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1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ............................................................................................. Ɍɨɦɶ; 

2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ ............................................................ Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥɚɫɬɶ; 
3. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
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ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ................................................................................................. 2054ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ:  0,1% .............................................. 5094 ɦ3/ɫ; 
 0,01% ........................................... 6224 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................................... 350 ɦ³/ɫ;                                   

4. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ................................................................... ɝɨɞɨɜɨɣ; 
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 Ɏɉɍ ............................................................................................... 187,3 ɦ; 
 ɍɆɈ ............................................................................................. 177,53 ɦ 

ɜ) ɨɛɴɟɦɵ: 
 ɩɨɥɧɵɣ ....................................................................................................... 20,38 ɤɦ3

; 

 ɩɨɥɟɡɧɵɣ ................................................................................................... 10,43 ɤɦ3
; 

5. ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ ................................................................................................. 44,5 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ ........................................................................................................ 32,5 ɦ;  
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ .................................................................................................. 28,1 ɦ; 

6. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
 ɭɫɬɚɧɨɜɥɟɧɧɚɹ ............................................................................................ 600 Ɇȼɬ; 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ........................................................................................ 410 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ................................... 2837,3 ɦɥɧ. ɤȼɬ·ɱ; 

7. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
a) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ...................................................................... 131,2 ɦ / 53,2 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ................................................................... 337,7 ɦ / 53,2 ɦ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ .................................................................................... 198,8 ɦ / 53,2 ɦ; 
ɝ) ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ ..................... 15,0 ɦ / 53,2 ɦ; 
ɞ) ɜɨɞɨɫɥɢɜɧɚɹ ...................................................................................... 60,0 ɦ / 53,2 ɦ; 

8. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

ɚ) ɬɢɩ ................................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ............................................................................. 4 ɩɨ 12; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ....................................................................................................... 60 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ..................................................................................... 53,2 ɦ; 
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ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ...................................................................................................... 6; 
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ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ .............................................................. 28,4 ɦ; 
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ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ............................................................................... ɋȼ-1160/135-60; 
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ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ .................................................................................. 100 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ .................................................................... Ɍɐ-160000/220; 
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ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ .......................................................................................... 6,3 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 

 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨ ɜɚɠɧɨɟ ɦɟɫɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɩɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɨɜ 
ɧɚɝɪɭɡɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ Ƚɗɋ ɜɟɫɶɦɚ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɪɵɧɤɟ ɟё 
ɫɛɵɬɚ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɵɦ ɷɥɟɦɟɧɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦɧɨɣ 
ɧɚɞɟɠɧɨɫɬɢ ȿɞɢɧɨɣ ɗɧɟɪɝɨɫɢɫɬɟɦɵ ɫɬɪɚɧɵ, ɪɚɫɩɨɥɚɝɚɹ ɛɨɥɟɟ 90% ɪɟɡɟɪɜɚ 
ɪɟɝɭɥɢɪɨɜɨɱɧɨɣ ɦɨɳɧɨɫɬɢ. ɂɡ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɢɦɟɧɧɨ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɦɚɧɟɜɪɟɧɧɵɦɢ ɢ ɫɩɨɫɨɛɧɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɨɛɴɟɦɵ ɜɵɪɚɛɨɬɤɢ ɜ ɫɱɢɬɚɧɧɵɟ ɦɢɧɭɬɵ, ɩɨɤɪɵɜɚɹ 
ɩɢɤɨɜɵɟ ɧɚɝɪɭɡɤɢ. Ⱦɥɹ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɢɡɦɟɪɹɟɬɫɹ ɱɚɫɚɦɢ, ɚ 
ɞɥɹ ɚɬɨɦɧɵɯ - ɰɟɥɵɦɢ ɫɭɬɤɚɦɢ. 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɫɥɨɠɧɵɦɢ ɩɪɢɪɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɤɨɦɩɥɟɤɫɚɦɢ. ɂɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɬɪɟɛɭɸɬ 
ɡɧɚɤɨɦɫɬɜɚ ɫ ɲɢɪɨɤɢɦ ɤɪɭɝɨɦ ɨɛɳɟɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ. 

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. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 

 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 

1.1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 

Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ — 

+2,1. Ʉɪɚɣɧɢɟ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ – ɨɬ -52 ɋ ɡɢɦɨɣ, ɞɨ +38 ɋ 
ɥɟɬɨɦ. ɋɨɥɧɟɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ – 280. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ 
ɩɟɪɢɨɞɚ – 123 ɞɧɹ. ɂɦɟɟɬ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. . 

 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 

Ⱦɥɢɧɚ ɪɟɤɢ: 827 ɤɦ, ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ ɜɨɞɨɫɛɨɪɚ: 62 030 ɤɦ2
. ɋɪɟɞɧɢɣ 

ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɭɫɬɶɟ: 1110 ɦ3/ɫ. Ƚɨɞɨɜɨɣ ɫɬɨɤ ɪɚɜɟɧ 35,0 ɤɦ3/ɝɨɞ 

Ɍɨɦɶ ɛɟɪɟɬ ɫɜɨɟ ɧɚɱɚɥɨ ɧɚ ɡɚɩɚɞɧɵɯ ɫɤɥɨɧɚɯ Ⱥɛɚɤɚɧɫɤɨɝɨ ɯɪɟɛɬɚ, ɜ 
Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ. Ɍɟɱɟɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɟɦɟɪɨɜɫɤɨɣ 
ɨɛɥɚɫɬɢ, ɜɩɚɞɚɟɬ ɜ Ɉɛɶ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ. 

Ɋɟɤɚ Ɍɨɦɶ ɢɦɟɟɬ ɫɦɟɲɟɧɧɨɟ ɩɢɬɚɧɢɟ. 25-40% ɩɪɢɯɨɞɢɬɫɹ ɧɟ ɨɫɚɞɤɢ, 35-

55% ɧɚ ɬɚɥɵɣ ɫɧɟɝ ɢ 25-35% ɧɚ ɝɪɭɧɬɨɜɨɟ ɩɢɬɚɧɢɟ. 
Ʌɟɞɨɫɬɚɜ ɧɚ ɪɟɤɟ ɞɟɪɠɢɬɫɹ ɫ ɧɚɱɚɥɚ ɧɨɹɛɪɹ ɞɨ ɤɨɧɰɚ ɚɩɪɟɥɹ. 
Ɋɟɠɢɦ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ (ɫ ɚɩɪɟɥɹ ɩɨ ɢɸɧɶ). 

Ʉɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 8-ɦɢ ɦɟɬɪɨɜ. 
Ɇɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɤɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫ ɞɟɤɚɛɪɹ ɩɨ ɦɚɪɬ. ɋɤɨɪɨɫɬɶ 
ɪɟɤɢ ɧɚ ɪɚɜɧɢɧɧɵɯ ɭɱɚɫɬɤɚɯ ɜ ɫɪɟɞɧɟɦ ɪɚɜɧɚ 0,4 ɦ/ɫɟɤ., ɧɚ ɩɟɪɟɤɚɬɚɯ ɨɧɚ 
ɜɨɡɪɚɫɬɚɟɬ ɞɨ 1,75 ɦ/ɫɟɤ. 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɍɨɦɶ ɡɚ ɩɟɪɢɨɞ 1933-1982 ɝɝ. 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɪɚɜɧɨ 996ɦ3/ɫ. 

Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.1ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 

 

Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɬ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ɂɢɦɧɹɹ Ʌɟɬɧɹɹ 

V, ɤɦ3 
ZȼȻ,ɦ Q, ɦ3

 /ɫ ZɇȻ,ɦ Q, ɦ3
 /ɫ ZɇȻ,ɦ 

0 140 0 140 0 140 

1,2 149,03 500 142,95 400 142,95 

2,4 155,87 1000 145,5 800 145,5 

3,6 161,18 1500 147,7 1200 147,7 

4,8 165,44 2000 149,45 1600 149,45 

6 168,97 2500 150,75 2000 150,75 

7,2 171,99 3000 151,6 2400 151,6 

8,4 174,62 3500 152,2 2800 152,2 

9,6 176,91 4000 152,4 3200 152,4 

10,8 178,91 4500 152,45 3600 152,45 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ɂɢɦɧɹɹ Ʌɟɬɧɹɹ 

V, ɤɦ3 
ZȼȻ,ɦ Q, ɦ3

 /ɫ ZɇȻ,ɦ Q, ɦ3
 /ɫ ZɇȻ,ɦ 

12 180,6 5000 152,5 4000 152,5 

13,2 181,98 5500 152,53 4400 152,53 

14,4 183,08 6000 152,55 4800 152,55 

15,6 183,91 6500 152,6 5200 152,6 

16,8 184,53 7000 152,63 5600 152,63 

18 185,01 ɧ/ɞ ɧ/ɞ ɧ/ɞ ɧ/ɞ 

19,2 185,46 ɧ/ɞ ɧ/ɞ ɧ/ɞ ɧ/ɞ 

20,4 186,01 ɧ/ɞ ɧ/ɞ ɧ/ɞ ɧ/ɞ 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
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1.1.3 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ ɧɟɬ 
ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ. 

ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ Ɍɨɦɶ – ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɞɢɨɪɢɬ. 
 

1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

ɋɨɝɥɚɫɧɨ ɋɇɢɉ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-97-ɋ) ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ 
ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 7 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 

 

1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 

 

ɉɨ ɨɬɱёɬɧɵɦ ɞɚɧɧɵɦ ɡɚ 2015 ɝɨɞ, ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɵ ɈȾɍ ɋɢɛɢɪɢ ɫɨɫɬɚɜɢɥɚ 201,21 ɦɥɪɞ 
ɤȼɬ∙ɱ.Ɏɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» (Ʉɟɦɟɪɨɜɫɤɨɟ  ɊȾɍ) ɜɯɨɞɢɬ ɜ ɨɩɟɪɚɰɢɨɧɧɭɸ ɡɨɧɭ 
Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ɋɢɛɢɪɢ.ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ Ʉɟɦɟɪɨɜɫɤɨɝɨ 
ɊȾɍ ɫɨɫɬɚɜɥɹɟɬ 33,54 ɦɥɪɞ. ɤȼɬ∙ɱ. Ƚɗɋ ɜ Ʉɟɦɟɪɨɜɫɤɨɦ ɊȾɍ ɨɬɫɭɬɫɬɜɭɸɬ, ɧɨ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɬɨɤ 20% ɨɬ ɝɨɞɨɜɨɣ ȼɵɪɚɛɨɬɤɢ ɋɒ Ƚɗɋ. ɋɭɬɨɱɧɵɣ 
ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.3. 

 

 

Ɋɢɫɭɧɨɤ.1.3 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ. 
 

1.3 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 

ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɒɭɥɶɛɢɧɫɤɚɹ 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 

 

2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

 ɤɪɢɜɵɟ ɫɜɹɡɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɫɯɨɞɨɜ, ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɢ ɨɛɴɟɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬɚɛɥɢɰɚ 1.1, ɪɢɫɭɧɨɤ 1.1 ɢ 1.2); 

 ɷɧɟɪɝɨɫɢɫɬɟɦɚ – ɋɢɛɢɪɶ; 
 Ʉɟɦɟɪɨɜɫɤɨɟ ɊȾɍ; 
 ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN= 8,99; 

 ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆ℎ = Ͳ,͵ ˏ; 

 ɇɉɍ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ: ∇ʜʞʢ = ͳͺ͸,ͲͲ ˏ; 

 ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɍɨɦɶ ɡɚ ɩɟɪɢɨɞ 1933-

1982 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; 
 ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

2.1; 

 ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɨɤ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɨɦɶ»); 

 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Q,
ˏయ̝

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

Qɜɯɤ, 
ˏయ̝

 350 350 350 635 635 635 635 635 635 635 350 350 

Qɢɫɩ,ˏయ̝
 2 2 2 2 - - - - - - - - 

Qɥɶɞɚ,ˏయ̝
 20 20 0 -30 -70 0 0 0 0 20 20 20 

Qɮɢɥɶɬɪ,ˏయ̝
 2 2 2 2 2 2 2 2 2 2 2 2 ∆ℎ, ˏ 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 

 

2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ 

 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɵ Ⱥ1) ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ 
ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ȼ1, ɩɪɢɥɨɠɟɧɢɹ Ȼ ɨɩɪɟɞɟɥɹɟɦ 
ɫɥɭɞɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ: 

 K = QnQ˔˓; (2.1) 

 

ɝɞɟ Q୬ – n-ɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; Q˔˓ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
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௩ܥ = √∑ሺ௄−ଵሻమ௡ = √ଷ.ହଽସଷହ଴ = Ͳ,ʹ͹;               (2.2) 

 

ɝɞɟ n - ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 
 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚɜɚɪɢɚɰɢɢ ɪɹɞɚ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 

௖௩ߜ  = ± √ଵ+ଷ஼ೡమ√ଶሺ௡−ଵሻ ∙ ͳͲͲ% = ± √ଵ+ଷ∙଴,ଶ଻మ√ଶ∙ସଽ ∙ ͳͲͲ% = ±ͳͳ.ͳ%;          (2.3) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௦ܥ  = ∑ሺ௄−ଵሻయ௡஼ೡయ = ଴.ଽସ଺଻ହ଴∙଴.ଶ଻య = Ͳ,ͻͺ;              (2.4) 

 

ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 
ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 

௖௦ߜ  = ± √ల೙∙√ଵ+଺஼ೡమ+ହ஼ೡర஼ೞ ∙ ͳͲͲ% = √ లఱబ∙√ଵ+଺∙଴,ଶ଻మ+ହ∙଴,ଶ଻ర଴,ଽ଼ ∙ ͳͲͲ% = Ͷʹ,͸%;  (2.5) 

 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ, ɞɨɩɭɫɬɢɦɨɣ ɨɲɢɛɤɟ. 

ɂɫɯɨɞɹ ɢɡ ɧɚɦɟɱɟɧɧɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨɜɟɪɨɱɧɨɝɨ ɢ ɨɫɧɨɜɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 
Ɂɚɩɨɥɧɹɟɬɫɹ ɬɚɛɥɢɰɭ 2.2, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ: 
௦ܯ  = 𝜑 ∙  ௩;                 (2.6)ܥ

 ݇௦ = ௦ܯ + ͳ;                 (2.7) 
 ܳ௦ = ௦ܭ ∙ ܳ˔˓;                 (2.8) 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 

Ɋɚɫɯɨɞ P,% Ɏ ʛௌ ݇ௌ ܳ௦ 

ɉɨɜɟɪɨɱɧɵɣ  0,1 4,506 1,207 2,207 6224 

Ɉɫɧɨɜɧɨɣ 1 3,008 0,806 1,806 5094 

 

2.1.3 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɧɭɠɧɨ 
ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ɂɡɧɚɱɚɥɶɧɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
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ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ 
ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɬɫɹ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ IV,V,VI, VII, VIII ɦɟɫɹɰɵ; 
ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ  IX, X, XI, XII, I, II, III, ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ 
ɫɱɢɬɚɟɦ ɫ ɧɚɱɚɥɚ ɩɨɥɨɜɨɞɶɹ. 

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 

 ܲ = ௠௡+ଵ ;                  (2.9) 

 

ɝɞɟ m - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; 

n = 50 - ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ2. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɗɦɩɟɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɹ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 - ɗɦɩɟɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 

ɝɨɞ, ɩɨɥɨɜɨɞɶɹ ɢ ɦɟɠɟɧɶ 

 

2.1.4 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%) 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 1949 ɝɨɞ ɛɟɡ 
ɩɪɢɜɟɞɟɧɢɹ. 
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ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=90%) 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 1981 ɝɨɞ ɛɟɡ 
ɩɪɢɜɟɞɟɧɢɹ. 

Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.3 ɢ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

Ɍɚɛɥɢɰɚ 2.3 - Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 

QP=50%,
ˏయ̝

 246 236 226 1870 2525 2024 1692 1094 640 519 349 307 

QP=90%, 
ˏయ̝

 190 175 165 1400 1840 1600 1230 900 560 460 200 210 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

2.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɨɣ ɍɆɈ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ 
ɍɆɈ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ȼȻ ɧɚ 1/3. ȿɫɥɢ ɨɬɦɟɬɤɚ ɇɉɍ 186 ɦ, ɚ 
ɨɬɦɟɬɤɚ ɫɭɯɨɝɨ ɞɧɚ 140 ɦ, ɬɨɝɞɚ: 

 ∇ʢʛʝ = ͳͺ͸ − ሺଵ଼଺−ଵସ଴ሻଷ = ͳ͹Ͳ,͸͹ ˏ;      

 

Ɉɛɴёɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɦɟɬɤɚɦ ɇɉɍ ɢ ɍɆɈ, ɧɚɯɨɞɹɬɫɹ ɩɨ ɤɪɢɜɨɣ 
ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɪɢɫɭɧɨɤ 1.2). 

 ∇ܸʜʞʢ = ʹͲ,͵ͺ ˍˏଷ,        
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∇ܸʢʛʝ = ͸,͹ͺ ˍˏଷ;         

 

ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ܸ˒ ˑˎˈˊː˞ˌ = ∇ܸʜʞʢ − ∇ܸʢʛʝ = ʹͲ,͵ͺ − ͸,͹ͺ = ͳ͵,͸Ͳ  ˍˏଷ;        (2.10) 

 

Ⱦɥɹ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɞɥɹ 
ɷɬɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ: 

ߚ  = ௏˒ˑˎˈˊː˞ˌௐ = ଵଷ,଺଴ଷଵ,ସ = Ͳ,Ͷ͵;             (2.11) 

 

ɝɞɟ ܸ˒ ˑˎˈˊː˞ˌ −ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ − ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ, ɩɨ ɮɨɪɦɭɥɟ 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɝɨɞɨɜɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 

2.2 ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɚɫɱɟɬɨɜ 

 

2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 

ɂɦɟɹ ɪɚɫɱёɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɟɛɭɟɬɫɹ 
ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ. 

ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ 
ɪɚɫɯɨɞɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɨɬɟɪɶ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 ܳ˒.˄௧ = ܳଽ଴%௧ − ܳ௧˒ − ܳ௧̀ − ܳ௧̠ − ܳ௧ˎ;            (2.12) 

 

ɝɞɟ ݐ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ; ܳଽ଴%௧  - ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.3); ܳ௧˒ , ܳ௧̀ , ܳ௧̠ , ܳ௧ˎ – ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɬɪɟɛɥɟɧɢɟ, ɢɫɩɚɪɟɧɢɟ. 
 

ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɩɨɬɟɪɶ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɤɢ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɭɸ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɇɉɍ ɝɢɞɪɨɭɡɥɚ ɢ ɨɬɦɟɬɤɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ. 

Ɇɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ: 
 ܰ௧ = ݇ே ∙ ܳ௧ ∙  ௧;                        (2.13)ܪ

 

ɝɞɟ ݇ே – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܳ௧ – ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ (ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɩɨ ɮɨɪɦɭɥɟ (2.13) ɢɥɢ 
ɪɚɫɯɨɞ ȼɏɄ); 
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 .௧ – ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱёɬɧɨɦɭ ɪɚɫɯɨɞɭܪ
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3. 
 

ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 
ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɨɬɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ2.3. 

 

 

Ɋɢɫɭɧɨɤ 2.3 - Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 

 

Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ ɜ ɤɨɬɨɪɨɦ 
ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ (ɫɟɧɬɹɛɪɶ). ɉɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 4 ɦɟɫɹɰɚ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ 
ɦɟɫɹɰɵ ɪɚɛɨɬɚɟɦ ɫ ɦɨɳɧɨɫɬɶɸ ɪɚɜɧɨɣ ɦɨɳɧɨɫɬɢ ȼɏɄ. 

 

2.2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 

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

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ʜʞʢ = ͳͺ͸ ˏ ɢ ܸː = ʹͲ,͵ͺ ˍˏଷ. 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳʒЭʠ௧ = ܳ˒.˄௧ − ܳ˅ˇ˘௧ ;              (2.14) 

 

ɝɞɟ ܳ˒.˄௧  – ɩɨ ɮɨɪɦɭɥɟ (2.15); ܳ˅ˇ˘௧  – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 ܳ˅ˇ˘௧ ɜɚɪɶɢɪɭɟɬɫɹ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɭɠɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢɱёɦ ɟɫɥɢ ɜɨɞɚ 

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

ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ: 
 ܳʜʐ௧ = ܳʒЭʠ௧ + ܳ௧̠ ;                        (2.15) 

 

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

ɮɨɪɦɭɥɨɣ: 
 ∆ܸ௧ = ܳ˅ˇ˘௧ ∙  (2.16)               ;ݐ

 

ɝɞɟ ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ ɪɚɜɧɨɟ 2628000 ɫ. 
 

Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɧɚ ɤɨɧɟɰ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɢɡɜɟɫɬɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ (ɪɢɫɭɧɨɤ 1.2). 

ɉɪɢɧɢɦɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɞɨɩɭɳɟɧɢɟ – ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ 
ɩɨɫɬɨɹɧɟɧ ɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɦɟɬɤɚ ɇȻ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɧɚ ɢ ɬɚɤ ɠɟ ɢɡɦɟɧɹɟɬɫɹ 
ɦɝɧɨɜɟɧɧɨ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ. Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɵɦ ɫɜɹɡɢ ɜ ɇȻ (ɪɢɫɭɧɨɤ 1.1), ɢɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜ ɇȻ. 

ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
௧ܪ  = ʑʐ.˔˓௧ݖ − ʜʐ௧ݖ − ∆ℎ;                       (2.17) 

 

ɝɞɟ ݖʑʐ.˔˓௧  – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ; ݖʜʐ௧  – ɨɬɦɟɬɤɚ ɇȻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɫɯɨɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ; 
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∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ (ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ). 
 

Ɇɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܰ௧ = ݇ே ∙ ܳ௧ ∙ ௧ܪ ,                        (2.18) 
 

ɝɞɟ ܳ௧ – ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɪɚɫɯɨɞɭ ɜɨɞɵ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ; ܪ௧ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɸ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 

 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɸɬɫɹ: ⎯ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ 
 ˆܰ˃˓ = ͶͳͲ ʛʑ˕;  
 ⎯ ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ 
 ∇ʢʛʝ = ͳ͹͹,ͷ͵ ˏ;        
 ⎯ ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 ܸ˒ ˑˎˈˊː˞ˌ = ͳͲ,Ͷ͵ ˍˏଷ;        
 ⎯ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 
ߚ  = ௏˒ ˑˎௐ̝ ˓.ˏˎ = ହ,ଶ଴ଷଵ,ସ = Ͳ,ͳ͹;                       (2.19) 

 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
 

 
Ɋɢɫɭɧɨɤ 2.4 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
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2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 

 

Ʉɟɦɟɪɨɜɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɚɡɟ ɢ ɩɨɤɪɵɬɢɹ 
ɩɢɤɨɜ ɧɚɝɪɭɡɤɢ Ʉɟɦɟɪɨɜɫɤɨɝɨ ɊȾɍ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ 
Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɨɦɶ». 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɜ ɞɚɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɫɨɫɬɚɜɥɹɟɬ 1,5% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 7% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ˖ܰ˔˕ = ˓ܰ˃˄.˅˞˕ʒЭʠ + ˓ܰˈˊː˃ˆ˓
,              (2.20) 

 

ɝɞɟ ˓ܰ˃˄.˅˞˕ʒЭʠ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɦɚɤɫɢɦɭɦɚ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ. 

 ˓ܰ˃˄.˅˞˕ʒЭʠ = ͷͻͲ ʛʑ˕  

 ˓ܰˈˊ ʒЭʠː˃ˆ˓ = ͳ,ͷ% ∙ ˓ܰ˃˄.˅˞˕ʒЭʠ = ͳͲ ʛʑ˕            (2.21) 

 ˖ܰ˔˕ = ˓ܰ˃˄.˅˞˕ʒЭʠ + ˓ܰˈˊː˃ˆ˓ = ͷͻͲ + ͳͲ = ͸ͲͲ ʛʑ˕  

 

2.2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɟɦ ɠɟ ɮɨɪɦɭɥɚɦ, ɱɬɨ ɢ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ.  

ɉɪɢɬɨɤ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɢɞɪɨɝɪɚɮɭ ɪɚɫɱёɬɧɨɝɨ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.3) 

ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.5. 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ – 2,837 ɦɥɪɞ. ɤȼɬ·ɱ. 
 

2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 

 

2.3.1 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ Ʉɟɦɟɪɨɜɫɤɨɝɨ ɊȾɍ 

 

Ɂɧɚɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, 
ɬɚɛɥɢɰɚ Ȼ.4), ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɩɪɢɥɨɠɟɧɢɟ 
Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.3), ɫɬɪɨɢɬɫɹ ɛɚɥɚɧɫ ɷɧɟɪɝɢɣ ɪɢɫɭɧɨɤ 2.3. 
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2.3.2 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ Ʉɟɦɟɪɨɜɫɤɨɝɨ ɊȾɍ 

 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 ɞɧɹɦ, ɚ ɱɚɫɬɨɬɚ ɩɪɨɜɟɞɟɧɢɹ – 

ɪɚɡ ɜ 6 ɥɟɬ. 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ଵ∙ே˖˔˕˔˖˜.ʒЭʠ଺ ∙ ͳˏˈ˔ = ଼଺଼଺ = ͳͶͷ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ,         (2.22) 

 

ɝɞɟ ˖ܰ˔˕˔˖˜.ʒЭʠ
 – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 

 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ଵ∙ே˖˔˕˒˓.ʒЭʠ଺ ∙ ͳˏˈ˔ = ଺଴଴଺ = ͳͲͲ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ,          (2.23) 

 

ɝɞɟ ˖ܰ˔˕˒˓.ʒЭʠ– ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ 

 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɤɢ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 

 F˓ˈˏʡЭʠ = (N˖˔˕ʡЭʠଶ ∙ ଵଶ ˏˈ˔ + N˖˔˕ʡЭʠଶ ∙ ͳˏˈ˔) ∙ ଵଶ =   
=ቀ଻ସ଼଴ସ + ଻ସ଼଴ଶ ቁ ∙ ଵଶ = ʹͺͲͷ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ.            (2.24) 

 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 2.4. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5 

 

Ɍɚɛɥɢɰɚ 2.4–Ɋɚɫɱёɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ 

Ɇɨɳɧɨɫɬɶ ɜ ɦɟɝɚɜɚɬɬɚɯ 
Ɇɟɫɹɰ ɇɚɝɪɭɡɤɚ 

ɫɢɫɬɟɦɵ 

ɋɭɳɟɫɬɜɭɸɳɢɟ 
Ƚɗɋ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ 

Pmax Pɚɜ Pɪɟɦ Nɪ  Nɚɜ   Nɧ Nɪɟɦ  Nɪ  Nɚɜ   Nɧ Nɪɟɦ  Nɪ  Nɚɜ   Nɧ Nɪɟɦ 

1 4836 339 73 800 56 12 0 590 0 10 0 3446 241 52 0 

2 4662 339 73 717 56 12 0 499 0 10 0 3446 241 52 0 

3 4361 339 73 660 56 12 0 280 0 10 150 3421 241 51 0 

4 4012 339 73 540 56 12 0 350 0 10 0 3122 241 47 207 

5 3710 339 73 490 56 12 0 400 0 10 0 2820 241 42 507 

6 3536 339 73 340 56 12 0 380 0 10 0 2816 241 42 686 

7 3535 339 73 340 56 12 0 380 0 10 0 2815 241 42 686 

8 3709 339 73 490 56 12 0 400 0 10 0 2819 241 42 512 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.4 
Ɇɟɫɹɰ ɇɚɝɪɭɡɤɚ 

ɫɢɫɬɟɦɵ 

ɋɭɳɟɫɬɜɭɸɳɢɟ 
Ƚɗɋ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ 
Ƚɗɋ 

Ɍɗɋ 

Pmax Pɚɜ Pɪɟɦ Nɪ  Nɚɜ   Nɧ Nɪɟɦ  Nɪ  Nɚɜ   Nɧ Nɪɟɦ  Nɪ  Nɚɜ   Nɧ Nɪɟɦ 

9 4010 339 73 560 56 12 0 380 0 10 0 3070 241 46 207 

10 4358 339 73 650 56 12 150 480 0 10 0 3228 241 48 0 

11 4661 339 73 716 56 12 0 499 0 10 0 3446 241 52 0 

12 4836 339 73 800 56 12 0 590 0 10 0 3446 241 52 0 

 

 
Ɋɢɫɭɧɨɤ 2.5 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

 

3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɪɚɫɯɨɞɭ ɢ ɧɚɩɨɪɭ. 

ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɩɪɢ ɨɬɦɟɬɤɢ ɇɉɍ (186 ɦ), ɧɢɠɧɟɣ – ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ (177,53 ɦ), ɚ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɩɨɫɬɪɨɟɧɧɚɹ ɩɪɢ ɧɚɩɨɪɟ ɜ 
ɫɟɪɟɞɢɧɟ ɹɧɜɚɪɹ (182,44ɦ).  

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
 ʜʒЭʠሺQʒЭʠሻ = z˅˄(V˔˓˃˄) − zː˄ሺQː˄ሻ − ∆h˅˔,            (3.1) 

 

ɝɞɟ z˅˄(V˔˓˃˄) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ  V˔˓˃˄ ɨɬ ɇɉɍ ɞɨ ɍɆɈ; zː˄ሺQː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ Qː˄; ∆h˅˔ –  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
– ɨɝɪɚɧɢɱɟɧɢɟ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

ɜɨɞɵ ɩɨ ɭɫɥɨɜɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (QʒЭʠ୫୧୬ = ͳ͹ͷ ˏଷ/˔); 

– ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 
ɭɪɚɜɧɟɧɢɟɦ: 

 N˖˔˕˓ = kN ∙ QʒЭʠ ∙ ʜʒЭʠ,                (3.2) 

 

ɝɞɟ kN– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ); QʒЭʠ– ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 
ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 

 QʒЭʠ = QʒЭʠ୫a୶ ∙ √ʜʒЭʠ √ʜN˓⁄ ,               (3.3) 

 

ɝɞɟ QʒЭʠ୫a୶ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ H˓˃˔˚N = ͵ʹ,ͷ ˏ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɪɢɫɭɧɤɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɥɹ ɥɟɬɧɢɯ ɢ 

ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 

Qɧɛ Zɧɛ H ɧɩɭ H ɭɦɨ H zɜɛ1 H Q H Q 

0 140,00   45,70 37,23 42,14 38,00 1756 27 1869 

250 141,50   44,20 35,73 40,64 37,00 1804 28 1903 

500 142,93   42,77 34,30 39,21 36,00 1854 29 1936 

750 144,27   41,43 32,96 37,87 35,00 1907 30 1970 

1000 145,52   40,18 31,71 36,62 34,00 1963 31 2002 

1250 146,66   39,04 30,57 35,48 33,00 2022 32 2034 

1500 147,70   38,00 29,53 34,44 32,00 2086 33 2066 

1750 148,63   37,07 28,60 33,51 33,00 2022 32 2034 

2000 149,45   36,25 27,78 32,69 32,00 2086 33 2066 

2250 150,15   35,55 27,08 31,99 31,00 2153 34 2097 

2500 150,74   34,96 26,49 31,40 30,00 2225 35 2127 

 

Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ 

 

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 

௠௔௫ܪ  = ͶͶ,ͷͲ ˏ;  
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– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ: 

 ܳ௠௔௫ = ʹͲͷͲ ˏଷ ˔⁄ ;  
 

– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 

˓ܪ  = ͵ʹ,ͷ ˏ;  
 

– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ: 

௠𝑖௡ܪ  = ʹͺ,ͳ ˏ.  
 

3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

 

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ, ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ܪ௠௔௫ ɛɵɥɨ ɛɵ ɛɥɢɡɤɨ ɤ 
ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑ܪ˒˓ˈˇ. 

Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ 44,5 ɦ ɜɵɛɢɪɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ-50ȼ; 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɞɢɚɝɨɧɚɥɶɧɚɹ ɉɅȾ50-ȼ600

 

- ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɚɹ ɊɈ-45-ȼ;  
ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɨɬɧɨɲɟɧɢɟ ܪ௠𝑖௡/ܪ˒˓ˈˇ ɨɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 

ɦɟɧɶɲɟ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ: 
ɉɅ-50ȼ: 
 ு೘𝑖೙ு˒˓ˈˇ = ଶ଼,ଵହ଴,଴ = Ͳ,ͷ͸ > Ͳ,ͷ                                                                              (3.4) 

 

ɉɅȾ50-ȼ600
: 

 ு೘𝑖೙ு˒˓ˈˇ = ଶ଼,ଵହ଴,଴ = Ͳ,ͷ͸ > Ͳ,ͷ                                                                              (3.5) 

 

ɊɈ-45-ȼ: 
 ு೘𝑖೙ு˒˓ˈˇ = ଶ଼,ଵସହ,଴ = Ͳ,͸Ͷ > Ͳ,͸                                                                              (3.6) 
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ɍ ɜɫɟɯ ɬɭɪɛɢɧ ɜɵɩɨɥɧɹɬɫɹ ɞɚɧɧɨɟ ɭɫɥɨɜɢɟ. ȼ ɬɚɛɥɢɰɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ, ɩɨɞɯɨɞɹɳɢɯ ɩɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ 
ɭɫɥɨɜɢɹɦ. 

 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ 
Ɍɭɪɛɢɧɚ 

ɉɅ50–ȼ 

Ɍɭɪɛɢɧɚ 
ɉɅȾ50-

ȼ600
 

Ɍɭɪɛɢɧɚ 

ɊɈ45–ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɇɩɪɟɞ 50 50 45 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
H୫୧୬ H୫a୶⁄  0,5 0,5 0,6 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

nଵ଴′ , ˏˋː−ଵ 116,5 113 82,5 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɪ.ɬ.  0,916 0,904 0,876 

Ɋɚɫɯɨɞ ɜ ɪ.ɬ. Q୫a୶′ , ˎ ˔⁄  1520 1700 1430 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ 

D'1ɦ, ɦ 0,46 0,35 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ʜˏ, ˏ 12 5 4 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ 

νˏɦ2/ɫ 0,99 1,11 1,38 

 

Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɸɬɫɹ 

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

 η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε ∙ √DభˏDభఱ √ʜˏʜN˓భబ √νːνˏఱ );                                    (3.7) 

 

ɝɞɟ ηˏ, Dଵˏ, ʜˏ– ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ߝ = Ͳ,͹ͷ). 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; 

 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 N˃ = ͻ,ͺͳQଵ˓/ DଵଶHN˓√HN˓η˕ηˆ ;                                                                     (3.8) 

 

ɝɞɟ Qଵ˓′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ𝜂ˆ = Ͳ,ͻ͹). 

 

ɦɨ

Ɍ
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ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 Z′a = Nˆˠ˔˖˔˕Na ;                                                                                                      (3.9) 

 

ɝɞɟ Nˆˠ˔˖˔˕ = ͸ͲͲ Ɇȼɬ –ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′௔ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ɜ 
ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ܼ௔. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 

 

ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 Na = N˖˔˕Za ;                (3.10) 

 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ ;                (3.11) 

 

ɝɞɟ ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ; ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ. 

 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ.  

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɝɥɚɜɧɭɸ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɜ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 ݊′ூ௠𝑖௡ = ௡˔∙஽భ√ு೘𝑎ೣ∙∆ ;                                                                                        (3.12) 

 ݊′ூ˓˃˔˚ = ௡˔∙஽భ√ு˓˃˔˚∙∆ ;                                                                                         (3.13) 

 ݊′ூ௠௔௫ = ௡˔∙஽భ√ு೘𝑖೙∙∆ ;                                                                                          (3.14) 

 

ɝɞɟ ݊˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
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ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = ே˃ଽ,଼ଵ∙஽భమ∙ுభ˓,ఱ∙𝜂ˆ ˔˓ ;                                                                            (3.15) 

 

Ɋɚɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ: 
 ܳ′ூ௠𝑖௡ = ொ೘𝑖೙஽భమ∙√ு೘𝑖೙∙∆ = ଵଷ଴ହ,ଷమ∗√ଶ଻∗ଵ,଴ସଶ ;                                                          (3.16) 

 ܳ′ூ௠௔௫ = ொ೘𝑖೙஽భమ∙√ு∙∆ = ଵଷ଴ହ,ଷమ∗√ସ଼,ହ∗ଵ,଴ସଶ ;                                                             (3.17) 

 

ɝɞɟ ܳ௠𝑖௡ – ɪɚɫɯɨɞ ɩɪɢ ɫɚɧɢɬɚɪɧɨɦ ɩɨɩɭɫɤɟ 

 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (3.7) - (3.17) ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ 
ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.3 ɞɥɹ ɉɅ50-ȼ, ɬɚɛɥɢɰɭ 3.4 ɞɥɹ ɊɈ45-ȼ ɢ 
ɬɚɛɥɢɰɭ 3.5 ɞɥɹ ɉɅȾ50-ȼ60. 

 

Ɍɚɛɥɢɰɚ 3.3–Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ. 

D1, ɦ 5,3 6 6,3 7,1 7,5 

ɳɬ 0,929 0,930 0,930 0,932 0,932 

N' ɚɝɪ 69927,9 89726,3 98968,9 125839,4 140488,2 

Z',ɲɬ 8,6 6,7 6,1 4,8 4,3 

Za 9 8 8 6 6 

N ɚɝɪ 66667 75000 75000 100000 100000 

∆P 1,036 1,037 1,037 1,038 1,039 

n' c 127,5 112,7 107,4 95,3 90,3 

n ɫɢɧɯ 130,4 115,4 107,1 100 93,8 

n' max 128,1 128,3 125,0 131,4 130,2 

n' ɪɚɫɱ 119,1 119,3 116,2 122,2 121,1 

n' min 101,8 101,9 99,3 104,4 103,5 

Q'∙ɳɬ ɩɪɢ ɇɪɚɫɱ 1,346 1,182 1,072 1,125 1,008 

Q'∙ɳɬ ɩɪɢ ɇmax 0,840 0,738 0,669 0,702 0,629 

Q' ɩɪɢ ɇmax,ɥ/ɫ 918 716 649 511 458 

Q' ɩɪɢ ɇmin,ɥ/ɫ 1155 901 817 643 576 

 

Ɍɚɛɥɢɰɚ 3.4–Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ45-ȼ. 

