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ɭɫɬɚɧɨɜɥɟɧɧɚɹ………………………………………………………………..27 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ…………………………….........107,9 ɦɥɧ∙ɤȼɬ∙ɱ; 
8.     Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɜɵɫɨɬɚ/ɞɥɢɧɚ): 
ɚ) ɩɪɚɜɵɣ ɛɟɪɟɝ (ɝɥɭɯɚɹ)…………………………………………….23,60 ɦ/56,50 ɦ; 
ɛ) ɥɟɜɵɣ ɛɟɪɟɝ (ɝɥɭɯɚɹ)……………………………………………...23,60 ɦ/44,60 ɦ; 
ɜ) ɜɨɞɨɫɥɢɜɧɚɹ…………………………………………………………..17,20 ɦ/40 ɦ; 
ɝ) ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ…………………………………………………….23,60 ɦ/30 ɦ; 
ɞ) ɡɞɚɧɢɟ Ƚɗɋ…………………………………………………………...23,60 ɦ/21 ɦ; 
9.      ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ……………………………………………………...ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɪɚɡɦɟɪ ɢ ɱɢɫɥɨ ɩɪɨɥёɬɨɜ……………………………………….4ɯ10/4 ɨɬɜɟɪɫɬɢɹ; 
ɜ) ɞɥɢɧɧɚ (ɨɛɳɚɹ)………………………………………………………………..40 ɦ; 
ɝ) ɜɵɫɨɬɚ (ɦɚɤɫɢɦɚɥɶɧɚɹ)……………………………………………………23,60 ɦ; 
10.      Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ………………………………………………………………………...ɪɭɫɥɨɜɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ…………………………………………………………………...3; 
ɜ) ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ…………………………………...ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ; 
ɝ) ɨɬɫɚɫɵɜɚɸɳɚɹ ɬɪɭɛɚ………………………………………………........ɢɡɨɝɧɭɬɚɹ; 
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ɞ) ɝɪɭɧɬ………………………………………………………………………...ɝɪɚɧɢɬ; 
11.      Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ…………………………………………………………..ɉɅ20-ȼ-315; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ……………………………………………...ɋȼ-514/100-30ɍɏɅ5; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ……………………………………………………...11 Ɇȼɬ; 
ɝ) ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ………………………………………200 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ……………………………………………...ɌȾɐ-15000/220; 
12.      Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ……………………………………….........74851 ɪɭɛ/ɤȼɬ∙ɱ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ…………………………….........0,029 ɪɭɛ/ɤȼɬ∙ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ Ƚɗɋ……………………………………………………11,5 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 

ȼ Ɋɨɫɫɢɢ ɧɚɯɨɞɢɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɤ ɷɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, 
ɱɬɨ ɨɧɚ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɢɡ ɤɪɭɩɧɵɯ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɜ ɜ ɦɢɪɟ. ɗɧɟɪɝɢɸ ɪɟɤ 
ɢɫɩɨɥɶɡɭɸɬ ɛɨɥɶɲɢɧɫɬɜɨ ɫɬɪɚɧ, ɨɞɧɢɦɢ ɢɡ ɤɪɭɩɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɹɜɥɹɸɬɫɹ 
Ʉɢɬɚɣ, Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɋɒȺ ɢ ɬ.ɞ. Ƚɢɞɪɨɪɟɫɭɪɫɵ ɊɎ ɨɰɟɧɢɜɚɸɬɫɹ ɜ 852 
ɦɥɪɞ. ɤȼɬ∙ɱ ɧɨ, ɨɛɥɚɞɚɹ ɬɚɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɟɬ ɧɟɤɨɬɨɪɵɦ 
ɪɚɡɜɢɬɵɦ ɫɬɪɚɧɚɦ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɧɚ Ƚɗɋ, ɩɪɢɦɟɪɧɨ ɜ 7-9 ɪɚɡ.  

ɇɚ Ƚɗɋ ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɜɨɞɚ, ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɢɫɬɨɱɧɢɤ 
ɷɧɟɪɝɢɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɦ ɜ ɭɫɥɨɜɢɹɯ ɫɨɡɞɚɧɢɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɨɥɶɤɨ ɭɜɟɥɢɱɢɬɶ ɞɨɥɸ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ 
ɛɚɥɚɧɫɟ ɊɎ. ɗɬɢɦ ɦɵ ɭɜɟɥɢɱɢɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ. ȼ 
ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɞɨɥɠɧɚ ɫɬɚɬɶ ɫɬɪɭɤɬɭɪɧɵɦ ɥɢɞɟɪɨɦ ɜ 
ɪɚɡɜɢɬɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɫɬɪɚɧɵ, ɬɚɤ ɤɚɤ ɨɧɚ ɛɨɥɟɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ 
ɢ ɫ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦɢ ɪɟɫɭɪɫɚɦɢ ɨɬɪɚɫɥɶ ɪɚɡɜɢɬɢɹ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɫɜɨɟɧɢɟ ɢ ɩɪɨɪɚɛɨɬɤɚ 
ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ 
ɡɚɤɪɟɩɥɟɧɢɟɦ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɷɬɚɩɨɜ, ɚ ɬɚɤɠɟ ɫ ɩɨɦɨɳɶɸ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɧɢɣ ɢ 
ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɨɟ ɢ ɬɜɨɪɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ.  
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1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

1.1      Ɍɨɩɨɝɪɚɮɢɹ  
 

Ƚɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ, ɜɯɨɞɹɳɟɣ ɜ 
Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɵɣ Ɏɟɞɟɪɚɥɶɧɵɣ ɨɤɪɭɝ, ɧɚ ɪɟɤɟ Ʌɚɧɤɨɜɚɹ, ɩɪɢɬɨɤ ɪɟɤɢ Ɉɥɚ. 
Ɋɹɞɨɦ ɫ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 40 ɤɢɥɨɦɟɬɪɚɯ ɪɚɫɩɨɥɨɠɟɧ ɝɨɪɨɞ Ɇɚɝɚɞɚɧ, ɬɚɤ ɠɟ 
ɜ 20 ɤɢɥɨɦɟɬɪɚɯ ɩɨɫёɥɨɤ ɜɛɥɢɡɢ ɪɟɤɢ Ɉɥɚ. ɂɡɨɛɪɚɡɢɦ ɜɵɛɪɚɧɧɵɣ ɫɬɜɨɪ ɧɚ 
ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 

 

 
Ɋɢɫɭɧɨɤ 1.1 – ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
1.2      Ʉɥɢɦɚɬ 
 
Ʉɥɢɦɚɬ ɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɜ ɰɟɥɨɦ ɦɨɠɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɚɤ 

ɫɭɛɚɪɤɬɢɱɟɫɤɢɣ, ɫ ɧɟɤɨɬɨɪɵɦɢ ɱɟɪɬɚɦɢ ɦɭɫɫɨɧɧɨɝɨ. Ɂɢɦɚ ɞɥɢɬɟɥɶɧɚɹ ɢ 
ɯɨɥɨɞɧɚɹ, ɚ ɥɟɬɨ ɤɨɪɨɬɤɨɟ, ɩɪɨɯɥɚɞɧɨɟ, ɬɭɦɚɧɧɨɟ ɢ ɫɵɪɨɟ. 

ɋɪɟɞɧɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɨɞɨɥɟɜɚɸɬ ɨɬɦɟɬɤɭ ɜɵɲɟ 0 °C ɬɨɥɶɤɨ 
ɜ ɦɚɟ, ɚ ɧɢɠɟ 0 °C ɜ ɧɚɱɚɥɟ ɨɤɬɹɛɪɹ. ɋɚɦɵɦ ɬёɩɥɵɦ ɦɟɫɹɰɟɦ ɜ ɝɨɞɭ ɹɜɥɹɟɬɫɹ 
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ɚɜɝɭɫɬ, ɫɨ ɫɪɟɞɧɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɬɟɦɩɟɪɚɬɭɪɵ +15 °C, ɫɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ – 
ɹɧɜɚɪɶ ɫ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -16,4 °C. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ – 72 
%. 

  
1.3     Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɨɜ 

 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɡɚɩɢɫɚɧɵ ɜ ɬɚɛɥɢɰɟ 1.1: 
 

Ɍɚɛɥɢɰɚ 1.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɍɫɬɶ-ɋɪɟɞɧɟɤɚɧɫɤɚɹ Ƚɗɋ (ɩɪɢɧɢɦɚɟɬɫɹ 

ɩɟɪɟɞɚɱɚ ɫɟɞɶɦɚɹ ɱɚɫɬɶ ɜɵɪɚɛɨɬɤɢ) 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇ே=8,8 

Ɋɟɡɟɪɜɵ ɇɚɝɪɭɡɨɱɧɵɣ 3%, ɚɜɚɪɢɣɧɵɣ 7% 

 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɢɡɨɥɢɪɨɜɚɧɧɚɹ: Ɇɚɝɚɞɚɧɫɤɨɟ ɊȾɍ. Ɍɚɤ ɤɚɤ ɨɧɚ ɨɬɧɨɫɢɬɫɹ ɤ 

ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɫɢɫɬɟɦɚɦ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɡɢɦɵ ɢ 
ɥɟɬɚ. Ⱦɥɹ ɷɬɨ ɜɵɛɢɪɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ȕ ɞɥɹ ɡɢɦɵ (0,83) ɢ ɥɟɬɚ (0,85) (ɬɚɛɥ.1.2). 

 
Ɍɚɛɥɢɰɚ 1.2 – Ⱦɚɧɧɵɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤ ɩɨɬɪɟɛɥɟɧɢɹ  

ɑɚɫɵ 
ɋɟɜɟɪ (66-58 – ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ) 

Ɇɨɳɧɨɫɬɶ, Ɇȼɬ 
Ɂɢɦɚ Ʌɟɬɨ 

0 166 107 
1 156 103 
2 152 100 
3 145 96 
4 152 96 
5 156 96 
6 165 99 
7 184 112 
8 214 127 
9 242 142 
10 238 140 
11 231 140 
12 219 134 
13 225 137 
14 234 140 
15 229 145 
16 227 132 
17 245 136 
18 250 134 
19 244 132 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2  

ɑɚɫɵ 
ɋɟɜɟɪ (66-58 – ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ) 

Ɇɨɳɧɨɫɬɶ, Ɇȼɬ 
Ɂɢɦɚ Ʌɟɬɨ 

20 235 127 
21 237 133 
22 217 130 
23 200 120 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 
 

Ɍɚɛɥɢɰɚ 1.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɉɬɦɟɬɤɚ 
ɇɉɍ, ɦ 88,50 

ɋɭɯɨɝɨ ɞɧɚ, ɦ 69,30 
Vɜɞɯɪ ɩɪɢ ɇɉɍ, ɤɦ3 2,30 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ, ɦ 0 
 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ Zɜɛ=f(Vɜɞɯɪ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.4. Ʉɪɢɜɚɹ ɫɜɹɡɢ Zɜɛ=f(Vɜɞɯɪ) ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.3. 
 

Ɍɚɛɥɢɰɚ 1.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ Zɜɛ=f(Vɜɞɯɪ) 
Vɜɞɯɪ, ɤɦ3 Zɜɛ, ɦ Zɜɛ.ɪɚɫɱ., ɦ ɉɨɝɪɟɲɧɨɫɬɶ, ɦ 

0,000 75,05 75,05 0 
0,052 75,74 75,74 0 
0,130 76,72 76,72 0 
0,232 77,93 77,93 0 
0,345 79,18 79,18 0 
0,453 80,28 80,28 0 
0,586 81,53 81,53 0 
0,810 83,39 83,39 0 
0,980 84,61 84,61 0 
1,120 85,51 85,51 0 
1,350 86,80 86,80 0 
1,520 87,62 87,62 0 
1,765 88,65 88,65 0 
2,300 90,34 90,34 0 
2,687 91,23 91,23 0 
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Ɋɢɫɭɧɨɤ 1.3 – Ʉɪɢɜɚɹ ɫɜɹɡɢ Zɜɛ=f(Vɜɞɯɪ) 

 
ɍɪɚɜɧɟɧɢɟ ɩɨɥɢɧɨɦɚ ɤɪɢɜɨɣ Zɜɛ=f(Vɜɞɯɪ): 
 
y = -0,0000758826x6 + 0,0045672000x5 - 0,0907375026x4 + 0,8653574549x3 - 

4,5093868179x2 + 13,4203077973x + 75,0531427390 
 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ZɇȻ=f(Q) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.5 

ɢ ɤɪɢɜɚɹ ɫɜɹɡɢ, ɩɨɫɬɪɨɟɧɧɚɹ ɩɨ ɷɬɢɦ ɞɚɧɧɵɦ, ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.4. 
 

Ɍɚɛɥɢɰɚ 1.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ZɇȻ=f(Q) 
Ɉɬɦɟɬɤɚ 

ɇȻ 
ʋɪɟɤɢ, ɦ/ɫ ω, ɦ2 Q, ɦ3/ɫ Ʉɨɷɮ. ɡɢɦɵ 

Qɡɢɦɧɢɣ, 
ɦ3/ɫ 

73,0 

1,2 

981,2 1178 

0,83 

978 
72,0 639,1 754 626 
71,0 380,3 437 363 
70,0 177,5 165 137 
69,3 0 0 0 

 
 

75,00

80,00

85,00

90,00

95,00

100,00

0,00 0,50 1,00 1,50 2,00 2,50 3,00 3,50

Zɜɛ, ɦ

V,ɤɦ3



 

14 
 

 
Ɋɢɫɭɧɨɤ 1.4 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ZɇȻ=f(Q) 

 
ɍɪɚɜɧɟɧɢɟ ɩɨɥɢɧɨɦɚ ɤɪɢɜɨɣ ZɇȻ=f(Q): 
Ⱦɥɹ ɡɢɦɵ: 
 
y = -0,000000000001303x4 + 0,000000002414926x3 - 0,000002826046726x2 + 

0,005456435093777x + 69,300000000355300 
 
Ⱦɥɹ ɥɟɬɚ: 
 
y = -0,000000000000618x4 + 0,000000001380823x3 - 0,000001946863589x2 + 

0,004528841128433x + 69,300000000104800 
 
ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ʌɚɧɤɨɜɚɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.6: 
 

Ɍɚɛɥɢɰɚ 1.6 – ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ʌɚɧɤɨɜɚɹ 

m Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Qɫɪ. 

ɝɨɞ 
1 1940 3 2 2 2 94 222 125 93 88 42 24 9 59 
2 1941 8 6 4 4 84 627 352 114 86 49 24 4 113 
3 1942 4 3 2 2 85 268 225 103 86 48 26 11 72 
4 1943 6 4 3 3 88 543 273 93 87 58 34 9 100 
5 1944 5 3 3 2 71 221 147 132 103 66 29 6 66 
6 1945 4 3 2 2 156 245 237 211 172 68 35 9 95 
7 1946 6 4 3 3 104 188 159 133 67 70 26 15 65 
8 1947 6 4 3 3 141 164 270 346 111 56 27 15 96 
9 1948 8 5 4 4 119 624 241 148 110 54 29 17 114 
10 1949 10 5 4 5 99 416 295 203 120 100 47 15 110 
11 1950 10 8 4 3 84 341 240 184 111 72 32 15 92 
12 1951 7 4 3 3 109 368 231 220 209 109 39 18 110 
13 1952 14 6 4 3 87 306 196 147 134 70 42 22 86 
14 1953 3 2 1 1 85 366 300 176 149 51 14 6 96 

69,3
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.6 

m Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Qɫɪ. 

ɝɨɞ 
15 1954 5 3 2 1 89 321 202 87 83 51 26 12 74 
16 1955 8 3 1 1 90 275 248 225 89 68 26 7 87 
17 1956 4 2 1 1 98 163 122 86 83 34 16 5 51 
18 1957 4 2 1 1 89 245 182 161 76 48 19 10 70 
19 1958 4 3 2 1 84 290 208 139 85 60 24 9 76 
20 1959 3 1 1 1 115 219 193 161 130 60 23 12 77 
21 1960 3 2 1 1 83 251 150 135 75 38 16 8 64 
22 1961 4 2 1 1 84 250 211 138 102 69 31 8 76 
23 1962 5 3 2 2 97 310 198 166 86 53 24 12 80 
24 1963 7 5 3 2 88 382 217 91 87 95 31 16 85 
25 1964 7 3 2 1 84 166 113 100 84 27 13 7 51 
26 1965 6 5 3 3 109 260 181 177 112 60 32 20 81 
27 1966 6 2 1 1 87 250 157 132 111 63 24 13 71 
28 1967 6 2 1 2 158 321 238 209 169 80 37 9 103 
29 1968 4 2 2 1 84 366 301 176 150 52 16 9 97 
30 1969 6 4 3 2 85 311 220 88 81 52 24 12 74 
31 1970 9 4 2 2 100 275 248 215 89 69 27 8 87 
32 1971 5 3 1 2 83 143 128 112 86 38 23 6 53 
33 1972 8 2 2 2 98 259 115 243 137 47 23 12 79 
34 1973 6 2 1 1 89 153 73 69 62 45 34 18 46 
35 1974 15 8 5 6 132 265 236 160 130 60 32 10 88 
36 1975 4 2 1 1 139 286 262 187 174 57 31 11 96 
37 1976 5 4 2 2 47 134 90 45 43 23 11 5 43 
38 1977 2 1 1 1 94 242 125 93 62 47 19 8 58 
39 1978 7 5 3 3 83 608 371 114 86 48 23 3 113 
40 1979 3 2 1 1 85 278 215 103 89 47 24 10 71 
41 1980 5 3 2 2 87 533 283 94 87 57 32 8 99 
42 1981 4 3 2 1 71 216 136 131 102 81 26 8 65 
43 1982 3 2 1 2 155 244 237 211 169 67 34 8 94 
44 1983 5 3 2 2 133 188 159 103 67 69 40 14 65 
45 1984 5 3 2 2 141 164 270 345 111 55 27 14 95 
46 1985 7 4 3 3 122 623 241 148 110 53 27 16 113 
47 1986 9 5 3 4 88 411 304 183 150 99 45 14 110 
48 1987 9 7 3 2 84 321 219 193 140 72 35 14 92 
49 1988 6 4 2 2 230 348 229 220 109 108 53 27 112 
50 1989 12 5 2 2 157 288 171 153 86 82 42 25 85 

ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ 6 4 2 2 103 305 211 154 107 61 28 12 83 
 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɟɪɹɦ ɪɚɫɯɨɞɚ, ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɨɩɭɫɤɭ ɢ ȼɏɄ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.7 ɢ 1.8:  
 
Ɍɚɛɥɢɰɚ 1.7 – Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɟɪɹɦ ɪɚɫɯɨɞɚ 

Ɇɟɫɹɰ IV  V VI  VII VIII IX  X XI  XII I II  III  
Qɢɫɩ. 0 1 1 1 1 1 0 0 0 0 0 0 
Qɥёɞ 0 0 0 0 0 0 1 1 1 1 1 0 
Qɮɢɥ. 1 1 1 1 1 1 1 1 1 1 1 1 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.7 
Ɇɟɫɹɰ IV  V VI  VII VIII IX  X XI  XII I II  III  

Qɲɥɸɡ. 0 0 0 0 0 0 0 0 0 0 0 0 
 
Ɍɚɛɥɢɰɚ 1.8 – Ⱦɚɧɧɵɟ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ ɢ ȼɏɄ 

Ɇɟɫɹɰ IV  V VI  VII VIII IX  X XI  XII I II  III  
QȼɏɄ 35 35 35 35 35 35 35 35 35 35 35 35 

ɋɚɧ.ɩɨɩɭɫɤ 24 24 24 24 24 24 24 24 24 24 24 24 
 

ȼ ɬɚɛɥɢɰɟ 1.9 ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɚ 
ɞɥɹ ɨɩɪɟɞɟɥёɧɧɵɯ ɡɧɚɱɟɧɢɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɧɚ ɪɢɫɭɧɤɟ 1.5 ɢɡɨɛɪɚɠёɧ ɝɪɚɮɢɤ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɪɚɫɯɨɞɨɜ ɞɥɹ P (0,01%): 
 
Ɍɚɛɥɢɰɚ 1.9 - Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱёɬɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɪɚɡɥɢɱɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
P, % 0,01 0,1 0,5 1 3 5 10 50 90 95 97 99 99,9 
Q, 

ɦ3/ɫ 
1178 973 860 754 641 587 507 276 130 104 88 70 47 

 

 
Ɋɢɫɭɧɨɤ 1.5 – Ƚɪɚɮɢɤ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɪɚɫɯɨɞɨɜ ɞɥɹ 

P (0,01%) 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

 
2.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 
2.1.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ  
 
ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɨɫɬɪɨɟɧ ɝɢɞɪɨɝɪɚɮ ɩɨ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɪɚɫɯɨɞɚɦ ɢɡ 

ɬɚɛɥɢɰɵ 1.6: 

 
Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ ɪɟɤɢ Ʌɚɧɤɨɜɚɹ 

 
ȼɵɱɢɫɥɹɸɬɫɹ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. 

Ɋɚɧɠɢɪɭɟɬɫɹ ɤɚɠɞɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲ = ௠௡+ଵ ∙ ͳͲͲ%, (2.1) 

 
ɝɞɟ    m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɝɨɞɚ; 
          n – ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ; 

ȼɵɞɟɥɹɸɬɫɹ ɰɜɟɬɨɦ ɝɨɞɚ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɦ. Ɂɚɬɟɦ 
ɡɚɧɨɫɹɬɫɹ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 2.1: 

 
P = 90% - ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (ɡɟɥёɧɵɣ) – 19; 
P = 50% - ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (ɝɨɥɭɛɨɣ) – 19; 
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Ɍɚɛɥɢɰɚ 2.1 – Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɫɪɟɞɧɟɝɨɞɨɜɵɦ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɦ ɢ 
ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɚɦ 

n Ƚɨɞɵ 
Qɫɪ.ɝɨɞ., 

ɦ3/ɫ 
Ƚɨɞɵ 

Qɫɪ.ɩɨɥ., 
ɦ3/ɫ 

Ƚɨɞɵ 
Qɫɪ.ɦɟɠ., 

ɦ3/ɫ 
P, % 

1 1948 114 1941 253 1988 29 2 
2 1941 113 1978 252 1949 27 4 
3 1978 113 1985 249 1951 26 6 
4 1985 113 1948 248 1986 26 8 
5 1988 112 1949 227 1989 24 10 
6 1949 110 1951 227 1952 23 12 
7 1951 110 1986 227 1963 23 14 
8 1986 110 1988 227 1950 21 16 
9 1967 103 1967 219 1967 20 18 
10 1943 100 1943 217 1987 20 20 
11 1980 99 1980 217 1974 19 22 
12 1968 97 1953 215 1983 19 24 
13 1947 96 1968 215 1945 18 25 
14 1953 96 1975 210 1946 18 27 
15 1975 96 1947 206 1965 18 29 
16 1945 95 1984 206 1981 18 31 
17 1984 95 1945 204 1943 17 33 
18 1982 94 1982 203 1948 17 35 
19 1950 92 1950 192 1961 17 37 
20 1987 92 1987 191 1970 17 39 
21 1974 88 1955 185 1982 17 41 
22 1955 87 1970 185 1944 16 43 
23 1970 87 1974 185 1947 16 45 
24 1952 86 1952 174 1955 16 47 
25 1963 85 1963 173 1966 16 49 
26 1989 85 1962 171 1980 16 51 
27 1965 81 1989 171 1985 16 53 
28 1962 80 1972 170 1958 15 55 
29 1972 79 1965 168 1969 15 57 
30 1959 77 1959 164 1973 15 59 
31 1958 76 1958 161 1975 15 61 
32 1961 76 1961 157 1984 15 63 
33 1954 74 1969 157 1941 14 65 
34 1969 74 1954 156 1942 14 67 
35 1942 72 1979 154 1954 14 69 
36 1966 71 1942 153 1959 14 71 
37 1979 71 1957 151 1962 14 73 
38 1957 70 1966 147 1972 14 75 
39 1944 66 1960 139 1978 13 76 
40 1946 65 1944 135 1979 13 78 
41 1981 65 1981 131 1940 12 80 
42 1983 65 1946 130 1957 12 82 
43 1960 64 1983 130 1968 12 84 
44 1940 59 1940 124 1953 11 86 
45 1977 58 1977 123 1971 11 88 
46 1971 53 1956 110 1977 11 90 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 

n Ƚɨɞɵ 
Qɫɪ.ɝɨɞ., 

ɦ3/ɫ 
Ƚɨɞɵ 

Qɫɪ.ɩɨɥ., 
ɦ3/ɫ 

Ƚɨɞɵ 
Qɫɪ.ɦɟɠ., 

ɦ3/ɫ 
P, % 

47 1956 51 1971 110 1960 10 92 
48 1964 51 1964 109 1956 9 94 
49 1973 46 1973 89 1964 9 96 
50 1976 43 1976 72 1976 7 98 

 
ɂɡ ɞɚɧɧɵɯ ɩɪɢɜɟɞёɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 2.1 ɜɵɛɢɪɚɟɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɫ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ P = 90%, ɜ ɬɚɛɥɢɰɟ ɨɧ ɜɵɞɟɥɟɧ ɡɟɥёɧɵɦ ɰɜɟɬɨɦ. ɇɚɯɨɞɢɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (ɞɚɧɧɵɟ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ ɜ ɬɚɛɥɢɰɟ 2.2): 

             ʙ˒ = ܳ˒9଴%˕ˈˍ˖˜ˋˌ ሺଵ9ହ଺ሻܳ˒9଴%,˄˃ˊˑ˅˞ˌ ሺଵ9଻ଵሻ = ͳͳͲͳͳͲ = ͳ,ͲͲ,                                                          ሺʹ.ʹሻ 

 
ɝɞɟ     ܳ˒9଴%˕ˈˍ˖˜ˋˌሺଵ9ହ଺ሻ – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɬɟɤɭɳɟɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ; 
          ܳ˒9଴%,˄˃ˊˑ˅˞ˌ ሺଵ9଻ଵሻ – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɛɚɡɨɜɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
 
Ɍɚɛɥɢɰɚ 2.2 – Ⱦɚɧɧɵɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ P = 90% 

Ɇɟɫɹɰ IV  V VI  VII VIII IX  X XI  XII I II  III  Qɫɪ.ɝɨɞ 
ɂɫɯɨɞɧɵɟ 2 83 143 128 112 86 38 23 6 5 3 1 53 

 
ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɜ ɬɚɛɥɢɰɟ 2.1 ɜɵɞɟɥɟɧ ɝɨɥɭɛɵɦ ɰɜɟɬɨɦ, ɬɚɤ ɤɚɤ ɭ ɧɚɫ ɧɟ 

ɜɵɩɚɞɚɟɬ ɝɨɞ ɧɚ P = 50%, ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɪɢɜɢɞɟɧɢɹ ɜɵɛɢɪɚɟɦ ɝɨɞ ɜ ɤɚɱɟɫɬɜɟ 
ɪɚɫɱёɬɧɨɝɨ: 

Ⱦɥɹ 1963 ɝɨɞɚ: 
             ʙ˒ͷͲ% = ܳ˒ହ଴%˕ˈˍ˖˜ˋˌܳ˒ହ଴%˄˃ˊˑ˅˞ˌ ሺଵ9଺ଷሻ = ͳ͹ʹͳ͹͵ = Ͳ,ͻͻ,                                                  ሺʹ.͵ሻ 
             ʙˏͷͲ% = ܳˏହ଴%˕ˈˍ˖˜ˋˌܳˏ ଵ9଺ଷ = ͳ͸ʹ͵ = Ͳ,͹,                                                                ሺʹ.Ͷሻ 
 
 
Ⱦɥɹ 1962 ɝɨɞɚ:  
             ʙ˒ͷͲ% = ܳ˒ହ଴%˕ˈˍ˖˜ˋˌܳ˒ହ଴%˄˃ˊˑ˅˞ˌ ሺଵ9଺ଶሻ = ͳ͹ʹͳ͹ͳ = ͳ,ͲͲ,                                                  ሺʹ.ͷሻ 

             ʙˏͷͲ% = ܳˏହ଴%˕ˈˍ˖˜ˋˌܳˏ ଵ9଺ଶ = ͳ͸ʹͶ = Ͳ,͸͹,                                                              ሺʹ.͸ሻ 

 
ɝɞɟ     ܳ˒ହ଴%˕ˈˍ˖˜ˋˌ – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɬɟɤɭɳɟɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ; 
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           ܳ˒ହ଴%,˄˃ˊˑ˅˞ˌ  – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɛɚɡɨɜɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ;             ܳˏହ଴%˕ˈˍ˖˜ˋˌ – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɬɟɤɭɳɟɦ ɫɪɟɞɧɟɦɟɠɟɧɧɨɦ ɝɨɞɭ;             ܳˏ  – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɛɚɡɨɜɨɦ ɫɪɟɞɧɟɦɟɠɟɧɧɨɦ ɝɨɞɭ.  
ɉɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɪɢɜɢɞɟɧɢɹ ɜɵɛɢɪɚɟɦ ɝɨɞ 1963 ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ, 

ɬɚɤ ɤɚɤ ɨɧ ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬ ɛɥɢɠɟ ɤ 1 (ɞɚɧɧɵɟ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ ɜ ɬɚɛɥɢɰɟ 2.3). 
 
Ɍɚɛɥɢɰɚ 2.3 – Ⱦɚɧɧɵɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ P = 50% 

Ɇɟɫɹɰ IV  V VI  VII VIII IX  X XI  XII I II  III  Qɫɪ.ɝɨɞ 
ɂɫɯɨɞɧɵɟ 2 88 382 217 91 87 95 31 16 7 5 3 85 

ɉɪɢɜɟɞёɧɧɵɟ 1 87 378 215 90 86 67 22 11 5 4 2 81 
ɋ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
1 92 401 228 96 91 67 22 11 5 4 2 85 

 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɫɬɪɨɹɬɫɹ ɪɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ P= 

= 50% ɢ ɦɚɥɨɜɨɞɧɨɝɨ P = 90% ɝɨɞɚ. Ƚɢɞɪɨɝɪɚɮɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 

 
2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɢɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɨɩɪɟɞɟɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ 

ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ߚ  = ܸ˒ ˑˎܹ̝ ˓.ˏː ,                                                                                                                 ሺʹ.͹ሻ 
 

ɝɞɟ ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ܹ̝ ˓.  ˏː. – ɨɛɴɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɫɬɨɤɚ ɪɟɤɢ. 
ȿɫɥɢ 0,1 < ߚ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɱɢɬɚɟɬɫɹ ɝɨɞɢɱɧɵɦ , ɟɫɥɢ 0,1 > ߚ – ɫɭɬɨɱɧɵɦ. 
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           ܹ = Σܳˆˑˇ˔˓ · ͳͲ−9ݐ = ͺ͵ · ͵͸ͷ · ʹͶ · ͵͸ͲͲͳͲ−9 = ʹ,͸ͳ͹ ˍˏଷ,                                       ሺʹ.ͺሻ 

ߚ             = Ͳ,ͻʹ,͸ͳ͹ = Ͳ,͵Ͷ,                                                                                                     
 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɩɨɥɭɱɢɥɨɫɶ 
ɝɨɞɢɱɧɵɦ, ɬɚɤ ɤɚɤ 0,1 < ߚ. 

 
2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ 
 
2.2.1 Ɋɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɫɚɧɢɬɚɪɧɨɝɨ 

ɩɨɩɭɫɤɚ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɢɫɩɨɥɶɡɭɟɦ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 1.7 ɢ 1.8: 
Ɏɨɪɦɭɥɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɪɚɫɱёɬɨɜ: 
1) ɧɚɯɨɞɢɦ ɫɭɦɦɭ ɜɫɟɯ ɩɨɬɟɪɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 ∑ ܳ˒ˑ˕ = ܳˋ˔˒ + ܳˎ˟ˇˑˑ˄˓ + ܳ˗ + ܳ˛ˎˡˊ,                                                     ሺʹ.ͻሻ 

 
ɝɞɟ     ܳˋ˔˒ – ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ ɢɫɩɚɪɟɧɢɹ; ܳˎ˟ˇˑˑ˄˓ – ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ; ܳ˗ – ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ; ܳ˛ˎˡˊ – ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ ɲɥɸɡɨɜɚɧɢɟ. 

2) ɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɫɱɢɬɚɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ܳ˒ 𝑖 = ܳ𝑖 − ∑ ܳ˒ˑ˕ 𝑖 ,                                                                                           ሺʹ.ͳͲሻ 
 
ɝɞɟ    ܳ𝑖 – ɪɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ i ɦɟɫɹɰ; ∑ ܳ˒ˑ˕ 𝑖 − ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɜ i ɦɟɫɹɰ. 

3) ɪɚɫɯɨɞ ɜ ɇȻ ɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳː˄ 𝑖 = ܳ𝑖 + ܳ˗,                                                                                                     ሺʹ.ͳͳሻ 
 
ɝɞɟ ܳ𝑖 – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (2.11); ܳ˗ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (2.10). 

4) ɨɬɦɟɬɤɚ ȼȻ, ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɨɣ ɇɉɍ; 
5) ɨɬɦɟɬɤɚ ɇȻ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɪɢɜɨɣ ɩɨɥɢɧɨɦɚ ɩɨ ɡɢɦɟ ɢ ɥɟɬɭ 

(ɪɢɫɭɧɨɤ 1.5); 
6) ɧɚɩɨɪ, ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʜ𝑖 = ܼ˅˄𝑖 − ܼː˄𝑖 − ∆ℎ,                                                                                         ሺʹ.ͳʹሻ 
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ɝɞɟ     ܼ˅˄𝑖 – ɨɬɦɟɬɤɚ ȼȻ ɜ ɜɵɛɪɚɧɧɵɣ ɦɟɫɹɰ; ܼː˄𝑖 – ɨɬɦɟɬɤɚ ɇȻ ɜ ɜɵɛɪɚɧɧɵɣ ɦɟɫɹɰ; ∆ℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ. 
 

7) ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ˆܰˠ˔ 𝑖 =  ݇ே ∙ ܳ˒ 𝑖 ∙ ʜ𝑖ͳͲͲͲ ,                                                                                           ሺʹ.ͳ͵ሻ 
 
ɝɞɟ ܳ˒ 𝑖 – ɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɜ ɜɵɛɪɚɧɧɵɣ ɦɟɫɹɰ; ʜ𝑖 − ɧɚɩɨɪ ɜ ɜɵɛɪɚɧɧɵɣ ɦɟɫɹɰ; ݇ே – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
 

8) ɦɨɳɧɨɫɬɶ ɫɚɧ ɩɨɩɭɫɤɚ, ɫɱɢɬɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 

˔ܰ˃ː 𝑖 =  ݇ே ∙ ܳ˔˃ː 𝑖 ∙ ʜ𝑖ͳͲͲͲ ,                                                                                       ሺʹ.ͳͶሻ 

 
ɝɞɟ    ܳ˔˃ː 𝑖 – ɪɚɫɯɨɞ ɫɚɧ ɩɨɩɭɫɤɚ ɜ ɜɵɛɪɚɧɧɵɣ ɦɟɫɹɰ; ʜ𝑖 − ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (2.14); ݇ே – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
 

9) ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆  ܰ𝑖 = ˆܰˠ˔ 𝑖 − ˔ܰ˃ː 𝑖 ,                                                                                            ሺʹ.ͳͷሻ 
 
ɝɞɟ ˆܰˠ˔ 𝑖 – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (2.14); ˔ܰ˃ː 𝑖 − ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (2.15). 
 

10) ɜɵɪɚɛɨɬɤɚ, ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆Э 𝑖 = ∆  ܰ𝑖 ∙ ʹͶ,                                                                                                     ሺʹ.ͳ͸ሻ  
 
ɝɞɟ    ∆  ܰ𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.16). 
 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɪɚɫɱёɬɚɦ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɱёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɉɚɪɚɦɟɬɪɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 

Qɛɵɬ90% 
,ɦ3/ɫ 

5 3 1 2 83 143 128 112 86 38 23 6 

Qɜɯɤ, ɦ3/ɫ 35 35 35 35 35 35 35 35 35 35 35 35 
Q ɢɫɩ. ɦ3/ɫ 0 0 0 0 1 1 1 1 1 0 0 0 
Q ɥёɞ, ɦ3/ɫ -1 -1 0 1 1 1 1 1 1 -1 -1 -1 
Q ɮɢɥ. ɦ3/ɫ 1 1 1 1 1 1 1 1 1 1 1 1 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.4 
ɉɚɪɚɦɟɬɪɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Q ɲɥɸɡ, ɦ3/ɫ 0 0 0 0 0 0 0 0 0 0 0 0 
∑Qɩɨɬ. ɦ3/ɫ 0 0 1 2 3 3 3 3 3 0 0 0 

Qɩɨɥ.ɛɵɬ 
ɦ3/ɫ 

5 3 0 0 80 140 125 109 83 38 23 6 

Zɜɛ, ɦ 96 96 96 96 96 96 96 96 96 96 96 96 
Zɧɛ,ɦ 71 71 71 71 71 72 72 72 71 71 71 71 

N ɛɵɬ,Ɇȼɬ 0,7 0,2 0,0 0,2 16,2 27,1 24,5 21,6 16,8 7,0 4,1 0,9 
Nɜɯɤ,Ɇȼɬ 7,2 7,2 7,4 7,4 7,0 6,7 6,8 6,9 7,0 6,9 6,9 7,0 
Nɛɵɬ-Nɜɯɤ -

6,50 
-

6,92 
-7,4 -7,2 9,3 20,3 17,7 14,7 9,8 0,1 -2,8 -6,3 

Zɧɛ,ɦ 71 71 71 71 71 72 72 72 71 71 71 71 
 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɹɜɥɹɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɩɪɢɦɟɪɧɨɝɨ ɡɧɚɱɟɧɢɟ ∆N ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɨɛɥɟɝɱɟɧɢɹ ɪɚɫɱёɬɚ ɷɬɚɩɨɜ ȼɗɊ. 
 

2.2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ 
 
ɐɟɥɶɸ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ȼɗɊ ɹɜɥɹɟɬɫɹ ɪɚɫɱёɬ ɢ ɫɨɫɬɚɜɥɟɧɢɟ ɫɪɚɛɨɬɤɢ 

– ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɬɚɤ ɠɟ 
ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ. 

Ⱦɥɹ ɧɚɱɚɥɚ ɧɭɠɧɨ ɧɚɣɬɢ ɡɧɚɱɟɧɢɟ ɝɚɪɚɧɬɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨ ɨɧɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɫɚɦɵɟ ɡɚɝɪɭɠɟɧɧɵɟ ɦɟɫɹɰɚ, 
ɬɚɤɢɟ ɤɚɤ ɹɧɜɚɪɶ ɢɥɢ ɞɟɤɚɛɪɶ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɯɨɞɢɬɫɹ ɧɚɢɛɨɥɟɟ ɜɨɡɦɨɠɧɚɹ 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢ ɡɚɞɚɧɧɵɯ ɪɚɫɯɨɞɚɯ. 

Ɂɚɬɟɦ ɧɚɯɨɞɢɬɫɹ ɢ ɫɬɪɨɢɬɫɹ ɥɢɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ɂɧɚɱɟɧɢɟ 
ɷɬɨɣ ɥɢɧɢɢ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɡɧɚɱɟɧɢɣ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ. 

Ɇɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜ ɦɟɫɹɰɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

            ˄ܰ˞˕ − ʑܰʤʙ = ͵ͷ ʛʑ˕,                                                                                       ሺʹ.ͳ͹ሻ 
 
Ⱦɚɥɟɟ ɞɥɹ ɪɚɫɱёɬɚ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɢ ɮɨɪɦɭɥɵ: 
1) Qɛɵɬ, Qɩɨɬɟɪ, Qɮ, Qɩɨɥɟɡ, ɡɚɩɨɥɧɹɸɬɫɹ ɢɡ ɬɚɛɥɢɰɵ 2.4; 
2) ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ VȼȾɏɊ = Vɇɉɍ, ZȼȻ = Zɇɉɍ, 

ɫɭɬɶ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɤɨɧɰɟ ɫɪɚɛɨɬɤɢ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ 
ɢ ɨɛɴёɦɚ ɞɨɥɠɧɵ ɜɟɪɧɭɬɶɫɹ ɜ ɡɧɚɱɟɧɢɹ ɩɪɢ ɇɉɍ; 

3) ∆V ɡɚ ɨɩɪɟɞɟɥёɧɧɵɣ ɦɟɫɹɰ, ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
             ∆ܸ = ʹͷͻʹͲͲͲ ∙ ܳ˅ˇ˘˓ͳͲ−9 ,                                                                                        ሺʹ.ͳͺሻ 

 
ɝɞɟ     ܳ ʑʓʤʟ – ɪɚɫɯɨɞ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
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4) ɨɬɦɟɬɤɢ ɞɥɹ ȼȻ ɢ ɇȻ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɤɪɢɜɵɦ ɩɨɥɢɧɨɦɚ 
Zɜɛ=f(Vɜɞɯɪ) ɢ ZɇȻ=f(Q) ɫɨɨɬɜɟɬɫɜɟɧɧɨ; 

5) ɧɚɩɨɪ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
             ʜ𝑖 = ܼ˔˓𝑖 − ܼˍ𝑖 − ∆ℎ,                                                                                           ሺʹ.ͳͻሻ 

 
ɝɞɟ     ܼ˔˓ 𝑖 – ɫɪɟɞɧɹɹ ɨɬɦɟɬɤɚ ȼȻ; 
          ܼ ˍ 𝑖 – ɤɨɧɟɱɧɚɹ ɨɬɦɟɬɤɚ ȼȻ. 

6) NȽɗɋ – ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ (2.14). 
 

Ɋɟɡɭɥɶɬɚɬɵ ɞɚɧɧɵɯ ɪɚɫɱёɬɨɜ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.5. 
 
Ɍɚɛɥɢɰɚ 2.5 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɇɟɫɹɰ 
Qɛɵɬ, 
ɦ3/ɫ 

ɉɨɬɟɪɢ, ɦ3/ɫ Ɋɚɫɯɨɞɵ, ɦ3/ɫ 
Qɢɫɩ. Qɥɟɞ. Qɮɢɥ. Qɩɨɥ. Qɜɞɯɪ. Qɜɯɤ. Qɬɭɪɛ. Qɯɨɥ. Qɧɛ 

11 23 0 1 1 21 35 35 56 0 57 
12 6 0 1 1 4 106 35 110 0 111 
1 5 0 1 1 3 114 35 117 0 118 
2 3 0 1 1 1 58 35 59 0 60 
3 1 0 0 1 0 34 35 34 0 35 
4 2 0 -1 1 2 32 35 34 0 35 
5 83 1 -1 1 82 -48 35 34 0 35 
6 143 1 -1 1 142 -108 35 34 0 35 
7 128 1 -1 1 127 -93 35 34 0 35 
8 112 1 0 1 110 -76 35 34 0 35 
9 86 1 0 1 84 -50 35 34 0 35 
10 38 0 0 1 37 -3 35 34 0 35 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɟ 2.5 

Ɇɟɫɹɰ 
Ɉɛɴёɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ ɇɝɷɫ, 

ɦ 
Nɝɷɫ, 
Ɇȼɬ 

Nɝɚɪ., 
Ɇȼɬ Vɧɚɱ. ∆V Vɤɨɧ. ZɇȺɑ(ȼȻ) ZɋɊ(ȼȻ) ZɄɈɇ(ȼȻ) Z(ɇȻ) 

11 2,300 0,091 2,209 90,34 90,22 90,09 71,28 19 9 9 
12 2,209 0,275 1,935 90,09 89,67 89,25 71,53 18 18 18 
1 1,935 0,295 1,639 89,25 88,70 88,14 71,57 17 18 18 
2 1,639 0,150 1,489 88,14 87,81 87,48 71,29 17 9 9 
3 1,489 0,087 1,402 87,48 87,27 87,06 71,17 16 5 ȼɏɄ 
4 1,402 0,082 1,320 87,06 86,85 86,64 71,17 16 5 ȼɏɄ 
5 1,320 -0,124 1,444 86,64 86,96 87,27 71,17 16 5 ȼɏɄ 
6 1,444 -0,279 1,723 87,27 87,88 88,48 71,17 17 5 ȼɏɄ 
7 1,723 -0,241 1,964 88,48 88,92 89,35 71,17 18 5 ȼɏɄ 
8 1,964 -0,198 2,162 89,35 89,66 89,96 71,17 18 5 ȼɏɄ 
9 2,162 -0,130 2,292 89,96 90,14 90,32 71,17 19 6 ȼɏɄ 
10 2,292 -0,008 2,300 90,32 90,33 90,34 71,17 19 6 ȼɏɄ 

 
Ɋɟɡɭɥɶɬɚɬɨɦ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɹɜɥɹɟɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ 

ɨɬɦɟɬɨɤ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɜɪɟɦɟɧɢ (ɪɢɫɭɧɨɤ 2.3) 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɨɬɦɟɬɨɤ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɞɟɤɚɛɪɟ ɢ ɹɧɜɚɪɟ, ɷɬɨ 

ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ 
ɦɨɠɟɬ ɜɵɞɚɬɶ. 

Ɋɚɫɱёɬ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɩɨɡɜɨɥɢɥ ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ 
ɭɪɨɜɧɹ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ ɢ ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 
ZɍɆɈ = 86,64 ɦ; 
VɉɈɅ = 0,9 ɤɦ3. 
 
ȼ ɧɨɹɛɪɟ, ɞɟɤɚɛɪɟ, ɹɧɜɚɪɟ ɢ ɮɟɜɪɚɥɟ ɩɪɨɢɫɯɨɞɢɬ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ȼ ɞɪɭɝɢɟ ɠɟ ɦɟɫɹɰɚ ɫɬɚɧɰɢɹ ɪɚɛɨɬɚɟɬ ɩɨ ɜɨɞɨɬɨɤɭ, ɜ ɷɬɢ ɦɟɫɹɰɚ ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɚ, ɬɚɤ ɤɚɤ ɢɞёɬ ɧɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 
2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ ɍɫɬɶ-
ɋɪɟɞɧɟɤɚɧɫɤɚɹ Ƚɗɋ. 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɞɚɧɧɵɟ ɩɪɢɪɚɳɟɧɢɹ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɢ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ. 

Ⱦɥɹ ɩɪɢɦɟɪɚ, ɩɪɢɜɟɞɟɧɵ ɜɵɩɨɥɧɟɧɧɵɟ ɨɩɟɪɚɰɢɢ ɞɥɹ ɹɧɜɚɪɹ. Ɋɚɫɱёɬɵ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɞɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 
 
Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱёɬ ɂɄɇ (əɧɜɚɪɶ) 

ɑɚɫ Pi, Ɇȼɬ Pɪ, Ɇȼɬ dP, Ɇȼɬ t, ɱɚɫ 
dɗ, ɦɥɧ. 

ɤȼɬ∙ɱ 
∑P, Ɇȼɬ 

∑ɗ, ɦɥɧ. 
ɤȼɬ∙ɱ 

0:00:00 166 250 4,7 1 4,7 4,7 0,005 
1:00:00 156 245 1,7 2 3,4 6,4 0,008 
2:00:00 152 244 1,9 3 5,7 8,3 0,014 
3:00:00 145 242 3,7 4 14,9 12,0 0,029 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.6 

ɑɚɫ Pi, Ɇȼɬ Pɪ, Ɇȼɬ dP, Ɇȼɬ t, ɱɚɫ 
dɗ, ɦɥɧ. 

ɤȼɬ∙ɱ 
∑P, Ɇȼɬ 

∑ɗ, ɦɥɧ. 
ɤȼɬ∙ɱ 

4:00:00 152 238 1,0 5 5,2 13,1 0,034 
5:00:00 156 237 1,6 6 9,7 14,7 0,044 
6:00:00 165 235 0,9 7 6,1 15,6 0,050 
7:00:00 184 234 3,8 8 30,7 19,4 0,081 
8:00:00 214 231 1,9 9 16,8 21,3 0,097 
9:00:00 242 229 2,0 10 20,2 23,3 0,118 
10:00:00 238 227 2,0 11 22,3 25,3 0,140 
11:00:00 231 225 5,3 12 63,1 30,6 0,203 
12:00:00 219 219 2,6 13 33,3 33,2 0,236 
13:00:00 225 217 2,6 14 35,7 35,7 0,272 
14:00:00 234 214 14,3 15 214,5 50,0 0,487 
15:00:00 229 200 15,9 16 254,0 65,9 0,741 
16:00:00 227 184 18,3 17 311,5 84,2 1,052 
17:00:00 245 166 1,1 18 19,8 85,3 1,072 
18:00:00 250 165 9,1 19 172,9 94,4 1,245 
19:00:00 244 156 0,1 20 1,0 94,5 1,246 
20:00:00 235 156 3,3 21 69,3 97,8 1,315 
21:00:00 237 152 0,0 22 0,0 97,8 1,315 
22:00:00 217 152 7,5 23 172,5 105,3 1,488 
23:00:00 200 145 144,8 24 3474,0 250,0 4,962 

 
Ɂɧɚɱɟɧɢɟ ɜɵɪɚɛɨɬɤɢ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ: 
 Э˔˖˜ ˔˓ˈˇːˈ˔˖˕ = ͳ,ʹ ˏˎː ˍʑ˕ ∙ ˚.  
 
ɇɚ ɪɢɫɭɧɤɟ 2.4, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɢɠɟ, 
 

 
Ɋɢɫɭɧɨɤ 2.4 – ɂɄɇ ɹɧɜɚɪɶ 
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Ⱦɚɥɟɟ ɫɬɪɨɢɬɫɹ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɞɥɹ ɹɧɜɚɪɹ (ɪɢɫɭɧɨɤ 2.5). ɇɚ ɧёɦ 
ɢɡɨɛɪɚɡɹɬɫɹ ɦɨɳɧɨɫɬɢ. 

 

 
Ɋɢɫɭɧɨɤ 2.5 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɞɥɹ ɹɧɜɚɪɹ 

 
ɇɚ ɪɢɫɭɧɤɟ 2.5 ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɨɧ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ, 

ɚɧɚɥɨɝɢɱɧɨ ɪɢɫɭɧɤɭ 2.4. 
Ɍɚɤɢɟ ɪɚɫɱёɬɵ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɬɚɛɥɢɰɵ ɢ ɤɪɢɜɵɟ ɂɄɇ 

ɞɚɧɵ ɜ ɩɪɢɥɨɠɟɧɢɹɯ (ɉɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1, ɪɢɫɭɧɤɢ Ⱥ.1 – Ⱥ.2) 
 
2.4 Ɋɟɡɟɪɜɵ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ȼɵɱɢɫɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
Ɋɚɡɥɢɱɚɸɬ ɬɪɢ ɜɢɞɚ ɪɟɡɟɪɜɚ: ɚɜɚɪɢɣɧɵɣ, ɧɚɝɪɭɡɨɱɧɵɣ ɢ ɪɟɦɨɧɬɧɵɣ. 
1) ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 3% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 

ɧɚɲɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɍɚɤɨɣ ɜɢɞ ɩɪɢɫɭɬɫɬɜɭɟɬ ɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ 
ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ. 

2) ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 7% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚɲɟɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ⱦɚɧɧɵɣ ɜɢɞ ɪɟɡɟɪɜɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɟ ɬɨɥɶɤɨ ɭ Ƚɗɋ, ɚ ɬɚɤɠɟ ɭ 
Ɍɗɋ ɢ Ⱥɗɋ. 

3) ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ, ɫɥɭɠɢɬ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɟɦɨɧɬɨɜ ɭ Ƚɗɋ ɢ Ɍɗɋ. 
Ɋɟɦɨɧɬɵ ɩɪɨɢɫɯɨɞɹɬ ɜ ɩɟɪɢɨɞ ɫɜɨɛɨɞɧɨɣ ɦɨɳɧɨɫɬɢ, ɬ.ɟ. ɤɨɝɞɚ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɧɟ 
ɧɚɝɪɭɠɟɧɚ ɩɨ ɦɚɤɫɢɦɭɦɭ. 

ɇɚɯɨɞɢɬɫɹ ɪɟɦɨɧɬɧɭɸ ɩɥɨɳɚɞɶ ɭ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ (ɍɫɬɶ-
ɋɪɟɞɧɟɤɚɧɫɤɨɣ Ƚɗɋ): 

ɪɟɦܨ           
ɫɭɳ.Ƚɗɋ = ɪܰɚɛ

ɩɥ͸ ∙ ͳ ɦɟɫ = ͺͳ͸ = ͳ͵,ͷ Ɇȼɬ ∙ ɦɟɫ
ɝɨɞ ,                                         ሺʹ.ʹͲሻ 

 
ɝɞɟ   ɪܰɚɛ

ɩɥ  – ɩɥɚɧɢɪɭɟɦɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ. 
ɇɚɯɨɞɢɬɫɹ ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
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ɪɟɦܨ
ɩɪɨɟɤɬ. = ɪܰɚɛ

ɩɥГЭС͸ ∙ ͳ ɦɟɫ = ʹͶ͸ = Ͷ Ɇȼɬ ∙ ɦɟɫ
ɝɨɞ ,                                             ሺʹ.ʹͳሻ 

ɝɞɟ   ɪܰɚɛ
ɩɥГЭС – ɩɥɚɧɢɪɭɟɦɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɥɚɧɢɪɭɟɦɨɣ Ƚɗɋ. 

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɩɥɚɧɢɪɭɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɱёɬɚ 

ɨɫɬɚɧɨɜɨɤ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ, ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 F˓ˈˏʡЭʠ = N௠௔௫ʡЭʠʹ ∙ ͳˏˈ˔ = ͳ͵ͷ͸ = ʹʹ Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ ,                                                ሺʹ.ʹʹሻ 
 
ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɵɯ ɮɨɪɦɭɥ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɜɫɟɯ ɦɟɫɹɰɟɜ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ. Ɋɟɦɨɧɬɧɵɣ ɢ ɚɜɚɪɢɧɵɣ ɬɨɥɶɤɨ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɦɟɫɹɰɟɜ, 
ɩɨɫɥɟ ɢɫɯɨɞɹ ɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɫɬɪɨɢɬɫɹ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɪɟɡɟɪɜɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.6. 
 

 
Ɋɢɫɭɧɨɤ 2.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɪɟɡɟɪɜɵ 

 
ɂɫɯɨɞɹ ɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɧɚɯɨɞɢɬɫɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
             ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄ʒЭʠ + ˓ܰˈˊʒЭʠ = ʹͶ + ͵ = ʹ͹ ʛʑ˕,                                                    ሺʹ.ʹ͵ሻ 
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2.5 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɭɸ ɡɨɧɭ 

ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ (ɪɢɫɭɧɨɤ 2.7).  
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɚɧɧɵɯ ɥɢɧɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ: 
ܪ  = ܼ˅˄ − ܼː˄ − ∆ℎ,                                                                                             ሺʹ.ʹͶሻ 
 
Ɉɬɦɟɬɤɢ ɭɪɨɜɧɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɢɡɦɟɧɹɸɬɫɹ ɨɬ 
ɇɉɍ ɞɨ ɍɆɈ, ɚ ɧɚ ɨɬɦɟɬɤɭ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜɥɢɹɟɬ ɪɚɫɯɨɞ; 
ɋɬɪɨɢɬɫɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ: 
1) ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱёɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.14). Ɂɚɜɢɫɢɬ ɨɬ ɧɚɩɨɪɚ. 
2) ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɫɬɚɧɰɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳʒЭʠ = ܳ௠௔௫ · ˓ܪʒЭʠܪ√ ,                                                                                          ሺʹ.ʹͷሻ 

 
ɝɞɟ     ܳ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɬɚɧɰɢɢ ɩɪɢ HɊȺɋɑ. 

3) ɨɝɪɚɧɢɱɟɧɢɟ ɫɥɟɜɚ ɧɚ ɝɪɚɮɢɤɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ 
ɩɨɩɭɫɤɭ (ɬɚɛɥɢɰɚ 1.8). 
 

 
Ɋɢɫɭɧɨɤ 2.7 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
ɉɨ ɞɚɧɧɵɦ ɢɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɞɟɥɚɟɦ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 
1) ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɇMAX =19,34 ɦ; 
2) ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ HɊȺɋɑ= 16,87 ɦ; 
3) ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ HMIN=13,93 ɦ. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  
 

3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
3.1.1 ȼɵɛɨɪ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ȼ ɜɵɛɨɪɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɥɚɜɧɨɟ ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 
ɞɚɥɟɟ D1 ɢ ɫɢɧɯɪɨɧɧɭɸ ɱɚɫɬɨɬɭ nɫɢɧɯ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ 
ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɢɦɟɥɚ, ɢ ɪɚɛɨɬɚ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ. 
Ɍɚɤ ɠɟ ɩɪɢ ɜɫɟɯ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ, ɞɨɥɠɧɚ ɢɦɟɬɶ ɦɢɧɢɦɚɥɶɧɨɟ 
ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ. 

ɂɡ ɞɚɧɧɵɯ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɪɢɫɭɧɤɟ 2.7, ɛɵɥ ɜɵɛɪɚɧ ɬɢɩ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɅ20 – ȼ ɢ ɉɅ20 – ȽɄ. 

ɉɚɪɚɦɟɬɪɵ ɞɚɧɧɵɯ ɬɭɪɛɢɧ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ20 – ȼ ɉɅ20 – ȽɄ 
ɇɩɪɟɞ, ɦ 20 20 

ɇmin/Hmax 0,5 0,5 
n'Iopt, ɦɢɧ-1 150 155 
Q'Iopt, ɥ/ɫ 1160 1580 
ɦ opt 0,920 0,918 

QImax, ɥ/ɫ 2000 2750 
D'1m, ɦ 0,5 0,46 
Hɦɨɞ, ɦ 10 3 
tɦɨɞ, 0ɋ 20 18 

νɦɨɞ·10-6, ɦ2/ɫ 1,3 1,3 
    
3.1.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɝɢɞɪɨɬɭɪɛɢɧ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɫɧɚɱɚɥɚ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɨɫɧɨɜɧɵɟ 

ɪɚɫɱёɬɵ ɞɥɹ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ D1. 
Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɢɚɦɟɬɪɨɜ ɛɵɥ ɩɪɨɢɡɜɟɞёɧ ɪɚɫɱёɬ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: 
1) ɦɨɳɧɨɫɬɶ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ: 

             Na = ͻ,ͺͳ · QI˓′ · Dଵଶ · √H˓ · η˕ ∙ ηˆ,                                                                     ሺ͵.ͳሻ 
 
ɝɞɟ    Q'Iɪ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 

ɬ - ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɝ - ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɦ ɝ=0,97. 
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2) ɄɉȾ ɧɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɟ: 
 

η˕ = ͳ − ሺͳ − ηˏሻ ൮ሺͳ − ɂሻ + ɂ√DଵˏˑˇDଵ5 ∙ √Hˏˑˇʜ˓భబ ∙ √ νːνˏˑˇ5 ),                      ሺ͵.ʹሻ 
 

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

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ;νɧɩɪɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ ɜ ɝɨɞɭ 10°ɋ ɫɨɫɬɚɜɥɹɟɬ 
1,3·10-6 ɦ2/ɫ; ɂ - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (𝜺=0,75). 

3) ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ: 
              Z′ɚɝɪ = NɭɫɬNɚɝɪ

,                                                                                                              ሺ͵.͵ሻ 

 
ɝɞɟ     Nɭɫɬ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ =27000 ɤȼɬ); 
           Na - ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

4) ɩɨɩɪɚɜɤɚ ɄɉȾ: 
              ∆ଵ= ηɧηɦ

,                                                                                                                     ሺ͵.Ͷሻ 

 
ɝɞɟ      ηɧ – ɄɉȾ ɧɚɬɭɪɵ; 
            ηɦ – ɄɉȾ ɦɨɞɟɥɢ. 

5) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ 
ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ): 
              ݊′ = ݊𝐼˓′ √Δଵ ∙ Нɪܦଵ ,                                                                                                    ሺ͵.ͷሻ 
 
ɝɞɟ      ݊𝐼˓′  – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; 
           Δଵ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.4); 
           Нɪ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ; 
 .ଵ – ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚܦ           
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6) ɩɪɢɜɟɞёɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ (ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱёɬɧɚɹ, 
ɦɢɧɢɦɚɥɶɧɚɹ): 
 nI୫a୶′ = n˔ˋː˘Dଵሺ∆ଵH୫i୬ሻ଴.ହ  ;                                                                                             ሺ͵.͸ሻ 

 nI ˓˃˔˚′ = n˔ˋː˘Dଵ(∆ଵH˓൯଴.ହ  ;                                                                                                ሺ͵.͹ሻ 
              nI୫i୬′ = n˔ˋː˘Dଵሺ∆ଵH୫a୶ሻ଴.ହ  ,                                                                                            ሺ͵.ͺሻ 
 
ɝɞɟ     n˔ˋː˘ – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ; 
          H୫a୶ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ; 
          H˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ; 
          H୫i୬ – ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ; 
          ∆ଵ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.4); 
          Dଵ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.5). 

7) ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ ɄɉȾ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ: 
             Q′୮ ∙ η˕ = Naͻ,ͺͳ ∙ Dଵଶ ∙ H୮ଵ,ହ ∙ ηˆ ˔˓  ,                                                                         ሺ͵.ͻሻ 

 
ɝɞɟ     n˕ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
          H˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ; 
          Q′୮ – ɪɚɫɯɨɞ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; 
          Dଵ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.5); 
          n˕ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (3.1). 

Ʌɟɜɚɹ ɱɚɫɬɶ ɮɨɪɦɭɥɵ (3.9) ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɞɛɨɪɚ ɬɨɱɤɢ, ɤɨɬɨɪɚɹ 
ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ ɪɚɜɟɧɫɬɜɚ. 

8) ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 
             Q′୮ ∙ η˕ = Naͻ,ͺͳ ∙ Dଵଶ ∙ H୫a୶ଵ,ହ ∙ ηˆ ˔˓  ,                                                                    ሺ͵.ͳͲሻ 
 
ɝɞɟ     n˕ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.9); 
          H୫a୶ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.8); 
          Q′୮ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.9); 
          Dଵ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.5); 
          n˕ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (3.1). 

9) ɩɪɢɜɟɞёɧɧɵɟ ɪɚɫɯɨɞɵ ɫɱɢɬɚɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 
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           Q′˓ = Q୫i୬n ∙ Dଵଶ ∙ √H୫i୬ ∙ Δ ;                                                                                     ሺ͵.ͳͳሻ 
            Q′˓ = Q୫i୬n ∙ Dଵଶ ∙ √H୫a୶ ∙ Δ ,                                                                                     ሺ͵.ͳʹሻ 

 
ɝɞɟ     Q′୮ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.9); 

          Dଵ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.5); 
          H୫a୶ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.8); 
          ∆ଵ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.4); 
          Q୫i୬ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ; 
          H୫i୬ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.8). 

Ɋɚɫɱёɬɵ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɞɢɦɟɬɪɨɜ ɢɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɥɹ ɉɅ20 – ȼ ɢ 
ɉɅ20 – ȽɄ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɚɯ 3.2 ɢ 3.3. 
 
Ɍɚɛɥɢɰɚ 3.2 -  Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20 – ȼ  
ɉɚɪɚɦɟɬɪɵ 

Ⱦɢɚɦɟɬɪɵ D1, ɦ 
2,36 2,5 2,65 2,8 3 3,15 3,35 3,55 3,75 

ηɬɭɪɛ 0,887 0,887 0,887 0,888 0,888 0,888 0,888 0,888 0,888 
N`ɚɝɪ,Ɇȼɬ 5,994 6,727 7,560 8,442 9,693 10,689 12,091 13,581 15,157 
Za` 4,505 4,013 3,571 3,198 2,785 2,526 2,233 1,988 1,781 
Za 6 4 4 4 3 3 3 2 2 
Nɚɝɪ Ɇȼɬ 4,5 6,75 6,75 6,75 9 9 9 13,5 13,5 
m(∆1) 1,008 1,008 1,008 1,009 1,009 1,009 1,009 1,009 1,010 
nc` 255,11 240,84 227,23 215,08 200,76 191,22 179,82 169,71 160,67 
ncɢɧɯɪ 300 250 250 250 214 200 187,5 187,5 187,5 
n1`Hmax 160,4 141,5 150,0 158,5 145,3 142,6 142,2 150,7 159,1 
n1`Hp 171,7 151,5 160,6 169,7 155,6 152,7 152,2 161,3 170,4 
n1`Hmin 188,9 166,8 176,8 186,8 171,3 168,0 167,5 177,5 187,5 
Q1∙ƞɪ 1,351 1,806 1,607 1,439 1,672 1,516 1,341 1,791 1,605 
Q1∙ƞmax 1,100 1,471 1,309 1,173 1,362 1,235 1,092 1,459 1,307 
Q max 722 643 572 513 446 405 358 319 286 
Q min 850 758 674 604 526 477 422 376 337 

 
Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20 – ȽɄ  
ɉɚɪɚɦɟɬɪɵ 

Ⱦɢɚɦɟɬɪɵ D1, ɦ 
1,6 1,8 1,9 2 2,12 2,24 2,36 2,5 2,65 

ηɬɭɪɛ 0,869 0,870 0,870 0,870 0,870 0,870 0,871 0,871 0,871 
N`ɚɝɪ,Ɇȼɬ 2,700 3,418 3,810 4,222 4,745 5,298 5,882 6,602 7,420 
Za` 10,001 7,898 7,087 6,395 5,690 5,096 4,590 4,090 3,639 
Za 10 8 8 8 6 6 6 6 4 
Nɚɝɪ Ɇȼɬ 2,7 3,375 3,375 3,375 4,5 4,5 4,5 4,5 6,75 
m(∆1) 1,011 1,011 1,011 1,012 1,012 1,012 1,012 1,012 1,013 
nc` 407,77 362,55 343,50 326,36 307,92 291,45 276,66 261,19 246,43 
ncɢɧɯɪ 428 375 375 333,3 333,3 300 300 300 250 
n1`Hmax 154,9 152,6 161,1 150,7 159,7 151,9 160,0 169,5 149,7 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.2 

ɉɚɪɚɦɟɬɪɵ 
Ⱦɢɚɦɟɬɪɵ D1, ɦ 

1,6 1,8 1,9 2 2,12 2,24 2,36 2,5 2,65 
n1`Hp 165,8 163,4 172,5 161,4 171,0 162,6 171,3 181,5 160,3 
n1`Hmin 182,5 179,8 189,8 177,6 188,2 179,0 188,5 199,7 176,4 
Q1∙ƞɪ 1,804 1,782 1,599 1,443 1,713 1,534 1,382 1,232 1,644 
Q1∙ƞmax 1,470 1,452 1,303 1,176 1,395 1,250 1,126 1,003 1,340 
Q max 1568 1239 1112 1003 893 800 720 642 571 
Q min 1848 1460 1310 1182 1052 942 849 756 673 

  

Ⱦɚɥɟɟ ɫɪɚɜɧɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: 
1) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; 
2) Ɉɩɬɢɦɚɥɶɧɚɹ ɡɨɧɚ ɪɚɛɨɬɵ ɞɥɹ ɬɭɪɛɢɧɵ; 
3) Ɇɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ. 
ɉɨ ɩɪɨɜɟɞёɧɧɵɦ ɪɚɫɱёɬɚɦ ɩɨɫɬɪɨɟɧɚ ɡɨɧɚ ɪɚɛɨɬɵ ɷɬɢɯ ɬɭɪɛɢɧ, ɧɚ ɨɫɧɨɜɟ 

ɤɨɬɨɪɵɯ ɛɵɥɚ ɜɵɛɪɚɧɚ ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅ20 – ȼ – 315. Ⱦɚɧɧɚɹ ɝɢɞɪɨɬɭɪɛɢɧɚ ɫ 
ɭɤɚɡɚɧɧɵɦ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɜɵɛɪɚɧɚ ɩɨ ɧɚɢɥɭɱɲɢɦ ɩɨɤɚɡɚɬɟɥɹɦ 
ɤɪɢɬɟɪɢɟɜ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ. Ɉɧɚ ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɟɟ ɄɉȾ ɫɪɟɞɢ ɞɪɭɝɢɯ 
ɝɢɞɪɨɬɭɪɛɢɧ, ɬɚɤ ɠɟ ɢɦɟɟɬ ɨɩɬɢɦɚɥɶɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ, ɤɨɝɞɚ ɭ ɉɅ20 – ȽɄ ɢ ɜɨɜɫɟ 
ɧɟ ɩɨɩɚɞɚɟɬ ɪɚɫɱёɬɧɚɹ ɬɨɱɤɚ ɜ ɡɨɧɭ ɪɚɛɨɬɵ. Ɍɚɤ ɠɟ ɢɦɟɟɬ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ. 

