 

ɉɪɢ ɫɧɢɠɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɞɨ U < 0,5 ∙ Uɧɨɦ, ɨɛɪɵɜɟ ɮɚɡ, ɢɡɦɟɧɟɧɢɢ 
ɱɟɪɟɞɨɜɚɧɢɹ ɮɚɡ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ t = 2 ɫɟɤɭɧɞɵ. 

ɋɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ ɫɢɝɧɚɥɢɡɢɪɭɟɬɫɹ ɫɜɟɬɨɞɢɨɞɚɦɢ  ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ 
ɬɟɪɦɢɧɚɥɚ. 

9.4.7 Ɂɚɳɢɬɚ ɨɬ ɫɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɝɟɧɟɪɚɬɨɪɚ 

Ɂɚɳɢɬɚ ɨɬ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

 ɨɪɝɚɧ ɱɚɫɬɨɬɵ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɫɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ  F<; 
 ɨɪɝɚɧ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ  U>, ɤɨɧɬɪɨɥɢɪɭɸɳɢɣ ɧɚɥɢɱɢɟ 

ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɜɜɨɞɹɳɢɣ ɜ ɞɟɣɫɬɜɢɟ ɡɚɳɢɬɭ. 
 ɉɪɢ ɫɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɝɟɧɟɪɚɬɨɪɚ f < 43ɝɰ ɡɚɳɢɬɚ ɫɪɚɛɚɬɵɜɚɟɬ ɢ 

ɞɟɣɫɬɜɭɟɬ ɧɚ  ɨɬɤɥɸɱɟɧɢɟ  ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ  ɨɬɤɥɸɱɟɧɢɟ  ȺȽɉ. 
Ɂɚɳɢɬɚ ɧɟ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɫɧɹɬɢɢ ɢ ɩɨɞɚɱɟ ɧɚɩɪɹɠɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ 

ɫɟɬɢ ɩɥɚɜɧɨ ɢɥɢ ɬɨɥɱɤɨɦ. ɋɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ ɫɢɝɧɚɥɢɡɢɪɭɟɬɫɹ ɫɜɟɬɨɞɢɨɞɚɦɢ 
ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɬɟɪɦɢɧɚɥɚ. 

9.4.8 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ 

ɉɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɟɝɨ ɨɬɤɥɸɱɟɧɢɟ ɢ ɨɬɤɚɡɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɪɚɛɚɬɵɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ 
ɜɵɤɥɸɱɚɬɟɥɹ – ɍɊɈȼ, ɞɟɣɫɬɜɭɸɳɟɟ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ t = 0,4 ɫɟɤɭɧɞɵ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɲɟɫɬɨɹɳɟɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 

ɉɪɢ ɷɬɨɦ ɤɨɧɬɪɨɥɶ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɬɪёɯɮɚɡɧɨɝɨ ɬɨɤɨɜɨɝɨ ɨɪɝɚɧɚ, ɢɦɟɸɳɟɝɨ ɭɫɬɚɜɤɭ   
Iɫɪɚɛ. = 0,1 ∙ Iɧɨɦ. 
  



ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ 
ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɇɢɠɧɟɤɚɦɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ʉɚɦɚ, 
ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: 

 ɨɫɧɨɜɧɨɝɨ (ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1%) ܳ଴,ଵ% = ʹʹͲʹͲ ˏଷ/˔; 
 ɩɨɜɟɪɨɱɧɨɝɨ (ɩɪɢ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01%) ܳ଴,଴ଵ% = ʹͶ͸ͺʹ ˏଷ/˔. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ˖ܰ˔˕ = ͷͻͲ ʛʑ˕ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ Э˔˓.ˏːˆ =ʹ,ͺ ˏˎ˓ˇ. ˍʑ˕ ∙ ˚. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ  ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ 
ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ 
ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: ܪ௠𝑖௡ = ͳ͸,ͺ ˏ; ܪ˓˃˔˚ = ͳͻ,ͺ ˏ; ܪ௠௔௫ = ʹ͹ ˏ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɪɚɫɱёɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ ͵͵Ͳͻ ˏଷ/˔. 

ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧɵ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɉɅ30ɚ-ȼ ɢ ɉɅ30ɛ-ȼ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥёɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɲɟɫɬɶɸ 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ30ɚ-ȼ-900. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 62,5 ɨɛ/ɦɢɧ ɩɨɞɨɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1500/170-96 ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 100 Ɇȼɬ. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 9 ɩɪɢɫɨɟɞɢɧɟɧɢɣ ( 3 
ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɚ ɢ 6 ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ) ɈɊɍ 220 ɤȼ «ɫ ɞɜɭɦɹ 
ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ». ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ 
ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

 ɛɥɨɱɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-250000/220-ɍ1; 
 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɨɛɲɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-

1600/13,8; 
 ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ Ⱥɋ-240/32. 

ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɛɵɥ ɩɪɢɧɹɬ ɄȺȽ – 20. 
ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 

ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 
ɛɟɬɨɧɧɨɣ. 

 ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
 ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ – 121 ɦ; 



 

 

 ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ – 220,5 ɦ; 
 ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 

ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ – 564 ɦ; 
  ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɝɥɭɛɢɧɧɵɦ ɜɨɞɨɫɥɢɜɨɦ – 81 ɦ; 
 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ –  2508,5 ɦ; 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱёɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 

 ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 31,6 ɦ; 
 ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 34,4 ɦ; 
 ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 24; 
 ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 24 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 73,9 ɦ; 
 ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 12 ɦ. 

Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɸɬɫɹ ɜɨɞɨɛɨɣɧɵɟ ɫɬɟɧɤɢ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ 
ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ 
ɩɨɫɬɨɹɧɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ. 

Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,27 ɞɥɹ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɇɢɠɧɟɤɚɦɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ 
ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ 
ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ  ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ. 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 6 ɥɟɬ; 
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,13 ɪɭɛ./ɤȼɬ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɇɢɠɧɟɤɚɦɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 
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ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɞɥɹ ɪɟɤɢ Ʉɚɦɚ 
Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII Qɫɪ. ɝɨɞ 
1932 983 868 765 6706 8971 4854 1543 1511 1286 2103 2354 1478 2785 
1933 1127 1040 872 6710 7110 4888 1938 1943 1648 2479 2820 1517 2841 
1934 1015 961 993 5010 12664 6832 1487 1438 1712 2190 1919 1555 3148 
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1936 987 784 652 3514 14419 4600 1468 1558 1012 1904 1583 1457 2828 
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1940 816 606 512 6417 13147 3357 2058 1659 1345 1702 1766 1208 2883 
1941 1127 988 984 5218 10804 3597 1720 1435 1539 2084 1800 1722 2751 
1942 1095 961 837 4511 15991 5848 2146 2098 1625 2083 2050 1399 3387 
1943 866 741 636 6758 10743 3785 1943 1720 1270 1830 1570 1349 2768 
1944 775 645 626 5170 10050 2979 1214 1119 1115 1513 1147 1185 2295 
1945 958 660 580 9075 11285 3600 1525 1783 1610 2083 1386 1413 2996 
1946 992 815 701 4681 8598 3170 1132 1234 1115 1572 1441 1561 2251 
1947 1005 830 686 10385 9986 3754 1726 1820 1989 2412 1765 1331 3141 
1948 970 895 857 5662 13036 2796 1336 1655 1801 1984 1395 1597 2832 
1949 1238 1095 1040 10369 15727 7149 2599 2227 1985 2675 2512 1807 4202 
1950 1099 1114 953 4123 11828 3165 1762 1766 1707 2029 1720 1508 2731 
1951 1020 892 755 3943 13769 4105 1399 1299 1673 2031 1446 1448 2815 
1952 975 917 781 4334 15827 3795 1401 1629 1482 1782 1562 1258 2979 
1953 1261 1228 981 8169 12445 7414 2570 2034 1651 2459 1710 1866 3649 
1954 972 729 648 3371 12833 3425 1534 1604 1226 1550 1105 1356 2529 
1955 872 624 578 4188 7963 4070 2058 1898 1546 1864 1966 1203 2402 
1956 920 752 609 4399 12996 7097 1742 1546 1501 2396 1649 1147 3063 
1957 1357 697 486 4124 11528 3626 1546 1384 1619 2066 1649 1199 2607 
1958 993 848 692 4324 9492 3927 1198 1387 1653 2014 1690 1359 2465 
1959 815 702 634 4919 11644 4338 1656 1492 1139 1502 1093 1400 2611 
1960 1030 884 861 5059 11630 4889 1821 1342 1366 1677 1062 1592 2768 
1961 1093 1120 956 9729 11867 6820 1863 2110 1949 1903 1184 1478 3506 
1962 1085 1049 1073 7061 12634 4263 1794 1579 1543 2053 1862 1563 3130 
1963 1572 1148 1074 5185 14524 3430 1705 1406 1114 1664 1536 1822 3015 
1964 1126 928 617 3931 5540 3741 1296 1230 1168 1643 1398 1343 1997 
1965 1338 1347 1312 7556 6510 2598 1235 1253 1402 1560 1283 1621 2418 
1966 1232 1028 1030 5642 14676 3261 2153 1349 1557 1916 1945 1590 3115 
1967 1059 881 1239 9018 16169 6832 2034 2066 1295 1618 1279 1690 3765 
1968 1381 1015 1123 9658 13526 3269 1770 2074 1444 1730 1289 1831 3343 
1969 897 722 676 7009 10958 6197 1224 1391 1265 1512 791 1508 2846 
1970 1262 452 229 8309 15254 4672 1172 1302 1243 1671 1804 1428 3233 
1971 1105 1066 1138 7890 13839 6850 1712 1756 1300 1917 1462 1461 3458 
1972 1086 1024 976 11035 16227 5826 2674 2000 1344 1912 2584 1373 4005 
1973 809 758 921 5516 11061 3819 1982 1481 1264 1464 1063 1125 2605 
1974 516 524 500 10331 13898 5807 1843 1621 1354 1717 1846 1358 3443 
1975 797 1149 795 7743 11603 7255 1176 1081 1101 1672 1800 1482 3138 
1976 1121 815 714 5872 13974 4525 1518 1353 1350 1743 1792 1754 3044 
1977 857 524 475 7362 10396 2959 1451 1616 995 1308 1433 1521 2575 
1978 879 410 262 5473 12747 5509 1505 1365 1179 1532 2714 2127 2975 
1979 521 755 619 4171 5910 3802 1099 1493 800 754 1727 1215 1905 
1980 1215 1138 937 6246 15084 3225 1703 816 935 1359 2441 894 2999 
1981 1095 1048 1125 11695 13295 3951 1341 2083 1148 1504 2512 1953 3562 
Qɫɪ. 1030 881 800 6586 11990 4566 1704 1621 1424 1873 1733 1492 2975 

 
 
 



 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.2 – ɋɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ ɜ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ ɢ ɩɟɪɢɨɞ 
ɩɨɥɨɜɨɞɶɹ 

№ 
ɫɬɪɨɤ 

Ɋ% Ƚɨɞɵ 
Qɫɪ. 
ɝɨɞ 

Ƚɨɞɵ Qɫɪ.ɩɨɥ. Ƚɨɞɵ Qɫɪ.ɦɟɠ. 