D1, ɦ 5,3 6 6,3 7,1 7,5 

ɳɬ 0,923 0,924 0,925 0,926 0,926 

N' ɚɝɪ 65389 83904 92547 117676 131375 

Z',ɲɬ 9,2 7,2 6,5 5,1 4,6 

Za 10 8 8 6 6 

N ɚɝɪ 60000 75000 75000 100000 100000 

∆P 1,054 1,055 1,056 1,057 1,058 

n' c 91,1 80,5 76,7 68,1 64,5 

n ɫɢɧɯ 88,2 81 75 68,2 65,2 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.4. 
D1, ɦ 5,3 6 6,3 7,1 7,5 

n' max 85,9 89,2 86,7 88,8 89,7 

n' ɪɚɫɱ 79,9 83,0 80,7 82,6 83,4 

n' min 68,3 70,9 68,9 70,6 71,3 

Q'∙ɳɬ ɩɪɢ ɇɪɚɫɱ 1,212 1,182 1,072 1,125 1,008 

Q'∙ɳɬ ɩɪɢ ɇmax 0,756 0,738 0,669 0,702 0,629 

Q' ɩɪɢ ɇmax,ɥ/ɫ 910 709 643 506 454 

Q' ɩɪɢ ɇmin,ɥ/ɫ 1145 893 809 637 571 

 

Ɍɚɛɥɢɰɚ 3.5–Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50-ȼ60. 

D1, ɦ 5,3 6 6,3 7,1 7,5 

ɳɬ 0,915 0,916 0,916 0,918 0,918 

N' ɚɝɪ 77011,0 98831,8 109019,6 138641,0 154791,1 

Z',ɲɬ 7,8 6,1 5,5 4,3 3,9 

Za 10 8 6 6 6 

N ɚɝɪ 60000 75000 100000 100000 100000 

∆P 1,060 1,061 1,062 1,063 1,064 

n' c 125,1 110,6 105,4 93,6 88,6 

n ɫɢɧɯ 125 115,4 107,1 93,8 88,2 

n' max 121,4 126,8 123,5 121,8 121,0 

n' ɪɚɫɱ 112,9 117,9 114,9 113,3 112,5 

n' min 96,5 100,7 98,2 96,8 96,1 

Q'∙ɳɬ ɩɪɢ ɇɪɚɫɱ 1,212 1,182 1,429 1,125 1,008 

Q'∙ɳɬ ɩɪɢ ɇmax 0,756 0,738 0,892 0,702 0,629 

Q' ɩɪɢ ɇmax,ɥ/ɫ 829 647 586 461 413 

Q' ɩɪɢ ɇmin,ɥ/ɫ 1044 814 738 581 520 

 

ɂɫɯɨɞɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɭɪɛɢɧɵ 

ɉɅ50-ȼ ɫ ɞɢɚɦɟɬɪɨɦ 6 ɦ, 6,3 ɦ, 7,1 ɦ; ɬɭɪɛɢɧɚ ɊɈ45-ȼ ɫ ɞɢɚɦɟɬɪɨɦ 7,1 ɦ. 

 

3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 

 

3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ܼʟ.ʙ. = ܼʜ.ʐ.ሺܳʜ.ʐ.ሻ +  ௌ,             (3.18)ܪ

 

ɝɞɟ ܼʜ.ʐ.ሺܳʜ.ʐ.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳʜ.ʐ., ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪௌ; ܪௌ – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ. 
Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ: 
1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɩɪɢ ɇɉɍ; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɢ Hɪ; 

3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫ Nɪ ɢ 
Hmin. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 

ௌܪ  = ܤ − ௓ʜʐ ଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼʤ.ʞʚ.                                                          (3.19) 

 

ɝɞɟ ܤ = ͳͲ,͵͵ ˏ – 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; ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, (ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ܼʤ.ʞʚ. =Ͳ). 

Ɋɚɫɫɱɢɬɚɟɬɫɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɉɅ50-ȼ- 710 ɦ (3.19): 

ௌܪ  = ͳͲ.͵͵ − ଵସଵ,ହଶଽ଴଴ − Ͳ.ͳ͸ ∙ ͶͶ,ͷ − ͳ,ͷ = ͳ,ͷͷ ɦ 

 

Ⱥɧɚɥɨɝɢɱɧɨ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɞɥɹ ɞɜɭɯ ɞɪɭɝɢɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 
ɬɭɪɛɢɧɵ. Ɋɚɫɱɟɬɵ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6.–Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɬɭɪɛɢɧɵ 
Ɍɢɩ ɬɭɪɛɢɧɵ ɳɬ D1, ɦ Za, ɲɬ N ɚɝɪ, Ɇȼɬ n ɫɢɧɯ ɇs1 ɇs2 ɇs3 

ɉɅ50-ȼ-600 0,930 6 8 75 115,4 0,66 -4,98 -1,72 

ɉɅ50-ȼ-630 0,930 6,3 8 75 107,1 2,00 -2,38 -0,32 

ɉɅ50-ȼ-710 0,932 7,1 6 100 100 1,55 -4,00 -1,73 

ɊɈ45-ȼ-710 0,923 7,1 6 100 68,2 3,89 3,30 3,99 

 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɞɚɧɧɵɯ ɬɭɪɛɢɧ, 
ɜɵɛɢɪɚɟɬɫɹ ɬɭɪɛɢɧɚ ɉɅ50-ȼ-710, ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɩɪɢɧɢɦɚɟɬɫɹ Za= 6, 

ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ncɢɧɯ= 100 ɨɛ/ɦɢɧ, ɬɚɤ ɤɚɤ ɄɉȾ ɹɜɥɹɟɬɫɹ 
ɧɚɢɛɨɥɶɲɢɦ, ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɜɵɲɥɨ ɧɚɢɦɟɧɶɲɟɟ. 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ (3.18) ɩɪɢ ɤɚɠɞɨɣ ɢɡ 
ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ. 

 ∇ܼʟ.ʙ.ଵ = ͳͶͳ,ͷͺ + ͳ,ͷͷ = ͳͶ͵,ͳ͵ ˏ;  
 ∇ܼʟ.ʙ.ଶ = ͳͶʹ,ͷͶ − Ͷ,ͲͲ = ͳ͵ͺ,ͷͶ ˏ;  
 ∇ܼʟ.ʙ.ଵ = ͳͶʹ,Ͷͳ − ͳ,͹͵ = ͳͶͲ,͸ͺ ˏ.  
 

ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ∇ܼʟ.ʙ.ɜɵɛɢɪɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ∇ܼʟ.ʙ. = ͳ͵ͺ,ͷͶ ɦ. 
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Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ50-ȼ-710 ɫ 
ɩɨɫɬɪɨɟɧɧɵɦ ɪɟɠɢɦɧɵɦ ɩɨɥɟɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1. 

 

3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 

 

ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ: 

Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
˘˅.ˍ.˔ܦ  = ͳ,͹͵ͻ ∙ ଵܦ = ͳ,͹͵ͻ ∙ ͹,ͳ = ͳʹ,͵ͷ ˏ                                             (3.20) 

 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝜑˔.ˍ = ʹʹͷ°  

 

ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
˒˔ܤ  = ʹ,ͻʹͺ ∙ ଵܦ = ʹ,ͻʹͺ ∙ ͹,ͳ = ʹͲ,͹ͻ ˏ                                                 (3.21) 

 

Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
ܮ  = Ͷ,ͺʹͺ ∙ ଵܦ = Ͷ,ͺʹͺ ∙ ͹,ͳ = ͵Ͷ,ʹͺ ˏ                                                    (3.22) 

 

ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
ଵܤ  = ʹ,ͻͳ͹ ∙ ଵܦ = ʹ,ͻͳ͹ ∙ ͹,ͳ = ʹͲ,͹ͳ ˏ                                                  (3.23) 

 

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ݎ˅  ˘ = ͳ,͹͵ͻ ∙ ଵܦ = ͳ,͹ͺͻ ∙ ͹,ͳ = ͳʹ,͵ͷ ˏ                                                  (3.24) 

 

Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
˃ܦ  = ͳͲ,͹Ͳ ˏ  

 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɬɫɹ ɛɟɬɨɧɧɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɪɢɫɭɧɨɤ 
3.2. 
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Ɋɢɫɭɧɨɤ 3.2 – ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅∗ܦ  ൒ (ହ,ଵ∙ʛˍ˓[𝜏ˇˑ˒] )଴,ଷଷ,                                                                                        (3.25) 

 

ɝɞɟ [𝜏ˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃, 

 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ே௡˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ଵ଴଴଴଴଴ଵ଴଴ = ͻ,͹Ͷ ˏ,                                 (3.26) 

˅∗ܦ  = ቀହ,ଵ∙ଵ଴,ଽଷହ ቁ଴,ଷଷ = ͳ,ͳͺ ˏ; 

 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
˅ܦ  = ͳ,ʹ ˏ.  
 

3.2.3 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴёɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 
ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. ɉɨ ɧɚɧɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: 

Ɇɇɍ 16/1 – 40-20-3. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 16 ɦ3
, 

ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ 
ɚɝɪɟɝɚɬɨɦ ȽȺ 8/1 – 40, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 20 ɦ3

 ɫ 3 ɧɚɫɨɫɚɦɢ. 
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3.2.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɗȽɊ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ-2ɉ 
150-4. 

 

3.3 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 

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

 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1160/135-

60ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ3.7. 

 

Ɍɚɛɥɢɰɚ 3.7– Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Sɧɨɦ ɆȼȺ 128,7 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɋɧɨɦ Ɇȼɬ 103 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,8 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 13,8 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 5,38 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

nɧɨɦ ɨɛ/ɦɢɧ 100 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ 

Xd ɨ.ɟ. 1,05 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’d ɨ.ɟ. 0,32 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

X”d ɨ.ɟ. 0,22 

ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 

 

3.4 ɉɨɞɴɟɦɧɨ - ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

ɉɨ ɦɚɫɫɟ ɪɨɬɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɄɆ400/50, 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɝɥɚɜɧɨɝɨ ɤɪɸɤɚ –400 ɬ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ –50 ɬ. 
ȼ ɤɚɱɟɫɬɜɟ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɡɚɬɜɨɪɨɜ ɨɬɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛ 

ɩɪɢɧɹɬ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɝɥɚɜɧɨɝɨ ɤɪɸɤɚ – 63ɬ, 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ – 15 ɬ. 

Ⱦɥɹ ɩɨɞɴɟɦɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɨɤ ɢ ɡɚɬɜɨɪɨɜ ɜɨɞɨɩɪɢɟɦɧɢɤɨɜ 
ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 150 ɬɨɧɧ.  
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

4.1 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɫɯɟɦɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

1. ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 
2. Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ ɬ.ɟ. ɜɨɡɦɨɠɧɨɫɬɶ ɥɟɝɤɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɫɯɟɦɵ 

ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ, ɤɚɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɢ ɩɪɢ ɪɚɫɲɢɪɟɧɢɢ 
ɫɬɚɧɰɢɢ, ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ; 

3. ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
4. ɗɤɨɧɨɦɢɱɧɨɫɬɶ, ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɧɚ ɪɟɫɭɪɫɵ ɢ ɜɪɟɦɟɧɢ ɧɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ɋɍ. 
ȼ Ʉɟɦɟɪɨɜɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɧɟɫɤɨɥɶɤɨ ɩɨɞɫɬɚɧɰɢɣ 220 

ɤȼ. ɉɨ ɤɚɪɬɟ – ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɩɨɞɫɬɚɧɰɢɣ ɛɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɩɨɞɫɬɚɧɰɢɹ «ɋɨɤɨɥɨɜɫɤɚɹ» ɧɚɩɪɹɠɟɧɢɟɦ 
220/110/35ɤȼ, ɜ 60ɤɦ ɨɬ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ.  

ɉɨ ɭɫɥɨɜɢɹɦ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɫ ɨɛɴɟɞɢɧɟɧɵɦɢ 
ɛɥɨɤɚɦɢ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. 
ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 

ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ». ɇɚ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ 
ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɛɭɞɭɬ ɩɪɢɧɹɬɵ: 

– ɝɟɧɟɪɚɬɨɪɵ; 
– ɨɬ ɩɨɞɫɬɚɧɰɢɢ ɋɚɥɬɵɦɚɤɨɜɫɤɚɹ 35/6 ɤȼ; 
– ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȾȽɍ). 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ 

ɪɢɫɭɧɤɟ 4.1. 
Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɱɟɪɬɟɠɟ 

«Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ». 
 



36 

Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɬɪɟɦɹ ɨɛɴɟɞɢɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 

4.2.1 Ƚɥɚɜɧɵɟ ɩɨɜɵɲɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

 

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

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 
ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 ܵ˒ˑ˕ = ܵʒ − ܵ˔ː = ͳʹͺ,͹ − ͹,ͻͷ = ͳʹͲ,͹ͷ ʛʑʏ                                         (4.1) 

 

ɉɨ ɤɚɬɚɥɨɝɭ ȺɈ "ɍɗɌɆ" ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɐ-160000/220. 

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɐ-160000/220 
Ɍɢɩ ɢɡɞɟɥɢɹ, 
ɨɛɨɡɧɚɱɟɧɢɟ 

ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɞɨɤɭɦɟɧɬɚ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼ∙Ⱥ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ 
ɫɨɟɞɢɧɟɧɢɹ 

ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, ɤȼɬ 

ȼɇ ɇɇ ɏɏ ɄɁ 

Ɍɐ-160000/220-ɍ1 160000 242 13,8 Yɧ/D-11 155 500 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɪɟɯɮɚɡɧɵɣ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɜɨɡɞɭɯɚ. 
 

 



37 

4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
  Sʡ˔.ː. ൒ S˔.ː.  
 

ɉɨ ɤɚɬɚɥɨɝɭ ȺɈ "ɍɗɌɆ" ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁ-6000/13,8 ɍ1 
ɜ ɤɨɥɢɱɟɫɬɜɟ 2. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2 Ɍɋɇ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɨɬɩɚɣɤɢ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1, Ƚ6. 

 

Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-6000/13,8 ɍ1 Sːˑˏ, ɆȼȺ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

6 13,8 6 8 42 8,1 

 

4.3 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɚ 
 

4.3.1 ȼɵɛɨɪ ɩɪɨɜɨɞɨɜ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɍ: 
 ܵʟʢ = ݊ˆˈː ∙ ܵˆˈː − ܵ˔ː = ͸ ∙ ͳʹͺ,͹ − ͹,ͻͷ = ͹͸Ͷ,ʹͷ ʛʑʏ,          (4.2) 

 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 ݊ = ௌʟʢ∙c୭ୱ 𝜑˔௉ː ˃˕∙௄ + ͳ = ଻଺ସ,ଶହ∙଴,଼ଵଷହ∙ଵ,ଶ + ͳ = ͷ             (4.3) 

 

ɝɞɟ ܲː ˃˕ = ͳ͵ͷ ʛʑ˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɥɢɧɢɢ 220 ɤȼ; ܭ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [17]. 

 

ȼɵɱɢɫɥɹɟɬɫɹ ɪɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɢ: 
ܫ˓  ˃˄ = ௌ˔˕√ଷ∙௡ˎ∙௎ːˑˏ = ଻଻ଶ,ଶ√ଷ∙ହ∙ଶଶ଴ = ͶͲͷ ʏ,              (4.4) 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɭɬɹɠɟɥёɧɧɨɦ ɪɟɠɢɦɟ, ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɨɞɧɨɣ ɥɢɧɢɢ: 
ܫ˓  ˃˄,˖˕ = ௌ˔˕√ଷ∙ሺ௡ˎ−ଵሻ∙௎ːˑˏ = ଻଻ଶ,ଶ√ଷ∙ሺହ−ଵሻ∙ଶଶ଴ = ͷͲ͹ ʏ,            (4.5) 

 

ȼɵɛɢɪɚɟɬɫɹ ɩɪɨɜɨɞ Ⱥɋ 240/32 ɫ ɞɨɩɭɫɬɢɦɵɦ ɬɨɤɨɦ ̌ܫ ˑ˒ = ͸ͳͲ ʏ, ɯ0 = 

0,435 Ɉɦ/ɤɦ. ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 - ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/32 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0Ɉɦ/ɤɦ ɏ0 Ɉɦ/ɤɦ b0ɋɦ/ɤɦ 

1 0,118 0,435 ʹ,͸ͲͶ ∙ ͳͲ−଺ 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɥɹ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɩɪɢɧɹɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɹɬɢ 
ɨɞɧɨɰɟɩɧɵɯ ȼɅ 220 ɤȼ Ʉɟɦɟɪɨɜɫɤɚɹ Ƚɗɋ – ɉɋ «ɋɨɤɨɥɨɜɫɤɚɹ» 

ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 60 ɤɦ. 
 

4.3.2 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 

ɋɌɈ ɈȺɈ ɎɋɄ ɍɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ. Ⱦɥɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 220 ɤȼ ɢ 8 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (ɬɪɢ 

ɝɟɧɟɪɚɬɨɪɧɵɯ ɢ ɩɹɬɶ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ): ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚ ɲɢɧ 
(ɩɪɢ 5 ɢ ɛɨɥɟɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ, ɩɨɜɵɲɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɫɨɯɪɚɧɟɧɢɸ ɜ 
ɪɚɛɨɬɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɧɨ ɧɟ ɞɨɩɭɫɤɚɸɳɢɯ ɞɚɠɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɭɸ ɩɨɬɟɪɸ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɩɥɚɧɨɜɨɦ ɜɵɜɨɞɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢɡ ɪɚɛɨɬɵ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɧɚɥɢɱɢɢ ɞɪɭɝɢɯ ɨɛɨɫɧɨɜɚɧɢɣ). ɋɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ –. 

ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɵ ɲɢɧ. 
 

 
Ɋɢɫɭɧɨɤ 4.2 - ɋɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ 

 

4.4 ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

4.4.1 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

 

Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɡɜɟɞёɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 
RastrWin. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
ˆݔ  = ′′ௗݔ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,ʹʹ ∙ ଵଷ,଼మଵଶ଼,଻ = Ͳ,ͶʹͶ ʝˏ,             (4.6) 
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ݎ̂ = ˘ˆ𝜔∙ʡˆ = ଵ,ଶ∙଴,ସଶସଷଵସ∙଴,଴ସହ = Ͳ,Ͳ͵͸ ʝˏ,              (4.7) 

 

ɝɞɟ ݔௗ′′–ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢɡ ɬɚɛɥɢɰɵ 3.7; ܷ˄˃ˊ–ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ܵːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɢɡ ɬɚɛɥɢɰɵ 3.7; ʡˆ = Ͳ,ͲͶͷ˔–ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
˕ݔ  = ௨ˍ%ଵ଴଴ ∙ ௎ʑʜమௌːˑˏ = ଵଵଵ଴଴ ∙ ଶସଶమଵ଺଴ = Ͷͳ,͵͵ ʝˏ,             (4.8) 

ݎ̞  = ∆̱ܲ ∙ ௎ʑʜమௌːˑˏమ = Ͳ,ͷ ∙ ଶସଶమଵ଺଴మ = ͳͲ,͵ ʝˏ,             (4.9) 

 

ɝɞɟݑˍ% - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɡ ɬɚɛɥɢɰɵ 4.1; ܷʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɡ 
ɬɚɛɥɢɰɵ 4.1; ܵːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɡ ɬɚɛɥɢɰɵ 4.1; ∆̱ܲ  – ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɡ ɬɚɛɥɢɰɵ 4.1. 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
˔ݔ  = ௎మ˄ௌˍ.ˊ = ଶଷ଴మଵହ଴ = ͵ͷʹ,͸͹ ʝˏ,             (4.10) 

ݎ̝  = ௫ʠ்˃ ,ʠ∙𝜔 = ଷହଶ,଺଻଴,଴଺ହ∙ଷଵସ = ͳ͹,ʹͺ ʝˏ,            (4.11) 

 

ɝɞɟ ܷ˄  –ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɫɬɟɦɵ ܵˍ.ˊ – ɦɨɳɧɨɫɬɶ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫɢɫɬɟɦɵ; 
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 220ɤȼ: 
ˎݔ  = ௫బ,˖ˇ∙௟௡ = ଴,ଷସହ∙଺଴ହ = Ͷ,ͳͶ ʝˏ,            (4.12) 

ݎˎ  = ௥బ,˖ˇ∙௟௡ = ଴,ଵଶଵ∙଺଴ହ = ͳ,Ͷͷʹ ʝˏ,            (4.13) 

 

ɝɞɟ ݈ – ɞɥɢɧɧɚ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ. 
n- ɱɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ. 

 

ɗȾɋ ɫɢɫɬɟɦɵ: 
˔ܧ  = ʹ͵Ͳ ˍʑ.  
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ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɜɧɟɫёɧɧɵɦɢ ɜ ɉɄ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 
(ɬɚɛɥɢɰɚ 4.4 – 4.6) ɢ ɨɛɪɚɛɨɬɚɧɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɫɱёɬɚ ɬɚɛɥɢɰɚ 4.7. 

 

Ɍɚɛɥɢɰɚ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
Ɍɢɩ ɇɨɦɟɪ ɇɚɡɜɚɧɢɟ Uɧɨɦ, ɤȼ 

ɡɚɤ 1 ɋɢɫɬɟɦɚ  220 

ɭ 2 Ɋɍ 220 ɤȼ 220 

ɡɚɤ 4 - 220 

ɡɚɤ 5 - 220 

ɡɚɤ 3 - 220 

ɭ 6 Ɍ1 13,8 

ɭ 7 Ɍ2 13,8 

ɭ 8 Ɍ3 13,8 

ɭ 9 Ɍ4 13,8 

ɭ 10 Ɍ5 13,8 

ɭ 11 Ɍ6 13,8 

 

Ɍɚɛɥɢɰɚ 4.5 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
Tɢɩ Ɍɢɩ ːܰ˃˚ ˍܰˑː ɇɚɡɜɚɧɢɟ R X Ʉɬ/r r0 x0 

Ʌɗɉ Ʌɗɉ 1 2 ɋɢɫɬɟɦɚ – Ɋɍ 220 ɤȼ 1,59 4,52 - 1,59 4,52 

Ʌɗɉ Ʌɗɉ 2 3 Ɋɍ 220 ɤȼ - - - - - 

Ʌɗɉ Ʌɗɉ 2 4 Ɋɍ 220 ɤȼ - - - - - 

Ʌɗɉ Ʌɗɉ 2 5 Ɋɍ 220 ɤȼ - - - - - 

Ɍɪ-ɪ Ɍɪ-ɪ 3 6 Ɍ1 1,03 41,33 0,063 1,03 41,33 

Ɍɪ-ɪ Ɍɪ-ɪ 3 7 Ɍ2 1,03 41,33 0,063 1,03 41,33 

Ɍɪ-ɪ Ɍɪ-ɪ 4 8 Ɍ3 1,03 41,33 0,063 1,03 41,33 

Ɍɪ-ɪ Ɍɪ-ɪ 4 9 Ɍ4 1,03 41,33 0,063 1,03 41,33 

Ɍɪ-ɪ Ɍɪ-ɪ 5 10 Ɍ5 1,03 41,33 0,063 1,03 41,33 

Ɍɪ-ɪ Ɍɪ-ɪ 5 11 Ɍ6 1,03 41,33 0,063 1,03 41,33 

 

Ɍɚɛɥɢɰɚ 4.6 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
№ ɚɝɪɟɝɚɬɚ ɇɚɡɜɚɧɢɟ N ɭɡɥɚ r x r2 X2 r0 X0 E 

1 Ƚ1 6 0,036 0,424 0,036 0,424 0,036 0,424 13,8 

2 Ƚ2 7 0,036 0,424 0,036 0,424 0,036 0,424 13,8 

3 Ƚ3 8 0,036 0,424 0,036 0,424 0,036 0,424 13,8 

4 Ƚ4 9 0,036 0,424 0,036 0,424 0,036 0,424 13,8 

5 Ƚ5 10 0,036 0,424 0,036 0,424 0,036 0,424 13,8 

6 Ƚ6 11 0,036 0,424 0,036 0,424 0,036 0,424 13,8 

7 ɋɢɫɬɟɦɚ 1 17,279 352,66 17,279 352,66 17,279 352,66 220 

 

 

Ɍɚɛɥɢɰɚ 4.7 –Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ 
Ɍɢɩ ɄɁ ɉ1 ˒ܫ .଴ 𝑖˖ 

1ɮ 5 20,46 49,67 

3ɮ 5 13,64 33,11 

3ɮ 1 36,37 94,97 

 



41 

4.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 

 

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

ɉɨɞ ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɭɫɬɚɧɨɜɤɢ ɩɨɧɢɦɚɸɬ ɪɟɠɢɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ɍɬɹɠɟɥёɧɧɵɦ ɪɟɠɢɦɨɦ ɧɚɡɵɜɚɟɬɫɹ ɪɟɠɢɦ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 
ɱɚɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɜ ɫɜɹɡɢ ɫ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ ɪɟɦɨɧɬɨɦ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
ɦɨɝɭɬ ɡɚɦɟɬɧɨ ɭɜɟɥɢɱɢɬɶɫɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ6: 

˄˃˓ ʒܫ  = ͳ,Ͳͷ ∙ ˏʒ ːˑܫ = ଵ,଴ହ∙ௌʒ ːˑˏ√ଷ∙௎ʒ ːˑˏ ,            (4.14) 

˄˃˓ ʒܫ  = ଵ,଴ହ∙ଵଶ଼,଻√ଷ∙ଵଷ.଼ = ͷ͸ͷͶ A,  
 

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

Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
௠௔௫ ˄˃˓ ܫ  = S∑√ଷ∙௡ʚ∙௎ ːˑˏ = ௌʒభ−ʒల ːˑˏ−∙ௌ˔ː√ଷ∙௡ʚ∙௎ ːˑˏ ,            (4.15) 

௠௔௫ ˄˃˓ ܫ  = ሺଵଶ଼,଻∗଺ሻ−଻,ଽହ√ଷ∙ହ∙ଶଶ଴ = ͶͲͳ ʏ   
 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 

 I˓˃˄.˖˕ˉ. = S∑ሺ୬ˎ−ଵሻ∙√ଷ∙Uːˑˏ,               (4.16) 

 I˓˃˄.˖˕ˉ. = ሺଵଶ଼,଻∗଺ሻ−଻,ଽହସ∙√ଷ∙ଶଶ଴ = ͷͲͳ ʏ  

 

 

4.4.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 220ɤȼ 

 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ» ɜɵɛɢɪɚɟɦ 
ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊɉȾ-220/1250 

ɍɏɅ1 [26]. Ⱦɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 
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Ɍɚɛɥɢɰɚ 4.8–ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 

ȼɗȻ-220 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 

ɊɉȾ-220/1250 ɍɏɅ1 ˔ܷˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ɤȼ ܷːˑˏ = ʹʹͲ ɤȼ ˓ܫ ˃˄ ୫a୶ = ͶͲͳ ʏ ːܫ ˑˏ = ʹͷͲͲ Ⱥ ːܫ ˑˏ = ͳʹͷͲ Ⱥ ܫ௡଴ = ͺ,ͳͻ ɤȺ ˒ܫ ˓.˔ˍ˅ = ͷͲ ɤȺ ˒ܫ ˓.˔ˍ˅ = ʹͷ ɤȺ 𝑖௬ = ʹͲ,ͺ͸ ɤȺ 𝑖˒˓.˔ˍ˅ = ͳʹͷ ɤȺ 𝑖˒˓.˔ˍ˅ = ͸Ͷ ɤȺ 

 ːܫ ˑˏ.ˑ˕ˍˎ = ͷͲ ɤȺ ̞ܫ .˔˕ = ʹͷ ɤȺ ʑˍ.˓˃˔˚ = ௡଴ଶܫ ∙ ˍ˕ˑݐ) + (ˊ˓ݐ = = ͺ,ͳͻଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ʹ,͸ͺ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ʹͷଶ ∙ ͵ = ͳͺ͹ͷ ˍʏଶ ∙ ˔ 

 

ȼɵɛɨɪ ɩɪɢɛɨɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ ɨɬɯɨɞɹɳɢɟ ɥɢɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.9. 

 

Ɍɚɛɥɢɰɚ 4.9– 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 

 

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 = ͶͲͳ ʏ ːܫ ˑˏ = ͸ͲͲ ʏ ܵଶ < ܵଶːˑˏ ͺ,ͺ ʑ ∙ ʏ ͵Ͳ ʑ ∙ ʏ 𝑖୷ < 𝑖ˇˋː ͳͷ,ʹ͹ ʑ ∙ ʏ ͷͲ ʑ ∙ ʏ ܤˍ.˓˃˔˚ <  ˏːˑܤ

ʑˍ.˓˃˔˚ = ௡଴ଶܫ ∙ ˍ˕ˑݐ) + (ˊ˓ݐ = = ͺ,ͳͻଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ʹ,͸ͺ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 

 

ȼɵɛɢɪɚɟɬɫɹ ɨɩɬɢɱɟɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ Ⱦɇȿɗ-220. 

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

 

Ɍɚɛɥɢɰɚ 4.11– ɉɪɨɜɟɪɤɚ ɨɩɬɢɱɟɫɤɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ˔ܷˈ˕ˋ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ܵଶ < ܵଶːˑˏ ͺ,ͺ ʑ ∙ ʏ ͵Ͳ ʑ ∙ ʏ 
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ȼ ɈɊɍ 220ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ1-

220/163/10/2III(IV)ɍɏɅ1ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 

 

4.4.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 13,8ɤȼ 

 

Ƚɟɧɟɪɚɬɨɪɧɵɣ ɚɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɭɫɥɨɜɢɹɦ: 

1) ܷːˑˏ ൒ ܷːˑˏ,˔ 

2) ːܫ ˑˏ ൒  ʒ˓˃˄ ௠௔௫ܫ

3) ˑܫ ˕ˍˎ ൒ ܫ˒ ˑ 

ʒ ˓˃˄ ௠௔௫ܫ  = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ʒ ːˑˏ = ͳ,Ͳͷ ∙ ଵଶ଼,଻√ଷ∙ଵଷ,଼ = ͷ,͸ͷ ˍʏ.         (4.17) 

 

ɉɨ ɤɚɬɚɥɨɝɭ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɜɵɛɢɪɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪɧɵɣ ɚɩɩɚɪɚɬɧɵɣ 
ɤɨɦɩɥɟɤɫ ɄȺȽ-20 ɧɚ ɛɚɡɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɷɥɟɝɚɡɨɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-20, 

ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12. 
 

Ɍɚɛɥɢɰɚ 4.12 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-20-90/8000 ܷːˑˏ, ˍʑ ܷ୫a୶ ˓˃˄, ˍʑ ːܫ ˑˏ, ܫˑ ܣ ˕ˍˎ, ˍʏ ˒ܫ ˓ ˔ˍ˅ˑˊ, ˍʏ ̞ܫ ˈ˓ˏ, ˍʏ ݐˑ˕ˍˎ, ,ଵݐ ˔ ܿ 

20 27,5 8000 90 230 90 0,03 3 

 𝑖˖ǯ = √ʹ ∙ ௡௢ܫ ቀͳ + ݁−బ.బభబ.రఱቁ = √ʹ ∙ Ͷ͹,ͻʹ ∙ (ͳ + ݁− బ,బభబ,బరఱ) = ͳʹʹ ˍʏ,          (4.18) 

 𝑖˖ǯ < ܫ˒ ˓.˔ˍ˅, 

 ͳʹʹ < ʹ͵Ͳ  

 

ɉɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
 

Ɋɚɫɱɟɬɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ: 
˚˔˃˓.ˍܤ  = ௡௢ଶܫ ∙ ʑݐ) + (ˊ˓ݐ = Ͷ͹,ͻʹ ∙ ሺͲ,ͳ + Ͳ,Ͳͳሻ = ʹͷʹ,͸ ˍʏଶ ∙ ˔       (4.19) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ ɜɵɤɥɸɱɚɬɟɥɹ: 
ˏːˑ.ˍܤ  = ܫ̞ ˈ˓ˏଶ ∙ ˕ݐ = ͻͲଶ ∙ ͵ = ʹͶ͵ͲͲ ˍʏଶ ∙ ˔          (4.20) 

˚˔˃˓.ˍܤ  <   ˏːˑ.ˍܤ

 ʹͷʹ,͸ ˍʏଶ ∙ ˔ < ʹͶ͵ͲͲ ˍʏଶ ∙ ˔  
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ɉɪɨɜɟɪɤɚ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-20-

90/6300: 

 𝑖௔𝜏 = √ʹ ∙ ܫ˒ ˑ ∙ ˈ− 𝜏ʡ˃ = √ʹ ∙ Ͷ͹,ͻʹ ∙ ˈ− బ,బభబ,బరఱ = ͷͶ,ʹ͸ ˍʏ,          (4.21) 

 𝑖𝑎𝜏√ଶ ܫ˒/ ˑ ∙ ͳͲͲ% = ͺͲ%,               (4.22) 

 

80%< ͻͲ% 

 

ɂɫɯɨɞɹ ɢɡ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 13,8 ɤȼ. 
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5 ɍɫɬɪɨɣɫɬɜɨ ɊɁɢȺ 

 

ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɈɊɍ ɢ Ʌɗɉ. 

 

5.1 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 
ɝɟɧɟɪɚɬɨɪɧɨɦ ɢ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. 

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  
 ːܫ ˆሺଵሻ = ௌːˑˏ√ଷ∙௎ːˑˏ = ଵଶ଼,଻√ଷ∙ଵଷ,଼ = ͷ͵ͺͶ ʏ;   (5.1) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  

 ːܫ ˆሺଶሻ = ூːˆሺభሻ∙௄˔˘௄˕˕ = ହଷ଼ସ∙ଵ଺଴଴଴/ହ = Ͷ,Ͷͻ ʏ;                                                                   (5.2) 

 

ɇɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ:  
ܫ˅  ːሺଵሻ = ଵ଺଴଴଴଴√ଷ∙ଶଶ଴ = ͶʹͲ ʏ, (5.3) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  

ܫ˅  ːሺଶሻ = ூ˅ːሺభሻ∙௄˔˘௄˕˕ = ଷଷ଼∙√ଷଵ଴଴଴/ହ = ʹ,ͻ͵ ʏ, (5.4) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ ɧɚ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɌɌ: 
ܫ˓  ˑ˕ሺଶሻ = ூːˑˏ.˓ˑ˕∙௎ːː∙௄˔˘ଵ,ଶଶହହ∙௎˅ː∙௄˕˕ ˅ː = ଵଵହ଴⋅ସସ଴⋅ଵଵ,ଶଶହହ⋅ଵହ଻ହ଴⋅యబఱ = Ͷ,͵͸ ʏ, (5.5) 

 

5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ[17] ɩɪɢɧɢɦɚɸɬɫɹ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
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Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – 1160/135-60 – 128,7 ɆȼȺ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ 

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

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ 

 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) 

ɝɟɧɟɪɚɬɨɪɚ. 
 

Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɐ-160000/220: 

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ)); 

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

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

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

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 13,8 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 
 

Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ(ɨɬ ɜɫɟɯ ɜɢɞɨɜ 

ɄɁ); 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 

ɡɚɦɵɤɚɧɢɣ); 
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 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 

 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɍɊɈȼ 220ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220ɤȼ). 
 

Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 6 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ; 
 

5.3 Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 

5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 

 

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

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜ = ͷ͵ͺͶ ʏ. 

ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ̝ܫ ˓଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͷ͵ͺͶ = ʹ͸ͻ,ʹ ʏ,    (5.6) 

 

ɝɞɟ ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 
 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ܫ̝  ˓଴ ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ ʹ͸ͻ,ʹ = ͷ͵ͺ,Ͷ ʏ,                    (5.7) 

 

ɝɞɟ ܭʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 

ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ:  

ܫ̝  ˓଴ = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ ͷ͵ͺͶ = ͺͲ͹,͸ ʏ;  
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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,                                                                   (5.8)ܫ

 

ɝɞɟ ܭʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ; ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ܫʛʏʙʠ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

ʛʏʙʠܫ  = ாʒ′′௑೏′′ ∙ ʜܫ = ଵ,ଵହ଴,ଶଶ ∙ ͷ͵ͺͶ = ʹͺͳͶͶ ʏ,                                                    (5.9) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹͺͳͶͶ = ʹͺͳͶ,Ͷ ʏ , 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > ூʜʐሺʙʖሻ∙ʙʜூʡ ,                                                                                              (5.10) 

 

ɝɞɟ ʙʜ = ʹ − Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʡ − ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
 ʙʡ > ଶ଼ଵସ,ସ∙ଶଶ଼ଵସସ = Ͳ,ʹ , 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ʙʡ = Ͳ,͵. 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 
ɬɨɪɦɨɠɟɧɢɹ): 

ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ =0,5,                                                                                   (5.11) 

 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ,                                                                                  (5.12) 
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ɉɪɢɧɢɦɚɟɬɫɹ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ܤ = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ). 

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ: 

 

 
Ɋɢɫɭɧɨɤ 5.1– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 

 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 

 

5.3.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

 

Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1-ɣ ɨɪɝɚɧ (ܷ଴ሻɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  ܷ଴ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; ܷ଴ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɢɡɦɟɪɹɟɦɨɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ.  

2-ɣ ɨɪɝɚɧ (ܷ଴ଷሻ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɣ 
ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 
30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. ܷ଴ଷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɟɝɨ ɧɟɣɬɪɚɥɢ, ɚ ɬɨɪɦɨɡɧɚɹ ɰɟɩɶ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 

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

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

 

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

 ܷ଴ˠˎ.˔˕. = ܭ ∙ ܷ଴ ஼𝑇∙ሺఓబሻ஼𝑇∙ሺఓబሻ+஼∑ ,                                                                        (5.13) 

 

ɝɞɟ ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܭ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5; ்ܥ ∙ ሺߤ଴ሻ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,009 ɦɤɎ/ɮɚɡɭ; ܥʒ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,91 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); ܥʡ- ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,00733ɦɤɎ/ɮɚɡɭ; ܥ˛ – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 
0,008 ɦɤɎ/ɮɚɡɭ; ܥʒሺ்ሻ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 13,8 ɤȼ ɫɨ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,35ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); ܥʒሺʒሻ - ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 13,8 ɤȼ ɫɨ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ. ɉɪɢɧɢɦɚɟɬɫɹɪɚɜɧɨɣ0,13ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ). 