Ⱦɚɧɧɵɟ ɡɨɧɵ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɹɯ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɤɢ 
Ȼ.1 – Ȼ.2), ɬɚɤ ɠɟ Ƚɗɋ ɚɧɚɥɨɝɢ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɹɯ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, 
ɪɢɫɭɧɤɢ Ȼ.3 – Ȼ.6). 

 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 
ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: 

 
 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ +  ௦ ,                                                                                      ሺ͵.ͳ͵ሻܪ

 
ɝɞɟ      ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ; 
 .௦ – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹܪ           

Ɋɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɹɜɥɹɸɬɫɹ ɬɪɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɬɚɤɢɟ ɤɚɤ: 
1) ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
2) ɞɥɹ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
3) ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɢ ɦɨɳɧɨɫɬɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
௦ܪ              = ͳͲ,͵͵ − ܼː˄ሺܳː˄ሻͻͲͲ − 𝜎 ∙ ܪ − ௦ܪ∆ + ∆ܼ˘.˒ˎ ,                                        ሺ͵.ͳͶሻ 
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ɝɞɟ     ∆ܪ௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 
           - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  

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

ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅ-ɬɭɪɛɢɧ Zɯ.ɩɥ.=0. 
ɉɨ ɮɨɪɦɭɥɟ (3.14) ɪɚɫɫɱɢɬɚɧɚ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
 
ɉɪɢ ɇmax: 

௦ܪ              = ͳͲ,͵͵ + ሺͷ͹,͸ሻͻͲͲ − Ͳ,Ͷͻ ∙ ͳͻ,͵Ͷ − ͳ,ͷ = −Ͳ,͹ʹ͸ ˏ; 
               

ɉɪɢ Hɪ: 
௦ܪ             = ͳͲ,͵͵ + ሺ͸ͺ,ͷሻͻͲͲ − Ͳ,͹ ∙ ͳ͸,ͺ͹ − ͳ,ͷ = −͵,Ͳͷͺ ˏ;                               
             
ɉɪɢ Hmin: 
௦ܪ             = ͳͲ,͵͵ + ሺͷͺ,ͷሻͻͲͲ − Ͳ,͸ͷ ∙ ͳ͵,ͻ͵ − ͳ,ͷ = −Ͳ,͵Ͳ͵ ˏ;                            
 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɧɵ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɤɚɠɞɵɣ ɜɵɫɨɬɵ 

ɨɬɫɚɫɵɜɚɧɢɹ: 
             ܼʟʙሺH୫i୬ሻ = ͹ͳ,ͺ − Ͳ,͵Ͳ͵ = ͹ͳ,ͷ ˏ;                                                              

             ܼʟʙ(H˓˃˔˚൯ = ͹ʹ,ͺ − ͵,Ͳͷͺ = ͸ͻ,͹Ͷ ˏ;                                                          
              ܼʟʙሺH௠௔௫ሻ = ͹Ͷ,͵ − Ͳ,͹ʹ͸ = ͹͵,ͷ͹ ˏ;                                                         

 
ɂɡ ɩɨɥɭɱɟɧɧɵɣ ɡɧɚɱɟɧɢɣ ɜɵɛɪɚɧɚ ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ܼʟʙ = ͸ͻ,͹Ͷ ˏ. 
 

3.3 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɟё ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 

 
ȼ ɨɫɧɨɜɭ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɡɚɥɨɠɟɧɵ ɬɪɢ ɭɫɥɨɜɢɹ, ɤɨɬɨɪɵɦ 

ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ ɩɨɬɨɤ ɩɪɨɬɟɤɚɸɳɟɣ ɜ ɧɟɣ ɠɢɞɤɨɫɬɢ: 
1) ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɧɚ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɩɨ 

ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ ɟɫɥɢ ɜ ɪɚɞɢɚɥɶɧɨɦ 
ɫɟɱɟɧɢɢ ɨɞɢɧɚɤɨɜɵɟ ɪɚɞɢɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ υr. 
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2) ɨɞɢɧɚɤɨɜɚɹ ɡɚɤɪɭɬɤɚ ɩɨɬɨɤɚ ɩɟɪɟɞ ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ, ɬ.ɟ.   
υur = const, ɝɞɟ υu – ɨɤɪɭɠɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɤɨɪɨɫɬɢ; r – ɪɚɞɢɭɫ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɬɨɱɤɢ.  

3) ɪɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɬɚɤɢɦɢ, ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɧɟ ɩɪɟɜɵɲɚɥɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 

ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɟɧɵ 
ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ. Ɇɨɞɟɥɶɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢɜɟɞɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ Ȼ.7). 

Ɋɚɫɱёɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 
1) ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

             ܴ˅˘ = ͳ,͸͵ ∙ ଵܦ = ͷ,ͳ͵ ˏ,                                                                                    ሺ͵.ͳͷሻ 
 

2) ɞɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
௔ܦ              = Ͷ,ͻʹˏ,                                                                                                             
௔ݎ              = ʹ௔ܦ = Ͷ,ͻʹʹ = Ͷ,ͻʹˏ,                                                                                    ሺ͵.ͳ͸ሻ 

 
3) ɞɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 

௕ܦ              = Ͷ,͵ˏ,                                                                                                                
௕ݎ              = ʹ௕ܦ = Ͷ,͵ʹ = Ͷ,ͻʹˏ,                                                                                      ሺ͵.ͳ͹ሻ 

 
4) ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱёɬɧɵɯ ɡɧɚɱɟɧɢɹɯ: 

             Q଴ = Nͻ,ͺͳ ∙ H୮ ∙ η୭୬୫ ,                                                                                         ሺ͵.ͳͺሻ 

             Q଴ = ͻͲͲͲͻ,ͺͳ ∙ ͳ͸,ͺ͹ ∙ Ͳ,ͻʹ = ͷͻ,ͳ ˏଷ̝,                                                                 
 
5) ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 Q˅˘ = ܳ଴ ∙ φ͵͸Ͳ  ,                                                                                                          ሺ͵.ͳͻሻ 
             Q˅˘ = ͷͻ,ͳ ∙ ʹͳͲ͵͸Ͳ = ͵Ͷ,Ͷ͸ ˏଷ̝,                                                                           
 
6) ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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            F˅˘ = Q˅˘V˅˘ = ͵Ͷ,Ͷ͸͵,͸ = ͻ,ͷͺ ˏଶ                                                                            ሺ͵.ʹͲሻ 

 
Ⱦɚɥɶɧɟɣɲɢɟ ɪɚɫɱёɬɵ ɛɟɬɨɧɧɵɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɹɸɬɫɹ 

ɚɧɚɥɨɝɢɱɧɨ.  
            ܽ𝑖 = 𝑖ݎ − ;௔ݎ   ݉𝑖 = ݇ଶ ∙ ܽ𝑖ଶ,                                                                                  ሺ͵.ʹͳሻ 

 
ɝɞɟ    ݇ଶ = ௠˅˘௔˅మ̆ ; 
            𝑖ܾ = ݉𝑖 + ܾ଴ሺʹͲሻݎ௞ = ௔ݎ + ݉𝑖 ∙  ͳͷை,                                                           ሺ͵.ʹʹሻ݃ݐ

 
Ɂɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
𝑖ܬ              = ܾ଴ ∙ ln (௕ݎ௔ݎ) + ܾ𝑖 ln (௔ݎ𝑖ݎ) − ௞ݎ ∙ ߛ݃ݐܿ ∙ ln (௔ݎ௞ݎ) + ݉𝑖 ,                              ሺ͵.ʹ͵ሻ 
 
ȼɟɥɢɱɢɧɚ ɭɝɥɚ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
             𝜑𝑖ை = ͳͺͲܬ˅˘ ∙ 𝑖ܬ ,                                                                                                         ሺ͵.ʹͶሻ 
 
ȼɟɥɢɱɢɧɚ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ:  
𝑖ܨ              = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺݎ𝑖 − ௔ሻܾ𝑖ݎ − ሺܾ𝑖 − ܾ଴ሻଶʹ  ͳͷை,                                     ሺ͵.ʹͷሻ݃ݐ
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɨ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɮɨɪɦɭɥɚɦ ɫɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɭ 3.3. 
 
Ɍɚɛɥɢɰɚ 3.3 – Ⱦɚɧɧɵɟ ɩɨ ɪɚɫɱёɬɭ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ɉɚɪɚɦɟɬɪ 
ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 
ri 5,13 4,84 4,54 4,24 3,94 3,64 
bi 15,00 13,49 11,97 10,46 8,94 7,43 
ai 2,68 2,39 2,09 1,79 1,49 1,19 
rk 6,13 5,73 5,32 4,91 4,50 4,09 

rk/ra 2,50 2,34 2,17 2,00 1,84 1,67 
ln (rk/ra) 0,92 0,85 0,77 0,69 0,61 0,51 

ri/ra 2,10 1,97 1,85 1,73 1,61 1,49 
ln (ri/ra) 0,74 0,68 0,62 0,55 0,48 0,40 

b*ln (ri/ra) 11,10 9,17 7,38 5,74 4,25 2,95 
rk*ctgȖ 22,89 21,37 19,84 18,31 16,79 15,26 

rk*ctgȖ*ln(rk/ra) 21,01 18,14 15,37 12,72 10,20 7,82 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.3 

ɉɚɪɚɦɟɬɪ 
ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 
mi 13,65 12,13 10,62 9,10 7,59 6,07 
Ji 3,91 3,34 2,80 2,29 1,82 1,38 
φi 210 180 151 123 98 74 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.3 

ɉɚɪɚɦɟɬɪ 
ɋɟɱɟɧɢɹ 

6 7 8 9 10 ɜɵɯ 
ri 3,35 3,05 2,75 2,45 2,15 2,15 
bi 5,91 4,40 2,88 1,37 -0,15 -0,17 
ai 0,90 0,60 0,30 0,00 -0,30 -0,30 
rk 3,68 3,27 2,86 2,45 2,04 2,04 

rk/ra 1,50 1,34 1,17 1,00 0,83 0,83 
ln (rk/ra) 0,41 0,29 0,16 0,00 -0,18 -0,18 

ri/ra 1,37 1,24 1,12 1,00 0,88 0,88 
ln (ri/ra) 0,31 0,22 0,12 0,00 -0,13 -0,13 

b*ln (ri/ra) 1,84 0,96 0,33 0,00 0,02 0,02 
rk*ctgȖ 13,74 12,21 10,68 9,16 7,63 7,61 

rk*ctgȖ*ln(rk/ra) 5,59 3,53 1,66 0,01 -1,38 -1,40 
mi 4,56 3,04 1,53 0,01 -1,50 -1,52 
Ji 0,99 0,65 0,38 0,18 0,07 0,07 
φi 53 35 20 10 4 4 

 
ɋ ɩɨɦɨɳɶɸ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 3.3 ɜɵɩɨɥɧɟɧɨ ɩɨɫɬɪɨɟɧɢɟ 

ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɜɟɞёɧɧɨɣ ɜ ɩɪɢɥɨɠɟɧɢɢ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ 
Ȼ.8) ɢ ɩɨɫɬɪɨɢɥɢ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ri=f(ɸɫɩ) (ɪɢɫɭɧɨɤ 3.1). 

 
Ɋɢɫɭɧɨɤ 3.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ri=f(ɸɫɩ) 

 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɲɢɪɢɧɵ ɜɨɞɨɜɨɞɚ ɢɡ Ƚɍɏ ɩɨɥɭɱɟɧɨ ɡɧɚɱɟɧɢɟ B′ = = ͺ,͵ ˏ .  
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3.4 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɫɟɪɢɣɧɨɝɨ ɬɢɩɚ 
 
ɉɨ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɢ ɦɨɳɧɨɫɬɢ ɩɨɞɨɛɪɚɧ ɋȼ-514/100-30ɍɏɅ5. ɑɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ nɫɢɧɯ=200 ɨɛ/ɦɢɧ; Sɧɨɦ=11 Ɇȼ∙Ⱥ; cos φ=0,9. 
Ⱥɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
             ˃ܰ = Sː · cos φ = ͳͳ · Ͳ,ͻ = ͳͲ ʛʑ˕,                                                             ሺ͵.ʹ͸ሻ 

 
ɑɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
             ʹp = ʹ ∙ f ∙ ͸Ͳn˔ˋː˘ = ʹ ∙ ͷͲ ∙ ͸ͲʹͲͲ = ͵Ͳ,                                                                     ሺ͵.ʹ͹ሻ 
 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ: 
             S˓ = k ∙ Sː = ͳ,Ͳͺ ∙ ͳͳ = ͳͳ,ͺͺ ʛʑ ∙ ʏ,                                                          ሺ͵.ʹͺሻ 
 

ɝɞɟ     k – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ cos φ. ɉɪɢ cos φ = Ͳ,ͻ, k = 1,08. 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ: 
             S∗ = Sːʹp = ͳͳ,ͺͺ͵Ͳ = Ͳ,͵ͻ͸ ʛʑ ∙ ʏ,                                                                    ሺ͵.ʹͻሻ 
 
ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ, ɡɚɜɢɫɹɳɟɟ ɨɬ ɧɚɝɪɭɡɤɢ ɢ ɨɬ ɫɩɨɫɨɛɚ ɨɯɥɚɠɞɟɧɢɹ: 
             τ∗ = ʏ ∙ S∗α = Ͳ,Ͷͷͳ ∙ Ͳ,͵ͻ͸଴,ଶଷ9 = Ͳ,͵͹ ˏ,                                                   ሺ͵.͵Ͳሻ 
 

ɝɞɟ     Ⱥ ɢ α - ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 
Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ: 
            Di = τ∗ ∙ ʹpɎ = Ͳ,͵͹ ∙ ͵Ͳ͵,ͳͶ = ͵,ͷͶ ˏ,                                                                    ሺ͵.͵ͳሻ 

 
ɉɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ: 
             v˒˓ = Ɏ ∙ Di ∙ k˓˃ˊˆ ∙ n˔ˋː˘͸Ͳ = ͵,ͳͶ ∙ ͵,ͷͶ ∙ ͳ,ͻ ∙ ʹͲͲ͸Ͳ = ͹Ͳ,Ͷ ˏ̝,                   ሺ͵.͵ʹሻ 
 
ɉɪɢ Di = ͵,ͷͶ ˏ ɩɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɜ ɪɚɡɝɨɧɧɨɦ 

ɪɟɠɢɦɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. 
Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɦɟɧɶɲɟ ɞɢɚɦɟɬɪɚ Dɲ ɲɚɯɬɵ ɬɭɪɛɢɧɵ ɩɥɸɫ 

ɧɟɤɨɬɨɪɵɣ ɡɚɩɚɫ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɤɨɬɨɪɵɣ ɞɥɹ ɩɨɞɜɟɫɧɵɯ 
ɝɟɧɟɪɚɬɨɪɨɜ ɪɚɜɟɧ 0,6ɦ. 
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˛ܦ = ͵,ͷͶ + Ͳ,͸ = Ͷ,ͳͶ ˏ,                                                                                  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɚɲɢɧɵ: 
             ʠ˃ = RS∗୷ = ͺ,ͻͲ,͵ͻ͸଴,ଵ଴ହ = ͻ,͹,                                                                             ሺ͵.͵͵ሻ 

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ: 
             la = WୗDiଶ = ͵Ͳ ∙ Ca ∙ S୮Ɏ ∙ n˔ˋː˘ ∙ Diଶ = ͵Ͳ ∙ ͻ,͹ ∙ ͳͶ,͵ͳ͵,ͳͶ ∙ ʹͲͲ ∙ ͵,ͷͶଶ = Ͳ,ͷʹ ˏ,                             ሺ͵.͵Ͷሻ 

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɚ, ɩɨɷɬɨɦɭ ɩɪɢɧɹɬɨ ɛɥɢɠɚɣɲɟɟ 

ɡɧɚɱɟɧɢɟ la = ͷͷ ˔ˏ. 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ Di ɢ la ɛɵɥɨ ɭɬɨɱɧɟɧɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɚ: ɩɪɢ  Di୪a > ͷ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɡɨɧɬɢɱɧɨɟ. 
ɉɪɢɧɹɬɨ ɡɨɧɬɢɱɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɬɚɤ ɤɚɤ: 
             ͵,ͷͶͲ,ͷʹ > ͷ,                                                                                                                   
 
Ɉɛɳɚɹ ɦɚɫɫɚ ɝɟɧɟɪɚɬɨɪɚ: 
              Gˆˈː = ɗ ∙ Di ∙ la = ͷͲ ∙ ͵,ͷͶ ∙ Ͳ,ͷͷ = ͻ͹,͵ͷ ˕,                                             ሺ͵.͵ͷሻ 
 

ɝɞɟ     ɗ = ሺͶͺ ÷ ͷͺሻ ɞɥɹ ɡɨɧɬɢɱɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ. 
ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɫ ɜɚɥɨɦ ɫɨɫɬɚɜɥɹɟɬ 50-55% ɨɛɳɟɣ ɦɚɫɫɵ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
            G˓ˑ˕ = Ͳ,ͷͷ ∙ Gˆˈː = Ͳ,ͷͷ ∙ ͻ͹,͵ͷ = ͷ͵,ͷͶ ˕,                                                 ሺ͵.͵͸ሻ 
 
3.5 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɵɣ 

ɭɫɬɚɧɨɜɤɢ. ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ. ȼɵɛɨɪ ɤɪɚɧɨɜ 
 
3.5.1 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 

 
3.5.1.1 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ  
 
ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɟɥɢ ɫ 
ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɭɫɢɥɢɣ. 
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            D∗˅ ൒ ቆͷ,ͳ ∗ Mˍ˓[τˇˑ˒]ቇ଴,ଷଷ ,                                                                                      ሺ͵.͵͹ሻ 
 ˆˇˈ     [τˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃. 

             Mˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ Nn˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ͻͲͲͲʹͲͲ = Ͳ,ͶͶ ʛʞ˃,                                    ሺ͵.͵ͺሻ 
             D∗˅ ൒ ቆͷ,ͳ ∙ Mˍ˓[τˇˑ˒]ቇ଴,ଷଷ = (ͷ,ͳ ∙ Ͳ,ͶͶ͵Ͳ )଴,ଷଷ = Ͳ,ͶʹͶ ˏ = ͶʹͶ ˏˏ,             
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ 

(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ Dɜ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ D≥1000 ɦɦ). 
ɉɪɢɧɹɬɨܦɜ = ͷͲͲ ɦɦ. 

 
3.5.1.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ  
 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
            ܴɪɚɞ = Ͳ,ͺ ∙ ( ܰ݊ɫиɧх ∙ (ଵܦ = Ͳ,ͺ ∙ ͻͲͲͲʹͲͲ ∙ ͵,ͳͷ = ͵Ͷ,ʹͻ, ɤɇ,                                      ሺ͵.͵ͻሻ 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀ɩ, ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ ܦɜ, ɩɪɢɧɹɬɨ ݀ɩ=520 ɦɦ. 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
             pɭɞ = Rɪɚɞdɩ ∙ hɩ

൑ [pɭɞ], ɤɉɚ,                                                                                  ሺ͵.ͶͲሻ 
            [pɭɞ] = ʹͻ ∙ U, ɤɉɚ,                                                                                                ሺ͵.Ͷͳሻ 
            U = Ɏ ∙ nɫɢɧɯ ∙ dɩ͵Ͳ , ɦ

ɫɟɤ ,                                                                                          ሺ͵.Ͷʹሻ 
 
Ɋɚɫɱɟɬ: 
уɞ݌              = ͵Ͷ,ʹͻͲ,Ͳͳͷ ∙ Ͳ,͵ = ͹,ͳͺ ɤɉɚ,                                                                             
             ܷ = ͵,ͳͶ ∙ ʹͲͲ ∙ Ͳ,Ͳͳͷ͵Ͳ = Ͳ,͵ͳͶ ɦ

ɫɟɤ
,                                                                 
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[уɞ݌]            = ʹͻ ∙ ͳ͹,ͷ͵ = ͻ,ͳͳ ɤɉɚ,                                                                            
 
ɍɫɥɨɜɢɟ ݌уɞ ൑  .ɫɨɛɥɸɞɚɟɬɫɹ [уɞ݌]
Ɋɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ:             ℎɩ = ͵ͲͲ ɦɦ;             ܼɫɟɝɦ = ͺ.  
Ɉɩɪɟɞɟɥɢɥɢ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
             Rଵ = Rɪɚɞͳ + ʹ ∙ cosa + ʹ cosሺʹaሻ , ɤɇ,                                                          ሺ͵.Ͷ͵ሻ 
 

ɝɞɟ     a = ଷ଺଴Z˔ˈˆˏ; 

ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
уɞ݌              = ܴɪɚɞ݈ɫɟɝɦ ∙ ℎɩ

൑ ,[уɞ݌] ɤɉɚ,                                                                                ሺ͵.ͶͶሻ 
             lɫɟɝɦ = ሺͲ,ͺͷ − Ͳ,ͻͲሻɎ ∙ dɩZɫɟɝɦ

, ɦ,                                                                       ሺ͵.Ͷͷሻ 

             [pɭɞ] = ͷͲ ∙ U, ɤɉɚ,                                                                                               ሺ͵.Ͷ͸ሻ 
 
           Ɋɚɫɱёɬ: 
              ܽ = ͵͸Ͳைͺ = Ͷͷை,                                                                                                   

              ܴଵ = ͵Ͷ,ʹͻͳ + ʹ ∙ ሺͶͷைሻݏ݋ܿ + ʹ cosሺͻͲைሻ = ͻ,ͻ  ɤɇ,                                           
               lɫɟɝɦ = Ͳ,ͻ ∙ ͵,ͳͶ ∙ Ͳ,Ͳͳͷͺ = Ͳ,ͲͲͷ͵ ɦ,                                                             
               pɭɞ = ͵Ͷ,ʹͻͲ,ͲͲͷ͵ ∙ Ͳ,͵ = ͹,ͳ ɤɉɚ,                                                                           
              [pɭɞ] = ͷͲ ∙ Ͳ,͵ͳͶ = ͻ,ͳ ɤɉɚ 
 

ɍɫɥɨɜɢɟ ݌уɞ ൑  .ɫɨɛɥɸɞɚɟɬɫɹ [уɞ݌]
ȼ ɨɛɨɢɯ ɜɢɞɚɯ ɩɨɞɲɢɩɧɢɤɨɜ ɜɵɲɟɫɤɚɡɚɧɧɨɟ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ, ɧɨ ɢɡ-

ɡɚ ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɛɪɚɧ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ. 
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3.5.2 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ 

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

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɟɧ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚɩɨɪɚ 20 ɦ 
ɢ D1 –3,15 ɦ: Ɇɇɍ 1,6/1-40-2,5-2, 
ɝɞɟ:   1,6 - ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 

1 - ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ; 
40 - ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ɤɝɫ/ɫɦ2; 
2,5 – ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ɦ3; 
2 - ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
 
3.5.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɗȽɊ.  
Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ, ɬɨ ɜɵɛɪɚɧ ɗȽɊɄ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ 

ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ - 100ɦɦ. ȼɵɛɪɚɧɧɵɣ 
ɪɟɝɭɥɹɬɨɪ: ɗȽɊɄ -100-4,  
ɝɞɟ:    ɗȽɊ - ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ; 

100- ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
 4 - ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɢ. 
 
3.5.4 ȼɵɛɨɪ ɤɪɚɧɨɜ 
 
ȼɵɛɢɪɚɹ ɬɢɩɵ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɤɪɚɧɨɜ, ɫɥɟɞɭɟɬ 

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

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ. 
3) Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ 
ɂɫɯɨɞɹ ɢɡ ɦɚɫɫɵ ɪɨɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨɥɭɱɟɧɧɨɣ ɜ ɩɭɧɤɬɟ 4 ɢ 

ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ - 3, ɜɵɛɪɚɧ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 350/80+10 
ɬɨɧɧ. Ʉɨɡɥɨɜɨɣ ɤɪɚɧ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 125/20+5 ɬɨɧɧ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 63/20+5 ɬɨɧɧ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜɚɠɧɵɣ ɷɬɚɩ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɬɚɤ ɤɚɤ ɨɬ ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɪɚɛɨɬɵ, 
ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɟё ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ. 

ȼ ɷɧɟɪɝɨɫɢɫɬɟɦɟ Ɇɚɝɚɞɚɧɫɤɨɝɨ ɤɪɚɹ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɨɞɫɬɚɧɰɢɢ 220 ɤȼ, 110 
ɤȼ ɢ 35 ɤȼ. ɉɨ ɤɚɪɬɟ – ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɫɬɚɧɰɢɣ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ 
ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɉɋ «ɐɟɧɬɪɚɥɶɧɚɹ» 220 ɤȼ ɫ ɪɚɫɫɬɨɹɧɢɟɦ 48 ɤɦ. 

Ⱦɥɹ Ʌɚɧɤɨɜɫɤɨɣ Ƚɗɋ ɫ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ, ɪɚɜɧɨɦɭ 3, ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɫ 
ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. 
 

ɌȻЛ 

ɋ.Н.

G

ɌɋН 

UȼН (UɋН)  

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 
 
4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ, ɜɵɛɪɚɧ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ-514/100-

30ɍɏɅ5. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɞɚɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1 
 
Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – 541/100 – 30ɍɏɅ5 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ  Uˆ ːˑˏ,ɤȼ 

 cos φʒ,ɨ.ɟ. 
 

η 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

Sɝ,ɧɨɦ , 
ɆȼȺ 

Pɝ,ɧɨɦ , 
Ɇȼɬ 

xd xd' xd" 

11 10 10,5 0,9 97,5 1,1 0,35 0,25 
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4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɯɟɦ ɜɵɛɢɪɚɸɬɫɹ ɨɞɢɧɚɤɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 

(1-2) % ɨɬ Sʒ ːˑˏ: 
             S˔.ː. = Ͳ,Ͳͳ ∙ Pʒ ːˑˏcosφʒ ,                                                                                                ሺͶ.ͳሻ 
             S˔.ː. = Ͳ,Ͳͳ ∙ ͳͲͲ,ͻ = ͳͲͲ ˍʑ ∙ ʏ,                                                                              
 
ɋɨɝɥɚɫɧɨ ɋɌɈ [10], ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɋɇ, ɚ ɬɚɤɠɟ 

ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ ɢɡɨɥɹɰɢɟɣ.  
ɋɨɝɥɚɫɧɨ ɋɌɈ [17], ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 

ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ».  
ɉɨ ɤɚɬɚɥɨɝɭ ɋɜɟɪɞɥɨɜɫɤɨɝɨ ɡɚɜɨɞɚ ɜɵɛɢɪɚɸɬɫɹ 12 ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɌɋɅ-100/10/0,4. Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Sːˑˏ, Ɇȼ∙Ⱥ 

Uʜ, ɤȼ Uˍ, % Uʑʜ Uʜʜ 
0,1 10 0,4 0,1 

  
4.2.3 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
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: 

 S˓˃˔˚ = ʟʒ ːˑˏ − ʟ˔.ː.cosφʒ = ͳͲ − ͳͲ ∙ Ͳ,ͲͳͲ,ͻ = ͳͳ ʛʑ ∙ ʏ ,                                    ሺͶ.ʹሻ 
 

ɝɞɟ     P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
ɉɨ ɤɚɬɚɥɨɝɭ ȺɈ «ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ» ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ  

ɌȾɇ-10000/220. Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3 
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Ɍɚɛɥɢɰɚ 4.3 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ 10000/220 Sːˑˏ, ɆȼȺ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Sːˑˏ, ɆȼȺ Uʑʜ Uʜʜ 

10 220 10,5 11,5 120 22 10 
 

4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ  

 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 S˔ː = ʟ˖˔˕ − P̝ .ː.cosφ = ͳͲ − Ͳ,ͳͲ,ͻ = ͳͳ ʛʑ ∙ ʏ,                                                        ሺͶ.͵ሻ 
 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕. = ͳ͵ͷ ʛʑ˕;      ʙ = ͳ,ʹ;      cosφ˔ = Ͳ,ͺͷ;  

 
ɝɞɟ  Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 330 ɤȼ ɢ ɜɵɲɟ Ʉ = 1, ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 220 ɤȼ –   
Ʉ =1,2, ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 110 ɤȼ – Ʉ = 1,4. 
 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 nˎ = P̟ ˔˕ − P̝ ːሺʙ ∙ Pː ˃˕./cosφ˔ሻ + ͳ = ͵͵ሺͳ,ʹ ∙ ͳ͵ͷ/Ͳ,ͺͷሻ + ͳ = ͳ,ʹ,                           ሺͶ.Ͷሻ 
 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ʹ. 
 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͵͵ ʹ ∙ √͵ ∙ ʹʹͲ = Ͳ,ͲͶ͵ ˍʏ.                                             ሺͶ.ͷሻ 
 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ αi ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ͵͵͹ = Ͷͷ,͹͹ ʏ,                                 (4.6)     

 
ɝɞɟ     αi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  αʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=220ɤȼ ɜɵɛɢɪɚɟɦ 
ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 240/32.  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ ʏ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
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I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͵͵ ͳ ∙ √͵ ∙ ʹʹͲ = Ͳ,ͲͶ ˍʏ.                                   ሺͶ.͹ሻ 
 Iˇˑ˒ > I˒.˃˅, ͸Ͳͷˍʏ > Ͳ,ͲͶˍʏ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. Ⱦɚɧɧɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 240/32 ɡɚɧɟɫɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 240/32 

ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 
ɮɚɡɟ 

r0 Ɉɦ/ɤɦ x0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 

1 0,121 0,435 2,60·10-4 
 

4.4 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ  

 
ȼɵɛɨɪ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɢ ɨɬɜɟɬɫɬɜɟɧɧɵɦ 

ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɉɬ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ ɡɚɜɢɫɢɬ 
ɧɚɞёɠɧɨɫɬɶ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɭɞɨɛɫɬɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɠɟ ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ. 

Ɂɚɞɚɱɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɢɫɤɟ ɧɚɢɥɭɱɲɟɝɨ ɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ. ȼɵɛɨɪ, 
ɨɛɵɱɧɨ, ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɪɚɜɧɟɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ 
ɜɚɪɢɚɧɬɨɜ, ɚ ɬɚɤɠɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɩɵɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ–220 ɤȼ: 5 (2 ȼɅɗɉ 220 ɤȼ, 3 ɛɥɨɤɚ). ɉɪɢ ɞɚɧɧɨɦ 
ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ – 220 ɤȼ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ Ɋɍ ȼɇ 220 ɤȼ: 2 ɋɒ ɫ Ɉɒȼ 
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4.5 ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʙ = n ∙ ʙʡ + m ∙ ʙʡ˔.ː. + t ∙ ʙˑ˓˖,                                                                          ሺͶ.ͺሻ 
 

ɝɞɟ     ʙʡ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (22000 ɬɵɫ.ɪɭɛ.);  ʙʡ˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (1680 ɬɵɫ.ɪɭɛ.); ʙˑ˓˖ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɈɊɍ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɱɢɫɥɨ ɹɱɟɟɤ ɈɊɍ (ɞɥɹ ɫɯɟɦ ɫ 2ɋɒ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ k+2). 
ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɹɱɟɣɤɢ ɈɊɍ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɧɮɥɹɰɢɢ: 
 
 ʙˑ˓˖ = 17957 ɬɵɫ.ɪɭɛ.                                                                                    
 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ:  
 
Ʉଵ = ͵ ∙ ʹʹͲͲͲ + ͵ ∙ ͳ͸ͺͲ + ͳͳ ∙ ͳ͹ͻͷ͹ = ʹ͸ͺͷ͸͹ ˕˞˔. ˓˖˄.                 

