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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɄɂɊɂɒɅȿɄɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ: Ʉɢɪɢɲɥɟɤɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɨɧɞɨɦɚ. 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥɚɫɬɶ. 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 150ɦ³/ɫ; 
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01% 962ɦ³/ɫ 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 40 ɦ³/ɫ. 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɝɨɞɢɱɧɵɣ; 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 350,00 ɦ; ɍɆɈ 345,92 ɦ; 
ɜ) ɨɛɴёɦɵ: ɩɨɥɧɵɣ 3,8ɤɦ³; ɩɨɥɟɡɧɵɣ 1,57ɤɦ³; 
6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 21,5 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ 19 ɦ; ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 16,5 ɦ. 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 37 Ɇȼɬ; 
ɛ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 224 ɦɥɧ. ɤȼɬ∙ɱ.; 
ɜ) ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 4000 ɱɚɫ. 
8) ɉɥɨɬɢɧɵ: 
ɚ) ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɛ) ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɜ) ɞɨɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ; 
ɝ) ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɞ)ɡɞɚɧɢɟ Ƚɗɋ; 
e)ɨɛɳɚɹ ɞɥɢɧɚ160 ɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ31,2 ɦ. 
9) ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ ɝɚɲɟɧɢɹ: ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ; 
ɛ) ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɟɜ3 ɦ; 
10) Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ: ɪɭɫɥɨɜɨɟ. ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 2; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ɫɤɚɥɶɧɵɟ (ɞɢɨɪɢɬ); 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɛɟɬɨɧɧɚɹ; 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɢɡɨɝɧɭɬɵɣ; 
11) Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɉɅ30ɛ-ȼ-400, ɞɢɚɦɟɬɪ 4 ɦ; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 700/80-40, ɦɨɳɧɨɫɬɶ 23,5Ɇȼɬ; 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 150ɨɛ/ɦɢɧ; 
ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌȾɇ 25000/110, ɤɨɥɢɱɟɫɬɜɨ 2 ɲɬ. 
12) Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ194 ɦɟɫ.; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,30 ɪɭɛ/ɤȼɬ∙ɱ; 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 108900,00 ɪɭɛ/ɤȼɬ. 
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ȼȼȿȾȿɇɂȿ 
 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬcɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭcɥɨɜɢɟɦ cɭɳɟcɬɜɨɜɚɧɢɹ 
ɱɟɥɨɜɟɱɟcɬɜɚ. ɇɚɥɢɱɢɟ ɞɨcɬɭɩɧɨɣ ɞɥɹ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɢɢ ɜcɟɝɞɚ ɛɵɥɨ 
ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨcɬɟɣ ɱɟɥɨɜɟɤɚ, ɭɜɟɥɢɱɟɧɢɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨcɬɢ ɢ ɭɥɭɱɲɟɧɢɹ ɭcɥɨɜɢɣ ɟɝɨ ɠɢɡɧɢ. ɋɚɦɵɦ 
ɪɚcɩɪɨcɬɪɚɧɟɧɧɵɦ ɜɢɞɨɦ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬcɹ ɷɥɟɤɬɪɢɱɟcɤɚɹ ɷɧɟɪɝɢɹ. ȼ ɧɚcɬɨɹɳɟɟ 
ɜɪɟɦɹ ɧɚɪɨɞɧɨɟ ɯɨɡɹɣcɬɜɨ cɬɪɟɦɢɬɟɥɶɧɨ ɪɚcɬɟɬ, ɭɜɟɥɢɱɢɜɚɟɬcɹ ɱɢcɥɨ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟcɤɨɣ ɷɧɟɪɝɢɢ, ɬɟɦ cɚɦɵɦ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɜɚɬɶ 
ɝɟɧɟɪɢɪɭɸɳɢɟ ɦɨɳɧɨcɬɢ, ɪɚcɬɭɳɚɹ ɩɨɬɪɟɛɧɨcɬɶ ɜ ɷɧɟɪɝɢɢ ɩɪɢɡɵɜɚɟɬ ɤ 
ɪɟɚɥɢɡɚɰɢɢ ɧɟɦɚɥɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨcɬɢ ɪɚɛɨɬɵ 
ɷɧɟɪɝɟɬɢɱɟcɤɢɯ ɭcɬɚɧɨɜɨɤ.  

ɗɥɟɤɬɪɢɱɟcɤɚɹ ɷɧɟɪɝɢɹ ɜɵɪɚɛɚɬɵɜɚɟɬcɹ ɧɚ ɷɥɟɤɬɪɢɱɟcɤɢɯ cɬɚɧɰɢɹɯ, 
ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ. ɋɚɦɵɦ ɭɞɨɛɧɵɦ ɜɢɞɨɦ ɷɥɟɤɬɪɨcɬɚɧɰɢɣ c ɧɢɡɤɨɣ 
cɟɛɟcɬɨɢɦɨcɬɶɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ cɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɸɬcɹ 
ɝɢɞɪɚɜɥɢɱɟcɤɢɟ, c ɧɟɨcɩɨɪɢɦɵɦ ɩɥɸcɨɦ, ɬɚɤɢɦ ɤɚɤ ɷɤɨɥɨɝɢɱɟcɤɚɹ ɱɢcɬɨɬɚ. 
Ɉɞɧɢɦ ɢɡ ɨcɧɨɜɧɵɯ cɨɨɪɭɠɟɧɢɣ ɝɢɞɪɚɜɥɢɱɟcɤɢɯ cɬɚɧɰɢɣ ɹɜɥɹɟɬcɹ ɩɥɨɬɢɧɚ, 
ɤɨɬɨɪɚɹ cɥɭɠɢɬ ɞɥɹ ɩɨɞɩɨɪɚ ɜɨɞɵ, c ɩɨcɥɟɞɭɸɳɢɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ 
ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɜɨɞɵ ɜ ɷɥɟɤɬɪɢɱɟcɤɭɸ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɪɭɲɟɧɢɹ 
ɩɥɨɬɢɧɵ, ɩɨɹɜɥɹɟɬcɹ ɭɝɪɨɡɚ ɡɚɬɨɩɥɟɧɢɹ ɛɨɥɶɲɢɯ ɬɟɪɪɢɬɨɪɢɣ. ɉɨɷɬɨɦɭ 
ɧɟɨɛɯɨɞɢɦ ɤɪɚɣɧɟ cɟɪɶɟɡɧɵɣ ɩɨɞɯɨɞ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟcɤɢɯ 
cɨɨɪɭɠɟɧɢɣ ɞɥɹ ɤɚɱɟcɬɜɟɧɧɨɝɨ ɢ ɛɟɡɨɩɚcɧɨɝɨ ɢcɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɪɟcɭɪcɨɜ, 
ɱɬɨ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬcɹ ɜ ɋɇɢɉɚɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ.  

ɐɟɥɶɸ ɛɚɤɚɥɚɜɪcɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬcɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ cɨɨɪɭɠɟɧɢɣ, ɜɵɛɨɪ 
ɨcɧɨɜɧɨɝɨ ɢ ɜcɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ 
ɢ ɨɤɪɭɠɚɸɳɟɣ cɪɟɞɵ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟcɤɨɟ ɨɛɨcɧɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨcɬɢ 
ɩɪɨɟɤɬɚ, ɪɚɡɪɚɛɨɬɤɚɬɟɯɧɨɥɨɝɢɱɟcɤɨɣ ɤɚɪɬɵ ɢ cɨcɬɚɜɥɟɧɢɟ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ 
cɬɪɨɢɬɟɥɶcɬɜɚ ɝɢɞɪɨɭɡɥɚ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
1.1.1 Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɝɢɞɪɨɭɡɥɚ ɢ ɩɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɤɢ: 
ɋɬɜɨɪ Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɟɤɟ Ʉɨɧɞɨɦɚ, ɜ Ʉɟɦɟɪɨɜɫɤɨɣ 

ɨɛɥɚɫɬɢ, ɜ 5,1 ɤɦ ɫɟɜɟɪɧɟɟ ɨɬ ɫ. Ʉɨɧɞɨɦɚ.  
Ʉɨɧɞɨɦɚ − ɪɟɤɚ ɜɊɨɫɫɢɢ, ɩɪɨɬɟɤɚɟɬ ɩɨ ɬɟɪɪɢɬɨɪɢɢɄɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, 

ɥɟɜɵɣ ɩɪɢɬɨɤɌɨɦɢ. 
Ⱦɥɢɧɚ ɪɟɤɢ 392 ɤɦ, ɩɥɨɳɚɞɶ ɟё ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ 8270 ɤɦ². Ʉɨɧɞɨɦɚ 

ɧɚɱɢɧɚɟɬɫɹ ɧɚ ɯɪɟɛɬɟȻɢɣɫɤɚɹ Ƚɪɢɜɚɧɚ ɝɪɚɧɢɰɟ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɢ 
ɪɟɫɩɭɛɥɢɤɢ Ⱥɥɬɚɣ, ɬɟɱёɬ ɜ ɨɛɳɟɦ ɧɚɩɪɚɜɥɟɧɢɢ ɧɚ ɫɟɜɟɪ, ɜɩɚɞɚɟɬ ɜ Ɍɨɦɶ 
ɜɄɭɡɧɟɰɤɨɣ ɤɨɬɥɨɜɢɧɟ. 

ɇɚ ɪɟɤɟ ɫɬɨɹɬ ɝɨɪɨɞɚɇɨɜɨɤɭɡɧɟɰɤ,Ɍɚɲɬɚɝɨɥ,Ɉɫɢɧɧɢɤɢ,Ʉɚɥɬɚɧ, 
ɩɨɫёɥɤɢɒɭɲɬɚɥɟɩ,Ɇɚɥɵɲɟɜ Ʌɨɝ,ɋɚɪɛɚɥɚ, Ɇɚɥɢɧɨɜɤɚ,Ʉɭɡɟɞɟɟɜɨ, 
Ɇɭɧɞɵɛɚɲɢɑɭɥɟɲ. 

Ɋɭɫɥɨ ɪɟɤɢ ɤɚɦɟɧɢɫɬɨɟ ɜ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ, ɩɟɫɱɚɧɨ-ɝɚɥɟɱɧɨɟ ɜ ɫɪɟɞɧɟɦ ɢ 
ɧɢɠɧɟɦ. Ɂɚɦɟɪɡɚɟɬ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ − ɧɨɹɛɪɟ, ɜɫɤɪɵɬɢɟ − ɜ ɫɟɪɟɞɢɧɟ ɚɩɪɟɥɹ. 

 
Ʉɥɢɦɚɬ: 
ɄɥɢɦɚɬɄɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ:ɡɢɦɚɯɨɥɨɞɧɚɹ ɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ,ɥɟɬɨɬёɩɥɨɟ ɢ ɤɨɪɨɬɤɨɟ. ɋɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵɹɧɜɚɪɹ 
−17… −20 °C, ɢɸɥɹ − +17…+18 °C. ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 
ɤɨɥɟɛɥɟɬɫɹ ɨɬ 300 ɦɦ ɧɚ ɪɚɜɧɢɧɚɯ ɢ ɜ ɩɪɟɞɝɨɪɧɨɣ ɱɚɫɬɢ ɞɨ 1000 ɦɦ ɢ ɛɨɥɟɟ ɜ 
ɝɨɪɧɵɯ ɪɚɣɨɧɚɯ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɞɥɢɬɫɹ ɨɬ 100 ɞɧɟɣ 
ɧɚ ɫɟɜɟɪɟ ɨɛɥɚɫɬɢ ɞɨ 120 ɞɧɟɣ ɧɚ ɸɝɟ Ʉɭɡɧɟɰɤɨɣ ɤɨɬɥɨɜɢɧɵ. 

 
Ƚɟɨɥɨɝɢɹ: 
Ɉɫɧɨɜɚɧɢɟ ɢɦɟɟɬ ɫɤɚɥɢɫɬɵɣ ɯɚɪɚɤɬɟɪ. Ⱦɧɨ ɬɜɟɪɞɨɟ ɤɚɦɟɧɢɫɬɨɟ. 
 
ɋɟɣɫɦɨɥɨɝɢɹ: 
ɋɟɣɫɦɢɱɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 6-7 ɛɚɥɥɨɜ. 
 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ 50 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ ɪɟɤɢ Ʉɨɧɞɨɦɵ ɜ 

ɪɚɫɱɟɬɧɨɦ ɫɬɜɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.1. 
 
 
 
 
 

https://ru.wikipedia.org/wiki/%D0%A8%D1%83%D1%88%D1%82%D0%B0%D0%BB%D0%B5%D0%BF
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%80%D0%B1%D0%B0%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D1%83%D0%BB%D0%B5%D1%88_(%D0%BF%D0%BE%D1%81%D1%91%D0%BB%D0%BE%D0%BA)
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Ɍɚɛɥɢɰɚ 1.1– Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ 50 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ ɪɟɤɢ 
Ʉɨɧɞɨɦɚ ɜ ɫɬɜɨɪɟ Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɗɋ 

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

1933 27 23 20 186 279 203 154 151 104 82 25 28 107 

1934 26 21 20 142 366 334 191 184 43 124 51 33 128 

1935 30 25 24 134 574 303 165 139 31 66 36 32 130 

1936 23 20 17 172 407 491 425 193 55 99 65 42 167 

1937 39 30 27 184 730 469 294 185 58 57 85 42 183 

1938 33 30 25 295 429 442 373 271 191 158 107 44 200 

1939 46 37 32 238 484 287 266 163 92 77 36 32 149 

1940 29 19 23 217 328 283 194 138 123 90 43 47 128 

1941 37 33 2 189 699 488 286 190 135 120 61 20 188 

1942 40 33 29 165 475 329 302 225 85 140 72 53 162 

1943 33 29 24 208 348 335 203 130 76 62 26 23 125 

1944 21 17 23 196 269 295 242 176 117 95 33 23 126 

1945 23 20 14 174 304 157 160 123 70 54 33 28 97 

1946 25 22 20 188 301 411 369 320 156 124 101 57 175 

1947 53 43 38 357 301 356 307 264 170 107 42 46 174 

1948 38 33 41 262 442 328 283 163 112 110 60 39 159 

1949 37 33 26 227 466 334 248 156 114 93 34 35 150 

1950 30 26 27 175 496 508 187 161 125 86 31 31 157 

1951 23 22 17 185 337 208 160 106 70 61 33 29 104 

1952 23 20 19 300 275 399 297 203 116 86 36 33 151 

1953 29 23 28 238 328 267 157 116 75 64 33 25 115 

1954 24 22 19 243 281 435 429 183 157 94 76 41 167 

1955 28 23 21 200 379 248 172 122 74 100 47 33 121 

1956 19 17 17 220 276 321 290 190 147 110 84 33 144 

1957 29 22 21 259 359 519 298 216 160 132 124 52 183 

1958 33 29 29 312 498 581 550 304 172 138 90 44 232 

1959 27 26 26 275 438 418 288 165 120 75 42 33 161 

1960 26 25 24 195 397 442 385 339 93 113 76 52 181 

1961 40 36 35 429 342 449 306 341 106 138 67 54 195 

1962 40 36 36 318 309 314 161 155 78 70 33 29 132 

1963 25 25 37 128 292 357 177 137 100 84 110 47 127 

1964 36 22 20 178 439 200 228 146 90 62 39 29 124 

1965 27 23 24 205 477 247 153 189 40 110 57 43 133 

1966 31 29 26 197 663 546 357 195 79 65 37 29 188 

1967 23 20 22 152 256 217 197 390 69 106 48 30 128 

1968 22 17 58 275 356 246 134 126 59 65 33 29 118 

1969 20 16 17 299 682 654 253 293 177 182 87 44 227 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ. ɝɨɞ 

1970 33 28 31 335 354 498 279 202 155 144 64 43 181 

1971 29 27 27 316 440 371 306 200 50 69 38 24 158 

1972 23 20 20 283 384 306 255 162 118 98 71 43 149 

1973 32 27 26 342 440 440 377 198 120 87 53 34 181 

1974 24 19 22 282 277 230 125 125 81 96 43 27 113 

1975 22 19 19 220 311 497 276 154 65 96 50 24 146 

1976 24 16 19 169 381 287 202 320 116 42 53 32 138 

1977 27 23 24 366 434 354 197 177 138 123 84 31 165 

1978 26 25 28 349 309 252 179 171 105 83 57 30 135 

1979 29 26 26 153 447 379 214 155 141 104 101 51 152 

1980 32 25 26 169 287 311 214 146 110 78 56 40 125 

1981 25 23 21 213 281 220 186 112 98 82 42 28 111 

1982 22 23 21 238 254 225 160 132 78 84 70 23 111 

 
Ⱦɚɧɧɵɟ ȼɏɄ ɢ ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.2 – Ⱦɚɧɧɵɟ ɩɨ ȼɏɄ ɢ ɩɨɬɟɪɢ ɛɵɬɨɜɨɝɨ ɪɚɫɯɨɞɚ 

ɉɚɪɚɦɟɬɪ 
Ɇɟɫɹɰ 

I II  III  IV V VI  VII VIII IX X XI  XII ܳʑʤʙ, ɦ3/ɫ 80 80 80 80 80 80 80 80 80 80 80 80 
Q,ɢɫɩɚɪ, ɦ3/ɫ 0 0 0 2 3 2 2 1 1 1 0 0 
Q, ɥɟɞ, ɦ3/ɫ 2 2 2 -3 -7 0 0 0 0 0 2 2 

Q ,ɮɢɥɶɬɪɚɰɢɹ, ɦ3/ɫ 1 1 1 1 1 1 1 1 1 1 1 1 ∑ ܳ, ɦ3/ɫ 3 3 3 0 -3 3 3 2 2 2 3 3 
 

Ʉɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɨɬ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɇȻ, ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ 
ɤɨɨɪɞɢɧɚɬɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 1.3, ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1. 

 
Ɍɚɛɥɢɰɚ 1.3 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜ ɇȻ 

Ʌɟɬɨ  Ɂɢɦɚ 
Q, ɦ3/ɫ Zɧɛ, ɦ Q, ɦ3/ɫ 

0 328,00 0 
150 329,00 120 
350 330,00 280 
550 331,00 440 
790 332,00 632 
1120 333,00 896 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ZɇȻ 

 
Ʉɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ ɨɬ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, 

ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ1.4, ɩɨɤɚɡɚɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜ ȼȻ 

Z, ɦ V, ɤɦ3 
328,00 0,00 
334,59 0,43 
339,32 0,85 
342,52 1,28 
344,66 1,70 
346,16 2,13 
347,34 2,55 
348,34 2,98 
349,21 3,40 
349,98 3,83 
350,82 4,25 
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Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ZȼȻ 

 
1.1.3 ɗɧɟɪɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
ɋɬɜɨɪ Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ Ɍɚɲɚɝɨɥɶɫɤɨɦ ɪɚɣɨɧɟ 

Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. ɗɬɨɬ ɜɵɛɨɪ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɪɚɣɨɧ ɧɭɠɞɚɟɬɫɹ ɜ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɫɬɚɜɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜ ɫɜɹɡɢ ɫ ɧɚɥɢɱɢɟɦ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɬɭɪɛɚɡ ɢ ɛɚɡ ɨɬɞɵɯɚ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟɦ ɤɪɭɩɧɵɯ ɭɝɨɥɶɧɵɯ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ.  

ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ: ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ, ɞɚɧɧɵɟ ɤɨɬɨɪɨɣ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.5. 

 
Ɍɚɛɥɢɰɚ 1.5 – Ⱦɚɧɧɵɟ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
N,Ɇȼɬ 120 114 108 103 98 93 93 98 103 108 114 120 

ɗɫɭɬ 
ɦɥɧ.ɤȼɬ 

1,54 1,48 1,416 1,15 1,09 1,03 1,03 1,095 1,15 1,41 1,48 1,54 

 
Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ-3% 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ-10% 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ 𝑘ே = ͺ,ͺ 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟcɤɢɟ ɢ ɜɨɞɨɯɨɡɹɣcɬɜɟɧɧɵɟ ɪɚcɱɟɬɵ 
 
2.1 ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
 
ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɦɟɫɬɧɨɣ ɧɚɝɪɭɡɤɢ. 
 

 
Ɋɢɫɭɧɨɤ 2.1 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɦɟɫɬɧɨɣ ɧɚɝɪɭɡɤɢ 

 
Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 

 
Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ: 300 Ɇȼɬ. 
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2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 
Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɢ 

ɨɩɪɟɞɟɥɟɧɢɹ ɝɚɪɚɧɬɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ.  
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. ȼ ɪɚɫɱɟɬɟ ɩɪɢɦɟɧɹɸɬɫɹ 

ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ). 
 

Ɍɚɛɥɢɰɚ 2.1 – ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

ȼɵɛɨɪ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
90% I II  III  IV V VI  VII VIII IX X XI  XII  

Q ɛɵɬɨɜɨɟ 18 17 15 213 331 217 183 110 82 68 33 21  
Cɭɦ ɩɨɬɟɪɢ 3 3 3 0 -3 3 3 2 2 2 3 3  

Qɩɨɥɟɡ=Qɛɵɬ-- 
Q ɩɨɬɟɪɢ 

15 14 12 213 334 214 180 108 80 66 30 18  

Z ɜɛ 350 350 350 350 350 350 350 350 350 350 350 350  
Z ɧɛ 328 328 328 329 330 329 329 329 329 328 328 328  

Ɋɚɛɨɬɚ ɩɨ ȼɏɄ 
  I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ.ɝɨɞ. 