 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ: 
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ܷ଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = ଵଷ ∙ ଶସଶ√ଷ = Ͷ͸,͸ ˍʑ, (5.14) 

 

ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
∑ܥ  = ்ܥ + ʒܥ + ʠ˛ + ʒሺ்ሻܥ +  =ʒሺʒሻܥ

 

=0,0073+0,91+0,008+0,35+0,13=1,405 ɦɤɎ/ɮɚɡɭ,                                   (5.15) 

 

ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
௖ܫ  = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ʠ∑ = ͳ,͹͵ ∙ ͳ͵,ͺ ∙ ͵ͳͶ ∙ ͳ,ͶͲͷ = ͳͲ,͸ ʏ,  (5.16) 

 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɨ (5.13):  

 ܷ଴ˠˎ.˔˕. = Ͳ,ͷ ∙46600∙ ଴,଴଴ଽ଴,଴଴ଽ+ଵ,ସ଴ହ = ͳͶͺ,͵ ʑ, 
 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ௄ʜ௄ʑ ∙ ଷ௡ʡʜ ∙ ܷ଴ˠˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଷ∙ଵସ଼,ଷభయ,ఴబ,భయ = ͳ,͹ ȼ,  (5.17) 

 

ɝɞɟ ܭʜ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ܭʑ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

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

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

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

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

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ 
ɫɬɚɬɨɪɚ: 
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ܺ = ଵ௄ʡ+ଶ = ଵଵ,ଷ+ଶ = Ͳ,͵ ɨ.ɟ.,                                                                       (5.18) 

 

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

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

 

5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 

 

ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ ܷଶ > ɜɵɛɢɪɚɟɬɫɹ: 
 ܷʠʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ȼ,                                                            (5.19) 

 

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 ȼ,                                                            (5.20) 

 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻܫʜ. 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

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

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 

ଶ∗ܫ  =  ʜ,                                                                                                  (5.21)ܫ/ଶܫ

 

ɝɞɟܫଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫʜ − ɧɨɦɚɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
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ʓʝʞݐ = ଶଶ∗ܫ/ܣ ,                                                                                               (5.22) 

 

ɝɞɟܣ = ʹͲ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶ˔ˋˆː = Ͳ,Ͳ͹. 

ଶ˔ˋˆː∗ܫ  = Ͳ,Ͳ͹ ∙  ,ʜܫ

 

ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ܫ∗ଶ˒˖˔ˍ, ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫ∗ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢݐˏ˃ˍ˔ = ͸ͲͲ ɫ. 

ˍ˔˖˒ଶ∗ܫ  = √஺௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ, (5.23) 

 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మ௄ʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ,                                                                         (5.24) 

ଶʞʢʠʙ∗ܫ  = Ͳ,ͳͷ ⋅  ʜ,                                                                                      (5.25)ܫ

 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ. 

ʓʝʞݐ  = ʹͲ/Ͳ,ͳͷଶ ≈ ͺͺͲ ɫ. 
 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଶ଴ሺூ∗మሻమ.,                                                                                                  (5.26) 

 ʏʗʝ = ʹͲ = ሺܫ∗ଶሻଶ ∙  ʠʟ,                                                                              (5.27)ݐ

 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɍɚɛɥɢɰɚ 5.1 – 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 ɩɪɢɧɢɦɚɟɬɫɹ: ݐʛʗʜ = ʹͲ ɫ, ݐʛʏʙʠ = ͸ͲͲ ɫ. 

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

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

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

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

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

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

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
Ⱥ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ: 
.ଶʠ.ʖܫ  ൑ ூమሺమሻʙЧ = ଵଵ,ଷ⋅(௑೏′′+௑ˆ+ଶ௑ʡ) = ଵଵ,ଷ⋅ሺ଴,ଶଶ+଴,ଵ଴ହ+ଶ∙଴,ଵଵሻ = ͳ,Ͷͳ ˑ. ˈ.              (5.28) 
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ɝɞɟ ܺௗ′′ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ; ܺʒ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; ܺʡ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ; ܺʚ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
 

Ȼ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

.ଶʠ.ʖܫ  ൑ ூమʛʗʜሺమሻʙЧ = ூʛʗʜሺమሻʙЧ , 

 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 
.ଶʠ.ʖܫ  ൑ ூమሺమሻʙЧ = ଵଵ,ଷ⋅(௑೏′′+௑ˆ+ଶ௑ʡ+ଶ௑ʚ) =  = ଵଵ,ଷ⋅ሺ଴,ଶଶ+଴,ଵ଴ହ+ଶ∙଴,ଵଵ+ଶ∙଴,଴଼ሻ = ͳ,Ͳͻ ɨ.ɟ.                                                    (5.29) 

 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.3.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 

 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ଵʠʗʒʜܫ  = ʙʜ∙ூʜʙʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ⋅  ʜ,                                                             (5.30)ܫ

 

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

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

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
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ଵʞʢʠʙܫ = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ⋅  ʜ,                                                                           (5.31)ܫ

 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ. 

ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 

ɋɚɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.2 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
Ʉɪɚɬɧɨɫɬɶ 

ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ 
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3600 900 360 300 240 120 60 1 

 

 
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,ଶ∙ூʜʝʛ଴,ଽ଼ = ͳ,ʹʹ ⋅  ʜʝʛ.                                                                     (5.32)ܫ

 

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
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ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡʜ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼ = ͸͸ ȼ.                                                           (5.33) 

 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.3.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 

 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 

ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. ܼଵ,ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
Ⱥ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
 ܼଵ ൑ Ͳ,ͺ ⋅ ܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͵͵,ʹͺ + ଴,ହ଼ ∙ ʹͲ,͹ = ʹͻ,ͻͶ Ɉɦ, (5.34) 

 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܼଵˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ଵଶ଼,଻ଵ଺଴ + ଴,ହ଼ ∙ ଵଶ଼,଻ଶସଶమ ∙ ʹͲ,͹ = Ͳ,Ͳ͹ͺ, (5.35) 

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹ͺ ∙ ͳ,ͷ = Ͳ,ͳʹ Ɉɦ,                                                  (5.36) 

 

ɝɞɟ ܼ˄ = ௎మ˄ௌʒ = ଵଷ,଼మଵଶ଼,଻ = ͳ,ͷ. 

 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɪɚɜɧɚ: 
 ܼଵʠ.ʖ. = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳʹ ∙ లబబబఱభయ,ఴబ,భ = ͳ,ͲͶ Ɉɦ.                                                    (5.37) 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼଵ = ͳ,ͳ Ɉɦ. 
Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɸɬ ɭɫɬɚɜɤɭ 50 Ɉɦ/ɫɟɤ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵଷ଼଴଴√ଷ∙ହଷ଼ସ = ͳ,ͷ Ɉɦ,                                                          (5.38) 

 

ɝɞɟܫʜʏʒʟ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܷʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 

ܫ̠  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤʤ −଴,ଽହ௑೏ = మ∙భరబబళబబ −଴.ଽହଵ,଴ହ = ʹ,ͻ ʏ, (5.39) 

 

ɝɞɟ ܫʑ.ʤʤ − ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ܺௗ − ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜʝʛܫ
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.˗ = ଴,ଽହ∙௎ʜூ˗ ⋅ ܼ˄ = ଴,ଽହ∙ଵଶ,ହ ⋅ ͳ,ͷ = Ͳ,ͷ͹  Ɉɦ                                           (5.40) 

˗.˓ˆ˃𝜑ːݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூ˗ = ଴,଼଴,ଽହ∙ଶ,ହ = Ͳ,͵Ͷ.                                                         (5.41) 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 𝜑ː˃ˆ˓.˗ ≈ ͹Ͳ°. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼʠ.ʖூூ = ௓ʜʏʒʟ.˗ʙʜ = ଴,ହ଻ଵ,଴ହ = Ͳ,ͷͶ ʝˏ (5.42) 

 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ: 
 ܼʠʟ ூூ = ௓ʠ.ʖ𝐼𝐼∙௡ʡ௡ʜ = ଴,ହସ∙଺଴଴଴/ହଵଷ଼଴଴/ଵ଴଴ = Ͷ,͹ Ɉɦ, (5.43) 

 

ɍɫɬɚɜɤɚ ɩɪɢɧɢɦɚɟɬɫɹܼூூ = Ͷ,͹Ɉɦ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɜɟɞɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 

ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: ܼʠʛଵ = Ͳ,ͲͳͶ ʝˏ, ܼʠʛூூ = Ͳ,Ͳ͸ͷ Ɉɦ 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 
ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
1 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ 
ɫɨ ɫɛɪɨɫɨɦ ȺɊɁ.  

ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.3.7 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
.ʟ.ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ.ʙʑ = ଵ,଴ହ∙ଵସ଴଴଴,ଽ଼ = ͳͷͲͲ ʏ, (5.44) 
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ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
.ʟ.ʞʢʠʙܫ  = ଵ,ଵ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ଵ,ଵ∙ଵସ଴଴଴,ଽ଼ = ͳͷ͹ʹ ʏ, (5.45) 

 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ ɬɚɛɥɢɰɚ 5.3, ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 

Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 

ɩɟɪɟɝɪɭɡɤɢ, 
I/Iɧ 
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Ɋɢɫɭɧɨɤ 5.6 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
.ʟ.ʝʡʠܫ  = ଶ,ଵହ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ଶ,ଵହ∙ଵସ଴଴଴,ଽ଼ = ͵Ͳ͹ʹ ʏ (5.46) 

 

Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɜɵɩɨɥɧɟɧ ɛɟɡ ɭɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɵɩɪɹɦɥɟɧɢɹ, 
ɪɚɜɧɨɝɨʙ˔˘ = Ͳ,ͺͳ͸ (ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ). 
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ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.4 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

 

Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ– 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 
ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 

ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ. 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ 

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 

 

5.5 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ 

 

ɋɨɫɬɚɜɥɹɟɬɫɹ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ Ƚ1, ɩɪɢɥɨɠɟɧɢɹ Ƚ. 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ƚ2, ɩɪɢɥɨɠɟɧɢɹ Ƚ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

 

6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱɟɬɨɜ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ȽɌɋ). 

ȼɵɫɨɬɚ ȽɌɋ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 60-100 ɦ ɨɫɧɨɜɚɧɢɟ ɫɤɚɥɶɧɨɟ, 
ɦɨɳɧɨɫɬɶ Ƚɗɋ Nɭɫɬ=600 Ɇȼɬ ɩɨɩɚɞɚɟɬ ɜ ɩɪɨɦɟɠɭɬɨɤ 300-1000 Ɇȼɬ, ɩɨ ɱɢɫɥɭ 
ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ȽɌɋ ɦɟɧɟɟ 500 
ɱɟɥɨɜɟɤ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɩɨ ɋɉ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ȽɌɋ 
ɢɦɟɟɬ II ɤɥɚɫɫ. 

 

6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ∇ȽȻɉ ɩɪɢɧɢɦɚɟɬɫɹ ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ∆ℎ௦௘௧ + ܽ = ͳͺ͸ + ͵,͹ͷ + Ͳ,ͲͲͷ + Ͳ,͸ =  = ͳͻͲ,͵ͺ ˏ,                 (6.1) 

 

ɝɞɟ∇ʜʞʢ = ͶͲͲˏ ∆ℎ௦௘௧− ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ܽ − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 
ɦɟɧɟɟ: ɞɥɹ II − 0,6 ɦ. ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ∆ℎ௦௘௧ = ݇௪ ௏ೢమ∙௅௚∙ௗ ߙݏ݋ܿ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ଶ଴మ∙଻ଵ଼ହଽ,଼ଵ∙ଶଷ = Ͳ.ͲͲͳˏ                               (6.2) 

 

ɝɞɟ ݇௪− ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɇɢɉ; ௪ܸ= 20ɦ/ɫ ,− ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ; 
L=7185ɦ ,− ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ; ߙ− ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ(
0 ); ݀ − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 

 ݀ = ∇ʜʞʢ−∇ʓʜʝଶ = ଵ଼଺−ଵସ଴ଶ = ʹ͵ˏ                                                                 (6.3) 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɞɥɹ ɷɬɨɝɨ: 

 

1. ȼɵɱɢɫɥɹɸɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ  
 ௚௅௏ೢమ = ଽ,଼ଵ∙଻ଵ଼ଶଶ଴మ = ͳ͹͸,ʹ ɢ  ௚௧௏ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶ଴ = ͳͲͷͻͷ;                                     (6.4) 
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ɝɞɟ ݐ−ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (t=6 ɱ=21600). 

 

2. ɂɡ ɝɪɚɮɢɤɚ ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ 
ɝɥɭɛɢɧɨɣ, ݀ > Ͳ,ͷߣௗ̅̅ ̅, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ 
ɡɧɚɱɟɧɢɹɦ ௚௅௏ೢమ ɢ ௚௧௏ೢ ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௏ೢమ ɢ௚்̅௏ೢమ. 

Ⱦɥɹ 
௚௅௏ೢమ = ͳ͹͸,ʹ:ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௏ೢమ = Ͳ,ͲͶɢ  ௚்̅௏ೢమ = ʹ,ͷ. 

Ⱦɥɹ ௚௧௏ೢ = ͳͲͷͻͷ: ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௏ೢమ = Ͳ,Ͳͺ ɢ ௚்̅௏ೢమ = Ͷ. 

 

Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ௚ℎ̅௏ೢమ = Ͳ,ͲͶ ɢ௚்̅ ௏ೢమ = ʹ,ͷ, 

ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ܶ̅(ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ ℎ(ɦ). 
 ℎ̅ = ଴,଴ସ∙ଶ଴మଽ,଼ଵ = ͳ,͸͵ ˏ; ܶ̅ = ଶ,ହ∙ଶ଴ଽ,଼ଵ = ͷ,ͳܿ                                                      (6.5) 

 

3. ȼɵɱɢɫɥɹɸɬ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
ௗߣ  = ௚்̅మଶ𝜋 = ଽ.଼ଵ∙ହ,ଵమଶ∙ଷ.ଵସ = ͶͲ,ͷͺ ˏ                                                                      (6.6) 

 

4. ɍɫɥɨɜɢɟ d>0.5 d , 23>0,5∙40,58ɜɵɩɨɥɧɹɟɬɫɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ 
ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 

 

5. Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = Ͳ,͵ʹ ∙ ʹ,ͷ = ͵,Ͳ͵ ɦ                                                              (6.7) 

 

ɝɞɟ ܭ𝑖 = ʹ,͵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ ௚௅௏ೢమ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ).  

 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

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

 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹܳ˓, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ: 
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ܳˑ˔ː.˓ = ܳ௠௔௫.ˑ˔ː − ܳʒЭʠ = ܳ௠௔௫.ˑ˔ː − ܳଵ˃ˆ˓ ∙ ሺ݊ − ͳሻ =  = ͷͲͻͶ − ͵͵͹ ∙ ሺ͸ − ͳሻ = ͵ͶͲͻ ˏଷ/˔             (6.8) 

 

ɝɞɟ ܳ௠௔௫.ˑ˔ː = ܳଵ% = ͷͲͻͶˏଷ/˔ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ 
ɞɥɹ ȽɌɋ II ɤɥɚɫɫɚ; n – ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ. ܳଵ˃ˆ˓=337ɦ3/ɫ; 

 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ˓௤˅ = ଷସ଴ଽ଻଼,଴଺ = Ͷ͵,͹ ˏ     (6.9) 

 

ɝɞɟ ݍ˅− ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ 

˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͹ͺ,Ͳ͸ ˏଶ ˔⁄    (6.10) 

 

ɝɞɟ ݍ˓− ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 
˓ݍ  = [ℎݒ] ∙ ℎː˄ = ͷ ∙ ͳʹ,Ͷͻ = ͸ʹ,Ͷͷ ˏଶ/˔   (6.11) 

 

ɝɞɟ ℎː˄ = ͳʹ,Ͷͻ ˏ− ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ 
)( ɇȻQfɇȻ  ɩɪɢ ܳˑ˔ː(ɪɢɫɭɧɨɤ 1.2); [ݒℎ]− ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ, ɞɥɹ ɫɤɚɥɶɧɵɟ – ɛɨɥɟɟ 5 ɦ/ɫ). 
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 
ɩɪɢɧɢɦɚɟɬɫɹ ݊ = Ͷ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɩɨ 12 ɦɟɬɪɨɜ. 

Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚܤ = Ͷͺˏ. 

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: 
ʐߜ  ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ͳʹ ˏ  

ʐߜ  ൒ ሺͳ,ͶͶ ÷ ͳ,ͻʹሻ  

 

ȼɵɛɢɪɚɟɦ ɛɵɤ ɫ ߜʐ = ͵ ˏ , ɪɚɡɪɟɡɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡ ɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 

ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 
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ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ −
01

H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ − 

02
H . 

଴ଵܪ  = ( ொ˓௠∙஻∙√ଶ∙௚)ଶ ଷ⁄ = ቀ ଷସ଴ଽ଴,ସଽ∙ସ଼∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͳͲ,ʹ͵ ˏ,   (6.12) 

 

ɝɞɟ -ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɬɫɹ m = 

0,49. 

଴ଶܪ  = ( ொ˓௠∙ఌ∙𝜎೙∙஻∙√ଶ∙௚)ଶ ଷ⁄ = ቀ ଷସ଴ଽ଴,ସଽ∙଴,଼ସ∙ଵ∙ସ଼∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͳͳ,Ͷ͹ ˏ,   (6.13) 

 

ɝɞɟ 𝜎௡− ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ [4, ɪɚɡɞɟɥ 6-3] ( 1ɩ  ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, ɨɩɪɟɞɟɥɹɸɬ− ߝ  ;(
ɩɨ ɮɨɪɦɭɥɟ: 
ߝ  = ͳ − Ͳ,ʹ ∙ 𝜉+ሺ௡−ଵሻ𝜉బ௡ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺସ−ଵሻ∙଴,ସହସ ∙ ଵ଴,ଶଷଵଶ = Ͳ,ͺͶ   (6.14) 

 

ɝɞɟ ܾ− ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;  
n − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  ߝ− ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɟɬɫɹ 0,7;  𝜉଴− ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɩɪɢɧɢɦɚɟɬɫɹ 

0,45;  

 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 
ɜɨɞɨɫɥɢɜɭ 

0
V : 

ܪ  = ଴ଶܪ − 𝛼௏బమଶ௚ = ͳͳ,Ͷ͹ − ଵ,ଵ∙ଵ,ଶ଻మଶ∙ଽ,଼ଵ = ͳͳ,͵ͺ ˏ   (6.15) 

 

ɝɞɟ ଴ܸ = ொʟሺ∇ʜʞʢ−∇ˇː˃ሻ∙ሺ஻+ሺ௡−ଵሻఋ˄ = ଷସ଴ଽሺଵ଼଺−ଵସ଴ሻ∙ሺସ଼+ሺସ−ଵሻ∙ସ = ͳ,ʹ͹ ˏ ˔⁄    (6.16) 

  ;ɬɨɥɳɢɧɚ ɛɵɤɚ − ˄ߜ 
B− ɲɢɪɢɧɚ ɜɨɞɨɫɛɪɨɫɧɨɝɨ. 

 

ɉɨɥɭɱɟɧɧɵɣ ɧɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ 
ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, ܪ˔˕ = ͳʹ ˏ. 

 

Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳͺ͸ − ͳʹ = ͳ͹Ͷ ˏ                                                (6.17) 
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Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ˕˔ܪ = ͳ͹Ͷ + ͳ,͸ ∙ ͳʹ = ͳͻ͵,ʹ ˏ   (6.18) 

 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ 
ɝɪɟɛɧɹ ɛɵɤɚ ∇ȽȻ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ, 
ɧɚɢɛɨɥɶɲɭɸ ɨɬɦɟɬɤɭ ɢɡ: ∇ʒʐʞ = ͳͻͲ,͸ ˏ, ɢ ∇ʒʐ = ͳͻ͵,ʹ ˏ: ∇ʒʞ = ͳͻ͵,ʹ ˏ: 

 

6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

 

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

˅଴ଵ.˒ˑܪ  = ( ொ˓.˒ˑ˅௠∙஻∙√ଶ∙௚)ଶ ଷ⁄ = ቀ ସଶ଴ଶ଴,ସଽ∙ସ଼∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͳͳ,͹͸ ˏ,   (6.19) 

 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒЭʠ − ܳʠ = ͸ʹʹͶ − ͸ ∙ ͵͵͹ = ͶʹͲʹ ˏଷ ˔⁄              (6.20) 

 

ɝɞɟܳ௠௔௫.˒ˑ˅ = ܳ௠௔௫଴,ଵ% = ʹͻͲͶ ˏଷ ˔⁄ − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɞɥɹ ȽɌɋ II ɤɥɚɫɫɚ; ܳʠ = Ͳ ˏଷ ˔⁄ − ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɪɭɝɢɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɜɨɞɨɡɚɛɨɪɵ, ɲɥɸɡɵ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ; 

B− ɫɭɦɦɚ ɜɫɟɯ ɩɪɨɥɟɬɨɜ. 
˅଴ଶ˒ˑܪ  = ( ொ˓.˒ˑ˅௠∙ఌ∙𝜎೙∙஻∙√ଶ∙௚)ଶ ଷ⁄ = ቀ ସଶ଴ଶ଴,ସଽ∙଴,଼ଶ∙ଵ∙ସ଼∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͳ͵,ͶͶ ˏ,   (6.21) 

 

ɝɞɟ 𝜎௡− ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ ( 1ɩ  ,ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ − ߝ  ;(
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ߝ  = ͳ − Ͳ,ʹ ∙ 𝜉+ሺ௡−ଵሻ𝜉బ௡ ∙ ுబభ˒ˑ˅௕ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺସ−ଵሻ∙଴,ସହସ ∙ ଵଵ,଻଺ଵଶ = Ͳ,ͺʹ   (6.22) 

 

ɝɞɟ 𝜉଴ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɩɪɢɧɢɦɚɸɬ 
0,45. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
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˅ˑ˒ܪ = ˅଴ଶ˒ˑܪ − 𝛼௏బ˒ˑ˅మଶ௚ = ͳ͵,ͶͶ − ଵ,ଵ∙ଵ,ହ଻మଶ∙ଽ,଼ଵ = ͳ͵,͵Ͳ ˏ   (6.23) 

 ଴ܸ˒ˑ˅ = ொ˓.˒ˑ˅ሺ∇ʜʞʢ−∇ʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻఋ˄ = ସଶ଴ଶሺଵ଼଻−ଵସ଴ሻ∙ሺସ଼+ሺସ−ଵሻ∙ସ = ͳ,ͷ͹ ˏ/˔   (6.24) 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ʜ˒ˑ˅ = ͳ͹Ͷ + ͳ͵,͵ = ͳͺ͹,͵ ˏ                                      (6.25) 

 ∇ʣʞʢ˓ = ͳͺ͹,͵ ˏ > ∇ʣʞʢ = ͳͺ͹ ˏ   
 

Ⱦɥɹ ɩɪɨɩɭɫɤɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢɧɢɦɚɸɬ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ 
ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ∇ʣʞʢ = ͳͺ͹,͵ ˏ. 

 

6.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ 
ɬɢɩɚ Ⱥ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ. Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 
6.1. 

 

Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͳʹˏ. 

x y x y x y x y 

0 1,26 10 2,56 20 12,35 30 28,24 

1 0,36 11 3,21 21 13,69 31 30,13 

2 0,07 12 3,94 22 15,08 32 32,07 

3 0 13 4,75 23 16,53 33 34,05 

4 0,06 14 5,64 24 18,94 34 36,09 

5 0,27 15 6,61 25 19,6 35 38,18 

6 0,6 16 7,64 26 21,22 36 40,31 

7 1 17 8,73 27 22,89 37 42,49 

8 1,46 18 9,87 28 24,62 38 44,71 

9 1,98 19 11,08 29 26,4 39 46,98 
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Ɋɢɫɭɧɨɤ 6.1 - Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

6.2.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɨɦ: 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 ℎˍ˓ = √ 𝛼ொమ˓ሺ஻+ሺ௡−ଵሻఋ˄ሻమ∙ଽ,଼ଵయ = √ ଵ,ଵ∙ଷସ଴ଽమሺସ଼+ሺଵ−ଵሻ∙ସሻమ∙ଽ,଼ଵయ = ͹,͵͹ ˏ   (6.26) 

 

ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ∇ʜʞʢ − ∇ˇː˃ = ͳͺ͸ − ͳͶͲ = Ͷ͸ ˏ   (6.27) 
 

Ɉɩɪɟɞɟɥɹɸɬɫɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ′௖ = ௤೎𝜑∙√ଶ∙௚∙ሺ బ்+ுబ−ℎ೎′ ሻ = ହଽ,଼ଵ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺସ଺+଼ሻ = ͳ,ͻ͹ˏ         (6.28) 

 ℎ′௖ = ௤೎𝜑∙√ଶ∙௚∙ሺ బ்+ுబ−ℎ೎′ ሻ = ହଽ,଼ଵ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺସ଺+଼−ଵ,ଽ଻ሻ = ʹ,ͲͲ ˏ         (6.29) 

 

ɝɞɟ ݍ௖ = ொ˓஻˅ = ଷସ଴ଽସ଼+ሺସ−ଵሻ∙ଷ = ͷͻ,ͺͳ ˏయ̝ ;            (6.30) 

 ℎ′′௖ = ℎ೎′ଶ ሺ√ͳ + ͺ ∙ ቀℎˍ˓ℎ೎′ ቁଷ − ͳሻ =  ଶ,଴଴ଶ ሺ√ͳ + ͺ ∙ ቀହ,ଵ଺ଵ,ଶଵቁଷ − ͳሻ =  ʹ͵,ͷʹ ˏ   (6.31) 
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Ɍɚɤ ɤɚɤ ℎ′′௖ = ʹ͵,ͷʹ ˏ > ℎʜʐ = ͳʹ,Ͷͻ ˏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ, ɱɬɨ ɧɟɞɨɩɭɫɬɢɦɨ. 

ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭёɣ. 
 

6.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 

 

ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɨɱɤɚ: 
 ܽ = ℎʜʐ௠௔௫ + ʹ = ͳʹ,ͷͺ + ʹ = ͳͶ,ͷͺ ˏ           (6.32) 

 

ɝɞɟ ℎʜʐ௠௔௫ = ͳʹ,ͷͺ ˏ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ = Ͳ,ͳ% (ɪɢɫɭɧɨɤ 1.2). 

 

Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ∇ʜʝʠ = ∇ʓʜʏ + ܽ = ͳͶͲ + ͳͶ,ͷͺ = ͳͷͶ,ͷͺ ɦ                                      (6.33) 

 

ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ∇ʜʞʢ − ∇ʜʝʠ = ͳͺ͸ − ͳͷͶ,ͷͺ = ͵ͳ,Ͷʹ ɦ.                                   (6.34) 

 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ʜܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵ͳ,Ͷʹ = ʹʹ,͵ͷ ˏ̝

,                         (6.35) 

 

ɝɞɟ 𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, 𝜑 = Ͳ,ͻ. 

 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎː = ௤௏ː = ହଽ,଼ଵଶଶ,ଷହ = ʹ,͸ͺ ɦ             (6.36) 

 

ɝɞɟ ݍ = ொ˓˃˔˚஻˒ˑˎː = ଷସ଴ଽହ଻ = ͷͻ,ͺͳ ˏయ̝
             (6.37) 

 

ɑɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ௏ːమ௚∙ℎʜ = ଶଶ,ଷହమଽ,଼ଵ∙ଶ,଺଼ = ͳͻ,ͲͲ             (6.38) 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ: 
ܮ  = ݇௔ܼଵ𝜑ଶ sin ߙʹ (√ͳ + ቀ௓బ௓భ − ͳቁ ଵ𝜑మୱ୧୬మ𝛼 + ͳ) = Ͳ,ͺͷ ∙ ͵ͳ,Ͷʹ ∙ Ͳ,ͻଶ ∙  ∙ sin ͸Ͳ ∙ ቆ√ͳ + ቀଷଷ,ସଶଷଵ,ସଶ − ͳቁ ∙ ଵ଴,ଽమ∙ୱ୧୬మଷ଴ + ͳቇ = Ͷʹ,ʹͲ ˏ    (6.39) 
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ɝɞɟ ܭ௔ = Ͳ,ͺͷ; ߙ −ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵Ͳ°. 
 ܼ଴ = ∇ʜʞʢ − ∇ʓʜʏ − ℎʜʐ = ͳͺ͸ − ͳͶͲ − ͳʹ,Ͷͻ = ͵͵,ͷͳ ɦ                (6.40) 

 

ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
 

L>Ͳ,ͷ ∙ ሺ∇ʒʞ − ∇ʓʜʏሻ.                                                                              (6.41) 

 Ͷʹ.ʹ > Ͳ,ͷ ∙ ሺͳͻ͵,ʹ − ͳͶͲሻ  

 Ͷʹ,ʹͲ ˏ > ʹ͸,͸ ɦ 

 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: 

 ℎ˓˃ˊ = ݐ − ℎʜʐ = ʹͶ,Ͷ͵ − ͳʹ,Ͷͻ = ͳͳ,ͻͶ ˏ   (6.42) 

ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎː =  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ͳͻర )  ∙ √ͳͻ ∙ √ଵଶ,ସଽଵర ∙ ∙ ʹ,͸ͺ = ʹͶ,Ͷ͵ ˏ.                           (6.43) 

 

ɝɞɟ d – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɩɪɢɧɢɦɚɟɬɫɹd=1 ɦ. 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ଵܮ  = ܮ + ௧୲a୬ 𝛼భ = ͺ͵,ͺͷ + ଶ଻,ଽହ଴,଺ଷଵ = ͳʹͺ,ͳͶ ˏ,   (6.44) 

 

ɝɞɟ 
1

  − ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ. 

݃ݐ  ଵߙ = ଶ݃ݐ√ ߙ + ଶ௚ሺ଴,ହℎː∙c୭ୱ 𝛼+௔−ℎʜʐሻ௏ːమ∙c୭ୱమ 𝛼 =   = ଶ݃ݐ√ ͵Ͳ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙ଶ,଺଼∙c୭ୱ ଷ଴+ଵସ,ହ଼−ଵଶ,ସଽሻଶଶ,ଷହమ∙c୭ୱమ ଷ଴ = Ͳ,ͷ                                    (6.45) 

 

ɝɞɟ ܽ− ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ. 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
 ܾ˓ = ʹ,ͷ ∙ ℎˍ˓ + ͵,͹ ∙ ℎ˓˃ˊ = ʹ,ͷ ∙ ͹,͵͹ + ͵,͹ ∙ ͳͳ,ͻͶ = ͸ʹ,͸Ͳ ˏ.   (6.46) 
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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. 

 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɍɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
 

Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 
ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 

 B୬I = ୦√ ρ˄ρwሺଵ−୬ሻ+୬ሺଶ−୬ሻ−αభ ,              (6.47) 

 

ɝɞɟ ߙଵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ 
ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ, ɩɪɢɧɢɦɚɟɬɫɹ 0,5; 𝜌˄ ɢ 𝜌௪ – ɩɥɨɬɧɨɫɬɢ ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 ℎ = ʜʞʢߘ − ʞʝʓߘ = ͳͺ͸ − ͳͶͲ = Ͷ͸ ˏ,           (6.48) 

 

ɝɞɟߘʞʝʓ = ˃ːˇߘ = ͳͶͲ ˏ. 
 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

௡ூூܤ  = ఊ೙∙ℎ௧௚𝜑ሺ 𝜌˄𝜌ೢ+௡−𝛼భሻ ,               (6.49) 

 

ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ. Ⱦɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ߛ௡ = ͳ,ʹ. ݃ݐ𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɫɤɚɥɵ 0,7. 

 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ݊, ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱёɬ (ɬɚɛɥɢɰɚ 6.2) ɢ 
ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻɢ ܤ௡ூூ = ݂ሺ݊ሻ (ɪɢɫɭɧɨɤ 6.2). 
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Ɍɚɛɥɢɰɚ 6.2 - Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻɢ ܤ௡ூூ = ݂ሺ݊ሻ 
n ܤ௡ூ  ௡ூூܤ 

0,34 35,20 35,83 

0,32 35,52 35,60 

0,3 35,84 35,38 

0,28 36,17 35,18 

0,26 36,51 34,99 

0,24 36,85 34,81 

0,22 37,20 34,64 

 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

 

 
Ɋɢɫɭɧɨɤ 6.2 - ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ B୬I = fሺnሻ ɢ B୬II = fሺnሻ 

 

Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ n = Ͳ,͵ʹ ɢB˒ = ͵ͷ,ͷ ˏ. 

 

6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 

Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ 
ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ, ɢ 
ɩɨɷɬɨɦɭ ɨɧɢ ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ. ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ c 

ɢɧɬɟɪɜɚɥɨɦ 15 ɦ ɩɨ ɨɫɹɦ ɛɵɱɤɨɜ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɲɜɨɜ ɭɜɹɡɵɜɚɟɬɫɹ ɫɨ 
ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɬɜɟɪɫɬɢɣ ɜ ɩɥɨɬɢɧɟ (ɱɬɨɛɵ ɧɟ 
ɩɟɪɟɪɟɡɚɬɶ ɨɬɜɟɪɫɬɢɣ), ɚ ɬɚɤɠɟ ɫ ɪɚɡɪɟɡɤɨɣ ɧɚ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɩɨ ɤɨɧɬɭɪɭ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɨɦɟɪɧɵɦɢ 
ɲɢɪɢɧɨɣ ɜ 1 ɫɦ, ɜɧɭɬɪɢ ɩɥɨɬɢɧɵ 0,3 ɫɦ. 

ɒɢɪɢɧɭ ɪɚɫɤɪɵɬɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɲɜɨɜ, ɨɛɪɚɡɭɟɦɵɯ ɩɭɬёɦ ɩɨɤɪɚɫɤɢ 
ɩɨɜɟɪɯɧɨɫɬɢ ɛɥɨɤɚ ɛɢɬɭɦɨɦ ɩɪɢɧɢɦɚɟɬɫɹ 5 ɦɦ. ɉɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɩɪɢ 
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ɫɚɦɨɣ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɪɟɞɵ ɲɨɜ ɡɚɦɤɧёɬɫɹ, ɚ ɩɪɢ ɫɚɦɨɣ ɧɢɡɤɨɣ 
ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɫɤɪɨɟɬɫɹ. 

 

6.3.3 Ȼɵɤɢ 

 

ɒɢɪɢɧɚ ɩɪɨɥɟɬɨɜ ܾ=12 ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,12∙ ܾ ɞɨ 0,16∙ ܾ. Ɍɨɥɳɢɧɚ  ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 3 ɦ. Ɋɚɡɪɟɡɧɨɣ ɛɵɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɥɭ ɛɵɤɨɜ. ɉɪɢ ɷɬɨɦ 
ɬɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɧɚɡɧɚɱɚɟɬɫɹ 2 ɦ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ 
ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ.  

ɉɚɡɵ ɞɥɹ ɩɥɨɫɤɨɝɨ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɸɬɫɹ ɲɢɪɢɧɨɣ 1,5 ɦ, ɩɚɡɵ 
ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɸɬɫɹ ɲɢɪɢɧɨɣ 0,5 ɦ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɥɨɜɢɣ 
ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɚɡɵ ɪɚɡɦɟɳɚɸɬɫɹ ɫɨ 
ɫɬɨɪɨɧɵ ȼȻ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ. 

ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɢɪɢɧɭ ɚɜɬɨɞɨɪɨɝɢ, ɲɢɪɢɧɭ 
ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɨ ɞɥɹ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ. ɇɚ ɝɪɟɛɧɟ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɞɨɪɨɠɤɚ ɞɥɹ ɥɸɞɟɣ ɨɛɳɟɣ ɲɢɪɢɧɨɣ – 3 ɦ, ɩɪɨɟɡɠɚɹ ɱɚɫɬɶ ɲɢɪɢɧɨɣ – 6 ɦ ɢ 
ɦɟɫɬɨ ɩɨɞ ɤɪɚɧ – 6 ɦ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ 15 ɦ. ɒɢɪɢɧɚ 
ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶɫɹ ɩɪɢ ɪɚɫɱёɬɚɯ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɶ, ɧɨ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ. 

 

6.3.4 ɍɫɬɨɢ 

 

Ɇɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɸɬ 

ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ, ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ. 
 

6.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 
ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ 
ɝɚɥɟɪɟɢ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ 
ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ:  

 ܽɞɪ ≥ ு ∙ ఊ௡Iˍ˓,௠,                                                                                                    (6.50) 

 ܽɞɪ≥ ସସ ∙ ଵ,ଶଶହ  = 2,1 ɦ,  
 

ɝɞɟ ߘ = ܪʜʞʢ −   .ɤɪ; ݉= 25 – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵܫ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ –  1,2 =݊ߛ ;ʙ – ɨɬɦɟɬɤɚ ɩɨɥɚ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɨɣ ɝɚɥɟɪɟɢߘ ;ʙ  = 186 - 142 = 44 ɦ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦߘ
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 
ɩɪɢɧɢɦɚɟɬɫɹ 2,1 ɦ, ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,3 ɦ. 

 

6.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ. ɋɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɹ 
ɪɚɡɦɟɪɨɦ 1,5ɯ2 ɦ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ 20 ɦ ɩɨ ɜɵɫɨɬɟ ɨɬ ɩɨɥɚ ɛɭɪɨɜɨɣ ɝɚɥɟɪɟɢ. 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ, 
ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 
ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɢɯ ɪɚɡɦɟɪɵ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ ͵,ͷ˘Ͷ ˏ. 