 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ʉଶ = ͵ ∙ ͵͹ͲͲͲ + ͵ ∙ ͳ͸ͺͲ + ͺ ∙ ͳ͹ͻͷ͹ = ʹͷͻ͸ͻ͸ ˕˞˔. ˓˖˄.                   
 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ʖi = ʔː ∙ ʙi + ʗi,                                                                        (4.9)

      
ɝɞɟ     ʔː = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ɂଵ = Ͳ,ͳͷ ∙ ʹ͸ͺͷ͸͹ + ͷͺͷͳ,ͺ = Ͷ͹͸ͳ͵͸,ͻ ˕˞˔. ˓˖˄.                                                   
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
Ɂଶ = Ͳ,ͳͷ ∙ ʹͷͻ͸ͻ͸ + ͷͶͷ͵,ͷ = ͶͶͶͲ͹,ͷ ˕˞˔. ˓˖˄.                                     
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Ɋɚɫɫɱɢɬɚɟɬɫɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 ʟ = ʖଵ − ʖଶʖଵ ∙ ͳͲͲ%,                                                                                             ሺͶ.ͳͲሻ 

 ʟ = Ͷ͹͸ͳ͵͸,ͻ − ͶͶͶͲ͹,ͷͶ͹͸ͳ͵͸,ͻ ∙ ͳͲͲ% = ͵,Ͷͷ%.                                                   
 
ɂɡ ɪɚɫɱɟɬɨɜ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɦɟɧɶɲɟ ɱɟɦ 

ɧɚ 5% ɢ ɹɜɥɹɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ 
ɜɵɛɢɪɚɟɬɫɹ ɜɚɪɢɚɧɬ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 

 
4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 

ɝɥɚɜɧɨɣ ɫɯɟɦɟ 
 
4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 
ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 xʒ = xd′′ ∙ UːˑˏଶS ːˑˏ = Ͳ,ʹʹ ∙ ͳͲ,ͷଶͳͳ  = ʹ,ʹͻ ʝˏ,                                                    ሺͶ.ͳͳሻ 
 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 Eʒ = E∗" ∙ U˄ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳʹ,ͺ͸ͷ ˍʑ.                                     (4.12) 
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ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 xʡ = Uʙ% ∙ UːˑˏଶͳͲͲ ∙ Sːˑˏ = ͳͳ,ͷ ∙ ʹʹͲଶͳͲͲ ∙ ͳͷ = ͵͹ͳ,ͳ ʝˏ.                                              ሺͶ.ͳ͵ሻ 
 
ɋɢɫɬɟɦɚ: 
 xʠ = UːˑˏଶS ˍˊ = ʹʹͲଶͳͷͲ = ͵ʹʹ,͸͹ ʝˏ,                                                                    ሺͶ.ͳͶሻ 
 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xʚ = x଴,˖ˇ ∙ l = Ͳ,Ͷ͵ͷ ∙ Ͷͺ = ʹͲ,ͺͺ ʝˏ.                                                    (4.15) 

 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ U˄ଵ = ͳ,Ͳ ∙ ʹʹͲ = ʹʹͲ ˍʑ                                                         (4.16) 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kʡ = UʜʜUʑʜ = ͳͲ,ͷʹʹͲ = Ͳ,ͲͶͺ.                                                                                  ሺͶ.ͳ͹ሻ 

 
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 rˆ = x∗ʒT˃ ,ʒ ∙ ɘ = ʹ,ʹͻ Ͳ,ͲͶͷ ∙ ͵ͳͶ = Ͳ,ͳ͸͵ ʝˏ,                                                         ሺͶ.ͳͺሻ 
     r˔ = xʠT˃ ,ʠ ∙ ɘ = ͵ʹʹ,͸͸͹Ͳ,Ͳ͵ͷ ∙ ͵ͳͶ = ʹͻ,͵͸ ʝˏ,                                                         ሺͶ.ͳͻሻ 
        rˎ = r଴,˖ˇ ∙ l = Ͳ,ͳʹͳ ∙ Ͷͺ = ͷ,ͺͲͺ ʝˏ,                                                            ሺͶ.ʹͲሻ 
 r˕ = ΔP୩ ∙ Uଶ˄Sːˑˏଶ = Ͳ,ͳʹ ∙ ʹʹͲଶͳͷଶ = ʹͷ,ͺͳ ʝˏ.                                                       ሺͶ.ʹͳሻ 

 
4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin 
 
ɇɚ ɪɢɫɭɧɤɚɯ 4.4 - 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ, ɜɟɬɜɹɦ ɢ 

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

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
4.6.3 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ RastrWin 
  
Ɂɚɩɨɥɧɢɜ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɵɣ 

ɤɨɦɩɥɟɤɫ RastrWin, ɜ ɝɪɚɮɟ ɋɨɫɬɚɜ/ɇɟɫɢɦ ɦɨɠɧɨ ɭɡɧɚɬɶ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɝɟɧɟɪɚɬɨɪɚ 
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Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɄɊɍɗ 

 

 
Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɄɊɍɗ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.7, 4.8, 4.9 ɢ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.5. 
 
Ɍɚɛɥɢɰɚ 4.5 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

Ɍɢɩ ɄɁ ɉ1 I˒.଴ i˖ 
1ɮ 7 2,73 4,25 
3ɮ 7 1,83 2,84 
3ɮ 1 3,25 5,05 

 
4.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 
            Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ                                                                                 (4.22) 
 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ Ͳ,͸ͷͻͺ = Ͳ,͸ͻ͵ ˍʏ,                                                              

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫a୶ ሺʟʢʑʜሻ = Sˆ,ːˑˏ√͵ ∙ U˕,ːˑˏ = ͳʹ√͵ ∙ ʹͲͻ = Ͳ,Ͳ͵͵ ˍʏ,                                   ሺͶ.ʹ͵ሻ 
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Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 
ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 

 Iɪɚɛ.ɭɬɠ = ୗ∑ሺ୬ɥ−ଵሻ∙√ଷ∙୙ɧɨɦ
= ଶ଻ଵ∙√ଷ∙ଶଶ଴ = Ͳ,Ͳ͹ͳ ɤȺ,                                       ሺͶ.ʹͶሻ  

 
4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ  
 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

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

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 Uɧɨɦ ൒ Uɧɨɦ.ɫ.  
  Iɧɨɦ ൒ Iɪɚɛ,୫a୶ .  
  Bɤ,ɧɨɪɦ ൒ Bɤ,ɪɚɫɱ.  

    
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ «ɗɥɟɤɨɦ» ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɜɚɭɭɤɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɊɋ–10 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ Ɋȼ-
10/1000 ɍɏɅ2. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6, ɚ ɩɪɢɛɨɪɵ ɭɫɬɚɧɜɥɢɜɚɟɦɵɟ ɧɚ ɰɟɩɢ 
ɝɟɧɟɪɚɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 4.7. 
 
Ɍɚɛɥɢɰɚ 4.6 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼɊɋ-10 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
Ɋȼ-10/1000 ɍɏɅ2 U˔ˈ˕ˋ ːˑˏ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ ɤȼ Uːˑˏ = ͳͲ ɤȼ Iʒ.˓˃˄ = ͸ͻ͵ ʏ Iːˑˏ = ͳͲͲͲ Ⱥ Iːˑˏ = ͳͲͲͲ Ⱥ I୬଴ = ͵,ʹͷ ɤȺ I˒˓.˔ˍ˅ = ͶͲ ɤȺ iˠˎ.˔˕ = ͺͲ ɤȺ i୷ = ͷ,Ͳͷ ɤȺ i˒˓.˔ˍ˅ = ͳͲʹ ɤȺ I˕.˔˕ = ͵ͳ,ͷ ɤȺ 

 Iːˑˏ.ˑ˕ˍˎ = ͶͲ ɤȺ tˑ˕ˍˎ = ͵ ˔. ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ൯ = = ͵,ʹͷ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = Ͳ,ͻͷ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͶͲଶ ∙ ͵ = ͶͺͲͲ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͳͲʹଶ ∙ ͵ = ͵ͳʹͳʹ ˍʏଶ ∙ ˔ 
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Ɍɚɛɥɢɰɚ 4.7 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɄɉɗ-1 RS485 0,5 8 

 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɄɉɗ-1 RS485 0,5 8 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 

∑ =26 ȼ·Ⱥ 
 

4.9 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ  
 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅɉ–10. ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɬɨɤɚ ɌɒɅɉ-10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.8. 
 
Ɍɚɛɥɢɰɚ 4.8 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅɉ–10 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳʹ ˍʑ I˓˃˄ ୫a୶ < Iːˑˏ Iʒ.˓˃˄ = ͸ͻ͵ ʏ Iːˑˏ = ͳͲͲͲ ʏ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-15. ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-15 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.9. 
 
Ɍɚɛɥɢɰɚ 4.9 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͷ ˍʑ 
 
4.10 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 
 
4.10.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ  
 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɞɚɧɧɵɣ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ 

ɜɵɛɢɪɚɟɬɫɹ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220, ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɢ ɩɪɢɛɨɪɵ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɶ 220 ɤȼ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10 ɢ 4.11 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

 
Ɍɚɛɥɢɰɚ 4.10 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼɗȻ-220 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȽ-220/1000 ɍɏɅ1 Uɫɟɬɢ ɧɨɦ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Iɪɚɛ ୫a୶ = ͹ͲȺ Iɧɨɦ = ʹͲͲͲ Ⱥ Iɧɨɦ = ͳͲͲͲ Ⱥ I୬଴ = ͳ,ͺ͵ ɤȺ Iɩɪ.ɫɤɜ = ͶͲ ɤȺ − i୷ = ʹ,ͺͶ ˍʏ i˒˓.˔ˍ˅ = ͳͲʹ ˍʏ i˒˓.˔ˍ˅ = ͺͲ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ൯ = = ͳ,ͺ͵ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = Ͳ,͵ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͶͲଶ ∙ ͵ = ͶͺͲͲ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͺͲଶ ∙ ͵ = ͳͻʹͲͲ ˍʏଶ ∙ ˔ 
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Ɍɚɛɥɢɰɚ 4.11 – ɉɪɢɛɨɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 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 

 
4.10.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌɈȽɎ-220-

ɍɏɅ1. ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈȽɎ-220-ɍɏɅ1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 
4.12. 
 
Ɍɚɛɥɢɰɚ 4.12 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ U˔ˈ˕ˋ = ʹʹͲ ˍʑ Uːˑˏ = ʹʹͲ ˍʑ I˓˃˄ ୫a୶ < Iːˑˏ I˓˃˄ ୫a୶ = ͹ͳʏ Iːˑˏ = ͸ͲͲ ʏ 
 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220. ɉɚɪɚɦɟɬɪɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13. 
 
Ɍɚɛɥɢɰɚ 4.13 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ U˔ˈ˕ˋ = ʹʹͲ ˍʑ Uːˑˏ = ʹʹͲ ˍʑ 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

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. 

  
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɸɬɫɹ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-514/100-30ɍɏɅ5: 
1) ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ; 
2) Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
3) Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
4) Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

5) Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 
6) Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
7) Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
8) Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
9) Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
10) Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ; 
11) Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ; 
12) ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ-10000/220: 
1) ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ 

ɦɟɠɞɭɮɚɡɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ)); 

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

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

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

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
7) Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
8) Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 
9) Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 10,5 ɤȼ; 
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10) Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
1) Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ 

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

ɡɚɦɵɤɚɧɢɣ); 
3) ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
4) Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
1) Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
2) Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
3) ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ; 
4) Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
5) Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ. 
 
5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ܫ̂               ,ːˑˏሺଵሻ = ܵːˑˏ√͵ ∙ ܷːˑˏ = ͳͳ√͵ ∙ ͳͲ,ͷ = ͸Ͳͷ  ʏ,                                                           ሺͷ.ͳሻ 

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

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
ܫ̂               ,ːˑˏሺଶሻ = ːܫ ˆሺଵሻ ∙ ˕˕ܭ˘˔ܭ = ͸Ͳͷ ∙ ͳ͸ͷͲ/ͷ = Ͷ,͸ͷ ʏ,                                                                ሺͷ.ʹሻ 

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

Ɍɨɤ ɪɨɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ: 
ܫ˅              ː,˓ˑ˕ = ːܫ ˑˏ ˓ˑ˕ͳ,ʹʹͷͷ = ͵ͳʹͳ,ʹʹͷͷ = ʹͷͶ,ͷͻ ʏ,                                                            ሺͷ.͵ሻ 
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Ɍɨɤ ɪɨɬɨɪɚ ɜɬɨɪɢɱɧɵɣ  
             ːܫ ː,˓ˑ˕ = ʹͷͶ,ͷͻ͸ͷͲ/ͷ = ͳ,ͻ͸ ʏ                                                                                      

 
Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 

             ܵːˑˏ,ʑʒଵ = ːܫ ˑˏ,˓ˑ˕ ∙ ܷːˑˏ,˓ˑ˕ = ͵ͳʹ ∙ ͳͳͲ = ͵Ͷ,͵ʹ ˍʑʏ,                                ሺͷ.Ͷሻ
  

ɉɪɢɧɢɦɚɟɦ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ 35 ɤȼȺ. 
 

ȼɵɩɨɥɧɢɦ ɩɟɪɟɫɱёɬ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
             ːܫ ˑˏ,ଶ = ܵːˑˏ,ʑʒଵܷːˑˏ,˓ˑ˕ = ͵Ͷ͵ʹͲ͵ͳʹ = ͳͳͲ ʏ                                                                    ሺͷ.ͷሻ 
            ːܫ ˑˏ,˓ˑ˕ଶ = ːܫ ˑˏ,ଶܭ˕˕ = ͳͳͲͳͷͲ/ͷ = ͵,͸͹ ʏ                                                                    ሺͷ.͸ሻ 
 

5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱёɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. Ⱦɚɧɧɵɣ ɜɢɞ ɡɚɳɢɬɵ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ.  

ɉɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɢ ɤ ɥɢɧɟɣɧɵɦ ɜɵɜɨɞɚɦ ɫɬɚɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ. 

ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ IɋɊ.0 ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 
ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȿɝɨ ɜɟɥɢɱɢɧɚ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ              = ˑˇːܭ ∙ 𝑖݂ ∙ ːܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͸Ͳͷ = ͵Ͳ,ʹͷ ʏ,                                           ሺͷ.͹ሻ 
 
ɝɞɟ     ܭˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɵɣ 0,5;      𝑖݂ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɚɹ 0,1;      ːܫ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɵɣ 605 Ⱥ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ             ൒ ːܭ ∙ ʜʐሺʜሻܫ = ːܭ ∙ ˑˇːܭ ∙ 𝑖݂ ∙ ːܫ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ːܫ = Ͳ,ͳ ∙ ːܫ ,              ሺͷ.ͺሻ 
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ɝɞɟ    ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. 
ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɭɫɥɨɜɢɹ (3.2) ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɜɧɚɹ: 
ʠʟ.଴ܫ              = Ͳ,ͳ ∙ ːܫ = Ͳ,ͳ ∙ ͸Ͳͷ = ͸Ͳ,ͷ ʏ,                                                                  ሺͷ.ͻሻ 
 
ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɩɪɟɞɟɥɹɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɩɪɢ 
ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ: 

ʛʏʙʠܫ              = "ௗ"𝑥ௗܧ ∙ ːܫ = ͳ,ͳ͵Ͳ,ʹͷ ∙ ͸Ͳͷ = ʹ͹͵Ͷ ʏ,                                                          ሺͷ.ͳͲሻ 
 
ɝɞɟ  ܧௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,13;             𝑥ௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,25. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ              = ʙʏʞ ∙ 𝑖݂ ∙ ˑˇːܭ ∙ ʛʏʙʠܫ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ʹ͹͵Ͷ,͸ = ʹ͹͵,ͷ ʏ,          ሺͷ.ͳͳሻ 

 
ɝɞɟ ܭʏʞ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɜɧɵɣ 2. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʡܭ             > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ ,                                                                                                  ሺͷ.ͳʹሻ 

 
ɝɞɟ     ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 2; 
 .ʡ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ, 273,5 Ⱥܫ          

Ɍɨɝɞɚ: 
ʡܭ              > ʹ͹͵,ͷ ∙ ʹʹ͹͵Ͷ ,                                                                                                      

ʡܭ  > Ͳ,ʹ,                                                                                                                   
 

ɄɌ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,21. 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (3.7) ɢ 

ɪɚɜɧɚ: 
ʜʡܫ              = ʠʟ.଴ʙʡܫ = Ͳ,ͳͷ ∗ ːܫͲ,ʹͳ ,                                                                                        ሺͷ.ͳ͵ሻ 
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Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɪɦɨɡɧɨɣ ɬɨɤ ȼ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ɭɫɬɚɜɤɢ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 

ܤ              ൒ ʠʟ.଴ʙʡܫ = Ͳ,ͳͷͲ,ʹͳ,                                                                                                   ሺͷ.ͳͶሻ 
 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (3.8) ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 
1,5Iɧ.  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1: 

 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 
 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 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 (UN, 

U0) 
 
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. ɉɟɪɜɵɣ ɨɪɝɚɧ 
(U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 
Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ 
ɬɪɟɭɝɨɥɶɧɢɤ». 
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ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ UɈ ɗɅ.ɋɌ 

 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵ: 
ɋȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
ɋ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

Σܥ             = ʡܥ + ʠʒ + ʠШ + ʠʑʒ,                                                                                    ሺͷ.ͳͷሻ 
Σܥ             = Ͳ,ͲͲ͹͵ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = Ͳ,ͻ͸ ˏˍʣ˗˃ˊ˖,                                         
 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ܷ଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ√͵ = ͳ͵ ∙ ʹͶʹ√͵ = Ͷ͸,ͷ͹ ˍʑ                                                          ሺͷ.ͳ͸ሻ 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ ,                                                                         ሺͷ.ͳ͹ሻ 
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 ܷʝ Эʚ.ʠʡ = Ͳ,ͷ ∙ Ͷ͸,ͷ͹ ∙ Ͳ,ͲͲ͹͵Ͳ,ͲͲ͹͵ + Ͳ,ͻ͸ = ͳ͹Ͷ,͹ͺ ʑ,                                      
 

ɝɞɟ     ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ;     ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ,                                                                                          ሺͷ.ͳͺሻ 
஼ܫ             = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͳͲଷ ∙ ͵ͳͶ ∙ Ͳ,ͻ͸ ∙ ͳͲ−଺ = ͷ,Ͷ͹ ʏ,                                         

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
             ˔ܷ˓ ൒ ʙːʙ˅ ∙ ͵̞݊ː ∙ ܷʝ Эʚ.ʠʡ,                                                                                      ሺͷ.ͳͻሻ 
 

ɝɞɟ ʙː = ͳ,ͷ –ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙ˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ݊˕ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 
 

˔ܷ˓ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ଵ଴,ହ√ଷబ,భయ
∙ ͳ͹Ͷ,͹ͺ,                                                                                   

 ˔ܷ˓ ൒ Ͷ,ͷͷ ʑ.  
 
U0 ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵ𝐺ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ଶ𝐺 ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
0,5ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴𝐺 ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ 
ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

ȼɬɨɪɨɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ ܷ଴ଷ, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 
ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɚɧɧɵɣ 
ɨɪɝɚɧ ɡɚɳɢɳɚɟɬ ɨɤɨɥɨ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

ɍɫɬɚɜɤɚ ɞɥɹ ɨɪɝɚɧɚ  ܷ଴ଷ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ Ʉɬ ɨɬ 1 
ɞɨ 3. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ Ʉɬ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,5. Ɍɨɝɞɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ 
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ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Ʉɬ ɛɭɞɟɬ 
ɪɚɜɧɨ: 

 ʤ = ͳʙʡ + ʹ = ͳͳ,ͷ + ʹ = Ͳ,ʹͺ͸,                                                                         ሺͷ.ʹͲሻ 
 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ܷ଴ଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. 
ɂɡ ɜɵɪɚɠɟɧɢɹ 3.15 ɜɢɞɧɨ, ɱɬɨ ɨɪɝɚɧ ܷ଴ଷ ɩɪɢ Ʉɬ ɪɚɜɧɨɦ 1,5 ɪɚɛɨɬɚɟɬ 

ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 28,6% ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɪɚɛɨɬɚɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫɟɤɭɧɞ ɢ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>),(U2>) 
 
1) ɭɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 

             ܷʠʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                                        ሺͷ.ʹͳሻ 

 
2) ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> , ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ 
ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
             ܷʠʟଶ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͷ͹ͷͲͳͷ͹ͷͲ/ͳͲͲ = ͳʹͲ ʑ                                                         ሺͷ.ʹʹሻ 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

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

 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ 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 ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
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1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 
ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ  0,07Iɧ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ = ͹ͲͲ ˔. 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɵɣ ɪɟɚɝɢɪɭɟɬ 
ɡɚɳɢɬɚ: 

ଶ∗ܫ             = √ʏݐ = √ ͵Ͳ͹ͲͲ = Ͳ,ʹͳ,                                                                                   ሺͷ.ʹ͵ሻ 

 
ɝɞɟ   Ⱥ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ;            ݐ – ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ I2. 

ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ             = ːܭଶ∗ܫ = Ͳ,ʹͳͳ,ʹ = Ͳ,ͳ͹,                                                                               ሺͷ.ʹͶሻ 

 
ɝɞɟ    ܭː– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ଶʞʢʠʙܫ             = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ ͵ͳʹ = Ͷ͸,ͺ ʏ.                                                       ሺͷ.ʹͷሻ 
 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ ܫ∗ଶʞʢʠʙ:  
ʓʝʞݐ              = ଶʞʢʠʙଶ∗ܫܣ = ͵ͲͲ,ͳ͹ଶ ≈ ͳͲͲͺ ˔.                                                                    ሺͷ.ʹ͸ሻ 
 

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

ʠʟݐ              = ͵Ͳሺܫ∗ଶሻଶ                                                                                                             ሺͷ.ʹ͹ሻ 
 

Ɉɬɫɸɞɚ: 
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ଶଶ∗ܫ             ∙ ʠʟݐ = ͵Ͳ = ʏʗʝ                                                                                            ሺͷ.ʹͺሻ 
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1: 
 
Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 
ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 
1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 187,5 333 750 
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

 
Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ = 30 ɫ, t ɦɚɤɫ = 750 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100ɫ). 
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3) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ 
ɢ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

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 ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
 𝑥ˆ = 𝑥ௗ′′ = Ͳ,ʹͷ; 

            𝑥ௗ˅ː′′ = 𝑥ௗ′′ ∙ ( ˅ܷːܷːː)ଶ = Ͳ,ʹͷ ∙ (ʹͶʹͳͲ,ͷ)ଶ = ͳ͵ʹ,͹ͻ,                                            ሺͷ.ʹͻሻ 

            𝑥∗ˎ = 𝑥ˎ ∙ ܵ˄ܷ˄ଶ = Ͷͳ,͵ ∙ ͳͳʹͶʹଶ = Ͳ,ͲͲ͹ͺ,                                                            ሺͷ.͵Ͳሻ 
ଶʠ.ʖܫ             ൑ ˚ܭଶଶܫ = ͳͳ,͵ ∙ ʹ ∙ ሺ𝑥ௗ′′ + 𝑥ˆ + 𝑥˕ሻ,                                                                ሺͷ.͵ͳሻ 

ଶʠ.ʖܫ             ൑ ˚ܭଶଶܫ = ͳͳ,͵ ∙ ሺͳ͵ʹ,͹ͻ + Ͳ,ʹͷ + Ͳ,Ͳ͹ͺሻ = Ͳ,ͲͲʹͻ ˑ. ˈ,                         
 
ɝɞɟ    𝑥ௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;  𝑥ʒ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;  𝑥ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
∗ଶʠ.ʖܫ  = ʹ ∙ ଶʠ.ʖܫ ∙ ˕ܭ = ʹ ∙ Ͳ,ͲͲʹͺ ∙ (ʹͶʹͳͲ,ͷ) = Ͳ,ͳ͵;                                      ሺͷ.͵ʹሻ 

 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 
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Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.3.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ܫ̝  ˋˆː = ːܭ ∙ ːܭܫ˅ = ͳ,Ͳͷ ∙ ːܫͲ,ͻͺ = ͳ,Ͳ͹ ∙ ːܫ ;                                                               ሺͷ.͵͵ሻ 

 
ɝɞɟ    ܭː = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭ˅ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ 0,9 ɫɟɤɭɧɞ. 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ˍ˔˖˒ଵܫ  = ͳ,Ͳͺ ∙ ːܫ     Ͳ,ͻͺ = ͳ,ͳ ∙ ːܫ .                                                                               ሺͷ.͵Ͷሻ 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 
 
Ɍɚɛɥɢɰɚ 5.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ 

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3800 1200 450 340 280 160 80 3 1 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

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

 

 
Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ 
 

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
˔˕ଵˑܫ  = ͳ,ͷ ∙ ːܫ ˑˏͲ,ͻͺ = ͳ,ͷ͵ ∙ ːܫ ˑˏ.                                                                           ሺͷ.͵ͷሻ 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ሺܷʒ <ሻ. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 

˔ܷ˓ = Ͳ,͸ͺ ∙ ܷːˑˏܭ˅ ∙ ݊˕ = Ͳ,͸ͺ ∙ ͳͲͷͲͲͳ,Ͳ͵ ∙ ͳͲͷͲͲ/ͳͲͲ = ͸͸ ʑ.                                            ሺͷ.͵͸ሻ 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 

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

 
 
 

0

500

1000

1500

2000

2500

3000

3500

4000

0 1 2 3

t,c 

I/Iɧ



 

69 
 

5.3.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (Z1<),(Z2<) 
 
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. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 2200 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ Ʌɚɤɧɨɜɚɹ Ƚɗɋ– 
Ʌɚɧɤɨɜɚɹ: 

             ܼଵ ൑ Ͳ,ͺ ∙ ܼ˕ + Ͳ,ͺܭ˕ ∙ ܼଵˎ′ = Ͳ,ͺ ∙ ͸ͳͶ,ͻ + Ͳ,ͺ͵ ∙ ͶͶ,͵͸ = Ͷʹͳ,ͺ ʝˏ,          ሺͷ.͵͹ሻ 
 

ɝɞɟ  ܼ˕ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ; ܼଵˎ′ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ; ܭ˕ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ: 
 ܼ˕ = Ͳ,ͳͲͷ ∙ ʹͶʹͳʹ ଶ = ͷͳʹ,Ͷ ʝˏ.                                                                          

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: 
 ܼଵˎ′ = √𝑥ଶˎ + ଶݎˎ = √Ͷͳ,͵ଶ + ͳ͸,ʹଶ = ͶͶ,͵͸ ʝˏ.                                         ሺͷ.͵ͺሻ 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͶ ∙ ͳͳͳʹ + Ͳ,ͺ͵ ∙ ͳͳʹͶʹଶ ∙ ͶͶ,͵͸ = Ͳ,Ͳͺ,                                      

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͺ ∙ ͳͲ,Ͳʹ = Ͳ,͹ͻ ʝˏ,                                                     ሺͷ.͵ͻሻ 

 
ɝɞɟ     ܼ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
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ܼ˄ = ܷଶ˄ܵːˆ = ͳͲ,ͷଶͳͳ = ͳͲ,Ͳʹ ʝˏ,                                                                           ሺͷ.ͶͲሻ 
 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ ൑ ܼଵ ∙ ݊˕݊ː = Ͳ,͹ͻ ∙ ଺ହ଴ହଵ଴ହ଴଴ଵ଴଴ = Ͳ,ͻͺ ʝˏ,                                                       ሺͷ.Ͷͳሻ 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼଵ஼ଷ= 1 Ɉɦ. 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

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

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼː˃ˆ˓ = ܷːˑˏ√͵ ∙ ːܫ ˃ˆ˓ = ͳͲ,ͷ ∙ ͳͲଷ√͵ ∙ ͸ͷͲ = ͳͲ,Ͳʹ ʝˏ,                                                  ሺͷ.Ͷʹሻ 

 
ɝɞɟ     ːܫ ˃ˆ˓- ɧɨɦɢɧɚɥɶɬɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ܫ˅ .ː.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷ ∙ ܷː (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ܫ̠             = ଶ∙𝐼 .ːˑˏ𝐼 .˘.˘. − Ͳ,ͻͷ𝑥ௗ = ʹ ∙ ʹ − Ͳ,ͻͷͲ,ͻͳ = ʹ,ͺ,                                                          ሺͷ.Ͷ͵ሻ 
 
ɝɞɟ    ˅ܫ .˘.˘. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ;            𝑥ௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙ ːܫ ˑˏ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 Z∗ː˃ˆ˓.˗ = Ͳ,ͻͷ ∙ ܷːܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ ˑ. ˈ. ,                                                   ሺͷ.ͶͶሻ 
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˗.˓ˆ˃𝜑ːݏ݋ܿ = 𝜑ːͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͻͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵ͺ.                                                    ሺͷ.Ͷͷሻ 
 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ː˃ˆ˓.˗ = ͸͹,͸°. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
             ܼ˔ ʖII = ܼ∗ː˃ˆ˓.˗ܭː = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ. ,                                                                ሺͷ.Ͷ͸ሻ 

 ܼ˔ ʖII = ܼII ˑ.ˈ. ∙ ܼ˄ = Ͳ,͵ͷ ∙ ͳͲ,ͷଶͳͳ = ͵,ͷͳ ʝˏ.                                                 ሺͷ.Ͷ͹ሻ 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: 
 ܼ˔ ʖII = ܼ˔.ʖ.II ∙ ݊˕݊ː = ͵,ͷͳ ∙ ͸ͷͲ/ͷͳͲͷͲͲ/ͳͲͲ = Ͷ,͵Ͷ ʝˏ.                                                ሺͷ.Ͷͺሻ 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼII = Ͷ,͵Ͷ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ˔ˏଵ =Ͳ,ͳͷ ʝˏ, ܼ˔ˏଶ = Ͳ,͸ͷͳ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

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

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɜ 

ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ 
 

5.3.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ܫ˓   ˔ˋˆː. = ːܭ ∙ ːܫ ˑˏ.˓ܭ˅ = ͳ,Ͳͷ ∙ ːܫ ˑˏ.˓Ͳ,ͻͺ = ͳ,Ͳ͹ ∙ ːܫ ˑˏ.˓.                                         ሺͷ.Ͷͻሻ 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ.  

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ܫ˓   ˒˖˔ˍ. = ͳ,Ͳͺ ∙ ːܫ ˑˏ.˓Ͳ,ͻͺ = ͳ,ͳ ∙ ːܫ ˑˏ.˓.                                                                   ሺͷ.ͷͲሻ 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ, ɟɝɨ ɞɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. 
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Ɍɚɛɥɢɰɚ 5.2 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɫɧɨɫɬɶ 

ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  
1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨɫɬɶ 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
ܫ˓   ˒˖˔ˍ. = ʹ,ͳͷ ∙ ːܫ ˑˏ.˓Ͳ,ͻͺ = ʹ,ͳͻ ∙ ːܫ ˑˏ.˓.                                                                 ሺͷ.ͷͳሻ 

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ «ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ» 

ɛɵɥɨ   ɜɵɛɪɚɧɨ   ɤɨɦɩɥɟɤɫɧɨɟ   ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ   ɭɫɬɪɨɣɫɬɜɨ   ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ ɒɗ1113 ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɄɊȺ».  

ɒɗ1113 ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 
ɡɚɳɢɬɵ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ 
(ɩɪɢɥɨɠɟɧɢɟ ȼ, ɬɚɛɥɢɰɚ ȼ.1-ȼ.2). 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɨɬɦɟɬɤɢ 
ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ, ˖ܰ˔˕, ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɟɥɟɧɢɹ 
ɜ ɇȻ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ №986 ɨɬ 02.11.2013 
№986 ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɩɨ ɋɉ [31]: 

1) ɜɵɫɨɬɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɦ ɞɚɧɧɵɦ ɪɚɜɧɚ 19,2 
ɦ (∇ ɇɉɍ – ∇ɞɧɨ=88,5-69,3=19,2 ɦ) - IV; 

2) ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ – NȽɗɋ=27 Ɇȼɬ - III ; 
3)  ɱɢɫɥɨ ɧɚɫɟɥɟɧɢɹ (ɩɨɫ. Ɉɥɚ – 2983 ɱɟɥɨɜɟɤɚ. ȽɌɋ ɧɚɯɨɞɢɬɫɹ ɜ 15 ɤɦ 

ɜɵɲɟ ɨɬ ɩɨɫёɥɤɚ) – II . 
ɉɨ ɢɬɨɝɭ Ʌɚɧɤɨɜɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɨɬɧɨɫɢɬɫɹ ɤ II  ɤɥɚɫɫɭ ɫɨɨɪɭɠɟɧɢɣ. ɂɡ 

ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ  ɪɚɫɱёɬɨɜ ɜɵɛɢɪɚɟɬɫɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɪɚɜɧɨɣ 
1%. 

 
6.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ  
 
6.1.2.1 Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
  

                ∇ȽȽɉ=∇ɇɉɍ+ℎ(6.1)                                                                                        ,ݏ 
 

ɝɞɟ     ℎݏ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 

                ℎݏ=ℎ1݊ݑݎ%+∆ℎ(6.2)                                                                                      ,ܽ+ݐ݁ݏ 
 

ɝɞɟ     ℎrun1% – ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; 
           ∆ℎset – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; 
           ɚ – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ.  
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɩɨ 
ɮɨɪɦɭɥɟ:  ∆ℎ௦௘௧ = ௪ܭ ∙ ݃ܮଶݒ ∙ ݀ ∙  ሺ͸.͵ሻ                                                                                     , ߙ ݏ݋ܿ

 
ɝɞɟ ܭ𝑊  – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɪɚɜɧɵɣ: 

𝑊ܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ሻݒ ∙ ͳͲ−଻ = Ͳ,ͲͲͲͲͲͳͲʹ,                                                  ሺ͸.Ͷሻ 
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v  = 8 − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ;  
L = 503 − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  
  − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ (

0 );  
d  − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ: 
 ݀ = ∇ʜʞʢ − ∇ʓʜʏʹ = ͺͺ,ͷ − ͸ͻ,͵ʹ = ͻ,͸ ˏ.                                                    ሺ͸.ͷሻ 
 ∆ℎ௦௘௧ = Ͳ,ͲͲͲͲͲͳͲʹ ∙ ͺଶ ∙ ͷͲ͵ͻ,ͺͳ ∙ ͻ,͸ ∙ °Ͳ ݏ݋ܿ = Ͳ,ͲͲͲ͵ͷ ˏ,                                 
 
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ: 
1) Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ:  
ଶݒܮ݃  = ͻ,ͺͳ ∙ ͷͲ͵ͺଶ = ͹͹,ͳͲͳ,                                                                                    ሺ͸.͸ሻ 
ݒݐ݃  = ͻ,ͺͳ ∙ ʹͳ͸ͲͲͺ = ʹ͸Ͷͺ͹,                                                                                ሺ͸.͹ሻ 

 
ɝɞɟ     t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ (t = 6 ɱ = 21600 ɫ). 