Q ɜɯɤ 80 80 80 80 80 80 80 80 80 80 80 80 80 
Z ɜɛ 350 350 350 350 350 350 350 350 350 350 350 350   
Z ɧɛ 329 329 329 329 329 329 329 329 329 329 329 329   

ɇ 21 21 21 21 21 21 21 21 21 21 21 21   
N ɜɯɤ 14 14 14 14 14 14 14 14 14 14 14 14   

ɋɪɟɞɧɟɟ ɞɜɭɯ ɪɟɠɢɦɨɜ 
  I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ.ɝɨɞ. 

N ɛɵɬ 3 3 2 38 59 39 33 20 15 12 6 3   
N ɜɯɤ 14 14 14 14 14 14 14 14 14 14 14 14   

Ⱦɟɥɶɬɚ -11 -11 -12 24 45 25 19 6 1 -2 -8 -11 65 

 
2.3 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ. ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ ɝɚɪɚɧɬɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ. 

 
ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ 

ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ ɩɪɨɜɨɞɢɦ ɩɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ, ɩɪɨɜɨɞɢɦ 
ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɱɢɫɥɢɦ ɦɨɳɧɨɫɬɶ ɩɪɨɮɢɰɢɬɚ: 

 ∑( ˄ܰ˞˕ˑ˅ˑˌ𝑖 − ʑܰʤʙ𝑖) = ͸ͷ ʛʑ˕௡
𝑖=ଵ  

 
Ɇɨɳɧɨɫɬɶ ɩɪɨɮɢɰɢɬɚ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɟɫɹɰɚɦ, ɜ ɤɨɬɨɪɵɟ Ƚɗɋ ɛɭɞɟɬ 

ɪɚɛɨɬɚɬɶ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɬɨ ɟɫɬɶ ɦɨɳɧɨɫɬɶ ȼɏɄ ɜɵɲɟ ɥɢɧɢɢ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 

ȼ ɬɚɛɥɢɰɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ, 
ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ  

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 
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̝ܲ ˓ , ʛʑ˕ 233 222 201 178 157 146 146 157 178 201 222 233 ˔ܰ˖˜, ʛʑ˕ 57 55 53 52 51 50 50 51 52 53 55 57 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ˄ܰ˞˕, ʛʑ˕ 3 3 2 38 59 39 33 20 15 12 6 3 ʑܰʤʙ , ʛʑ˕ 14 14 14 14 14 14 14 14 14 14 14 14 

 

Ɋɢɫɭɧɨɤ 2.1 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɨɞɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɚɛɨɬɵ Ƚɗɋ ɜɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 

 
2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɟɜɵɲɚɟɬ 

ɨɬɦɟɬɤɭ ɇɉɍ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɛɵɥɨ ɩɟɪɟɩɨɥɧɟɧɨ. ɂɡ ɱɟɝɨ 
ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɨɩɭɫɬɢɬɶ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 
ɩɪɨɜɟɫɬɢ ɩɨɞɛɨɪ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɬɚɤ, ɱɬɨɛɵ ɜɵɩɨɥɧɢɥɚɫɶ 
ɝɨɞɨɜɚɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ ɩɨɥɭɱɟɧɚ ɨɬɦɟɬɤɚ ɍɆɈ=345,92 ɦ, 
ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 



17 
 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ɋ ɩɨɦɨɳɶɸ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɝɨɞɨɜɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1 ɢ Ⱥ.2. 

 
2.5 Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ 
 
ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 

ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɢ ɩɪɚɜɢɥɶɧɨɣ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɝɚɪɚɧɬɢɪɭɟɦɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ: 

 ˆܰ˃˓ˇˈˍ = ˆܰ˃˓яː˅ = ʹͻ ʛʑ˕ 
 ˆܰ˃˓ːˑя = ˆܰ˃˓˗ˈ˅ = ʹ͹ ʛʑ˕ 
 ˆܰ˃˓ːˑя = ˆܰ˃˓˗ˈ˅ = ͳͶ ʛʑ˕ 
 
2.6 ɇɚɯɨɠɞɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ 
 
ȼɵɛɨɪ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ 

ɦɨɳɧɨɫɬɟɣ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɜɧɟɫɬɢ 
ɬɪɟɭɝɨɥɶɧɢɤ Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɗɋ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɟɝɨ ɢ ɜ ɩɢɤɨɜɭɸ ɱɚɫɬɶ, ɢ ɜ 
ɛɚɡɨɜɭɸ ɱɚɫɬɶ ɧɚɝɪɭɡɤɢ.  

ɂɡ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɦ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ Ƚɗɋ. 
ɇɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ, ɱɬɨ Ƚɗɋ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɬɚɤɠɟ ɢ ɞɥɹ ɛɚɡɵ, ɱɬɨɛɵ 
ɜɵɞɚɜɚɬɶ ɦɨɳɧɨɫɬɶ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ. 
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ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ, ɜɦɟɫɬɟ ɫ ɜɩɢɫɚɧɧɨɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɚ ɬɚɤɠɟ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɦɢ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.1 ɢ Ⱥ.2 
[ɉɊɂɅɈɀȿɇɂȿ Ⱥ]. 

 
2.7 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɫɬɪɨɢɬɫɹ 

ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɫɬɪɨɢɬɫɹ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ.  

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.3 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ  

Ɇɟɫɹɰ 
ɋɢɫɬɟɦɚ ɋɭɳ.Ƚɗɋ Ɇɨɹ Ƚɗɋ Ɍɗɋ 

Pcm Nɧ.ɪ. Nɚ.ɪ. Nɪɚɛ. Nɧ.ɪ. Nɪɬ. Nɪm Nɧ.ɪ. Nɪɟɦ. Nɪm Nɚ.ɪ Nɪɟɦ. 
I 300 9 30 120 5  33 4  147 30  

II  281 8 28 112 5  30 3  139 28  

III  252 8 25 97 4  25 4  130 25  

IV 219 7 22 96 3  20 4  103 22  

V 190 6 19 88 3  20 3  82 19  

VI  173 5 17 80 3  20 2  73 17 6 

VII 173 5 17 80 3  20 2  73 17 6 

VIII 190 6 19 88 3  20 3  82 19  

IX 219 7 22 96 3  20 4  103 22  

ɏ 252 8 25 97 4  25 4  130 25  

XI  281 8 28 112 5  30 3  139 28  

XII 300 9 30 120 5  33 4  147 30  

 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

 
2.8 ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

 
ɉɨɫɥɟ ɜɵɛɨɪɚ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɢ ɪɟɡɟɪɜɨɜ, ɪɚɫɫɱɢɬɚɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 

ɦɨɳɧɨɫɬɶ Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɗɋ: 
 ˖ܰ˔˕˒˓ˑˈˍ˕.ʒЭʠ = ˓ܰ˃˄ˇˈˍ + ːܰ˃ˆ˓˒˓ˑˈˍ˕.ʒЭʠ + ˓ܰˈˏ˒˓ˑˈˍ˕.ʒЭʠ + ˃ܰ˅˃˓˒˓ˑˈˍ˕.ʒЭʠ = = ͵͵ + Ͷ = ͵͹ ʛʑ˕ (2.1) 
 
2.9 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ Ƚɗɋ. Ɉɧ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ 
ɪɚɫɯɨɞɚɯ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ). Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ 
ɞɜɭɦɹ ɦɟɬɨɞɚɦɢ: 

1. Ɋɚɫɱɟɬ ɩɨ ɨɬɦɟɬɤɚɦ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ;  
2. Ɋɚɫɱɟɬ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦ ɦɨɳɧɨɫɬɹɦ.  
 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɫɨɫɬɚɜɥɹɟɬ 224 ɦɥɧɤȼɬ∙ɱ 
Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.3. 
 
2.10 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ 

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɧɚɯɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 2.4, ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 
Ɍɚɛɥɢɰɚ 2.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Q 
ɧɛ, 
ɦ3/ɫ 

Z ɧɛ, 
ɦ 

H, ɦ 
ɇɉɍ 

ɇ, ɦ 
ɍɆɈ 

H z, 
ɦ ɜɛ1 

Q ɩɨ 
ɭɫɬ.ɦɨɳɧɨɫɬɢ, 

ɦ3/ɫ 
H,ɦ 

Q 
ɨɝɪɚ.ɩɪɨɩɭɫɤɚ, 

ɦ3/ɫ 
H,ɦ 

5 328,04 21,96 17,88 20,53 150 26,51515 206 19,30715 
15 328,13 21,87 17,79 20,44 154 25,82645 205,1446544 19,14715 
18 328,15 21,85 17,77 20,42 158 25,17261 204,2857275 18,98715 
53 328,41 21,59 17,51 20,16 162 24,55107 203,4231739 18,82715 
65 328,49 21,51 17,43 20,08 166 23,95947 202,5569474 18,66715 
83 328,61 21,39 17,31 19,96 170 23,39572 201,6870005 18,50715 
92 328,67 21,33 17,25 19,90 174 22,85789 200,8132849 18,34715 
121 328,84 21,16 17,08 19,73 178 22,34423 199,9357512 18,18715 
150 329,00 21,00 16,92 19,57 182 21,85315 199,054349 18,02715 
171 329,11 20,89 16,81 19,46 186 21,38319 198,1690265 17,86715 
181 329,16 20,84 16,76 19,41 190 20,93301 197,2797311 17,70715 
242 329,47 20,53 16,45 19,10 194 20,50141 196,3864087 17,54715 
325 329,88 20,12 16,04 18,69 198 20,08724 195,4890042 17,38715 

ɇɉɍ

ɍɆɈ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.4 
Q 

ɧɛ, 
ɦ3/ɫ 

Z ɧɛ, 
ɦ 

H, ɦ 
ɇɉɍ 

ɇ, ɦ 
ɍɆɈ 

H z, 
ɦ ɜɛ1 

Q ɩɨ 
ɭɫɬ.ɦɨɳɧɨɫɬɢ, 

ɦ3/ɫ 
H,ɦ 

Q 
ɨɝɪɚ.ɩɪɨɩɭɫɤɚ, 

ɦ3/ɫ 
H,ɦ 

360 330,05 19,95 15,87 18,52 202 19,68947 194,5874611 17,22715 
400 330,25 19,75 15,67 18,32 206 19,30715 193,6817215 17,06715 
450 330,50 19,50 15,42 18,07     192,7717263 16,90715 
480 330,65 19,35 15,27 17,92     203,2764507 18,8 
500 330,75 19,25 15,17 17,82     204,3548479 19 

 

 
Ɋɢɫɭɧɨɤ 2.5 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
ɉɨ ɪɢɫɭɧɤɭ 2.5 ɨɩɪɟɞɟɥɢɥɢ ɇmax,= 21,5 ɦ,Hɪɚɫɱ,= 19 ɦ, ɇmin= 16,5 ɦ.ɇɚ 

ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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3 ȼɵɛɨɪ ɝɢɞɪɨɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
3.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 

ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1) Ɂɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ, ɬ.ɟ. ܪ௠௔𝑥 ൑  ;.ˇˈ˓˒ܪ

2) Ɉɬɧɨɲɟɧɢɟு೘𝑖೙ு೘ೌ𝑥ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ; 
3) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɨɥɠɟɧ ɜɵɛɢɪɚɬɶɫɹ ɫ 

ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɬɢɜɧɵɟ 

ɝɢɞɪɨɬɭɪɛɢɧɵ: 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ  ɉɅ30ɛ-ȼ; 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ30ɚ-ȼ. 
 
ɋɨɫɬɚɜɢɥ ɬɚɛɥɢɰɭ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ (ɬɚɛɥ. 3.1). 
 

Ɍɚɛɥɢɰɚ 3.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɉɚɪɚɦɟɬɪ ɉɅ30ɚ-ȼ ɉɅ30ɛ-ȼ 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ܪ௠𝑖௡ ⁄௠௔𝑥ܪ  0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

݊′ூ௢௣௧, ˑ˄/ˏ 126 130 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ܳூ௢௣௧ , ˎ/˔ 890 1270 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 𝜂ˏ  ௢௣௧ 0,912 0,911 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ′ଵ௠௔𝑥 , ˎ/˔ 1950 1900 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ ܦଵ ௠ , ˏ 0,460 0,460 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ܪˏˑˇ , ˏ 4 8 

Ɍɟɦɩɟɪɚɬɭɪɚ ݐˏˑˇ, ℃ 5 21 

 
ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 

ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 

Ⱦɥɹ ɉɅ30ɚ-ȼ: ܳሺ௣ଵሻ′ = ͳ,͹͸ ˏయ̝
, ŋሺ௣ଵሻ′ = Ͳ,ͺͺͷ; 

Ⱦɥɹ ɉɅ30ɛ-ȼ: ܳሺ௣ଵሻ′ = ͳ,ͺʹ ˏయ̝
, ŋሺ௣ଵሻ′ = Ͳ,ͺͺͻ. 
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Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 11, 12, ɞɥɹ ɉɅ30ɛ-ȼ ɢ ɉɅ30ɚ-ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 𝜂ʡ = ͳ − ሺͳ − 𝜂ʛሻ ∙ (ሺͳ − ሻߝ + ߝ ∙ √஽భˏ஽భఱ ∙ √ ுˏு˓ಿభబ ∙ √𝑣ː𝑣ˏఱ ), (3.1) 

 
ɝɞɟ ŋ(p1), D1м, ɇɦ– ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ;  

D1,Hɪ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  
Ȟɧ, Ȟɦ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧɢ tɦ; 

ε-ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ(ɞɥɹ ɉɅ ߝ = Ͳ,͹ͷሻ. 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܰ′

а = ͻ,ͺͳ ∙ ܳ′୍ɪ ∙ ଵଶܦ ∙ ɪܪ
ଵ,ହ ∙ 𝜂Ɍ ∙ 𝜂ʒ̝˓, (3.2) 

 
ɝɞɟ ܳሺ௣ଵሻ′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  

ŋɝ.ɫɪ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97 ). 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑧′˃ = ே˖˔˕ே′˃ , (3.3) 

 

ɝɞɟ ˖ܰ˔˕˒˓ʒЭʠ = ͵͹ ʛʑ˕ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɚɟɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ ɬɪɟɛɭɟɬ 

ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦɨɟ ɱɢɫɥɨ 
ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɚɬɧɨ 2 ɢɥɢ 3. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɫɨɛɥɸɞɚɟɬɫɹ ɫɢɦɦɟɬɪɢɹ 
ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɚɧɰɢɢ. 

ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆= 𝜂ʡ𝜂ʛ, (3.4) 

 
ɝɞɟ 𝜂ʡ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 𝜂ʛ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 

ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ , (3.5) 
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ɝɞɟ ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 

Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɧɚɩɨɪɨɜ ܪ௠௔𝑥,  ,௠𝑖௡ܪ ;˓ேܪ
ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɥɢɧɢɣ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɧɚ ɍɏ, ɤɨɬɨɪɵɟ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ݊′ூ௠௔𝑥 = ௡˔∙஽భ√ு೘𝑖೙∙∆ (3.6) 

 ݊′ூ˓ = ௡˔∙஽భ√ு˓∙∆ (3.7) 

 ݊′ூ௠𝑖௡ = ௡˔∙஽భ√ு೘ೌ𝑥∙∆ (3.8) 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊ʜ˓′  ɫ ɭɱɟɬɨɦ 

ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɭɪɚɜɧɟɧɢɹ: 

 ܳூ′ ∙ 𝜂ʡ = ே˃ଽ,଼ଵ∙஽భమ∙ுುభ,ఱ∙𝜂ʒ̝˓ (3.9) 

 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɸ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ, ɞɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ ݊ʜ௠௔𝑥′ , ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, 
ɩɨɞɫɬɚɜɥɹɹ ɜ ɭɪɚɜɧɟɧɢɟ ɜɵɲɟ ɜɦɟɫɬɨ ܪே˓ ɧɚɩɨɪ ܪ௠௔𝑥 ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɢ 
ɫɨɟɞɢɧɹɟɦ ɟɟ ɫ ɪɚɫɱɟɬɧɨɣ.  

ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ′ூ = ொ೘𝑖೙஽భమ∙√ு∙∆, (3.10) 

 
ɝɞɟ Q_min – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ.ȼɫɟ ɪɚɫɱɟɬɵ ɞɥɹ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.2 ɢ 3.3. 

 
Ɍɚɛɥɢɰɚ 3.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ. ܦଵ, ɦ 4 4,25 4,5 4,75 5 5,3 𝜂ʡ 0,923 0,924 0,924 0,925 0,925 0,926 ˃ܰ′, ˍʑ˕ 20485,7 23140,9 25958,6 28938,8 32081,6 36067,6 𝑧˃′ 1,8 1,6 1,4 1,3 1,2 1,0 𝑧˃ 2,0 2,0 2,0 2,0 2,0 2,0 ˃ܰ, ˍʑ˕ 18500,0 18500,0 18500,0 18500,0 18500,0 18500,0 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.2 ܦଵ, ɦ 4 4,25 4,5 4,75 5 5,3 ∆ 1,04 1,04 1,04 1,05 1,05 1,05 ݊′˔, ˑ˄/ˏˋː 
140,3 132,1 124,8 118,2 112,3 106,0 ݊˔, ˑ˄/ˏˋː 
142,8 136,4 125,0 125,0 115,4 107,1 ݊ு௠௔𝑥 , ˑ˄/ˏˋː 
120,6 122,3 118,7 125,2 121,7 119,7 ݊ு˓, ˑ˄/ˏˋː 
128,3 130,1 126,3 133,2 129,4 127,3 ݊ு௠𝑖௡ , ˑ˄/ˏˋː 
137,7 139,7 135,5 143,0 138,9 136,6 ܳூ′ ∙ 𝜂ʡ ሺܪ˓˃˔˚ሻ 

 
1,467 1,300 1,159 1,040 0,939 0,836 

ܳூ′ ∙ 𝜂ʡ ሺܪ௠௔𝑥ሻ 1,219 1,080 0,963 0,864 0,780 0,694 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɛ-ȼ ܦଵ, ɦ 3,75 4 4,25 4,5 4,75 5 𝜂ʡ 0,918 0,919 0,919 0,920 0,920 0,921 ˃ܰ′, ˍʑ˕ 18513,3 21080,0 23814,1 26715,7 29784,8 33021,5 𝑧˃′ 2,0 1,8 1,6 1,4 1,2 1,1 𝑧˃ 2,0 2,0 2,0 2,0 2,0 2,0 ˃ܰ, ˍʑ˕ 18500,0 18500,0 18500,0 18500,0 18500,0 18500,0 ∆ 1,032 1,033 1,034 1,035 1,035 1,036 ݊′˔, ˑ˄/ˏˋː 

153,5 144,0 135,6 128,1 121,4 115,3 ݊˔, ˑ˄/ˏˋː 
166,7 150,0 136,4 136,4 125,0 125,0 ݊ு௠௔𝑥 , ˑ˄/ˏˋː 
132,7 127,3 122,9 130,1 125,8 132,4 ݊ு˓, ˑ˄/ˏˋː 
141,1 135,4 130,8 138,4 133,9 140,9 ݊ு௠𝑖௡ , ˑ˄/ˏˋː 
151,5 145,3 140,3 148,6 143,7 151,2 ܳூ′ ∙ 𝜂ʡ ሺܪ˓˃˔˚ሻ 1,669 1,467 1,300 1,159 1,040 0,939 

ܳூ′ ∙ 𝜂ʡ ሺܪ௠௔𝑥ሻ 
1,387 1,219 1,080 0,963 0,864 0,780 
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ɂɡ ɜɵɲɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɬɭɪɛɢɧ ɫ ɪɚɡɥɢɱɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ, ɨɞɧɢɦ ɢ ɟɞɢɧɫɬɜɟɧɧɵɦ ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ ɉɅ30ɛ-ȼ ɫ ɞɢɚɦɟɬɪɨɦ 4ɦ, 
ɬɚɤ ɤɚɤ ɩɪɢ ɞɪɭɝɢɯ ɞɢɚɦɟɬɪɚɯ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚɯɨɞɢɬɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɡɨɧɵ ɪɚɛɨɬɵ, ɢ ɥɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɞɨɩɭɫɬɢɦɨɦ ɞɢɚɩɚɡɨɧɟ. 
Ɂɨɧɚ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 
ɧɚ ɪɢɫɭɧɤɟȻ.1.[ɉɊɂɅɈɀȿɇɂȿ Ȼ]. 

 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɨɞɧɨ ɢɡ ɜɚɠɧɵɯ ɭɫɥɨɜɢɣ ɷɬɨ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɚɹ 

ɪɚɛɨɬɚ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɨɟ 
ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨ ɮɨɪɦɭɥɟ: 

 𝛻ܼ˓.ˍ. = ܼː.˄.ሺܳː.˄.ሻ +  ௦, (3.11)ܪ
 

ɝɞɟ ܼː.˄.ሺܳː.˄.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳː.˄., ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦. 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
ௌܪ  = ܤ − 𝑧ʜʐሺொʜʐሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼʤ.ʞʚ., (3.12) 

 
ɝɞɟ ܤ = ͳͲ,͵͵ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ;  ͳ,ͷ –ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; 𝜎– ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɉɅ ɪɚɜɧɚ Ͳ. 

Ɋɚɫɱɟɬ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ 

ɬɭɪɛɢɧɵ 
,˃ଵ, ɦ 𝑧ܦ ˛˕ 

݊˔, ˑ˄/ˏˋː ˃ܰ, ˍʑ˕ ܪௌଵ , ,ௌଶܪ ˏ ,ௌଷܪ ˏ ˏ 

ɉɅ30ɛ-ȼ 4,00 2 150 18500 0,55 -1,99 0,21 

 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ30ɛ-ȼ, ɬɚɤ ɤɚɤ ɟё ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ. 

Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɬɨ ɟɫɬɶ ɩɪɢܪௌ = −ͳ,ͻͻ. 
Ⱦɥɹ ɷɬɨɝɨ ɫɥɭɱɚɹ ܼʜʐ = ͵ʹͺ,͹ͺ, ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɡɚɝɥɭɛɥɟɧɢɟ ɧɚɣɞɟɦ ɩɨ 
ɮɨɪɦɭɥɟ (3.10): 
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𝛻ܼ˓.ˍ. = ͵ʹͺ,͹ͺ + ሺ−ͳ,ͻͻሻ = ͵ʹ͸,͹ͻ ˏ 
 
Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱёɬɧɵɯ ɪɟɠɢɦɚɯ. 
 
3.3 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ.  

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ˓ = ଷ଴଴଴௡೎ = ଷ଴଴଴ଵହ଴ = ʹͲ (3.13) 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɥɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ȼȽɋ 700/80-40. 

Ⱦɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 700/80-40 ʜ˃ˋˏˈːˑ˅˃ːˋˈ ˅ˈˎˋ˚ˋː˞ ʝ˄ˑˊː˃˚ˈːˋˈ 
ʔˇˋːˋ˙˞ ˋˊˏˈ˓ˈːˋя 

ʖː˃˚ˈːˋˈ ʜˑˏˋː˃ˎ˟ː˃я ˒ˑˎː˃я ˏˑ˜ːˑ˔˕˟ 
ܵːˑˏ ʛʑʏ 23,5 ʜˑˏˋː˃ˎ˟ː˃я ˃ˍ˕ˋ˅ː˃я ˏˑ˜ːˑ˔˕˟ 
ʟːˑˏ ʛʑ˕ 20 ʙˑˠ˗˗ˋ˙ˋˈː˕ ˏˑ˜ːˑ˔˕ˋ ܿݏ݋𝜑 ˑ.ˈ. 0,85 ʜˑˏˋː˃ˎ˟ːˑˈ ː˃˒˓яˉˈːˋˈ ːܷˑˏ ˍʑ 10,5 ʜˑˏˋː˃ˎ˟ː˞ˌ ˕ˑˍ ːܫ ˑˏ ˍʏ - ʜˑˏˋː˃ˎ˟ː˃я ˚˃˔˕ˑ˕˃ ˅˓˃˜ˈːˋя 
݊ːˑˏ ˑ˄/ˏˋː 150 ʠˑ˒˓ˑ˕ˋ˅ˎˈːˋˈ ˑ˄ˏˑ˕ˍˋ ˔˕˃˕ˑ˓˃ 
ܺௗ  ˑ.ˈ. 0,97 ʞˈ˓ˈ˘ˑˇːˑˈ ˔ˑ˒˓ˑ˕ˋ˅ˎˈːˋˈ ܺ’ௗ  ˑ.ˈ. 0,35 ʠ˅ˈ˓˘˒ˈ˓ˈ˘ˑˇːˑˈ ˔ˑ˒˓ˑ˕ˋ˅ˎˈːˋˈ 
ܺ”ௗ  ˑ.ˈ. 0,23 ʜ˃˓˖ˉː˞ˌ ˇˋˏˈ˕˓ ˔ˈ˓ˇˈ˚ːˋˍ˃ ˔˕˃˕ˑ˓˃ 
௖ܦ  ˏ 8,05 ʓˎˋː˃ ˔ˈ˓ˇˈ˚ːˋˍ˃ ˔˕˃˕ˑ˓˃ ʜ ˏ - ʗ˔˒ˑˎːˈːˋˈ ˊˑː˕ˋ˚ːˑˈ 

 
3.4 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɵ 
 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
Rɜх = 1,663·D1=6,7ɦ (3.14) 
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Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ (ܦ௔ = ͸,ʹˏ): 
 
ra=Dа/2=6,2/2 =3,1 ɦ (3.15) 
 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ(ܦ௕ = ͷ,Ͷ ˏ): 
 
rb=Db/2=5,4/2=2,7 ɦ (3.16) 
 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚɩɨɪɚ ɢ 

ɦɨɳɧɨɫɬɢ: 
 Q଴ = ேଽ,଼ଵ∙ு೛∙𝜂೚೙೘ = ଵ଼ହ଴଴ଽ,଼ଵ∙ଵଽ∙଴,ଽ଴ସଶ = ͳͲͻ,ͺ ˏଷ/˔ (3.17) 

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 Q˅˘ = ொబ∙φଷ଺଴ = ଵ଴ଽ,଼∙ଵ଼଻,ଷଷ଺଴ = ͷ͹,ͳ ˏଷ/˔ (3.18) 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 

ɞɨɩɭɫɬɢɦɨɣ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ: 
 F˅˘ = ୕˅˘୚˅˘ = ହ଻,ଵଷ,଼ = ͳͷ ˏଶ (3.19) 

 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɹɟɬɫɹ 

ɚɧɚɥɨɝɢɱɧɨ. ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɨɨɬɧɨɲɟɧɢɹɦɢ ɢ ɫɜɟɞɟɦ ɪɚɫɱɟɬɵ ɜ 
ɬɚɛɥɢɰɭ 3.6. 

 ܽ𝑖 = 𝑖ݎ −  ௔ (3.20)ݎ
 ݉𝑖 = 𝑘ଶ ∙ ܽ𝑖ଶ (3.21) 
 𝑘ଶ = ௠˅˘௔˅మ̆  (3.22) 

 �ܾ� = ݉𝑖 + ܾ଴ (3.23) 
௞ݎ  = ௔ݎ + ݉𝑖 ∙ ͳͷை݃ݐ  (3.24) 
 
Ɂɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
𝑖ܬ  = ܾ଴ ∙ ln ቀ௥ೌ௥್ቁ + �ܾ� ln ቀ௥𝑖௥ೌ ቁ − ௞ݎ ∙ ߛ݃ݐܿ ∙ ln ቀ௥𝑘௥ೌ ቁ + ݉𝑖 (3.25) 

ȼɟɥɢɱɢɧɚ ɭɝɥɚ ɫɩɢɪɚɥɢ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ: 
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 𝜑𝑖ை = ଵ଼଴௃˅˘ ∙  𝑖 (3.26)ܬ

 
ȼɟɥɢɱɢɧɚ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ: 
𝑖ܨ  = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺݎ𝑖 − ௔ሻݎ �ܾ� − ሺ௕𝑖−௕బሻమଶ  ͳͷை (3.27)݃ݐ

 
Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ȼɟɥɢɱɢɧɚ ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

R i 6,7 6,3 5,9 5,6 5,2 4,9 4,5 4,1 3,8 3,4 3,1 2,7 
b i 4,00 3,75 3,49 3,24 2,99 2,74 2,48 2,23 1,98 1,73 1,47 1,22 
r k 3,78 3,71 3,64 3,57 3,50 3,43 3,37 3,30 3,23 3,16 3,09 3,02 
rk/ra 1,22 1,20 1,17 1,15 1,13 1,11 1,09 1,06 1,04 1,02 1,00 0,98 
ln(rk/ra) 0,20 0,18 0,16 0,14 0,12 0,10 0,08 0,06 0,04 0,02 0,00 -0,02 
ri/ra 2,15 2,03 1,91 1,80 1,68 1,57 1,45 1,34 1,22 1,10 0,99 0,87 

ln(ri/ra) 0,76 0,71 0,65 0,59 0,52 0,45 0,37 0,29 0,20 0,10 -0,01 -0,14 
b0∙ ∙ln(ri/ra) 

3,05 2,65 2,27 1,90 1,56 1,23 0,92 0,64 0,39 0,17 -0,02 -0,17 

rk∙ctgϒ 14,08 13,83 13,57 13,32 13,06 12,81 12,55 12,30 12,05 11,79 11,54 11,28 

Rk∙ctgϒ∙ ∙ln(rk/ra) 
2,77 2,47 2,17 1,88 1,59 1,31 1,03 0,76 0,49 0,23 -0,03 -0,28 

mi 2,50 2,25 1,99 1,74 1,49 1,24 0,98 0,73 0,48 0,23 -0,03 -0,28 
Ji 2,98 2,63 2,29 1,97 1,65 1,36 1,08 0,82 0,58 0,37 0,18 0,03 
ϕi 187 165 144 123 104 85 68 51 36 23 12 2 

 
ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɞɢɭɫɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɨɬ ɭɝɥɚ ɨɯɜɚɬɚ 

(ɪɢɫɭɧɨɤ 3.1). 
 

 
Ɋɢɫɭɧɨɤ 3.1– Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ = f (Ri) 

 
ɋ ɝɪɚɮɢɤɚ ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ Ri ɱɟɪɟɡ 15 ɨ 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ɢɡ Ƚɍɏ: 
 
B’=2,695·D1=10,8ɦ (3.28) 
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ɇɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɵɱɨɤ, ɬɚɤ ɤɚɤ B’ ɛɨɥɶɲɟ 7 ɦ, 

ɲɢɪɢɧɚ ɤɨɬɨɪɨɝɨ:  
 b = ͳ + ୕బସ଴଴ = ͳ,͵  ˏ (3.29) 

 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ɫ ɭɱёɬɨɦ ɲɢɪɢɧɵ ɛɵɱɤɚ: 
ܤ  = ′ܤ + ܾ = ͳͲ,ͺ + ͳ,͵ = ͳʹ,ͳ ˏ (3.30) 
 
ɑɟɪɬёɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ Ȼ.2.[ɉɊɂɅɈɀȿɇɂȿ 

Ȼ]. 
 
3.5 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɡɦɟɪɵ ɜɚɥɚ, 

ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɟɝɨ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ. ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ 
ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
˅∗ܦ  ൒ (ହ.ଵ∙ʛˍ˓𝜏ˇˑ˒ )଴,ଷଷ,  (3.31) 

 
ɝɞɟ 𝜏ˇˑ˒ = ͵Ͳ ÷ ͵ͷ Ɇɉɚ. 

ɉɪɢɧɢɦɚɟɦ 𝜏ˇˑ˒ = ͵͵ Ɇɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ʛˍ˓ = ଴,଴଴ଽ଻ସ∙ே௡˔ˋː˘ = ଴,଴଴ଽ଻ସ∙ଵ଼ହ଴଴ଵହ଴ = ͳ,ʹͲ ˍʜ ∙ ˏ (3.32) 

 

Ⱦɚɥɟɟ ɧɚɣɞɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɨ ɮɨɪɦɭɥɟ (3.30): 
˅∗ܦ  ൒ (ͷ.ͳ ∙ ͳ,ʹͲ͵͵ )଴.ଷଷ = Ͳ,ͷ͹ ˏ 

 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ ɫɬɚɧɞɚɪɬɧɵɦ 0,6 ɦɟɬɪɚ. 
 
3.6 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 
 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
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ܴ˓˃ˇ = Ͳ,ͺ ∙ ቀ ே௡˔ˋː˘∙஽భቁ = ଴,଼∙ଵ଼ହ଴଴ଵହ଴∙ସ = ʹͶ,͸͹ ˍʜ (3.33) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀˒, ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ ܦ˅, ɩɪɢɧɢɦɚɟɦ ݀˒=0,62 ɦ. 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
 p˖ˇ = ୖ˓˃ˇୢ˒∙୦˒ ൑ [p˖ˇ], ˍʞ˃ (3.34) 

 
ɝɞɟ h˒ ɩɪɢɧɢɦɚɟɬɫɹ 0,3 ɦ.,ɩɪɢ D˅ = ሺͷͲͲ − ͺͲͲሻ ˏˏ.  
 [p˖ˇ] = ʹͻ ∙ U = ʹͻ ∙ ͻ,͹ = ʹͺʹ,͵ ˍʞ˃ (3.35) 

 U = Ɏ ∙ n˔ˋː˘ ∙ ୢ˒ଷ଴ = ߨ ∙ ͳͷͲ ∙ ଴,଺ଶଷ଴ = ͻ,͹ ˏ˔ˈˍ (3.36) 

ˇ˖݌  = ʹͶ,͸͹Ͳ,͸ʹ ∙ Ͳ,͵ = ͳ͵ʹ,͸ʹ ˍʞ˃ 

 
ɍɫɥɨɜɢɟ ݌˖ˇ ൑  .ɫɨɛɥɸɞɚɟɬɫɹ [ˇ˖݌]
Ɋɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ:  ℎ˒ = Ͳ,͵ ˏ ܼ˔ˈˆˏ = ͺ 
Ɉɩɪɟɞɟɥɹɟɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 Rଵ = ୖ˓˃ˇଵ+ଶ∙ୡ୭ୱୟ+ଶ ୡ୭ୱሺଶୟሻ , ˍʜ (3.37) 

 a = ଷ଺଴Z˔ˈˆˏ =  ଷ଺଴ೀ଼ = Ͷͷ (3.38) 

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ˇ˖݌  = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ˒ ൑ ,[ˇ˖݌] ˍʞ˃  (3.39) 

 l˔ˈˆˏ = ሺͲ,ͺͷ − Ͳ,ͻͲሻɎ ∙ ୢ˒Z˔ˈˆˏ = Ͳ,ͻ ∙ Ɏ ∙ ଴,଺ଶ଼ = Ͳ,ʹʹ ˏ  (3.40) 

 [p˖ˇ] = ͷͲ ∙ U = ͷͲ ∙ ͻ,͹ = Ͷͺ͸,͹Ͳ ˍʞ˃      (3.41) 
 
Ɋɚɫɱɟɬ:  
 ܴଵ = ʹͶ,͸͹ͳ + ʹ ∙ ሺͶͷைሻݏ݋ܿ + ʹ cosሺͻͲைሻ = ͳʹ,Ͳ͵  ˍʜ 
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p˖ˇ = ʹͶ,͸͹Ͳ,ʹʹ ∙ Ͳ,͵ = ͵͹ͷ,Ͷʹ ˍʞ˃ 

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

ɡɚ ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ. 
 
3.7 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 

ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɞɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɜɨɪɨɬ 
ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ30ɛ-ȼ-400 ɨɩɪɟɞɟɥɢɦ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 2,5/1 – 40 – 4 – 2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 2,5 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 40 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɢɦɟɸɳɢɦ 
ɫɥɢɜɧɨɣ ɛɚɤ ɆȺ 4– 2 ɜɦɟɫɬɢɦɨɫɬɶɸ 4 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 

 
3.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 
ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ: ɗȽɊ – 2ɂ1 – 150 – 4. 
Ɍɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ – ɗȽɊ–2ɂ1; 
Ɍɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ - ɗȽɊ–150–4. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ 
Ƚɟɧɟɪɚɬɨɪ ɋɢɫɬɟɦɚ 

ɑɢɫɥɨ cosȽ Uːˑˏ Uːˑˏ L, ܵˍ.ˊ. 
ɲɬ ɨ.ɟ. ɤȼ ɤȼ ɤɦ Ɇȼ∙Ⱥ 
2 0,85 10,5 110 40 150 
 
- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cos φ˔ = Ͳ,ͺͷ. 
- ȼɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ T୫ୟ୶ = ͶͲͲͲ ɱ/ɝɨɞ. 
- Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ  P̝ .ː. = Ͳ,Ͳͳ ∙ P̟ ˔˕.ʒЭʠ. 
- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɚɜɟɧ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ cos φ˔.ː. = cos φːˑˏ. 
- ɉɨɞɫɬɚɧɰɢɹ «Ʉɨɧɞɨɦɫɤɚɹ», Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥɚɫɬɶ. 
 
4.2 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 

ɫɚɦɵɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɬɚɤ ɤɚɤ ɨɬ 
ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, 
ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ.  

Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɛɥɢɠɚɣɲɟɣ ɩɨɞɫɬɚɧɰɢɢ "Ʉɨɧɞɨɦɫɤɚɹ " 40 ɤɦ.  
Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 

ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ (ɪɢɫɭɧɨɤ4.1). 
 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
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4.3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
4.3.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ȼȽɋ 700/80-

40ɩɪɨɢɡɜɨɞɫɬɜɚ ɇɉɈ «ɗɅɋɂȻ». 
ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 700/80-40ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ4.2 
 

Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 700/80-40 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, 

Ɇȼ·Ⱥ               Ɇȼɬ Uˆ ːˑˏ,ɤȼ cos φʒ,ɨ.ɟ. η 
ɂɧɞɭɤɬɢɜɧɵɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ Sˆ ːˑˏ ʟˆ ːˑˏ x"ୢ  x′ୢ  xୢ 
23,5 20 10,5 0,85 96,7 Ͳ,ʹ͵ 0,32 0,97 

 
4.3.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 

ɛɥɨɤɨɦ 
 

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.ୡ୭ୱφʒ = ଶ଴−ଶ଴∙଴,଴ଵ଴,଼ହ = ͳ͸,ͺ͵ ʛʑ ∙ ʏ , (4.1) 

 
ɝɞɟ P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɇ-25000/110. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3– Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ-25000/110 Sːˑˏ, ɆȼȺ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
25 115 10,5 10,5 120 31 0,55 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ୟ୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡౣa౮ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ (4.2) 

 τ = (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚/ˆˑˇ 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
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t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ − ω ∙ T˅ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ =ͺ͹ʹͻ ˚, (4.3) 
 

ɝɞɟ Ɋ = 1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  T˒ ˎ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω = 0,025 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 𝛥ܹ̆ ˘ = 𝜂˕ ∙ 𝛥ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,Ͳ͵ͳ ∙ ͺ͹ʹͻ = ʹ͹Ͳ,͸ ʛʑ˕ ∙ ˚, (4.4) 

 
ɝɞɟ nɌ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଴,ଵଶ଴ଵ ∙ ቀଵ଺,଼ଷଶହ ቁଶ ∙ ʹͶͲͷ = ͳ͵Ͳ,͹ͻ ʛʑ˕ ∙ ˚, (4.5) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ = ଵߚ ∙ ∆W˘˘ + ଶߚ ∙ ∆Wː, (4.6) 
 
ɝɞɟ ߚଵ = Ͳ,͸ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚ሻ; ߚଶ = Ͳ,ͻ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚ሻ; 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ 110ɤȼ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.6): 

 ʗ˒ˑ˕ଵଵ଴ = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ʹ͹Ͳ,͸Ͳ + Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ͳ͵Ͳ,͹ͻ = ʹ,ͺͲͳ ˕˞˔. ˓˖˄./ˆˑˇ; 
 
Ⱦɥɹ ɞɜɭɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜʗ˒ˑ˕ଵଵ଴ = ͷ,͸Ͳͳ ˕˞˔. ˓˖˄./ˆˑˇ. 
 
4.3.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 

ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 
 

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

 S˓˃˔˚ = ʹ ∙ ሺʟʒ ːˑˏ−ʟ˔.ː.ሻୡ୭ୱφʒ = ʹ ∙ ሺଶ଴−ଶ଴∙଴,଴ଵሻ଴,଼ହ = ͵͵,͸ ʛʑ ∙ ʏ, (4.7) 

 
ɝɞɟ P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
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ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ"ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɇ-40000/110. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ-40000/110 Sːˑˏ, 

ɆȼȺ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

40 115 10,5 10,5 172 30 0,55 
 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ୟ୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡౣa౮ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚ˆˑˇ (4.8) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 

 t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ − ω ∙ T˅ , (4.9) 
 

ɝɞɟ Ɋ = 1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  T˒ ˎ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω = 0,025 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 

 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚ 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,ͳͻ ∙ ͺ͹ʹͻ = ʹ͸ͳ,ͺ͹ ʛʑ˕ ∙ ˚ (4.10) 

 
ɝɞɟ nɌ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଴,ହଶହଵ ∙ ቀଷଷ,଺଺ସ଴ ቁଶ ∙ ʹͶͲͷ = ʹͻʹ,ͻʹ ʛʑ ∙ ˚ (4.11) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɞɜɭɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (4.6): 
 ʗ˒ˑ˕ = ଵߚ ∙ ∆W˘˘ + ଶߚ ∙ ∆Wː, 

 
ɝɞɟ ߚଵ = Ͳ,͸ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚ሻ; ߚଶ = Ͳ,ͻ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚ሻ; 
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ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɛɥɨɤɚ 110 ɤȼ: 

 ʗ˒ˑ˕ଵଵ଴ = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ʹ͸ͳ,ͺ͹ + Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ʹͻʹ,ͻʹ = Ͷ,ʹͲͺ ˕˞˔. ˓˖˄./ˆˑˇ; 
 

4.3.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ (1-2) % ɨɬ Sʒːˑˏ: 
 S˔.ː. = Ͳ,Ͳͳ ∙ S˖˔˕ = Ͳ,Ͳͳ ∙ ͵͹ = ͵͹Ͳ ˍʑ ∙ ʏ (4.12) 

 
ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɋɇ, ɚ ɬɚɤɠɟ ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ ɢɡɨɥɹɰɢɟɣ.  
ɉɨ ɤɚɬɚɥɨɝɭ ɡɚɜɨɞɚ«ɋɥɚɜɗɧɟɪɝɨ»ɜɵɛɢɪɚɟɦɞɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɌɋɁ-630/10/0,4. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ4.5 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ–630/10/0,4 Sːˑˏ, ɤȼ∙Ⱥ 
Uʜ, ɤȼ Uˍ, % 

I˘˘ , % Uʑʜ Uʜʜ 
630 10 0,4 5,4 1,2 

 
4.3.5 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 S˔ː = ʟ˖˔˕−୔˔.ː.ୡ୭ୱφ = ଷ଻−଴,଴ଵ∙ଷ଻଴,଼ହ = Ͷ͵,Ͳͻʛʑ ∙ ʏ (4.13) 

 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 110 ɤȼ: 
 Pː ˃˕. = ͵Ͳ ʛʑ˕     ʙ = ͳ,Ͷ      cosφ˔ = Ͳ,ͺͷ, 
 

ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ; ʟː˃˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ.  
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 110 ɤȼ: 
 nˎ = ୗ˔ːʙ∙୔ː˃˕./ୡ୭ୱφ˔ + ͳ = ସଷ,଴ଽሺଵ,ସ∙ଷ଴/଴,଼ହሻ + ͳ = ʹ (4.14) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 110 ɤȼ ɪɚɜɧɵɦ nˎ = ʹ. 
 