 

6.3.7 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

 

ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɬɫɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ 
ɡɚɜɟɫɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ, ɞɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙  (6.51)                     ,˒ܤ

 

ɝɞɟ ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ݈ଵ = Ͳ,ͳ ∙ ͵ͷ,ͷ = ͵,ͷͷ ɦ 

 

 
Ɋɢɫɭɧɨɤ 6.3- ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 

 

Ɋɚɫɫɬɨɹɧɢɟ ݈ଶɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ. ݈ଶ = ͷ ˏ. 
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Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ௠௔௫ܪ = Ͳ,͸ ∙ Ͷ͵,ͻʹ = ʹ͸,͵ͷ ˏ                                  (6.52) 

 ˆˇˈ H୫a୶ −  ˏ˃ˍ˔ˋˏ˃ˎ˟ː˞ˌ ː˃˒ˑ˓, 
 H୫a୶ = ∇ʜʞʢ − ∇ʜʐmin = ͳͺ͸ − ͳͶʹ,Ͳͺ = Ͷ͵,ͻʹ ɦ         (6.53) 

 

ɝɞɟ ∇ʜʐmin = 142,08 ɦ - ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɇȻ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɩɭɫɤɭ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ. 

 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ∆ு௃ˍ˓ ∙  ℎ ,                (6.54)ߛ

 

ɝɞɟ ∆ܪ – ɧɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɡɚɜɟɫɭ;  ̱ܬ ˓ = ͳͷ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ; ߛ௡ = ͳ,ʹ –  ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 
 

ɉɨ ɷɩɸɪɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɧɚɯɨɞɢɬɫɹ∆ܪ:  

ܪ∆  = ௗܪ −  ௔௦,                (6.55)ܪ

 

ɝɞɟ ܪௗ – ɩɨɥɧɵɣ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ; ܪ௔௦  - ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ (ɪɚɫɫɱɢɬɚɧɨ ɜ ɩ.4). 
ܪ∆  = Ͷ͵,ͻʹ − ͳ͹,ͷ͹ = ʹ͸,͵ͷ ˏ  
  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ:  ߜˊ˃˅ ൒ ଶ଺,ଷହଵହ ∙ ͳ,ʹ = ʹ,ͳͳ ˏ  

 

Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ʹ͸,͵ͷ = ͳ͵,ͳͺ ˏ           (6.56) 

 

Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 0,3 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 
2,5 ɦ. 
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6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɇɉɍ = 186 ɦ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ - minɍɇȻ = 142,08 ɦ, ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜɯɤQ = 350 ˏଷ/˔. 

 

6.4.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ Ʉɨɦɩɚɫ-3D. 

ȼɟɫ 1ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ:  
ˎ˒ܩ  = ௌ˒ˎ∙௕∙ఊ˄௕+ఋ˄ ,                (6.57) 

ˎ˒ܩ  = ଼଴ସ∙ଵଶ∙ଶସଵଶ+ଷ = ͳͷͶ͵͸,ͺ ˍʜ/ˏ ,  
 

ɝɞɟ ߛ˄  − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; ܵ˒ˎ = ͺͲͶ ˏଶ ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߜ˄ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 
 

ȼɟɫ ɛɵɤɚ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ: 
˄ܩ  = ௌ˄∙ఋ˄∙ఊ˄௕+ఋ˄ ,                (6.58) 

˄ܩ  = ଵଵଶ଻∙ଷ∙ଶସଵଶ+ଷ = ͷͶͲͻ,͸ ˍʜ/ˏ,  
 

ɝɞɟ ܵ˄ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ, ܵ˄ = ͳͳʹ͹ ˏଶ. 
 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ.Ͳͷͷ ∙ ݂√݂ ∙ ݃,               (6.59) 

ɝɞɟ ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ.ͷሻ ∙ ܾ,              (6.60) 

 ݂ = ሺͳͺ͹,͵ − ͳ͹Ͷ + Ͳ,ͷሻ ∙ ͳʹ = ͳ͸ͷ,͸ ˏଶ.  
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳ͸ͷ,͸ ∙ √ͳ͸ͷ,͸ ∙ ͻ,ͺͳ = ͳͳͶͻ,ͺ ˍʜ.  
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ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ.: 
ˊݍ  = ொˊ௕+ఋ˄,                 (6.61) 

ˊݍ  = ଵଵସଽ,଼ଵଶ+ଷ = ͹͸,͸ͷ ˍʜ/ˏ.  
 

6.4.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

ɋɢɥɭ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɦɟɸɬ ɮɨɪɦɭ ɪɚɜɧɨɛɟɞɪɟɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ. 

ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 

 ܶ˅ = ೢ∙ℎభమଶ                 (6.62) 

 

ɝɞɟߛ௪ = ͳͲ ɤɇ/ɦ3
 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, 

 ℎଵ =  ∇ʜʞʢ − ∇˒ˑˇˑ˛˅˞ = ͳͺ͸ − ͳͶͲ = Ͷ͸ ˏ,          (6.63) 

 ܶ˅ = ଵ଴∙ସ଺మଶ = ͳͲͷͺͲ ˍʜ/ˏ.  
 

- ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: ܶː = ೢ∙ℎమమଶ ,                 (6.64) 

 

ɝɞɟ 

  ℎଶ = ʢʜʐ௠𝑖௡ߘ  − ∇˒ˑˇˑ˛˅˞ = ͳͶʹ,Ͳͺ − ͳͶͲ = ʹ,Ͳͺ ˏ,                     (6.65) 

 ܶː = ଵ଴∙ଶ,଴଼మଶ = ʹʹ ˍʜ/ˏ.  
 

6.4.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 

Cɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܹ˅ ˊ˅ = ʑ˒ ∙ ℎʜʐ ∙ ௪ = ͵ͷ,ͷ ∙ ʹ,Ͳͺ ∙ ͳͲ = ͹͵ͺ,Ͷ ˍʜˏ,          (6.66) 

 

ɝɞɟ ʑ˒ = ͵ͷ,ͷ ˏ − ˛ˋ˓ˋː˃ ˒ˑˇˑ˛˅˞ ˅ˑˇˑ˔ˎˋ˅ːˑˌ ˒ˎˑ˕ˋː˞; ℎʜʐ = ʹ,Ͳͺ ˏ −  ˆˎ˖˄ˋː˃ ˅ˑˇ˞ ˅ ʜʐ, ˒˓ˋ ܳʑʤʙ. 
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6.4.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

ɉɪɨɜɨɞɢɬɫɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ (II ɤɥɚɫɫ 
ɫɨɨɪɭɠɟɧɢɹ): 

 ு𝑎ೞுௗ = Ͳ,Ͷ                (6.67) 

 ு೏ೝுௗ = Ͳ,ͳͷ                (6.68) 

 

ɝɞɟ ܪ௔௦ − ɧɚɩɨɪ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ; ܪௗ௥ – ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ. 
 

Ɂɧɚɹ ɜɟɥɢɱɢɧɭ ܪௗ = ͳͺ͸ − ͳͶʹ,Ͳͺ = Ͷ͵,ͻʹ ˏ, ɜɵɱɢɫɥɹɟɬɫɹ ɢɡ 
ɫɨɨɬɧɨɲɟɧɢɣ ܪ௔௦ ɢ ܪௗ௥.  

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ Ͷ͵,ͻʹ = ͳ͹,ͷ͹ ɦ 

ௗ௥ܪ  = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ͳͷ ∙ Ͷ͵,ͻʹ = ͸,ͷͻ ɦ 

 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ˗ܹ = ௪ ∙ ܵ˗ = ͳͲ ∙ ʹ͸ͷ = ʹ͸ͷͲ ˍʜˏ

            (6.69) 

 

ɝɞɟ ɮS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 

ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ, ɮS =265 ˏଶ. 
ɋɯɟɦɚ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.4. 

 
Ɋɢɫɭɧɨɤ 6.4 - ɋɯɟɦɚ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
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6.4.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ° − 𝜑ଶː ቁ,              (6.70) 

 

ɝɞɟ ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ːߛ =10ɤɇ/ɦ3
; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ ℎː = Ͷ ˏ; 𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɧɚɧɨɫɨɜ,𝜑ː = ʹͲ°.  

ː݌  = ͳͲ ∙ Ͷ ∙ ଶ݃ݐ ቀͶͷ° − ଶ଴°ଶ ቁ = ͻ ˍʞ˃.  
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
ːܧ  = ௣ː∙ℎːଶ ,                 (6.71) 

ːܧ  = ଽ∙ସଶ = ͳͺ ˍʜ.   
 

6.4.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ A.JI. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 

 ܹ˅ ˑˎː = ଵଶ ∙ ௪ ∙ ℎଵ% ቀఒ̅𝜋 + ℎబଶ ቁ             (6.72) 

 

ɝɞɟ %h1 - ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;  
  - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 
 ℎ଴ = 𝜋∙ℎభ%మఒ̅ = ଷ,ଵସ∙ଷ,଻ହమସ଴,ହ଼ = ͳ,Ͳͻ ˏ            (6.73) 

 

ɉɚɪɚɦɟɬɪɵ ɜɨɥɧ ɨɩɪɟɞɟɥɟɧɵ ɜ ɩ.6.1.1. 

 ܹ˅ ˑˎː = ଵଶ ∙ ͳͲ ∙ ͵,͹ͷ ቀସ଴,ହ଼ଷ,ଵସ + ଵ,଴ଽଶ ቁ = ʹͷʹ,ͷʹ ˍʜˏ,  
 

Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 

௖ݕ  = ఒ̅ଶ𝜋 − ଷ଼ ℎଵ%,                (6.74) 
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௖ݕ = ସ଴,ହ଼ ଺,ଶ଼ − ଷ଼ ∙ ͵,͹ͷ = ͷ,Ͳ͸ ˏ. 

 

ɉɥɟɱɨ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɦɨɦɟɧɬɨɜ: 
 y˅ˑˎː = ∆ʜʞʢ − ∆ʞʝʓ − y˔ = ͳͺ͸ − ͳͶͲ − ͷ,Ͳ͸ = ͶͲ,ͻͶ ˏ.        (6.75) 

 

6.4.7 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 
ɩɨɞɨɲɜɵ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ 

ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  
Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɝɪɚɦɦɵ Ʉɨɦɩɚɫ-3D.  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.3. 

 

Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ 
 

 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

Ɋɚɫɱɟɬɧɚɹ 
ɫɢɥɚ, ɤɇ 

ɋɢɥɚ ɫ 
ɭɱɟɬɨɦ ߛ௙ , ɤɇ 

ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇɦ 

Ɍɜ 1 ĺ 10580 10580 15,33 162191,4 

Ɍɧ 1 ĸ 22 22 0,69 -14,9 

Gɛ 0,95 Ļ 5409,6 5139,12 7,82 -40187,9 

Gɩɥ 0,95 Ļ 15436,8 14664,96 5,79 -84910,1 

Wɜɡɜ 1 Ĺ 738,4 738,4 0 0 

Wɮ 1 Ĺ 2650 2650 9,82 26023 

qɡ 0,9 Ļ 76,7 69 13,6 -938,2 

Wɜɨɥɧ 1 ĺ 252,52 252,52 39,88 10070,4 

Eɧ 1,2 ĺ 18 21,55 1,33 28,7 

ΣN 16484,7 

ΣM 72262,3 

 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 
ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௨ = − ே஻˒ + ଺∙∑ ெ஻మ˒  ,               (6.76) 

 

ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 
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 .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – ˒ܤ ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ – ܯ
 𝜎௬௨ = − ଵ଺ସ଼ସ,଻ଷହ,ହ + ଺∙଻ଶଶ଺ଶ,ଷଷହ,ହమ = −ͳʹͲ,͵ʹ ˍʜ/ˏଶ .  
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ ,                                                          (6.77) 

 

ɝɞɟ ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͳͺ͸ − ͳͶͲ = Ͷ͸ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ 
ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ, ݉௨ = Ͳ; 

 𝜎௫௨ = −ͳʹͲ,͵ʹ ∙ Ͳ − ͳͲ ∙ Ͷ͸ ∙ ሺͳ − Ͳሻ = −Ͷ͸Ͳ ˍʜ/ˏଶ. 

 𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨;                                                                         (6.78) 

 𝜏௫௬௨ = Ͳ;  
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ             (6.79) 

 𝜎ଵ௨ = −ͳʹͲ,͵ʹ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ Ͷ͸ ∙ Ͳ = −ͳʹͲ,͵ʹ ˍʜ/ˏଶ;  
 𝜎ଷ௨ = ߛ˅− ∙  ௗ௨               (6.80)ܪ

 𝜎ଷ௨ = −ͳͲ ∙ Ͷ͸ = −Ͷ͸Ͳ ˍʜ/ˏଶ .  
 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ே஻˒ − ଺∙∑ ெ஻మ˒  ,               (6.81) 

 𝜎௬௧ = − ଵ଺ସ଼ସ,଻ଷହ,ହ − ଺∙଻ଶଶ଺ଶ,ଷଷହ,ହమ = −ͺͲͺ,Ͷ ˍʜ/ˏଶ ,  
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ,             (6.82) 

 𝜎௫௧ = −ͺͲͺ,Ͷ ∙ Ͳ,͹ͺଶ − ͳͲ ∙ ͳ ∙ ሺͳ − Ͳ,͹ͺଶሻ = −Ͷͻͷ,͹ͷ ˍʜ/ˏଶ,  
 

ɝɞɟ ݉௧ = ˔tg ଶߙ ଶ, ɝɞɟߙ = ͷʹº – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɥɢɧɢɟɣ ɩɨɞɨɲɜɵ. ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇ʞʝʓ = ͳͶʹ,Ͳͺ − ͳͶͲ = ʹ,Ͳͺ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ ,              (6.83) 

 𝜏௫௬௧ = −ሺͳͲ ∙ ʹ,Ͳͺ − ͺͲͺ,Ͷሻ ∙ Ͳ,͹ͺ = ͸ͳͶ,͵͵ ˍʜ/ˏଶ;  
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𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ ,                (6.84) 

 𝜎ଵ௧ = −ͳͲ ∙ ʹ,Ͳͺ = −ʹͲ,ͺ ˍʜ/ˏଶ;  
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ            (6.85) 

 𝜎ଷ௧ = −ͺͲͺ,Ͷ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͳͲ ∙ ͳ ∙ Ͳ,͹ͺଶ = −ͳʹͻͶ,ͳͷ ˍʜ/ˏଶ;  
 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɪɚɫɱёɬɵ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 6.4. 
 

Ɍɚɛɥɢɰɚ 6.4 - ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 

ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ, ɤɇ/ɦ2
 ɇɢɡɨɜɚɹ ɝɪɚɧɶ, ɤɇ/ɦ2

 𝜎௬ -120,32 -808,4 𝜎௫ -460 -495,75 𝜏௫௬ 0 614,33 𝜎ଵ -120,32 -20,8 𝜎ଷ -460 -1294,15 

 

6.4.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 

1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕,               (6.86) 

 

ɝɞɟ ߛ௡ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ = Ͳ,ͻ; 

 ܴ௕ ൒ ఊ೙∙ఊ೗೎∙|𝜎య|ఊ೎೏ ;                (6.87) 

 ܴ௕ ൒ ଵ,ଶ∙ଵ∙ଵଶଽସ,ଵହ଴,ଽ = ͳ͹ʹͷ,ͷ ˍʜ/ˏଶ  

 

ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ 
ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ, 
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ʹͺͲͲ ˍʜˏమ ൒ ͳ͹ʹͷ,ͷ ˍʜˏమ.  
 

2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 

 𝜎′௬ < Ͳ,                 (6.88) 

 − ͳʹͲ,͵ʹ ˍʜ/ˏଶ < Ͳ  

 

3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨,               (6.89)ܪ

 ͳʹͲ,͵ʹ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ Ͷ͸.  
 ͳʹͲ,͵ʹ ˍʜ/ˏଶ ൒ ͳͳͷˍʜ/ˏଶ  

 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

 

6.4.9 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ 

 

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

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

 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒  ௡                (6.90)ߛ

 ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + (ˊݍ ∙ t݃ 𝜑 + ܿ ∙ 𝜔;          (6.91) 

 ܴ = ሺͳͶ͸͸Ͷ,ͻ͸ + ͷͳ͵ͻ,ͳʹ − ͹͵ͺ,Ͷ − ʹ͸ͷͲ + ͸ͻሻ ∙ Ͳ,͹ + ͺͲ ∙ ͵ͷ,ͷ =  = ͳͶ͵͹ͻ,͵ ˍʜˏ
  

 

ɝɞɟ ݃ݐ𝜑 = Ͳ,͹ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = ͺͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ˒ܤ ∙ ͳ = ͵ͷ,ͷ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ = Ͳ,ͻ; 
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ܨ = ܶ˅ − ܶː + ܹ˅ ˑˎː + ʔː;              (6.92) 

ܨ  = ͳͲͷͺͲ − ʹͳ,͸͵ + ʹͷʹ,ͷʹ + ʹͳ,ͷͷ = ͳͲͺ͵ʹ,ͶͶ ˍʜ/ˏ.  
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 
 ଵସଷ଻ଽ,ଷ∙଴,ଽହଵ଴଼ଷଶ,ସସ∙ଵ ൒ ͳ,ʹ ,  
 ͳ,ʹ͸ ൒ ͳ,ʹ .  
 

ɉɨ ɩɪɨɜɟɞёɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ Ƚɗɋ ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ, 
ɩɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ 
ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɷɬɨɝɨ ɡɚɤɨɧɚ 
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 ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ.  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɫɟɬ ɫɨɛɫɬɜɟɧɧɢɤ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ). ȼ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ 
ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ Ⱥɤɬɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɢɫɚɧɨ ɨɛɨɫɧɨɜɚɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 
ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɹɜɥɟɧɢɣ ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

 

7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɪɚɛɨɬɧɢɤɨɜ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ 

 

Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

 

ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɚɟɬ 
ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɨɞɚɬɟɥɶ. 
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Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
Ʉɟɦɟɪɨɜɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɤɥɸɱɟɜɵɟ ɡɚɞɚɱɢ: 

 ɨɩɪɟɞɟɥɹɟɬ ɰɟɥɢ, ɡɚɞɚɱɢ ɢ ɩɨɥɢɬɢɤɭ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ;  

 ɭɱɚɫɬɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 
Ʉɟɦɟɪɨɜɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ;  

 ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɨɯɪɚɧɭ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ - ɪɚɛɨɬɨɞɚɬɟɥɶ; 
 ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 

ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ 
ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ 
ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ 
ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ 
ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ.  

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ: 

 Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ;  
 ȽɈɋɌ 12.0.230-2007 «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; 
 ɪɚɫɩɨɪɹɠɟɧɢɟ ɊȺɈ ȿɗɋ Ɋɨɫɫɢɢ ɨɬ 14.01.98 № 5ɪ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 

ɉɨɥɨɠɟɧɢɹ ɨ ɋɍɈɌ»  
 ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. ɍɬɜ. 

ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 №328; 

 ɊȾ153-34.0-03.301-00 – «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ» 

 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22.07.2008 №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɞɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ 
ɩɪɢɜɟɫɬɢ ɢɥɢ ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, 
ɚɜɚɪɢɹɦ, ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ.  
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7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

7.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɵ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 

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

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; 
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 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 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.  

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
 ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
 ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ;  
 ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
 ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ;  
 ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 

7.3.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 

 

Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  
 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ 
ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ 
ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ 
ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ 
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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 ɬɪɚɧɫ-

ɮɨɪɦɚɬɨɪɧɨɝɨ 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 
ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-

ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

 

7.3.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 

 

1. ɇɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

2. ɉɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɢɯ ɦɨɧɬɚɠɚ, ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

3. ȼ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɨ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶɫɹ 
ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ ɫ ɡɚɪɹɞɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

4. ɉɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

5. ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ 
ɩɨɦɟɳɟɧɢɹ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. Ɂɚɩɪɟɳɚɸɬɫɹ 
ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɟɣ. 

6. Ɋɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

7. ȼ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 
ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
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ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɢɥɢ ɢɡ 
ɫɚɦɨɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ. 

8. ɉɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɫɬɟɤɥɚ ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, 
ɫɬɨɣɤɨɣ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ. 

9. Ɋɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɹɥɶɧɵɯ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɪɹɞɤɢ 
ɛɚɬɚɪɟɢ ɩɪɢ ɭɫɥɨɜɢɢ ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 

10. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɨɞɧɨɫɦɟɧɧɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɫɝɨɪɚɟɦɵɟ 
ɦɚɬɟɪɢɚɥɵ. 

 

7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ʉɟɦɟɪɨɜɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɪɚɛɨɬ: 

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

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

 

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

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

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

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ: 

1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ;  
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2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ʉɟɦɟɪɨɜɫɤɨɝɨ Ƚɍ; 
4.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

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

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

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

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

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

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

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

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

 

7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 

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

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

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

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

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
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ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

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

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

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

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

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

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

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

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

 

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ 
ɩɟɪɢɨɞ:           

1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ        

 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    

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

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

 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          

 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

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

 1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;        1.8

 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ
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2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ       

 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 
ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ;          

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

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

 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        

 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;          2.6

 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ ɉȾȼ
  

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

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

 

7.6 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

 

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

 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 

 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 

ܯ  = ே∙௤ଵ଴଴% ∙ 𝜌, ɬ                 (7.1) 

 

ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3
 (788900 ɦ3

 𝜌- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (%1,8= ݍ) % ,ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ -ݍ (
(𝜌 =2,5 ɬ/ɦ3

) 

ܯ  = ே∙௤ଵ଴଴% = ଻଼଼ଽ଴଴∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͵ͷͷͲͲ,ͷ ˕  

 

7.4.2 Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚщɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 

 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
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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  = ே∙௤ଵ଴଴% ∙ 𝜌,ɬ                 (7.2) 

 

ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (103 ɬ) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) 𝜌- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 
(𝜌 =2,0 ɬ/ɦ3

) 

ܯ  = ே∙௤ଵ଴଴% = ଵ଴ଷ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ʹ,͸ ˕  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 28023 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 2,6ɬ 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. 

 

7.7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɟɦɟɪɨɜɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸщɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

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

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

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

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

 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽЭɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸщɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

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

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

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ 
ɩɭɧɤɬ – ɫ. ɋɚɥɬɵɦɚɤɨɝɨ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03«ɋɚɧɢɬɚɪɧɨ-

ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ 

ɨɛɴɟɤɬɨɜ» ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 

ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, 
ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 

ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 

ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ɍɨɦɶ ɨɬ ɫɛɪɨɫɨɜ 

Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  
Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 

ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɟɥɚ ɋɚɥɬɵɦɚɤɨɝɨ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦ ɩɥɨɳɚɞɨɤ 
ɨɛɴɟɤɬɨɜ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 
2.1.4.1110-02 : 

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

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

 

7.8 ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ 

 

ȼ ɬɚɛɥɢɰɟ Ⱦ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱦ ɨɬɪɚɠɟɧɵ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ 
ɨɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɯɪɚɧɟɧɢɟ ɩɪɢɪɨɞɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ 
ɫɧɢɠɟɧɢɸ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɭɡɥɚ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ. 
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8 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

 

8.1. Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɹɜɥɹɟɬɫɹ ɬɨɜɚɪɨɦ, 
ɤɨɬɨɪɵɣ ɩɪɨɞɚɸɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɞɚɠ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1. 

 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020ɝɨɞ 2021ɝɨɞ 2022ɝɨɞ 2023ɝɨɞ 2024ɝɨɞ 2025ɝɨɞ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ,  
Ɇȼɬ 

600 600 600 600 600 600 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, 

ɱɚɫ 

7250 7250 7250 7250 7250 7250 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ,ɬɵɫ. Ɇȼɬ∙ɱ 

4350 4350 4350 4350 4350 4350 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 

1 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ∙ɱ 

43,5 43,5 43,5 43,5 43,5 43,5 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ. Ɇȼɬ∙ɱ 

4306,5 4306,5 4306,5 4306,5 4306,5 4306,5 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ./Ɇȼɬ·ɱ 

1007 1042 1077 1110 1143 1175 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ. 361,39 373,95 386,51 398,35 410,19 421,68 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ.ɪɭɛ 55,13 57,04 58,96 60,77 62,57 64,32 

 

ȼɵɜɨɞ: ɋ ɩɨɜɵɲɟɧɢɟɦ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɨɜɵɲɚɟɬɫɹ ɟɟ 
ɜɵɪɭɱɤɚ. 

 

8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ 
ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 

https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%80%D1%8B%D0%BD%D0%BE%D0%BA_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8_%D0%B8_%D0%BC%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D0%B8
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 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ 

ɨɫɬɚɬɨɱɧɨɣ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. 
 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɡɚɬɪɚɬɵ, ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɏɨɧ ɨɩɥɚɬɵ ɬɪɭɞɚ 255,2 153,12 

ɉɪɨɱɢɟ 274 164,4 

ɂɬɨɝɨ 529,2 317,52 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ % , ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 

Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩ ɩɪɨɟɤɬɚ, ɝɨɞ ȼɟɥɢɱɢɧɚ, % 

1-5 0,06 

5-9 0,09 

10-15 0,14 

ɋɜɵɲɟ 15 0,2 

 

Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 

Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇɜɬ 81,23 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 5,69 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0.000318ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 1,65 

ɂɬɨɝɨ - 88,56 

 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ɍɨɦɶ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
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Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 

 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 245,45 245,45 245,45 245,45 245,45 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 10,57 49,06 88,74 129,52 171,37 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 317,52 317,52 317,52 317,52 317,52 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ. 
7,53 9,79 12,12 14,52 16,99 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɧ.ɪɭɛ. 
88,56 88,56 88,56 88,56 88,56 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 24,88 24,88 24,88 24,88 24,88 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 694,52 735,27 777,28 820,47 864,78 

 

ȼɵɜɨɞ: Ɋɨɫɬ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɯɚɪɚɤɬɟɪɟɧ ɪɨɫɬɭ ɪɚɫɯɨɞɨɜ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1). 

 

 
Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 

ȼɵɜɨɞ: ɂɡ ɞɢɚɝɪɚɦɦɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɡɚɬɪɚɬ 
ɩɨ ɝɢɞɪɨɭɡɥɭ ɫɨɫɬɚɜɥɹɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɚ ɫɚɦɭɸ ɦɚɥɭɸ ɱɚɫɬɶ 
ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɟɬ ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 

 

35% 

1% 
46% 

1% 13% 

4% Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 
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8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

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

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 

 ɇȾɋ – 18%; 

 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 ɡɚ ɩɟɪɢɨɞ 

2023-2027 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 919,8 952,0 981,7 1010,4 1037,4 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 902,8 931,3 957,4 982,6 1006,3 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 1,4 1,4 1,4 1,4 1,4 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 140,7 137,4 134,0 130,7 127,3 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1964,8 2022,1 2074,5 2125,0 2172,3 

 

ȼɵɜɨɞ: Ɋɨɫɬ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɛɭɫɥɨɜɥɟɧ ɪɨɫɬɨɦ: ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, 
ɜɡɧɨɫɨɜ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɇȾɋ. ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɩɨɫɥɟ 2022 ɝɨɞɚ 
ɭɦɟɧɶɲɚɟɬɫɹ. 

 

8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ. Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7, ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ 
(ɪɢɫɭɧɨɤ 8.2). 

 

Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 5028,19 5186,9 5330,8 5470,42 5601,2 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 694,52 735,27 777,28 820,47 864,78 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 

EBITDA(ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 4333,67 4451,6 4553,5 4649,95 4736,4 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 866,734 890,33 910,7 929,99 947,28 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɟ 8.7 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 

NOPAT(ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 4261,44 4377,4 4477,6 4572,45 4657,5 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20 20 20 20 20 

 

ȼɵɜɨɞ: ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ. 
 

 
Ɋɢɫɭɧɨɤ 8.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 

 

ȼɵɜɨɞ: ɇɚɛɥɸɞɚɟɬɫɹ ɭɜɟɪɟɧɧɵɣ ɪɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɬɚɤ ɤɚɤ ɪɚɫɬɭɬ 
ɬɚɪɢɮɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ. 

 

8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ (ɋɰɟɧɚɪɧɵɟ 
ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017№9). 

 

8.5.1 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. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
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ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ 

Ƚɨɞ 
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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 Ʉɟɦɟɪɨɜɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 24ɝɨɞɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2017 ɝɨɞɚ. 

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

 

8.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 

 

Ɍɚɛɥɢɰɚ 8.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ʉɟɦɟɪɨɜɫɤɚɹ Ƚɗɋ 
ɧɚ ɪɟɤɟ Ɍɨɦɶ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 75 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 18817,25 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,37 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɤȼɬ*ɱ 0,21 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 12175,5 

 

8.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

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

Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɢɬɫɹ ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, 
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ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.9. 

 

Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ 1848,92 1909,6 1965,4 2019,25 2069,9 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ 140,71 137,37 134,02 130,67 127,32 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.ɪɭɛ 1989,63 2046,9 2099,4 2149,92 2197,2 

 

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

 

8.6 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

Ɍɢɩɵ ɪɢɫɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
1) ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
2) ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
3) ɨɩɟɪɚɰɢɨɧɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ; 
4) ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
5) ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 

ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

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

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) ɐɟɧɚ ɫɛɵɬɚ; 
 

ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɨɛɴɟɦɨɜ ɢɧɜɟɫɬɢɰɢɣ, 
ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɪɢɫɭɧɨɤ 8.3 - 

ɪɢɫɭɧɨɤ 8.6. 
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Ɋɢɫɭɧɨɤ 8.3-ɂɡɦɟɧɟɧɢɟPI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ –ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 

 

 
Ɋɢɫɭɧɨɤ 8.4-ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ - ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
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Ɋɢɫɭɧɨɤ 8.5-ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 

 

 
Ɋɢɫɭɧɨɤ 8.6 - ɋɭɦɦɚ PIɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

- ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɨɞɭɤɰɢɢ 

- ɍɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ 

- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
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9 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɦɚɫɥɚɦ, ɫɩɨɫɨɛɵ ɤɨɧɬɪɨɥɹ, 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ. ɋɯɟɦɵ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ Ƚɗɋ. ɉɪɢɦɟɧɟɧɢɟ 
ɢɦɩɨɪɬɧɵɯ ɦɚɫɟɥ 

 

9.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɦɚɫɥɚɦ 

 

ɇɚ Ƚɗɋ ɩɪɢɦɟɧɹɸɬɫɹ ɬɭɪɛɢɧɧɵɟ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɢ ɢɧɞɭɫɬɪɢɚɥɶɧɵɟ 
ɦɚɫɥɚ ɪɚɡɥɢɱɧɵɟ ɩɨ ɫɜɨɢɦ ɫɜɨɣɫɬɜɚɦ ɢ ɧɚɡɧɚɱɟɧɢɸ. ȼɫɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɦɚɫɥɚ 
ɩɪɢɧɢɦɚɟɦɵɟ ɧɚ ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹɯ ɨɬ ɩɨɫɬɚɜɳɢɤɨɜ, ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɫɟɪɬɢɮɢɤɚɬɵ ɤɚɱɟɫɬɜɚ ɢɥɢ ɩɚɫɩɨɪɬɚ ɩɪɟɞɩɪɢɹɬɢɹ ɢɡɝɨɬɨɜɢɬɟɥɹ ɢ ɛɵɬɶ 
ɩɨɞɜɟɪɝɧɭɬɵ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɚɧɚɥɢɡɭ ɜ ɰɟɥɹɯ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɹ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɢɥɢ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ. ȼ ɫɥɭɱɚɟ 
ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɢɯ ɤɚɱɟɫɬɜɚ ɩɪɢɦɟɧɟɧɢɟ ɷɬɢɯ ɦɚɫɟɥ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ. 

 

9.1.1 Ɍɭɪɛɢɧɧɵɟ ɦɚɫɥɚ 

 

ɇɚ ɋɒ Ƚɗɋ ɩɪɢɦɟɧɹɟɬɫɹ ɬɭɪɛɢɧɧɨɟ ɦɚɫɥɨ Shell Turbo Ɍ 46 - 

ɦɢɧɟɪɚɥɶɧɨɟ ɦɚɫɥɨ ɫ ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɦɢ ɢ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɦɢ ɩɪɢɫɚɞɤɚɦɢ. 
ɂɦɟɟɬ ɜɵɫɨɤɢɟ ɞɟɷɦɭɥɶɝɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ, ɧɢɡɤɨɟ ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɟ, 
ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ. Ȼɥɢɠɚɣɲɢɦ ɨɬɟɱɟɫɬɜɟɧɧɵɦ ɚɧɚɥɨɝɨɦ ɬɭɪɛɢɧɧɨɝɨ 
ɦɚɫɥɚ Shell Turbo Ɍ 46 ɹɜɥɹɟɬɫɹ ɦɚɫɥɨ Ɍɩ-30  ȽɈɋɌ 9972. 

Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɢ ɯɪɚɧɟɧɢɹ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ SHELL TURBO T46  
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɚ ɛɚɤɚ Ȼ5 ɢ Ȼ6 ɟɦɤɨɫɬɶɸ ɩɨ 65ɦ3

 , ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɛɚɤɨɜɨɦ 
ɩɨɦɟɳɟɧɢɢ №3 ɧɚ ɨɬɦ.310,70. ɂ ɞɜɚ ɛɚɤɚ Ȼ7 ɢ Ȼ8  ɟɦɤɨɫɬɶɸ ɩɨ 65ɦ3

, 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɛɚɤɨɜɨɦ ɩɨɦɟɳɟɧɢɢ №2 ɧɚ ɨɬɦ.310,70. 
ȼ ɦɚɥɨɣ ɚɩɩɚɪɚɬɧɨɣ SHELL TURBO T46  ɧɚ ɨɬɦ.310,70 ɭɫɬɚɧɨɜɥɟɧɵ: 
 ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ Pall NFKF 350; 
 ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ Pall HNPO74; 

 ɞɜɚ ɧɚɫɨɫɚ ɬɢɩɚ ɒ40-4-19,5/4 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 19,5ɦ3/ɱ,  
Ɋɷ.ɞ.=7,5ɤȼɬ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɟɪɟɤɚɱɤɢ ɢ ɜɵɞɚɱɢ ɦɚɫɥɚ. 

ȼ ɛɨɥɶɲɨɣ ɚɩɩɚɪɚɬɧɨɣ ɧɚ ɨɬɦ.310,70 ɭɫɬɚɧɨɜɥɟɧɵ: 
 ɞɜɚ ɧɚɫɨɫɚ (ɇ-1, ɇ-2) ɬɢɩɚ ɇɆɒ32-10-18/4-1 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 

18ɦ3/ɱ,  Ɋɷ.ɞ.=5,5ɤȼɬ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɟɪɟɤɚɱɤɢ ɢ ɜɵɞɚɱɢ ɦɚɫɥɚ; 
 ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɱɢɫɬɤɢ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ ɭɫɬɚɧɨɜɥɟɧɵ ɨɬɜɨɞɵ ɫ 

ɲɚɪɨɜɵɦɢ ɤɪɚɧɚɦɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ 
ɨɱɢɫɬɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɬɢɩɚ ɈɋɆ 305 (ɍɋ1, ɍɋ2), ɈɆȽ-50 (ɍɈɌ), Pall 

NFKF 350 (ɍɎ1), Pall HNPO74 (ɍɈ1); 
 ɞɥɹ ɩɪɨɦɵɜɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɭɫɬɚɧɨɜɥɟɧ ɛɚɤ 

Ȼ10 ɟɦɤɨɫɬɶɸ 3 ɦ3
. 

ɇɚ ɨɬɦ. 301,4 ɭɫɬɚɧɨɜɥɟɧ ɧɚɫɨɫ ɄɆ-80-50-200 (ɇ-8) ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɩɟɪɟɤɚɱɤɢ  ɝɪɹɡɧɨɝɨ ɦɚɫɥɚ ɢɡ ɛɚɤɚ Ȼ15 ɜ ɲɬɭɰɟɪɧɭɸ. 
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ȼ ɲɬɭɰɟɪɧɨɣ (ɨɬɦ.327) ɭɫɬɚɧɨɜɥɟɧ ɧɚɫɨɫ ɬɢɩɚ ɇɆɒ32-10-18/4-1 (ɇ-3) 

ɩɪɢɦɟɧɹɟɦɵɣ ɞɥɹ ɡɚɤɚɱɤɢ ɫɜɟɠɟɝɨ ɦɚɫɥɚ ɢ ɨɬɜɨɞɵ ɬɪɭɛ ɞɥɹ ɨɬɤɚɱɤɢ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ, ɚ ɬɚɤɠɟ ɝɪɹɡɧɵɯ ɦɚɫɟɥ ɢɡ ɛɚɤɚ Ȼ15. 

Ⱥɩɩɚɪɚɬɧɵɟ ɫɜɹɡɚɧɵ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɫ 
ɦɚɫɥɨɧɚɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɡɥɚɦɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ: ɦɚɫɥɨɛɚɤɨɦ Ɇɇɍ ɬɭɪɛɢɧɵ, 
ɦɚɫɥɨɜɚɧɧɚɦɢ ɩɨɞɩɹɬɧɢɤɨɜ, ɬɭɪɛɢɧɧɨɝɨ ɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɨɜ 
ɝɟɧɟɪɚɬɨɪɨɜ. ɋɥɢɜ ɦɚɫɥɚ ɢɡ ɷɬɢɯ ɭɡɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɚɦɨɬɟɤɨɦ. 

ȼɫɟ ɨɩɟɪɚɰɢɢ ɩɨ ɨɛɪɚɛɨɬɤɟ, ɩɟɪɟɤɚɱɤɟ ɢ ɜɵɞɚɱɟ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ SHELL 
TURBO T46 ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɟ 03-19-43 ɫɬɚɧɰɢɨɧɧɨɝɨ 
ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ. 

Ɍɭɪɛɢɧɧɵɟ ɦɚɫɥɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɢɫɬɟɦɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, 
ɞɥɹ ɫɦɚɡɤɢ ɩɨɞɩɹɬɧɢɤɚ, ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɢ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. 