1 2 1949 4202 1949 11082 1949 1909 
2 4 1939 4136 1972 11029 1939 1893 
3 6 1972 4005 1939 10863 1953 1751 
4 8 1967 3765 1967 10673 1937 1716 
5 10 1953 3649 1974 10012 1933 1709 
6 12 1981 3562 1981 9647 1972 1664 
7 14 1961 3506 1971 9526 1938 1651 
8 16 1971 3458 1961 9472 1942 1588 
9 18 1974 3443 1970 9412 1981 1534 
10 20 1942 3387 1953 9343 1966 1533 
11 22 1968 3343 1975 8867 1950 1518 
12 24 1970 3233 1968 8818 1968 1517 
13 25 1938 3232 1942 8783 1961 1517 
14 27 1934 3148 1980 8185 1962 1511 
15 29 1947 3141 1934 8169 1947 1507 
16 31 1975 3138 1956 8164 1941 1489 
17 33 1962 3130 1976 8124 1934 1474 
18 35 1966 3115 1969 8055 1967 1462 
19 37 1956 3063 1947 8042 1963 1449 
20 39 1976 3044 1945 7987 1971 1435 
21 41 1963 3015 1962 7986 1932 1432 
22 43 1980 2999 1952 7985 1955 1401 
23 45 1945 2996 1938 7975 1948 1388 
24 47 1937 2991 1978 7910 1935 1376 
25 49 1952 2979 1966 7860 1965 1372 
26 51 1978 2975 1963 7713 1956 1362 
27 53 1940 2883 1940 7640 1976 1351 
28 55 1969 2846 1936 7511 1957 1334 
29 57 1933 2841 1951 7272 1945 1333 
30 59 1948 2832 1960 7193 1978 1330 
31 61 1936 2828 1948 7165 1951 1329 
32 63 1951 2815 1943 7095 1943 1325 
33 65 1932 2785 1959 6967 1958 1315 
34 67 1943 2768 1977 6906 1952 1310 
35 69 1960 2768 1932 6844 1940 1297 
36 71 1941 2751 1937 6815 1960 1293 
37 73 1950 2731 1973 6799 1980 1271 
38 75 1959 2611 1954 6543 1936 1267 
39 76 1957 2607 1941 6540 1974 1253 
40 78 1973 2605 1957 6426 1975 1228 
41 80 1935 2593 1950 6372 1973 1207 
42 82 1977 2575 1935 6242 1964 1194 
43 84 1954 2529 1933 6236 1954 1192 
44 86 1958 2465 1944 6066 1946 1174 
45 88 1965 2418 1958 5914 1970 1174 
46 90 1955 2402 1965 5555 1959 1159 
47 92 1944 2295 1946 5483 1977 1131 
48 94 1946 2251 1955 5407 1969 1110 
49 96 1964 1997 1979 4628 1944 1038 
50 98 1979 1905 1964 4404 1979 998 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (1 ɢɬɟɪɚɰɢɹ) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ  Ɉɛɴɟɦɵ ɜ-ɳɚ Ɉɬɦɟɬɤɢ ȼȻ ࢆʜʐ, ˏ 
 

ʜˆˠ˔, ˏ 
 

𝑵ˆˠ˔, ʛʑ˕ 
 

𝑵ˆ˃˓, ʛʑ˕ 
 

𝑸˒ˑˎ.˄˞˕.,  ˏ૜/𝒄 

𝑸˗, ˏ૜/𝒄 

 𝑸˅−˜˃, ˏ૜/𝒄 
 

 𝑸˘.˔˄., ˏ૜/𝒄 
 

𝑸ˆˠ˔,ˏ૜/𝒄 

 𝑸ː˄, ˏ૜/𝒄 
 

𝑸˅˘ˍ, ˏ૜/𝒄 
𝑽ː, ˏ૜ 

𝜟𝑽, ˏ૜ 
𝑽ˍ, ˏ૜ 

 ˏ ,ːࢆ

 ˏ ,ˍࢆ
 

 ˏ ,˓˔ࢆ
 

9 1176 1 173 0 1349 1350 1350 25,00 0,45 24,55 68,00 67,91 67,95 45,08 22,68 275 
ɩɨ 
ɜɯɤ 

10 718 1 631 0 1349 1350 1350 24,55 1,64 22,92 67,91 67,49 67,70 45,08 22,42 272 
ɩɨ 
ɜɯɤ 

11 496 1 353 0 849 850 850 22,92 0,91 22,00 67,49 67,21 67,35 43,35 23,80 182 
ɩɨ 
ɜɯɤ 

12 363 1 578 0 941 942 850 22,00 1,50 20,50 67,21 66,69 66,95 43,70 23,05 195 195 

1 487 1 479 0 966 967 850 20,50 1,24 19,26 66,69 66,21 66,45 43,79 22,46 195 195 

2 539 1 310 0 849 850 850 19,26 0,80 18,46 66,21 65,87 66,04 43,35 22,49 172 
ɩɨ 
ɜɯɤ 

3 736 1 113 0 849 850 850 18,46 0,29 18,17 65,87 65,74 65,81 43,35 22,26 170 
ɩɨ 
ɜɯɤ 