38 
 

I˓˃˄ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ସଷ,଴ଽ ଶ∙√ଷ∙ଵଵ଴ = Ͳ,ͳͳ͵ ˍʏ (4.15) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: I˓˃˔˚ = Ƚʡ ∙ Ƚ୧ ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,ͳ ∙ Ͳ,ͳͳ͵ = Ͳ,ͳ͵ͳ ʏ, (4.16) 
 

ɝɞɟ Ƚ୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ 
ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ;  Ƚʡ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=110ɤȼ ɜɵɛɢɪɚɟɦ 
ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 240/32. 

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ ʏ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ସଷ,଴ଽ ଵ∙√ଷ∙ଵଵ଴ = Ͳ,ʹʹ͸ʏ (4.17) 

 Iˇˑ˒ > I˒.˃˅, ͸Ͳͷ ʏ > ʹʹ͸  ʏ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ–240/32 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 – 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 
 
4.3.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 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˓˖, (4.18) 
 

ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ; ʟː˃˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ. 
ɋɬɨɢɦɨɫɬɶ ɈɊɍ ʙʝʟʢ = 33 516 ɬɵɫ.ɪɭɛ. 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

Ʉଵ = ʹ ∙ ʹͲʹ͹ͺ,͸ + ͳͻͲͲ + Ͷ ∗ ͵͵ͷͳ͸ = ͳ͹͸ͷʹͳ ˕˞˔. ˓˖˄.  
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Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ʉଶ = ͳ ∙ ͸ͻ͸ͻͷ + ͳͻͲͲ + ͵ ∙ ͵͵ͷͳ͸ = ͳ͹ʹͳͶ͵ ˕˞˔. ˓˖˄. 
 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧, (4.19) 
 

ɝɞɟ ʔː = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
Ɂଵ = Ͳ,ͳͷ ∙ ͳ͹͸ͷʹͳ + ͷ,͸Ͳͳ = ʹ͸Ͷͺ͵,͹ͺ ˕˞˔. ˓˖˄. 
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
Ɂଶ = Ͳ,ͳͷ ∙ ͳ͹ʹͳͶ͵ + Ͷ,ʹͲͺ = ʹͷͺʹͷ,͸͸˕˞˔. ˓˖˄. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 ʟ = ʖభ−ʖమʖభ ∙ ͳͲͲ% (4.20) 

 ʟ = ʹ͸Ͷͺ͵,͹ͺ − ʹͷͺʹͷ,͸͸ʹ͸Ͷͺ͵,͹ͺ ∙ ͳͲͲ% = ʹ,ͷ % 

 
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɦɟɧɶɲɟ ɱɟɦ ɧɚ 5% ɢ 

ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

 
4.3.7 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 
 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ-110 ɤȼ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ 

ɱɟɬɵɪёɯɭɝɨɥɶɧɢɤɚ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ – 110 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
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Ɋɢɫɭɧɨɤ 4.2– ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ 

 
4.4 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

ɜ ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin 
 
4.4.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɩɪɢɫɬɭɩɢɬɶ ɤ ɨɫɧɨɜɧɵɦ ɪɚɫɱёɬɚɦ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 

ɨɛɟɫɩɟɱɟɧɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ 
ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ 

ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɨɜ: 
 xʒ = x′ୢ′ ∙ ୙ːˑˏమୗ ːˑˏ = Ͳ,ʹ͵ ∙ ଵ଴,ହమଶଷ,ହ  = ͳ,Ͳ͹ͻʝˏ (4.21) 

 rʒ = ୶ʒ𝜔∙ ʒ் = ଵ,଴଻ଽଷଵସ,ଵ଺∙଴,଴ସହ = Ͳ,Ͳ͹͸ ʝˏ, (4.22) 

 
ɝɞɟ  x′ୢ′ − ˔˅ˈ˓˘˒ˈ˓ˈ˘ˑˇːˑˈ ˒˓ˑˇˑˎ˟ːˑˈ ˔ˑ˒˓ˑ˕ˋ˅ˎˈːˋˈ ˆˈːˈ˓˃˕ˑ˓˃; ʒܶ = Ͳ,ͲͶͷ˔ − ˒ˑ˔˕ˑяːː˃я ˅˓ˈˏˈːˋ ˇˎя ˆˋˇ˓ˑˆˈːˈ˓˃˕ˑ˓˃; 

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 Eʒ = E∗" ∙ U˄ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ˍʑ (4.23) 
 
ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 xʡ = ୙ʙ%∙୙ʑʜమଵ଴଴∙ୗːˑˏ = ଵ଴,ହ∙ଵଵହమଵ଴଴∙ଶହ = ͷͷ,ͷͷ ʝˏ (4.24) 

 



41 
 

rʡ = ∆̱ܲ ∙ ୙ʑʜమୗːˑˏమ = Ͳ,ͳʹ ∙ ଵଵହమଶହమ = ʹ,ͷͶ ʝˏ (4.25) 

 
ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
 xʠ = ୙˄మୗ ˍˊ = ଵଵହమଵହ଴ = ͺͺ,ͳ͹ ʝˏ (4.26) 

ʠݎ  = ୶ʠଶ଴ = ଼଼,ଵ଻ ଶ଴ = Ͷ,Ͷͳ ʝˏ (4.27) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ110 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 rˎ = r଴,˖ˇ ∙ l = Ͳ,ͳʹͳ ∙ ͶͲ = Ͷ,ͺͶ ʝˏ (4.28) 
 xˎ = x଴,˖ˇ ∙ l = Ͳ,Ͷ͵ͷ ∙ ͶͲ = ͳ͹,Ͷ ʝˏ (4.29) 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ U˄ = ͳ,Ͳ ∙ ͳͳͷ = ͳͳͷˍʑ (4.30) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kʡ = ୙ʜʜ୙ʑʜ = ଵ଴,ହଵଵହ = Ͳ,Ͳͻͳ (4.31) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɢɫɭɧɤɚɯ 4.3, 4.4 ɢ 4.5 ɢ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.7. 
 

 
Ɋɢɫɭɧɨɤ 4.3– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 
 

 
Ɋɢɫɭɧɨɤ 4.4– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɲɢɧɟ ȼɇ 
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Ɋɢɫɭɧɨɤ 4.5– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 1-ɝɨ ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɲɢɧɟ ȼɇ 
 

Ɂɧɚɱɟɧɢɟ ɩɨɥɧɨɝɨ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɛɨɪɧɨɣ ɲɢɧɟ 110 ɤȼ ɫɨɫɬɚɜɥɹɟɬ: 
ˑሺଵሻ˒ܫ  = ͵ ∙ ଵ́ˍܫ = ͵ ∙ ͳ,͸͸ͻʹ = ͷ,ͲͲ͹ ˍʏ (4.32) 
 

Ɍɚɛɥɢɰɚ 4.7–Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ 
Ɍɢɩ ɄɁ ɉ1 Iɩ.଴ iɭ 

1ɮ 5 5,007 7,789 
3ɮ 5 3,370 5,242 
3ɮ 1 6,428 16,362 

 
4.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 

 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

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

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 
 Iˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ⋅ ଵ଺,଼√ଷ⋅ଵ଴,ହ = ͳ͵ͷ͸,͹͹ ʏ (4.33) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫ୟ୶ ሺʟʢʑʜሻ = ୗˆ,ːˑˏ√ଷ∙୙˕,ːˑˏ = ଶଷ,ହ√ଷ∙ଵଵହ = Ͳ,ͳͳͺ ˍʏ (4.34) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110 ɤȼ: 
 I˓˃˄.௠௔𝑥 = ୗ∑ሺ୬ˎሻ∙√ଷ∙୙ːˑˏ = ସ଻ଶ∙√ଷ∙ଵଵହ = Ͳ,ͳͳͺ ˍʏ (4.35) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˉ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ସ଻ଶ∙√ଷ∙ଵଵହ = Ͳ,ʹ͵͸ ˍʏ (4.36) 
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4.4.3 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: 

1) Uɧɨɦ ൒ Uɧɨɦ.ɫ 
2) Iɧɨɦ ൒ Iɪɚɛ,୫ୟ୶ 
3) Bɤ,ɧɨɪɦ ൒ Bɤ,ɪɚɫɱ 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–10 ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–10/4000 ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8.  

 
Ɍɚɛɥɢɰɚ 4.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-10 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-10/4000 ɍ3 U˔ˈ˕ˋ ːˑˏ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ ɤȼ Uːˑˏ = ͳͲ ɤȼ Iʒ.˓˃˄ = ͳ͵ͷ͸,͹͹ ʏ Iːˑˏ = ͶͲͲͲ Ⱥ Iːˑˏ = ͶͲͲͲ Ⱥ I୬଴ = ͸,Ͷʹͺ ɤȺ Iːˑˏ = ͸͵ ɤȺ i˕.˔˕ = ͷͲ ɤȺ i୷ = ͳ͸,͵͸ʹ ɤȺ i˒˓.˔ˍ˅ = ͳ͸ͳ ɤȺ iˠˎ.˔˕ = ͳʹͷ ɤȺ 

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

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ʹͷଶ ∙ ͵ = ͳͺ͹ͷ ˍʏଶ ∙ ˔ 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ–10: 
 iୟτ = √ʹ ∙ I˒ˑ ∙ ˈ− τʡ˃ = √ʹ ∙ ͸,Ͷʹͺ ∙ ˈ− బ,బభబ,బయఱ = ͸,ͺ͵ ˍʏ (4.37) 

 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

4.9. 
 

Ɍɚɛɥɢɰɚ 4.9 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

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

 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.9 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 

  ∑ = 26 ȼ·Ⱥ 
 
ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ», 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. Ɉɧ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ 
ɤɨɦɩɟɧɫɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ. Ⱥɋ-Ɇ3 ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ 
ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɢɫɩɨɥɧɟɧɢɢ ɍ ɤɚɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ 4 ɩɨ ȽɈɋɌ 15150 
(ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 1 ɞɨ 45°ɋ; ɜɟɪɯɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ 55°ɋ; ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 98 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
35°ɋ). Ⱥɋ-Ɇ3 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɚɬɦɨɫɮɟɪɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɝɪɭɩɩɟ ɉ ɩɨ ȽɈɋɌ 15150.  

ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. 

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 13109-97), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ – ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ.  
 

4.4.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ–10–1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-10-1 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 4.10. 

 
Ɍɚɛɥɢɰɚ 4.10 –ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–10 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ ˍʑ I˓˃˄ ୫ୟ୶ < Iːˑˏ Iʒ.˓˃˄ = ͳ͵ͷ͸,͹͹ ʏ Iːˑˏ = ͶͲͲͲ ʏ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 
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Ɍɚɛɥɢɰɚ 4.11– ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ UȽ = ͳͲ,ͷ ɤȼ Uɧɨɦ = ͳͲɤȼ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 10,5 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 10 ɍɏɅ1 ɮɢɪɦɵ ɈȺɈ 
«Ɋɚzɪɹɞ». 
 

4.5 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɈɊɍ 
 
4.5.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ» ɢ ɁȺɈ «ɁɗɌɈ» 

ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-110 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ-
110/1000 ɍɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12.  ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɧɵɟ ɜ 
ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.13. 
 
Ɍɚɛɥɢɰɚ 4.12–ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼɗȻ-110 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȽ-110/1000 ɍɏɅ1 U˔ˈ˕ˋ ːˑˏ = ͳͳͲ ˍʑ Uːˑˏ = ͳͳͲ ɤȼ Uːˑˏ = ͳͳͲ ɤȼ I˓˃˄ ୫ୟ୶ = ͳͳͺ ʏ Iːˑˏ = ʹͷͲͲ Ⱥ Iːˑˏ = ͳͲͲͲ Ⱥ I୬଴ = ͵,͵͹Ͳ ɤȺ I˒˓.˔ˍ˅ = ͶͲ ɤȺ − i୷ = ͷ,ʹͶʹ ˍʏ i˒˓.˔ˍ˅ = ͳͲʹˍʏ i˒˓.˔ˍ˅ = ͺͲ ˍʏ 

 Iːˑˏ.ˑ˕ˍˎ = ͶͲ ˍʏ I˕.˔˕ = ͵ͳ,ͷ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͵,͵͹Ͳଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = Ͳ,Ͷͷ ˍʏଶ ∙ ˔ 

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

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͺͲଶ ∙ ͵ = ͳͻʹͲͲ ˍʏଶ ∙ ˔ 

 
Ɍɚɛɥɢɰɚ 4.13 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

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

 
4.5.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-110 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌɈȽɎ-110-

ɍɏɅ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈȽɎ-
100-ɍɏɅ1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.14. 

 



46 
 

Ɍɚɛɥɢɰɚ 4.14 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ U˔ˈ˕ˋ = ͳͳͲ ˍʑ Uːˑˏ = ͳͳͲ ˍʑ I˓˃˄ ୫ୟ୶ < Iːˑˏ I˓˃˄ ୫ୟ୶ =  ͳͳͺʏ Iːˑˏ = ͳͷͲ ʏ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-110. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 

«ɁɗɌɈ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-110 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.15. 

 
Ɍɚɛɥɢɰɚ 4.15 – ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ͳͳͲ ɤȼ Uɧɨɦ = ͳͳͲ ɤȼ 
 
ȼ ɈɊɍ 110 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ-

110 ɍɏɅ1, ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

ɋɢɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɟɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɡɚɳɢɳɚɬɶ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ 
ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ 
ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ. Ɍɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɨɫɧɚɳɚɬɶ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ, ɜɵɛɢɪɚɟɦ ɡɚɳɢɬɭ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɗɋ ɦɨɳɧɨɫɬɶɸ 37 Ɇȼɬ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 
 

5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 
 
Ɍɚɛɥɢɰɚ 5.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɉɚɪɚɦɟɬɪ 

ɝɟɧɟɪɚɬɨɪ 

Ɍɢɩ ȼȽɋ 700/80-40 
ɧɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ 

ɩɨɥɧɚɹ, ɆȼȺ 23,5 
ɚɤɬɢɜɧɚɹ, Ɇȼɬ 20 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos 𝜑 0,85 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 150 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 1295 
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 930 

ɢɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɨ.ɟ 

ɫɢɧɯɪɨɧɧɨɟ Xd 0,97 
ɩɟɪɟɯɨɞɧɨɟ X’d 0,32 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
X’’d 

0,23 

ɟɦɤɨɫɬɶ ɫɬɚɬɨɪɚ, ɦɤɎ 0,65 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

Ɍɢɩ ɌȾɇ 25000/110 
ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

ȼɇ 115 
ɇɇ 10,5 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ,% 10,5 
 

5.2 ɉɟɪɟɱɟɧɶ ɡɚɲɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 700/80-40: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 

ɄɁ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
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 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

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

ɮɨɪɫɢɪɨɜɤɢ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ; 
 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ; 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ 25000/110: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ 

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

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

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

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 110ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 10,5 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 110 ɤȼ (ɨɫɧɨɜɧɵɟ ɡɚɳɢɬɵ): 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ); 
 Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɍɊɈȼ 110ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 110ɤȼ). 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ; 
ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
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5.3 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ːˆሺଵሻܫ  = ௉ː ˑˏ/௖௢௦𝜑√ଷ∙௎ːˑˏ = ଶ଴/଴,଼ହ√ଷ∙ଵ଴,ହ = ͳ,ʹͻ ˍʏ, (5.1) 

 
ɝɞɟ ܲː ˑˏ − ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; ܿݏ݋𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; ːܷˑˏ −ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

ːˆሺଶሻܫ  = ூːˆሺభሻ∙௄˔˘௄˕˕ = ଵଶଽ଴∙ଵଶ଴଴଴/ହ = ͵,ʹʹͷ ʏ, (5.2) 

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

Ɍɨɤ ɪɨɬɨɪɚ ɩɟɪɜɢɱɧɵɣ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ: 
˕ːˑˏ,˓ˑܫ  = ூːˑˏ,˓ˑ˕ଵ,ଶଶହହ = ଽଷ଴ଵ,ଶଶହହ = ͹ͷͺ,ͺ͹ʏ (5.3) 

 
Ɍɨɤ ɪɨɬɨɪɚ ɜɬɨɪɢɱɧɵɣ: 
˕ːˑˏ,˓ˑܫ  = ூːˑˏ,˓ˑ˕ଵ଴଴଴/ହ = ଻ହ଼,଼଻ଵ଴଴଴/ହ = ͵,͹ͻʏ (5.4) 

 
5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱёɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ሺܫ˔.ˊ. < Ͳ,ʹ ∙  ːˑˏ.ሻ ɡɚɳɢɬɨɣ ɨɬܫ
ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ : ܫːˑˏ. = ͳʹͻͲ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ܭ˕˕ = ʹͲͲͲ/ͷ 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 

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



50 
 

ː˄ሺːሻܫ = ʙʝʓʜ ∙ �݂� ∙ .ˏːˑܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ .ˏːˑܫ = Ͳ,Ͳͷ ∙  ːˑˏ. (5.5)ܫ
ː˄ሺːሻܫ  = Ͳ,Ͳͷ ∙ ͳʹͻͲ = ͸Ͷ,ͷ ʏ, 
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  �݂� = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
଴.˓˔ܫ  ൒ ʙʜ ∙ ː˄ሺːሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙  ːˑˏ., (5.6)ܫ
 

ɝɞɟ ʙʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 
 I˔˓.଴ = Ͳ,ͳͷ ∙ Iːˑˏ. = Ͳ,ͳͷ ∙ ͳʹͻͲ = ͳͻ͵,ͷʏ (5.7) 
 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ: 
ː˄ሺˍˊሻܫ  = ʙʏʞ ∙ ʙʝʓʜ ∙ �݂� ∙  (5.8) ,.˔ˍ˃ˏܫ
 

ɝɞɟ ʙʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ; ܫˏ˃ˍ˔. − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

.˔ˍ˃ˏܫ  = ா ,̂𝑥೏., ∙ Iːˑˏ. = ଵ଴,ଶଷ ∙ ͳʹͻͲ = ͷ͸Ͳͺ,͹Ͳ ʏ, (5.9) 

 
ɝɞɟ ܧௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ; 𝑥ௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ: 
ː˄ሺˍˊሻܫ  = ʙʏʞ ∙ �݂� ∙ ˑˇːܭ ∙ ʛʏʙʠܫ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͷ͸Ͳͺ,͹Ͳ = ͷ͸Ͳ,ͺ͹ʏ 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʡܭ  > ூʜʐሺʙʖሻ∙௄ʜூʡ = ହ଺଴,଼଻ ∙ଶହ଺଴଼,଻଴ = Ͳ,ʹ, (5.10) 
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ɝɞɟ ܭː = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʡ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. ܭʡ > Ͳ,ʹ; 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ,ɄɌ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,3. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ) 
ʜʡܫ  = ூʠʟ.బʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ (5.11) 

 
Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ʑ > ூʠʟ.బʙʡ = Ͳ,ͷ (5.12) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ=1,5. 
ɇɚ ɪɢɫɭɧɤɟ5.1ɩɪɟɞɫɬɚɜɥɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
 

 
Ɋɢɫɭɧɨɤ 5.1– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 
 

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

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

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

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

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.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

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

 
Ɋɢɫɭɧɨɤ 5.2– ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 

ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵ: ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ; 
ȿɦɤɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ 0,7 ɦɤɎɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 0,25 ɦɤɎ ɞɥɹ 

ɧɚɩɪɹɠɟɧɢɹ 10,5 ɤȼ. 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
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Σܥ = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ (5.13) 
͵Σ=Ͳ,ͲͲ͹ܥ  + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = Ͳ,ͻ͸ͷ ˏˍʣ˗˃ˊ˖ 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ଴ܷ ∙ ʠʡሺ𝜇బሻʠʡሺ𝜇బሻ+ʠΣ (5.14) 

 
ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɩɨ 
ɨɛɦɨɬɤɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. (Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ 
ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷሻ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͳͲ ˏˍʣ˗˃ˊ˖  ; ଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ 
ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ଴ܷ = ଵଷ ∙ ܷʜʝʛ ʑʜ √͵ = ଵଷ⁄ ∙ ଵଵହ√ଷ = ʹʹ,ͳ͵ ˍʑ (5.15) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͷ,ͷ ʏ (5.16) 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (97): 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ʹʹͳ͵Ͳ ∙ Ͳ,ͲͳͲͲ,ͲͳͲ + Ͳ,ͻ͸ͷ = ͳͳ͵,ͷ ʑ 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ʠܷʟ ൒ ʙʜʙʑ ∙ ଵ௡ʡʜ ∙ ଴ܷ Эʚ.ʠʡ (5.17) 

 

ʠܷʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͳ ∙ ͳͳ͵,ͷଵ଴,ହ√ଷ∙଴,ଵ/ଷ  

 ʠܷʟ ൒ Ͳ,ͻͺͷ, 
 

ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ = ͳͲͲ/͵ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
Uoɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
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ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: U01Gɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ, ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; U0Gɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

Ⱦɥɹ ɨɪɝɚɧɚ U03ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ 
ɫɬɚɬɨɪɚ: 

 ʤ = ଵʙʡ+ଶ (5.18) 

 
ɉɪɢ ܭʡ = ͳ,͵ ɨɪɝɚɧ ଴ܷଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3 % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

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

 
5.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1)ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ஼ܷʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ (5.19) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ஼ܷʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ʑ (5.20) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 

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

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

 
ɝɞɟ ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ, ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

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

ʓʝʞݐ  = ஺ூ∗మమ  (5.22) 

 
ɝɞɟ ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ (Tɦɚɤɫ=700 ɫɟɤ) . 