2) ɂɡ ɝɪɚɮɢɤɚ ɩɨ ɜɟɪɯɧɟɣ ɤɪɢɜɨɣ ɩɨ ɡɧɚɱɟɧɢɹɦ 𝑔௅௩మ ɢ 𝑔௧௩  ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɩɚɪɚɦɟɬɪɵ 𝑔ℎ̅௩మ  ɢ 𝑔𝑇̅௩ , ɞɚɧɧɵɟ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.1 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɤɨɦɩɥɟɤɫɨɜ: 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɟɞɢɧɢɰɵ 
݃ℎ̅ݒଶ  

ݒ̅ܶ݃ ଶݒܮ݃  ݒݐ݃ 1,5 0,016   0,1 4,9 

 
ɂɡ ɧɚɢɦɟɧɶɲɢɯ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 6.1, ɩɪɨɢɡɜɟɞёɧ ɪɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɜɨɥɧ, 

ɬɚɤɢɯ ɤɚɤ ɩɟɪɢɨɞ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ. 
Ɋɚɫɱёɬ ɩɪɨɢɡɜɟɞёɧ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 
 ℎ̅ = Ͳ,Ͳͳ͸ ∙ ଶ݃ݒ = Ͳ,Ͳͳ͸ ∙ ͺଶͻ,ͺͳ = Ͳ,ͳͲͶͶ ˏ,                                                          ሺ͸.ͺሻ 
 ܶ̅ = ͳ,ͷ ∙ ݃ݒ = ͳ,ͷ ∙ ͺͻ,ͺͳ = ͳ,ʹʹ͵ʹ ˔.                                                                         ሺ͸.ͻሻ 
3) ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
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ߣ̅  = ݃ ∙ ܶଶ̅̅̅̅ʹ ∙ ߨ = ͻ,ͺͳ ∙ ͳ,ʹʹ͵ʹଶʹ ∙ ͵,ͳͶ = ʹ,͵͵͹Ͷ ˏ,                                                       ሺ͸.ͳͲሻ 
 

4) ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ ൒ Ͳ,ͷ̅ߣ,                                                                                                                  ሺ͸.ͳͳሻ 
 ͻ,͸ ˏ ൒ ͵,͹ͳ ˏ. 
 
5) Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = ʹ,ͳ ∙ Ͳ,ͳͲͶͶ = Ͳ,ʹͳͻ ˏ,                                                          ሺ͸.ͳʹሻ 

 
ɝɞɟ ܭ𝑖  = 2,1 − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ 𝑔௅௩మ . 

6) ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɝɪɭɧɬɨɜɭɸ ɩɥɨɬɢɧɭ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇𝑝 ∙ ݇௦𝑝 ∙ ݇௥௨௡ ∙ ℎଵ%,                                                                    ሺ͸.ͳ͵ሻ 

 ℎ௥௨௡ଵ% = ͳ · Ͳ,ͻ ∙ ͳ,ʹ ∙ ʹ,ͳ ∙ Ͳ,ʹͳͻ = ͳ,͵ͻ ˏ, 
 

ɝɞɟ 1rk  ɢ 9,0pk  − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɉ; ݇௦𝑝 = ͳ,ʹ  – ɤɨɷɮɮɢɰɢɟɧɬ; ݇௥௨௡ = ʹ,ͳ  − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ. 

7) Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ: 
 ∇ʒʞ = ∇ʜʞʢ + ℎ௦ = ͺͺ,ͷ + ͳ,ͳ = ͺͻ,͸ ˏ.                                                   ሺ͸.ͳͶሻ 
 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ  
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɪQ , 

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – ГЭСQ . Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, 
ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ, ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ: 

(n-1) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ n < 6. 
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ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɧɚ Ʌɚɧɤɨɜɫɤɨɣ Ƚɗɋ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ 3 ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɜɵɛɢɪɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ 
n – 1 = 2. 

            ܳ˓ = ܳ௠௔௫.ˑ˔ː. − ܳʒЭʠ,                                                                                         ሺ͸.ͳͷሻ 
 

ɝɞɟ    ܳ௠௔௫.ˑ˔ː.= 754 ɦ3/ɫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ 1,0% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 
ˑ˔ːܪ             = ʜʞʢ − ʢʜʐሺܳଵ%ሻ = ͺͺ,ͷ − ͹ʹ = ͵Ͳ,Ͷͷ ˏ,                                     ሺ͸.ͳ͸ሻ 

            ܳʒʏ = ʒܰʏͻ,ͺͳ ∙ ˑ˔ːܪ ∙ 𝜂 = ͻ ∙ ͳͲͲͲͻ,ͺͳ ∙ ͳ͸,ͷ ∙ Ͳ,ͻͳ = ͸ͳ ˏଷ̝                                       ሺ͸.ͳ͹ሻ 
  ܳʒЭʠ = ܳʒʏ ∙ ʹ = ʹ ∙ ͸ͳ,ͳ = ͳʹʹ,ʹ ˏଷ̝ ,                                                             ሺ͸.ͳͺሻ 

            ܳʟ = ͹ͷͶ − ͳʹʹ,ʹ = ͸͵ͳ,ͺ ˏଷ̝,                                                                         
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ܤ             = ˅ݍ˓ܳ = ͸͵ͳ,ͺͳ͸,ͻ = ͵͹,ͷ ˏ,                                                                                  ሺ͸.ͳͻሻ 

˓ݍ            = ℎ[ݒ] ∙ ℎʜʐ = ͷ ∙ ʹ,͹ = ͳ͵,ͷ ˏଷ̝ ,                                                                 ሺ͸.ʹͲሻ 
஻ݍ            = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͳ͵,ͷ = ͳ͸,ͻ ˏଷ̝ ,                                                           ሺ͸.ʹͳሻ 

 
ɝɞɟ        ݍ஻− ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ; 
  .ℎ = 5 ɦ/ɫ – ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɜ ɪɢɫɛɟɪɦɟ[ݒ]                ;ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ;                ℎʜʐ = 2,7 ɦ− ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ −˓ݍ             

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

ɉɪɢɧɢɦɚɟɬɫɹ 4 ɩɪɨɥɟɬɨɜ ɩɨ 10 ɦɟɬɪɨɜ. 
ܤ             = ܾ ∙ ݊ = Ͷ ∙ ͳͲ = ͶͲ ˏ,                                                                                   ሺ͸.ʹʹሻ 
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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 ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ 
ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ – H01, ɚ ɡɚɬɟɦ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ – 
H02. 

଴ଵܪ  = ሺ ܳ˓݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻమయ = ( ͸͵ͳ,ͺͲ,Ͷͻ ∙ ͶͲ ∙ √ʹ ∙ ͻ,ͺͳ)మయ = ͵,͹ͷͷ ˏ,                  ሺ͸.ʹ͵ሻ 
 

ɝɞɟ ݉ = 0,49 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ.  
ɇɚɩɨɪ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
଴ଶܪ  = ቆ ܳ˓݉ ∙ ߝ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ቇమయ ,                                                                        ሺ͸.ʹͶሻ 
଴ଶܪ  =   ( ͸͵ͳ,ͺͲ,Ͷͻ ∙ Ͳ,ͻ͸ ∙ ͶͲ ∙ √ʹ ∙ ͻ,ͺͳ)మయ = ͵,ͺͷͷ ˏ, 
 

ɝɞɟ 𝜎௡(ɜ Ʉɉ 𝜎௡ = ͳ) – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ߝ  = ͳ − Ͳ,ʹ ∙ ˖ߝ + ሺ݊ − ͳሻ ∙ ଴݊ߝ ∙ ଴ଵܾܪ ,                                                                ሺ͸.ʹͷሻ 
ߝ  = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺͶ − ͳሻ ∙ Ͳ,Ͷͷ͵ ∙ ͵,͹ͷͷͳͲ = Ͳ,ͻ͸, 
 

ɝɞɟ 0,7 = ˖ߝ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; ߝ଴ = Ͳ,Ͷͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɞɥɹ 
ɩɨɥɭɤɪɭɝɥɨɝɨ ɨɱɟɪɬɚɧɢɹ; ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ݊ – ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ 
0V : 

            ଴ܸ = ܳ˓ሺ∇ʜʞʢ − ∇ʓʜʏሻ ∙ ሺܤ + ሺ݊ − ͳሻ ∙ ˄ߜ ,                                                     ሺ͸.ʹ͸ሻ 
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           ଴ܸ = ͸͵ͳ,ͺሺͺͺ,ͷ − ͸ͻ,͵ሻ ∙ ሺͶͲ + ሺͶ − ͳሻ ∙ ʹ,ͷሻ = Ͳ,͸ͻ ˏ̝ ; 
ܪ  = ଴ଶܪ − ߙ ∙ ଴ܸଶʹ݃ = ͵,ͺͷͷ − ͳ,ͳ ∙ Ͳ,͸ͻଶʹ ∙ ͻ,ͺͳ = ͵,ͺʹͺ ˏ,                                  ሺ͸.ʹ͹ሻ 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
             ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͺͺ,ͷ − Ͷ = ͺͶ,ͷ ˏ,                                                     ሺ͸.ʹͺሻ 

 
ɝɞɟ     HɋɌ – ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɛɥɢɠɚɣɲɢɣ ɤ ɇ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɟɝɥɚɦɟɧɬɨɦ, ɩɪɢɧɢɦɚɟɦ HɋɌ = 4 ɦ. 
 

6.2.3 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɩɨ Ʉɪɢɝɟɪ – 
Ɉɮɢɰɟɪɨɜɭ  

 
Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɫɬɪɨɢɬɫɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ, ɩɨɥɭɱɟɧɧɵɦ ɫɩɨɫɨɛɨɦ 

Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.2, ɪɢɫɭɧɨɤ 6.1. 
Ɉɬɦɟɬɤɚ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
            ∇ʒʐ = ∇ʒʑ + ͳ,͸ܪ˔˕ = ͺͶ,ͷͲ + ͳ,͸ ∙ Ͷ = ͻͲ,ͻ ˏ,                                        ሺ͸.ʹͻሻ 

 
Ɍɚɛɥɢɰɚ 6.2 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

x y x·ɇɫɬ y·ɇɫɬ 
0 0.126 0 0.504 

0.1 0.036 0.4 0.144 
0.2 0.007 0.8 0.028 
0.3 0 1.2 0 
0.4 0.006 1.6 0.024 
0.5 0.027 2 0.108 
0.6 0.06 2.4 0.24 
0.7 0.1 2.8 0.4 
0.8 0.146 3.2 0.584 
0.9 0.198 3.6 0.792 
1 0.256 4 1.024 

1.1 0.321 4.4 1.284 
1.2 0.394 4.8 1.576 
1.3 0.475 5.2 1.9 
1.4 0.564 5.6 2.256 
1.5 0.661 6 2.644 
1.6 0.764 6.4 3.056 
1.7 0.873 6.8 3.492 
1.8 0.987 7.2 3.948 
1.9 1.108 7.6 4.432 
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Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 
6.2.4 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɜɵɱɢɫɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ 

ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ: 
 ℎˍ˓ = √ ߙ ∙ (ܳ˓˃˔˚ˑ˔ː ൯ଶሺB + ሺ݊ − ͳሻ ∙ ʐሻଶ݃యߜ ,                                                                           ሺ͸.͵Ͳሻ 
 
            ℎˍ˓ =  √ ͳ,ͳ ∙ ͸͵ͳ,ͺଶሺͶͲ + ሺͶ − ͳሻ ∙ ʹ,ͷሻଶ ∙ ͻ,ͺͳయ = ʹ,͹ͳ ˏ; 
 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ʡ଴ = ∇ʜʞʢ − ∇ˇː˃ = ͺͺ,ͷ − ͸ͻ,͵ = ͳͻ,ʹˏ,                                                ሺ͸.͵ͳሻ 
 
ɉɟɪɜɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ: 
 ℎ௖ଵ′ = ௖𝜑ݍ ∙ √ʹ ∙ ݃ ∙ ሺ∇ʜʞʢ − ∇ʓʜʝ − ℎ௖ଵ′ ሻ,                                                     ሺ͸.͵ʹሻ 
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 ℎ௖ଵ′ = ͳ͵,͵Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͺͺ,ͷ − ͸ͻ,͵ − Ͳሻ = Ͳ,͹͸ ˏ; 
௖ݍ             = ܳ˓ʑ஻ + ሺ݊ − ͳሻ ∗ ܾ = ͸͵ͳ,ͺͶͲ + ሺͶ − ͳሻ ∗ ʹ,ͷ = ͳ͵,͵ ˏଶ̝ ,                           ሺ͸.͵͵ሻ 
 

ɍɬɨɱɧɹɟɬɫɹ ɜɟɥɢɱɢɧɚ ℎ௖ଵ′ : 
            ℎ௖ଵ′ = ௖𝜑ݍ ∙ √ʹ ∙ ݃ ∙ ሺ∇ʜʞʢ − ∇ʓʜʝ − ℎ௖ଵ′ ሻ,                                                     ሺ͸.͵Ͷሻ 
            ℎ௖ଵ′ = ͳ͵,͵Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͺͺ,ͷ − ͸ͻ,͵ − Ͳ,͹͸ሻ = Ͳ,͹ͺ ˏ; 
 
ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
            ℎ௖,ଶ" = ℎ௖,ଵ′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖,ଵ′ ቇଷ − ͳቍ,                                                                 ሺ͸.͵ͷሻ 
            ℎ௖,ଶ" = Ͳ,ͻ͵ʹ ቌ√ͳ + ͺ ∙ (ʹ,͹ͳͲ,͹ͺ)ଷ − ͳቍ = ͸,͸͹ ˏ; 
 
Ɍɚɤ ɤɚɤ hɧɛ=2,7 ɦ, ɚ ɜɬɨɪɚɹ ɫɨɩɪɹɠёɧɧɚɹ ɝɥɭɛɢɧɚ ɪɚɜɧɚ 6,67 ɦ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ 
ɤɨɥɨɞɰɚ. 

 
6.2.5 Ɋɚɫɱёɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
ɒɢɪɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ܤ௄ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ܤ஻. 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɱɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
            ݀௄ = 𝜎 ∙ ℎ௖`` − ሺℎʜʐ + ∆ܼሻ,                                                                                 ሺ͸.͵͸ሻ 
 
ɉɟɪɟɩɚɞ ∆Z ɜɵɱɢɫɥɹɟɬɫɹ: 
             ∆ܼ = ቆ ʹଶݍ ∙ ݃ ∙ 𝜑ଶ ∙ ℎʜʐଶቇ − ቆ ߙ ∙ ʹଶݍ ∙ ݃ ∙ 𝜎ଶ ∙ ℎ௖′′ଶቇ,                                               ሺ͸.͵͹ሻ 
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            ∆ܼ = ቆ ͳ͵,͵ଶʹ ∙ ͻ,ͺͳ ∙ Ͳ,ͻଶ ∙ ʹ,͹ଶቇ − ቆ ͳ,ͳ ∙ ͳ͵,͵ଶʹ ∙ ͻ,ͺͳ ∙ ͳ,ͳଶ ∙ ͸,͸͹ଶ ቇ = ͳ,͵ͷ; 
 
Ɍɨɝɞɚ ɫ ɩɨɦɨɳɶɸ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ:  
             ݀௄ = ͳ,ͳ ∙ ͸,͸͹ − ሺʹ,͹ + ͳ,ͺ͹ሻ = ͵,Ͷ ˏ,                                                          

 
ȼɵɱɢɫɥɹɟɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
             ଴ܶ = ʜʞʢߘ − ʓʜʝߘ = ͺͺ,ͷ − ͸ͻ,͵ = ͳͻ,ʹ ˏ,                                             ሺ͸.͵ͺሻ 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɨɩɪɹɠɟɧɢɟ ɝɥɭɛɢɧɵ: 
             ℎ௖ଵ′ = ௖𝜑ݍ ∙ √ʹ ∙ ݃ ∙ ሺ ଴ܶ − ℎ௖ଵ′ ሻ,                                                                             ሺ͸.͵ͻሻ 
             ℎ௖ଵ′ = ͳ͵,͵Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͳͻ,ʹ − Ͳሻ = Ͳ,͹͸ ˏ; 
             ℎ௖ଵ′ = ͳ͵,͵Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͳͻ,ʹ − Ͳ,ͻሻ = Ͳ,͹ͺ ˏ; 
             ℎ௖,ଶ" = ℎ௖,ଵ′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖,ଵ′ ቇଷ − ͳቍ,                                                                ሺ͸.ͶͲሻ 
             ℎ௖,ଶ" = ͳͳʹʹ ቌ√ͳ + ͺ ∙ (ʹ,͹ͳͲ,͹ͺ)ଷ − ͳቍ = ͸,͹͹ ˏ; 
 
ȼɵɱɢɫɥɹɟɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ ɫ 

ɭɱɟɬɨɦ ɧɚɱɚɥɶɧɨɣ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ: 
            ଴ܶ = ∇ʜʞʢ − ∇ʓʜʝ + ݀௄ = ͺͺ,ͷ − ͸ͻ,͵ + ͵,Ͷ = ʹʹ,ͷͻ ˏ,                     ሺ͸.Ͷͳሻ 

 
Ɉɩɪɟɞɟɥɸɬɫɹ ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
             ℎ௖ଵ′ = ௖𝜑ݍ ∙ √ʹ ∙ ݃ ∙ ሺ ଴ܶ − ℎ௖ଵ′ ሻ,                                                                             ሺ͸.Ͷʹሻ 
 



 

83 
 

            ℎ௖ଵ′ = ͳ͵,͵Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺʹͳ,͹ − Ͳ,͹ͺሻ = Ͳ,͹ͳ ˏ; 
             ℎ௖ଵ′ = ͳ͵,͵Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺʹͳ,͹ − Ͳ,͹ͳሻ = Ͳ,͹ͳ ˏ; 
             ℎ௖,ଶ" = ℎ௖,ଵ′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖,ଵ′ ቇଷ − ͳቍ,                                                                ሺ͸.Ͷ͵ሻ 
             ℎ௖,ଶ" = Ͳ,ͺ͹ʹ ቌ√ͳ + ͺ ∙ (ʹ,͹ͳͲ,͹ͳ)ଷ − ͳቍ = ͹,ͳͳ ˏˏ; 
 
Ɍɨɝɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɨɜɚɹ ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ: 
             ∆ܼ = ቆ ʹଶݍ ∙ ݃ ∙ 𝜑ଶ ∙ ℎʜʐଶቇ − ቆ ߙ ∙ ʹଶݍ ∙ ݃ ∙ 𝜎ଶ ∙ ℎ௖′′ଶቇ,                                               ሺ͸.ͶͶሻ 

             ∆ܼ = ( ͳ͵,͵ʹ ∙ ͻ,ͺͳ ∙ Ͳ,ͻଶ ∙ ʹ,͹ଶ) − ቆ ͳ,ͳ ∙ ͳ͵,͵ଶʹ ∙ ͻ,ͺͳ ∙ ͳ,ͳଶ ∙ ͹,ͳͳଶ ቇ = ͳ,͵͸ ˏ; 
             ݀௄ଶ = 𝜎 ∙ ℎ௖`` − ሺℎʜʐ + ∆ܼሻ = ͳ,ͳ ∙ ͸,͹ʹ − ሺʹ,͹ + ͳ,ͺͻሻ = ʹ,͹ͻ ˏ,       ሺ͸.Ͷͷሻ 
             ݀௄ଶ − ݀௄݀௄ଶ = ͵,͹ͷ − ͵,Ͷ͵,͹ͷ ∙ ͳͲͲ% = ͻ,ͷ͹ %,                                                     ሺ͸.Ͷ͸ሻ 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ: 
 
 ݀௄ଶ = ͵,͹ͷ ˏ; 

              ∇ʞʑ = ∇ʓʜʝ − ݀௄ = ͸ͻ,͵ − ͵,͹ͷ = ͸ͷ,ͷ͹,                                                ሺ͸.Ͷ͹ሻ 
 

6.2.6 Ɋɚɫɱёɬ ɝɥɭɛɢɧɧɵɯ (ɞɨɧɧɵɯ) ɜɨɞɨɫɛɪɨɫɨɜ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ωɜɨ, ɡɚɬɟɦ 

ɧɚɡɧɚɱɚɸɬɫɹ ɪɚɡɦɟɪɵ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
             Q =  ˑ,                                                                                                 ሺ͸.Ͷͺሻ˅ܪ݃ʹ√𝜔˅ˑߤ
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            𝜔˅ˑ = ˑ˅ܪ݃ʹ√ߤܳ = ͳͷͲͲ,ͺͳ√ʹ ∙ ͻ,ͺͳ ∙ ͳ͸,ʹ = ͳͲ,Ͷͳ ˏଶ,                                  ሺ͸.Ͷͻሻ 

 

ɝɞɟ     Q – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɞɧɨ ɨɬɜɟɪɫɬɢɟ ˏయ̝ ; 
              ܳ = ܸ˒ ˑˎ + ܸ˒ ˓ˋ˕݊ = ሺͲ,ͻͺͲ + Ͳ,ͻ͸ͺሻ ∙ ͳͲ9ͷ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͳͷͲ ˏଷ̝ ,                              ሺ͸.ͷͲሻ 
 

ɝɞɟ       ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴёɦ;              ܸ˒ ˓ˋ˕ – ɨɛɴёɦ ɩɪɢɬɨɤɚ ɜɨɞɵ ɡɚ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ; 
             𝜔во – ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɵɯ ɨɬɜɟɪɫɬɢɣ, ˏଶ; 
 .ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ 0,81 – ߤ             
 .во – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹܪ            
             ∇ʞʝ = ∇ʓʜʏ + ℎʞ = ͸ͻ,͵ + ʹ = ͹ͳ,͵ ˏ,                                                     ሺ͸.ͷͳሻ 
஻ைܪ              = ∇ʞʝ + ℎ஻ைʹ = ͹ͳ,͵ + ʹʹ = ͹ʹ,͵ ˏ,                                                       ሺ͸.ͷʹሻ 

஻ைܪ              = ∇ʜʞʢ − ∇ʑʝ = ͺͺ,ͷ − ͹ʹ,͵ = ͳ͸,ʹ ˏ,                                             ሺ͸.ͷ͵ሻ 
 
ɝɞɟ     hɩ = 2 ɦ – ɜɵɫɨɬɚ ɩɨɪɨɝɚ, ɦ; 
          hɜɨ = 2ɦ – ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ ɩɪɢɧɹɬɚɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ, ɦ. 

ɉɪɢɧɢɦɚɟɬɫɹ 3 ɡɚɝɥɭɛɥɟɧɧɵɯ ɜɨɞɨɜɨɞɨɜ ɫɟɱɟɧɢɟɦ 2x2 ɦ. 
 

6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ  
 
Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 

ɲɢɪɢɧɭ ɩɨɧɢɡɭ, ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. 
Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ 

ɨɫɧɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɵɦ ɩɪɨɮɢɥɟɦ ɹɜɥɹɟɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ 
ɡɚɥɨɠɟɧɢɟ ɫ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ݉ː = Ͳ,͹. 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
            ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͺͺ,ͷ − ͸͹,͵ = ʹͳ,ʹ ˏ,                                                 ሺ͸.ͷͶሻ 

            ∇˒ˑˇ = ∇ˇː˃ − ሺͳ ÷ ͵ሻˏ = ͸ͻ,͵ − ʹ = ͸͹,͵ ˏ,                                          ሺ͸.ͷͷሻ 
 
ɒɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
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ܤ             = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ ʹͳ,ʹ = ͳͶ,ͺͶ ˏ,                                                                  ሺ͸.ͷ͸ሻ 
 
ɉɪɢɧɢɦɚɟɬɫɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ܤ = ͳͷ ˏ. 

 
6.3.2 Ɋɚɡɪɟɡ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɲɜɚɦɢ ɩɨ ɨɫɹɦ 

ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 
            ܾ + Бߜ = ͳͲ + ʹ,ͷ = ͳʹ,ͷ ɦ,                                                                               ሺ͸.ͷ͹ሻ 
 

ɝɞɟ b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 

ɲɢɪɢɧɨɣ 0,5 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ   5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,1 ɫɦ. 

 
6.3.3 Ȼɵɤɢ 
 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɜ ɜɢɞɟ ɩɨɥɭɤɪɭɝɚ. Ȼɵɤ 

ɢɦɟɟɬ ɪɚɡɪɟɡɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɬ.ɟ. ɩɨ ɟɝɨ ɨɫɢ ɩɪɨɯɨɞɹɬ ɲɜɵ, ɨɬɞɟɥɹɸɳɢɟ 
ɫɟɤɰɢɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɨɟɧɵ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ ɩɪɨɥɟɬɵ 
ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ. ȼɫɟ ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɛɵɤɚ ɩɨɤɚɡɚɧɵ ɧɚ ɱɟɪɬɟɠɟ ɜ 
ɩɪɢɥɨɠɟɧɢɢ (ɩɪɢɥɨɠɟɧɢɟ Ƚ, ɪɢɫɭɧɨɤ Ƚ.1). 

 
6.3.4 ɍɫɬɨɢ 
 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɭɫɬɪɨɟɧ ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɞɥɹ ɡɚɳɢɬɵ, 

ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɫɛɪɚɫɵɜɚɟɦɨɣ 
ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ; ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɢ 
ɩɥɚɜɧɨɝɨ ɟɝɨ ɪɚɫɬɟɤɚɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɮɢɥɶɬɪɚɰɢɢ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɤ ɡɟɦɥɹɧɨɣ. 
Ɇɟɠɞɭ ɡɞɚɧɢɟɦ Ƚɗɋ ɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɨɣ ɩɪɟɞɭɫɦɨɬɪɟɧ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ 
ɭɫɬɨɣ ɞɥɢɧɨɣ 30 ɦ. 

 
6.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɭɫɬɪɨɟɧ ɞɪɟɧɚɠ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɫɤɜɚɠɢɧ (ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ 

ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 
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            ܽɞɪ ൒ ௗܪ ∙ ɤɪ,௠ܫ௡ߛ = ʹͳ,͸ ∙ ͳ,ʹʹͷ = ͳ,ͲͶ ɦ,                                                                ሺ͸.ͷͺሻ 

 
ɝɞɟ    ܪௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ = 21,6 ɦ, 
 ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ = 1,2ߛ 
 ɤɪ,௠– ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ɞɥɹܫ 
ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɢ ɦɚɫɫɢɜɧɨ-ɤɨɧɬɪɮɨɪɫɧɵɯ ɩɥɨɬɢɧ ɪɚɜɧɵɣ 25. 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 
ɩɪɢɧɢɦɚɟɬɫɹ 4 ɦ, ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,15 ɦ. 
 

6.3.6 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɬɫɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ 

ɡɚɜɟɫɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 
ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ ɭɫɬɪɚɢɜɚɸɬɫɹ ɩɨɞ ɩɨɞɨɲɜɨɣ ɩɥɨɬɢɧɵ ɫ 
ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
             ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙               ሺ͸.ͷͻሻ                                                                                           ,ܤ

 

ɝɞɟ    ܤ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
             ݈ଵ = Ͳ,ͳ · ͳͷ = ͳ,ͷ ˏ,                                                                                            

 
 ɋ ɭɱёɬɨɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɰɟɦɟɧɬɧɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɬɫɹ ݈ଵ = Ͷ ˏ.                       

Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
                       ℎˊ˃˅ = Ͳ,ͷ · ௗܪ = Ͳ,ͷ · ͳͺ,͸ = ͻ,͵ ˏ,                                                              ሺ͸.͸Ͳሻ 

 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 

             ℎˇ˓ = Ͳ,ͷ · ℎˊ˃˅ = Ͳ,ͷ · ͻ,͵ = Ͷ,͸ͷ ˏ,                                                             ሺ͸.͸ͳሻ 
 

Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɬɫɹ 0,2 ɦ ɫ ɲɚɝɨɦ 2 ɦ. Ɋɚɫɫɬɨɹɧɢɟ 
ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɬɫɹ 4 ɦ. 

 
6.3.7 Ɋɢɫɛɟɪɦɚ 

 
Ɂɚ ɫɬɟɧɤɨɣ ɭɫɬɪɚɢɜɚɟɬɫɹ ɪɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 

ɭɫɩɨɤɨɟɧɢɹ ɢ ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɵɩɨɥɧɹɟɦɭɸ ɜ ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ ɛɟɬɨɧɧɵɯ 
ɢɥɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ ɪɚɡɦɟɪɨɦ 10x10 ɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ 
ɩɨɪɹɞɤɟ. ɉɨ ɬɟɱɟɧɢɸ ɤɪɟɩɥɟɧɢɟ ɨɛɥɟɝɱɚɟɬɫɹ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɬɨɥɳɢɧɵ ɩɥɢɬ.  
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ɉɥɢɬɵ ɢɦɟɸɬ ɞɪɟɧɚɠɧɵɟ ɨɬɜɟɪɫɬɢɹ ɪɚɡɦɟɪɨɦ 0,25 ɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ 
ɞɪɭɝ ɨɬ ɞɪɭɝɚ.  

Ɍɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
ଵ.˔ˋ˓ߜ   = ଶଷ · ʹ = ͳ,͵ ˏ,                                                                                                 

                                   
Ɍɨɥɳɢɧɚ ɜɬɨɪɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
ଶ.˔ˋ˓ߜ  = ʹ͵ · ͳ,͵ = Ͳ,ͻ ˏ,                                                                                         
                                                            
Ɍɨɥɳɢɧɚ ɬɪɟɬɟɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
ଷ.˔ˋ˓ߜ  = ʹ͵ · Ͳ,ͻ = Ͳ,͸ ˏ,                                                                                         
 
6.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞёɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.4.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ  
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD: 
             ܵ˒ˎ = ͳͺͶ ˏଶ; 

             ܵ˄ = ʹͺ͸ ˏଶ. 
 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
             G˒ˎ = S˒ˎ ∙ b ∙ g ∙ ɏ˄b + Ɂ˄ = ͳͺͶ · ͳͲ ∙ ͻ,ͺͳ ∙ ʹ,ͶͳͲ + ʹ,ͷ = ͵Ͷ͸͵,͸Ͳͷ ˍʜ ˏ⁄ ,             ሺ͸.͸ʹሻ 

 
ɝɞɟ     ܵ˒ˎ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɛɟɡ ɡɭɛɚ; 

b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;            Ɂ˄– ɲɢɪɢɧɚ ɛɵɤɚ. 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
             G˄ = S˄ · Ɂ˄ ∙ g ∙ ɏ˄b + Ɂ˄ = ʹͺ͸ ∙ ʹ,ͷ ∙ ͻ,ͺͳ ∙ ʹ,ͶͳͲ + ʹ,ͷ = ͳ͵Ͷ͹,ͷ͹ͻ ˍʜ ˏ⁄ ,               ሺ͸.͸͵ሻ 
 

ɝɞɟ    ܵ˄ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɛɵɤɚ ɛɟɡ ɡɭɛɚ. 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
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           ܳˊ = Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ =  Ͳ,Ͳͷͷ ∙ ͷͷ ∙ √ͷͷ ∙ ͻ,ͺͳ = ʹʹͲ,Ͳͺ ˍʜ,                  ሺ͸.͸Ͷሻ 

 
ɝɞɟ     ݂  - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 
            ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͺͻ,ͷ − ͺͶ,ͷ + Ͳ,ͷሻ ∙ ͳͲ = ͷͷ ˏଶ,        ሺ͸.͸ͷሻ 
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
            ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ = ʹʹͲ,ͲͺͳͲ + ʹ,ͷ = ͳ͹,͸ͳ ˍʜˏ,                                                         ሺ͸.͸͸ሻ 
 
6.4.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
1) ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  

             ܶ˅ = ݃ ∙ ℎଵଶ ∙ ʹ˅ߩ = ͻ,ͺͳ ∙ ʹͳ,ʹଶ ∙ ͳʹ = ʹʹͲͶ,ͷ ˍʜˏ,                                          ሺ͸.͸͹ሻ 
 
ɝɞɟ     ℎଵ = ∇ʜʞʢ − ∇ʞʝʓ = ͺͺ,ͷ − ͸͹,͵ = ʹͳ,ʹ ˏ. 
 

2) ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
             ܶː = ݃ ∙ ℎଶଶ ∙ ʹ˅ߩ = ͻ,ͺͳ ∙ ͷ,͹ଶ ∙ ͳʹ = ͳͲͺ,Ͷ ˍʜˏ,                                               ሺ͸.͸ͺሻ 

 
ɝɞɟ      ℎଶ = ∇ʢʜʐ௠𝑖௡ − ∇ʞʝʓ = ͹ʹ − ͸͹,͵ = Ͷ,͹ ˏ. 
 

6.4.3 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɢ ɜɡɜɟɲɢɜɚɸɳɟɟ ɞɚɜɥɟɧɢɟ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɞɥɹ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɥɶɧɨɦɭ 
ɩɨɞɩɨɪɧɨɦɭ ɭɪɨɜɧɸ, ɚ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɨɦɭ, 
ɤɨɬɨɪɵɣ ɜɨɡɦɨɠɟɧ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɧɚ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ.  