4 2876 1 -1527 0 1349 1350 1350 18,17 -3,96 22,12 65,74 67,25 66,50 45,08 21,22 257 
ɩɨ 
ɜɯɤ 

5 3787 1 -2438 0 1349 1350 1350 22,12 -6,32 28,44 67,25 68,58 67,92 45,08 22,64 275 
ɩɨ 
ɜɯɤ 

6 2513 1 -1164 0 1349 1350 1350 28,44 -3,02 31,46 68,58 69,37 68,97 45,08 23,70 287 
ɩɨ 
ɜɯɤ 

7 1969 1 -620 0 1349 1350 1350 31,46 -1,61 33,07 69,37 70,36 69,87 45,08 24,59 298 
ɩɨ 
ɜɯɤ 

8 1349 1 0 0 1349 1350 1350 33,07 0,00 33,07 70,36 70,36 70,36 45,08 25,09 304 
ɩɨ 
ɜɯɤ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.4– Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (2 ɢɬɟɪɚɰɢɹ) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ  Ɉɛɴɟɦɵ ɜ-ɳɚ Ɉɬɦɟɬɤɢ ȼȻ ࢆʜʐ, ˏ 
 

ʜˆˠ˔, ˏ 
 

𝑵ˆˠ˔, ʛʑ˕ 
 

𝑵ˆ˃˓, ʛʑ˕ 
 

𝑸˒ˑˎ.˄˞˕.,  ˏ૜/𝒄 

𝑸˗, ˏ૜/𝒄 

 𝑸˅−˜˃, ˏ૜/𝒄 
 

 𝑸˘.˔˄., ˏ૜/𝒄 
 

𝑸ˆˠ˔,ˏ૜/𝒄 

 𝑸ː˄, ˏ૜/𝒄 
 

𝑸˅˘ˍ, ˏ૜/𝒄 
𝑽ː, ˏ૜ 

𝜟𝑽, ˏ૜ 
𝑽ˍ, ˏ૜ 

 ˏ ,ːࢆ

 ˏ ,ˍࢆ
 

 ˏ ,˓˔ࢆ
 

9 1176 1 173 0 1349 1350 1350 25,00 0,45 24,55 68,00 67,91 67,95 45,08 22,68 275 
ɩɨ 
ɜɯɤ 

10 718 1 631 0 1349 1350 1350 24,55 1,64 22,92 67,91 67,49 67,70 45,08 22,42 272 
ɩɨ 
ɜɯɤ 

11 496 1 664 0 1160 1161 850 22,92 1,72 21,20 67,49 66,94 67,22 44,47 22,54 235 235 
12 363 1 1486 0 1849 1850 850 21,20 3,85 17,35 66,94 65,38 66,16 46,41 19,56 325 325 

1 487 1 1620 0 2107 2108 850 17,35 4,20 13,15 65,38 63,25 64,32 46,96 17,16 325 325 
2 539 1 1062 0 1601 1602 850 13,15 2,75 10,39 63,25 61,38 62,32 45,79 16,32 235 235 

3 736 1 113 0 849 850 850 10,39 0,29 10,10 61,38 61,14 61,26 43,35 17,71 135 
ɩɨ 
ɜɯɤ 

4 2876 1 -1527 0 1349 1350 1350 10,10 -3,96 14,06 61,14 63,76 62,45 45,08 17,18 208 
ɩɨ 
ɜɯɤ 

5 3787 1 -2438 0 1349 1350 1350 14,06 -6,32 20,38 63,76 66,64 65,20 45,08 19,93 242 
ɩɨ 
ɜɯɤ 

6 2513 1 -1164 0 1349 1350 1350 20,38 -3,02 23,39 66,64 67,62 67,13 45,08 21,86 265 
ɩɨ 
ɜɯɤ 

7 1969 1 -620 0 1349 1350 1350 23,39 -1,61 25,00 67,62 68,00 67,81 45,08 22,54 273 
ɩɨ 
ɜɯɤ 

8 1349 1 0 0 1349 1350 1350 25,00 0,00 25,00 68,00 68,00 68,00 45,08 22,73 276 
ɩɨ 
ɜɯɤ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