Ɉɛɴɟɦ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫɨɫɬɚɜɥɹɟɬ: 
 ɜ ɫɥɢɜɧɨɦ ɛɚɤɟ 8 ɦ3

; 

 ɜ ɤɨɬɥɟ 8 ɦ3
; 

 ɜ ɫɢɫɬɟɦɚɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 4 ɦ3
; 

 Ɉɛɴɟɦ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɩɨɞɩɹɬɧɢɤɚ 16,5 ɦ3
; 

 ɨɛɴɟɦ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 3,2 ɦ3
; 

 ɨɛɴɟɦ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 2,3 ɦ3
; 

ɉɨɫɬɭɩɚɸɳɢɟ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɸ ɩɚɪɬɢɢ ɬɨɜɚɪɧɵɯ ɬɭɪɛɢɧɧɵɯ ɦɚɫɟɥ 
Shell Turbo Ɍ46 ɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɚɫɩɨɪɬɨɦ (ɫɟɪɬɢɮɢɤɚɬɨɦ) ɮɢɪɦɵ-

ɢɡɝɨɬɨɜɢɬɟɥɹ.  
Ʉɚɱɟɫɬɜɨ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, ɩɪɢɧɹɬɨɝɨ ɨɬ ɩɨɫɬɚɜɳɢɤɚ ɜ ɬɪɚɧɫɩɨɪɬɧɨɣ 

ɟɦɤɨɫɬɢ, ɞɨɥɠɧɨ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɚ (ɫɟɪɬɢɮɢɤɚɬɚ ɮɢɪɦɵ-

ɢɡɝɨɬɨɜɢɬɟɥɹ), ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 9.1. 
 

Ɍɚɛɥɢɰɚ 9.1 – Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɬɭɪɛɢɧɧɵɦ ɦɚɫɥɚɦ  
ɉɨɤɚɡɚɬɟɥɢ 

ɤɚɱɟɫɬɜɚ 
Shell Turbo Ɍ 46 

ȼɹɡɤɨɫɬɶ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ, ɦɦ2/ɫ, ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ  40 0ɋ 

41,4-50,6 

ɂɧɞɟɤɫ ɜɹɡɤɨɫɬɢ, ɧɟ ɦɟɧɟɟ 95 

Ʉɢɫɥɨɬɧɨɟ ɱɢɫɥɨ, ɦɝ ɄɈɇ/ɝ, ɧɟ ɛɨɥɟɟ 
 

0,05 

ɋɬɚɛɢɥɶɧɨɫɬɶ ɩɪɨɬɢɜ ɨɤɢɫɥɟɧɢɹ ɩɪɢ 150ɨɋ, 15 
ɱ ɢ ɪɚɫɯɨɞɟ ɤɢɫɥɨɪɨɞɚ 83 ɫɦ3/ɦɢɧ 

- ɤɢɫɥɨɬɧɨɟ ɱɢɫɥɨ, ɦɝ ɄɈɇ/ɝ, ɧɟ ɛɨɥɟɟ 

- ɦɚɫɫɨɜɚɹ ɞɨɥɹ  ɨɫɚɞɤɚ, %, ɧɟ ɛɨɥɟɟ 

0,50 

 

0,01 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ 

ɜ ɨɬɤɪɵɬɨɦ ɬɢɝɥɟ, 0ɋ, 
ɧɟ ɧɢɠɟ 

200 

ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɤɢɫɥɨɬ ɢ 
ɳɟɥɨɱɟɣ 

- 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9.1. 
ɉɨɤɚɡɚɬɟɥɢ 

ɤɚɱɟɫɬɜɚ 
Shell Turbo Ɍ 46 

ȼɪɟɦɹ ɞɟɷɦɭɥɶɫɚɰɢɢ, ɫ, 
ɧɟ ɛɨɥɟɟ 

170 

Ʉɨɪɪɨɡɢɹ ɧɚ ɫɬɚɥɶɧɵɯ ɫɬɟɪɠɧɹɯ ɨɬɫɭɬɫɬɜɢɟ 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, %, ɧɟ 
ɛɨɥɟɟ 

0,005 (ɨɬɫɭɬɫɬɜɢɟ) 

ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɵ, %, 
ɧɟ ɛɨɥɟɟ 

0,03 

(ɨɬɫɭɬɫɬɜɢɟ) 
ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20ɨɋ,  ɤɝ/ɦ3

, 

ɧɟ ɛɨɥɟɟ 
890

 
895 

ȼɧɟɲɧɢɣ ɜɢɞ 

(ɜɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ) 

ɑɢɫɬɚɹ ɩɪɨɡɪɚɱɧɚɹ ɠɢɞɤɨɫɬɶ, ɠɟɥɬɨɝɨ ɢɥɢ 
ɫɜɟɬɥɨ-ɤɨɪɢɱɧɟɜɨɝɨ ɰɜɟɬɚ, ɧɟ ɫɨɞɟɪɠɚɳɚɹ 
ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɨɫɚɞɤɨɜ 

 

9.1.2 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɦɚɫɥɚ 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɦɚɫɥɚ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɡɚɥɢɜɤɢ ɫɢɥɨɜɵɯ ɢ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɟɚɤɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɦɚɫɥɹɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɦɚɫɥɚ ɹɜɥɹɸɬɫɹ 
ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɬɟɩɥɨɨɬɜɨɞɹɳɟɣ ɢ ɞɭɝɨɝɚɫɹɳɟɣ ɫɪɟɞɨɣ, ɚ 
ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɫɪɟɞɨɣ, ɡɚɳɢɳɚɸɳɟɣ ɬɜɟɪɞɭɸ ɢɡɨɥɹɰɢɸ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜ 
ɧɟɟ ɜɥɚɝɢ ɢ ɜɨɡɞɭɯɚ.  

ɇɚ ɋɒ Ƚɗɋ ɩɪɢɦɟɧɹɸɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ Nytro 11GX ɆɗɄ 296-82 

– ɦɚɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɢɡ ɧɚɮɬɟɧɨɜɵɯ ɜɟɧɟɫɭɷɥɶɫɤɢɯ ɧɟɮɬɟɣ, 

ɜɵɪɚɛɚɬɵɜɚɟɦɨɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɰɟɫɫɨɜ ɝɢɞɪɨɨɱɢɫɬɤɢ.  
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɧɚ ɨɬɦ.310,70 ɩɪɟɞɭɫɦɨɬɪɟɧɨ: 
 Ȼɚɤ Ȼ1 ɟɦɤɨɫɬɶɸ 75ɦ3

 ɪɚɫɩɨɥɨɠɟɧ ɜ ɛɚɤɨɜɨɦ ɩɨɦɟɳɟɧɢɢ № 1. 
 Ȼɚɤ Ȼ2 ɟɦɤɨɫɬɶɸ 75ɦ3

 ɪɚɫɩɨɥɨɠɟɧ ɜ ɛɚɤɨɜɨɦ ɩɨɦɟɳɟɧɢɢ № 1. 
 Ȼɚɤ Ȼ3 ɟɦɤɨɫɬɶɸ 75ɦ3

 ɪɚɫɩɨɥɨɠɟɧ ɜ ɛɚɤɨɜɨɦ ɩɨɦɟɳɟɧɢɢ № 2. 
 Ȼɚɤ Ȼ4 ɟɦɤɨɫɬɶɸ 75ɦ3

 ɪɚɫɩɨɥɨɠɟɧ ɜ ɛɚɤɨɜɨɦ ɩɨɦɟɳɟɧɢɢ № 3. 
ȼ ɛɨɥɶɲɨɣ ɚɩɩɚɪɚɬɧɨɣ ɧɚ ɨɬɦ.310,70 ɭɫɬɚɧɨɜɥɟɧɵ: 
- ɬɪɢ ɧɚɫɨɫɚ ɬɢɩɚ ɇɆɒ32-10-18/4-1 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 18ɦ3/ɱ, 

Ɋɷ.ɞ.=5,5ɤȼɬ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɟɪɟɤɚɱɤɢ ɢ ɜɵɞɚɱɢ ɦɚɫɥɚ; 
 ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɱɢɫɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɭɫɬɚɧɨɜɥɟɧɵ 

ɨɬɜɨɞɵ ɫ ɲɚɪɨɜɵɦɢ ɤɪɚɧɚɦɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɨɱɢɫɬɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɬɢɩɚ Pall  HNPO74 (ɍɈ2, 
ɍɈ3) ɢ Pall NFKF 350 (ɍɎ2); 

 ɞɥɹ ɩɪɨɦɵɜɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɭɫɬɚɧɨɜɥɟɧ ɛɚɤ 
Ȼ9 ɟɦɤɨɫɬɶɸ 3 ɦ3

. 

Ɇɚɫɥɨɯɨɡɹɣɫɬɜɨ ɧɚ ɨɬɦ. 310,70 ɫɜɹɡɚɧɨ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɫ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɦɚɫɬɟɪɫɤɨɣ ɧɚ ɨɬɦ. 333. 

ȼ ɩɨɦɟɳɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɦɚɫɬɟɪɫɤɨɣ (ɨɬɦ.333) ɪɚɡɦɟɳɚɸɬɫɹ ɛɚɤɢ 
Ȼ16, Ȼ17, Ȼ18, Ȼ19 - ɟɦɤɨɫɬɶɸ ɩɨ 20ɦ3

 ɤɚɠɞɵɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɪɢɟɦɚ 
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ɦɚɫɥɚ ɢɡ ɋɆɏ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ ɢ ɡɚɥɢɜɚ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ. 

Ȼɚɤ №17 ɢɦɟɟɬ ɢɧɞɭɤɰɢɨɧɧɭɸ ɨɛɦɨɬɤɭ, ɩɨɡɜɨɥɹɸɳɭɸ ɩɪɨɢɡɜɨɞɢɬɶ 
ɧɚɝɪɟɜ ɦɚɫɥɚ ɜ ɛɚɤɟ. ɉɢɬɚɧɢɟ ɢɧɞɭɤɰɢɨɧɧɨɣ ɨɛɦɨɬɤɢ ɢ ɭɩɪɚɜɥɟɧɢɟ ɜ ɪɭɱɧɨɦ 
ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɒȾɆ (ɲɤɚɮ 
ɞɟɝɚɡɚɰɢɢ ɦɚɫɥɚ). Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɢ ɜɚɤɭɭɦɧɚɹ ɫɯɟɦɚ ɛɚɤɚ №17 ɩɨɡɜɨɥɹɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɫɭɲɤɭ ɢ ɞɟɝɚɡɚɰɢɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. 

ȼ ɲɬɭɰɟɪɧɨɣ (ɨɬɦ.327) ɭɫɬɚɧɨɜɥɟɧ ɧɚɫɨɫ ɬɢɩɚ ɇɆɒ32-10-18/4-1 (ɇ-7) 

ɩɪɢɦɟɧɹɟɦɵɣ ɞɥɹ ɡɚɤɚɱɤɢ ɫɜɟɠɟɝɨ ɦɚɫɥɚ ɢ ɨɬɜɨɞɵ ɬɪɭɛ ɞɥɹ ɨɬɤɚɱɤɢ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ, ɚ ɬɚɤɠɟ ɝɪɹɡɧɵɯ ɦɚɫɟɥ ɢɡ ɛɚɤɚ Ȼ14. 

ɇɚ ɨɬɦ. 301,4 ɭɫɬɚɧɨɜɥɟɧ ɧɚɫɨɫ ɄɆ-80-50-200 (ɇ-9) ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɩɟɪɟɤɚɱɤɢ  ɝɪɹɡɧɨɝɨ ɦɚɫɥɚ ɢɡ ɛɚɤɚ Ȼ14 ɜ ɲɬɭɰɟɪɧɭɸ. 

ȼɫɟ ɨɩɟɪɚɰɢɢ ɩɨ ɨɱɢɫɬɤɟ, ɫɭɲɤɟ, ɞɟɝɚɡɚɰɢɢ ɢ ɩɟɪɟɤɚɱɤɟ ɦɚɫɥɚ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɫɨɝɥɚɫɧɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɟ 03-19-44 ɫɬɚɧɰɢɨɧɧɨɝɨ 
ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ. 

ɉɨɫɬɭɩɚɸɳɢɟ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɸ ɩɚɪɬɢɢ ɬɨɜɚɪɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ 
ɦɚɫɟɥ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɚɫɩɨɪɬɨɦ (ɫɟɪɬɢɮɢɤɚɬɨɦ) ɮɢɪɦɵ-

ɢɡɝɨɬɨɜɢɬɟɥɹ. 
Ʉɚɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɪɢɧɹɬɨɝɨ ɨɬ ɩɨɫɬɚɜɳɢɤɚ ɜ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɟɦɤɨɫɬɢ, ɞɨɥɠɧɨ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɚ (ɫɟɪɬɢɮɢɤɚɬɚ 
ɮɢɪɦɵ-ɢɡɝɨɬɨɜɢɬɟɥɹ), ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 9.2. 

 

Ɍɚɛɥɢɰɚ 9.2 Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɦ ɦɚɫɥɚɦ 

ɉɨɤɚɡɚɬɟɥɶ 
Ɇɚɪɤɚ ɦɚɫɥɚ 

Nytro 11GX ɆɗɄ 296-82 

ȼɹɡɤɨɫɬɶ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ, ɦɦ2/ɫ, ɧɟ  ɛɨɥɟɟ  ɩɪɢ: 
50°ɋ 

9 (11*) 

Ʉɢɫɥɨɬɧɨɟ ɱɢɫɥɨ, ɦɝ ɄɈɇ ɧɚ 1 ɝ ɦɚɫɥɚ, ɧɟ ɛɨɥɟɟ 0,01 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɜ ɡɚɤɪɵɬɨɦ ɬɢɝɥɟ, °ɋ, ɧɟ 
ɧɢɠɟ 

135 

ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɨ-ɪɚɫɬɜɨɪɢɦɵɯ ɤɢɫɥɨɬ ɢ 
ɳɟɥɨɱɟɣ 

- 

ɋɨɞɟɪɠɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ Ɉɬɫɭɬɫɬɜɢɟ 

Ɍɚɧɝɟɧɫ ɭɝɥɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ, %, ɧɟ 
ɛɨɥɟɟ ɩɪɢ 90°ɋ 

0,5 

ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20°ɋ**, ɤɝ/ɦ3, ɧɟ ɛɨɥɟɟ 895 

ɋɬɚɛɢɥɶɧɨɫɬɶ ɩɪɨɬɢɜ ɨɤɢɫɥɟɧɢɹ:  

– ɦɚɫɫɚ ɥɟɬɭɱɢɯ ɤɢɫɥɨɬ, ɦɝ ɄɈɇ ɧɚ 1 ɝ ɦɚɫɥɚ, ɧɟ 
ɛɨɥɟɟ 

0,04 

– ɫɨɞɟɪɠɚɧɢɟ ɨɫɚɞɤɚ, % ɦɚɫɫɵ, ɧɟ ɛɨɥɟɟ 0,015 

– ɤɢɫɥɨɬɧɨɟ ɱɢɫɥɨ ɨɤɢɫɥɟɧɧɨɝɨ ɦɚɫɥɚ, ɦɝ ɄɈɇ 
ɧɚ 1 ɝ ɦɚɫɥɚ, ɧɟ ɛɨɥɟɟ 

0,10 

ɋɨɞɟɪɠɚɧɢɟ ɢɨɧɨɥɚ (ȺȽɂȾɈɅ-1), %, ɧɟ ɦɟɧɟɟ 0,25 

ȼɧɟɲɧɢɣ ɜɢɞ ɑɢɫɬɨɟ, ɩɪɨɡɪɚɱɧɨɟ, ɫɜɨɛɨɞɧɨɟ ɨɬ ɜɢɞɢɦɵɯ ɱɚɫɬɢɰ 
ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɨɫɚɞɤɨɜ, ɠɟɥɬɨɝɨ ɢɥɢ ɫɜɟɬɥɨ 

ɤɨɪɢɱɧɟɜɨɝɨ ɰɜɟɬɚ 
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9.1.3 ɂɧɞɭɫɬɪɢɚɥɶɧɵɟ ɦɚɫɥɚ 

 

ɂɧɞɭɫɬɪɢɚɥɶɧɵɟ ɦɚɫɥɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɡɚɬɜɨɪɚɦɢ, ɚ 
ɬɚɤɠɟ ɜ ɤɪɚɧɚɯ ɞɥɹ ɫɦɚɡɤɢ ɪɟɞɭɤɬɨɪɨɜ. 

ɇɚ ɋɒ Ƚɗɋ ɩɪɢɦɟɧɹɸɬɫɹ ɢɧɞɭɫɬɪɢɚɥɶɧɨɟ ȼɆȽɁ, ɜ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɨ 
ȽɈɋɌɭ 17479.3 ɢɦɟɟɬ ɧɚɡɜɚɧɢɟ ɆȽ-15-ȼ. Ɉɬɟɱɟɫɬɜɟɧɧɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɦɚɫɥɨ. 
ȼɫɟɫɟɡɨɧɧɨɟ ɦɚɫɥɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɡɚɝɭɳɟɧɧɨɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɛɚɡɟ 
ɦɚɥɨɜɹɡɤɨɝɨ, ɧɢɡɤɨ ɡɚɫɬɵɜɚɸɳɟɝɨ ɦɚɫɥɚ ɧɚ ɦɢɧɟɪɚɥɶɧɨɣ ɨɫɧɨɜɟ, ɤɨɬɨɪɨɟ 
ɡɚɝɭɳɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɢɫɚɞɨɤ. Ɇɚɫɥɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɨɬɥɢɱɚɟɬɫɹ ɯɨɪɨɲɟɣ 
ɫɦɚɡɵɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɫɬɨɣɤɨɫɬɶɸ ɩɪɨɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɨɬɥɨɠɟɧɢɹ 
ɫɦɨɥɢɫɬɵɯ ɨɫɚɞɤɨɜ, ɚ ɬɚɤɠɟ ɩɪɨɬɢɜ ɜɫɩɟɧɢɜɚɧɢɹ, ɯɨɪɨɲɨ ɡɚɳɢɳɚɟɬ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɤɨɪɪɨɡɢɢ. ɉɨɥɭɱɟɧɢɟ ɦɚɫɥɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɯɨɞɟ 
ɝɢɞɪɨ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ ɢ ɨɛɪɚɛɨɬɤɢ. 

ɉɨɫɬɭɩɚɸɳɚɹ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɸ ɩɚɪɬɢɢ ɬɨɜɚɪɧɵɯ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɢ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɫɟɥ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɚɫɩɨɪɬɨɦ (ɫɟɪɬɢɮɢɤɚɬɨɦ) 
ɮɢɪɦɵ-ɢɡɝɨɬɨɜɢɬɟɥɹ.  

Ʉɚɱɟɫɬɜɨ ɬɨɜɚɪɧɨɝɨ ɦɚɫɥɚ ɞɨɥɠɧɨ ɨɬɜɟɱɚɬɶ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ (ɧɚɰɢɨɧɚɥɶɧɵɦ ɫɬɚɧɞɚɪɬɚɦ, ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ), 
ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 9.3. 

 

Ɍɚɛɥɢɰɚ 9.3 – Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɢɧɞɭɫɬɪɢɚɥɶɧɵɦ ɦɚɫɥɚɦ 

ɉɨɤɚɡɚɬɟɥɶ 
Ɇɚɪɤɚ ɦɚɫɥɚ 

ȼɆȽɁ ȽɈɋɌ17479.3 

ȼɹɡɤɨɫɬɶ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ, ɦɦ2/ɫ, ɧɟ  ɛɨɥɟɟ  
ɩɪɢ: 40°ɋ 

10 

Ʉɢɫɥɨɬɧɨɟ ɱɢɫɥɨ, ɦɝ ɄɈɇ ɧɚ 1 ɝ ɦɚɫɥɚ, ɧɟ 
ɛɨɥɟɟ 

0,05 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɜ ɨɬɤɪɵɬɨɦ ɬɢɝɥɟ, 
°ɋ, ɧɟ ɧɢɠɟ 
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ɋɨɞɟɪɠɚɧɢɟ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɜ ɦɚɫɥɚɯ 
ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ 

Ɉɬɫɭɬɫɬɜɢɟ 

ɋɨɞɟɪɠɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ Ɉɬɫɭɬɫɬɜɢɟ 

ɋɬɚɛɢɥɶɧɨɫɬɶ ɩɪɨɬɢɜ ɨɤɢɫɥɟɧɢɹ: - 

– ɤɢɫɥɨɬɧɨɟ ɱɢɫɥɨ ɦɝ ɄɈɇ/ɝ, ɧɟ ɛɨɥɟɟ 0,1 

– ɩɪɢɪɚɳɟɧɢɟ ɫɦɨɥ, % ɧɟ ɛɨɥɟɟ 0,2 

ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20 °ɋ, ɤɝ/ɦ3, ɧɟ ɛɨɥɟɟ 880 

ȼɧɟɲɧɢɣ ɜɢɞ ɑɢɫɬɨɟ, ɩɪɨɡɪɚɱɧɨɟ, ɫɜɨɛɨɞɧɨɟ ɨɬ ɜɢɞɢɦɵɯ 
ɱɚɫɬɢɰ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɨɫɚɞɤɨɜ, ɠɟɥɬɨɝɨ ɢɥɢ 

ɫɜɟɬɥɨ ɤɨɪɢɱɧɟɜɨɝɨ ɰɜɟɬɚ 
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9.2 ɋɩɨɫɨɛɵ ɤɨɧɬɪɨɥɹ 

 

9.2.1 Ɍɭɪɛɢɧɧɵɟ ɦɚɫɥɚ 

 

Ɉɬɛɨɪ ɩɪɨɛ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ ɢɡ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ɉɬɛɨɪ ɩɪɨɛ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ ɢɡ ɲɬɚɬɧɵɯ ɩɪɨɛɨɨɬɛɨɪɧɵɯ ɬɨɱɟɤ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 31873-73. ɉɪɢ 
ɨɬɛɨɪɟ ɩɪɨɛ ɦɚɫɥɚ ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ: 

 ɞɥɹ ɨɬɛɨɪɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ 
ɥɚɛɨɪɚɬɨɪɢɟɣ ɚɧɚɥɢɡɚ ɦɚɫɥɚ ɫɭɯɭɸ ɢ ɱɢɫɬɭɸ ɩɨɫɭɞɭ - ɫɬɟɤɥɹɧɧɵɟ ɛɭɬɵɥɤɢ, 
ɡɚɤɪɵɬɵɟ ɝɟɪɦɟɬɢɱɧɨ ɩɪɨɛɤɚɦɢ; 

 ɩɨɞɝɨɬɨɜɥɟɧɧɚɹ ɩɨɫɭɞɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɤ ɦɟɫɬɭ ɨɬɛɨɪɚ ɩɪɨɛ 
ɝɟɪɦɟɬɢɱɧɨ ɡɚɤɪɵɬɨɣ, ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɤɨɧɬɟɣɧɟɪɟ; 

 ɫɥɢɬɶ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɫɥɚ (ɧɟ ɦɟɧɟɟ ɬɪɟɯ ɥɢɬɪɨɜ) ɜ 
ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɟɦɤɨɫɬɶ (ɜɟɞɪɨ) ɞɥɹ ɭɞɚɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɦɚɫɥɨɨɬɛɨɪɧɨɦ ɲɬɭɰɟɪɟ  ɩɪɨɛɨɨɬɛɨɪɧɨɣ ɬɨɱɤɟ, ɩɪɢ ɷɬɨɦ ɜ ɫɬɪɭɸ 
ɩɨɦɟɳɚɟɬɫɹ ɪɚɛɨɱɚɹ ɱɚɫɬɶ ɬɟɪɦɨɦɟɬɪɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ 
ɬɨɱɤɟ ɨɬɛɨɪɚ. 

 ɨɛɟɫɩɟɱɢɬɶ ɧɚɩɨɥɧɟɧɢɟ ɤɚɠɞɨɝɨ ɫɨɫɭɞɚ ɨɬɛɢɪɚɟɦɵɦ ɦɚɫɥɨɦ ɧɟ ɦɟɧɟɟ 
ɱɟɦ ɧɚ 95% ɟɝɨ ɜɦɟɫɬɢɦɨɫɬɢ; 

 ɩɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɫɨɫɭɞ ɫ ɩɪɨɛɨɣ ɝɟɪɦɟɬɢɱɧɨ ɡɚɤɪɵɜɚɟɬɫɹ ɩɪɨɛɤɨɣ; 
ɉɨɫɥɟ ɨɬɛɨɪɚ ɩɪɨɛɵ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɜɢɞ ɩɪɨɛɨɨɬɛɨɪɧɨɣ 

ɬɨɱɤɢ, ɞɥɹ ɱɟɝɨ ɝɟɪɦɟɬɢɱɧɨ ɟё ɡɚɤɪɵɬɶ 

 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ ɩɪɢ ɯɪɚɧɟɧɢɢ 

 

Ʉɚɱɟɫɬɜɨ ɫɜɟɠɢɯ ɬɭɪɛɢɧɧɵɯ  ɦɚɫɟɥ Shell Turbo Ɍ46, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ 
ɯɪɚɧɟɧɢɢ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ Ɍɚɛɥɢɰɵ 9.1. ɉɨ ɫɥɟɞɭɸɳɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɱɟɫɬɜɚ, ɨɩɪɟɞɟɥɹɟɦɵɦ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ 
ɱɟɬɵɪɟ ɝɨɞɚ: 

 ɤɢɫɥɨɬɧɨɟ ɱɢɫɥɨ;  
 ɜɪɟɦɹ ɞɟɷɦɭɥɶɫɚɰɢɢ; 
 ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ;  
 ɤɥɚɫɫ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɢɫɬɨɬɵ;  
 ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ; 
 ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɜ ɨɬɤɪɵɬɨɦ ɬɢɝɥɟ; 
 ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɤɢɫɥɨɬ ɢ ɳɟɥɨɱɟɣ; 
 ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɪɨɬɢɜ ɨɤɢɫɥɟɧɢɹ; 
 ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ; 
 ɫɨɞɟɪɠɚɧɢɟ ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɨɣ ɩɪɢɫɚɞɤɢ; 
 ɫɨɞɟɪɠɚɧɢɟ ɲɥɚɦɚ. 
ɇɚɯɨɞɹɳɢɟɫɹ ɧɚ ɯɪɚɧɟɧɢɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɟ 

ɧɟɮɬɹɧɵɟ ɬɭɪɛɢɧɧɵɟ ɦɚɫɥɚ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ, 
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ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 9.1, ɨɩɪɟɞɟɥɹɟɦɵɦ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ 
ɪɚɡɚ ɜ 4 ɝɨɞɚ. 

 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ ɩɪɢ ɡɚɥɢɜɟ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

Ʉɚɱɟɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, ɜɜɨɞɢɦɨɝɨ ɜ 
ɪɚɛɨɬɭ ɩɨɫɥɟ ɟɝɨ ɨɱɢɫɬɤɢ ɧɚ ɦɚɫɥɨɯɨɡɹɣɫɬɜɟ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ Ɍɚɛɥɢɰɵ 9.1. ɉɟɪɟɞ ɡɚɩɨɥɧɟɧɢɟɦ ɢɥɢ ɞɨɥɢɜɤɨɣ ɦɚɫɥɨɫɢɫɬɟɦ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɦɚɫɥɨɦ ɧɟɨɛɯɨɞɢɦɨ ɨɬɨɛɪɚɬɶ ɩɪɨɛɭ ɢɡ 
ɟɦɤɨɫɬɢ ɯɪɚɧɟɧɢɹ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ ɢ ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ, ɜ ɨɛɴɟɦ ɤɨɬɨɪɨɝɨ 
ɜɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ: 

 ɤɢɫɥɨɬɧɨɟ ɱɢɫɥɨ; 
 ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ;  
 ɫɨɞɟɪɠɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢɥɢ ɤɥɚɫɫ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɱɢɫɬɨɬɵ; 
 ɜɪɟɦɹ ɞɟɷɦɭɥɶɫɚɰɢɢ;  
 ɫɨɞɟɪɠɚɧɢɟ ɲɥɚɦɚ (ɨɛɳɟɟ); 
 ɜɧɟɲɧɢɣ ɜɢɞ. 
 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ 

 

ɇɟɮɬɹɧɨɟ ɬɭɪɛɢɧɧɨɟ ɦɚɫɥɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɦɚɫɥɨɫɢɫɬɟɦɚɯ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ Ɍɚɛɥɢɰɟ 
9.1. 

ɉɨɫɥɟ ɡɚɥɢɜɚ ɦɚɫɥɚ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬ ɩɨɫɥɟ ɦɨɧɬɚɠɚ ɢɥɢ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɪɟɦɨɧɬɚ ɫɥɟɞɭɟɬ ɨɬɨɛɪɚɬɶ ɩɪɨɛɭ ɱɟɪɟɡ 72 ɱ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɦɚɫɥɨɫɢɫɬɟɦɵ 
ɢ ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɦɚɫɥɚ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɨɤɚɡɚɬɟɥɹɦ Ɍɚɛɥɢɰɵ 9.1: 

 ɜɧɟɲɧɢɣ ɜɢɞ; 
 ɤɢɫɥɨɬɧɨɟ ɱɢɫɥɨ; 
 ɜɪɟɦɹ ɞɟɷɦɭɥɶɫɚɰɢɢ; 
 ɫɨɞɟɪɠɚɧɢɟ ɲɥɚɦɚ (ɨɛɳɟɟ); 
 ɤɥɚɫɫ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɢɫɬɨɬɵ; 
 ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ. 
Ɋɟɡɭɥɶɬɚɬɵ ɷɬɢɯ ɢɫɩɵɬɚɧɢɣ ɩɨɡɜɨɥɹɬ ɨɰɟɧɢɬɶ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ 

ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɝɪɟɝɚɬɚ. 
ȼɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ 1 ɪɚɡ ɜ ɦɟɫɹɰ.  
ȼɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɦɚɫɥɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ ɟɝɨ ɜɧɟɲɧɟɝɨ ɜɢɞɚ, 

ɦɚɫɥɨ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɨɡɪɚɱɧɵɦ ɢ ɫɜɨɛɨɞɧɵɦ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɨɫɚɞɤɨɜ.  
ɉɪɢ ɜɢɡɭɚɥɶɧɨɦ ɨɛɧɚɪɭɠɟɧɢɢ ɜ ɦɚɫɥɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɲɥɚɦɚ 

ɢɥɢ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɨɦɭɬɧɟɧɢɢ ɦɚɫɥɚ, ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɨɜɟɞɟɧ ɟɝɨ 
ɜɧɟɨɱɟɪɟɞɧɨɣ ɚɧɚɥɢɡ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ Ɍɚɛɥɢɰɵ 9.1. 
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Ⱥɧɚɥɢɡ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ ɢɡ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ 
Ɍɚɛɥɢɰɵ 9.1 ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɱɟɪɟɡ 1 ɦɟɫɹɰ ɩɨɫɥɟ ɧɚɱɚɥɚ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɦɚɫɥɨɫɢɫɬɟɦɟ. 

 

9.2.2 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɦɚɫɥɚ 

 

ɉɨɪɹɞɨɤ ɨɬɛɨɪɚ ɩɪɨɛ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ 

 

Ⱦɥɹ ɨɬɛɨɪɚ ɩɪɨɛ ɦɚɫɥɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ 
ɥɚɛɨɪɚɬɨɪɢɟɣ ɚɧɚɥɢɡɚ ɦɚɫɥɚ ɫɭɯɭɸ ɢ ɱɢɫɬɭɸ ɩɨɫɭɞɭ - ɫɬɟɤɥɹɧɧɵɟ ɛɭɬɵɥɤɢ, 
ɡɚɤɪɵɬɵɟ ɝɟɪɦɟɬɢɱɧɨ ɩɪɨɛɤɚɦɢ.  

Ɉɬɛɨɪ ɩɪɨɛɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɨɞɢɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɢɡɨɥɹɰɢɢ ɧɟ ɧɢɠɟ +5ºɋ. 

Ɉɬɛɨɪ ɦɚɫɥɚ ɢɡ ɲɬɭɰɟɪɚ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫ ɩɨɦɨɳɶɸ 
ɦɚɫɥɨɨɬɛɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɨɟ ɫɨɫɬɨɢɬ ɢɡ ɪɟɡɢɧɨɜɨɣ (ɫɢɥɢɤɨɧɨɜɨɣ) 
ɬɪɭɛɤɢ ɫ ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ 4-6 ɦɦ, ɤɨɬɨɪɚɹ ɩɥɨɬɧɨ ɧɚɞɟɜɚɟɬɫɹ ɧɚ 
ɦɚɫɥɨɨɬɛɨɪɧɵɣ ɲɬɭɰɟɪ. ɉɪɢ ɨɬɛɨɪɟ ɩɪɨɛ ɦɚɫɥɚ ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɦɚɫɥɨɨɬɛɨɪɧɵɣ ɲɬɭɰɟɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɱɢɳɟɧ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ. 

Ⱦɥɹ ɨɬɛɨɪɚ ɩɪɨɛ ɦɚɫɥɚ ɤ ɦɚɫɥɨɨɬɛɨɪɧɨɦɭ ɲɬɭɰɟɪɭ ɩɪɢɫɨɟɞɢɧɢɬɶ ɲɥɚɧɝ, 
ɨɫɬɨɪɨɠɧɨ ɨɬɤɪɵɬɶ ɜɟɧɬɢɥɶ ɧɚ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɫɥɢɬɶ 1-2 ɥ ɦɚɫɥɚ (ɞɥɹ 
ɩɪɨɦɵɜɤɢ ɨɬɜɟɪɫɬɢɹ ɲɬɭɰɟɪɚ ɢ ɲɥɚɧɝɚ). ɉɪɢɩɨɞɧɹɜ ɜɜɟɪɯ ɫɜɨɛɨɞɧɵɣ ɤɨɧɟɰ 
ɦɚɫɥɨɨɬɛɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɡ ɧɟɝɨ ɩɭɡɵɪɶɤɨɜ ɜɨɡɞɭɯɚ, ɫɥɢɜɚɹ 
ɦɚɫɥɨ ɜ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɟɦɤɨɫɬɶ. 

Ɉɩɨɥɨɫɧɭɬɶ ɩɪɨɛɨɨɬɛɨɪɧɭɸ ɩɨɫɭɞɭ ɨɬɛɢɪɚɟɦɵɦ ɦɚɫɥɨɦ. ɉɪɢ ɨɬɛɨɪɟ 
ɦɚɫɥɚ ɜ ɛɭɬɵɥɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɚɤɭɸ ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɦɚɫɥɚ ɢɡ 
ɦɚɫɥɨɨɬɛɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɩɨɩɚɞɚɧɢɟ ɜ ɛɭɬɵɥɤɭ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɜɵɞɟɥɟɧɢɟ ɝɚɡɨɜ ɢɡ ɦɚɫɥɚ 
(ɨɬɫɭɬɫɬɜɢɟ ɜɢɞɢɦɵɯ ɩɭɡɵɪɟɣ ɢ ɡɚɜɢɯɪɟɧɢɣ ɜ ɫɬɪɭɟ ɦɚɫɥɚ). 

Ɉɛɟɫɩɟɱɢɬɶ ɧɚɩɨɥɧɟɧɢɟ ɤɚɠɞɨɝɨ ɫɨɫɭɞɚ ɧɟ ɦɟɧɟɟ 95% ɟɝɨ ɜɦɟɫɬɢɦɨɫɬɢ, 
ɩɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɨɬɛɢɪɚɟɦɨɝɨ ɦɚɫɥɚ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ 
ɟɝɨ ɨɛɴёɦɚ ɜ ɛɭɬɵɥɤɟ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ. ɋɪɚɡɭ ɩɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɫɨɫɭɞ ɫ ɩɪɨɛɨɣ 
ɧɟɦɟɞɥɟɧɧɨ ɡɚɤɪɵɬɶ ɩɪɨɛɤɨɣ. 

ɉɨɫɥɟ ɨɬɛɨɪɚ ɩɪɨɛɵ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɜɢɞ ɩɪɨɛɨɨɬɛɨɪɧɨɣ 
ɬɨɱɤɢ (ɡɚɤɪɵɬɶ ɜɟɧɬɢɥɶ, ɫɧɹɬɶ ɲɥɚɧɝ ɢ ɬ.ɞ.). 

Ɉɬɛɨɪ ɩɪɨɛ ɦɚɫɥɚ ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɫɩɟɰɢɚɥɶɧɵɟ 
ɫɬɟɤɥɹɧɧɵɟ ɦɟɞɢɰɢɧɫɤɢɟ ɲɩɪɢɰɵ ɟɦɤɨɫɬɶɸ 20 ɦɥ ɡɚɝɟɪɦɟɬɢɡɢɪɨɜɚɧɧɵɟ ɢɝɥɨɣ 
ɢ ɩɪɨɜɟɪɟɧɧɵɟ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɋɆɈ ɧɚ 
ɝɟɪɦɟɬɢɱɧɨɫɬɶ. 

 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ ɩɪɢ ɯɪɚɧɟɧɢɢ 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ, ɫɥɢɬɨɟ ɜ ɛɚɤɢ  ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ, ɩɨɞɜɟɪɝɚɟɬɫɹ 
ɥɚɛɨɪɚɬɨɪɧɵɦ ɢɫɩɵɬɚɧɢɹɦ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɱɟɫɬɜɚ ɫɪɚɡɭ ɩɨɫɥɟ 
ɟɝɨ ɩɪɢɟɦɚ ɢɡ ɬɪɚɧɫɩɨɪɬɧɨɣ ɟɦɤɨɫɬɢ ɢɥɢ ɩɨɫɥɟ ɫɥɢɜɚ ɢɡ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

 ɜɧɟɲɧɢɣ ɜɢɞ; 
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 ɤɢɫɥɨɬɧɨɟ ɱɢɫɥɨ; 
 ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɜ ɡɚɤɪɵɬɨɦ ɬɢɝɥɟ; 
 ɫɨɞɟɪɠɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢɥɢ ɤɥɚɫɫ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɱɢɫɬɨɬɵ; 
 ɩɥɨɬɧɨɫɬɶ; 
 ɬɚɧɝɟɧɫ ɭɝɥɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 90ɋ. 
ɇɚɯɨɞɹɳɟɟɫɹ ɧɚ ɯɪɚɧɟɧɢɢ ɫɜɟɠɟɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ ɢɫɩɵɬɵɜɚɟɬɫɹ 

ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɱɟɬɵɪɟ ɝɨɞɚ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɱɟɫɬɜɚ:  

 ɜɧɟɲɧɢɣ ɜɢɞ; 
 ɤɢɫɥɨɬɧɨɟ ɱɢɫɥɨ; 
 ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɜ ɡɚɤɪɵɬɨɦ ɬɢɝɥɟ; 
 ɫɨɞɟɪɠɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢɥɢ ɤɥɚɫɫ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɱɢɫɬɨɬɵ; 
 ɩɥɨɬɧɨɫɬɶ; 
 ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɤɢɫɥɨɬ; 
 ɫɨɞɟɪɠɚɧɢɟ ɩɪɢɫɚɞɨɤ; 
 ɬɚɧɝɟɧɫ ɭɝɥɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 90ɋ; 
 ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɪɨɬɢɜ ɨɤɢɫɥɟɧɢɹ. 
ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɢ ɩɪɨɛɢɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɹɬɶ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɩɨɞɝɨɬɨɜɤɨɣ  ɦɚɫɥɚ ɤ ɡɚɥɢɜɭ ɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ. 
Ʉɚɱɟɫɬɜɨ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɧɚ ɯɪɚɧɟɧɢɢ ɫɜɟɠɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ 

ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ (ɫɩɟɰɢɮɢɤɚɰɢɢ 
ɢɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɬɚɧɞɚɪɬɚ ɢɥɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ). 

Ʉɚɱɟɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɦɚɫɥɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɧɚ ɯɪɚɧɟɧɢɢ, ɞɨɥɠɧɨ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɬɚɛɥɢɰɵ 9.2. 

Ʉɚɱɟɫɬɜɨ ɦɚɫɟɥ, ɩɨɫɬɚɜɥɹɟɦɵɯ ɢ ɯɪɚɧɹɳɢɯɫɹ ɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ, 
ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɢɧɫɬɪɭɤɰɢɣ ɢɡɝɨɬɨɜɢɬɟɥɟɣ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ ɩɟɪɟɞ ɡɚɥɢɜɨɦ ɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 

 

Ɉɛɴɟɦ ɢɫɩɵɬɚɧɢɣ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɦɚɫɟɥ, ɡɚɥɢɜɚɟɦɵɯ ɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɨɤɭɦɟɧɬɨɜ ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɫɜɟɠɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɦɚɫɟɥ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 
ɤ ɡɚɥɢɜɭ ɢɥɢ ɞɨɥɢɜɭ ɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2. 

 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɦɚɫɟɥ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ, ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɢɫɩɵɬɚɧɢɣ – ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɱɟɬɵɪɟ ɝɨɞɚ. 
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9.2.3 ɂɧɞɭɫɬɪɢɚɥɶɧɵɟ ɦɚɫɥɚ 

 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ ɩɪɢ ɯɪɚɧɟɧɢɢ 

 

Ʉɚɱɟɫɬɜɨ ɧɚɯɨɞɹɳɟɝɨɫɹ ɧɚ ɯɪɚɧɟɧɢɢ ɫɜɟɠɟɝɨ ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɚɫɥɚ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɞɨɤɭɦɟɧɬɚ (ɧɚɰɢɨɧɚɥɶɧɵɣ ɫɬɚɧɞɚɪɬ, ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ). ɇɚɯɨɞɹɳɢɟɫɹ ɧɚ 
ɯɪɚɧɟɧɢɢ ɫɜɟɠɟɟ  ɢɧɞɭɫɬɪɢɚɥɶɧɨɟ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɦɚɫɥɚ ɢɫɩɵɬɵɜɚɸɬɫɹ ɫ 
ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɱɟɬɵɪɟ ɝɨɞɚ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ 
ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 9.3.  

ɉɨɫɬɨɹɧɧɵɣ ɡɚɩɚɫ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɫɟɥ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 45-ɞɧɟɜɧɨɣ 
ɩɨɬɪɟɛɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ɉɌɗ. 

Ɇɚɫɥɚ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ ɧɟɨɛɯɨɞɢɦɨ ɯɪɚɧɢɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɞɟɥɶɧɨ, 
ɛɟɡ ɫɦɟɲɟɧɢɹ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɨɛɥɚɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ.  

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɯɪɚɧɟɧɢɹ ɦɚɫɥɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɝɨɞɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɬɶ 
ɬɟɦɩɟɪɚɬɭɪɵ 25 ɋ.  

ɏɪɚɧɟɧɢɟ ɦɚɫɟɥ ɜ ɬɚɪɟ (200 ɥ ɛɨɱɤɢ, ɤɚɧɢɫɬɪɵ ɢ ɞɪ.) ɧɟɨɛɯɨɞɢɦɨ ɜ 
ɩɨɦɟɳɟɧɢɹɯ, ɢɫɤɥɸɱɚɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɟ ɬɚɪɵ ɢ ɩɨɩɚɞɚɧɢɟ ɧɚ ɬɚɪɭ 
ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. 

 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ ɩɟɪɟɞ ɡɚɥɢɜɨɦ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

Ɉɛɴɟɦ ɢɫɩɵɬɚɧɢɣ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɡɚɥɢɜɚɟɦɵɯ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɨɤɭɦɟɧɬɨɜ 
ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȿɫɥɢ ɧɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɤɚɡɚɧɢɣ ɜ 
ɢɧɫɬɪɭɤɰɢɹɯ ɢɡɝɨɬɨɜɢɬɟɥɹ, ɬɨ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ, ɜ ɨɛɴɟɦ 
ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɬɚɛɥɢɰɟ 9.3. 

ɉɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤ ɡɚɥɢɜɭ ɦɚɫɥɚ ɞɨɥɠɧɵ ɡɚɥɢɜɚɬɶɫɹ ɜ ɦɚɫɥɨɫɢɫɬɟɦɵ, ɧɟ 
ɫɨɞɟɪɠɚɳɢɟ ɡɚɝɪɹɡɧɟɧɢɣ, ɦɚɫɥɹɧɨɝɨ ɲɥɚɦɚ ɢ ɩɪɢɧɹɬɵ ɧɚ ɱɢɫɬɨɬɭ ɩɟɪɫɨɧɚɥɨɦ 
ɭɱɚɫɬɤɚ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɋɆɈ ɢ ɩɟɪɫɨɧɚɥɨɦ ɋɗ. 

 

Ʉɨɧɬɪɨɥɶ ɦɚɫɥɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɢɫɩɵɬɚɧɢɣ ɞɥɹ ɦɚɫɟɥ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ 
ɡɚɬɜɨɪɨɜ ɫɥɟɞɭɸɳɚɹ: 

 ɜɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɦɚɫɥɚ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ, ɞɨɥɠɟɧ 
ɩɪɨɜɨɞɢɬɶɫɹ 1 ɪɚɡ ɜ ɦɟɫɹɰ. ȼɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɦɚɫɥɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ 
ɟɝɨ ɜɧɟɲɧɟɝɨ ɜɢɞɚ, ɦɚɫɥɨ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɨɡɪɚɱɧɵɦ ɢ ɫɜɨɛɨɞɧɵɦ ɨɬ 
ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɨɫɚɞɤɨɜ. ɉɪɢ ɜɢɡɭɚɥɶɧɨɦ ɨɛɧɚɪɭɠɟɧɢɢ ɜ ɦɚɫɥɟ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɪɢɦɟɫɟɣ, ɲɥɚɦɚ ɢɥɢ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɨɦɭɬɧɟɧɢɢ ɦɚɫɥɚ, ɞɨɥɠɟɧ ɛɵɬɶ 
ɩɪɨɜɟɞɟɧ ɟɝɨ ɜɧɟɨɱɟɪɟɞɧɨɣ ɚɧɚɥɢɡ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ 9.3. 
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 ɨɩɪɟɞɟɥɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɜɨɞɵ ɢ ɲɥɚɦɚ, ɤɥɚɫɫɚ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɱɢɫɬɨɬɵ ɩɨɫɥɟ ɡɚɥɢɜɚ ɦɚɫɥɚ, ɞɚɥɟɟ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 3 ɦɟɫɹɰɚ. 

 ɨɩɪɟɞɟɥɟɧɢɟ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ ɢ 
ɤɢɫɥɨɬɧɨɝɨ ɱɢɫɥɚ ɩɨɫɥɟ ɡɚɥɢɜɚ ɦɚɫɥɚ, ɞɚɥɟɟ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 6 ɦɟɫɹɰɟɜ. 

 

9.3 ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 

 

ɇɚ ɋɚɹɧɨ–ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɪɟɝɟɧɟɪɚɰɢɟɣ ɦɚɫɥɚ ɧɟ ɡɚɧɢɦɚɸɬɫɹ, ɜ ɯɨɞɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɜɨɞɹɬ ɨɱɢɫɬɤɭ ɦɚɫɥɚ. 

ɇɚɢɛɨɥɶɲɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ ɨɛɥɚɞɚɟɬ ɦɚɫɥɨ 
ɨɱɢɫɬɢɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ,  ɜ ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɭɸɬ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɭɸ ɬɟɯɧɨɥɨɝɢɸ, ɜɤɥɸɱɚɸɳɭɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɝɪɭɛɭɸ 
ɨɱɢɫɬɤɭ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɜɚɤɭɭɦɧɭɸ ɨɫɭɲɤɭ (ɞɟɝɚɡɚɰɢɸ) ɢ 
ɝɪɚɞɢɟɧɬɧɭɸ ɨɛɴɟɦɧɭɸ ɮɢɥɶɬɪɚɰɢɸ ɢɥɢ ɷɥɟɤɬɪɨɮɢɡɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ, 
ɫɩɨɫɨɛɧɨɝɨ ɨɛɟɫɩɟɱɢɬɶ ɨɱɢɫɬɤɭ ɦɚɫɟɥ ɜ ɩɨɥɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɇɌȾ. 

ɗɤɨɧɨɦɢɱɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɮɢɥɶɬɪɨɜ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ 
ɡɚɜɢɫɢɬ ɨɬ ɢɫɯɨɞɧɨɝɨ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɢ ɬɭɪɛɢɧɧɵɯ 
ɦɚɫɟɥ, ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢ ɨɱɢɫɬɤɟ ɦɚɫɟɥ ɫ ɧɟɜɵɫɨɤɢɦ 
ɧɚɱɚɥɶɧɵɦ ɭɪɨɜɧɟɦ ɡɚɝɪɹɡɧɟɧɢɹ, ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ 
(ɨɬɫɬɨɣ, ɰɟɧɬɪɨɛɟɠɧɚɹ ɫɟɩɚɪɚɰɢɹ,  ɝɪɭɛɚɹ ɮɢɥɶɬɪɚɰɢɹ (ɫɟɬɤɢ, ɳɟɥɟɜɵɟ ɮɢɥɶɬɪɵ 
ɢ ɞɪ.)). 

 

9.3.1 Ɉɱɢɫɬɤɚ ɬɭɪɛɢɧɧɵɯ ɦɚɫɟɥ 

 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɬɭɪɛɢɧɧɵɯ ɦɚɫɟɥ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɢ 
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɭɞɚɥɟɧɢɹ ɢɡ ɧɢɯ ɜɫɟɯ ɬɢɩɨɜ ɡɚɝɪɹɡɧɟɧɢɹ 
(ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ, ɪɚɫɬɜɨɪɟɧɧɚɹ ɢ ɞɢɫɩɟɪɫɧɚɹ ɜɨɞɚ, ɲɥɚɦ, ɪɚɫɬɜɨɪɟɧɧɵɟ 
ɝɚɡɵ ɢ ɞɪ.). 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ, ɝɪɭɛɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɚ ɨɬ ɞɢɫɩɟɪɫɧɨɣ ɜɨɞɵ ɢ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ (ɲɥɚɦɚ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɨɬɤɪɵɬɨɝɨ 
ɫɤɥɚɞɚ ɦɚɫɥɹɧɵɯ ɯɨɡɹɣɫɬɜ ɢɥɢ ɦɚɫɥɹɧɵɯ ɛɚɤɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ 
ɨɬɫɬɚɢɜɚɧɢɹ ɩɪɢ ɯɪɚɧɟɧɢɢ. ȼɵɞɟɥɢɜɲɢɟɫɹ ɡɚɝɪɹɡɧɟɧɢɹ ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɭɞɚɥɹɸɬɫɹ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ ɢɥɢ ɦɚɫɥɨɛɚɤɨɜ ɩɪɢ ɩɨɦɨɳɢ ɞɪɟɧɚɠɟɣ ɞɨɧɧɵɯ ɫɥɨɟɜ 
ɦɚɫɥɚ. ɉɪɢ ɷɬɨɦ ɭɞɚɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɤɪɭɩɧɵɟ ɢ ɬɹɠɟɥɵɟ ɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ 
ɫɜɵɲɟ 40 ɦɤɦ ɢ ɨɬɫɬɨɣ ɜɨɞɵ.  

Ɉɱɢɫɬɤɚ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɟɝɨ ɩɨɞɝɨɬɨɜɤɟ ɤ ɡɚɥɢɜɭ ɜ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɥɢ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɩɨɫɬɨɹɧɧɨɦ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɨɦ 
ɪɟɠɢɦɟ. ɉɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ: ɰɟɧɬɪɨɛɟɠɧɚɹ ɢ ɮɢɥɶɬɪɚɰɢɹ  

ɍɫɬɚɧɨɜɤɢ ɞɥɹ ɨɱɢɫɬɤɢ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ ɧɚ ɨɫɧɨɜɟ ɬɟɪɦɨɜɚɤɭɭɦɧɨɣ 
ɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɡɚɥɢɜɭ 
ɢɥɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɞɚɥɟɧɢɟ ɞɢɫɩɟɪɫɧɨɣ ɜɨɞɵ, 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɝɥɭɛɨɤɭɸ ɨɫɭɲɤɭ ɢ 
ɞɟɝɚɡɚɰɢɸ ɦɚɫɥɚ.  
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Ɏɢɥɶɬɪɵ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɬɭɪɛɢɧɧɵɯ ɦɚɫɟɥ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɭɞɚɥɟɧɢɹ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɧɨɦɢɧɚɥɶɧɨɣ ɬɨɧɤɨɫɬɶɸ 
ɮɢɥɶɬɪɚɰɢɢ ɧɟ ɛɨɥɟɟ 20 ɦɤɦ. Ɉɩɬɢɦɚɥɶɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɬɨɧɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ 
ɎɌɈ ɞɥɹ ɬɭɪɛɢɧɧɵɯ ɦɚɫɟɥ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 6 ɞɨ 12 ɦɤɦ (ɞɥɹ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ). Ⱦɥɹ ɩɨɫɬɨɹɧɧɨɣ ɨɱɢɫɬɤɢ ɬɭɪɛɢɧɧɵɯ ɦɚɫɟɥ ɜ ɦɚɫɥɨɛɚɤɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɢɦɟɧɹɸɬɫɹ ɲɬɚɬɧɵɟ ɫɟɬɱɚɬɵɟ ɮɢɥɶɬɪɵ (ɮɢɥɶɬɪɵ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ). Ɏɢɥɶɬɪɵ 
ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɱɢɫɬɤɢ ɦɚɫɥɚ ɧɚ ɪɚɛɨɬɚɸɳɟɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɢ ɜ ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɬɭɪɛɢɧɧɵɯ ɦɚɫɟɥ ɤ ɡɚɥɢɜɭ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ.  

 

9.3.2 Ɉɱɢɫɬɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɦɚɫɟɥ 

 

Ɉɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɫɨɯɪɚɧɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɹɜɥɹɸɬɫɹ: 

 ɧɟɩɪɟɪɵɜɧɚɹ ɪɟɝɟɧɟɪɚɰɢɹ ɤɪɭɩɧɨɩɨɪɢɫɬɵɦɢ ɚɞɫɨɪɛɟɧɬɚɦɢ ɦɚɫɥɚ, 
ɡɚɥɢɬɨɝɨ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɞɫɨɪɛɰɢɨɧɧɵɯ ɮɢɥɶɬɪɨɜ; 

 ɩɪɚɜɢɥɶɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɜɨɡɞɭɯɨɨɫɭɲɢɬɟɥɶɧɵɯ ɮɢɥɶɬɪɨɜ; 
 ɩɪɢɦɟɧɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɦɚɫɥɚ ɨɬ ɨɤɢɫɥɟɧɢɹ ɢ 

ɡɚɝɪɹɡɧɟɧɢɹ (ɩɥɟɧɨɱɧɚɹ) ɢɥɢ ɩɨɥɧɚɹ ɝɟɪɦɟɬɢɡɚɰɢɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɷɮɮɟɤɬɢɜɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɦɚɫɥɚ; 
 ɷɮɮɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɩɪɨɦɵɜɤɚ (ɩɨɞɝɨɬɨɜɤɚ) ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɟɞ ɡɚɥɢɜɨɦ ɦɚɫɥɚ. 
 

Ɉɱɢɫɬɤɚ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɫɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɩɪɢ 
ɟɝɨ ɩɨɞɝɨɬɨɜɤɟ ɤ ɡɚɥɢɜɭ ɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɢɥɢ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ. 

Ⱦɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɡɚɥɢɜɭ ɢɥɢ ɨɛɪɚɛɨɬɤɢ ɦɚɫɥɚ ɩɪɢɦɟɧɹɸɬɫɹ ɭɫɬɚɧɨɜɤɢ 
ɜɚɤɭɭɦɧɨɣ ɨɱɢɫɬɤɢ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɭɞɚɥɹɬɶ ɢɡ ɦɚɫɥɚ 
ɪɚɫɬɜɨɪɟɧɧɵɟ ɜɨɞɭ ɢ ɝɚɡɵ.  

ȼɨ ɜɫɟɯ ɭɫɬɚɧɨɜɤɚɯ ɧɚ ɜɵɯɨɞɟ ɦɚɫɥɚ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɮɢɥɶɬɪɵ 
ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ (ɎɌɈ) ɦɚɫɥɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɬɨɧɤɨɫɬɶɸ ɮɢɥɶɬɪɚɰɢɢ ɨɬ 5 ɞɨ 8 
ɦɤɦ ɞɥɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ 750 ɤȼ.  Ɉɩɬɢɦɚɥɶɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɬɨɧɤɨɫɬɶ 
ɮɢɥɶɬɪɚɰɢɢ ɎɌɈ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɦɚɫɟɥ ɫɨɫɬɚɜɥɹɟɬ 3-6 ɦɤɦ. 

 

9.3.3 Ɉɱɢɫɬɤɚ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɦɚɫɟɥ 

 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɦɚɫɟɥ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɢ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɭɞɚɥɟɧɢɹ ɢɡ ɧɢɯ ɜɫɟɯ ɬɢɩɨɜ ɡɚɝɪɹɡɧɟɧɢɹ (ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɩɪɢɦɟɫɢ, ɪɚɫɬɜɨɪɟɧɧɚɹ ɢ ɞɢɫɩɟɪɫɧɚɹ ɜɨɞɚ, ɲɥɚɦ, ɪɚɫɬɜɨɪɟɧɧɵɟ ɝɚɡɵ ɢ ɞɪ.). Ⱦɥɹ 
ɨɱɢɫɬɤɢ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɫɟɥ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɢɡ ɧɢɯ 
ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ ɢ ɜɨɞɭ.  

Ⱦɥɹ ɝɥɭɛɨɤɨɣ ɨɫɭɲɤɢ ɦɚɫɟɥ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɜɚɤɭɭɦɧɨɣ ɨɱɢɫɬɤɢ, 
ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɭɞɚɥɹɬɶ ɢɡ ɦɚɫɥɚ ɧɟ ɬɨɥɶɤɨ ɞɢɫɩɟɪɫɧɭɸ, ɧɨ ɢ ɪɚɫɬɜɨɪɟɧɧɭɸ 
ɜɨɞɭ.  
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Ɏɢɥɶɬɪɵ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɬɭɪɛɢɧɧɵɯ ɦɚɫɟɥ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɭɞɚɥɟɧɢɹ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɧɨɦɢɧɚɥɶɧɨɣ ɬɨɧɤɨɫɬɶɸ 
ɮɢɥɶɬɪɚɰɢɢ ɧɟ ɛɨɥɟɟ 20 ɦɤɦ. Ɉɩɬɢɦɚɥɶɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɬɨɧɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ 
ɮɢɥɶɬɪɨɜ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɞɥɹ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɫɟɥ 
ɫɨɫɬɚɜɥɹɟɬ ɨɬ 6 ɞɨ 12 ɦɤɦ. 

 

9.4 ɋɯɟɦɵ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ Ƚɗɋ 

 

ɋɯɟɦɚ MX ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɚɫɟɥ ɩɪɢ ɩɪɢɟɦɟ, 
ɯɪɚɧɟɧɢɢ, ɩɟɪɟɤɚɱɤɟ, ɨɛɪɚɛɨɬɤɟ, ɩɨɞɚɱɟ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɥɢɜɟ ɢɡ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ ɢ ɜɵɞɚɱɟ ɜ ɬɪɚɧɫɩɨɪɬɧɵɟ ɟɦɤɨɫɬɢ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɌɈ 70238424.27.100.052-2009 ɢ ɋɌɈ 
70238424.27.100.053-2009. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɯɟɦɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɭɪɛɢɧɧɨɝɨ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɦɚɫɟɥ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɩɥɚɤɚɬɚɯ 03-19-43 ɢ 03-19-44. 

 

9.5 ɉɪɢɦɟɧɟɧɢɟ ɢɦɩɨɪɬɧɵɯ ɦɚɫɟɥ 

 

ɇɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɩɪɢɦɟɧɹɸɬ ɢɦɩɨɪɬɧɵɟ ɦɚɫɥɚ. Ɍɭɪɛɢɧɧɨɟ 
ɦɚɫɥɨ Shell TurboT46, ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ Nytro 11GX. ɉɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɦɩɨɪɬɧɵɟ ɦɚɫɥɚ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɫɟɛɹ ɥɭɱɲɟ ɱɟɦ 
ɨɬɟɱɟɫɬɜɟɧɧɵɟ. 

Ƚɥɚɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɢɦɩɨɪɬɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɚɫɟɥ ɹɜɥɹɟɬɫɹ 
ɧɚɥɢɱɢɟ ɩɪɢɫɚɞɨɤ, ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɢɡɨɥɹɰɢɨɧɧɵɟ, 
ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɟ ɢ ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɟ ɫɜɨɣɫɬɜɚ ɦɚɫɥɚ. ɉɪɨɢɡɜɨɞɢɬɟɥɢ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɦɚɫɟɥ ɜɫɟ ɛɨɥɟɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬ ɢɦɩɨɪɬɧɵɟ ɤɨɦɩɨɡɢɰɢɢ 
ɩɪɢɫɚɞɨɤ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɧɨɜɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɬɨɜɚɪɧɵɯ ɦɚɫɟɥ.  

Ȼɨɥɶɲɨɣ ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɩɨɥɶɡɭɟɬɫɹ ɫɨɜɦɟɫɬɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɤɨɬɨɪɨɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɚɫɥɚ, ɧɨ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɢɦɩɨɪɬɧɵɯ ɩɪɢɫɚɞɨɤ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɩɪɨɟɤɬɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ Ʉɟɦɟɪɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ɍɨɦɶ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ II 
ɤɥɚɫɫɚ. 

ɇɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: 

 ɨɫɧɨɜɧɨɝɨ (ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1%) Qଵ% = ͷͲͻͶ ˏଷ ˔⁄ ; 

 ɩɨɜɟɪɨɱɧɨɝɨ (ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1 %) Q଴,ଵ% = ͸ʹʹͶ ˏଷ ˔⁄ . 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ˖ܰ˔˕ = ͸ͲͲ ʛʑ˕ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ                           Э˔˓.ˏːˆ = ʹͺ͵͹,͵ ˏˎː. 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:  

୫a୶ܪ  = ͶͶ,ͷͲ ˏ; 

˚˔˃˓ܪ  = ͵ʹ,ͷͲ ˏ; 

୫୧୬ܪ  = ʹͺ,ͳ ˏ. 

 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 2054 ɦ3/ɫ. 

ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɬɪɢ ɜɚɪɢɚɧɬɚɊɈ45-ȼ, ɉɅ50-ȼ ɢ 
ɉɅȾ50-ȼ50. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ 
ɲɟɫɬɶɸ ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ50-ȼ-710. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 100ɨɛ/ɦɢɧ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1160/135-60 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 103 Ɇȼɬ.  

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 8 ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
(3ɨɛɴɟɞɟɧɟɧɵɯ ɛɥɨɤɚ ɢ 5 ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ) ɈɊɍ 220 ɤȼ "ɞɜɟ 
ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɵ ɲɢɧ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ 
ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

 ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍɐ-160000/220; 

 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ  
ɌɋɁ-6000/13,8 ɍ1; 

 ɞɥɹ ȼɅɗɉ - ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/32 (ɬɪɢ 
ɩɪɨɜɨɞɚ ɜ ɮɚɡɟ).  

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  
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Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ 
ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɨɣ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ –337,7 ɦ; 
 ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ –131,2 ɦ; 
 ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 

ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ - 60 ɦ; 
 ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ –198,8 ɦ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
 ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 35,5 ɦ; 
 ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ - 140,00 ɦ;  
 ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ - 4; 

 ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ - 12 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ - 193,20 ɦ; 
 ɲɢɪɢɧɚ ɝɪɟɛɧɹ - 15 ɦ. 
Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 

ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɫɩɨɫɨɛ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ.  
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-ɭɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  

Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 

ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,26 ɞɥɹ ɫɨɱɟɬɚɧɢɹ ɝɪɭɡɨɤ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II ɤɥɚɫɫɚ – 1,2). Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ʉɟɦɟɪɨɜɫɤɨɝɨ 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 ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ - 6,3 ɥɟɬ;  
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ - 0,21 ɪɭɛ./ɤȼɬ∙ɱ; 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 121175,5 ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ʉɟɦɟɪɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 
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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; [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // «ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ»– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://so-ups.ru/ 

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

113. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // «ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ»– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://so-ups.ru/ 

 

  

http://www.uetm.ru/
http://electroshield.ru/
http://www.transformator.com.ru/
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɍɨɦɶ ɡɚ ɩɟɪɢɨɞ 1933-

1982 ɝɝ. 
Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 

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

1933 202 177 158 1230 1830 1145 1020 1180 710 555 194 211 718 

1934 195 166 160 985 2385 2180 1260 1150 850 310 360 245 854 

1935 222 194 182 892 3725 1980 1090 923 385 305 260 235 866 

1936 180 160 140 1100 2650 3190 2765 1271 435 620 450 302 1105 

1937 280 225 202 1244 4730 3051 1922 1220 390 385 577 300 1211 

1938 244 222 194 1928 2795 2880 2430 1775 1260 1045 720 313 1317 

1939 325 270 233 1560 2850 1680 1544 1080 621 626 560 535 990 

1940 220 150 180 1430 2145 1850 1280 920 825 610 310 333 854 

1941 266 240 220 1285 4530 3171 1875 1225 732 630 425 290 1241 

1942 290 240 220 1170 3090 2150 1975 1480 670 732 492 370 1073 

1943 255 230 190 1370 2270 2190 1340 905 485 435 200 177 837 

1944 163 140 180 1290 1760 1930 1590 1166 785 640 243 181 839 

1945 175 160 120 1150 2190 1140 760 820 480 377 240 210 652 

1946 190 170 160 1240 1970 2680 2080 1974 1150 1150 680 395 1153 

1947 370 305 275 2330 1970 2325 2010 1733 1125 718 300 325 1149 

1948 277 240 295 1720 2880 2140 1850 1081 750 740 416 280 1056 

1949 272 240 195 1490 3030 2180 1690 1000 736 630 250 257 998 

1950 230 226 231 1100 3870 3300 1300 1050 492 295 240 252 1049 

1951 180 170 141 1320 2200 1370 960 715 480 425 240 215 701 

1952 181 160 150 1075 3088 2600 1940 1335 385 590 265 240 1001 

1953 220 180 210 1560 2140 1850 942 790 500 440 240 194 772 

1954 185 170 150 1100 3130 2830 2790 1210 250 635 518 296 1105 

1955 210 175 165 1320 2770 1630 840 890 430 675 330 241 806 

1956 155 140 139 1450 1810 2100 1900 1360 870 740 570 240 956 

1957 220 170 168 1700 2340 3370 1950 1420 1060 880 830 366 1206 

1958 244 220 219 2040 3240 3770 3570 1991 1140 920 610 314 1523 

1959 205 200 200 1800 2850 2720 1885 1090 800 515 300 241 1067 

1960 200 190 185 1270 3100 2880 2510 1570 770 760 520 365 1193 

1961 285 260 255 2790 2230 2920 2000 1695 1240 921 460 380 1286 

1962 290 260 260 2180 2275 2050 970 970 330 480 240 220 877 

1963 190 188 330 850 1910 2330 1235 850 615 570 740 333 845 

1964 260 170 160 830 2860 1960 1500 970 310 430 280 220 829 

1965 205 180 184 1350 3100 1620 1015 930 605 740 400 308 886 

1966 230 220 200 1300 4300 3550 2330 1260 570 450 270 220 1242 

1967 180 160 170 1360 1680 1430 1300 1900 760 710 340 225 851 

1968 170 140 405 1800 2320 1615 890 810 440 450 240 215 791 

1969 160 130 140 1410 5070 4245 2300 1470 1070 1000 590 311 1491 

1970 240 210 230 2190 2310 3240 1825 1330 1030 960 440 310 1193 

1971 219 201 205 2066 2865 2422 2000 1196 471 472 273 187 1048 

1972 246 236 226 1870 2525 2024 1692 1094 640 519 349 307 977 

1973 235 201 198 2234 2867 2862 2460 1303 801 591 369 247 1197 

1974 186 154 174 1897 1861 1520 899 798 557 658 304 202 768 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

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

1975 174 155 155 1450 2035 3233 1808 992 580 548 353 182 972 

1976 185 136 151 1121 2487 1879 1330 1445 778 944 374 236 922 

1977 204 175 183 2385 2828 2307 1299 1169 921 824 568 232 1091 

1978 210 200 220 2280 2020 1650 1180 1133 715 566 400 221 900 

1979 220 200 200 1020 3100 2620 1410 1080 740 500 680 360 1011 

1980 235 190 200 1120 1880 2030 1410 970 750 535 390 290 833 

1981 190 175 165 1400 1840 1600 1230 900 560 460 200 210 744 

1982 170 175 165 1565 1665 1680 860 880 530 570 480 180 743 

 

Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɚɫɱɟɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 

Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ 

  Pɡɢɦɚ Pɥɟɬɨ Pɡɢɦɚ ɗɡɢɦɚ Pɥɟɬɨ ɗɥɟɬɨ 

t Ɇȼɬ Ɇȼɬ Ɇȼɬ ɦɥɧ ɤȼɬ∙ɱ Ɇȼɬ ɦɥɧ ɤȼɬ∙ɱ 

1 4214 3236 4 0,004 15 0,015 

2 4316 3374 53 0,101 16 0,017 

3 4445 3469 59 0,121 19 0,026 

4 4588 3513 66 0,149 19 0,026 

5 4722 3493 79 0,210 20 0,029 

6 4793 3486 94 0,302 21 0,040 

7 4800 3489 120 0,482 24 0,057 

8 4765 3491 137 0,622 26 0,077 

9 4704 3498 155 0,783 36 0,163 

10 4695 3494 165 0,879 37 0,171 

11 4640 3477 178 1,030 43 0,243 

12 4681 3469 195 1,230 44 0,253 

13 4781 3476 219 1,542 85 0,786 

14 4859 3494 271 2,277 138 1,530 

15 4855 3496 336 3,242 197 2,410 

16 4807 3428 414 4,495 277 3,690 

17 4740 3316 473 5,495 374 5,339 

18 4664 3139 543 6,755 410 5,996 

19 4524 3043 576 7,385 469 7,117 

20 4386 2982 645 8,765 485 7,430 

21 4283 2961 648 8,828 531 8,396 

22 4211 2973 689 9,723 539 8,580 

23 4171 3028 694 9,834 551 8,852 

24 4166 3102 4859 109,810 3513 79,924 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ 

Ɇɨɳɧɨɫɬɶ ɜ ɦɟɝɚɜɚɬɬɚɯ 

Ɇɟɫɹɰ Pɦɚɤɫ, Ɇȼɬ Pɫɪ, Ɇȼɬ 

1 4836 4554 

2 4662 4393 

3 4361 4114 

4 4012 3792 

5 3710 3513 

6 3536 3352 

7 3535 3351 

8 3709 3512 

9 4010 3790 

10 4358 4112 

11 4661 4392 

12 4836 4554 

 

  



126 

ɉɊɂɅɈɀȿɇɂȿȻ 

 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

Ɍɚɛɥɢɰɚ Ȼ.1 – ȼɟɥɢɱɢɧɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɯɨɞɨɜ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
Ƚɨɞɵ Q, ɦ3

/c № Q ɭɛɵɜ K K-1 (K-1)
2
 (K-1)

3
 P 

1 2 3 4 5 6 7 8 9 

1933 1830 1 5070 1,795 0,795 0,633 0,503 1,4 

1934 2385 2 4730 1,675 0,675 0,456 0,307 3,4 

1935 3725 3 4530 1,604 0,604 0,365 0,220 5,4 

1936 3190 4 4300 1,523 0,523 0,273 0,143 7,3 

1937 4730 5 3870 1,370 0,370 0,137 0,051 9,3 

1938 2880 6 3770 1,335 0,335 0,112 0,038 11,3 

1939 3150 7 3725 1,319 0,319 0,102 0,032 13,3 

1940 2145 8 3370 1,193 0,193 0,037 0,007 15,3 

1941 4530 9 3240 1,147 0,147 0,022 0,003 17,3 

1942 3090 10 3233 1,145 0,145 0,021 0,003 19,2 

1943 2270 11 3190 1,130 0,130 0,017 0,002 21,2 

1944 1930 12 3150 1,115 0,115 0,013 0,002 23,2 

1945 2190 13 3130 1,108 0,108 0,012 0,001 25,2 

1946 2680 14 3100 1,098 0,098 0,010 0,001 27,2 

1947 2330 15 3100 1,098 0,098 0,010 0,001 29,2 

1948 2880 16 3100 1,098 0,098 0,010 0,001 31,2 

1949 3030 17 3090 1,094 0,094 0,009 0,001 33,1 

1950 3870 18 3088 1,093 0,093 0,009 0,001 35,1 

1951 2200 19 3030 1,073 0,073 0,005 0,000 37,1 

1952 3088 20 2920 1,034 0,034 0,001 0,000 39,1 

1953 2140 21 2880 1,020 0,020 0,000 0,000 41,1 

1954 3130 22 2880 1,020 0,020 0,000 0,000 43,1 

1955 2770 23 2867 1,015 0,015 0,000 0,000 45,0 

1956 2100 24 2865 1,015 0,015 0,000 0,000 47,0 

1957 3370 25 2860 1,013 0,013 0,000 0,000 49,0 

1958 3770 26 2850 1,009 0,009 0,000 0,000 51,0 

1959 2850 27 2828 1,001 0,001 0,000 0,000 53,0 

1960 3100 28 2770 0,981 -0,019 0,000 0,000 55,0 

1961 2920 29 2680 0,949 -0,051 0,003 0,000 56,9 

1962 2275 30 2505 0,887 -0,113 0,013 -0,001 58,9 

1963 2330 31 2487 0,881 -0,119 0,014 -0,002 60,9 

1964 2860 32 2385 0,845 -0,155 0,024 -0,004 62,9 

1965 3100 33 2330 0,825 -0,175 0,031 -0,005 64,9 

1966 4300 34 2330 0,825 -0,175 0,031 -0,005 66,9 

1967 1900 35 2320 0,822 -0,178 0,032 -0,006 68,8 

1968 2320 36 2280 0,807 -0,193 0,037 -0,007 70,8 

1969 5070 37 2275 0,806 -0,194 0,038 -0,007 72,8 

1970 3240 38 2270 0,804 -0,196 0,038 -0,008 74,8 

1971 2865 39 2200 0,779 -0,221 0,049 -0,011 76,8 

1972 2505 40 2190 0,775 -0,225 0,050 -0,011 78,8 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 
Ƚɨɞɵ Q, ɦ3

/c № Q ɭɛɵɜ K K-1 (K-1)
2
 (K-1)

3
 P 

1973 2867 41 2145 0,760 -0,240 0,058 -0,014 80,8 

1974 1847 42 2140 0,758 -0,242 0,059 -0,014 82,7 

1975 3233 43 2100 0,744 -0,256 0,066 -0,017 84,7 

1976 2487 44 2030 0,719 -0,281 0,079 -0,022 86,7 

1977 2828 45 1930 0,683 -0,317 0,100 -0,032 88,7 

1978 2280 46 1900 0,673 -0,327 0,107 -0,035 90,7 

1979 3100 47 1847 0,654 -0,346 0,120 -0,041 92,7 

1980 2030 48 1840 0,652 -0,348 0,121 -0,042 94,6 

1981 1840 49 1830 0,648 -0,352 0,124 -0,044 96,6 

1982 1680 50 1680 0,595 -0,405 0,164 -0,066 98,6 

 

Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɷɦɩɟɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
P,% Ƚɨɞɵ Qɫɪ ɝɨɞ Ƚɨɞɵ Qɫɪ ɩɨɥ Ƚɨɞɵ Qɫɪ ɦɟɠ 