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

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  .ʜܫ
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 ɩɪɢݐʛʏʙʠ = ͹ͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏ௧ = √ ଷ଴଻଴଴ = Ͳ,ʹͳ (5.23) 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଶଵଵ,ଶ = Ͳ,ͳ͹, (5.24) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳ͹ ∙  ʜ (5.25)ܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳ͹: 
ʓʝʞݐ  = ͵ͲͲ,ͳ͹ଶ ≈ ͳͲ͵ͺ ˔ 
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3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଷ଴ሺூ∗మሻమ (5.26) 

 ʏʗʝ = ͵Ͳ = ଶଶ∗ܫ ∙  ʠʟ (5.27)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.2– Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 
ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨ-ɜɚɬɟɥɶɧɨɫɬɢ 
I2/Iɧ 

1,0 0,74 0,61 0,49 0,37 0,24 0,21 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 55 80 125 220 500 700 
 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ 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. = 700 ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 
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ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
1) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ /20Ɍɋ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ /2 ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 

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

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

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

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

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 110 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

.ଶʠ.ʖ∗ܫ  ൑ ூమʛʗʜሺమሻʙʦ = ଵଵ,ଷ⋅ଶ∙(𝑋೏ ˅ː′′ +𝑋ʡ+𝑋ʚ) (5.28) 

 ܺ∗ˎ = ܺˎ ∙ ௌ˄௎మ˄ = ͷ,͸ ∙ ଶଷ,ହଵଵହమ = Ͳ,ͲͲͳ (5.29) 

 ܺௗ ˅ː′′ = ܺௗ ′′ ∙ ሺ௎˅ː௎ːːሻଶ = Ͳ,ʹͷ ∙ ሺଵଵହଵ଴,ହሻଶ = ʹͻ,ͻͻ, (5.30) 

 
ɝɞɟ ܺௗ ˅ː′′ −ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, 
ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; ʒܺ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; 

 ܺʡ = ௎ˍ%ଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵ଴,ହଵ଴଴ ∙ ଶଷ,ହଶହ = Ͳ,Ͳͻͻ (5.31) 

 
ɝɞɟ ܺʡ −ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 110 ɤȼ: 
.ଶʠ.ʖ∗ܫ  ൑ ͳͳ,͵ ⋅ ʹ ∙ ሺʹͻ,ͻͻ + Ͳ,Ͳͻͻ + Ͳ,ͲͲͳሻ = Ͳ,Ͳͳʹ͹ͺ ˑ. ˈ. 
 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,Ͳͳʹ͹ͺ ∙ ʹ ∙ ଵଵହଵ଴,ହ = Ͳ,ʹ͹ͻͻ (5.32) 
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ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ 
ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 
 
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: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜ, (5.33)ܫ

 
ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

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

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙  ʜ (5.34)ܫ

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3– ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ 

I⁄Iɇ 
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 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 

 
Ɋɢɫɭɧɨɤ 5.4– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,ͷ ∙  ʜʝʛ (5.35)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ <. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ʠܷʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙భబఱబబభబబ = ͸͸ ʑ (5.36) 

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

ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.4.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
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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 110 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͷͷ,ͷ + ଴,ଶ଼ ∙ ͳͺ,Ͳ͸ = ͷͶ,͸ ʝˏ, (5.37) 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɩɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
110 ɤȼ; 

 ܼʡ = ଴,ଵ଴ହ∙ଵଵହଶହ ଶ = ͷͷ,ͷ ʝˏ (5.38) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ ˍܷ ∙ ௌːˑˏ.ˆˈːௌːˑˏ.˕˓ + ଴,଼ʙ˕ ∙ ௌːˑˏ.ˆˈː௎˅ːమ ∙ ܼଵ′  (5.39) 

 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ʹ͵,ͷʹͷ + Ͳ,ͺʹ ∙ ʹ͵,ͷͳͳͷଶ ∙ ͳͺ,Ͳ͸ = Ͳ,Ͳͻ 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͻ ∙ Ͷ,͸ͻ = Ͳ,Ͷʹʹ ʝˏ, (5.40) 
 ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమଶଷ,ହ = Ͷ,͸ͻ (5.41) 

 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,Ͷʹʹ ∙ మబబబఱభబఱబబభబబ = ͳ,͸ͳ ʝˏ (5.42) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,͹ ʝˏ. 
1) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

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

2) ɉɪɢɧɢɦɚɟɦ ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴,ହ∙ଵ଴య√ଷ∙ଵଶଽହ = Ͷ,͸ͺ ʝˏ, (5.43) 

 
ɝɞɟ ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

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

ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ𝑥೏ = ଶ∙ଶ,ହ଺−଴,ଽହ଴,ଽ଻ = Ͷ,͵, (5.44) 

 
ɝɞɟ ܫʑ.ʤ.ʤ. – 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 ∙  .ʜʝʛܫ

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵସ,ଷ = Ͳ,ʹʹ ˑ. ˈ. (5.45) 

𝜑ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼ହ଴,ଽହ∙ସ,ଷ = Ͳ,ʹͲͺ (5.46) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͹͹,ͻͻ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଶଶଵ,଴ହ = Ͳ,ʹͳ ˑ. ˈ. (5.48) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,ʹͳ ∙ ଵ଴,ହమଶଷ,ହ = Ͳ,ͻͻ ʝˏ (5.49) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,ଽଽ∙ଶ଴଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = ͵,͹͹ ʝˏ (5.50) 
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͵,͹͹  ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,Ͳ͸͵ ʝˏ, ܼ஼ʛଶ = Ͳ,ͳͷ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
5.4.7 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: 
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.௉ ʠʗʒʜܫ = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙ ʜʝʛ.ʟܫ = ͻͻͷ,ͳ ʏ (5.51) 

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

.௉ ʞʢʠʙܫ  = ଵ,଴଼∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙ ʜʝʛ.ʟܫ = ͳ,Ͳʹ͵ ʏ (5.52) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
Ⱦɚɧɧɵɟ ɨ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.4 –ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ɇɟɧɶɲɟ ɢɥɢ 
ɪɚɜɧɨ 

100Ɇȼɬ 

ɞɥɢɬɟɥ
ɶɧɨ 

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௉ ʞʢʠʙ. = ଶ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ (5.53)ܫ
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ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.5 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 ɜɟɥɢɱɢɧɵ ɒɗ1113 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɉ 
«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. 

 
5.6 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ5.5. 
Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ5.6. 
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Ɍɚɛɥɢɰɚ 5.5 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵ

ɟ ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,ͳͷ ∙  ʜ 0,45 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 1,5 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 4,5 Ⱥܫ

ɁɁȽ 
଴ܷ 

ଵ ଴ܷଵீݐ  - 5 ȼ ݐଶ ଴ܷீ  - 15 ȼ 

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,3 - 

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 90,3 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,45 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. ͳ,ͳͳ ∙  ʜ 3,3 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 3,21 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 3,3 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ͷ͵ ∙  ʜʝʛ 4,59 Ⱥܫ

ȾɁ <ܼ 

1 ɫɬɭɩɟɧɶ 
ܼூ 0,09 ͳ,Ͷ͵ ʝˏ ܼ˔ˏூ 0,15∙ ܼூ 0,063 

2 ɫɬɭɩɟɧɶ 
ܼூூ 0,21 3,77 Ɉɦ ܼ˔ˏூூ 0,15∙ ܼ˔ˏூூ 0,15 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

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

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͷ͸ ∙  ʜʝʛ.ʟ 8,17 Ⱥܫ
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Ɍɚɛɥɢɰɚ 5.6 – 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 

ȼ-
11

0 
ɢ 

ȼ-
Ɍɋ

ɇ
 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +    

ɁɁȽ 
଴ܷ 

     + + + ଶݐ +       ଵݐ

଴ܷ ݐ + + +     

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶݐଵ + +      

2 ɫɬɭɩɟɧɶݐଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 
      + + ଷݐ   +     ଶݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
  +     ଶݐ

 
      + + ଷݐ 

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

     + + + ଶݐ   +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

      + + ଷݐ   +     ଶݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 
ɋɨɝɥɚɫɧɨ ɉɨɫɬɚɧɨɜɥɟɧɢɸ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 2 ɧɨɹɛɪɹ 2013ɝ. № 986: 
1 Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ: 
 ɉɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɦɟɧɟɟ 25ɦɢɦɟɟɬ IV ɤɥɚɫɫ 

ɫɨɨɪɭɠɟɧɢɣ. 
1 Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɧɚɡɧɚɱɟɧɢɹ ɢ 

ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ, ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ, 

ɩɪɢɥɢɜɧɵɯ ɢ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ Ɇȼɬ ɨɬ 10-
300Ɇȼɬ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫ III . (ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 37 
Ɇȼɬ). 

3 Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ: 

ȼ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ Ʉɨɧɞɨɦɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 5 ɤɦ, ɧɢɠɟ Ƚɗɋ 
ɱɢɫɥɨɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɞɨ 3000 ɱɟɥɨɜɟɤ, ɧɚɡɧɚɱɚɟɬɫɹ II  ɤɥɚɫɫ 
ɫɨɨɪɭɠɟɧɢɹ. 

ɋ ɭɱɟɬɨɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɧɚɡɧɚɱɚɟɬɫɹ II ɤɥɚɫɫ. Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II  ɤɥɚɫɫɚ:ߛ௡ = ͳ,ʹ 
 

6.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 

Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ∇ ȽȻɉ: 
 ∇ʒʞʐ =  ∇ʜʞʢ +  hୱ, (6.1) 
 

ɝɞɟ hୱ - ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 

 hୱ = hଵ% + ∆hୱୣ୲ + ܽ, (6.2) 
 

ɝɞɟ ∆hୱୣ୲ - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ܽ - ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɦɟɧɟɟ 0,6 ɦ. 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆hୱୣ୲ = k୵ ∙ ୚మ∙୐୥∙ୢ ∙ cosȽ, (6.3) 
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ɝɞɟ L - ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  Ƚ - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ 
(Ƚ = Ͳ);  d - ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

 k୵ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ V୵ሻ ∙ ͳͲ−଻ (6.4) 
 
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ V୵ = ʹʹ ɦ/ɫ, Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: L = Ͳ,͹ͻ ˍˏ, 
Ɍɨɝɞɚ k୵ = ʹ,ʹͺ ∙ ͳͲ−଺ 
 
ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 d = ∇ʜʞʢ−∇ʓʜʏ ଶ = ଷହ଴−ଷଶ଼ଶ = ͳͳ ˏ (6.5) 

 
Ɍɨɝɞɚ, ɜɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɜɧɚ: 
 ∆hୱୣ୲ = ʹ,ʹͺ ∙ ͳͲ−଺ ∙ ʹʹଶ ∙ ͹ͻͲͻ,ͺͳ ∙ ͳͳ = Ͳ,ͲͲͺͳˏ 

 
Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɞɥɹ 

ɷɬɨɝɨ: 
1) ȼɵɱɢɫɥɹɸɬ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ୥∙୐୚౭మ  ɢ ୥∙୲୚౭, ɝɞɟ t − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ 

ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (t = 6ɱ = 21600ɫ). 
 ୥∙୐୚౭మ = ଽ,଼ଵ∙଻ଽ଴ଶଶమ = ͳ͸,Ͳͳ (6.6) 

 ୥∙୲୚౭ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶଶ = ͻ͸͵ͳ,͸Ͷ (6.7) 

 
2) ɂɡ ɝɪɚɮɢɤɚ [38, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫɭɧɨɤ 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ 

ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷƛୢ, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ 
ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ ɡɧɚɱɟɧɢɹɦ ୥∙୐୚౭మ  ɢ ୥∙୲୚౭ɨɩɪɟɞɟɥɹɸɬ ɩɚɪɚɦɟɬɪɵ ୥∙୦̅୚౭మ  

ɢ ୥∙୘୚౭. ɇɟɨɛɯɨɞɢɦɵɟ ɜɟɥɢɱɢɧɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.1.  

 
Ɍɚɛɥɢɰɚ 6.1 – Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ  g ∙ LV୵ଶ  

g ∙ tV୵  g ∙ TV୵  
g ∙ h̅V୵ଶ 

g ∙ TV୵  
g ∙ h̅V୵ଶ 

0,9 0,0075 4,0 0,08 
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Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɹɸɬ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ T(ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅(ɦ). 

 ୥∙୘୚౭ = Ͳ,ͻ => ܶ = ଴,ଽ∙ଶଶଽ,଼ଵ = ʹ,Ͳʹ ˔ (6.8) 

 ୥∙୦̅୚౭మ = Ͳ,ͲͲ͹ͷ => h̅ = ଴,଴଴଻ହ∙ଶଶమଽ,଼ଵ = Ͳ,͵͹ ˏ (6.9) 

 
3) ȼɵɱɢɫɥɹɸɬ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 ƛୢ̅̅ ̅ = ୥∙୘మଶ∙஠  (6.10) 

 ƛୢ̅̅ ̅ = g ∙ Tଶʹ ∙ Ɏ = ͻ,ͺͳ ∙ ʹ,Ͳʹଶʹ ∙ ͵,ͳͶ = ͸,͵͹ ˏ 

 
4) ɉɪɨɜɟɪɹɸɬ ɭɫɥɨɜɢɟ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ d > Ͳ,ͷƛୢ. ͳͳˏ > ͵,ͳ͸ ˏ 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
5) Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h ∙ K୧, (6.11) 
 

ɝɞɟ K୧ - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [38, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫɭɧɨɤ 
2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ୥∙୐୚౭మ  (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ).  

 
Ɍɨɝɞɚ hଵ% = h̅ ∙ k୧ = Ͳ,͵͹ ∙ ʹ,ͳ = Ͳ,͹ͺ ˏ, 
 hୱ = Ͳ,͹ͺ + Ͳ,ͲͲͺͳ + Ͳ,͸ = ͳ,͵ͻ ˏ, 
 ∇ʒʐʞ = ͵ͷͲ + ͳ,͵ͻ =  ͵ͷͳ,͵ͻ ˏ  
 
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ 

ɝɪɟɛɧɹ ɛɵɤɚ ∇ʒʐ ɭɫɬɚɧɜɚɥɢɜɚɸɬ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ, 
ɧɚɢɛɨɥɶɲɭɸ ɨɬɦɟɬɤɭ ɢɡ ∇ʒʐʞ, ∇ʒʐ. 

 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ 

ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹQ˓, 

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

(n -1) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ; 
 Q˓ˑ˔ː = Qˑ˔ː.୫ୟ୶ − ሺn − ͳሻ ∙ Qʒʏ, (6.12) 
 

ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. Qˑ˔ː.୫ୟ୶ - ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ. Qʒʏ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ. 

 Qʒʏ = ୒˃ˆ˓ଽ,଼ଵ∙ ʜˑ˔ː∙η = ଵ଼,ହ∙ଵ଴యଽ,଼ଵ∙ ଵ଼∙଴,ଽଶ = ͳͳ͵,ͺ͹ (6.13) 

 ʜˑ˔ː = ʜʞʢ − ʢʜʐ ሺQˑ˔ː.୫ୟ୶ሻ = ͵ͷͲ,Ͳ − ͵͵ʹ = ͳͺ,Ͳ (6.14) 
 Q˓ˑ˔ː = ͹ͺͺ − ሺʹ − ͳሻ ∙ ͳͳ͵,ͺ͹ = ͸͹Ͷ,ͳ͵ ˏଷ/˔ 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 B = ୕˓ˑ˔ː୯˅ , (6.15) 

 
ɝɞɟ q˅ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, 
 q˅ = ͳ,ʹͷ ∙ q୮, (6.16) 
 
ɝɞɟ q୮ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, 

 q୮ = Vː˓ ∙ hː˄ = ͷ ∙ Ͷ,Ͳ = ʹͲ,Ͳ ˏଷ/˔ (6.17) 
 
Ɍɨɝɞɚ q˅ = ͳ,ʹͷ ∙ q୮ = ͳ,ʹͷ ∙ ʹͲ,Ͳ = ʹͷ,Ͳ ˏଷ/˔, 
 

ɝɞɟ Vː˓ - ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ (ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 5,0 ɦ/ɫ); hː˄ - ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ ɩɪɢ Qˑ˔ː.୫ୟ୶1% - 4,0 ɦ. 
 B = Q˓ˑ˔ːq˅ = ͸͹Ͷ,ͳ͵ʹͷ = ʹ͸,ͻ͹ ˏ. 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ Bɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɸɬ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. Ɍɚɤ ɠɟ 
ɞɨɥɠɧɨɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ: 

6n
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B = b ∙ n, (6.18) 
 

ɝɞɟ n- ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ (ɧɟ ɦɟɧɟɟ 2÷3),  b - ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ (8, 9, 10, 12, 14, 16, 18, 20, 24, 30) ɦ. 
Ɍɨɝɞɚ ɩɪɢɧɢɦɚɟɬɫɹ n = ͵ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɩɨ 9 ɦɟɬɪɨɜ. 
Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B = ʹ͹ ˏ. 
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: 
 Ɂʐ = ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ͻ = ͳ,Ͳͺ ÷ ͳ,ͶͶ ˏ 
 
ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɜɵɩɨɥɧɹɟɦ ɪɚɡɪɟɡ ɩɨ ɛɵɤɭ,ɬɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ 

ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɧɟɨɛɯɨɞɢɦɨ ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ 0,8 ɦ, 
ɩɪɢɧɢɦɚɟɦ Ɂʐ = ͵ ˏ 

 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɨɜ: 
 B˅ = b ∙ n + ሺn − ͳሻ ∙ б = ͻ ∙ ͵ + ሺ͵ − ͳሻ ∙ ͵ = ͵͵ ˏ (6.19) 
 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 

ɩɪɨɮɢɥɹ. 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɧɵɣ 

ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ - HͲͳ, ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - HͲʹ.  
 H଴ଵ = ሺ ୕˓ˑ˔ː୫∙B∙√ଶ∙୥ሻଶ/ଷ, (6.20) 

 
ɝɞɟ m- ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ m = 0,49. 

Ɍɨɝɞɚ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ:  
 H଴ଵ = ሺ ͸͹Ͷ,ͳ͵Ͳ,Ͷͻ ∙ ʹ͹ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ = ͷ,ͳͲ ˏ 

 H଴ଶ = ሺ ୕˓ˑ˔ː୫∙σ˔ˉ∙σ˒∙B∙√ଶ∙୥ሻଶ/ଷ, (6.21) 

 
ɝɞɟ σ˔ˉ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, σ˒ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1). 
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σ˔ˉ = ͳ − Ͳ,ʹ ∙ Ɛ+ሺ୬−ଵሻ∙Ɛబ୬ ∙ ୌబభୠ , (6.22) 

 
ɝɞɟ b - ɲɢɪɢɧɚ ɨɞɧɨɝɨ ɩɪɨɥёɬɚ, Ɛ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɟɪɟɝɨɜ 
ɜɨɞɨɫɥɢɜɚ. Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1. Ɛ଴ = 0,45 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ 
ɩɥɚɧɟ (ɩɨɥɭɤɪɭɝɥɚɹ); 

 

 

Ɋɢɫɭɧɨɤ 6.1 - Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 
 σ˔ˉ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺ͵ − ͳሻ ∙ Ͳ,Ͷͷ͵ ∙ ͷ,ͳͲͻ = Ͳ,ͻͶ 

 
Ɉɬɫɸɞɚ: 

 H଴ଶ = ሺ ͸͹Ͷ,ͳ͵Ͳ,Ͷͻ ∙ Ͳ,ͻͶ ∙ ͳ ∙ ʹ͹ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ = ͷ,͵ͳ ˏ  
 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
 H = H଴ଶ − α∙୚బమଶ∙୥  , (6.23) 

 
ɝɞɟ V଴ - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ, Ƚ = ͳ,ͳ - ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, 
 V଴ = ୕˓ˑ˔ːሺ∇ʜʞʢ−∇ʓʜʏሻ∙ሺB+ሺ୬−ଵሻ∙ஔ˄ሻ = ଺଻ସ,ଵଷሺଷହ଴−ଷଶ଼ሻ∙ሺଶ଻+ሺଷ−ଵሻ∙ଷሻ = Ͳ,ͻ͵ ˏ/˔, (6.24) 

 
ɝɞɟ Ɂ˄ - ɬɨɥɳɢɧɚ ɛɵɤɚ;  B - ɲɢɪɢɧɚ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɮɪɨɧɬɚ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 H = ͷ,͵ͳ − ͳ,ͳ ∙ Ͳ,ͻ͵ଶʹ ∙ ͻ,ͺͳ = ͷ,ʹ͸ ˏ, 
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ɝɞɟ H˔˕ - ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɦ, ɛɥɢɠɚɣɲɢɣ ɤ ɇɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɟɝɥɚɦɟɧɬɨɦ (4; 4,5; 5,0; 5,5; 6,0; 7,0; 8,0; 9,0; 10,0; 12,0; 14,0; 16,0; 18,0; 20,0 ɦ). 

Ɍɨɝɞɚ H˔˕ = ͸ ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ʒʑ = ∇ʜʞʢ − H˔˕ = ͵ͷͲ − ͸ = ͵ͶͶ,ͲͲ ˏ (6.25) 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ H˔˕ = ͵ͶͶ,Ͳ + ͳ,͸ ∙ ͸ = ͵ͷ͵,͸ ˏ (6.26) 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɩɨɥɭɱɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ 

(∇ʒʐʞ = ͵ͷͳ,͵ͻ  ˏ ɢ ∇ʒʐ = ͵ͷ͵,͸ˏ), ɬɨ ɟɫɬɶ ∇ʒʐʞ = ͵ͷ͵,͸ ˏ. 
 