Ⱦɥɹ 2 ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ: 
ௗܪ             = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͺͺ,ͷ − ͸ͻ,ͻ = ͳͺ,͸ ˏ,                                          ሺ͸.͸ͻሻ 
௔௦ܪ             = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͳͺ,͸ = ͹,Ͷ ˏ,                                                                 ሺ͸.͹Ͳሻ 
ௗ௥ܪ             = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͳͺ,͸ = ͵,͹ʹ ˏ,                                                              ሺ͸.͹ͳሻ 
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ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
             ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ =  ͳ ∙ ͻ,ͺͳ ∙ ͹Ͳ,ͷ = ͸ͻͳ,͸ͳ ˍʜ,                                     ሺ͸.͹ʹሻ 
 

ɝɞɟ   ܵˠ˒- ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɚ ɫ ɩɨɦɨɳɶɸ 
AutoCAD, ܵ ˠ˒=70,5 ɦ2. 

ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 
ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɶɧɵɯ ɟё ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ AutoCAD. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
            ܹ̠ = ௪ߩ ∙ ݃ ∙ ܵ˗ = ͳ ∙ ͻ,ͺͳ ∙ ͺͳ,ͻͳ = ͺͲ͵,ͷ ˍʜ,                                           ሺ͸.͹͵ሻ 
 
6.4.4 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ 
ː݌              = ːߛ ℎː݃ݐଶ ቀͶͷ − 𝜑ːʹቁ = ͳͳ ∙ ͳ ∙ ଶ݃ݐ (Ͷͷ − ʹͲʹ) = ͷ,Ͷ ˍʜˏଶ ,                  ሺ͸.͹Ͷሻ 
 

ɝɞɟ     ːߛ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (9÷ ͳ͵ሻ ˍʜ/ˏଷ;  
          ːߛ = ͳͳˍʜ/ˏଷ;   ℎː − ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦ ɨɬ ɭɪɨɜɧɹ ɡɚɢɥɟɧɢɹ ɞɧɚ, ℎː = ʹ ˏ; 

  𝜑ː = ʹͲ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ.  
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
ːܧ             = ʹːℎː݌ = ͷ,Ͷ ∙ ʹʹ = ͷ,Ͷ ˍʜˏ,                                                                           ሺ͸.͹ͷሻ 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, 
ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ 
ɫɥɨɸ ɧɚɧɨɫɨɜ ݌ː, ɚ ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ ɧɚɧɨɫɨɜ: 
′˓ˆ.ʏ݌  = ːߛ ℎː݃ݐଶ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ,                                     ሺ͸.͹͸ሻ  

′˓ˆ.ʏ݌             = ͳͳ ∙ ͳ ∙ ଶ݃ݐ (Ͷͷ − ͵ʹʹ) − ʹ ∙ ͺͲ ∙ ݃ݐ (Ͷͷ − ͵ʹʹ) = −Ͷͷ,Ͷʹ ˍʜˏଶ ; 
′′˓ˆ.ʏ݌             = ሺːߛ ℎː+˅ߛ ˊ˅ ˆ˓ℎˆ˓ሻ ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ,      ሺ͸.͹͹ሻ 

= ′′˓ˆ.ʏ݌  ሺͳͳ ∙ ͳ + ͳ͹,ͷ ∙ ͳሻ ∙ ଶ݃ݐ ቀͶͷ − ଷଶଶ ቁ − ʹ ∙ ͺͲ ∙ ݃ݐ ቀͶͷ − ଷଶଶ ቁ =             = −ͶͲ,Ͳ͵ ˍʜˏమ ;  
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ߛ˅            ˊ˅ ˆ˓ = ଴ߛ − ሺͳ − ݊଴ሻߛ௪ = ʹͷ − ሺͳ − Ͳ,ʹͶሻ ∙ ͻ,ͺͳ = ͳ͹,ͷ ˍʜˏଷ ,              ሺ͸.͹ͺሻ 

 
ɝɞɟ    ˔ − ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɪɚɜɧɨɟ 80 ɤɉɚ;    ߛ଴ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 25 ɤɇ/ˏଷ;    ݊଴ − ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɪɚɜɧɚɹ 0,24;    ߛ௪ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ;      ℎˆ˓ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ɪɚɜɧɚɹ 1ɦ;      𝜑ˆ˓ − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, ɪɚɜɧɵɣ 32°, ɢɫɯɨɞɹ ɢɡ ɨɫɧɨɜɚɧɢɹ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ. 
ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 

˕ˍ˃ܧ              = ˒ˠݏ = ቆ݌ʏ.ˆ˓′ + ʹ′′˓ˆ.ʏ݌ ቇ ℎˆ˓,                                                                   ሺ͸.͹ͻሻ 

˕ˍ˃ܧ              = (−Ͷͷ,Ͷʹ − ͶͲ,Ͳ͵ʹ ) ∙ ͳ = −͸ͷ,ͶͶ ˍʜˏ ; 
 
Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ, ɡɧɚɱɢɬ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ 

ɝɪɭɧɬɚ ɧɚ ȽɌɋ ɨɬɫɭɬɫɬɜɭɟɬ. 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
′′˓ˆ.ʞ݌  = ߛ˅ ˊ˅ ˆ˓ℎˆ˓݃ݐଶ ቀͶͷ + 𝜑ˆ˓ଶ ቁ + ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ + 𝜑ˆ˓ଶ ቁ,                           ሺ͸.ͺͲሻ  

 
′′˓ˆ.ʞ݌  = ͳ͹,ͷ ∙ ͳ ∙ ଶ݃ݐ (Ͷͷ + ͵ʹʹ) + ʹ ∙ ͺͲ ∙ ݃ݐ (Ͷͷ + ͵ʹʹ) = ͵Ͷͷ,͸ ˍʜ/ˏଶ 

  
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 
˔˔˃˒ܧ  = ܵˠ˒ = 𝑝ʞ.ˆ˓′′∙ℎˆ˓ଶ = ଷସହ,଺∙ଵଶ = ͳ͹ʹ,ͺ ˍʜˏ ,                                                  ሺ͸.ͺͳሻ   

 
6.4.5 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚ Ⱥ.Ʌ. 

Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
             ܹ˅ ˑˎː = Ͳ,ͷ ∙ ௪ߩ ∙ ݃ ∙ ℎଵ% ∙ ቆߨߣ + ℎ଴ʹቇ,                                                             ሺ͸.ͺʹሻ 
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             ℎ଴ = ߨ ∙ ℎଵ%ଶߣ = ͵,ͳͶ ∙ Ͳ,ʹͳͻଶʹ,͵͵͹ = Ͳ,Ͳ͸Ͷ͸ ˏ,                                                  ሺ͸.ͺ͵ሻ 
             ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,ʹͳͻ ∙ (ʹ,͵͵͹͵,ͳͶ + Ͳ,Ͳ͸Ͷ͸ʹ ) = ͺ͵ͷ,Ͳ͹͹ ʜ,       

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɍȼȻ ɧɚ 

ɜɟɥɢɱɢɧɭ: 
             ˖˔ = ߨߣʹ − ͵ͅ ℎଵ% = ʹ,͵͵͹ʹ ∙ ͵,ͳͶ − ͵ͅ ∙ Ͳ,ʹͳͻ = Ͳ,ʹͻ ˏ,                                        ሺ͸.ͺͶሻ 

 
ɗɩɸɪɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɨɫɧɨɜɚɧɢɟ 

ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ ɬɪɟɭɝɨɥɶɧɢɤɚ, 
ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ  1,1∙ ℎଵ% = 1,1∙0,219 = 0,241 
ɦ ɧɚɞ ɍȼȻ, ɚ ɞɪɭɝɚɹ ɧɢɠɟ ɍȼȻ ɧɚ8∙ ℎଵ% = 8∙0,219 = 1,754 ɦ. 

 
6.4.6 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ 

ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+». 

ȼɫɟ ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.3. 
 
Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ  
ɇɚɩɪɚɜɥɟɧɢɟ 

ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 
Ɍɜ 1  2204,50 7,1 15651,97 
Ɍɧ 1  108,35 1,6 -173,36 
Gɛ 0,95  1280,20 3,6 -4608,72 
Gɩɥ 0,95  3290,42 1,4 -4606,59 

Wɜɡɜ 1  691,61 0 0 
Wɮ 1  820,08 3,7 3034,07 
Qɡ 0,9  15,85 5,7 -90,32 

Wɜɨɥɧ 1  0,84 21,1 17,62 
ȿɚɤɬ 1,2  -65,44 2,33 -152,48 
ȿɩɚɫ 0,8  172,8 0,7 120,96 
ΣN  8519,14 

ΣM 9193,15 
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Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

 Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = − ͺͷͳͻ,ͳͶͳͷ + ͸ ∙ ͻͳͻ͵,ͳͷͳͷଶ = −͵ʹ͵,͸ ˍʜˏଶ ,            ሺ͸.ͺͷሻ 

 
ɝɞɟ     ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;            ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;            ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ,                                                                  ሺ͸.ͺ͸ሻ 
            𝜎௫௨ = −͵ʹ͵,͸ ∙ Ͳଶ − ͳͲ ∙ ͳͺ,͸ሺͳ − Ͳଶሻ = −ͳͺ͸ ˍʜˏଶ ,                                    
 

ɝɞɟ  ߛ௪ = ͳͲ ɤН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ, ɜ ɧɚɲɟɦߙ ଵ, ɝɞɟߙ
ɫɥɭɱɚɟ ݉௨ = Ͳ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = ሺͳͲ ∙ ͳͺ,͸ − ͵ʹ͵,͸ሻ ∙ Ͳ = Ͳˍʜˏଶ ,                  ሺ͸.ͺ͹ሻ 

 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
             𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ ,                                                                 ሺ͸.ͺͺሻ 
             𝜎ଵ௨ = −͵ʹ͵,͸ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͳͺ,͸ ∙ Ͳଶ =  −͵ʹ͵,͸ ˍʜˏଶ . 

 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 

            𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͳͺ,͸ = −ͳͺ͸ ˍʜˏଶ ,                                                     ሺ͸.ͺͻሻ 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = − ͺͷͳͻ,ͳͶͳͷ − ͸ ∙ ͻͳͻ͵,ͳͷͳͷଶ = −ͺʹͶ,ͷ͵ ˍʜˏଶ ,           ሺ͸.ͻͲሻ 
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ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ,                                                                    ሺ͸.ͻͳሻ 
             𝜎௫௧ = −ͺʹͶ,ͷ͵ ∙ ሺ−Ͳ,͹ሻଶ − ͳͲ · Ͷ,͹ ∙ ሺͳ − Ͳ,͹ଶሻ = −Ͷ͵͵,Ͳͻ ˍʜˏଶ . 
 

ɝɞɟ     ݉௧ = tan   ;ଶߙ
ௗ௧ܪ        ;ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ           – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
             𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ ,                                                                          ሺ͸.ͻʹሻ 
             𝜏௫௬௧ = −ሺͳͲ ∙ Ͷ,͹ − ͺʹͶ,ͷ͵ሻ ∙ Ͳ,͹ = ͷͶͶ,ʹ͹ ˍʜˏଶ , 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
             𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ,                                                                 ሺ͸.ͻ͵ሻ 
             𝜎ଷ௧ = −ͺʹͶ,ͷ͵ ∙ ሺͳ + Ͳ,͹ଶሻ + ͳͲ ∙ ͷ,͹ ∙ Ͳ,͹ଶ = −ͳʹͲͷ,ͷʹ ˍʜˏଶ , 
             𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ Ͷ,͹ = −Ͷ͹ ˍʜˏଶ ,                                                          ሺ͸.ͻͶሻ 
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.4. 

 
Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɱёɬ ɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ 

ɋɨ ɫɬɨɪɨɧɵ ȼȻ 
Ɂɧɚɱɟɧɢɟ, ˍʜ/ˏଶ. 

ɋɨ ɫɬɨɪɨɧɵ ɇȻ 
Ɂɧɚɱɟɧɢɟ, ˍʜ/ˏଶ 𝜎௨௬ -323,6 𝜎௬௧ -824,53 𝜎௫௨  -186 𝜎௫௧  -433,09 𝜏௫௬௨   0  𝜏௫௬௧   544,272 𝜎ଵ௨  -323,6 𝜎ଷ௧  -1205,52 𝜎ଷ௨  -186 𝜎ଵ௧  -47 

 
6.4.7 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
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1) ɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 

 𝜎௨௬ < Ͳ,                                                                                                                   ሺ͸.ͻͷሻ 
 −͵ʹ͵,͸ ˍʜ/ˏଶ < Ͳ. 

 
2) ɡɨɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

            |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨,                                                                                            ሺ͸.ͻ͸ሻܪ
 ͵ʹ͵,͸ ˍʜˏଶ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͳ͸,ͺ ൒ Ͷʹ ˍʜˏଶ . 
 
3) ɩɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ: 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ              ∙ ௟௖ߛ ∙ 𝜎ଷ ൑ ௖ௗߛ ∙ ܴ௕ ,                                                                                         ሺ͸.ͻ͹ሻ 
 

ɝɞɟ   ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; 

 ;௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤߛ     
௖ௗߛ   ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹߛ      = Ͳ,ͻ. 

 ܴ௕ ൒ ͳ,ʹͷ ∙ ͳ ∙ ͳͺ͸Ͳ,ͻ = ʹͷͺ,͵͵ ˍʜˏଶ ,                                                                    ሺ͸.ͻͺሻ 

 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ10 ɫ ɪɚɫɱёɬɧɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ͸ͲͲͲˍʜ/ˏଶ: 
 ͸ͲͲͲ ˍʜˏଶ ൒ ʹͷͺ,͵͵ ˍʜˏଶ ,                                                                                       

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.4.8 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
            ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ൯ ∙ tan 𝜑 + ܿ ∙ 𝜔,                                       ሺ͸.ͻͻሻ 
 

ɝɞɟ  𝜑 = ͵ͷ˚– ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ;  
 ܿ = ͳͶͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 
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 𝜔 = ˒ܤ ∙ ͳ = ͶͲ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎ = ʹʹͲͶ,ͷ − ͳͲͺ,͵ͷ + Ͳ,ͺͶ = ʹͲͻ͸,ͻͻ ˍʜˏଶ ,           ሺ͸.ͳͲͲሻ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒  ௡,                                                                                                          ሺ͸.ͳͲͳሻߛ

 Ͷͳ͹ͻ,ͷͻ ∙ Ͳ,ͻͷʹͲͻ͸,ͻͻ ∙ ͳ = ͳ,ͺͻ, 
 ͳ,ͺͻ ൒ ͳ,ʹ                                                                                                              
 

Ⱥɧɚɥɢɡɢɪɭɹ ɪɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ 
ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ, ɚ ɬɚɤɠɟ 
ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ ɧɚɞёɠɧɨɫɬɢ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё 
ɭɫɬɨɣɱɢɜɨɫɬɶ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ, ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ Ƚɗɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ 
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ 

«Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» 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 

 
7.1.1 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɞɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɪɚɛɨɬɧɢɤɨɜ Ʌɚɧɤɨɜɫɤɨɣ Ƚɗɋ 
 
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɝɨ ɬɪɭɞɚ ɧɚ 

Ʌɚɧɤɨɜɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ   ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
 1.Ɉɪɝɚɧɢɡɨɜɵɜɚɟɬ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
 2.Ɉɫɭɳɟɫɬɜɥɹɟɬ ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɧɚɞɡɨɪ ɡɚ 

ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 3.Ɉɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ 

ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɨɛɴɟɤɬɚɯ; 

 4.Ɉɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 5.Ɉɪɝɚɧɢɡɨɜɵɜɚɟɬ ɢ ɤɨɨɪɞɢɧɢɪɭɟɬ ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ.  
ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɩɪɢɜɟɞёɬ ɤ ɪɨɫɬɭ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ: 

ɪɨɫɬ ɩɪɢɛɵɥɢ; ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ ɡɚ ɪɚɛɨɬɭ ɫ 
ɜɪɟɞɧɵɦɢ ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ; ɭɦɟɧɶɲɟɧɢɟ, ɬɪɚɜɦɚɬɢɡɦɚ, 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ; ɭɦɟɧɶɲɟɧɢɟɦ ɬɟɤɭɱɟɫɬɢ ɤɚɞɪɨɜ ɢ ɬ.ɞ. 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ, ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ 
ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟ 
ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ. 
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Ɉɫɧɨɜɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɫɢɫɬɟɦɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɦɟɪɨɩɪɢɹɬɢɹ: 

- ɋɨɡɞɚɧɢɟ ɫɥɭɠɛɵ ɨɯɪɚɧɵ ɬɪɭɞɚ; 
- ɉɪɨɜɟɞɟɧɢɟ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ; 
- ɉɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɚ ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ; 
- Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ. 
Ʉɚɠɞɵɣ ɫɨɬɪɭɞɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɩɪɚɜɢɥɚɦ ɢ ɛɟɡɨɩɚɫɧɵɦ 

ɦɟɬɨɞɚɦ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ. 

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɚɤɢɯ ɤɚɤ: 

1. ȽɈɋɌ 12.0.004-90 ɋɋȻɌ. Ɉɪɝɚɧɢɡɚɰɢɹ ɨɛɭɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 
Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ (1999); 

2. ɋɌɈ 17230282.27.140.022-2008 «Ɂɞɚɧɢɹ Ƚɗɋ ɢ ȽȺɗɋ. ɍɫɥɨɜɢɹ 
ɫɨɡɞɚɧɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» - ȼɜɟɞ. 30.10.2008 – Ɇɨɫɤɜɚ: ɈȺɈ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ», 2008. 
 

7.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  
 
7.2.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ  
 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɴɟɤɬɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ. 

Ɍɚɤ ɤɚɤ ɝɢɞɪɨɭɡɟɥ ɧɚɯɨɞɢɬɫɹ ɜ ɦɚɥɨɧɚɫɟɥɟɧɧɨɣ ɡɨɧɟ, ɞɨɥɠɧɨ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ 
ɫɬɚɧɰɢɢ, ɨɛɫɥɭɠɢɜɚɸɳɭɸ ɝɢɞɪɨɭɡɟɥ. 

ɋɢɫɬɟɦɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ ɭɪɨɜɧɟɦ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ 
ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɤɪɢɬɟɪɢɹɦɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɬɢɯ ɫɢɫɬɟɦ ɞɥɹ ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɰɟɧɧɨɫɬɟɣ, ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɫɬɚɞɢɣ ɜɵɩɨɥɧɹɬɶ ɨɞɧɭ ɢɡ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: 

1.ɂɫɤɥɸɱɚɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɠɚɪɚ; 
2.Ɉɛɟɫɩɟɱɢɜɚɬɶ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɥɸɞɟɣ; 
3.Ɉɛɟɫɩɟɱɢɜɚɬɶ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ; 
4.Ɉɛɟɫɩɟɱɢɜɚɬɶ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɰɟɧɧɨɫɬɟɣ ɨɞɧɨɜɪɟɦɟɧɧɨ. 
Ɉɩɚɫɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ 

ɰɟɧɧɨɫɬɢ, ɹɜɥɹɸɬɫɹ: 
1.ɉɥɚɦɹ ɢ ɢɫɤɪɵ; 
2.ɉɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ; 
3.Ɍɨɤɫɢɱɧɵɟ ɩɪɨɞɭɤɬɵ ɝɨɪɟɧɢɹ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ; 
4.Ɂɚɞɵɦɥɟɧɢɟ; 
5.ɉɨɧɢɠɟɧɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ (ɫɨɞɟɪɠɚɧɢɹ) ɤɢɫɥɨɪɨɞɚ. 
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Ʉ ɜɬɨɪɢɱɧɵɦ ɩɪɨɹɜɥɟɧɢɹɦ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ 
ɧɚ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ ɰɟɧɧɨɫɬɢ, ɨɬɧɨɫɹɬɫɹ: 

-Ɉɫɤɨɥɤɢ, ɱɚɫɬɢ ɪɚɡɪɭɲɢɜɲɢɯɫɹ ɚɩɩɚɪɚɬɨɜ, ɚɝɪɟɝɚɬɨɜ, ɭɫɬɚɧɨɜɨɤ, 
ɤɨɧɫɬɪɭɤɰɢɣ; 

-Ɋɚɞɢɨɚɤɬɢɜɧɵɟ ɢ ɬɨɤɫɢɱɧɵɟ ɜɟɳɟɫɬɜɚ ɢ ɦɚɬɟɪɢɚɥɵ, ɜɵɲɟɞɲɢɟ ɢɡ 
ɪɚɡɪɭɲɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɭɫɬɚɧɨɜɨɤ; 

-ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɜɨɡɧɢɤɲɢɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɧɨɫɚ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɨɤɨɩɪɨɜɨɞɹɳɢɟ ɱɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɚɩɩɚɪɚɬɨɜ, ɚɝɪɟɝɚɬɨɜ; 

-Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɜɡɪɵɜɚ ɩɨ ȽɈɋɌ 12.1.010, ɩɪɨɢɫɲɟɞɲɟɝɨ ɜɫɥɟɞɫɬɜɢɟ 
ɩɨɠɚɪɚ; 

-Ɉɝɧɟɬɭɲɚɳɢɟ ɜɟɳɟɫɬɜɚ. 
Ʌɸɛɚɹ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨɠɚɪɧɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɟɣ ɩɟɪɫɨɧɚɥɚ. 
Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ.  
 
7.2.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ: 

ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ 
ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ 
ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ – ɞɪɟɧɱɟɪɚɦɢ – ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ 
ɨɛɦɨɬɤɢ. 

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

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɤ ɦɟɫɬɭ ɜɨɡɝɨɪɚɧɢɹ, ɜɤɥɸɱɚɹ ɡɚɩɨɪɧɨ-ɩɭɫɤɨɜɵɟ 
ɭɫɬɪɨɣɫɬɜɚ. 

ɋɩɟɰɢɚɥɶɧɵɟ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɛɟɡɨɩɚɫɧɵɯ ɩɨɡɢɰɢɹɯ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

http://docs.cntd.ru/document/5200270
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7.2.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 
 
1. ɧɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

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

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

5. ɩɪɢ 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. ɪɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 
7. ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 

ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɚ ɢɥɢ ɢɡ ɫɚɦɨɣ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ. 

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

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

10. ɡɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 
ɛɚɬɚɪɟɣ ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ 
ɨɞɧɨɫɦɟɧɧɭɸ ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ 
ɫɝɨɪɚɟɦɵɟ ɦɚɬɟɪɢɚɥɵ. 
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7.3 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 
 
7.3.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
Ʌɚɧɤɨɜɫɤɢɣ ɝɢɞɪɨɭɡɟɥ, ɪɚɫɩɨɥɨɠɟɧ ɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ, ɧɚ ɪɟɤɟ 

Ʌɚɧɤɨɜɚɹ. 
Ʌɟɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ Ɉɥɚ (22 ɤɦ ɨɬ ɭɫɬɶɹ), ɧɚɡɜɚɧɚ ɩɨ ɢɦɟɧɢ ɪɵɛɵ ɥɚɧɨɤ 

(ɥɟɧɨɤ). ȼɵɬɟɤɚɟɬ ɢɡ ɝɨɪɧɨɝɨ ɨɡɟɪɚ Ʉɢɫɢ. Ⱦɥɢɧɚ — 162 ɤɦ, ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ 
— 3270 ɤɦ². ȼɵɫɨɬɚ ɭɫɬɶɹ — 45 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ. 

 ȼ ɩɢɬɚɧɢɟ ɪɟɤɢ ɭɱɚɫɬɜɭɸɬ ɞɨɠɞɟɜɵɟ ɨɫɚɞɤɢ, ɩɨɞɡɟɦɧɵɟ ɢ ɬɚɥɵɟ ɜɨɞɵ.  
Ɉɫɧɨɜɧɵɦɢ ɮɚɡɚɦɢ ɪɟɠɢɦɚ ɪɟɤɢ ɹɜɥɹɸɬɫɹ ɜɟɫɟɧɧɟ-ɥɟɬɧɟɟ ɩɨɥɨɜɨɞɶɟ ɢ 

ɡɢɦɧɹɹ ɦɟɠɟɧɶ. ȼ ɨɫɟɧɧɢɟ ɦɟɫɹɰɵ ɱɚɫɬɨ ɧɚɛɥɸɞɚɸɬɫɹ ɞɨɠɞɟɜɵɟ ɩɚɜɨɞɤɢ. 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɥɚɫɬɢ ɦɧɨɝɨɥɟɬɧɹɹ ɦɟɪɡɥɨɬɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ; ɦɨɳɧɨɫɬɶ 

ɟё ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɫɢɥɶɧɨ ɢɡɦɟɧɹɟɬɫɹ. ɇɚɢɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ ɦɟɪɡɥɨɬɚ ɞɨɫɬɢɝɚɟɬ 
ɜ ɝɨɪɚɯ ɫɟɜɟɪɧɨɣ ɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɨɛɥɚɫɬɢ; ɜ ɸɠɧɵɯ ɩɪɢɛɪɟɠɧɵɯ 
ɪɚɣɨɧɚɯ ɦɨɳɧɨɫɬɶ ɟё ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɚ ɢɧɨɝɞɚ ɨɧɚ ɢ ɜɨɜɫɟ ɨɬɫɭɬɫɬɜɭɟɬ. ȼ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬɫɭɬɫɬɜɭɸɬ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ.  

ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ʌɚɧɤɨɜɚɹ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɯɚɪɢɭɫ, ɤɢɠɭɱ, ɦɚɥɶɦɚ ɢ ɬ.ɞ 

ȼɨɡɞɟɣɫɬɜɢɟ Ʌɚɧɤɨɜɫɤɭɸ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 

 
7.3.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ʌɚɧɤɨɜɫɤɨɝɨ 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;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 



 

101 
 

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

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

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

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 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. 

 
7.3.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɭ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

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

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 
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2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

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

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

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

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

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

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

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

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

- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
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;   
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1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 

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

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  

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

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

2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;         
 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;         
 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;           

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ; 

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

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ; 
2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

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

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 
7.3.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʌɚɧɤɨɜɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

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

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

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

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

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 
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1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɹɞɨɦ ɫ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ – ɩ.Ɉɥɚ, 

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 Ʌɚɧɤɨɜɚɹ ɨɬ ɫɛɪɨɫɨɜ Ʌɚɧɤɨɜɫɤɨɣ Ƚɗɋ ɧɢɠɟ 
ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫёɥɤɚ Ɉɥɚ ɢ ɞɪɭɝɢɯ ɧɢɡ ɥɟɠɚɳɢɯ ɩɨ ɬɟɱɟɧɢɸ ɧɚɫɟɥёɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ Ʌɚɧɤɨɜɫɤɨɣ 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 ɜɨɞɨɨɯɪɚɧɚɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 
8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ  
 
8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɧɚɤɨɩɥɟɧɚ, ɨɧɚ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ ȿɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɩɪɨɞɚɠɚ. ɐɟɧɚ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɸ ɜɵɪɚɠɚɟɬɫɹ ɜ ɪɭɛɥɹɯ ɡɚ ɩɨɬɪɟɛɥɟɧɧɵɣ ɤɢɥɨɜɚɬɬ–ɱɚɫ. 

Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ƚɨɞ 2024 2025 2026 2027 2028 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, Ɇȼɬ 

11,25 27 27 27 27 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

2430 4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ,  

ɦɥɧ Ɇȼɬ·ɱ 
27337,5 108000 108000 108000 108000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, 

% 
0,39 0,39 0,39 0,39 0,39 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, 

ɬɵɫ Ɇȼɬ·ɱ 
106,62 421,20 421,20 421,20 421,20 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ 

Ɇȼɬ·ɱ 
27230,88 107578,80 107578,80 107578,80 107578,80 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 

ɪɭɛ./Ɇȼɬ·ɱ 
1143 1175 1206 1235 1262 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ. 31,12 126,41 129,74 132,6 135,76 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ. 
ɪɭɛ. 5,19 21,07 21,62 22,14 22,63 

 
ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɨɣ ɬɚɛɥɢɰɵ, ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɨɛɴёɦ ɜɵɪɭɱɤɢ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɚɤɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɤɚɤ ɜɜɨɞɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɧɨɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
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8.1.2 Ɍɟɤɭɳɟɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ 

ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 - 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 
16.01.2017 ɝ. №9) [1] ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ɍɟɤɭɳɢɦɢ ɪɚɫɯɨɞɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 

ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɨɞɭɤɰɢɢ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 2,871 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 3,082 
ɂɬɨɝɨ 5,953 

 
ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.3. 
 

Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɝɢɞɪɨɭɡɥɚ 
ɗɬɚɩɵ ɩɪɨɟɤɬɚ, ɥɟɬ ȼɟɥɢɱɢɧɚ,% 

Ɉɬ 1 ɞɨ 5  0,12 
Ɉɬ 6 ɞɨ 15  0,17 

Ɉɬ 16 ɞɨ 25 0,30 
ɋɜɵɲɟ 25 0,40 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 

ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 2017 ɝɨɞɚ ɜ ɬɚɛɥɢɰɟ 8.4. 
 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɦɥɧ. ɪɭɛ. 
ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 1,523 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬɱ 0,106 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./ Ɇȼɬɱ 0,031 

ɂɬɨɝɨ 1,660 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɧɚɥɨɝ ɧɚ 
ɜɨɞɭ ɪɟɤɢ Ʌɚɧɤɨɜɚɹ ɞɥɹ ɜɨɞɨɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2024 ɝ. ɩɨ 2028 ɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.5, ɪɢɫɭɧɨɤ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2024 2025 2026 2027 2028 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. 

ɪɭɛ. 
7,868 13,579 8,666 8,666 8,666 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. 

ɪɭɛ. 
2,918 3,253 3,320 3,320 3,320 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 5,953 14,288 14,288 14,288 14,288 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ. 

0,364 0,576 0,587 0,587 0,587 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ. 

ɪɭɛ. 

1,660 3,985 3,985 3,985 3,985 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ. ɪɭɛ. 0,373 1,119 1,119 1,119 1,119 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 19,138 36,802 31,967 31,967 31,967 
 

ɂɡ ɬɚɛɥɢɰɵ 8.5 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ, ɱɬɨ ɡɚɬɪɚɬɵ ɫɧɢɠɚɸɬɫɹ ɡɚ ɫɱɟɬ 
ɟɠɟɝɨɞɧɨɝɨ ɭɦɟɧɶɲɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ. 
 

 
Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 

7,868

2,918

5,953

0,364 1,66

0,373 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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8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨɫɥɟ, ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɷɬɨ ɨɬɜɟɞɟɧɢɟ 

ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɢ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ: 

 ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20% ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
 ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2% ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ – 4,8 ɪɭɛ. ɧɚ 1 ɤȼɬ∙ɱ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 ɇȾɋ –20% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
 ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɡɚ 2026-2030 ɝɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

8.6.  
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
Ƚɨɞ 2026 2027 2028 2029 2030 

ɇɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, 
ɦɥɧ. ɪɭɛ. 

97,769 107,738 108,800 110,536 112,671 

ɇȾɋ, ɦɥɧ. 
ɪɭɛ. 40,516 49,474 50,640 51,720 52,864 

ȼɡɧɨɫɵ ɜ 
ɫɨɰ. ɮɨɧɞɵ, 

ɦɥɧ. ɪɭɛ 
18,955 18,955 15,742 12,529 12,529 

ɇɚɥɨɝ ɧɚ 
ɢɦɭɳɟɫɬɜɨ, 

ɬɵɫ. ɪɭɛ. 
7,088 6,898 6,707 6,516 6,326 

ɂɬɨɝɨ 164,330 183,066 181,890 181,303 184,392 
 

ɂɡ ɩɪɢɜɟɞёɧɧɵɯ ɞɚɧɧɵɯ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ 
ɧɚɥɨɝɨɜ ɫɨɫɬɚɜɥɹɸɬ ɇȾɋ ɢ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ. 

Ɍɚɤ ɠɟ ɟɠɟɝɨɞɧɨ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ. 
 
8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ  
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɟɤɬɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɵɪɭɱɤɨɣ ɨɬ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɢ ɦɨɳɧɨɫɬɢ, ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ. 

Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ 
ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ». 

Ⱦɚɧɧɵɟ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɦɥɧ. ɪɭɛ ɜ ɬɚɛɥɢɰɟ 8.7 
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Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ƚɨɞ 2022 2023 2024 2025 2026 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ) 235,886 242,066 247,852 253,687 259,05 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ 36,802 31,967 31,967 31,967 31,967 
EBITDA (ȼɚɥɨɜɚɹ 

ɩɪɢɛɵɥɶ) 234,767 240,946 246,732 252,568 257,931 

EBIT (ɩɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ) 139,289 150,419 156,396 175,104 193,339 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 

27,857 30,083 31,279 35,02 38,667 

NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ) 111,431 120,335 125,117 140,083 154,671 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ, % 

20 20 20 20 20 

 
ȼɟɥɢɱɢɧɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɜɵɪɭɱɤɢ, 

ɢɫɯɨɞɹ ɢɡ ɬɚɛɥɢɰɵ 8.7.  
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɜɨɡɪɚɫɬɚɟɬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜ ɛɨɥɶɲɢɯ ɨɛɴёɦɚɯ 

ɮɨɪɦɢɪɨɜɚɬɶ ɞɨɯɨɞɵ ɛɸɞɠɟɬɚ ɢ ɞɟɧɟɠɧɵɟ ɧɚɤɨɩɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ.  
 