 Ɋɢɫɭɧɨɤ Ⱥ.1 – ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 
Ɋɢɫɭɧɨɤ Ⱥ.2 – ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ 

 



ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.5 – Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

Ɇ
ɟɫ

ɹɰ
 

Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ ɜ-ɳɚ Ɉɬɦɟɬɤɢ ȼȻ ࢆʜʐ, ˏ 
 

ʜˆˠ˔, ˏ 
 

𝑵ˆˠ˔, ʛʑ˕ 
 

𝑵ˆ˃˓, ʛʑ˕ 
 

 𝑸˒ˑˎ.˄˞˕.,  ˏ૜/𝒄 

𝑸˗, ˏ૜/𝒄 

 𝑸˅−˜˃, ˏ૜/𝒄 
 

 𝑸˘.˔˄., ˏ૜/𝒄 
 

𝑸ˆˠ˔,ˏ૜/𝒄 

 𝑸ː˄, ˏ૜/𝒄 
 

𝑸˅˘ˍ, ˏ૜/𝒄 
𝑽ː, ˏ૜ 

𝜟𝑽, ˏ૜ 
𝑽ˍ, ˏ૜ 

 ˏ ,ːࢆ

 ˏ ,ˍࢆ
 

 ˏ ,˓˔ࢆ
 

Э˔˖˕, ˏˎː. ˍʑ˕. ˚ 
 

9 1645 1 220 0 1865 1866 1350 25,00 0,57 24,43 68,00 67,88 67,94 46,44 21,30 357 
ɩɨ 
ɜɯɤ 

8,57 

10 820 1 529 0 1349 1350 1350 24,43 1,37 23,06 67,88 67,53 67,71 45,08 22,43 272 
ɩɨ 
ɜɯɤ 

6,53 

11 579 1 575 0 1154 1155 850 23,06 1,49 21,57 67,53 67,07 67,30 44,45 22,65 235 235 5,64 

12 959 1 831 0 1790 1791 850 21,57 2,15 19,41 67,07 66,27 66,67 46,27 20,20 325 325 7,80 

1 856 1 1054 0 1910 1911 850 19,41 2,73 16,68 66,27 65,08 65,67 46,55 18,93 325 325 7,80 

2 804 1 538 0 1342 1343 850 16,68 1,39 15,29 65,08 64,40 64,74 45,06 19,49 235 235 5,64 

3 1242 1 2000 0 3242 3243 850 15,29 5,18 10,10 64,40 61,14 62,77 48,65 13,92 406 
ɩɨ 
ɜɯɤ 

9,74 

4 3221 1 -1527 0 1694 1695 1350 10,10 -3,96 14,06 61,14 63,77 62,46 46,03 16,22 247 
ɩɨ 
ɜɯɤ 

5,93 

5 4113 1 -2438 0 1675 1676 1350 14,06 -6,32 20,38 63,77 66,64 65,21 45,98 19,02 286 
ɩɨ 
ɜɯɤ 

6,87 

6 3147 1 -1164 0 1983 1984 1350 20,38 -3,02 23,40 66,64 67,63 67,14 46,70 20,23 361 
ɩɨ 
ɜɯɤ 

8,66 

7 3251 1 -600 0 2651 2652 1350 23,40 -1,56 24,95 67,63 67,99 67,81 47,90 19,71 470 
ɩɨ 
ɜɯɤ 

11,28 

8 1666 1 -18 0 1648 1649 1350 24,95 -0,05 25,00 67,99 68,00 68,00 45,91 21,88 324 
ɩɨ 
ɜɯɤ 

7,78 

ɉɨ ɞɚɧɧɵɦ ɪɚɫɱёɬɚ ɩɨɥɭɱɢɥɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ: ∑ Э = ʹ,ͺ ˏˎ˓ˇ. ˍʑ˕ ∙ ˚.      