6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 

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

 H଴ଵɩɨɜ = ሺ ୕˓.˒ˑ˅୫∙B∙√ଶ∙୥ሻଶ/ଷ (6.27) 

 Qɪ.ɩɨɜ = Qɩɨɜ୫ୟ୶ − ሺn − ͳሻ ∙ Qʒʏ − Qɞ.ɜ, (6.28) 
 

ɝɞɟ Qɩɨɜ.୫ୟ୶- ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% , 
 Qʒʏ = N˃ˆ˓ͻ,ͺͳ ∙  ʜˑ˔ː ∙ η = ͳͺ,ͷ ∙ ͳͲଷͻ,ͺͳ ∙  ͳͺ,ͷ͵ ∙ Ͳ,ͻʹ = ͳͳͲ,͸ʹ 

 ʜˑ˔ː.˒ˑ˅ = ʣʞʢ − ʢʜʐ ሺQ˒ˑ˅.୫ୟ୶ሻ = ͵ͷͳ,Ͳ − ͵͵ʹ,Ͷ͹ = ͳͺ,ͷ͵ (6.29) 
 

ɝɞɟ Qˇ.˅ - ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ. 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɞɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɩɪɢ ʜ˒ˑ˅ = ʣʞʢ − ʥʑʝ = ͵ͷͳ − ͵͵͵ =ͳͺ ˏ, 
 Qˇ.˅ = Ͳ,ͺ ∙ Ͷ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͳͺ = ͸Ͳ,ͳͶ 
 Q˓.˒ˑ˅ = ͻ͸ʹ − ሺʹ − ͳሻ ∙ ͳͳͲ,͸ʹ − ͸Ͳ,ͳͶ =  ͹ͻͳ,ʹͶ ˏଷ/˔, 
 
ɇɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
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H଴ଵ˒ˑ˅ = ሺ Q˓.˒ˑ˅m ∙ B ∙ √ʹ ∙ gሻమయ = ( ͹ͻͳ,ʹͶ Ͳ,Ͷͻ ∙ ʹ͹ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͷ,͸͹ ˏ, 
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 H଴ଶ˒ˑ˅ = ( ୕˓.˒ˑ˅୫∙σ˔ˉ∙σ˒∙B∙√ଶ∙୥)ଶ/ଷ

 (6.30) 

 σ˔ˉ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺ͵ − ͳሻ ∙ Ͳ,Ͷͷ͵ ∙ ͷ,͸͹ͻ = Ͳ,ͻ͵ 

 
Ɍɨɝɞɚ: 
 H଴ଶ˒ˑ˅ = ሺ Q˓.˒ˑ˅m ∙ σ˔ˉ ∙ σ˒ ∙ B ∙ √ʹ ∙ gሻଶ/ଷ = ͷ,ͻͷ ˏ 

 H˒ˑ˅ = H଴ଶ ˒ˑ˅ − α∙୚బ˒ˑ˅మଶ∙୥  (6.31) 

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 V଴˒ˑ˅ = ୕˓.˒ˑ˅ሺ∇ʣʞʢ−∇ʓʜʏሻ∙ሺB+ሺ୬−ଵሻ∙ஔ˄ሻ = ଻ଽ଴,ଵ଼ ሺଷହ଴−ଷଶ଼ሻ∙ሺଶ଻+ଶ∙ଷሻ = ͳ,Ͳͻ ˏ/˔ (6.32) 

 H˒ˑ˅ = H଴ଶ ˒ˑ˅ − Ƚ ∙ V଴˒ˑ˅ଶʹ ∙ g = ͷ,ͻͷ − ͳ,ͳ ∙ ͳ,Ͳͻଶʹ ∙ ͻ,ͺͳ = ͷ,ͺͺ ˏ, 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + H˒ˑ˅ = ͵ͶͶ,Ͳ + ͷ,ͺͺ = ͵Ͷͻ,ͺͺ ˏ (6.33) 
 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ∇ʣʞʢ˓ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɩɨɷɬɨɦɭ ɢɫɯɨɞɧɚɹ 

ɨɬɦɟɬɤɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ; ∇ʣʞʢ = ͵ͷͳ,Ͳ ˏ. 
 

6.2.4 ɉɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɜɚɧɧɵ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ [38, ɬɚɛɥɢɰɚ 
6-12]. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɭɦɧɨɠɚɟɦ ɧɚ ɇɫɬ ɢ ɫɬɪɨɢɦ ɤɪɢɜɭɸ. ȼ ɬɚɛɥɢɰɭ 6.2 
ɫɜɟɞɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ. 
ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.1. 
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Ɍɚɛɥɢɰɚ 6.2 - Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ H˔˕ = ͸ ˏ. 

x y x y x y x y 
0 0,756 6 1,536 12 7,41 18 16,944 

0,6 0,216 6,6 1,926 12,6 8,214 18,6 18,078 
1,2 0,042 7,2 2,364 13,2 9,048 19,2 19,242 
1,8 0 7,8 2,85 13,8 9,918 19,8 20,43 
2,4 0,036 8,4 3,384 14,4 10,878 20,4 21,654 
3 0,162 9 3,966 15 11,76 21 22,908 

3,6 0,36 9,6 4,584 15,6 12,732 21,6 24,186 
4,2 0,6 10,2 5,238 16,2 13,734 22,2 25,494 
4,8 0,876 10,8 5,922 16,8 14,772 22,8 26,826 
5,4 1,188 11,4 6,648 17,4 15,84 23,4 28,188 

 
6.2.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ (ɪɢɫɭɧɨɤ 6.2). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ 
ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

 

 

Ɋɢɫɭɧɨɤ 6.2 - Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 
 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 hˍ˓ = √ α∙୕మ˓୥∙ሺB+∑ஔ˄ሻమయ = √ ଵ,ଵ∙଺଻ସ,ଵଷమଽ,଼ଵ∙ሺଶ଻+ଶ∙ଷሻమయ = ͵,͸ ˏ (6.34) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɹɠɟɧɢɟ ɝɥɭɛɢɧɵ: 
 hୡ̀ = ௤𝜑√ଶ𝑔ሺʜʞʢ−ʓʜʝ−ℎ′ሻ = ଶ଴,ସଷ଴,ଽହ√ଶ∙ଽ,଼ଵ∙ሺଷହ଴+ଷଶ଼−଴ሻ = ͳ,Ͳ͵ (6.35) 
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hୡ̀ = ௤𝜑√ଶ𝑔ሺℎ˔˕+ு˔˕−ℎ′ሻ = ଶ଴,ସଷ଴,ଽହ√ଶ∙ଽ,଼ଵ∙ሺଷହ଴+ଷଶ଼−ଵ,଴ଷሻ = ͳ,Ͳ͸ (6.36) 

 q = ୕pˑ˔ːB+ஔ˄∙ሺ୬−ଵሻ = ଺଻ସ,ଵଷଶ଻+ଷ∙ሺଷ−ଵሻ = ʹͲ,Ͷ͵ ˏమ̝
 (6.37) 

 hୡ" = ୦c̀ଶ ቆ√ͳ + ͺ ቀℎˍ˓୦c̀ ቁଷ − ͳቇ = ͺ,ͺ͸ (6.38) 

 hୡ" > ℎʜʐ , ͅ ,ͺ͸ ˏ > Ͷ,ͲͲ ˏ ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ. 
 

6.2.6 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɞɨɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 
 

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

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

 Q˓.˅. = ୚˒ˑˎ.˅ˇ˘ +୚˒˓ ୲˔˓˃˄. = ଵ,ହ଻+଴,଴ସ ˍˏయ଺ˏˈ˔. = ଵ଺ଵ଴଴଴଴଴଴଴ˏయଵହହହଶ଴଴଴ = ͳͲ͵,ͷʹ ˏଷ ˔⁄ , (6.39) 

 
ɝɞɟ V˒ˑˎ.˅ˇ˘  - ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, Vɩɨɥɟɡɧ = 1,57 ɤɦ3 (1,57∙109 ɦ3), V˒˓ – ɨɛɴɟɦ ɩɪɢɬɨɤɚ; t˔˓˃˄. - ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ, ̂ ˇˈt˔˓˃˄. = ͳͷͷͷʹͲͲͲ ˔. 

ȼɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɫɪɚɛɚɬɵɜɚɟɬɫɹ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (6 ɦɟɫɹɰɟɜ). 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 Q = Ɋ ∙ ω˅ˑ ∙ √ʹ ∙ g ∙ H˅ˑ, (6.40) 
 

ɝɞɟ H˅ˑ- ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; ω˅ˑ- ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 
Q- ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ, Ɋ- ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɨɟ ɞɜɭɦ. Ɍɨɝɞɚ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɧɨ 

ɜɨɞɨɩɪɨɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ: 
 Qଵ ˑ˕˅ = ୕˓.˅.ଶ  (6.41) 
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Qଵ ˑ˕˅ = ͳͲ͵,ͷʹʹ = ͷͳ,͹͸ ˏଷ/˔ 

 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ H˅ˑ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 

ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h = 2 ɦ, ɬɨɝɞɚ ɧɢɠɧɹɹ ɨɬɦɟɬɤɚ 
ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 332,5 ɦ. Ɉɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 ∇ ʥʑʝ = ͵͵ʹ,ͷ + ୦ଶ = ͵͵͵,ͷ ˏ (6.42) 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ:  
 H˅ˑ = ∇ʜʞʢ − ∇ ʥʑʝ = ͵ͷͲ − ͵͵͵,ͷ = ͳ͸,ͷ ˏ (6.43) 
 
ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ω˅ˑ ɩɪɢ ɢɡɜɟɫɬɧɨɦ Qଵ ɨɬɜ, ɛɭɞɟɬ ɪɚɜɧɚ:  

 ω˅ˑ = ୕భ ˑ˕˅ஜ·√ଶ∙୥∙ୌ˅ˑ (6.44) 

 ω˅ˑ = ͷͳ,͹͸Ͳ,ͺ · √ʹ ∙ ͻ,ͺͳ ∙ ͳ͸,ͷ = ͵,ͷͻ ˏଶ 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ - 2 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 b = ω˅ˑ୦  (6.45) 

 b = ͵,ͷͻʹ = ͳ,ͺ ˏ 

 
Ɉɤɪɭɝɥɢɦ ɲɢɪɢɧɭ ɨɬɜɟɪɫɬɢɹ ɞɨ 2,0 ɦ.  
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ 

ɪɚɜɧɚ: 
 ω˅ˑ = b · h = ʹ · ʹ = Ͷ ˏଶ (6.46) 
 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ, ɩɨɥɭɱɚɟɦ 2 ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣh= 2 ɦ, b= 2 ɦ. 
Ɇɟɠɞɭ ɞɜɭɦɹ ɨɬɜɟɪɫɬɢɹɦɢ ɩɪɢɦɟɦ ɪɚɫɫɬɨɹɧɢɟ 2 ɦ.  

 
6.2.7 Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ 

ɬɢɩɚ 
 

Ⱦɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢɧɢɦɚɟɦ ɜɨɞɨɛɨɣɧɵɣ 
ɤɨɥɨɞɟɰ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ ɢ ɜɨɞɨɛɨɣɧɭɸ ɫɬɟɧɤɭ.  
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ɉɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ d୩ = ͵,Ͳ ˏ. T଴ = ∇ʜʞʢ − ∇ʓʜʏ + d୩ = ͵ͷͲ − ͵ʹͺ + ͵ = ʹͷ ˏ (6.47) 
 Ɍ୘బ = ୘బ୦ˍ˓ = ଶହଷ,଺ = ͳͲ,ͺ͵ ˏ (6.48) 

 
ɉɨ ɝɪɚɮɢɤɭ ɨɩɪɟɞɟɥɹɸɬɫɹ Ɍ˔ = Ͳ,ʹͷ ɢ Ɍ˔" = ʹ,ͻ,  
ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 hୡ̀ = ȟୡ ∙ hɤɪ = Ͳ,ʹͷ ∙ ͵,͸ = Ͳ,ͻͲ ɦ (6.49) 
 hୡ̀̀ = ȟୡ`` ∙ hɤɪ = ʹ,ͻ ∙ ͵,͸ = ͳͲ,ͶͶ ɦ (6.50) 
 hୡ" > ℎʜʐ , ͳͲ,ͶͶ ˏ > Ͷ,ͲͲ ˏ ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ  
 H˔˕ = ሺ ୯୫∙√ଶ୥ሻమయ − α୯మଶ୥∙(σ∙୦c̀̀)మ = ቀ ଶ଴,ସଷ଴,ସଽ∙√ଶ∙ଽ,଼ଵቁమయ − ଵ,ଵ∙ଶ଴,ସଷమଶ∙ଽ,଼ଵ∙ሺଵ,ଵ∙ଵ଴,ସସሻమ = Ͷ,ʹͺ (6.51) 

 hɫɬ = σ ∙ hୡ̀̀ − H˔˕ = ͳ,ͳ ∙ ͳͲ,ͶͶ −  Ͷ,ʹͺ = ͹,ʹ, (6.52) 
 

ɝɞɟ m = Ͳ,Ͷͻ – ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. σ – 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɨɞɟɰ ɜɵɫɨɬɨɣ 3 ɦ ɢ ɜɨɞɨɛɨɣɧɭɸ ɫɬɟɧɤɭ ɜɵɫɨɬɨɣ 4,2 ɦ. 
Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 T଴ = Ͷ,ʹͺ + ͹,ʹ − ͵ = ͺ,Ͷͺ  ˏ,      
 Ɍ୘బ = T଴hˍ˓ = ͺ,Ͷͺ͵,͸ = ʹ,͵͸ ˏ, 
 
ɉɨ ɝɪɚɮɢɤɭ ɨɩɪɟɞɟɥɹɸɬɫɹ Ɍ˔ = Ͳ,ͷͺ ɢ Ɍ˔" = ͳ,͵ͷ,  
ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 hୡ̀ = ȟୡ ∙ hɤɪ = Ͳ,ͷͺ ∙ ͵,͸ = ʹ,Ͳͻ ɦ, 
 hୡ̀̀ = ȟୡ`` ∙ hɤɪ = ͳ,͵ͷ ∙ ͵,͸ = Ͷ,ͺ͸ ɦ,   
 hୡ" > ℎʜʐ , Ͷ,ͺ͸ ˏ > Ͷ,ͲͲ ˏ ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
ȼ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɲɢɪɢɧɭ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɩɪɢɧɢɦɚɟɦ: 
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ʑˍ = ʑ + Ʃߜ = ʹ͹ +  ͸ =  ͵͵ ˏ (6.53) 
Ⱦɥɢɧɚ ɩɪɵɠɤɚ: 
 l˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ hୡ̀̀ − hୡ̀) = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳͲ,ͶͶ − Ͳ,ͻሻ = Ͷ͹,͵Ͷ ɦ (6.54) 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ: 
 l˅ = ሺͲ,͹ͷ ÷ ͳሻ ∙ l˒˓ = ͵ͷ,ͷ ÷ Ͷ͹,͵Ͷ ˏ (6.55) 
 
ɉɪɢɧɢɦɚɟɦ l˅ =  ͶͲ ˏ. 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. 
Ⱦɨɦɛɪɨɜɫɤɨɝɨ: 
˅ߜ  = Ͳ,ͳͷ ∙ ʹʹ,͹ ∙  √Ͳ,ͻ = ͵ ˏ (6.56) 
 
ɋɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
 ɋ௖ = ொ˓ˑ˔ːሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻ∙୦c̀ = ଺଻ସ,ଵଷሺଶ଻+ሺଷ−ଵሻ∙ଷሻ∙଴,ଽ = ʹʹ,͹ ˏଶ/c (6.57) 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ߜ˅ = 3,0 ɦ ɢ ɟɟ ɚɧɤɟɪɭɟɦ ɜ ɫɤɚɥɭ. 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ: 
 ∇˒ˑˇ = ͵ʹͺ,Ͳ − ͵ − ͵ = ͵ʹʹ ˏ (6.58) 
 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɬɨɪɭɸ ɜɨɞɨɛɨɣɧɭɸ ɫɬɟɧɤɭ 
ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ  
 H˔˕ = ሺ qm ∙ √ʹgሻమయ − Ƚqଶʹg ∙ ሺσ ∙ hୡ̀̀ሻଶ

= ( ʹͲ,Ͷ͵Ͳ,Ͷͻ ∙ √ʹ ∙ ͻ,ͺͳ)మయ − ͳ,ͳ ∙ ʹͲ,Ͷ͵ଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ Ͷ,ͺ͸ሻଶ = ͵,͸Ͷ ˏ  
 hɫɬ = σ ∙ hୡ̀̀ − H˔˕ = ͳ,ͳ ∙ Ͷ,ͺ͸ − ͵,͸Ͷ = ͳ,͹ 
 
ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɪɚɜɧɨɟ 1,7 ɦ. 
Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɹɠɟɧɢɟ ɝɥɭɛɢɧɵ: 
 T଴ = ͵,͸Ͷ + ͳ,͹ = ͷ,͵Ͷ ˏ 
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Ɍ୘బ = ͷ,͵Ͷ͵,͸ = ͳ,Ͷͺ ˏ 

 
ɉɨ ɝɪɚɮɢɤɭ ɨɩɪɟɞɟɥɹɸɬɫɹ Ɍ˔ = Ͳ,ͺͶ ɢ Ɍ˔" = Ͳ,ͻ,  
ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 hୡ̀ = ȟୡ ∙ hɤɪ = Ͳ,ͺͶ ∙ ͵,͸ = ͵,Ͳʹ ɦ 
 hୡ̀̀ = ȟୡ`` ∙ hɤɪ = Ͳ,ͻ ∙ ͵,͸ = ͵,ʹͶ ɦ 
 ͵,ʹͶ ˏ < Ͷ,ͲͲ ˏ ɩɪɵɠɨɤ ɡɚɬɨɩɥɟɧɧɵɣ/ 
Ⱦɥɢɧɚ ɩɪɵɠɤɚ: 
 l˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ hୡ̀̀ − hୡ̀) = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͵,ʹͶ − ͵,Ͳʹሻ = ͹,ͺͶɦ 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ: 
 l˅ = ሺͲ,͹ͷ ÷ ͳሻ ∙ l˒˓ = ͷ,ͺͺ ÷ ͹,ͺͶ,    
  
ɉɪɢɧɢɦɚɟɦ l˅ =  ͹ ˏ. 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. 

Ⱦɨɦɛɪɨɜɫɤɨɝɨ: 
˅ߜ  = Ͳ,ͳͷ ∙ ͸,͹͸ ∙  √͵,Ͳʹ = ͳ,͹͸ ˏ 
 
ɋɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
 ɋ௖ = ܳ˓ˑ˔ːሺܤ + ሺ݊ − ͳሻ ∙ ሻ˄ߜ ∙ hୡ̀ = ͸͹Ͷ,ͳ͵ሺʹ͹ + ሺ͵ − ͳሻ ∙ ͵ሻ ∙ ͵,Ͳʹ = ͸,͹͸ ˏଶ/c  
 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ߜ˅ = 1,8 ɦ ɢ ɟɟ ɚɧɤɟɪɭɟɦ ɜ ɫɤɚɥɭ. 

 
6.2.8 Ɋɢɫɛɟɪɦɚ 

 
ɑɚɫɬɶ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɧɟ ɩɨɝɚɫɢɬɫɹ ɧɚ ɜɨɞɨɛɨɟ ɝɚɫɢɬɫɹ ɧɚ ɪɢɫɛɟɪɦɟ. ɇɚ 

ɪɢɫɛɟɪɦɟ ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɨɫɪɟɞɧɟɧɧɵɯ ɫɤɨɪɨɫɬɟɣ ɢ ɩɭɥɶɫɚɰɢɣ 
ɫɤɨɪɨɫɬɟɣ ɩɨɬɨɤɚ. Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɪɢɫɛɟɪɦɚ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ 
ɛɟɬɨɧɧɵɯ ɩɥɢɬ. ɉɥɢɬɵ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ.  

Ⱦɥɢɧɚ ɪɢɫɛɟɪɦɵ l˓ = l˅ = ͹ ˏ.  
ɉɪɢɧɢɦɚɟɦ ɞɥɢɧɭ ɪɢɫɛɟɪɦɵ 8 ɦ, ɬɨɝɞɚ ɪɢɫɛɟɪɦɚ ɛɭɞɟɬ ɫɨɫɬɨɹɬɶ ɢɡ 1 

ɩɥɢɬɵ ɞɥɢɧɨɣ 8 ɦ. 
Ɍɨɥɳɢɧɚ ɩɥɢɬ ɪɢɫɛɟɪɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ:  
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 t˓ =  ୮౭∙୦p∙୏cሺ୮˄− ୮౭ሻ (6.59) 

 h˓ = ʹ ∙ h஝ ∙ ሺ୦ˍ˓.˓୶ ሻଵ.ଷସ = ʹ ∙ ʹ,ͷ͸ ∙ ቀଷ,଺ସ଼ቁଵ.ଷସ = Ͳ,ͳ͸ ˏ, (6.60) 

 
ɝɞɟ x = 48– ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɠɚɬɨɝɨ ɫɟɱɟɧɢɹ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɥɢɬɵ; h஝ = 𝛼∙஝೎మଶ∙𝑔 =  ଵ,ଵ ∙ ଺,଻଺మଶ ∙ଽ,଼ଵ = ʹ,ͷ͸ ˏ, (6.61) 

 
ɝɞɟ ɋ௖ – ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ  Kୡ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɩɪɢɧɢɦɚɟɦ 1,25 hˍ˓.˓ – ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɧɚ ɪɢɫɛɟɪɦɟ: ݍ˓ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 

˓ݍ  =  ொ˓ˑ˔ːʑ˓ = ଺଻ସ,ଵଷଷଷ = ʹͲ,Ͷ͵ ˏଶ/˔, (6.62) 

 
ɝɞɟ ʑ˓ – ɲɢɪɢɧɚ ɪɢɫɛɟɪɦɵ (ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ɲɢɪɢɧɟ 
ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ʑˍ). 