 
Ɋɢɫɭɧɨɤ 8.2 – Ƚɪɚɮɢɤ Ʉɷɲ – Ɏɥɨ  

 
ɇɚ ɪɢɫɭɧɤɟ 8.2 ɜɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɟɪɢɨɞ: 
1. ȼɨɡɜɟɞɟɧɢɟ ɩɥɨɬɢɧɵ: 
 ɇɚɱɚɥɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɜ 2020 ɝɨɞɭ; 
 ɇɚɱɚɥɨ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɜ 2020 ɝɨɞɭ; 
 ɇɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ 2020 ɝɨɞɭ; 
2. ɍɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
 ɍɫɬɚɧɨɜɤɚ ɩɟɪɜɨɣ ɬɭɪɛɢɧɵ - 2022 ɝɨɞ; 
 ɍɫɬɚɧɨɜɤɚ ɩɟɪɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ - 2022 ɝɨɞ; 
 ɍɫɬɚɧɨɜɤɚ ɩɟɪɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ - 2022 ɝɨɞ; 
 ɋɛɨɪɤɚ ɡɞɚɧɢɟ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɄɊɍɗ - 2022 ɝɨɞ; 
 ɍɫɬɚɧɨɜɤɚ ɜɬɨɪɨɣ ɬɭɪɛɢɧɵ - 2023 ɝɨɞ; 
 ɍɫɬɚɧɨɜɤɚ ɜɬɨɪɨɝɨ ɝɟɧɟɪɚɬɨɪɚ - 2023 ɝɨɞ; 
 ɍɫɬɚɧɨɜɤɚ ɜɬɨɪɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ - 2023 ɝɨɞ; 
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 ɍɫɬɚɧɨɜɤɚ ɬɪɟɬɟɣ ɬɭɪɛɢɧɵ - 2024 ɝɨɞ; 
 ɍɫɬɚɧɨɜɤɚ ɬɪɟɬɶɟɝɨ ɝɟɧɟɪɚɬɨɪɚ - 2024 ɝɨɞ; 
 ɍɫɬɚɧɨɜɤɚ ɬɪɟɬɶɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ - 2024 ɝɨɞ; 
3. ɇɚɱɚɥɨ ɜɵɞɚɱɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ - 2024 ɝɨɞ.  

 
8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ  
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 12.03.2020 №92 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2020-2045 ɝɝ.») 

 
8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ɋɚɫɱɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-
113 [2]. 

ɛ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

«ProjectExpert». Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

 ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ʌɚɧɤɨɜɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ; 
 ɞɚɧɧɚɹ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ, ɫɨɫɬɚɜɥɟɧɧɚɹ ɩɨ ɪɟɚɥɢɹɦ ɪɨɫɫɢɣɫɤɨɣ 

ɷɤɨɧɨɦɢɤɢ. 
 ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɡɧɚɱɢɦɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 
8.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ  
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8- ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ʌɚɧɤɨɜɚɹ Ƚɗɋ ɧɚ 
ɪɟɤɟ Ʌɚɧɤɨɜɚɹ»  

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 138 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 400,421 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,84 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 20,24 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,029 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 74851 
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ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 8.8 ɩɨɤɚɡɚɬɟɥɟɣ ɜɢɞɧɨ, ɱɬɨ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 
ɫɨɫɬɚɜɥɹɟɬ 11,5 ɝɨɞɚ, ɬɚɤɨɣ ɩɪɢɟɦɥɟɦ ɢ ɧɟ ɭɛɵɬɨɱɟɧ ɞɥɹ ɩɪɨɟɤɬɚ.  

Ɍɚɤɠɟ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ, ɱɬɨ ɩɨɤɚɡɵɜɚɟɬ ɧɚ 
ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

 
8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ  
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɨɛɪɚɠɚɸɬ ɢɡɦɟɧɟɧɢɹ ɞɨɯɨɞɨɜ 

ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ (ɬɚɛɥɢɰɚ 
8.9).  

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ 

Ƚɨɞ 2021 2022 2023 2024 2025 2026 
ȼ Ɏɟɞɟɪɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɧ. 

ɪɭɛ. 
12,472 12,472 12,472 15,593 45,627 50,138 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɧ. 

ɪɭɛ. 
0,181 0,283 2,836 6,199 7,058 7,179 

ɇɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ, 

ɦɥɧ. ɪɭɛ. 
12,654 12,755 15,308 21,792 52,686 57,317 

 
ɂɫɯɨɞɹ ɢɡ ɬɚɛɥɢɰɵ 8.9 ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 

ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɫɤɥɚɞɵɜɚɸɳɢɟɫɹ ɢɡ ɜɨɞɧɨɝɨ ɧɚɥɨɝɚ, ɧɚɥɨɝɚ 
ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ, ɜɡɧɨɫɨɜ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɢ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ. Ɇɟɧɶɲɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɸɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɨɧɚ 
ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɧɚɥɨɝɚ ɧɚ ɢɦɭɳɟɫɬɜɨ. 

ȼɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ, ɫɜɹɡɚɧ ɫ ɪɨɫɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɜɢɞɭ ɱɟɝɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ. 

 
8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ  
 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ, ɧɚɫɤɨɥɶɤɨ ɫɢɥɶɧɨ 

ɢɡɦɟɧɢɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɢɡɦɟɧɟɧɢɢ ɨɞɧɨɝɨ ɢ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɚ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ (ɪɢɫɭɧɤɢ 8.3 – 8.5): 

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) ɐɟɧɚ ɫɛɵɬɚ; 
ɜ) ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
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Ɋɢɫɭɧɨɤ 8.3 – ɂɡɦɟɧɟɧɢɟ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ, % 

 
ɂɡ ɪɢɫɭɧɤɚ 8.3 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɩɪɨɢɫɯɨɞɢɬ 

ɭɦɟɧɶɲɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɢ ɧɚɨɛɨɪɨɬ. 
 

 
Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɟ NPV ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 

 
ɇɚ ɪɢɫɭɧɤɟ 8.4 ɩɨɤɚɡɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ 
(PI). 

 

 
Ɋɢɫɭɧɨɤ 8.5 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
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         ɇɚ ɪɢɫɭɧɤɟ 8.5 ɩɨɤɚɡɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɰɟɧɵ ɫɛɵɬɚ ɢ ɜɟɥɢɱɢɧɵ ɢɧɞɟɤɫɚ 
ɩɪɢɛɵɥɶɧɨɫɬɢ (PI). ɑɬɨ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɰɟɧɵ 
ɫɛɵɬɚ ɩɪɢɜɟɞёɬ ɤ ɭɜɟɥɢɱɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ. 
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9 Ⱥɜɬɨɧɨɦɧɵɟ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɦɚɥɵɯ Ƚɗɋ ɜ 
ɨɬɞɚɥёɧɧɵɯ ɪɚɣɨɧɚɯ: ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
 ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɪɢɡɢɫ, ɫɜɹɡɚɧɧɵɣ ɫ ɫɨɤɪɚɳɟɧɢɟɦ ɡɚɩɚɫɨɜ ɨɪɝɚɧɢɱɟɫɤɨɝɨ 

ɬɨɩɥɢɜɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɷɤɨɥɨɝɢɱɟɫɤɢ ɩɪɨɛɥɟɦɚɦ ɢ ɫɨɤɪɚɳɟɧɢɟɦ ɧɟ 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɪɟɫɭɪɫɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɢɫɤɭ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɜɨ ɜɫё 
ɦɢɪɟ. ȼɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɜɵɡɵɜɚɸɬ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɨ ɜɫɟɯ 
ɫɮɟɪɚɯ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɪɟɫɭɪɫɨɜ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ.   

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɷɧɟɪɝɨɪɟɫɭɪɫɨɦ ɪɟɫɭɪɫɨɦ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɞɧɵɟ ɡɚɩɚɫɵ. ɋɬɚɛɢɥɶɧɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ, ɩɨɡɜɨɥɹɟɬ ɧɚɦ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɫɢɫɬɟɦɵ ɫɢɫɬɟɦɵ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɋɚɦɵɟ ɩɟɪɜɵɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɪɨɟɤɬɢɪɨɜɚɥɢɫɶ ɢ ɨɬɧɨɫɢɥɢɫɶ ɤ 
ɦɢɤɪɨȽɗɋ, ɢɯ ɜɪɟɦɹ ɩɨɹɜɥɟɧɢɟ ɫɜɹɡɚɧɨ ɫ ɩɪɨɦɵɲɥɟɧɧɨɦ ɨɫɜɨɟɧɢɢ 
ɷɥɟɤɬɪɨɦɚɲɢɧ ɝɟɧɟɪɚɬɨɪɨɜ. ɇɨ ɭɠɟ ɭ ɜ ɬɨ ɜɪɟɦɹ ɜɨɡɧɢɤɚɥɢ ɜɨɩɪɨɫɵ ɩɨ 
ɭɥɭɱɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɩɪɨɫɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ ɨɬɞɚɥɟɧɧɵɯ 
ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɚɯ, ɜ ɤɨɬɨɪɵɟ ɤɨɦɩɚɤɬɧɨɫɬɶ ɩɪɨɠɢɜɚɸɳɟɝɨ ɧɚɫɟɥɟɧɢɹ, 
ɩɨɷɬɨɦɭ ɜ ɦɚɥɨɧɚɫɟɥёɧɧɵɯ ɪɚɣɨɧɚɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɜɢɬɢɟ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ 
ɷɧɟɪɝɟɬɢɤɢ, ɩɨɫɤɨɥɶɤɭ ɪɚɡɜɢɬɢɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɧɟɪɟɧɬɚɛɟɥɶɧɨ. 

ɉɪɢ ɷɬɨɦ ɚɤɬɭɚɥɶɧɵ ɡɚɞɚɱɢ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɤɚɱɟɫɬɜɨɦ 
ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɜ Ⱥɋɗ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɫɟɬɟɣ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɜɵɲɟ ɩɥɨɬɧɨɫɬɶ. 

 
9.1 Ⱥɜɬɨɧɨɦɧɵɟ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ  
 
ɋɢɫɬɟɦɵ ɚɜɬɨɧɨɦɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ (ɋȺɗ) – ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɷɥɟɤɬɪɨɩɢɬɚɧɢɟɦ ɨɬɞɟɥɶɧɨ ɨɬ ɨɫɧɨɜɧɨɣ ɫɟɬɢ. 
ɋɢɫɬɟɦɵ ɚɜɬɨɧɨɦɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ: 
 ɂɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɨɥɭɱɚɬɶ ɤɚɤɭɸ-ɥɢɛɨ 

ɷɧɟɪɝɢɸ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɟё ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ. Ɋɚɡɧɵɟ ɜɢɞɵ ɝɟɧɟɪɚɬɨɪɨɜ 
ɫɩɨɫɨɛɧɵ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɡɧɵɯ ɜɢɞɚɯ ɬɨɩɥɢɜɚ ɢ ɷɧɟɪɝɢɢ, ɤ ɩɪɢɦɟɪɭ ɫɨɥɧɰɚ, ɢɥɢ 
ɜɟɬɪɚ. 

 ɋɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɩɪɟɨɛɪɚɡɭɟɬ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ ɜ ɩɟɪɟɦɟɧɧɵɣ. 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɦɟɯɚɧɢɡɦɚ ɡɚɩɭɫɤɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
 Ɇɟɯɚɧɢɡɦɚ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɛɨɬɨɣ ɭɫɬɪɨɣɫɬɜɚ – ɛɥɨɤɚ ɤɨɦɦɭɬɚɰɢɢ. 
 Ȼɚɬɚɪɟɢ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 ɉɪɨɜɨɞɤɢ ɞɥɹ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ ɢɡ ɨɫɧɨɜɧɨɣ ɫɟɬɢ. 
 Ɇɟɯɚɧɢɡɦɚ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɧɚɩɪɹɠɟɧɢɹ. 
Ɉɝɪɚɧɢɱɟɧɧɵɟ ɚɜɬɨɧɨɦɧɵɟ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
Ⱦɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɝɪɚɧɢɱɟɧɧɵɯ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɫɭɬɫɬɜɢɟ ɬɨɥɶɤɨ ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɞɫɢɫɬɟɦ ɢ ɭɫɬɪɨɣɫɬɜ.  
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Ɋɚɛɨɬɚ ɫ ɨɝɪɚɧɢɱɟɧɢɹɦɢ ɛɭɞɟɬ ɜɨɡɦɨɠɧɚ: 
 Ȼɟɡ ɫɬɚɛɢɥɢɡɚɬɨɪɚ, ɧɨ ɧɟ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ ɬɨɤɚ; 
 Ƚɟɧɟɪɚɬɨɪ ɧɟ ɨɛɹɡɚɬɟɥɟɧ, ɤɚɤ ɢ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ. 

Ɇɨɠɟɬ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɢ ɛɥɨɤ ɤɨɦɦɭɬɚɰɢɢ, ɨɞɧɚɤɨ ɩɪɢɞɟɬɫɹ ɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ 
ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ, ɧɚɤɨɩɥɟɧɧɵɦ ɜ ɚɤɤɭɦɭɥɹɬɨɪɚɯ. 

 Ȼɟɡ ɛɚɬɚɪɟɣ ɢ ɢɧɜɟɪɬɨɪɚ – ɜɪɟɦɟɧɧɨɣ ɩɪɨɦɟɠɭɬɨɤ ɦɟɠɞɭ ɪɚɛɨɬɨɣ 
ɝɟɧɟɪɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ, ɚ ɩɟɪɢɨɞ ɪɚɛɨɬɵ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ; 

 Ⱥɜɬɨɧɨɦɧɚɹ ɪɚɛɨɬɚ ɝɟɧɟɪɚɬɨɪɚ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɚɬɶ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɢ 

 
9.2 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɚɜɬɨɧɨɦɧɨɣ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 

 
ɋɢɫɬɟɦɚ ɚɜɬɨɧɨɦɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɝɟɧɟɪɢɪɭɟɬ ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɢɡ 

ɞɪɭɝɢɯ ɜɢɞɨɜ ɷɧɟɪɝɢɢ. Ȼɥɨɤ ɛɚɬɚɪɟɣ ɩɪɢɨɛɪɟɬɚɟɬ ɡɚɪɹɞ. 
ɉɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɬ ɜɧɟɲɧɟɣ ɫɟɬɢ ɢɧɜɟɪɬɨɪ ɜ ɬɭ ɠɟ ɫɟɤɭɧɞɭ ɧɚɱɢɧɚɟɬ 

ɩɨɬɪɟɛɥɹɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɬ ɡɚɪɹɠɟɧɧɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ. Ʉɨɧɬɪɨɥɢɪɭɟɬ ɷɬɨɬ 
ɩɪɨɰɟɫɫ ɛɥɨɤ ɤɨɦɦɭɬɚɰɢɢ.  

Ɋɟɠɢɦ ɝɟɧɟɪɚɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɤɥɸɱɟɧɢɟ ɬɨɤɚ ɱɟɪɟɡ ɢɫɬɨɱɧɢɤ 
ɷɥɟɤɬɪɢɱɟɫɬɜɚ. ɗɥɟɤɬɪɢɱɟɫɬɜɨ ɧɚɱɢɧɚɟɬ ɡɚɪɹɠɚɬɶ ɚɤɤɭɦɭɥɹɬɨɪ ɜɧɨɜɶ, ɛɚɬɚɪɟɢ 
ɩɪɢɨɛɪɟɬɚɸɬ ɡɚɪɹɞ.  

ȿɫɥɢ ɫɢɫɬɟɦɚ ɩɟɪɟɝɪɟɥɚɫɶ ɢ ɝɟɧɟɪɚɬɨɪ ɛɨɥɶɲɟ ɧɟ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɫɜɨɢ 
ɮɭɧɤɰɢɢ, ɩɨɤɚ ɧɟ ɨɫɬɵɧɟɬ, ɥɢɛɨ ɟɫɥɢ ɚɤɤɭɦɭɥɹɬɨɪ ɭɠɟ ɡɚɪɹɞɢɥɫɹ ɧɚ 100% ɢ ɧɟɬ 
ɫɦɵɫɥɚ ɩɪɨɞɨɥɠɚɬɶ ɟɝɨ ɧɚɩɨɥɧɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ, ɬɨ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɟɬɫɹ, ɢ 
ɷɧɟɪɝɢɹ ɛɨɥɶɲɟ ɧɟ ɢɞɟɬ ɨɬ ɝɟɧɟɪɚɬɨɪɚ. 

Ɉɫɨɛɟɧɧɵɦ ɩɥɸɫɨɦ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜɪɟɦɹ ɟɝɨ ɪɚɛɨɬɵ ɦɨɠɟɬ 
ɛɵɬɶ ɧɟɨɝɪɚɧɢɱɟɧɧɵɦ. Ɉɛɵɱɧɵɣ ɝɟɧɟɪɚɬɨɪ ɢɦɟɟɬ ɥɢɦɢɬ ɩɟɪɢɨɞɚ ɪɚɛɨɱɟɝɨ 
ɩɪɨɰɟɫɫɚ ɞɨ ɞɜɟɧɚɞɰɚɬɢ ɱɚɫɨɜ.  

ɇɨ ɋȺɗ ɨɝɪɚɧɢɱɟɧɚ ɦɚɤɫɢɦɚɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɡɚɪɹɞɚ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ 
ɨɬ ɟɦɤɨɫɬɢ ɛɚɬɚɪɟɣ. Ʉɨɝɞɚ ɡɚɪɹɞ ɢɫɱɟɪɩɚɧ, ɬɨ ɬɨɤ ɩɪɟɤɪɚɳɚɟɬɫɹ ɢ ɭɫɬɪɨɣɫɬɜɨ 
ɧɭɠɞɚɟɬɫɹ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɞɡɚɪɹɞɤɟ. 

 
9.3 Ɉɫɨɛɟɧɧɨɫɬɢ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ   
 
Ⱥɜɬɨɧɨɦɧɵɟ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɢ ɩɨɥɶɡɭɸɬɫɹ ɛɨɥɶɲɢɦ ɫɩɪɨɫɨɦ ɤɚɤ ɭ ɱɚɫɬɧɵɯ 

ɥɢɰ – ɜɥɚɞɟɥɶɰɟɜ ɡɚɝɨɪɨɞɧɵɯ ɞɨɦɨɜ, ɞɚɱ, ɤɨɬɬɟɞɠɟɣ, ɬɚɤ ɢ ɭ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ 
ɛɢɡɧɟɫɚ – ɧɚɱɢɧɚɹ ɨɬ ɧɟɛɨɥɶɲɢɯ ɫɬɚɧɰɢɣ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɚɮɟ, ɦɚɝɚɡɢɧɨɜ ɢ 
ɡɚɤɚɧɱɢɜɚɹ ɤɪɭɩɧɵɦɢ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ, ɫɬɪɨɢɬɟɥɶɧɵɦɢ 
ɤɨɦɩɚɧɢɹɦɢ, ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. 

Ƚɥɚɜɧɚɹ ɰɟɥɶ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ – ɨɛɟɫɩɟɱɟɧɢɟ 
ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɤɬɚ (ɡɞɚɧɢɹ, ɫɨɨɪɭɠɟɧɢɹ, ɤɨɦɩɥɟɤɫɚ) ɨɬ ɰɟɧɬɪɚɥɶɧɵɯ 
ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɫɢɫɬɟɦ ɢɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɜ ɬɟɯ 
ɪɚɣɨɧɚɯ, ɝɞɟ ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɟɬɹɦ. 
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9.4 Ⱥɜɬɨɛɚɥɥɚɫɬɧɵɟ ɫɢɫɬɟɦɵ ɫ ɮɚɡɨɜɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɦɨɳɧɨɫɬɢ 
 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɮɭɧɤɰɢɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɜɵɯɨɞɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɛɚɥɥɚɫɬɧɨɣ ɫɢɫɬɟɦɨɣ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɢɦɟɸɬɫɹ 
ɦɨɞɢɮɢɤɚɰɢɢ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɤɚɧɚɥɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ 
ɚɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɫ ɩɨɦɨɳɶɸ ɭɩɪɚɜɥɹɟɦɨɝɨ ɬɢɪɢɫɬɪɨɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ (Ɋɚɡɪɚɛɨɬɚɧɧɨɝɨ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɋɚɦɚɪɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ). 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɫɬɨɬɚ ɞɚɧɧɨɣ ɫɯɟɦɵ (ɪɢɫɭɧɨɤ 9.1), 
ɨɩɪɟɞɟɥɢɥɢ ɜɵɛɨɪ ɢɦɟɧɧɨɝɨ ɷɬɨɝɨ ɬɢɩɚ ɚɜɬɨɛɚɥɥɚɫɬɧɨɣ ɧɚɝɪɭɡɤɢ.  

Ɋɚɛɨɬɚɟɬ ɫɯɟɦɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɇɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɱɟɪɟɡ 
ɩɟɪɜɢɱɧɵɟ ɨɛɦɨɬɤɢ ɬɪɚɧɫɪɟɚɤɬɨɪɨɜ ɩɨɫɬɭɩɚɟɬ ɤ ɧɚɝɪɭɡɤɟ, ɢ ɤ ɛɚɥɥɚɫɬɧɵɦ 
ɧɚɝɪɭɡɤɚɦ. ɋɚɦɢ ɛɚɥɥɚɫɬɧɵɟ ɧɚɝɪɭɡɤɢ ɩɨɞɤɥɸɱɟɧɵ ɜ ɡɜɟɡɞɭ ɱɟɪɟɡ ɫɢɥɨɜɨɣ 
ɜɟɧɬɢɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɬɢɪɢɫɬɨɪɨɜ ɢ ɞɢɨɞɨɜ. 

Ⱦɪɭɝɢɦ ɜɚɪɢɚɧɬɨɦ ɜɤɥɸɱɟɧɢɹ, ɷɬɨ ɜɤɥɸɱɟɧɢɟ ɧɚ ɜɵɩɪɹɦɥɟɧɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. ɍɩɪɚɜɥɟɧɢɟ ɭɝɥɚɦɢ ɜɤɥɸɱɟɧɢɹ ɬɢɪɢɫɬɨɪɨɜ Ɍ1-Ɍ3 
ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɨɦɨɳɶɸ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɵɩɪɹɦɢɬɟɥɹ V4 – V9, ɩɢɬɚɟɦɨɝɨ ɨɬ 
ɬɪɚɧɫɪɟɚɤɬɨɪɨɜ. ȼɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɪɟɚɤɬɨɪɨɜ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ 
ɮɚɡɧɵɦ ɬɨɤɚɦ ɧɚɝɪɭɡɤɢ, ɜɵɩɪɹɦɥɹɟɬɫɹ ɢ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɤ ɪɟɡɢɫɬɨɪɭ 
ɭɩɪɚɜɥɟɧɢɹ. ɇɚɩɪɹɠɟɧɢɟ ɭɩɪɚɜɥɟɧɢɹ ɢɦɟɟɬ ɡɚɩɢɪɚɸɳɭɸ ɩɨɥɹɪɧɨɫɬɶ ɞɥɹ 
ɞɢɨɞɨɜ, ɨɧɢ ɨɬɤɪɵɜɚɸɬɫɹ ɜɦɟɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɢɪɢɫɬɨɪɚɦɢ, ɤɨɝɞɚ 
ɥɢɧɟɣɧɨɟ ɩɪɟɜɵɫɢɬ ɭɩɪɚɜɥɹɸɳɢɟ ɧɚɩɪɹɠɟɧɢɟ. 

 

 
Ɋɢɫɭɧɨɤ 9.1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɟɝɭɥɹɬɨɪɚ ɚɜɬɨɛɚɥɥɚɫɬɧɨɣ 

ɧɚɝɪɭɡɤɢ 
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Ⱦɥɹ ɥɸɛɵɯ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɣ ɬɨɤɚ ɧɚɝɪɭɡɤɢ ɜ ɫɯɟɦɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɮɚɡɨɜɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɛɚɥɥɚɫɬɚ. 

Ɉɝɪɚɧɢɱɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɥɶɤɨ ɩɨ ɰɟɩɢ ɛɚɥɥɚɫɬɧɨɣ 
ɧɚɝɪɭɡɤɢ ɩɪɢɜɨɞɹɬ ɤ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɬɨɱɧɨɫɬɶɸ ɫɬɚɛɢɥɢɡɚɰɢɢ ɜɟɥɢɱɢɧɵ ɢ 
ɱɚɫɬɨɬɵ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɪɢɦɟɧɹɟɦɵɟ ɛɨɥɟɟ «ɠёɫɬɤɢɟ» ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɩɨɜɵɲɚɸɬ ɬɨɱɧɨɫɬɶ ɫɬɚɛɢɥɢɡɚɰɢɢ ɱɚɫɬɨɬɵ ɧɚɩɪɹɠɟɧɢɹ, ɨɞɧɚɤɨ, ɨɬɤɥɨɧɟɧɢɟ ɟɝɨ 
ɜɟɥɢɱɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɩɪɢ ɷɬɨɦ ɜɨɡɪɚɫɬɚɟɬ. Ɉɛɴɹɫɧɟɧɢɟ ɜɫɟɦɭ 
ɷɬɨɦ ɜɡɚɢɦɧɚɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɧɚɩɪɹɠɟɧɢɟɦ, ɪɢɫɭɧɨɤ 9.2. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɦɚɥɵɟ Ƚɗɋ ɫ ɨɞɧɨɤɚɧɚɥɶɧɨɣ 
ɫɢɫɬɟɦɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɭɪɨɜɟɧɶ ɫɬɚɛɢɥɢɡɚɰɢɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨ 
ɜɟɥɢɱɢɧɟ ܷ = ܷːˑˏ ± ሺͻ − ͳʹሻ%, ɩɨ ɱɚɫɬɨɬɟ 𝜔 = 𝜔ːˑˏ ± ሺͳ,ͺ − ͷሻ%. Ɍɚɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɞɨɫɬɢɝɚɸɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɩɚɫɫɢɜɧɭɸ ɧɚɝɪɭɡɤɭ ɫ ɧɟɢɡɦɟɧɧɵɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɦɨɳɧɨɫɬɢ ɜ ɞɢɚɩɚɡɨɧɟ ܿݏ݋𝜑 = Ͳ.ͺ − ͳ. 
 

 
Ɋɢɫɭɧɨɤ 9.2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɫɬɚɛɢɥɢɡɚɰɢɢ 
 
9.5 Ɏɨɪɦɚ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɦɢɤɪɨȽɗɋ ɫ ɮɚɡɨɪɟɝɭɥɢɪɭɟɦɨɣ 

ɛɚɥɥɚɫɬɧɨɣ ɧɚɝɪɭɡɤɨɣ 
 
Ⱥɜɬɨɛɚɥɥɚɫɬɧɵɟ ɫɢɫɬɟɦɵ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɢɦɟɧɢɦɵ ɞɥɹ ɥɸɛɨɝɨ ɬɢɩɚ 

ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɦɨɝɭɬ ɫɨɡɞɚɜɚɬɶ ɧɚ ɨɫɧɨɜɟ ɬɢɪɪɢɫɬɨɪɧɵɯ ɤɨɦɦɭɬɚɬɨɪɨɜ ɢɥɢ ɫɯɟɦ 
ɪɟɝɭɥɹɬɨɪɨɜ ɫ ɮɚɡɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. ȼɚɠɧɟɣɲɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɚɜɬɨɧɨɦɧɵɦ 
ɫɬɚɧɰɢɹɦ  - ɧɚɞёɠɧɨɫɬɶ ɢ ɧɟɛɨɥɶɲɚɹ ɫɬɨɢɦɨɫɬɶ. Ɉɞɧɚɤɨ ɮɚɡɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɜɧɨɫɢɬɶ ɫɭɳɟɫɬɜɟɧɧɵɟ ɢɫɤɚɠɟɧɢɹ ɜ ɮɨɪɦɭ ɤɪɢɜɵɯ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɚɜɬɨɛɚɥɥɚɫɬɧɨɣ ɫɢɫɬɟɦɨɣ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.3. 
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Ɋɢɫɭɧɨɤ 9.3 – ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɫ ɚɜɬɨɛɚɥɥɚɫɬɧɨɣ 

ɫɢɫɬɟɦɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ. 
 
Ⱦɥɹ ɪɚɫɱёɬɚ ɜɟɥɢɱɢɧɵ ɢɫɤɚɠɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɜɵɡɜɚɧɧɵɯ 

ɤɨɦɦɭɬɚɰɢɟɣ ɜɟɧɬɢɥɶɧɨɣ ɧɚɝɪɭɡɤɢ, ɝɟɧɟɪɚɬɨɪ ɦɢɤɪɨȽɗɋ ɷɤɜɢɜɚɥɟɧɬɟɧɬɢɪɭɟɬɫɹ 
ɧɟɢɫɤɚɠёɧɧɨɣ ɗȾɋ ɡɚ ɢɧɞɭɤɬɢɜɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɤɨɦɦɭɬɚɰɢɢ. 

ɋɬɟɩɟɧɶ ɢɫɤɚɠɟɧɢɹ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ ɧɟɥɢɧɟɣɧɨɣ ɜɟɧɬɢɥɶɧɨɣ ɧɚɝɪɭɡɤɢ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɟɫɢɧɭɫɨɢɞɚɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɫɪɟɞɧɟ ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɜɵɫɲɢɯ ɝɚɪɦɨɧɢɤ ɤ 
ɩɟɪɜɨɣ ɝɚɪɦɨɧɢɤɟ ɢɫɫɥɟɞɭɟɦɨɝɨ ɫɢɝɧɚɥɚ: 

˔ːܭ             = √∑ ଵܫ௡ଶ௡ܫ ∙ ͳͲͲ%                                                                                               ሺͻ.ͳሻ 

 
Ɂɧɚɹ ɝɚɪɦɨɧɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɬɨɤɚ ɛɚɥɥɚɫɬɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɬɟɩɟɧɶ 

ɢɫɤɚɠɟɧɢɹ ɤɪɢɜɨɣ ɧɚɩɪɹɠɟɧɢɹ ɦɢɤɪɨȽɗɋ. 
            ܷ௡ = ௡ܫ ∙ ܼ௭௡ = ଶሻଶܮ௡√ሺ݊𝜔ܫ +  ௭ଶ,                                                                      ሺͻ.ʹሻݎ
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɫɬɚɧɰɢɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɶɸ ɜɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɧɟɫɢɧɭɫɨɢɞɚɥɶɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɤɥɚɫɫɢɱɟɫɤɨɣ ɚɜɬɨɛɚɥɥɚɫɬɧɨɣ ɫɢɫɬɟɦɟ ɧɚ 
ɛɢɩɨɥɹɪɧɵɯ ɬɪɚɧɡɢɫɬɨɪɧɵɯ ɹɱɟɣɤɚɯ ɞɨɫɬɢɝɚɟɬ 12%. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ 
ɫɬɟɩɟɧɢ ɧɟɥɢɧɟɣɧɵɯ ɢɫɤɚɠɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 9.4. 
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Ɋɢɫɭɧɨɤ 9.4 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɟɫɢɧɭɫɨɢɞɚɥɶɧɨɫɬɢ ɮɚɡɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɬɨɤɚ 
 

Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ܭː˔ ɞɥɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɫ ɚɜɬɨɛɚɥɥɚɫɬɧɵɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 9.5. 

 

 
Ɋɢɫɭɧɨɤ 9.5 – ɂɫɤɚɠɟɧɢɟ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 

 
9.6 ɋɩɨɫɨɛɵ ɭɦɟɧɶɲɟɧɢɹ ɧɟɫɢɧɭɫɨɢɞɚɥɶɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɧɰɢɢ 
 
Ʉɥɚɫɫɢɱɟɫɤɢɟ ɚɜɬɨɛɚɥɥɚɫɬɧɵɟ ɫɢɫɬɟɦɵ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɶ ɧɚ 

ɛɚɥɥɚɫɬɧɵɯ ɪɟɡɢɫɬɨɪɚɯ ɫ ɩɨɦɨɳɶɸ ɫɢɦɦɟɬɪɢɱɧɵɯ ɛɢɩɨɥɹɪɧɵɯ ɬɢɪɢɫɬɨɪɧɵɯ 
ɹɱɟɟɤ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɬɚɛɢɥɢɡɚɰɢɸ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. 

ɉɭɬɶ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɧɟɫɢɧɭɫɨɢɞɚɥɶɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɧɰɢɢ, ɹɜɥɹɟɬɫɹ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɢɪɪɢɫɬɨɪɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ ɦɨɳɧɨɫɬɢ ɛɚɥɥɚɫɬɚ, ɩɨɞɛɨɪ 
ɨɩɬɢɦɚɥɶɧɵɣ ɡɧɚɱɟɧɢɣ ɢ ɯɚɪɚɤɬɟɪ ɛɚɥɥɚɫɬɧɵɯ ɧɚɝɪɭɡɨɤ, ɚ ɬɚɤ ɠɟ ɞɪɨɛɥɟɧɢɟ 
ɛɚɥɥɚɫɬɚ.  