 

 

 ɉɊɂɅɈɀȿɇɂȿ Ȼ 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

  
Ɋɢɫɭɧɨɤ Ȼ.1 - Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30/800-ȼ-46 
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Ɋɢɫɭɧɨɤ Ȼ.2 – ɇɨɦɨɝɪɚɦɦɚ ɜɵɛɨɪɚ Ɇɇɍ ɉɅ-ɬɭɪɛɢɧ 

 

  



 

 

ɉɊɂɅɈɀȿɇɂȿ ȼ 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

Ɍɚɛɥɢɰɚ ȼ.1 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ 

Ⱦɟɣɫɬɜɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

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

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
2

20
 

ɢ 
ȼ-

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

Ɇ
ɒ

ȼ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ I∆G + + + + 
 

   

ɁɁȽ 
U଴ 

tଵ        + tଶ      +   tଷ + + +      U଴ଷ + + +      

Ɂɉɇ U > 

1 
ɫɬɭɩɟɧɶ tଵ + +   

 
   

2 
ɫɬɭɩɟɧɶ tଶ + +   

 
   

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ
ɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵ
ɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ        + 
ɂɈ + +       

ɈɌɋ I 

tଵ      
 

+  tଶ     +    tଷ + +   
 

   

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ        + 
ɂɈ + +       

ɈɌɋ 
tଵ      

 
+  tଶ     +    tଷ + +       

ȾɁ Z < 

1 
ɫɬɭɩɟɧɶ 

tଵ     + 
 

  tଶ + + +      

2 
ɫɬɭɩɟɧɶ 

tଵ      
 

+  tଶ   
  +    tଷ + +       

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ        + 
ɂɈ + +       

Ɉɬɫɟɱɤɚ + +       
 



ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  

Ɍɚɛɥɢɰɚ ȼ.2 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶ

ɧɵɟ 
ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧ
ɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,74 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,46 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, 
ȼ ͳ,ͷ ∙  ʜ 7,38 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଷ ܷ଴ீ - 15 ȼ ܷ଴ଷݐ ଶ ܷ଴ଶீ - 10 ȼݐ ଵ ܷ଴ଵீ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,2 - 

Ɂɉɇ ܷ > 
2ɫɬɭɩɟɧɶ  ܷ஼ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  ܷ஼ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 
Ɂɚɳɢɬɚ 

ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧ

ɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵ

ɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳͺ ∙  ʜ 0,39 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,74 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹ͵ ∙  ʜ 1,13 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 5,26 Ⱥܫ

ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,41 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ͷ͵ͳ ∙  ʜʝʛ 7,53 Ⱥܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ 0,09 0,44 Ɉɦ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,35 1,72 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,26 Ⱥܫ

ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 4,38 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͷ ∙  ʜʝʛ.ʟ 8,96 Ⱥܫ



 

 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 

Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ Ƚ.1 – ɋɯɟɦɚ ɤ ɮɢɥɶɬɪɚɰɢɨɧɧɨɦɭ ɪɚɫɱɟɬɭ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɦɟɬɨɞɨɦ 
ɭɞɥɢɧɟɧɧɨɣ ɤɨɧɬɭɪɧɨɣ ɥɢɧɢɢ 

 



 

 

 

ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

 
Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ɍɚɛɥɢɰɚ Ⱦ.1 – ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ɇɟɪɨɩɪɢɹɬɢɹ 
Ɉɫɧɨɜɚɧɢɟ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ 
ɉɟɪɢɨɞ 

Ɋɚɡɞɟɥ I. Ɉɯɪɚɧɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
Ʉɨɧɬɪɨɥɶ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ 
«Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ 

ɜɨɡɞɭɯɚ». №96-ɎɁ ɨɬ 4 
Ɇɚɹ 1999 ɝɨɞɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɧɨɪɦɚɬɢɜɨɜ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ʉɨɧɬɪɨɥɶ ɜɵɛɪɨɫɨɜ ɜɨ ɜɪɟɦɹ 
ɫɜɚɪɨɱɧɵɯ, ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ 

ɪɚɛɨɬ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

ɍɫɬɚɧɨɜɤɚ ɝɚɡɨɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ 
ɭɫɬɚɧɨɜɨɤ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ɋɚɡɞɟɥ II . Ɉɯɪɚɧɚ ɜɨɞɧɨɝɨ ɛɚɫɫɟɣɧɚ 
ɉɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ, 

ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ 
(ɨɱɢɫɬɤɚ ɨɬ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɩɟɪɟɧɨɫ 

ɦɨɝɢɥɶɧɢɤɨɜ ɢ ɤɥɚɞɛɢɳ) 