1,96 1958 1523 1958 2922 1938 571 

3,92 1969 1491 1969 2899 1946 556 

5,88 1938 1317 1966 2548 1961 543 

7,84 1961 1286 1937 2433 1957 528 

9,80 1966 1242 1941 2417 1958 524 

11,76 1941 1241 1938 2362 1970 489 

13,73 1937 1211 1973 2345 1947 488 

15,69 1957 1206 1961 2327 1969 486 

17,65 1973 1197 1960 2266 1939 453 

19,61 1960 1193 1954 2212 1977 444 

21,57 1970 1193 1936 2195 1942 431 

23,53 1946 1153 1970 2179 1948 428 

25,49 1947 1149 1957 2156 1960 427 

27,45 1954 1105 1950 2124 1963 424 

29,41 1936 1105 1971 2110 1979 414 

31,37 1977 1091 1947 2074 1956 408 

33,33 1942 1073 1959 2069 1976 401 

35,29 1959 1067 1952 2008 1941 400 

37,25 1948 1056 1977 1998 1973 377 

39,22 1950 1049 1946 1989 1940 375 

41,18 1971 1048 1942 1973 1965 375 

43,14 1979 1011 1948 1934 1980 370 

45,10 1952 1001 1975 1904 1949 369 

47,06 1949 998 1949 1878 1967 364 

49,02 1939 990 1979 1846 1978 362 

50,98 1972 977 1972 1841 1972 360 

52,94 1975 972 1939 1743 1959 352 

54,90 1956 956 1956 1724 1937 337 

56,86 1976 922 1935 1722 1944 333 

58,82 1978 900 1962 1689 1936 327 

60,78 1965 886 1978 1653 1934 327 

62,75 1962 877 1976 1652 1982 324 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.2 
P,% Ƚɨɞɵ Qɫɪ ɝɨɞ Ƚɨɞɵ Qɫɪ ɩɨɥ Ƚɨɞɵ Qɫɪ ɦɟɠ 

64,71 1935 866 1964 1624 1974 319 

66,67 1940 854 1943 1615 1955 318 

68,63 1934 854 1965 1603 1933 315 

70,59 1967 851 1934 1592 1954 315 

72,55 1963 845 1944 1547 1966 309 

74,51 1944 839 1967 1534 1975 307 

76,47 1943 837 1940 1525 1962 297 

78,43 1980 833 1955 1490 1968 294 

80,39 1964 829 1968 1487 1971 290 

82,35 1955 806 1980 1482 1953 283 

84,31 1968 791 1953 1456 1943 282 

86,27 1953 772 1963 1435 1952 282 

88,24 1974 768 1974 1395 1950 281 

90,20 1981 744 1981 1394 1981 280 

92,16 1982 743 1982 1330 1951 264 

94,12 1933 718 1951 1313 1964 261 

96,08 1951 701 1933 1281 1935 255 

98 1945 652 1945 1212 1945 252 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɍɚɛɥɢɰɚ Ȼ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 

Qɛɵɬ90%, ɦ3
/c 190 175 165 1400 1840 1600 1230 900 560 460 200 210 

Qɢ, ɦ3
/c 2 2 2 2                 

Qɥɶɞɚ, ɦ3
/c 20 20 0 -30 -70         20 20 20 

Qɮ, ɦ3
/c 2 2 2 2 2 2 2 2 2 2 2 2 

Qɩɨɬ, ɦ3
/c 24 24 4 -26 -68 2 2 2 2 22 22 22 

Qɛɵɬ ɩɨɥ. , ɦ3
/c 166 151 161 1426 1908 1598 1228 898 558 438 178 188 

Q ɜɯɤ, ɦ3
/c 350 350 350 635 635 635 635 635 635 635 350 350 

1 ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 

Qɛɵɬ ɩɨɥ., ɦ3
/c 166 151 161 1426 1908 1598 1228 898 558 438 178 188 

Zɜɛ,ɦ 186 186 186 186 186 186 186 186 186 186 186 186 

Zɧɛ,ɦ 141,59 141,48 141,55 147,29 149,16 147,99 146,45 145,10 143,74 143,22 141,69 141,76 

H,ɦ 44,11 44,22 44,15 38,41 36,54 37,71 39,25 40,60 41,96 42,48 44,01 43,94 

Nɛɵɬ,Ɇȼɬ 66 60 64 492 627 542 433 328 210 167 70 74 

2 ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɜɯɤ 

Q ɜɯɤ, ɦ3
/c 350 350 350 635 635 635 635 635 635 635 350 350 

Zɜɛ,ɦ 186 186 186 186 186 186 186 186 186 186 186 186 

Zɧɛ,ɦ 142,78 142,78 142,78 144,06 144,06 144,06 144,06 144,06 144,06 144,06 142,78 142,78 

H,ɦ 42,92 42,92 42,92 41,64 41,64 41,64 41,64 41,64 41,64 41,64 42,92 42,92 

Nɜɯɤ,Ɇȼɬ 135 135 135 238 238 238 238 238 238 238 135 135 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɍɚɛɥɢɰɚ Ȼ.4 – ɋɪɚɛɨɬɤɚ - ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 
ܳ˄˞˕, ˏଷ/ܿ 

ܳ˘.˔, ˏଷ/ܿ 

ܳ˗, ˏଷ/ܿ 

ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳʒЭʠ, ˏଷ/ܿ 

ܳː˄, ˏଷ/ܿ 

ܳʑʤʙ, ˏଷ/ܿ 
Vɧ, ɦ3

 
ΔV, 
ɦ3

 
Vɤɨɧ, ɦ3

 Zɧ,ɦ Zɤ,ɦ Zɫɪ,ɦ Zɧɛ,ɦ H,ɦ N,Ɇȼɬ Nɝɚɪ,Ɇȼɬ 

9 558 2 75 0 633 635 635 20,38 0,20 20,18 186,00 185,90 185,95 143,66 41,98 239 ɉɨ ɜɯɤ 

10 438 2 195 0 633 635 635 20,18 0,52 19,66 185,90 185,65 185,77 143,66 41,81 238 ɉɨ ɜɯɤ 

11 178 2 566 0 744 746 350 19,66 1,52 18,14 185,65 185,06 185,36 144,25 40,81 270 270 

12 188 2 1022 0 1210 1212 350 18,14 2,74 15,40 185,06 183,79 184,43 146,50 37,63 410 410 

1 166 2 1124 0 1290 1292 350 15,40 3,01 12,39 183,79 181,08 182,44 146,85 35,29 410 410 

2 151 2 724 0 875 877 350 12,39 1,94 10,45 181,08 178,36 179,72 144,92 34,51 270 270 

3 161 2 187 0 348 350 350 10,45 0,50 9,95 178,36 177,53 177,95 142,08 35,56 111 ɉɨ ɜɯɤ 

4 1426 2 -793 0 633 635 635 9,95 -2,12 12,08 177,53 180,69 179,11 143,66 35,15 200 ɉɨ ɜɯɤ 

5 1908 2 -1275 0 633 635 635 12,08 -3,41 15,49 180,69 183,85 182,27 143,66 38,31 218 ɉɨ ɜɯɤ 

6 1598 2 -965 0 633 635 635 15,49 -2,58 18,08 183,85 185,04 184,44 143,66 40,48 230 ɉɨ ɜɯɤ 

7 1228 2 -595 0 633 635 635 18,08 -1,59 19,67 185,04 185,66 185,35 143,66 41,38 235 ɉɨ ɜɯɤ 

8 898 2 -265 0 633 635 635 19,67 -0,71 20,38 185,66 186,00 185,83 143,66 41,86 238 ɉɨ ɜɯɤ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɍɚɛɥɢɰɚ Ȼ.5 – ɋɪɚɛɨɬɤɚ - ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 
ܳ˄˞˕, ˏଷ/ܿ 

ܳ˘.˔, ˏଷ/ܿ 

ܳ˗, ˏଷ/ܿ 

ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳʒЭʠ, ˏଷ/ܿ 

ܳː˄, ˏଷ/ܿ 

ܳʑʤʙ, ˏଷ/ܿ 
Vɧ, ɦ3

 
ΔV, 
ɦ3

 

Vɤɨɧ, 
ɦ3

 
Zɧ,ɦ Zɤ,ɦ Zɫɪ,ɦ Zɧɛ,ɦ H,ɦ N,Ɇȼɬ Nɝɚɪ,Ɇȼɬ 

9 638 2 70 0 708 710 635 20,38 0,19 20,19 186,00 185,90 185,95 144,06 41,59 265 ɉɨ ɜɯɤ 

10 497 2 190 0 687 689 635 20,19 0,51 19,68 185,90 185,66 185,78 143,95 41,53 257 ɉɨ ɜɯɤ 

11 327 2 405 0 732 734 350 19,68 1,08 18,60 185,66 185,23 185,45 144,19 40,96 270 270 

12 285 2 915 0 1200 1202 350 18,60 2,45 16,15 185,23 184,21 184,72 146,45 37,97 410 410 

1 222 2 1038 0 1260 1262 350 16,15 2,78 13,37 184,21 182,16 183,18 146,72 36,17 410 410 

2 212 2 619 0 831 833 350 13,37 1,66 11,71 182,16 180,22 181,19 144,70 36,19 270 270 

3 222 2 656 0 878 880 350 11,71 1,76 9,95 180,22 177,53 178,87 144,93 33,64 266 ɉɨ ɜɯɤ 

4 1896 2 -792 0 1104 1106 635 9,95 -2,12 12,07 177,53 180,69 179,11 146,02 32,79 325 ɉɨ ɜɯɤ 

5 2593 2 -1300 0 1293 1295 635 12,07 -3,48 15,56 180,69 183,88 182,29 146,86 35,13 408 ɉɨ ɜɯɤ 

6 2022 2 -961 0 1061 1063 635 15,56 -2,57 18,13 183,88 185,06 184,47 145,82 38,35 366 ɉɨ ɜɯɤ 

7 1690 2 -590 0 1100 1102 635 18,13 -1,58 19,71 185,06 185,67 185,37 146,00 39,07 386 ɉɨ ɜɯɤ 

8 1092 2 -250 0 842 844 635 19,71 -0,67 20,38 185,67 186,00 185,84 144,75 40,79 309 ɉɨ ɜɯɤ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ

 
 

Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ50-ȼ-710 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ 

 

Ɍɚɛɥɢɰɚ Ƚ.1 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ 

Ⱦɟɣɫɬɜɢɟ 

Ɉ
ɬɤ

ɥ.
 ȼ

/Ƚ
 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥ.
 ȼ

-2
20

 ɢ
 Ɍ

ɋɇ
 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 Ɋ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

. ɫ
ɢɝ

ɧɚ
ɥ 

Ɂɚɳɢɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

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

ɁɁȽ 
U0G 

t1 - - - - - - + 

t2 - - - - - + - 

t3 + + + - - - - 

U03 t + + + - - - - 

Ɂɉɇ U> 
1 ɫɬɭɩɟɧɶt1 + + - - - - - 

2 ɫɬɭɩɟɧɶt2 + + - - - - - 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

I2 
ɋɈ - - - - - - + 

ɂɈ + + - - - - - 

 ɈɌɋ I 
t1 - - - - + - - 

t2 + + - - - - - 

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦ. ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

I1 

ɋɈ - - - - - - + 

ɂɈ + + - - - - - 

Ɉ Ɍ ɋ 
t1 - - - - + - - 

t2 + + - - - - - 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ Z< 

1 ɫɬɭɩ. 
t1 - - - - + - - 

t2 + + + - - - - 

2 ɫɬɭɩ. 
t1 - - - - - - - 

t2 + + - - - - - 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ 
Iɪ 

ɋɈ - - - - - - - 

ɂO + + - - - - - 

ɈɌɋ + + - - - - - 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 

 

Ɍɚɛɥɢɰɚ Ƚ.2 – ɍɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ. 0,67 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,ʹ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 

Ͳ,ͷ ∙  ʜ 2,24 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,73 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ 

ܷ଴ 

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

ܷ଴ଷ ݐ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

1,3 - 

ɍɫɬɚɜɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ 

- 0,2 ȼ 

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ 

>ܷ 

1 

ɫɬɭɩɟɧɶ 
ܷ஼ʟଵ 1,2Uɧ 120 ȼ 

2 

ɫɬɭɩɟɧɶ 
ܷ஼ʟଶ 1,4Uɧ 140 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,31 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,67 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. ͳ,Ͳͻ ∙  ʜ 4,89 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,8 Ⱥܫ

ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,94 Ⱥܫ

ɈɌɋ 
ʹʹ,ଵʝʡʠ ͳܫ ∙  ʜ 5,47 Ⱥܫ

Uɫɪ - 66 ȼ 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ <ܼ 

1 

ɫɬɭɩɟɧɶ 
ܼூ 0,078 Ͳ,ͳʹ ʝˏ 

2 

ɫɬɭɩɟɧɶ 
ܼூூ 3,13 4,7 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,34 Ⱥܫ

ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳʹ ∙  ʜʝʛ.ʟ 4,55 Ⱥܫ

ɈɌɋ ܫ௉ ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 8,89Ⱥܫ
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

 

Ɉɯɪɚɧɚ ɬɪɭɞɚ 

 

Ɍɚɛɥɢɰɚ Ⱦ.1 – ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ 

Ⱥɫɩɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ 

ɇɚɪɭɲɟɧɢɹ ɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ 

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, 
ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɯɪɚɧɟɧɢɟ 

ɩɪɢɪɨɞɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɫɧɢɠɟɧɢɸ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɭɡɥɚ 

ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ 

ɂɡɴɹɬɢɟ ɡɟɦɟɥɶ, ɦɢɧɟɪɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ; ɬɪɚɧɫɮɨɪɦɚɰɢɹ 
ɥɚɧɞɲɚɮɬɨɜ, ɢɡɦɟɧɟɧɢɟ 
ɷɤɨɫɢɫɬɟɦ 

− ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɣ ɛɟɪɟɝɨɜɨɣ 
ɥɢɧɢɢ; 
− ɩɨɞɬɨɩɥɟɧɢɟ ɢ ɡɚɛɨɥɚɱɢɜɚɧɢɟ 
ɬɟɪɪɢɬɨɪɢɢ, ɚɤɬɢɜɢɡɚɰɢɹ 
ɷɤɡɨɝɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ; 
− ɢɡɴɹɬɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ; 
− ɢɡɦɟɧɟɧɢɹ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɝɨ 
ɢ ɝɢɞɪɨɝɟɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɨɜ; 
− ɧɚɜɟɞɟɧɧɚɹ ɫɟɣɫɦɢɱɧɨɫɬɶ; 
− ɩɟɪɟɪɚɛɨɬɤɚ ɛɟɪɟɝɨɜ; 
− ɩɟɪɟɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɡɟɦɧɵɯ 
ɷɤɨɫɢɫɬɟɦ ɢ ɧɚɪɭɲɟɧɢɹ 
ɢɯɬɢɨɮɚɭɧɵ. 

ɋɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɝɟɨɦɨɧɢɬɨɪɢɧɝɚ; 
ɫɨɡɞɚɧɢɟ ɥɟɫɧɵɯ ɢ ɨɯɨɬɧɢɱɶɢɯ 
ɯɨɡɹɣɫɬɜ; ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ 
ȼȻ ɢ ɇȻ; ɫɨɡɞɚɧɢɟ ɪɵɛɧɵɯ ɯɨɡɹɣɫɬɜ 

 

 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ 
ɫɜɹɡɢ ɫ ɫɨɡɞɚɧɢɟɦ ɤɪɭɩɧɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ʉɟɦɟɪɨɜɫɤɨɣ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɛɪɚɡɭɟɬɫɹ 
ɤɪɭɩɧɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɨɛɴɟɦɨɦ 
9,4 ɤɦ3. Ʌɨɤɚɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ 
ɤɥɢɦɚɬɚ 

ɋɨɡɞɚɧɢɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ 
ɫɬɚɧɰɢɣ; ɭɱɟɬ ɧɨɜɵɯ ɚɬɦɨɫɮɟɪɧɵɯ 
ɹɜɥɟɧɢɣ ɜ ɝɪɚɠɞɚɧɫɤɨɦ ɢ 
ɩɪɨɦɵɲɥɟɧɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

ɉɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɢɪɨɞɧɵɟ 
ɤɨɦɩɥɟɤɫɵ ɬɟɪɪɢɬɨɪɢɢ. ȼɫɟ 
ɩɨɣɦɟɧɧɨ-ɥɭɝɨɜɵɟ ɥɚɧɞɲɚɮɬɵ 
ɪɚɣɨɧɚ ɬɚɟɠɧɨɣ ɡɨɧɵ ɭɣɞɭɬ ɩɨɞ 
ɩɨɫɬɨɹɧɧɨɟ ɡɚɬɨɩɥɟɧɢɟ ɢɥɢ 
ɩɨɞɬɨɩɥɟɧɢɟ. 
 

ȼɵɪɭɛɤɚ ɢ ɭɬɢɥɢɡɚɰɢɹ ɞɪɟɜɟɫɢɧɵ ɜ 
ɥɨɠɟ ɛɭɞɭɳɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɧɚ 
ɩɪɢɩɥɨɬɢɧɧɨɦ ɭɱɚɫɬɤɟ ɞɥɢɧɨɣ ɞɨ 3 
ɤɦ (ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɨɡɦɨɠɧɵɯ 
ɡɚɫɨɪɟɧɢɣ ɪɟɲɟɬɨɤ ɜɨɞɨɜɨɞɨɜ); ɚ 
ɬɚɤɠɟ ɧɚ ɩɨɞɯɨɞɚɯ ɤ ɩɪɢɫɬɚɧɹɦ, 
ɩɪɢɱɚɥɚɦ ɢ ɥɟɫɨɫɩɥɚɜɧɵɦ ɪɟɣɞɚɦ; 
ɜɛɥɢɡɢ ɩɪɢɛɪɟɠɧɵɯ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ ɢ ɡɨɧ ɪɟɤɪɟɚɰɢɢ); 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ, 
ɜɵɜɨɡɤɨɣ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɝɪɭɧɬɚ ɢ 
ɫɠɢɝɚɧɢɟɦ ɦɭɫɨɪɚ; Ɉɛɹɡɚɬɟɥɶɧɨɟ 
ɩɪɨɜɟɞɟɧɢɟ ɫɩɟɰɢɚɥɶɧɨɣ ɨɱɢɫɬɤɢ 
ɦɟɫɬ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 
(ɢɧɨɝɞɚ ɫ ɯɥɨɪɢɪɨɜɚɧɢɟɦ ɝɪɭɧɬɚ) ɢ 
ɡɨɧ ɜɨɞɨɡɚɛɨɪɨɜ ɤɨɦɦɭɧɚɥɶɧɨ-

ɛɵɬɨɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; ɩɟɪɟɧɨɫ, 
ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɢɥɢ ɧɚɞɟɠɧɨɟ 
ɤɪɟɩɥɟɧɢɟ (ɡɚɯɨɪɨɧɟɧɢɟ) ɫ 
ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟɦ ɤɥɚɞɛɢɳ ɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; ɭɬɢɥɢɡɚɰɢɹ 
ɨɬɯɨɞɨɜ ɤɨɦɩɥɟɤɫɨɜ ɢ ɫɧɢɠɟɧɢɸ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɭɡɥɚ 
ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱦ.1 

Ⱥɫɩɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ 

ɇɚɪɭɲɟɧɢɹ ɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ 

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, 
ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɯɪɚɧɟɧɢɟ 

ɩɪɢɪɨɞɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɫɧɢɠɟɧɢɸ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɭɡɥɚ 

ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ 

ɋɛɪɨɫɵ Ƚɗɋ ɜɨɞɵ ɜ ɇȻ ɜ 
ɩɪɨɰɟɫɫɟ  
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɂɡɦɟɧɟɧɢɹ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ 
ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ; 
ɡɚɫɬɨɣɧɵɟ ɚɬɦɨɫɮɟɪɧɵɟ ɹɜɥɟɧɢɹ ɜ 
ɇȻ ɝɢɞɪɨɭɡɥɚ 

     ɍɱɟɬ ɧɟɝɚɬɢɜɧɵɯ ɹɜɥɟɧɢɣ ɜ 
ɝɪɚɠɞɚɧɫɤɨɦ ɢ ɩɪɨɦɵɲɥɟɧɧɨɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜ ɇȻ ɝɢɞɪɨɭɡɥɚ. 

ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɜ ɚɬɦɨɫɮɟɪɭ  

 ɇɚɥɢɱɢɟ ɛɨɥɶɲɢɯ ɡɚɩɚɫɨɜ ɦɚɫɥɚ 
ɧɚ ɫɬɚɧɰɢɢ, ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɧɚ 
ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ 

     ɍɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
ɋɨɡɞɚɧɢɟ ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ ɩɨɩɚɞɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

Ɉɫɜɨɟɧɢɟ ɛɟɪɟɝɨɜɨɣ ɡɨɧɵ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

- Ɉɪɝɚɧɢɡɚɰɢɹ: 
– ɫɬɚɧɰɢɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ, ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɨɣ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɤɨɦɦɭɧɚɥɶɧɵɯ 
ɫɬɨɱɧɵɯ ɜɨɞ;  
– ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɫ ɤɨɦɩɥɟɤɫɨɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ,  
ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ, ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ, 
ɫɚɧɢɬɚɪɧɵɯ ɢ ɞɪɭɝɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ 
ɡɚɝɪɹɡɧɟɧɢɹ, ɡɚɫɨɪɟɧɢɹ ɢ ɢɫɬɨɳɟɧɢɹ 
ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ; 
– ɭɫɬɚɧɨɜɨɤ ɩɨ ɫɛɨɪɭ ɧɟɮɬɢ, ɦɚɡɭɬɚ, 
ɦɭɫɨɪɚ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɜɤɥɸɱɚɹ 
ɫɭɞɚ-ɫɛɨɪɳɢɤɢ ɢ ɧɟɮɬɟɨɱɢɫɬɧɵɟ 
ɫɬɚɧɰɢɢ;  
–ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɜɪɟɞɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
ɛɟɪɟɝɨɜɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɩɪɢɟɦɚ ɫ 
ɫɭɞɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ 
ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɦɭɫɨɪɚ ɞɥɹ 
ɭɬɢɥɢɡɚɰɢɢ, ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɢ 
ɨɱɢɫɬɤɢ;  
– ɨɫɧɨɜɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɞɥɹ 
ɨɬɜɨɞɚ ɢ ɨɱɢɫɬɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚ 
ɧɢɯ.  
– ɨɬɥɨɜ ɢ ɩɟɪɟɫɟɥɟɧɢɟ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ;  
– ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɢɛɪɟɠɧɵɯ 
ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɞɥɹ ɡɚɳɢɬɵ 
ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɫɬɨɤɚ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɩɟɪɟɜɟɫɬɢ 
ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɫɬɨɤ ɜ ɩɨɞɡɟɦɧɵɣ.  
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Использование водной энергии Кемеровской ГЭС на реке Томь

Интегральная кривая и суточный график нагрузки зимнего периода

Баланс мощности

Баланс Энергий

График сработки - наполнения водохранилища

Проектируемая ГЭС (пик)

Проектируемая ГЭС (база)

СШ ГЭС 

Выбор установленной мощности Кемеровской ГЭС N уст=600 МВт     Э=2,84 млрд. кВт · ч
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154,58

162,00

142,00

126,82

115,65

ÔÏÓ 187,30
ÍÏÓ 186,00 Ñìîòðîâàÿ ãàëåðåÿ 150x200

128,06

R1
6

30Å

ÓÍÁ(Q0,1%) 152,58

Äðåíàæíàÿ ñêâàæèíà

Îñü àâòîäîðîãè

Ðàçðåç âîäîñëèâíîé ïëîòèíû

Ì 1:500

ÓÍÁ(Q1%) 152,49

ÓÍÁ(Qâõê) 142,08
ÄÍÎ 140,00

ßìà ðàçìûâà

62605976

Îñü ïîä êðàíîâû ïóòåé

167,00
168,17

3750

355 500

Äðåíàäíàÿ ãàëåðåÿ 350x400

3550 9106

15
00

60
00

30
0

12
00

ÓÌÎ 177,53

ÄÍÎ 140,00

1. Ðàçìåðû è îòìåòêè íà ÷åðòåæå äàíû â ñì.
2. Âåäîìîñòü ïðîåêòà ñì. íà ÷åðòåæå
 ÂÊÐ - 13.03.02 - 541401642 - ÃÏ

Öåìåíòàöèîííàÿ ãàëåðåÿ 350x400

Öåìåíòàöèîííàÿ ñêâàæèíà

Îñü ïîä êðàíîâû ïóòåé

1500
Îñü àâòîäîðîãè



Îòêðûòàÿ óñòàíîâêà òðàíñôîðìàòîðîâ

ÓÍÁ(Q0.01%) 152,61

Ç7,1

Ìîêðàÿ ïîòåðíà

Îñü àãðåãàòîâ Ìîñòîâîé êðàí 2 x ÊÌ 400/50 Îñü àâòîäîðîãè Êîçëîâîé êðàí ãï 63/15ò

Îñü ïàçà çàòâîðà

Öåìåíòàöèîííàÿ çàâåñà Äðåíàæíàÿ çàâåñà Äåôîðìàöèîííûé øîâ

ÓÍÁ min 141,07

138,53

134,50

125,81

120,36

124,03
122,42

126,35

131,74

Òèï òóðáèíû ÏË 50-Â-710

Òèï ãåíåðàòîðà ÑÂ-1160/135-60

Êîëè÷ñòâî àãðåãàòîâ 6

Íàïîð

32,5 ì

×àñòîòà âðàùåíèÿ 100 îá/ìèí

Ðàñ÷åòíàÿ âûñîòà îòñàñûâàíèÿ -4,0 ì

Ðàñ÷åòíûé

Ìàêñèìàëüíûé

Ìèíèìàëüíûé

44,5 ì

28,1 ì

Îñíîâíûå õàðàêòåðèñòèêè ãèäðîàãðåãàòîâ
Èí
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150,51

Êðàí êîçëîâîé ãï 150 ò

Îñü àâòîäîðîãè

ÓÌÎ 177,53

ÍÏÓ 186,00
ÔÏÓ 187,00

Àýðàöèîííûå òðóáû

Ðåìîíòíûé çàòâîð

Ñîðîóäåðæèâàþùàÿ ðåøåòêà

 173,53

4,64 4,70

144,22

140,22

136,22

29,3

150,82
151,31

146,56

154,62

143,00

Àâàðèéíî-ðåìîíòíûé çàòâîð

ÓÍÁ äíî 140,00Äíî 140,00

Ðàçðåç ïî ñòàíöèîííîé ÷àñòè è çäàíèþ ÃÝÑ

Ì 1:400

Èçì. Êîë. ó÷. ¹ äîêóì. Ïîäï. Äàòà
Ðàçðàá.
Ïðîâ.
Ò.êîíòð.

Í.êîíòð.
Óòâ.

Äîáðîâ 
Ìàñëåííèêîâà

Ñàÿíî-Øóøåíñêèé ôèëèàë Ñèáèðñêîãî ôåäåðàëüíîãî
óíèâåðñèòåòà

Ëèñò

ÂÊÐ - 13.03.02 - 541401642 -ÃÐ1

Êàôåäðà ÃÃÝÝÑ 2018 ãÐàçðåç ïî ñòàíöèîííîé ÷àñòè è 
çäàíèþ ÃÝÑ

Ïîãîíÿé÷åíêî

Òàòàðíèêîâ

Ïðîåêòèðîâàíèå Êåìåðîâñêîé ÃÝÑ 
íà ðåêå Òîìü

1. Ðàçìåðû è îòìåòêè íà ÷åðòåæå äàíû â ì.
2. Âåäîìîñòü ïðîåêòà ñì. íà ÷åðòåæå ÂÊÐ - 13.03.02 - 541401642 - ÃÏ

Ëèñò ËèñòîâÑòàäèÿ

ÓÍÁ ðàñ÷. 146,85

169,00

Îòêðûòàÿ óñòàíîâêà òðàíñôîðìàòîðîâ

ÓÍÁ(Q0.01%) 152,61

Ç7,1

Ìîêðàÿ ïîòåðíà

Îñü àãðåãàòîâ Ìîñòîâîé êðàí 2 x ÊÌ 400/50 Îñü àâòîäîðîãè Êîçëîâîé êðàí ãï 63/15ò

Îñü ïàçà çàòâîðà

Öåìåíòàöèîííàÿ çàâåñà Äðåíàæíàÿ çàâåñà Äåôîðìàöèîííûé øîâ

ÓÍÁ min 141,07

138,53

134,50

125,81

120,36

124,03
122,42

126,35

131,74

Îñíîâíûå õàðàêòåðèñòèêè ãèäðîàãðåãàòîâ

150,51

Êðàí êîçëîâîé ãï 150 ò

Îñü àâòîäîðîãè

ÓÌÎ 177,53

ÍÏÓ 186,00
ÔÏÓ 187,00

Àýðàöèîííûå òðóáû

Ðåìîíòíûé çàòâîð

Ñîðîóäåðæèâàþùàÿ ðåøåòêà

 173,53

4,64 4,70

144,22

140,22

136,22

29,3

150,82
151,31

146,56

154,62

143,00

Àâàðèéíî-ðåìîíòíûé çàòâîð

ÓÍÁ äíî 140,00Äíî 140,00

Ðàçðåç ïî ñòàíöèîííîé ÷àñòè è çäàíèþ ÃÝÑ

Ì 1:400

Ñàÿíî-Øóøåíñêèé ôèëèàë Ñèáèðñêîãî ôåäåðàëüíîãî
óíèâåðñèòåòà

Ðàçðåç ïî ñòàíöèîííîé ÷àñòè è 
çäàíèþ ÃÝÑ

Ïðîåêòèðîâàíèå Êåìåðîâñêîé ÃÝÑ 
íà ðåêå Òîìü

1. Ðàçìåðû è îòìåòêè íà ÷åðòåæå äàíû â ì.
2. Âåäîìîñòü ïðîåêòà ñì. íà ÷åðòåæå ÂÊÐ - 13.03.02 - 541401642 - ÃÏ

ÓÍÁ ðàñ÷. 146,85

169,00



Ðàçðåç ïî îñè àãðåãàòà
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Êîïèðîâàë Ôîðìàò A2

Èçì. Êîë. ó÷. ¹ äîêóì. Ïîäï. Äàòà
Ðàçðàá.
Ïðîâ.
Ò.êîíòð.

Í.êîíòð.
Óòâ.

Äîáðîâ 
Ìàñëåííèêîâà

Ëèñò

ÂÊÐ - 13.03.02 - 541401642 -ÃÐ2

Êàôåäðà ÃÃÝÝÑ 2018 ãÐàçðåç ïî îñè àãðåãàòà
Ïîãîíÿé÷åíêî

Òàòàðíèêîâ

Ïðîåêòèðîâàíèå Êåìåðîâñêîé ÃÝÑ 
íà ðåêå Òîìü

1. Ðàçìåðû è îòìåòêè íà ÷åðòåæå äàíû â ì.
2. Âåäîìîñòü ïðîåêòà ñì. íà ÷åðòåæå ÂÊÐ - 13.03.02 - 541401642 - ÃÏ

Ì 1:200

Ëèñò ËèñòîâÑòàäèÿ

Ñàÿíî-Øóøåíñêèé ôèëèàë Ñèáèðñêîãî ôåäåðàëüíîãî
óíèâåðñèòåòà

Ç7,1

ÓÍÁ min 141,07

138,53

134,50

125,81

120,36

124,03

122,42

126,35

169,00

29,3

150,82

151,31

146,56

154,62

Îñü ïàçà çàòâîðà

Ìîêðàÿ ïîòåðíà

Îòêðûòàÿ óñòàíîâêà òðàíñôîðìàòîðîâ Îñü àãðåãàòîâ Ìîñòîâîé êðàí 2 x ÊÌ 400/50 Îñü àâòîäîðîãè Êîçëîâîé êðàí ãï 63/15ò

ÓÍÁ(Q0.01%) 152,61

ÓÍÁ ðàñ÷. 146,85

136,22

131,74

140,22

144,22

Ðàçðåç ïî îñè àãðåãàòà

Ðàçðåç ïî îñè àãðåãàòà

Ïðîåêòèðîâàíèå Êåìåðîâñêîé ÃÝÑ 
íà ðåêå Òîìü

1. Ðàçìåðû è îòìåòêè íà ÷åðòåæå äàíû â ì.
2. Âåäîìîñòü ïðîåêòà ñì. íà ÷åðòåæå ÂÊÐ - 13.03.02 - 541401642 - ÃÏ

Ì 1:200

Ñàÿíî-Øóøåíñêèé ôèëèàë Ñèáèðñêîãî ôåäåðàëüíîãî
óíèâåðñèòåòà

Ç7,1

ÓÍÁ min 141,07

138,53

134,50

125,81

120,36

124,03

122,42

126,35

169,00

29,3

150,82

151,31

146,56

154,62

Îñü ïàçà çàòâîðà

Ìîêðàÿ ïîòåðíà

Îòêðûòàÿ óñòàíîâêà òðàíñôîðìàòîðîâ Îñü àãðåãàòîâ Ìîñòîâîé êðàí 2 x ÊÌ 400/50 Îñü àâòîäîðîãè Êîçëîâîé êðàí ãï 63/15ò

ÓÍÁ(Q0.01%) 152,61

ÓÍÁ ðàñ÷. 146,85

136,22

131,74

140,22

144,22



Разъединитель 220кВ, 1250А, 25кА

ВЧ заградитель 220кВ

Оптический трансформатор
напряжения 220кВ

Выключатель элегазовый ВЭБ 220кВ 
2500 А, 50кА

Генераторный комплекс КАГ - 20
Выключатель элегазовый ВГГ - 20 -
90/8000
Uном = 20 кВ
Iном = 8 кА

Гидрогенератор СВ-1660/135-60
Uном = 13,8 кВ
cos = 0,8

Трансформатор трехфазный
ТСН1-ТСН2
ТСЗ 6000/13,8 У1
6 МВА
Uном = 13,8/6 кВ
Uк.вн-нн = 8%

Заземлитель 220кВ, 63кА

Конденсатор связи 220/√3

Фильтр присоединения 77-1000кГц

Секционный автоматический
выключатель 2000 А

Автоматический выключатель 2000 А

Трансформатор трехфазный РТСН
ТМН 6000/35 У1
6 МВА; Uном = 35/6 кВ
Uк.вн-нн = 8%

Дизельгенераторная установка ДГУ
СТМ. М1260 - 1МВт
1 МВт
Uном = 0,4кВ

Разъединитель 220кВ, 1250А, 25кА

Разъединитель 220кВ, 1250А, 25кА

ОПН 220кВ

Трансформатор тока 220кВ, 50 кА

Трансформатор трехфазный Т1, Т2, Т3,
Т4, Т5, Т6
ТЦ 160000/220
Uном = 242/ 13,8кВ
Uк.вн-нн = 11%

Заземлитель 220кВ, 63кА

Заземлитель 220кВ, 63кА

Заземлитель 220кВ, 63кА

Встроенный трансформатор тока
220кВ, 50 кА

Заземлитель 220кВ, 63кА

Встроенный трансформатор тока
220кВ, 50 кА

ОПН  6 кВ
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Главная электрическая 
схема
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Саяно-Шушенский филиал Сибирского 
федерального университета