ɍɦɟɧɶɲɢɬɶ ɫɬɟɩɟɧɶ ɧɟɫɢɧɭɫɨɢɞɚɥɶɧɨɫɬɢ ɝɟɧɟɪɢɪɭɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɩɨɡɜɨɥɹɟɬ ɛɚɥɥɚɫɬɧɚɹ ɧɚɝɪɭɡɤɚ ɚɤɬɢɜɧɨ-ɢɧɞɭɤɬɢɜɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. ɇɚ ɪɢɫɭɧɤɟ 9.6 
ɩɨɤɚɡɚɧɵ ɪɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ܭː˔ ɞɥɹ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɚɤɬɢɜɧɨ-
ɢɧɞɭɤɬɢɜɧɨɦ ɢ ɚɤɬɢɜɧɨɦ ɛɚɥɥɚɫɬɟ. 
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Ɋɢɫɭɧɨɤ 9.6 – Ɂɚɜɢɫɢɦɨɫɬɶ ܭː˔ ɨɬ ɭɝɥɚ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɚɦɢ 

 
Ʌɢɧɢɹ 1 – ɚɤɬɢɜɧɨ-ɢɧɞɭɤɬɢɜɧɵɣ ɛɚɥɥɚɫɬ; 
Ʌɢɧɢ 2 – ɚɤɬɢɜɧɵɣ ɛɚɥɥɚɫɬ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɢɫɤɚɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɚɤɬɢɜɧɨɦ ɛɚɥɥɚɫɬɟ 

– 12%, ɚ ɩɪɢ ɚɤɬɢɜɧɨ-ɢɧɞɭɤɬɢɜɧɨɦ – 3,6%. Ⱥɤɬɢɜɧɨ ɢɧɞɭɤɬɢɜɧɵɣ ɛɚɥɥɚɫɬ ɬɚɤ ɠɟ 
ɥɭɱɲɟ ɤɨɦɩɟɧɫɢɪɭɟɬ ɢɡɦɟɧɟɧɢɹ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ ɚɤɬɢɜɧɨ-ɢɧɞɭɤɬɢɜɧɨɝɨ 
ɯɚɪɚɤɬɟɪɚ, ɨɫɨɛɟɧɧɨ ɜ ɪɚɦɤɚɯ ɪɚɛɨɬɵ ɛɥɢɡɤɢɯ ɤ ɯɨɥɨɫɬɨɦɭ ɯɨɞɭ. 

ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɜɚɪɢɚɧɬɨɦ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦ ɫɬɚɛɢɥɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɛɚɥɥɚɫɬɚɦɢ ɚɤɬɢɜɧɨɝɨ ɢ ɚɤɬɢɜɧɨ-ɢɧɞɭɤɬɢɜɧɨɝɨ 
ɯɚɪɚɤɬɟɪɚ. Ʉɚɱɟɫɬɜɨ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɧɰɢɢ ɭɥɭɱɲɚɟɬɫɹ ɡɚ ɫɱёɬ ɞɪɨɛɥɟɧɢɹ 
ɛɚɥɥɚɫɬɚ. Ɋɚɫɱёɬɵ, ɩɪɨɢɡɜɟɞёɧɧɵɟ ɞɥɹ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɯɟɦɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ 
ɨɬɤɥɨɧɟɧɢɟ ɦɨɞɭɥɹ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɧɚɝɪɭɡɤɢ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟ 
ɩɪɟɜɵɲɚɸɬ 10%, ɯɚɪɚɤɬɟɪ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɧɚɝɪɭɡɤɢ 8%. ȼ ɪɟɡɭɥɶɬɚɬɟ, ɬɨɱɧɨɫɬɶ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ, 
ɭɥɭɱɲɚɸɬɫɹ ɩɨɱɬɢ ɜ 2 ɪɚɡɚ, ɩɨ ɫɪɚɜɧɟɧɢɟ ɫ ɤɥɚɫɫɢɱɟɫɤɢɦ ɜɚɪɢɚɧɬɨɦ ɛɚɥɥɚɫɬɧɨɣ 
ɧɚɝɪɭɡɤɢ. 

  ɋɯɟɦɚ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɪɟɝɭɥɹɬɨɪɚ ɛɚɥɥɚɫɬɧɨɣ ɧɚɝɪɭɡɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 9.7. 

 

 
Ɋɢɫɭɧɨɤ 9.7 – Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɪɟɝɭɥɹɬɨɪɚ ɛɚɥɥɚɫɬɧɨɣ ɧɚɝɪɭɡɤɢ 
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Ⱦɚɥɶɧɟɣɲɟɟ ɞɪɨɛɥɟɧɢɟ ɛɚɥɥɚɫɬɚ ɧɚ ɧɟɫɤɨɥɶɤɨ ɫɬɭɩɟɧɟɣ ɹɜɥɹɟɬɫɹ 
ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɭɦɟɧɶɲɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɤɚɠɟɧɢɣ 
ɫɢɧɭɫɨɢɞɚɥɶɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɧɰɢɢ. 

ɇɟɩɥɨɯɢɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɭɬ ɞɚɬɶ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɫɯɟɦɵ ɪɟɝɭɥɹɬɨɪɨɜ ɫ 
ɞɪɨɛɥɟɧɢɟɦ ɛɚɥɥɚɫɬɚ ɚɤɬɢɜɧɨɝɨ ɬɢɩɚ. ɉɪɢɦɟɪɨɦ ɩɨɞɨɛɧɨɣ ɫɯɟɦɵ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɹɜɥɹɟɬɫɹ ɫɯɟɦɚ, ɜ ɤɨɬɨɪɨɣ ɛɚɥɥɚɫɬ ɪɚɡɞɟɥёɧ ɧɚ ɞɜɟ ɱɚɫɬɢ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɫɜɨɢɦ 
ɪɟɝɭɥɹɬɨɪɨɦ, ɫɛɨɪɧɵɯ ɢ ɪɚɡɥɢɱɧɵɯ ɫɯɟɦɚɯ. Ɍɚɤ ɩɟɪɜɵɟ ɜɤɥɸɱɟɧɵ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɜɟɧɬɢɥɶɧɵɦɢ ɹɱɟɣɤɚɦɢ ɢ ɫɨɟɞɢɧɟɧɵ ɜ ɡɜɟɡɞɭ. ȼɬɨɪɨɣ ɛɚɥɥɚɫɬ 
ɜɤɥɸɱɟɧ ɧɚ ɜɵɯɨɞ ɦɨɫɬɨɜɨɝɨ ɩɨɥɭɭɩɪɚɜɥɹɟɦɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ.  

Ɋɚɛɨɬɚ ɛɥɨɤɚ ɮɚɡɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɢɨɞɢɱɟɫɤɢɦ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɦ ɩɪɨɰɟɫɫɚɦ ɜ ɰɟɩɹɯ ɫɬɚɬɨɪɧɨɣ ɨɛɦɨɬɤɢ ɝɟɧɟɪɚɬɨɪɚ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɤɨɦɦɭɬɚɰɢɟɣ ɛɚɥɥɚɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜ ɦɨɦɟɧɬ ɨɬɤɪɵɬɢɹ 
ɜɟɧɬɢɥɟɣ ɪɟɝɭɥɹɬɨɪɚ. ɇɚ ɪɢɫɭɧɤɟ 9.8 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɚɧɧɚɹ ɫɯɟɦɚ. 

 

 
Ɋɢɫɭɧɨɤ 9.8 – Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɛɚɥɥɚɫɬɧɨɣ ɧɚɝɪɭɡɤɢ 

 
9.7 Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɦɢɤɪɨȽɗɋ 
 
Ɍɢɪɢɫɬɨɪɧɵɣ ɪɟɝɭɥɹɬɨɪ ɚɜɬɨɛɚɥɥɚɫɬɚ, ɤɪɨɦɟ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, 

ɩɨɬɪɟɛɥɹɟɬ ɬɚɤɠɟ ɪɟɚɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ ɢ ɦɨɳɧɨɫɬɶ ɢɫɤɚɠɟɧɢɹ. Ɋɟɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚ ɫɱёɬ ɫɞɜɢɝɚ ɮɚɡ ɩɟɪɜɵɯ ɝɚɪɦɨɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ 
ɝɟɧɟɪɚɬɨɪɚ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɨɛɯɨɞɢɦɨ 
ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɝɚɪɦɨɧɢɱɟɫɤɢɦ ɚɧɚɥɢɡɨɦ ɬɨɤɨɜ ɢ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɜɢɫɢɦɨɫɬɶɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɚɪɦɨɧɢɤ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɭɝɥɚ ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɧɹɸɬɫɹ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɢɫɬɟɦɵ. ɍ ɝɟɧɟɪɚɬɨɪɚ ɫ ɚɤɬɢɜɧɵɦ ɛɚɥɥɚɫɬɨɦ ɧɚɢɛɨɥɶɲɚɹ ɦɨɳɧɨɫɬɶ ɢɫɤɚɠɟɧɢɹ 
ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ߙ = ͻͲ°  ɢ ɞɨɫɬɢɝɚɟɬ 37%, ɚ ɫ ɚɤɬɢɜɧɨ-ɢɧɞɭɤɬɢɜɧɵɦ ɛɚɥɥɚɫɬɨɦ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨɫɬɢɝɚɟɬ 12%. 
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ȿɫɥɢ ɞɥɹ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɫ ɚɤɬɢɜɧɵɦ ɛɚɥɥɚɫɬɨɦ ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɨɬɧɨɲɟɧɢɹ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɤ ɦɨɳɧɨɫɬɢ ɩɟɪɜɵɯ ɝɚɪɦɨɧɢɤ, ɫɨɫɬɚɜɥɹɟɬ 
105,8%, ɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, 
ɜɵɡɜɚɧɧɨɟ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɨɣ ɫɨɫɬɚɜɥɹɟɬ 7-8%, ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɥɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɬɨ ɩɪɢ ɚɤɬɢɜɧɨ-ɢɧɞɭɤɬɢɜɧɨɣ ɧɟ ɩɪɟɜɵɲɚɟɬ 1% ɢ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɧɟ ɡɚɜɵɲɚɬɶ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɟɞɥɚɝɚɟɦɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɚɜɬɨɛɚɥɥɚɫɬɧɨɝɨ ɬɢɩɚ ɩɨɡɜɨɥɹɸɬ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɵɦɢ ɫɩɨɫɨɛɚɦɢ ɞɨɛɢɬɶɫɹ 
ɯɨɪɨɲɟɝɨ ɤɚɱɟɫɬɜɚ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ.   
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ, ɚ 
ɬɚɤɠɟ ɩɚɪɚɦɟɬɪɵ Ʌɚɧɤɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ʌɚɧɤɨɜɚɹ, ɢɦɟɸɳɚɹ ɤɥɚɫɫ 
ɫɨɨɪɭɠɟɧɢɹ II . 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɚɫɱёɬɨɜ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ 
ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ 1% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɪɚɜɧɨɝɨ 754 ɦ3/ɫ. 

ȼ ɯɨɞɟ ȼɗɊ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɪɚɜɧɚɹ 27 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 107,9 ɦɥɧ ɤȼɬ∙ɱ. Ɍɚɤ ɠɟ 
ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: 

1) ɦɚɤɫɢɦɚɥɶɧɵɣ – 19,34 ɦ; 
2) ɪɚɫɱёɬɧɵɣ – 16,87 ɦ; 
3) ɦɢɧɢɦɚɥɶɧɵɣ – 13,93 ɦ. 
ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ, ɫ ɩɨɦɨɳɶɸ ɪɚɫɱёɬɨɜ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ 

ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɬɚɤ ɠɟ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɪɚɜɧɵɣ 183 ɦ3/ɫ. 

ȼ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɉɅ20 – ȼ ɢ ɉɅ20 – ȽɄ. ɉɨ 
ɪɚɫɱёɬɚɦ ɛɵɥ ɜɵɛɪɚɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ20 – ȼ – 
315. 

Ⱦɥɹ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɛɵɥ ɨɩɪɟɞɟɥёɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-514/100-
30ɍɏɅ5 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 10 Ɇȼɬ. 

Ⱦɚɥɟɟ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɩɨɞɯɨɞɹɳɚɹ ɫɬɪɭɤɬɭɪɧɚɹ 
ɫɯɟɦɚ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ Ɋɍ 
ȼɇ 220 ɤȼ: 2 ɋɒ ɫ Ɉɒȼ. ɉɨɫɥɟ ɛɵɥɨ ɜɵɛɪɚɧɨ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ 
ɤɚɬɚɥɨɝɚɦ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ. 

Ɂɚɬɟɦ ɛɵ ɜɵɛɪɚɧ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɫ 
ɉɍɗ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬ, ɛɵɥɚ 
ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ ɜ 
ɛɟɬɨɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: 
 ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɢ ɚɜɚɪɢɣɧɵɦ ɞɨɧɧɵɦ ɜɨɞɨɫɥɢɜɨɦ; 
 ɡɞɚɧɢɟ Ƚɗɋ; 
 ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱёɬɨɜ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ. 
Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 

ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɛɵɥ ɩɪɢɧɹɬ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɩɪɨɜɟɞёɧɧɵɯ ɪɚɫɱёɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 
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ɞɨɩɭɫɬɢɦɨɝɨ ɧɨɪɦɚɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɞɥɹ ɫɨɨɪɭɠɟɧɢɹ ɤɥɚɫɫ II  – 1,20). Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞёɠɧɨɫɬɢ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɉ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. 

ɉɨ ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱёɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 
 ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 11,5 ɥɟɬ; 
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,029 ɪɭɛ/ɤȼɬ 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 74851 ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ʌɚɧɤɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɚɤɬɭɚɥɶɧɨ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 
1. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥ-

ɧɟɧɢɸ ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ / ɫɨɫɬ. Ɂɚɬɟɟɜɚ ȿ. ɘ. – ɋɚɹɧɨ-
ɝɨɪɫɤ; ɑɟɪёɦɭɲɤɢ: ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ; ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ 
ɮɢɥɢɚɥ, 2012.  

2. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɤ ɤɭɪɫɨɜɨɦɭ 
ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ /ɫɨɫɬ. Ⱥ. ɘ. 
Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, ȿ. ɘ. Ɂɚɬɟɟɜɚ, Ȼ. ɂ. ɋɢɥɚɟɜ; ɋɒɎ ɄȽɌɍ. – ɋɚɹɧɨɝɨɪɫɤ, 2005. 

3. ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ȿɗɋ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɏɢɥɢɚɥ ȺɈ «ɋɈ 
ȿɗɋ» Ȼɚɲɤɢɪɫɤɨɟ ɊȾɍ [ɫɚɣɬ]: http://so-ups.ru/?id=178. 

4. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ: ȼ 2ɬ./ɉɨɞ ɪɟɞ. ɘ.ɋ. ȼɚɫɢɥɟɜɚ, Ⱦ.ɋ. 
ɓɚɜɟɥɟɜɚ. – Ɍ.2. ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ,1990 – 366 ɫ. 

5. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ. ɋɩɪɚɜɨɱɧɵɟ 
ɦɚɬɟɪɢɚɥɵ ɞɥɹ Kypɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɢɢɹ: ɍɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ 
ɜɭɡɨɜ - 4-ɟ ɢɡɞ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. - Ɇ.: ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1989. - 608 ɫ. 

6 ɋɌɈ 17330282.27.140.022-2008 «Ɂɞɚɧɢɹ Ƚɗɋ ɢ ȽȺɗɋ. ɍɫɥɨɜɢɹ 
ɫɨɡɞɚɧɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ». ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». Ⱦɚɬɚ ɜɜɟɞɟɧɢɹ - 2008 
- 30 – 10. 

7 Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ/ ȼ.ɂ. Ȼɪɵɡɝɚɥɨɜ, Ʌ.Ⱥ. 
Ƚɨɪɞɨɧ. Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɐ ɄȽɌɍ, 2002 - 541 ɫ. 

8 ɋɌɈ 17330282.27.140.016-2008 Ɂɞɚɧɢɹ Ƚɗɋ ɢ ȽȺɗɋ. Ɉɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://files.stroyinf.ru/Data1/57/57990/ 

9 Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ɉɬ 
27 ɞɟɤɚɛɪɹ 2002 ɝ. № 184 – ɎɁ «Ɉ ɬɟɯɧɢɱɟɫɤɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ». [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // ɈȺɈ «ɊɭɫȽɢɞɪɨ» - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.rushydro.ru/upload/iblock/d86/STO-RusGidro-01.01.78-2012_Normi-
tehnologicheskogo-proektirovaniya.pdf 

10 ɋɌɈ 24.3182. ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɜɵɞɚɱɟ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɚ. – ȼɜɟɞ. 06.12.2007 – Ɇɨɫɤɜɚ: ɈȺɈ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ», 2007 – 20 ɫ.  

11   ɋɌɈ 56947007-29.240.30.010-2008 ɋɯɟɦɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ.- ȼɜɟɞ. 
01.01.2007. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2007. – 59 ɫ. 

12 ɋɌɈ 17330282.27.140.020-2008 ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ƚɗɋ ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɧɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 30.07.2008. – Ɇɨɫɤɜɚ: ɈȺɈ 
ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2008. – 24 ɫ. 

13 Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɋɇ ɦɚɫɥɹɧɵɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
ɈɈɈ «ɋɜɟɪɞɥɨɜɗɥɟɤɬɪɨɓɢɬ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.sesh96.ru/ 

http://www.sesh96.ru/
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14 Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɋɇ ɦɚɫɥɹɧɵɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
ɈɈɈ «ȽɄ ɗɧɟɪɝɨɉɪɨɮ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.sklad-generator.ru 

15 ɋɌɈ 56947007-29.240.10.249-2017 ɉɪɚɜɢɥɚ ɨɮɨɪɦɥɟɧɢɹ 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɩɨɞɫɬɚɧɰɢɣ. – ȼɜɟɞ. 28.09.2017 – Ɇɨɫɤɜɚ: 
ɉȺɈ «ɎɋɄ ȿɗɋ», 2017 ɝ. – 19 ɫ. 

16 ȽɈɋɌ Ɋ 56302-2014 ȿɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɢ ɢɡɨɥɢɪɨɜɚɧɧɨ 
ɪɚɛɨɬɚɸɳɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɉɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ. 
Ⱦɢɫɩɟɬɱɟɪɫɤɢɟ ɧɚɢɦɟɧɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɨɛɴɟɤɬɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ⱦɚɬɚ ɚɤɬɭɚɥɢɡɚɰɢɢ: 01.01.2019. 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɏɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://files.stroyinf.ru/Index/58/58528.htm 

17 ȽɈɋɌ Ɋ 56303-2014 ȿɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɢ ɢɡɨɥɢɪɨɜɚɧɧɨ 
ɪɚɛɨɬɚɸɳɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɉɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ. 
ɇɨɪɦɚɥɶɧɵɟ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɨɛɴɟɤɬɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɝɪɚɮɢɱɟɫɤɨɦɭ ɢɫɩɨɥɧɟɧɢɸ. ɍɬɜɟɪɠɞɟɧ ɢ ɜɜɟɞɟɧ ɜ ɞɟɣɫɬɜɢɟ 
ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɢ 
ɦɟɬɪɨɥɨɝɢɢ ɨɬ 12 ɞɟɤɚɛɪɹ 2014 ɝ. N 1984-ɫɬ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɏɢɥɢɚɥ ȺɈ 
«ɋɈ ȿɗɋ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200115865 

18 ȽɈɋɌ Ɋ 57114-2016 ȿɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɢ ɢɡɨɥɢɪɨɜɚɧɧɨ 
ɪɚɛɨɬɚɸɳɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. Ɉɩɟɪɚɬɢɜɧɨ-
ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɢ ɨɩɟɪɚɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɭɩɪɚɜɥɟɧɢɟ. Ɍɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ. Ⱦɚɬɚ ɚɤɬɭɚɥɢɡɚɰɢɢ: 01.01.2019. 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɏɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://files.stroyinf.ru/Data/635/63515.pdf 

19 Ʉɚɬɚɥɨɝ «ȼɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
«ɍɪɚɥɗɧɟɪɝɨ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.u-energo.ru 

20 ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ / Ƚɥɚɜɷɧɟɪɝɨɧɚɞɡɨɪ Ɋɨɫɫɢɢ. – 
7-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇɨɫɤɜɚ: ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1998 ɝ. – 608 ɫ. 

21 ɑɟɪɧɨɛɪɨɜɨɜ ɇ. ȼ. ɑ-49 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ 
ɬɟɯɧɢɤɭɦɨɜ. ɂɡɞ.5-ɟ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. Ɇ., «ɗɧɟɪɝɢɹ», 1974 - 680 ɫ. ɋ ɢɥ. 

22 ɋɉ 58.13330.2012 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 33-01-2003 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1) 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/456071754 

23 ɋɉ 40.13330.2012 ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.06-85. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ 
«ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://files.stroyinf.ru/Data2/1/4293794/4293794017.htm 

24 ɋɉ 38.13330.2012 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ (ɜɨɥɧɨɜɵɟ, ɥɟɞɨɜɵɟ ɢ ɨɬ ɫɭɞɨɜ). Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 
2.06.04-82* [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // – ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» - 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200095522 

25 ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ/ ɉɨɞ ɪɟɞ. ɉ. Ƚ. Ʉɢɫɟɥɟɜɚ. - 
Ɇ.: ɗɧɟɪɝɢɹ, 1974. - 312 ɫ. 
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26 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ/ JI. ɇ. Ɋɚɫɫɤɚɡɨɜ, ȼ. 
Ƚ. Ɉɪɟɯɨɜ, ɇ.Ⱥ. Ⱥɧɢɫɤɢɧ, ȼ.ȼ. Ɇɚɥɚɯɚɧɨɜ ɢ ɞɪ. - Ɇ.: Ⱥɋȼ, 2011. - ɑ.2. - 536 ɫ. 

27 ɋɉ 23.13330.2011 Ɉɫɧɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.02-85 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200095522 

28 ɋɉ 39.13330.2012 ɉɥɨɬɢɧɵ ɢɡ ɝɪɭɧɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.05-84* (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2). 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200095521 

29 ɋɉ 41.13330.2012 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.08-87. 
(ɫ ɂɡɦɟɧɟɧɢɟɦ N 1) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» 
– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200095549 

30 ɋɌɈ 70238424.27.140.003-2010 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ 
ɢ ȽȺɗɋ. Ɉɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɇɨɪɦɵ ɢ 
ɬɪɟɛɨɜɚɧɢɹ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200093612 

31 ȽɈɋɌ Ɋ 12.0.008-2009 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
(ɋɋȻɌ). ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ. ɉɪɨɜɟɪɤɚ (ɚɭɞɢɬ). 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈɈɈ "ɗɤɨɠɢɥɫɟɪɜɢɫ" ɢ ɍɱɪɟɠɞɟɧɢɹ Ɏɟɞɟɪɚɰɢɢ 
ɇɟɡɚɜɢɫɢɦɵɯ ɉɪɨɮɫɨɸɡɨɜ Ɋɨɫɫɢɢ "ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɜ ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝɟ" – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200073864 

32 Ɋɚɫɩɨɪɹɠɟɧɢɟ ɨɬ 14.01.98 № 5ɪ Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɨɥɨɠɟɧɢɹ ɨ ɋɍɈɌ. 
ɨɬ 14.01.98 № 5ɪ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://refdb.ru/look/2312094-pall.html 

33 ɉɪɢɤɚɡ Ɇɢɧɬɪɭɞɚ Ɋɨɫɫɢɢ ɨɬ 24.07.2013 N 328ɧ (ɪɟɞ. ɨɬ 15.11.2018) 
"Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ" 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // «Ȼɸɥɥɟɬɟɧɶ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɮɟɞɟɪɚɥɶɧɵɯ ɨɪɝɚɧɨɜ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://tk-expert.ru/lib/231/ 

34 ɊȾ 153-34.0-03.301-00 ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ (3-ɟ ɢɡɞɚɧɢɟ ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ). 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.infosait.ru/norma_doc/43/43607/index.htm 

35 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22 ɢɸɥɹ 2008 ɝ. N 123-ɎɁ "Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ" (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ 
ɞɨɩɨɥɧɟɧɢɹɦɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://base.garant.ru/12161584/ 

36 "Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" (ɩɪɢɧɹɬɚ ɜɫɟɧɚɪɨɞɧɵɦ 
ɝɨɥɨɫɨɜɚɧɢɟɦ 12.12.1993) (ɫ ɭɱɟɬɨɦ ɩɨɩɪɚɜɨɤ, ɜɧɟɫɟɧɧɵɯ Ɂɚɤɨɧɚɦɢ ɊɎ ɨ 
ɩɨɩɪɚɜɤɚɯ ɤ Ʉɨɧɫɬɢɬɭɰɢɢ ɊɎ ɨɬ 30.12.2008 N 6-ɎɄɁ, ɨɬ 30.12.2008 N 7-ɎɄɁ, ɨɬ 
05.02.2014 N 2-ɎɄɁ, ɨɬ 21.07.2014 N 11-ɎɄɁ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
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http://www.consultant.ru/document/cons_doc_LAW_28399/ 
37 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ" ɨɬ 10.01.2002 N 

7-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru/document/cons_doc_LAW_34823/ 

38 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 04.05.1999 N 96-ɎɁ (ɪɟɞ. ɨɬ 13.07.2015) "Ɉɛ 
ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ" [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.ecolog46.ru/wp-
content/uploads/2017/08/Ɏɟɞɟɪɚɥɶɧɵɣ-ɡɚɤɨɧ-ɨɬ-04_05_1999-N-96-ɎɁ-ɨɛ-ɨɯɪɚɧɟ-
ɚɬɦɨɫɮɟɪɧɨɝɨ-ɜɨɡɞɭɯɚ.pdf 

39 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 31 ɞɟɤɚɛɪɹ 2017 ɝ. N 503-ɎɁ "Ɉ ɜɧɟɫɟɧɢɢ 
ɢɡɦɟɧɟɧɢɣ ɜ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ" ɢ 
ɨɬɞɟɥɶɧɵɟ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɚɤɬɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://rg.ru/2018/01/09/fz503-
dok.html 

40 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ" ɨɬ 24.04.1995 N 52-ɎɁ 
(ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://base.garant.ru/10107800/ 

41 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 14 ɦɚɪɬɚ 1995 ɝ. N 33-ɎɁ "Ɉɛ ɨɫɨɛɨ 
ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ"(ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ) 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/9010833 

42 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ 
ɛɥɚɝɨɩɨɥɭɱɢɢ ɧɚɫɟɥɟɧɢɹ" ɨɬ 30.03.1999 N 52-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_22481/ 

43 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ" ɨɬ 21.07.1997 N 117-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ). [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/420320415 

44 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ" ɨɬ 23.11.1995 N 
174-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://pravo.gov.ru/proxy/ips/?docbody=&nd=102038321 

45 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ" ɨɬ 20.12.2004 N 166-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_50799/ 

46 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ 
ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 25.06.2002 N 73-ɎɁ 
(ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ). [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.consultant.ru/document/cons_doc_LAW_37318/ 

47 Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 25.10.2001 N 136-ɎɁ 
(ɪɟɞ. ɨɬ 25.12.2018) (ɫ ɢɡɦ. ɢ ɞɨɩ., ɜɫɬɭɩ. ɜ ɫɢɥɭ ɫ 01.01.2019). [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_33773/ 
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48 ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 03.06.2006 N 74-ɎɁ (ɪɟɞ. 
ɨɬ 27.12.2018) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_60683/ 

49 Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 04.12.2006 N 200-ɎɁ (ɪɟɞ. 
ɨɬ 03.08.2018) (ɫ ɢɡɦ. ɢ ɞɨɩ., ɜɫɬɭɩ. ɜ ɫɢɥɭ ɫ 01.01.2019) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_64299/ 

50 ɑɚɫɬɶ ɜɬɨɪɚɹ ɧɚɥɨɝɨɜɨɝɨ ɤɨɞɟɤɫɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 5 ɚɜɝɭɫɬɚ 
2000 ɝ. № 117-ɎɁ // ɋɨɛɪɚɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 7 
ɚɜɝɭɫɬɚ 2000 ɝ. №32 ɫɬ. 3340. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru/document/cons_doc_LAW_28165/ 

51 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɗɈ ɢ ɌɗɈ (ɫ ɬɢɩɨɜɵɦɢ ɩɪɢɦɟɪɚɦɢ). Ʉɧɢɝɚ 1. Ɇɟɬɨɞɢɱɟɫɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ. 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200088779 

52 «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɗɈ ɢ ɌɗɈ», ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 31.03.2008ɝ № 
155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. Ɇɨɫɤɜɚ: ɊȺɈ 
«ȿɗɋ Ɋɨɫɫɢɢ», 2000 ɝ – 138 ɫ. 

53 ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. 
(ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9). [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.rushydro.ru/upload/iblock/ef5/Otchetnost-RSBU-2017-i-AZ.PDF 

54 ɘɪɝɚɧɨɜ Ⱥ.Ⱥ.,Ʉɨɠɟɜɧɢɤɨɜ ȼ.Ⱥ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ 
ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ. ɋɚɧɤɬ – ɉɟɬɟɪɛɭɪɝ: «ɇɚɭɤɚ», 199
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ  
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɚɫɱёɬ ɂɄɇ (ɥɟɬɨ) 
ɑɚɫ Pi, Ɇȼɬ Pɪ, Ɇȼɬ dP, Ɇȼɬ t, ɱɚɫ 

dɗ, ɦɥɧ. 
ɤȼɬ∙ɱ 

∑P, Ɇȼɬ 
∑ɗ, ɦɥɧ. 

ɤȼɬ∙ɱ 

0:00:00 107 145 2,7 1 2,7 2,7 0,003 
1:00:00 103 142 1,9 2 3,8 4,6 0,007 
2:00:00 100 140 0,4 3 1,1 5,0 0,008 
3:00:00 96 140 0,0 4 0,0 5,0 0,008 

4:00:00 96 140 3,0 5 14,9 8,0 0,022 
5:00:00 96 137 0,7 6 4,3 8,7 0,027 
6:00:00 99 136 1,9 7 13,2 10,6 0,040 
7:00:00 112 134 0,0 8 0,0 10,6 0,040 
8:00:00 127 134 1,1 9 9,8 11,7 0,050 
9:00:00 142 133 1,4 10 14,5 13,1 0,064 

10:00:00 140 132 0,0 11 0,0 13,1 0,064 
11:00:00 140 132 1,4 12 16,5 14,5 0,081 
12:00:00 134 130 3,4 13 44,3 17,9 0,125 
13:00:00 137 127 0,2 14 3,0 18,1 0,128 
14:00:00 140 127 6,5 15 97,7 24,6 0,226 
15:00:00 145 120 8,4 16 133,6 33,0 0,359 

16:00:00 132 112 4,2 17 71,5 37,2 0,431 
17:00:00 136 107 4,4 18 78,3 41,5 0,509 
18:00:00 134 103 3,4 19 64,7 45,0 0,574 
19:00:00 132 100 0,9 20 18,9 45,9 0,593 
20:00:00 127 99 2,7 21 56,3 48,6 0,649 
21:00:00 133 96 0,1 22 3,2 48,7 0,652 

22:00:00 130 96 0,4 23 8,3 49,1 0,661 
23:00:00 120 96 95,6 24 2293,3 144,6 2,954 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – ɂɄɇ ɞɥɹ ɮɟɜɪɚɥɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 
Ɋɢɫɭɧɨɤ Ⱥ.2 – ɂɄɇ ɞɥɹ ɢɸɧɹ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɚ ɉɅ20 – ȼ – 315  
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Ɋɢɫɭɧɨɤ Ȼ.2 – Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɉɅ20 – ȽɄ – 224 
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Ɋɢɫɭɧɨɤ Ȼ.3 – Ƚɗɋ ɚɧɚɥɨɝ (Ɇɚɣɧɫɤɚɹ Ƚɗɋ) 
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Ɋɢɫɭɧɨɤ Ȼ.4 – Ƚɗɋ ɚɧɚɥɨɝ (ɇɨɜɨɫɢɛɢɪɫɤɚɹ Ƚɗɋ) 
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Ɋɢɫɭɧɨɤ Ȼ.5 – Ƚɗɋ ɚɧɚɥɨɝɢ (Ɋɵɛɢɧɫɤɚɹ Ƚɗɋ) 
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Ɋɢɫɭɧɨɤ Ȼ.6 – Ƚɗɋ ɚɧɚɥɨɝ (ȼɨɥɠɫɤɚɹ Ƚɗɋ) 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ  
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ.Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,69 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ Ͳ,ʹͳ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,325 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,975ܫ

ɁɁȽ 
ܷ଴ 

 ଷ ܷ଴𝐺 - 15 ȼ ܷ଴ଷݐ ଵ ܷ଴ଵ𝐺 - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,1 - 

Ɂɉɇ ܷ > 
2ɫɬɭɩɟɧɶ ܷ஼ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 
1 ɫɬɭɩɟɧɶ ܷ஼ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶ
ɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧ
ɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,33 Ⱥܫ
ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,69 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹͲͳ ∙  ʜ 0,93 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ
ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,98 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,12 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,Ͷ͵ ∙  ʜ 6,65 Ⱥ ܷ ɉɍɋɄ ˔ܷ˓ - 66 ȼܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼ𝐼 0,15 ͳ ʝˏ 
2 ɫɬɭɩɟɧɶ ܼ𝐼𝐼 0,651 4,43 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 2,09 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 2,16 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͶ ∙  ʜʝʛ.ʟ 4,19 Ⱥܫ
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Ɍɚɛɥɢɰɚ ȼ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ  

Ɂɚɳɢɬɵ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

Ɇ
ɒ

ȼ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-2

20
 ɢ

 
ȼ-

Ɍɋ
ɇ

 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. 
Ɂɚɳɢɬɚɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + + 

 
  

ɁɁȽ 
ܷ଴ 

     + + + ݐ ଷ + + +     ܷ଴ଷݐ +       ଵݐ

Ɂɉɇ >ܷ 

1 ɫɬɭɩɟɧɶݐଵ + +   
 

  

2 ɫɬɭɩɟɧɶݐଶ + +   
 

  

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 

      + + ଷݐ  +      ଶݐ   +     ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
      + + ଷݐ  +      ଶݐ   +    ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

        + + + ଶݐ  +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

      + + ଷݐ  +      ଶݐ   +    ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ      + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
 