Ɍɨɝɞɚ:  
 t˓ =  p୵ ∙ h୮ ∙ Kୡሺp˄ −  p୵ሻ = ͳͲͲͲ ∙ Ͳ,ͳ͸ ∙ ͳ,ʹͷሺʹͶͲͲ − ͳͲͲͲሻ = Ͳ,ͳͷ 

 
ɉɪɢɧɢɦɚɟɦ t˓ = 0,15 ɦ. 

 
6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, 

ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. 
ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ 

ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 
ɨɫɧɨɜɚɧɢɸ.  

Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 B୬ = h ∙ tgȽ = ʹͺ ∙ Ͳ,͹ = ͳͻ,͸ (6.63) 
 h = ∇ʜʞʢ − ∇ʞʝʓ = ͵ͷͲ − ͵ʹʹ = ʹͺ ˏ (6.64) 
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6.3.2 Ɋɚɡɪɟɡ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
Ɍɚɤ ɤɚɤ ɩɥɨɬɢɧɚ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɜ ɧɟɣ 

ɭɫɬɪɚɢɜɚɸɬɫɹ ɲɜɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ 
ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ. 

ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɲɜɚ ɩɨ ɤɨɧɬɭɪɭ 1ɫɦ., ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,3 ɫɦ. ɉɥɨɬɢɧɭ ɪɚɡɞɟɥɹɟɦ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɫɟɤɰɢɢ 
ɲɢɪɢɧɨɣ 10 ɦ. 

6.3.3 Ȼɵɤɢ 
 
Ɋɚɡɦɟɪɵ ɛɵɤɨɜ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɟɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɬɢɩɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ, ɪɚɡɦɟɪɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ, ɚ ɬɚɤɠɟ 
ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɫɬɨɜɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ. Ɉɝɨɥɨɜɨɤ ɛɵɤɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ. Ɋɚɡɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 6.3. 

 

Ɋɢɫɭɧɨɤ 6.3 – Ɋɚɡɦɟɪɵ ɛɵɤɚ 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ Ɂʐ = 3 ɦ. ɉɚɡɵ ɞɥɹ ɩɥɨɫɤɨɝɨ ɚɜɚɪɢɣɧɨ- 
ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ ɚ = ɫ = 0,5 ɦ.  

ɉɚɡɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ m = n= 0,5 ɦ. 
ɉɚɡɵ ɚɜɚɪɢɣɧɨ - ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ɪɚɡɦɟɳɚɟɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɟ 
ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ.  

ɇɚ ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɩɟɲɟɯɨɞɧɭɸ ɞɨɪɨɠɤɭ, ɚɜɬɨɞɨɪɨɝɭ ɢ 
ɪɟɥɶɫɨɜɵɣ ɩɭɬɶ ɞɥɹ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ. ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɞɨɪɨɠɤɚ ɞɥɹ ɥɸɞɟɣ 
ɫɨɫɬɚɜɥɹɟɬ – 2 ɦ, ɩɪɨɟɡɠɚɹ ɱɚɫɬɶ ɲɢɪɢɧɨɣ - 4 ɦ ɢ ɦɟɫɬɨ ɩɨɞ ɤɪɚɧ -6 ɦ. Ɉɛɳɚɹ 
ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ 12 ɦ. ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɦɨɠɟɬ 
ɢɡɦɟɧɢɬɶɫɹ ɩɪɢ ɪɚɫɱёɬɚɯ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɧɨ ɧɟ 
ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ. 
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6.3.4 ɍɫɬɨɢ 
 
ɍɫɬɨɢ ɩɥɨɬɢɧ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɛɟɪɟɝɚ 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 ɢɥɢ ɛɟɪɟɝɭ; ɬɚɤɠɟ ɨɧɢ ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɞɥɹ ɡɚɬɜɨɪɨɜ ɢ ɦɨɫɬɨɜ.  Ɇɟɠɞɭ 
ɜɨɞɨɫɥɢɜɧɨɣ ɢ ɡɞɚɧɢɟɦ Ƚɗɋ ɭɫɬɪɨɟɧ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ 
ɩɨɬɨɤɨɜ ɞɥɢɧɨɣ 65,0 ɦ. 

 
6.3.5 Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 
 
ȼ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɭɸ 

ɩɪɟɝɪɚɞɭ ɜ ɜɢɞɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 

 Ɂˊ = ∆ୌˊ∙ஓ౤୎ˍ˓ , (6.65) 

 
ɝɞɟ ∆Hˊ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɪɚɫɱёɬɚ. 
 ∆Hˊ = Hୢ − Hୟୱ = ʹͳ,Ͷͳ − ͺ,ͷ͸ = ͳʹ,ͺͷ ˏ, (6.66) 

 
ɝɞɟ Jˍ˓ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɩɪɢɧɢɦɚɟɦ  Jˍ˓ = ͳͷ. ɀ୬ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ II  
ɤɥɚɫɫɚ ɀ୬ = ͳ,ʹ; Hୢ, Hୟୱ - ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ. 
 Ɂˊ = ͳʹ,ͺͷ ∙ ͳ,ʹͳͷ = ͳ,Ͳ͵ ˏ,                                                                          

 
Ɂɚɝɥɭɛɥɟɧɢɟ ɡɚɜɟɫɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ: 

 hˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ሺ∇ʜʞʢ − ∇ʜʐ୫୧୬ሻ 
 hˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ሺ͵ͷͲ − ͵ʹͺ,ͷͻ ሻ = ሺͳͲ,͹ͳ ÷ ͳ͹,ͳ͵ሻ, (6.67) 
 

ɝɞɟ ∇ʜʐ୫୧୬= 328,59 ɦ  
ɉɪɢɧɢɦɚɟɦ hˊ˃˅ = ͳ͹ ˏ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɡɚɜɟɫɵ: 
 lଵ = ሺͲ,ͳ ÷ Ͳ,ʹͷሻ ∙ B୬ , (6.68) 
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ɝɞɟ B୬ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ. 
 lଵ = ሺͲ,ͳ ÷ Ͳ,ʹͷሻ ∙ ͳͻ,͸ = ሺͳ,ͻ͸ ÷ Ͷ,ͻͲሻ 

 
ɉɪɢɧɢɦɚɟɦ lଵ = Ͷ ˏ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɩɪɢɧɢɦɚɟɬɫɹ 4 ɦ. 
 
 
6.3.6 Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɞɪɟɧɚɠɚ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɨɬɜɨɞɚ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ, ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɟ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɨɞ ɩɨɞɨɲɜɨɣ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɟɦ ɞɪɟɧɚɠ.  

Ɂɚɝɥɭɛɥɟɧɢɟ ɞɪɟɧɚɠɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ:  
 hˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ hˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ͳ͹ = ሺͺ,ͷ ÷ ͳͳ,ͻሻˏ, (6.69) 
 
ɉɪɢɧɢɦɚɟɦ hˇ˓ = ͳͳ ˏ.  
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɸɬ ɜ ɞɢɚɩɚɡɨɧɟ 20 - 25 ɫɦ. 

ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ 0,2 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɡɚɜɟɫɵ ɞɨ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ: lଶ = ͷ ˏ. 
 
6.3.7 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 

ɋɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɹ ɪɚɡɦɟɪɨɦ 2 ɧɚ 2,5 ɦ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɨɬɦɟɬɤɟ 337,50. 
ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɟ ɛɭɪɨɜɵɟ ɝɚɥɟɪɟɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɧɚ 
ɨɬɦɟɬɤɟ 324,00ɦ.  

Ɋɚɡɦɟɪɵ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɢ ɪɚɡɦɟɪɵ ɞɪɟɧɚɠɧɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɦ ɫ 
ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ ͵ ː˃ ͵,ͷ ˏ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɜɨɡɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɢ ɪɚɛɨɬɚɯ. 

 
6.3.8 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 

ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ). 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ܽˇ˓ˈː˃ˉ˃ ൒ ு೏∙ఊ೙௃ˍ˓ ൒ ଶ଺ ∙ଵ,ଶଶହ ൒ ͳ,ʹͷ ˏ (6.70) 

 
ɝɞɟ ܬˍ˓ - ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ 25; ߛ௡ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; 
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ௗܪ ௗ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɧɚ ɨɬɦɟɬɤɟܪ = ͵ͷͲ − ͵ʹͶ = ʹ͸ ˏ;  
ɉɪɢɧɢɦɚɟɦ ܽˇ˓ˈː˃ˉ˃ = ʹ,͹ ˏ.Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ݀ = Ͳ,ʹ ˏ. 
 
6.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ − ɧɨɪɦɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɪɢ ɇɉɍ ɜ ɜɟɪɯɧɟɦ 

ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɩɪɢ Q˅˘ˍ ) 
6.4.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ G˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. S˒ˎ = ʹ͸͵,ͺͺ ˏଶ. 
ȼɟɫ 1ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ:  

 G˒ˎ = ୗ˒ˎ∙ୠ∙୥∙஡˄ୠ+ஔ˄ = ଶ଺ଷ,଼଼∙ଽ∙ଽ,଼ଵ∙ଶସ଴଴ଽ+ଷ = Ͷ͸ͷͻ,ͷͻ ˍʜ/ˏ, (6.71) 

 
ɝɞɟ S˒ˎ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; b - ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; Ɂ˄- ɬɨɥɳɢɧɚ ɛɵɤɚ; ɏ˄- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

ȼɟɫ ɛɵɤɚ: 
 G˄ = ୗ˄∙ஔ˄∙஡˄∙୥ୠ+ஔ˄ = ସଷଷ,ଶହ∙ଷ∙ଶସ଴଴∙ଽ,଼ଵଽ+ଷ = ʹͷͷͲ,ͳͳ ˍʜ/ˏ (6.72) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 Qˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ g, (6.73) 
 

ɝɞɟ ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ b = ሺ͵ͷͳ − ͵ͶͶ + Ͳ,ͷሻ ∙ ͻ = ͸͹,ͷ ˏଶ (6.74) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

 Qˊ = Ͳ,Ͳͷͷ ∙ ͸͹,ͷ ∙ √͸͹,ͷ ∙ ͻ,ͺͳ = ʹͻͻ,ʹʹ ˍʜ 
 

ȼɟɥɢɱɢɧɚ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɡɚɬɜɨɪ: 
 Ṕ = ɏ୵ ∙ g ∙ ሺ∇ʜʞʢ − ∇ʒʑሻଶ ∙ Ͳ,ͷ ∙ b (6.75) 

 



86 
 

Ṕ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ሺ͵ͷͲ − ͵ͶͶሻଶ ∙ Ͳ,ͷ ∙ ͻ = ͳͷͺͻ,ʹʹ ˍʜ 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 qˊ˓˃˔˚ = ୕ˊୠ+ஔ˄ = ଶଽଽ,ଶଶଽ+ଷ = ʹͶ,ͻͶ ˍʜ/ˏ (6.76) 

 
 
 
6.4.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: W˅ = ஡౭∙୥∙୦భమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଶ଼మଶ = ͵ͺͶͷ,ͷʹ ˍʜ/ˏ (6.77) 

 hଵ = ∇ʜʞʢ − ∇ʞʝʓ = ͵ͷͲ − ͵ʹʹ = ʹͺ ˏ (6.78) 
 

- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ:   
 Wː = ஡౭∙୥∙୦మమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙଺,ହଽమଶ = ʹͳ͵,Ͳͳ ˍʜ/ˏ  (6.79) 

 hଶ = ∇ʢʜʐ୫୧୬  − ∇ʞʝʓ = ͵ʹͺ,ͷͻ − ͵ʹʹ = ͸,ͷͻ ˏ (6.80) 
 
6.4.4 ɉɪɢɝɪɭɡ ɜɨɞɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 W˒˓ = ɏ୵ ∙ g ∙ S˒˓ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ͵,Ͷͳ = ͳ͵ͳ,ͷͷ ˍʜ/ˏ (6.81) 
 

ɝɞɟ S˒˓– ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɩɪɢɝɪɭɡɚ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
 
6.4.5 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɜɚɥɟɧɢɹ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ.  

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 W˅ˊ˅ = ɏ୵ ∙ g ∙ B˒ ∙ ሺ∇ʢʜʐ୫୧୬ − ∇˒ˑˇˑ˛˅˞ሻ = = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͻ,͸ ∙ ሺ͵ʹͺ,ͷͻ − ͵ʹʹሻ = ͳʹ͸͹,ͳ ˍʜ/ˏ (6.82) 
 
6.4.6 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 6.4. 
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Ɋɢɫɭɧɨɤ 6.4 – ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 

 Hୢ = ∇ʜʞʢ − ∇ʜʐ୫୧୬ (6.83) 
 Hୢ = ͵ͷͲ − ͵ʹͺ,ͷͻ = ʹͳ,Ͷͳ ˏ 
 Hୟୱ = Ͳ,Ͷ ∙ Hୢ = Ͳ,Ͷ ∙ ʹͳ,Ͷͳ = ͺ,ͷ͸ ˏ (6.84) 
 Hୢ୰ = Ͳ,ʹ ∙ Hୢ = Ͳ,ʹ ∙ ʹͳ,Ͷͳ = Ͷ,ʹͺ ˏ (6.85) 
 
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 ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ: 

 W˗ = ɏ୵ ∙ g ∙ S˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͳͶ,͹ʹ = ͳͳʹͷ,ͶͲ ˍʜ/ˏ (6.86) 
 

6.4.7 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
 pଵ = ɀː ∙ hː ∙ tgଶ ቀͶͷ − φଶː ቁ = ͳͲ ∙ ʹ ∙ tgଶ ቀͶͷ − ଶ଴ଶ ቁ = ͻ,ͺͳ ˍʜˏమ, (6.87) 
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ɝɞɟ ɀː - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (9 ÷ 13 ɤɇ/ɦ3), ɀː = ͳͲ ɤɇ/ɦ3;  hː- ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ;  φː = 20°- ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
 ʔː = ˓ː∙୦ːଶ = ଽ,଼ଵ∙ଶଶ = ͻ,ͺͳ ˍʜ/ˏଶ (6.88) 

 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ 

ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ 
ɝɪɭɧɬɚ, ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ 
ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɫɥɨɸ ɧɚɧɨɫɨɜ, ɚ ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ 
ɧɚɧɨɫɨɜ:  

 pଶ = ɀː ∙ hː ∙ tgଶ ቀͶͷ − φˆ˓ʹ ቁ − ʹ ∙ cˆ˓ ∙ tg ∙ ቀͶͷ − φˆ˓ʹ ቁ = ͳͲ ∙ ʹ ∙ tgଶ ∙ ∙ ቀͶͷ − ଷହଶ ቁ − ʹ ∙ ͻͲ ∙ tg ∙ ቀͶͷ − ଷହଶ ቁ = −ͺͺ,ʹͺ ˍʜ/ˏଶ˄ (6.89) 

 
ɝɞɟ φˆ˓ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, 35⁰; 

ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ: 
 ɀˆ˓˅ˊ˅ = ɀˆ˓ − ሺͳ −  n଴ሻ ∙ ɀ˅ ˄ (6.90) 
 

ɝɞɟ ɀˆ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ɪɚɜɧɵɣ 25 ɤɇ; n଴– ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, 0,05; ɀ˅ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, 9,81 ɤɇ. 
 ɀˆ˓˅ˊ˅ = ʹͷ − ሺͳ − Ͳ,ʹͷሻ ∙ ͻ,ͺͳ = ͳ͹,͸Ͷ ˍʜ/ˏଶ 
 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ hɝɪ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 

ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 
 pଷ = ሺɀː ∙ hː + ɀˆ˓˅ˊ˅ ∙ hˆ˓ሻ ∙ tgଶ ቀͶͷ − φˆ˓ʹ ቁ − ʹ ∙ cˆ˓ ∙ tg ∙ ቀͶͷ − φˆ˓ʹ ቁ = = ሺͳͲ ∙ ʹ + ͳ͹,͸Ͷ ∙ ͸ሻ ∙ tgଶ (Ͷͷ − ͵ͷʹ) − ʹ ∙ ͻͲ ∙ tg ∙ (Ͷͷ − ͵ͷʹ) = = −ͷͻ,͸Ͳ ˍʜ ˏଶ⁄  (6.91) 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ.: 
 ʔ˃ = ሺ˓మ+୮యሻ∙୦ˆ˓ଶ = ሺ−଼଼,ଶ଼−ହଽ,଺଴ሻ∙଺ଶ = −ͶͶ͵,͸Ͷ ˍʜ/ˏଶ (6.92) 
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ɬ.ɤ ɭ ɧɚɫ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɬɫɭɬɫɬɜɭɟɬ. 
 
6.4.8 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ 

ɮɨɪɦɭɥɟ A.JI. Ɇɨɠɟɜɢɬɢɧɨɜɚ:  
 W˅ˑˎː = Ͳ,ͷ ∙ ɏ୵ ∙ g ∙ hଵ% ∙ ቆɉ̅Ɏ + h଴ʹቇ = = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,͹ͺ ∙ ቀ଺,ଷ଻ଷ,ଵସ + ଴,ଷଶ ቁ ͺ,͵Ͷ ˍʜ, (6.93) 

 
ɝɞɟ hଵ% - ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;  ɉ̅- ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 

 h଴ = ஠∙୦భ%మ஛̅ = ଷ,ଵସ∙଴,଻଼మ଺,ଷ଻ = Ͳ,͵ ˏ (6.94) 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ W˅ˑˎːɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
 yୡ = ஛̅ଶ஠ − ଷ଼ hଵ% = ଺,ଷ଻ଶ∙ଷ,ଵସ − ଷ଼ ∙ Ͳ,͹ͺ = Ͳ,͹ʹ ˏ (6.95) 

 
ɗɩɸɪɭ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 

ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ (1,05÷1,1) ∙ hଵ% 
ɧɚɞ ɍȼȻ, ɚ ɞɪɭɝɚɹ ɧɟ ɧɢɠɟ (5÷8)∙ hଵ%ɍȼȻ. 

 
6.5 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 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 «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. Ɍɨɱɤɢ 
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ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCad. Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.3. 
 
Ɍɚɛɥɢɰɚ 6.3- Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ɀ୤ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ∙ɦ W˅ 1,0 ĺ 3845,52 9,33 35891,52 Wː 1,0 ĸ 213,01 2,2 -467,92 W˒˓ 1,0 Ļ 131,55 12,29 -1616,78 G˄ 0,95 Ļ 2422,60 5,98 -14487,17 G˒ˎ 0,95 Ļ 4426,61 3,2 -14165,16 W˅ˊ˅ 1,0 Ĺ 1267,10 0 0 W˗ 1,0 Ĺ 1125,40 4,69 5278,14 W˅ˑˎː 1,0 ĺ 8,34 27,28 227,38 
Eɧ 1,2 ĺ 11,77 6,67 78,45 
qɡ 0,9 Ļ 22,44 7,55 -169,43 

∑ N4610,71 ∑ M10569,03 
 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ ɧɚ ɨɬɦɟɬɤɟ 322,0 ɦ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ): 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 σ୳୷ = − ୒B + ଺∙∑ ୑Bమ , (6.96) 

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

 N = (G˒ˎ + G˄ − W˅ˊ˅ − W˗ + qˊ + W˒˓) = = ሺͶͶʹ͸,͸ͳ + ʹͶʹʹ,͸Ͳ − ͳʹ͸͹,ͳͲ − ͳͳʹͷ,ͶͲ + ʹʹ,ͶͶ + ͳ͵ͳ,ͷͷሻ =           = Ͷ͸ͳͲ,͹ͳɤɇ 
 (6.97) 
 σ୳୷ = − Ͷ͸ͳͲ,͹ͳͳͻ,͸ + ͸ ∙ ͳͲͷ͸ͻ,Ͳ͵ͳͻ,͸ଶ = −͹Ͳ,ʹ  ˍʜ/ˏଶ 

 σ୶୳ = σ୷୳ ∙ m୳ଶ − ɀ˅ ∙ H୳ୢ ∙ ሺͳ − m୳ଶሻ (6.98) 
 H୳ୢ = ∇ʜʞʢ − ∇ʞʝʓ = ͵ͷͲ − ͵ʹʹ = ʹʹˏ, (6.99) 

 
ɝɞɟ H୳ୢ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
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m୳ = tg Ƚଵ, (6.100) 
 

ɝɞɟ Ƚଵ - ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tg Ƚଵ = Ͳ. 
 σ୶୳ = −͹Ͳ,ʹ ∙ Ͳ − ͻ,ͺͳ ∙ ʹͺ ∙ ሺͳ − Ͳሻ = −ʹ͹Ͷ,͸ͺ ˍʜ/ˏଶ (6.101) 

 τ୶୷୳ = (ɀ˅ ∙ H୳ୢ + σ୷୳) ∙ m୳ = Ͳ (6.102) 
 σଵ୳ = σ୷୳ ∙ ሺͳ + m୳ଶሻ + ɀ˅ ∙ H୳ୢ ∙ m୳ଶ = −͹Ͳ,ʹ ∙ ሺͳ + Ͳሻ + ͻ,ͺͳ ∙ ʹͺ ∙ Ͳ = = −͹Ͳ,ʹ ˍʜ/ˏଶ (6.103) 

 σଷ୳ = −ɀ˅ ∙ H୳ୢ = −ͻ,ͺͳ ∙ ʹͺ = −ʹ͹Ͷ,͸ͺ ˍʜ/ˏଶ (6.104) 
 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 σ୷୲ = − ୒B˒ − ଺∙∑ ୑Bమ˒ = − ସ଺ଵ଴,଻ଵଵଽ,଺ − ଺∙ଵ଴ହ଺ଽ,଴ଷଵଽ,଺మ = −ͶͲͲ,͵ͳ ˍʜ/ˏଶ (6.105) 

 σ୶୲ = σ୷୲ ∙ m୲ଶ − ɀ˅ ∙ H୲ୢ ∙ ሺͳ − m୲ଶሻ = −ͶͲͲ,͵ͳ ∙ Ͳ,͹ଶ − ͻ,ͺͳ ∙ ͸,ͷͻ ∙ ∙ ሺͳ −  Ͳ,͹ଶሻ = −ʹʹͻ,ͳʹ ˍʜ/ˏଶ, (6.106) 

 
ɝɞɟ m୲ = tg Ⱦ; Ⱦ - ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ;  tg ͵ʹ = Ͳ,͹.  
 H୲ୢ = ∇ʢʜʐሺQ˅˘ˍሻ − ∇ʞʝʓ = ͵ʹͺ,ͷͻ − ͵ʹʹ = ͸,ͷͻ ˏ, (6.107) 

 
ɝɞɟ H୲ୢ  - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
 τ୶୷୲ = −(ɀ˅ ∙ H୲ୢ + σ୲୷) ∙ m୲ (6.108) 

 τ୶୷୲ = −ሺͻ,ͺͳ ∙ ͸,ͷͻ − ͶͲͲ,͵ͳ  ሻ ∙ Ͳ,͹ = ͵ʹͷ,Ͷ͹ ˍʜ/ˏଶ 
 σଵ୲ = −ɀ˅ ∙ ͸,ͷͻ = −ͻ,ͺͳ ∙ ͸,ͷͻ = −͸Ͷ,͸ͷ ˍʜ/ˏଶ (6.109) 
 σଷ୲ = σ୷୲ ∙ ሺͳ + m୲ଶሻ + ɀ˅ ∙ H୲ୢ ∙ m୲ଶ (6.110) 

 σଷ୲ = −ͶͲͲ,͵ͳ ∙ ሺͳ + Ͳ,͹ଶሻ + ͻ,ͺͳ ∙ ͸,ͷͻ ∙ Ͳ,͹ଶ = −ͷ͸Ͷ,͹ͻ ˍʜ/ˏଶ 
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Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.4. 
 