1 1

Кафедра ГГЭЭС 2018 г

 АВ ТСН 1

ЗНШ РТН–2 220

РТН–2 220

ЗНТ РТН–2 220

ТН–2 220

ОПН ТН–2

1 СШ 220 кВ

2 СШ 220 кВ

ОСШ - 220 кВ

ЛР 220 Соколовская №1

ЗНВ ЛР 220

Соколовская №1

ТТ-1 220 Соколовская №1

В 220 Соколовская №1

ОР 220 Соколовская №1

ТТ-2 220 Соколовская №1

ШР–2 220 Соколовская №1

ШР–1 220

Соколовская №1

ЗНВ ШР–1 220

Соколовская

№1

ЗНТ ТР

220 Т–1

ТР 220 Т–1

ЗНВ ТР

220 Т–1

ТТ–3 220 Т–1

В 220 Т–1

ТТ–2 220 Т–1

ШР–2 220 Т–1

ОР 220 Т–1

ЗНТ ОР

220 Т–1

ЗНВ ШР–2 

220 Т–1

ШР–1 220 Т–1

ЗНВ ШР–1  220 Т–1

ТТ–1 220 Т–1

ОПН 220 Т–1

Т–1/160 МВА
ТТн 220 Т–1

З-2 T-1З-1 T1

Р-2 Т-1

З-2 T-2З-1 T-2

Р-2 T-2

ТТ–1 220 Т–2

ОПН 220 Т–2

Т–2/160 МВА
ТТн 220 Т–2

ЗНЛ ЛР 220

Соколовская №2

ЛР 220 Соколовская №2

ЗНВ ЛР 220

Соколовская №2

ТТ-1 220 Соколовская №2

В 220 Соколовская №2

ОР 220 Соколовская №2

ЗНЛ ОР 220

Соколовская №2

ТТ-2 220 Соколовская №2

ЗНВ ШР–2 220

Соколовская №2

ШР–2 220 Соколовская №2

ШР–1 220

Соколовская №2

ЗНЛ ЛР 220

Соколовская №3

ЛР 220 Соколовская №3

ЗНВ ЛР 220

Соколовская №3

ТТ-1 220 Соколовская №3

В 220 Соколовская №3

ОР 220 Соколовская №3

ЗНЛ ОР 220

Соколовская №3

ТТ-2 220 Соколовская №3

ЗНВ ШР–2 220

Соколовская №3

ШР–2 220 Соколовская №3

ШР–1 220

Соколовская №3

ЗНВ ШР–1 220

Соколовская №3

ЗНШ ОР

220 ОВ

ОР 220 ОВ

ТТ ОВ 220

ОВ 220

ШР–2 220 ОВ

ШР–1 220 ОВ

ЗНШ ШР–1

220 ОВ

ЗНТ ТР

220 Т–1

ТР 220 Т–1

ЗНВ ТР

220 Т–1

ТТ–3 220 Т–1

В 220 Т–1

ТТ–2 220 Т–1

ШР–2 220 Т–1

ОР 220 Т–1

ЗНТ ОР

220 Т–1

ЗНВ ШР–2 

220 Т–1

ШР–1 220 Т–1

ЗНВ ШР–1  220 Т–1

ЗНЛ ЛР 220

Соколовская

№4ЛР 220 Соколовская

№4 ЗНВ ЛР 220

Соколовская

№4

ТТ-1 220 Соколовская

№4

В 220 Соколовская

№4

ОР 220 Соколовская

№4 ЗНЛ ОР 220

Соколовская

№4

ТТ-2 220 Соколовская

№4
ЗНВ ШР–2

220

Соколовская

№4
ШР–2 220 Соколовская

№4

ШР–1 220

Соколовская №4

ЗНВ ШР–1 220

Соколовская №4

ЗНТ ТР

220 Т–1

ТР 220 Т–1

ЗНВ ТР

220 Т–1

ТТ–3 220 Т–1

В 220 Т–1

ТТ–2 220 Т–1

ШР–2 220 Т–1

ОР 220 Т–1

ЗНТ ОР

220 Т–1

ЗНВ ШР–2 

220 Т–1

ШР–1 220 Т–1

ЗНВ ШР–1 220 Т–1

З-2 T-4З-1 T-4

Р-2 T-4

ТТ–1 220 Т–4

ОПН 220 Т–4

Т–4/160 МВА
ТТн 220 Т–4

ТТ–1 220 Т–3

ОПН 220 Т–3

Т–3/160 МВА
ТТн 220 Т–3

З-2 T-3З-1 T-3

Р-2 T-3

ТТн 220 Т–6

З-2 T-6З-1 T-6

Р-2 T-6

ТТ–1 220 Т–6

ОПН 220 Т–6

Т–6/160 МВА

ТТ–1 220 Т–5

ОПН 220 Т–5

Т–5/160 МВА
ТТн 220 Т–5

З-2 T-5З-1 T-5

Р-2 T-5

ЗНЛ ЛР 220

Соколовская №5

ЛР 220 Соколовская №5

ЗНВ ЛР 220

Соколовская №5

ТТ-1 220 Соколовская №5

В 220 Соколовская №5

ОР 220 Соколовская №5

ЗНЛ ОР 220

Соколовская №5

ТТ-2 220 Соколовская

№5 ЗНВ ШР–2 220

Соколовская №5

ШР–2 220

Соколовская №5

ШР–1 220

Соколовская №5

ЗНВ ШР–1 220

Соколовская №5

ШР–1 220 ШСВ

ЗНВ ШР–1 220

ШСВ

ШСВ 220

ЗНВ ШР–2 220 ШСВ

ТТ–2 220 ШСВ

ШР–2 220 ШСВ

ТТ–1 220 ШСВ

ЗНШ РТН–1 220

РТН–1 220

ЗНТ РТН–1 220

ОПН ТН–1

ЗНВ ШР–2 220

Соколовская №1

ЗНВ ШР–1 220

Соколовская №2

ЗНЛ ЛР 220

Соколовская №1

ЗНЛ ОР 220

Соколовская №1

ЗНВ ОР

220 ОВ

ЗНВ ШР–2

220 ОВ

ЗНВ ШР–1

220 ОВ

ЗНВ ШР–1

220 ОВ

ВЧЗ 220 Соколовская №1

ЗН КС 220 Соколовская №1

КС 220 Соколовская №1

ТН-1 220 Соколовская №1

ФП 220 Соколовская №1

РТН ОСШ 220

ТН ОСШ 220

ОПН ОСШ 220

ОРУ 220 кВ

ЗНТ РТН ОСШ 220

ТН–2 220

ФП

ФП

С B А

ТН-1 220 Соколовская №2

ФП

ФП

С B А

ВЧЗ 220 Соколовская №3

ЗН КС 220 Соколовская №3

КС 220 Соколовская №3

ТН-1 220 Соколовская №3

ФП 220 Соколовская №3
ФП

ФП

С B А

ВЧЗ 220 Соколовская №4

ТН-1 220 Соколовская №4

ФП

ФП

С B А

ТН-1 220 Соколовская №5

ФП

ФП

С B А

ВЧЗ 220 Соколовская №5

ЗН КС 220 Соколовская №5

КС 220 Соколовская №5

ФП 220 Соколовская №5

ВЧЗ 220 Соколовская №2

ЗН КС 220 Соколовская №2

КС 220 Соколовская №2

ФП 220 Соколовская №2

ДГУ

ТТн 13,8 Г–1

ТНн–2 13,8  Г–1ТНн–1 13,8 Г–1

Г–1/103 МВт

ОПН-1 13,8 Г–1
К-1 13,8 Г–1

ТН–2 13,8 Г–1

ЗН–1 13,8 Г–1

ТН–3 13,8

Г–1

В 13,8 Г–1

Р–1 13,8 Г–1
ЗН–2 13,8 Г–1

ТН–4 13,8 Г–1ТН–5 13,8  Г–1

ОПН-2 13,8 Г–1
К-2 13,8 Г–1

ТТ-1 13,8 Г–1

ТТ-2 13,8 Г–1

ТТн 13,8 Г–2

ТНн–2 13,8  Г–2ТНн–1 13,8 Г–2

Г–2/103 МВт

ОПН-1 13,8 Г–2
К-1 13,8 Г–2

ТН–2 13,8 Г–2

ЗН–1 13,8 Г–2

ТН–3 13,8

Г–2

В 13,8 Г–2

Р–1 13,8 Г–2
ЗН–2 13,8 Г–2

ТН–4 13,8 Г–2ТН–5 13,8 

Г–2

ОПН-2 13,8 Г–2
К-2 13,8 Г–2

ТТ-1 13,8 Г–2

ТТ-2 13,8 Г–2

ТТн 13,8 Г–3

ТНн–2 13,8  Г–3ТНн–1 13,8 Г–3

Г–3/103 МВт

ОПН-1 13,8 Г–3
К-1 13,8 Г-3

ТН–2 13,8 Г–3
ТН–3 13,8

Г–3

ТН–4 13,8 Г–3ТН–5 13,8 

Г–3

ОПН-2 13,8 Г–3
К-2 13,8 Г–3

ТТ-1 13,8 Г–3

ТТ-2 13,8 Г–3

ТТн 13,8 Г–4

ТНн–2 13,8  Г–4ТНн–1 13,8 Г–4

Г–4/103 МВт

ОПН-1 13,8 Г–4
К-1 13,8 Г–4

ТН–2 13,8 Г–4
ТН–3 13,8

Г–4

ТН–4 13,8 Г–4ТН–5 13,8  Г–4

ОПН-2 13,8 Г–4
К-2 13,8 Г–4

ТТ-1 13,8 Г–4

ТТ-2 13,8 Г–4

ТТн 13,8 Г–5

ТНн–2 13,8  Г–5ТНн–1 13,8 Г–5

Г–5/103 МВт

ОПН-1 13,8 Г–5
К-1 13,8 Г–5

ТН–2 13,8 Г–5

ЗН–1 13,8 Г–5

ТН–3 13,8

Г–5

В 13,8 Г–5

Р–1 13,8 Г–5
ЗН–2 13,8 Г–5

ТН–4 13,8 Г–5ТН–5 13,8  Г–5

ОПН-2 13,8 Г–5
К-2 13,8 Г–5

ТТ-1 13,8 Г–5

ТТ-2 13,8 Г–5

ТТн 13,8 Г–6

ТНн–2 13,8  Г–6ТНн–1 13,8 Г–6

Г–6/103 МВт

ОПН-1 13,8 Г–6
К-1 13,8 Г-6

ТН–2 13,8 Г–6

ЗН–1 13,8 Г–6

ТН–3 13,8

Г–6

В 13,8 Г–6

Р–1 13,8 Г–6
ЗН–2 13,8 Г–6

ТН–4 13,8 Г–6ТН–5 13,8  Г-6

ОПН-2 13,8 Г–6
К-2 13,8 Г–6

ТТ-1 13,8 Г–6

ТТ-2 13,8 Г–6

ТСН–1/6 МВА

ТТ–1 13,8

ТСН–1

ТСН–2/6 МВА

ТТ–1 13,8 

ТСН–2

I
(3)

=47,92 кАI
(3)

=47,92 кАI
(3)

=47,92 кАI
(3)

=47,92 кАI
(3)

=47,92 кАI
(3)

=47,92 кА

ЗН–1 13,8 Г–4

В 13,8 Г–4

Р–1 13,8 Г–4
ЗН–2 13,8 Г–4

ЗН–1 13,8 Г–3

В 13,8 Г–3

Р–1 13,8 Г–3
ЗН–2 13,8 Г–3

ОПН 13,8 Т–4ОПН 13,8 Т–3ОПН 13,8 Т–2ОПН 13,8 Т–1 ОПН 13,8 Т–6ОПН 13,8 Т–5

ТТ-2 13,8 Т–1 ТТ-2 13,8 Т–2 ТТ-2 13,8 Т-3 ТТ-2 13,8 Т–4 ТТ-2 13,8 Т–5 ТТ-2 13,8 Т–6

Главная электрическая схема

ЗН КС 220 Соколовская №4

КС 220 Соколовская №4

ФП 220 Соколовская №4

В2 ТСН 5В1 ТСН 5 В2 ТСН 6В1 ТСН 6 В2 ТСН 6В1 ТСН 6

1СШ 6кВ 2с

2СШ 6кВ 4с

ТТ–2 РТСН

РТСН 6 МВА

В 35 РТСН

ЗН–4 35 РТСН

Р 35 РТСН

ЗН–3 35 РТСН

ТТ–1 РТСН

ТН РТСН 

СВ 2

СВ 1

В ТСН-2В ТСН-1

ТСН 1 ТСН 2

 АВ ТСН 1

 СА-АН1

Агрегатные СН Г1

В ТСН-4В ТСН-3

ТСН 3

 АВ ТСН 3

ТСН 4

 АВ ТСН 4

 СА-СН1

Ответственный
потребитель

В ТСН-6В ТСН-5

ТСН 5

 АВ ТСН 5

ТСН 6

 АВ ТСН 6

 СА-АН2

Агрегатные СН Г2

В ТСН-8В ТСН 7

ТСН 7

 АВ ТСН 7

ТСН 8

 АВ ТСН 8

 СА-АН3

Агрегатные СН Г3

АВ 1 ДГУ 1 АВ 2 ДГУ 1

ДГУ 1

В ТСН-9 В ТСН-10

ТСН 10

 АВ ТСН 10 АВ ТСН 9

 СА-СН2

Общестанционные
нужды

ПС Салтымаковская

В ТСН-17 В ТСН-18

ТСН 18

 АВ ТСН 18

ТСН 17

 АВ ТСН 17

 СА-СН4

Ответственный
потребитель

В ТСН-15 В ТСН-16

ТСН 16

 АВ ТСН 16 АВ ТСН 15

 СА-АН5

Агрегатные СН Г5

В ТСН-13 В ТСН-14

ТСН 14

 АВ ТСН 14 АВ ТСН 13

 СА-АН4

Агрегатные СН Г4

В ТСН-19 В ТСН-20

ТСН 20

 АВ ТСН 20

ТСН 19

 АВ ТСН 19

 СА-АН6

Агрегатные СН Г6

АВ 1 ДГУ 2 АВ 2 ДГУ 2

ДГУ 2

В ТСН-11 В ТСН-12

ТСН 12

 АВ ТСН 12

ТСН 11

 АВ ТСН 11

 СА-СН3

Общестанционные
нужды

ТСН 13ТСН 9 ТСН 15

ТТ2 ТСН 2
ТТ1 ТСН 1

1СШ 6кВ 1с

2СШ 6кВ 3с

ОПН 220 Соколовская №1 ОПН 220 Соколовская №3

ОПН 220 Соколовская №2

ОПН 220 Соколовская №4 ОПН 220 Соколовская №5 ЗНШ РТН ОСШ 220

Диспетчерское наименование ВЛ 220 кВ Кемеровская ГЭС Соколовская №1 ВЛ 220 кВ Кемеровская ГЭС Соколовская №2 ВЛ 220 кВ Кемеровская ГЭС Соколовская №3 ВЛ 220 кВ Кемеровская ГЭС Соколовская №4 ВЛ 220 кВ Кемеровская ГЭС Соколовская №5

Конструкция фаз линии АС 240/32 АС 240/32 АС 240/32 АС 240/32 АС 240/32

ТН ТСН1 6кВ
ТН ТСН2 6кВ

Пр ТСН2  6кВ

ТТ РТСН 

ЗН ТСН 1 ЗН ТСН 2

ЗН РТСН

Пр ТСН1  6кВ

ТН 2СШ 4с 6кВ

ОПН 2СШ 4с 6кВ

ТН 1СШ 2с 6кВ

ОПН 1СШ 2с 6кВ

ТН 2СШ 3с 6кВ

ОПН 2СШ 3с 6кВ

ТН 1СШ1с 6кВ

ОПН 1СШ 1с 6кВ

ЗН 2СШ 3с 6кВ
ЗН 1СШ 1с 6кВ ЗН 2СШ 4с 6кВ

ЗН 1СШ 2с 6кВ

Точка КЗ I(3), кА I(1), кА

Шина 220 кВ 5,46 8,2

Вывода генератора 13,8 кВ 47,92 -

Шинные аппараты Агрегатные собственные нужды Секционные автоматические выключатели Агрегатные собственные нужды Шинные аппараты Секционные автоматические выключатели Шинные аппараты Общестанционные собственные нужды

Разъединитель 220кВ, 1250А, 25кА

ВЧ заградитель 220кВ

Оптический трансформатор
напряжения 220кВ

Выключатель элегазовый ВЭБ 220кВ 
2500 А, 50кА

Генераторный комплекс КАГ - 20
Выключатель элегазовый ВГГ - 20 -
90/8000
Uном = 20 кВ
Iном = 8 кА

Гидрогенератор СВ-1660/135-60
Uном = 13,8 кВ
cos = 0,8

Трансформатор трехфазный
ТСН1-ТСН2
ТСЗ 6000/13,8 У1
6 МВА
Uном = 13,8/6 кВ
Uк.вн-нн = 8%

Заземлитель 220кВ, 63кА

Конденсатор связи 220/√3

Фильтр присоединения 77-1000кГц

Секционный автоматический
выключатель 2000 А

Автоматический выключатель 2000 А

Трансформатор трехфазный РТСН
ТМН 6000/35 У1
6 МВА; Uном = 35/6 кВ
Uк.вн-нн = 8%

Дизельгенераторная установка ДГУ
СТМ. М1260 - 1МВт
1 МВт
Uном = 0,4кВ

Разъединитель 220кВ, 1250А, 25кА

Разъединитель 220кВ, 1250А, 25кА

ОПН 220кВ

Трансформатор тока 220кВ, 50 кА

Трансформатор трехфазный Т1, Т2, Т3,
Т4, Т5, Т6
ТЦ 160000/220
Uном = 242/ 13,8кВ
Uк.вн-нн = 11%

Заземлитель 220кВ, 63кА

Заземлитель 220кВ, 63кА

Заземлитель 220кВ, 63кА

Встроенный трансформатор тока
220кВ, 50 кА

Заземлитель 220кВ, 63кА

Встроенный трансформатор тока
220кВ, 50 кА

ОПН  6 кВ

Главная электрическая 
схема

Проектирование Кемеровской ГЭС 
на реке Томь

Саяно-Шушенский филиал Сибирского 
федерального университета

 АВ ТСН 1

ЗНШ РТН–2 220

РТН–2 220

ЗНТ РТН–2 220

ТН–2 220

ОПН ТН–2

1 СШ 220 кВ

2 СШ 220 кВ

ОСШ - 220 кВ

ЛР 220 Соколовская №1

ЗНВ ЛР 220

Соколовская №1

ТТ-1 220 Соколовская №1

В 220 Соколовская №1

ОР 220 Соколовская №1

ТТ-2 220 Соколовская №1

ШР–2 220 Соколовская №1

ШР–1 220

Соколовская №1

ЗНВ ШР–1 220

Соколовская

№1

ЗНТ ТР

220 Т–1

ТР 220 Т–1

ЗНВ ТР

220 Т–1

ТТ–3 220 Т–1

В 220 Т–1

ТТ–2 220 Т–1

ШР–2 220 Т–1

ОР 220 Т–1

ЗНТ ОР

220 Т–1

ЗНВ ШР–2 

220 Т–1

ШР–1 220 Т–1

ЗНВ ШР–1  220 Т–1

ТТ–1 220 Т–1

ОПН 220 Т–1

Т–1/160 МВА
ТТн 220 Т–1

З-2 T-1З-1 T1

Р-2 Т-1

З-2 T-2З-1 T-2

Р-2 T-2

ТТ–1 220 Т–2

ОПН 220 Т–2

Т–2/160 МВА
ТТн 220 Т–2

ЗНЛ ЛР 220

Соколовская №2

ЛР 220 Соколовская №2

ЗНВ ЛР 220

Соколовская №2

ТТ-1 220 Соколовская №2

В 220 Соколовская №2

ОР 220 Соколовская №2

ЗНЛ ОР 220

Соколовская №2

ТТ-2 220 Соколовская №2

ЗНВ ШР–2 220

Соколовская №2

ШР–2 220 Соколовская №2

ШР–1 220

Соколовская №2

ЗНЛ ЛР 220

Соколовская №3

ЛР 220 Соколовская №3

ЗНВ ЛР 220

Соколовская №3

ТТ-1 220 Соколовская №3

В 220 Соколовская №3

ОР 220 Соколовская №3

ЗНЛ ОР 220

Соколовская №3

ТТ-2 220 Соколовская №3

ЗНВ ШР–2 220

Соколовская №3

ШР–2 220 Соколовская №3

ШР–1 220

Соколовская №3

ЗНВ ШР–1 220

Соколовская №3

ЗНШ ОР

220 ОВ

ОР 220 ОВ

ТТ ОВ 220

ОВ 220

ШР–2 220 ОВ

ШР–1 220 ОВ

ЗНШ ШР–1

220 ОВ

ЗНТ ТР

220 Т–1

ТР 220 Т–1

ЗНВ ТР

220 Т–1

ТТ–3 220 Т–1

В 220 Т–1

ТТ–2 220 Т–1

ШР–2 220 Т–1

ОР 220 Т–1

ЗНТ ОР

220 Т–1

ЗНВ ШР–2 

220 Т–1

ШР–1 220 Т–1

ЗНВ ШР–1  220 Т–1

ЗНЛ ЛР 220

Соколовская

№4ЛР 220 Соколовская

№4 ЗНВ ЛР 220

Соколовская

№4

ТТ-1 220 Соколовская

№4

В 220 Соколовская

№4

ОР 220 Соколовская

№4 ЗНЛ ОР 220

Соколовская

№4

ТТ-2 220 Соколовская

№4
ЗНВ ШР–2

220

Соколовская

№4
ШР–2 220 Соколовская

№4

ШР–1 220

Соколовская №4

ЗНВ ШР–1 220

Соколовская №4

ЗНТ ТР

220 Т–1

ТР 220 Т–1

ЗНВ ТР

220 Т–1

ТТ–3 220 Т–1

В 220 Т–1

ТТ–2 220 Т–1

ШР–2 220 Т–1

ОР 220 Т–1

ЗНТ ОР

220 Т–1

ЗНВ ШР–2 

220 Т–1

ШР–1 220 Т–1

ЗНВ ШР–1 220 Т–1

З-2 T-4З-1 T-4

Р-2 T-4

ТТ–1 220 Т–4

ОПН 220 Т–4

Т–4/160 МВА
ТТн 220 Т–4

ТТ–1 220 Т–3

ОПН 220 Т–3

Т–3/160 МВА
ТТн 220 Т–3

З-2 T-3З-1 T-3

Р-2 T-3

ТТн 220 Т–6

З-2 T-6З-1 T-6

Р-2 T-6

ТТ–1 220 Т–6

ОПН 220 Т–6

Т–6/160 МВА

ТТ–1 220 Т–5

ОПН 220 Т–5

Т–5/160 МВА
ТТн 220 Т–5

З-2 T-5З-1 T-5

Р-2 T-5

ЗНЛ ЛР 220

Соколовская №5

ЛР 220 Соколовская №5

ЗНВ ЛР 220

Соколовская №5

ТТ-1 220 Соколовская №5

В 220 Соколовская №5

ОР 220 Соколовская №5

ЗНЛ ОР 220

Соколовская №5

ТТ-2 220 Соколовская

№5 ЗНВ ШР–2 220

Соколовская №5

ШР–2 220

Соколовская №5

ШР–1 220

Соколовская №5

ЗНВ ШР–1 220

Соколовская №5

ШР–1 220 ШСВ

ЗНВ ШР–1 220

ШСВ

ШСВ 220

ЗНВ ШР–2 220 ШСВ

ТТ–2 220 ШСВ

ШР–2 220 ШСВ

ТТ–1 220 ШСВ

ЗНШ РТН–1 220

РТН–1 220

ЗНТ РТН–1 220

ОПН ТН–1

ЗНВ ШР–2 220

Соколовская №1

ЗНВ ШР–1 220

Соколовская №2

ЗНЛ ЛР 220

Соколовская №1

ЗНЛ ОР 220

Соколовская №1

ЗНВ ОР

220 ОВ

ЗНВ ШР–2

220 ОВ

ЗНВ ШР–1

220 ОВ

ЗНВ ШР–1

220 ОВ

ВЧЗ 220 Соколовская №1

ЗН КС 220 Соколовская №1

КС 220 Соколовская №1

ТН-1 220 Соколовская №1

ФП 220 Соколовская №1

РТН ОСШ 220

ТН ОСШ 220

ОПН ОСШ 220

ОРУ 220 кВ

ЗНТ РТН ОСШ 220

ТН–2 220

ФП

ФП

С B А

ТН-1 220 Соколовская №2

ФП

ФП

С B А

ВЧЗ 220 Соколовская №3

ЗН КС 220 Соколовская №3

КС 220 Соколовская №3

ТН-1 220 Соколовская №3

ФП 220 Соколовская №3
ФП

ФП

С B А

ВЧЗ 220 Соколовская №4

ТН-1 220 Соколовская №4

ФП

ФП

С B А

ТН-1 220 Соколовская №5

ФП

ФП

С B А

ВЧЗ 220 Соколовская №5

ЗН КС 220 Соколовская №5

КС 220 Соколовская №5

ФП 220 Соколовская №5

ВЧЗ 220 Соколовская №2

ЗН КС 220 Соколовская №2

КС 220 Соколовская №2

ФП 220 Соколовская №2

ДГУ

ТТн 13,8 Г–1

ТНн–2 13,8  Г–1ТНн–1 13,8 Г–1

Г–1/103 МВт

ОПН-1 13,8 Г–1
К-1 13,8 Г–1

ТН–2 13,8 Г–1

ЗН–1 13,8 Г–1

ТН–3 13,8

Г–1

В 13,8 Г–1

Р–1 13,8 Г–1
ЗН–2 13,8 Г–1

ТН–4 13,8 Г–1ТН–5 13,8  Г–1

ОПН-2 13,8 Г–1
К-2 13,8 Г–1

ТТ-1 13,8 Г–1

ТТ-2 13,8 Г–1

ТТн 13,8 Г–2

ТНн–2 13,8  Г–2ТНн–1 13,8 Г–2

Г–2/103 МВт

ОПН-1 13,8 Г–2
К-1 13,8 Г–2

ТН–2 13,8 Г–2

ЗН–1 13,8 Г–2

ТН–3 13,8

Г–2

В 13,8 Г–2

Р–1 13,8 Г–2
ЗН–2 13,8 Г–2

ТН–4 13,8 Г–2ТН–5 13,8 

Г–2

ОПН-2 13,8 Г–2
К-2 13,8 Г–2

ТТ-1 13,8 Г–2

ТТ-2 13,8 Г–2

ТТн 13,8 Г–3

ТНн–2 13,8  Г–3ТНн–1 13,8 Г–3

Г–3/103 МВт

ОПН-1 13,8 Г–3
К-1 13,8 Г-3

ТН–2 13,8 Г–3
ТН–3 13,8

Г–3

ТН–4 13,8 Г–3ТН–5 13,8 

Г–3

ОПН-2 13,8 Г–3
К-2 13,8 Г–3

ТТ-1 13,8 Г–3

ТТ-2 13,8 Г–3

ТТн 13,8 Г–4

ТНн–2 13,8  Г–4ТНн–1 13,8 Г–4

Г–4/103 МВт

ОПН-1 13,8 Г–4
К-1 13,8 Г–4

ТН–2 13,8 Г–4
ТН–3 13,8

Г–4

ТН–4 13,8 Г–4ТН–5 13,8  Г–4

ОПН-2 13,8 Г–4
К-2 13,8 Г–4

ТТ-1 13,8 Г–4

ТТ-2 13,8 Г–4

ТТн 13,8 Г–5

ТНн–2 13,8  Г–5ТНн–1 13,8 Г–5

Г–5/103 МВт

ОПН-1 13,8 Г–5
К-1 13,8 Г–5

ТН–2 13,8 Г–5

ЗН–1 13,8 Г–5

ТН–3 13,8

Г–5

В 13,8 Г–5

Р–1 13,8 Г–5
ЗН–2 13,8 Г–5

ТН–4 13,8 Г–5ТН–5 13,8  Г–5

ОПН-2 13,8 Г–5
К-2 13,8 Г–5

ТТ-1 13,8 Г–5

ТТ-2 13,8 Г–5

ТТн 13,8 Г–6

ТНн–2 13,8  Г–6ТНн–1 13,8 Г–6

Г–6/103 МВт

ОПН-1 13,8 Г–6
К-1 13,8 Г-6

ТН–2 13,8 Г–6

ЗН–1 13,8 Г–6

ТН–3 13,8

Г–6

В 13,8 Г–6

Р–1 13,8 Г–6
ЗН–2 13,8 Г–6

ТН–4 13,8 Г–6ТН–5 13,8  Г-6

ОПН-2 13,8 Г–6
К-2 13,8 Г–6

ТТ-1 13,8 Г–6

ТТ-2 13,8 Г–6

ТСН–1/6 МВА

ТТ–1 13,8

ТСН–1

ТСН–2/6 МВА

ТТ–1 13,8 

ТСН–2

I
(3)

=47,92 кАI
(3)

=47,92 кАI
(3)

=47,92 кАI
(3)

=47,92 кАI
(3)

=47,92 кАI
(3)

=47,92 кА

ЗН–1 13,8 Г–4

В 13,8 Г–4

Р–1 13,8 Г–4
ЗН–2 13,8 Г–4

ЗН–1 13,8 Г–3

В 13,8 Г–3

Р–1 13,8 Г–3
ЗН–2 13,8 Г–3

ОПН 13,8 Т–4ОПН 13,8 Т–3ОПН 13,8 Т–2ОПН 13,8 Т–1 ОПН 13,8 Т–6ОПН 13,8 Т–5

ТТ-2 13,8 Т–1 ТТ-2 13,8 Т–2 ТТ-2 13,8 Т-3 ТТ-2 13,8 Т–4 ТТ-2 13,8 Т–5 ТТ-2 13,8 Т–6

Главная электрическая схема

ЗН КС 220 Соколовская №4

КС 220 Соколовская №4

ФП 220 Соколовская №4

В2 ТСН 5В1 ТСН 5 В2 ТСН 6В1 ТСН 6 В2 ТСН 6В1 ТСН 6

1СШ 6кВ 2с

2СШ 6кВ 4с

ТТ–2 РТСН

РТСН 6 МВА

В 35 РТСН

ЗН–4 35 РТСН

Р 35 РТСН

ЗН–3 35 РТСН

ТТ–1 РТСН

ТН РТСН 

СВ 2

СВ 1

В ТСН-2В ТСН-1

ТСН 1 ТСН 2

 АВ ТСН 1

 СА-АН1

Агрегатные СН Г1

В ТСН-4В ТСН-3

ТСН 3

 АВ ТСН 3

ТСН 4

 АВ ТСН 4

 СА-СН1

Ответственный
потребитель

В ТСН-6В ТСН-5

ТСН 5

 АВ ТСН 5

ТСН 6

 АВ ТСН 6

 СА-АН2

Агрегатные СН Г2

В ТСН-8В ТСН 7

ТСН 7

 АВ ТСН 7

ТСН 8

 АВ ТСН 8

 СА-АН3

Агрегатные СН Г3

АВ 1 ДГУ 1 АВ 2 ДГУ 1

ДГУ 1

В ТСН-9 В ТСН-10

ТСН 10

 АВ ТСН 10 АВ ТСН 9

 СА-СН2

Общестанционные
нужды

ПС Салтымаковская

В ТСН-17 В ТСН-18

ТСН 18

 АВ ТСН 18

ТСН 17

 АВ ТСН 17

 СА-СН4

Ответственный
потребитель

В ТСН-15 В ТСН-16

ТСН 16

 АВ ТСН 16 АВ ТСН 15

 СА-АН5

Агрегатные СН Г5

В ТСН-13 В ТСН-14

ТСН 14

 АВ ТСН 14 АВ ТСН 13

 СА-АН4

Агрегатные СН Г4

В ТСН-19 В ТСН-20

ТСН 20

 АВ ТСН 20

ТСН 19

 АВ ТСН 19

 СА-АН6

Агрегатные СН Г6

АВ 1 ДГУ 2 АВ 2 ДГУ 2

ДГУ 2

В ТСН-11 В ТСН-12

ТСН 12

 АВ ТСН 12

ТСН 11

 АВ ТСН 11

 СА-СН3

Общестанционные
нужды

ТСН 13ТСН 9 ТСН 15

ТТ2 ТСН 2
ТТ1 ТСН 1

1СШ 6кВ 1с

2СШ 6кВ 3с

ОПН 220 Соколовская №1 ОПН 220 Соколовская №3

ОПН 220 Соколовская №2

ОПН 220 Соколовская №4 ОПН 220 Соколовская №5 ЗНШ РТН ОСШ 220

Диспетчерское наименование ВЛ 220 кВ Кемеровская ГЭС Соколовская №1 ВЛ 220 кВ Кемеровская ГЭС Соколовская №2 ВЛ 220 кВ Кемеровская ГЭС Соколовская №3 ВЛ 220 кВ Кемеровская ГЭС Соколовская №4 ВЛ 220 кВ Кемеровская ГЭС Соколовская №5

Конструкция фаз линии АС 240/32 АС 240/32 АС 240/32 АС 240/32 АС 240/32

ТН ТСН1 6кВ
ТН ТСН2 6кВ

Пр ТСН2  6кВ

ТТ РТСН 

ЗН ТСН 1 ЗН ТСН 2

ЗН РТСН

Пр ТСН1  6кВ

ТН 2СШ 4с 6кВ

ОПН 2СШ 4с 6кВ

ТН 1СШ 2с 6кВ

ОПН 1СШ 2с 6кВ

ТН 2СШ 3с 6кВ

ОПН 2СШ 3с 6кВ

ТН 1СШ1с 6кВ

ОПН 1СШ 1с 6кВ

ЗН 2СШ 3с 6кВ
ЗН 1СШ 1с 6кВ ЗН 2СШ 4с 6кВ

ЗН 1СШ 2с 6кВ

Точка КЗ I(3), кА I(1), кА

Шина 220 кВ 5,46 8,2

Вывода генератора 13,8 кВ 47,92 -

Шинные аппараты Агрегатные собственные нужды Секционные автоматические выключатели Агрегатные собственные нужды Шинные аппараты Секционные автоматические выключатели Шинные аппараты Общестанционные собственные нужды
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IȽ

UȽ, Y

IɌȼ ȼɇ

IɇȽ

Uɝ, N

UȽ,Δ Кɂɇ, Un (U0 ) 

Iɪ>

Z1<, Z2<,  I1 , I2 , IΔG 

Un (U0 ) 

IΔG

Z1<, Z2<,  U1<, U2<, Кɂɇ 

Un (U0 ) , Кɂɇ

Iɪ>

Z1<, Z2<,  I1 , I2 , IΔG 

Un (U0 ) 
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UȽ, Y
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Uɝ, N

UȽ,Δ 
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ɤT1

Uɝ, N

Uɝ, N
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TT 2

Tɇ 2
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ɍɫɬɪɨɣɫɬɜɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ

ɇɚɢɦɟɧɨɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ
Ɉɬɧɨɫɢ-
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ɟɞɢɧɢɰɵ
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Ⱦɢɮ. ɡɚɳɢɬɚ
ɩɪɨɞɨɥɶɧɚɹ

Ɂɚɳɢɬɚ ɨɬ
ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɡɟɦɥɸ ɨɛɦɨɬɤɢ
ɫɬɚɬɨɪɚ

Ɂɚɳɢɬɚ ɨɬ 
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ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ
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ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ

 ɤ.ɡ.ɢ ɩɟɪɟɝɪɭɡɨɤ

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ
ɡɚɳɢɬɚ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ
ɨɬ ɩɟɪɟɝɪɭɡɤɢ

I G

U0G 

U03 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ, Iɫɪ .0  

U> 

I2 

I1 

Z< 

Iɪ 

t1 

t2 

t3

t 
1  

ɫɬɭɩ ɟɧ ɶ  

2  
ɫɬɭɩ ɟɧ ɶ  

1  
ɫɬɭɩ ɟɧ ɶ  

2  
ɫɬɭɩ ɟɧ ɶ  

 ɋɈ

 ɉɈ

 ɈɌɋ
 ɋɈ
 ɉɈ

 ɈɌɋ

 ɋɈ

 ɉɈ

 ɈɌɋ

Ɉɛɨɡɧɚɱɟɧɢɟ

Кɨɷɮɮɢɰɢɟɧɬ
ɬɨɪɦɨɠɟɧɢɹ, Кɬ 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ
ɬɨɪɦɨɠɟɧɢɹ, Iɧɬ 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ 

U0 1 G  

К ɨ ɷɮ ɮ ɢ ɰ ɢ ɟɧ ɬ  ɬɨ ɪ ɦ ɨ ɠ ɟɧ ɢ ɹ , К ɬ  

ɍ ɫɬɚɜ ɤ ɚ  ɫɪɚɛ ɚɬɵ ɜ ɚɧ ɢ ɹ  

U0 2 G  

U0 3 G  

Uɋ Ɋ 1  

Uɋ Ɋ 2  

I2 ɋ ɂ Ƚ ɇ  

I2 ɉ ɍ ɋ К  

I2 ɋ .Ɂ . 

I1 Ɉ Ɍ ɋ  

I1 ɋ ɂ Ƚ ɇ  

I1 ɉ ɍ ɋ К  

Uɋ Ɋ  

Z1  

Z2  

IɊ  ɋ ɂ Ƚ ɇ  

IɊ  ɉ ɍ ɋ К  

IɊ  ɉ ɍ ɋ К  

0,15ꞏ Iɧ

0,2

0,5ꞏ Iɧ

1,5ꞏ Iɧ

-
-
-

-

-

-

1,3

1,2ꞏ Uɧ

1,4ꞏ Uɧ

0,07ꞏ Iɧ

0,15ꞏ Iɧ

1,09ꞏ Iɧ

1,07ꞏ Iɧ

1,1ꞏ Iɧ

1,22ꞏ Iɧ

0,078

3,13

1,07ꞏ Iɧ ɨ ɦ ,ɪ

1,12ꞏ Iɧ ɨ ɦ ,ɪ

1,19ꞏ Iɧ ɨ ɦ ,ɪ

0,67 Ⱥ

2,24 Ⱥ

6,73 Ⱥ

-

5 ȼ

10 ȼ

15 ȼ

15 ȼ

120 ȼ

140 ȼ

0,31 Ⱥ

0,67 Ⱥ

4,89 Ⱥ

4,8 Ⱥ
4,94 Ⱥ
5,47 Ⱥ
66 ȼ

0,12 Ɉɦ

4,7 Ɉɦ

4,34 Ⱥ

4,55 Ⱥ

8,89 Ⱥ

Ɂɚɳɢɬɵ

Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ

Ɍȼ
ɌɋɁ 1000/13,8

1000 ɤȼȺ, Uɜɧ=13,8
Uɧɧ=0,4ɤȼ

50/5

TT 5

TT 6

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ ȼ

/Ƚ

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬɭ
ɪɛ

ɢɧ
ɵ

ɢ 
ɫɛ

ɪɨ
ɫ Ⱥ

ɊɁ

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ ȼ

-2
20

ɢ 
Ɍɋ

ɇ
Ɋɚ

ɡɝ
ɪɭ

ɡɤ
ɚ ɩ

ɨ
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
ɫɢ

ɝɧ
ɚɥ

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ

Ⱦɢɮ. ɡɚɳɢɬɚ ɩɪɨɞɨɥɶɧɚɹ IΔ G + + + +

ɁɁȽ
U 0

t 1 +

t 2 +

t 3 + + +

U 0 t + + +

Ɂɉɇ U>
1 ɫɬɭɩɟɧɶ t 1 + +

2 ɫɬɭɩɟɧɶ t 2 + +

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ

ɩɟɪɟɝɪɭɡɨɤ
I2

ɋɈ +

ɂɈ + +

ɈɌɋ
t1 +

t2 + +

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ
 ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ I 1

ɋɈ +

ɂɈ + +

ɈɌɋ
t1 +

t2 + +

ȾɁ Z<

1 ɫɬɭɩɟɧɶ
t1 +

t2 + + +

2 ɫɬɭɩɟɧɶ
t1 +

t2 + +

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ
 ɨɬ ɩɟɪɟɝɪɭɡɤɢ Iɪ

ɋɈ +

ɂɈ + +

ɈɌɋ + +
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ

Ⱦɢɮ. ɡɚɳɢɬɚ ɩɪɨɞɨɥɶɧɚɹ IΔ G + + + +

ɁɁȽ
U 0

t 1 +

t 2 +

t 3 + + +

U 0 t + + +

Ɂɉɇ U>
1 ɫɬɭɩɟɧɶ t 1 + +

2 ɫɬɭɩɟɧɶ t 2 + +

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ

ɩɟɪɟɝɪɭɡɨɤ
I2

ɋɈ +

ɂɈ + +

ɈɌɋ
t1 +

t2 + +

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ
 ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ I 1

ɋɈ +

ɂɈ + +

ɈɌɋ
t1 +

t2 + +

ȾɁ Z<

1 ɫɬɭɩɟɧɶ
t1 +

t2 + + +

2 ɫɬɭɩɟɧɶ
t1 +

t2 + +

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ
 ɨɬ ɩɟɪɟɝɪɭɡɤɢ Iɪ

ɋɈ +

ɂɈ + +

ɈɌɋ + +
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