ȼɨɞɧɵɣ ɤɨɞɟɤɫ №74-ɎɁ ɨɬ 
3 ɢɸɧɹ 2006 ɝɨɞɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

 
Ʉɨɧɬɪɨɥɶ ɡɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɫɨɫɬɨɹɧɢɟɦ ɬɟɯɧɢɤɢ ɢ ɧɚɫɨɫɨɜ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ʉɨɧɬɪɨɥɶ ɜɵɛɪɨɫɨɜ ɩɪɢ ɡɚɦɟɧɟ 
ɦɚɫɟɥ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ɉɬɜɨɞ ɞɢɫɬɢɥɥɹɬɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ 

ɗɤɫɩɥɭɚɬɚɰɢɹ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ɋɚɡɞɟɥ III . Ɉɯɪɚɧɚ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ 

ɋɛɨɪ ɢ ɫɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ ɥɚɦɩ 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ 
ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 

ɩɨɬɪɟɛɥɟɧɢɹ». №89-ɎɁ ɨɬ 
24 ɢɸɧɹ 1998 ɝɨɞɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

ɋɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ 
ɚɜɬɨɬɪɚɤɬɨɪɧɨɣ ɬɟɯɧɢɤɢ, ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɳɢɟ ɥɢɰɟɧɡɢɢ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ʉɨɧɬɪɨɥɶ ɡɚ ɫɛɨɪɨɦ ɢ ɜɪɟɦɟɧɧɵɦ 
ɯɪɚɧɟɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 

ɩɨɬɪɟɛɥɟɧɢɹ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ɋɚɡɛɨɪɤɚ ɢ ɭɞɚɥɟɧɢɟ 
ɧɟɢɫɩɨɥɶɡɭɟɦɵɯ ɨɛɴɟɤɬɨɜ 

ɉɪɢ ɡɚɜɟɪɲɟɧɢɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 



 

 

 

 

 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɊɁȺ ȽȺ 



 

Ɋɢɫɭɧɨɤ ȿ.1 – ɨɛɳɢɣ ɜɢɞ ɲɤɚɮɚ ɬɢɩɚ ɒɗ1111 

 

 

 

 

ШЭ1111
(ɫɢɫɬɟɦɚ 1)

TȻ

ШЭ1111 
(ɫɢɫɬɟɦɚ 2)

ɋН

ȼ

Ɂɚщɢɬы
1) ɝɟɧɟɪɚɬɨɪɚ:

IG, U>, U<, Pɨɛɪ, Z<, Ф<, F, КɂН,
ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɨɬ ɡ.ɡ. ɢ ɩɟɪɟɝɪ.
2) ɌȻ:
I ɌȻ, Io, Uo, ȽɁ, I>
3) ɌɋН:
I ɌɋН, I>, ȽɁ ɌɋН, ȽɁ ɊɉН
4) Ɍȼ:  I>, I>>
ɢ ɞɪ. ɡɚщɢɬы ɩɨ ɠɟɥɚɧɢю 

ɡɚɤɚɡчɢɤɚ

TȻ

ȼ

Ɂɚщɢɬы
1) ɝɟɧɟɪɚɬɨɪɚ:

I

Ɂɚщɢɬы
1) ɝɟɧɟɪɚɬɨɪɚ:

IG, U>, U<, Pɨɛɪ, Z<, Ф<, F, КɂН,
ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɨɬ ɡ.ɡ. ɢ ɩɟɪɟɝɪ.
2) ɌȻ:
I ɌȻ, Io, Uo, ȽɁ, I>
3) ɌɋН:
I ɌɋН, I>, ȽɁ ɌɋН, ȽɁ ɊɉН
4) Ɍȼ:  I>, I>>
ɢ ɞɪ. ɡɚщɢɬы ɩɨ ɠɟɥɚɧɢю 

ɡɚɤɚɡчɢɤɚ

Ɂɚщɢɬы
1) ɝɟɧɟɪɚɬɨɪɚ:

I



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ ȿ.2 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦ ɡɚɳɢɬɵ ɤɨɦɩɥɟɤɫɚ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 