Ɍɚɛɥɢɰɚ 6.4- Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ, ̱ ʜ/ˏଶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ,ˍʜ/ˏଶ σ୷ -70,20 -400,31 σ୶ -274,68 -299,12 τ୶୷ 0  325,47 σଵ -70,20 -64,65 σଷ -274,68 -564,79 

 
6.5.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 ɀ୬ ∙ ɀ୪ୡ ∙ |σଷ| ൑ ɀୡ ∙ Rୠ, (6.111) 

 
ɝɞɟ Rୠ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ; ɀ୬ = ͳ,ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ɀ୪ୡ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɀ୪ୡ = ͳ; ɀୡ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɀୡ = Ͳ,ͻͷ ; 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ3,5 ɫ ɪɚɫɱёɬɧɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ Rୠ = ʹͳͲͲ ˍʜ/ˏଶ, 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɵɪɚɠɟɧɢɟ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ͳ,ʹ ∙ ͳ ∙ ͷ͸Ͷ,͹ͻ ൑ Ͳ,ͻͷ ∙ ʹͳͲͲ ሺˍʞ˃ሻ 

 ͸͹͹,͹ͷ ˍʜ/ˏଶ  ൑ ͳͻͻͷ ˍʜ/ˏଶ 
 

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

 σ′୷ < Ͳ (6.112) 
 −͹Ͳ,ʹͲ ˍʜ/ˏଶ < Ͳ 
 

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |σ୷୳| ൒ Ͳ,ʹͷ ∙ ɀ˅ ∙ H୳ୢ (6.113) 
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͹Ͳ,ʹͲ ˍʜ/ˏଶ ൒ ͸ͺ,͸͹ˍʜ/ˏଶ 
 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

 
6.5.3 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

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

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

 ୖ∙ஓcF∙ஓౢc ൒ ɀ୬ (6.114) 

 R = (Gɩɥ + GȻ − Wɜɡɜ − Wɮ + qɡ + Wɩɪ) ∙ tg φ + c ∙ ω = = ሺʹͶʹʹ,͸Ͳ + ͶͶʹ͸,͸ͳ − ͳʹ͸͹,ͳ − ͳͳʹͷ,ͶͲ + ʹʹ,ͶͶ + ͳ͵ͳ,ͷͷሻ ∙ Ͳ,͹ + ͻͲ ∙ ∙ ͳͻ,͸ = Ͷͻͻͳ,ͷͲ ˍʜ/ˏ, (6.115) 
 
ɝɞɟ tgφ = Ͳ,͹– ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 
(ɫɤɚɥɶɧɵɟ); c = ͻͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; ω = Bɩ ∙ ͳ = ͳͻ,͸ ɦଶ –ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

 F = W˅ − Wː + W˅ˑˎː + Eː = ͵ͺͶͷ,ͷʹ − ʹͳ͵,Ͳͳ + ͳͳ,͹͹ = = ͵͸ͷʹ,͸ͳ ˍʜ ˏ⁄  (6.116) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 Ͷͻͻͳ,ͷͲ ∙ Ͳ,ͻͷ͵͸ͷʹ,͸ͳ ∙ ͳ ൒ ͳ,ʹ  
 ͳ,ʹͻ ൒ ͳ,ʹ 
 
ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɛɨɥɶɲɟ ɥɢɛɨ ɪɚɜɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɸ ɢ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 10%. 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 
ɨɫɧɨɜɚɧɢɸ. 
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7 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
7.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

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

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.1. 
 

Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2024 2025 2026 2027 2028 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 37 37 37 37 37 
ɑɢɫɥɨ ɱɚɫɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4000 4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 147840 147840 147840 147840 147840 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ∙ɱ 1478,4 1478,4 1478,4 1478,4 1478,4 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 146361 146361 146361 146361 146361 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ∙ɱ 325394 331 863 338658 345268 371336 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 47625 48572 49567 50534 54349 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 7938 8095 8261 8422 9058 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ Ƚɗɋ ɢɦɟɟɬ ɝɨɞɨɜɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɫɭɬɨɱɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ. ɉɪɨɢɡɨɲɟɥ ɪɨɫɬ ɜɵɪɭɱɤɢ ɡɚ ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ 
ɜɪɟɦɟɧɢ. 

 
7.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

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

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
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ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

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

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

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

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 42. 
 
Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

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

 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 

ɬɵɫ.ɪɭɛ/Ɇɜɬ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 9,43 

ɉɪɨɱɢɟ 274,0 10,13 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  19,56 
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Ɍɚɛɥɢɰɟ 7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ 
(Ɇȼɬ) 

ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 
ɨɬ 1 ɞɨ 5 ɨɬ 6 ɞɨ 15 ɨɬ 16 ɞɨ 25 ɫɜɵɲɟ 25 

ɨɬ 25 Ɇȼɬ ɞɨ 99 
Ɇȼɬ 

0,120% 0,170% 0,300% 0,400% 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ. Ɋɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 7.4. 

 
Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
 ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 5,004 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 0,351 
ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 0,102 
ɂɬɨɝɨ  5,456 

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

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ7.5. 

 
Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024  2025 2026 2027 2028 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 35,4 35,4 35,4 35,5 35,5 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 21,9 21,6 21,2 20,96 20,6 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 19,6 19,6 19,6 19,6 19,6 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

27,4 26,9 26,5 26,2 25,77 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
5,5 5,5 5,5 5,5 5,5 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 1,5 1,5 1,5 1,5 1,5 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 111,2 110,5 109,7 109,2 108,4 
 
ɂɡ ɬɚɛɥɢɰɵ 7.5 ɜɢɞɢɦ, ɱɬɨ ɡɚɬɪɚɬɵ ɧɚ ɪɚɫɯɨɞɵ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɧɚɥɨɝɢ ɧɚ ɜɨɞɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɟ ɢɡɦɟɧɹɸɬɫɹ. Ⱥ ɪɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ ɢ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɭɦɟɧɶɲɚɸɬɫɹ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ.  
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Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 7.1). 

 

 
Ɋɢɫɭɧɨɤ7.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, %  

 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨɤɚɡɵɜɚɸɬ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ 

ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ. ɇɚɢɛɨɥɶɲɢɟ ɪɚɫɯɨɞɵ ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɪɚɫɯɨɞɵ ɧɚ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ. 
ɇɚɢɦɟɧɶɲɢɟ ɡɚɬɪɚɬɵ ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 

 
7.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

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

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

ɬɚɛɥɢɰɟ 7.6. 
 

Ɍɚɛɥɢɰɚ 7.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 0,307 0,307 0,307 0,307 0,307 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 0,0138 0,0138 0,0138 0,0138 0,0138 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 7.6 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 5,4 5,4 5,4 5,4 5,4 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 50,4 49,6 48,8 48,2 47,4 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 50,7 49,9 49,1 48,5 53,1 
      

 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɵɜɚɸɬ, 

ɱɬɨ ɜ ɫɬɪɭɤɬɭɪɟ ɧɚɥɨɝɨɜ ɧɚɢɛɨɥɶɲɚɹ ɞɨɥɹ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɧɚɢɦɟɧɶɲɚɹ ɞɨɥɹ - ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ. ɇɚɥɨɝ ɧɚ ɇȾɋ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɨɬɫɭɬɫɬɜɭɟɬ. 

 
7.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

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

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.7. 
 

Ɍɚɛɥɢɰɚ 7.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024  2025 2026 2027 2028 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 314,5 323,2 331,7 339,6 347,6 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 111,2 110,5 109,7 109,2 108,4 
EBITDA (ȼɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 312,7 321,4 329,867 337,8 345,8 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 217,8 227,3 236,6 245 253,8 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ 
ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 0,307 0,307 0,307 0,307 0,307 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 217,8 227,3 236,6 245 253,8 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ,% 

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

 
ȼ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɝɨɞɨɜɨɣ ɩɪɢɛɵɥɢ, 

ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɟɤɭɳɢɟ 
ɪɚɫɯɨɞɵ ɭɦɟɧɶɲɚɸɬɫɹ, ɫɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ. 

Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɝɪɚɮɢɤɨɦ Ʉɷɲ-Ɏɥɨ. ɂɡɨɛɪɚɡɢɦ 
ɧɚ ɝɪɚɮɢɤɟ ɭɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɚ, ɝɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 7.2. 
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Ɋɢɫɭɧɨɤ 7.2 – Ƚɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ 

 
ɇɚ ɪɢɫɭɧɤɟ 7.2 ɨɛɨɡɧɚɱɟɧɨ: 
1. ɧɚɱɚɥɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 2020 ɝɨɞ; 
2. ɧɚɱɚɥɨ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 2020 ɝɨɞ; 
3. ɧɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 2021 ɝɨɞ; 
4. ɭɫɬɚɧɨɜɤɚ ɩɟɪɜɨɣ ɬɭɪɛɢɧɵ 2020 ɝɨɞ; 
5. ɩɭɫɤ ɩɟɪɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 2020ɝɨɞ; 
6. ɧɚɱɚɥɨ ɪɚɛɨɬɵ ɩɟɪɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 2021 ɝɨɞ; 
7. ɭɫɬɚɧɨɜɤɚ ɜɬɨɪɨɣ ɬɭɪɛɢɧɵ 2021 ɝɨɞ; 
8. ɩɭɫɤ ɜɬɨɪɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 2021 ɝɨɞ; 
9. ɧɚɱɚɥɨ ɪɚɛɨɬɵ ɜɬɨɪɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 2021 ɝɨɞ; 
10. ɷɬɚɩ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ 2021 ɝɨɞ. 
 
7.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

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

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

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

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

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

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

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

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

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2020 ɝɨɞɚ. 

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

 
7.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.8. 
 

Ɍɚɛɥɢɰɚ 7.8 -ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ʉɢɪɢɲɥɟɤɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɨɧɞɨɦɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 194 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 17,9 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,01 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 11,71 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ∙ɱ 0,03  
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 108900 

 
7.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
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ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 7.9.  
Ɍɚɛɥɢɰɚ 7.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2024 2025 2026 2027 2028 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

4,2 4,2 4,2 4,2 9,56 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

50,4 49,6 48,8 48,2 47,4 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

54,6 53,8 53 52,4 57 

 
ȼɵɜɨɞ: Ʉɨɥɢɱɟɫɬɜɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɜɜɨɞɹɬɫɹ ɧɨɜɵɟ ɝɟɧɟɪɢɪɭɸɳɢɟ 
ɦɨɳɧɨɫɬɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɨɜɹɬɫɹ 
ɛɨɥɶɲɟ. ɍɜɟɥɢɱɢɜɚɸɬɫɹ ɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ ɢ ɨɬ ɧɚɥɨɝɚ ɧɚ ɜɨɞɭ.  

 
7.6 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

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

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) ɐɟɧɚ ɫɛɵɬɚ; 
ɜ) ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɇɚ ɪɢɫɭɧɤɟ 7.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɡɦɟɧɟɧɢɹ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ. 
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Ɋɢɫɭɧɨɤ 7.3–ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 

ȼɵɜɨɞ: ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ PI.  
ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 7.4. 
 

 
Ɋɢɫɭɧɨɤ 7.4–ɋɭɦɦɚ PIɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ - ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
ɇɚ ɪɢɫɭɧɤɟ 7.5 ɩɨɤɚɡɚɧɚ ɫɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
Ɋɢɫɭɧɨɤ 7.5–ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ –ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
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8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ 
ɜɥɢɹɧɢɹ Ʉɢɪɢɲɥɟɤɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
8.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ʉɢɪɢɲɥɟɤɫɤɢɣ ɝɢɞɪɨɭɡɟɥ, ɪɚɫɩɨɥɨɠɟɧ ɜ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, ɧɚ ɪɟɤɟ 

Ʉɨɧɞɨɦɚ. 
ɂɫɬɨɤ ɪ.Ʉɨɧɞɨɦɚ, ɛɟɪёɬ ɧɚɱɚɥɨ ɧɚ ɯɪɟɛɬɟ Ȼɢɣɫɤɚɹ Ƚɪɢɜɚ ɢ ɜɩɚɞɚɟɬ ɜ Ɍɨɦɶ 

ɜ Ʉɭɡɧɟɰɤɨɣ ɤɨɬɥɨɜɢɧɟ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 8270 ɤɦ2. 
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. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ 

ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ ɫ ɯɨɥɨɞɧɨɣ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɡɢɦɨɣ ɢ ɠɚɪɤɢɦ, 
ɤɨɪɨɬɤɢɦ ɥɟɬɨɦ. ɋɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɹɧɜɚɪɹ -17…-20, ɫ ɢɸɥɹ +17…+ 18. 
ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 300 ɦɦ ɞɨ 1000. 

ȼ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬɫɭɬɫɬɜɭɸɬ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ.  

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɗɋ 
ɦɧɨɝɨɨɛɪɚɡɧɚ. ɇɚɱɢɧɚɹ ɨɬ ɪɚɫɬɟɧɢɣ ɬɭɧɞɪɵ ɢ ɡɚɤɚɧɱɢɜɚɹ ɥɟɫɨɫɬɟɩɶɸ.  

ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɍ ɨɛɢɬɚɸɬ ɪɚɡɥɢɱɧɵɟ 
ɜɢɞɵ ɠɢɜɨɬɧɵɯ. Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɹɜɥɹɸɬɫɹ:  

 ɤɨɩɵɬɧɵɟ - ɥɨɫɶ, ɫɟɜɟɪɧɵɣ ɨɥɟɧɶ, ɦɚɪɚɥ, ɤɨɫɭɥɹ ɫɢɛɢɪɫɤɚɹ;  
 ɩɭɲɧɵɟ –ɡɚɹɰ-ɛɟɥɹɤ; 
 ɯɢɳɧɢɤɢ – ɛɭɪɵɣ ɦɟɞɜɟɞɶ, ɪɵɫɶ, ɪɨɫɨɦɚɯɚ;        
ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ʉɨɧɞɨɦɚ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɯɚɪɢɭɫ, ɳɭɤɚ ɢ ɬ.ɞ 
ȼɨɡɞɟɣɫɬɜɢɟ Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ 

ɨɤɚɡɵɜɚɬɶɫɹ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɚɧɰɢɢ. 

 
8.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

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

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

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

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

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

ɩɪɨɰɟɫɫɚɦɢ: 
1.  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 Ʉɢɪɢɲɥɟɤɫɤɨɝɨ 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. 
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8.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɢ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 

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

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

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

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 
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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; 

1.4ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 

1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ; 

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

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

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  

2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ2.1 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 
 

8.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
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ܯ = ே∙௤ଵ଴଴% ∙  (8.1) ,ߩ

 
ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (71389 ɦ3) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2= ߩ ɬ/ɦ3) 

ܯ  = ܰ ∙ %ͳͲͲݍ = ͹ͳ͵ͺͻ ∙ ͳ,ͺͳͲͲ% ∙ ʹ = ʹͷ͹Ͳ ˕ 

 
Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ., 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = ܰ ∙ %ͳͲͲݍ ∙  ,ߩ
 

ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (1428 ɬ) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (1,6= ߩ ɬ/ɦ3) 
ܯ  = ܰ ∙ %ͳͲͲݍ = ͳͶʹͺ ∙ ͳ,ͲͳͲͲ% ∙ ͳ,͸ = ʹʹ,ͺͶ ˕ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 2570 

ɬɨɧɧɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 22,84 ɬɨɧɧ 
ɨɬɯɨɞɨɜ ɱɟɪɧɵɯɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɜɟɡɟɧɵ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ 
ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ 
ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, 
ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
8.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɢɪɢɲɥɟɤɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
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2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 
ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

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

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

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

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

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

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

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 Ʉɨɧɞɨɦɚ ɨɬ ɫɛɪɨɫɨɜ 
Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫёɥɤɚ Ʉɨɧɞɨɦɚ ɢ ɞɪɭɝɢɯ ɧɢɡ ɥɟɠɚɳɢɯ ɩɨ ɬɟɱɟɧɢɸ 
ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɗɋ 
ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02: 

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

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 

 
8.6 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɴɟɤɬɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ. 
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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 (ɧɚɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ, 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɷɤɫɩɥɭɚɬɚɰɢɹ) ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɨɛɴɟɤɬɨɜ ɢ 
ɜɵɩɨɥɧɹɬɶ ɨɞɧɭ ɢɡ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: 

- ɢɫɤɥɸɱɚɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɠɚɪɚ; 
- ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɥɸɞɟɣ; 
- ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ; 
- ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɰɟɧɧɨɫɬɟɣ ɨɞɧɨɜɪɟɦɟɧɧɨ. 
Ɉɩɚɫɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ 

ɰɟɧɧɨɫɬɢ, ɹɜɥɹɸɬɫɹ: 
- ɩɥɚɦɹ ɢ ɢɫɤɪɵ; 
- ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 
- ɬɨɤɫɢɱɧɵɟ ɩɪɨɞɭɤɬɵ ɝɨɪɟɧɢɹ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ; 
- ɞɵɦ; 
- ɩɨɧɢɠɟɧɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ. 
Ʉ ɜɬɨɪɢɱɧɵɦ ɩɪɨɹɜɥɟɧɢɹɦ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ 

ɧɚ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ ɰɟɧɧɨɫɬɢ, ɨɬɧɨɫɹɬɫɹ: 
- ɨɫɤɨɥɤɢ, ɱɚɫɬɢ ɪɚɡɪɭɲɢɜɲɢɯɫɹ ɚɩɩɚɪɚɬɨɜ, ɚɝɪɟɝɚɬɨɜ, ɭɫɬɚɧɨɜɨɤ, 

ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɢ ɬɨɤɫɢɱɧɵɟ ɜɟɳɟɫɬɜɚ ɢ ɦɚɬɟɪɢɚɥɵ, ɜɵɲɟɞɲɢɟ ɢɡ 

ɪɚɡɪɭɲɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɭɫɬɚɧɨɜɨɤ; 
- ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɜɨɡɧɢɤɲɢɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɧɨɫɚ ɜɵɫɨɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɨɤɨɩɪɨɜɨɞɹɳɢɟ ɱɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɚɩɩɚɪɚɬɨɜ, ɚɝɪɟɝɚɬɨɜ; 
- ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɜɡɪɵɜɚ ɩɨ ȽɈɋɌ 12.1.010, ɩɪɨɢɫɲɟɞɲɟɝɨ 

ɜɫɥɟɞɫɬɜɢɟ ɩɨɠɚɪɚ; 
- ɨɝɧɟɬɭɲɚɳɢɟ ɜɟɳɟɫɬɜɚ. 
Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 

ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ 
ɪɚɡɦɟɳёɧɧɵɯ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

- ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

- ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ; 

http://docs.cntd.ru/document/5200270


110 
 

- ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧёɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ.  

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. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ 
ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, 
ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɜɵɫɨɤɚɹ ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɞɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

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

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɫɢɫɬɟɦɵ: 
- ɨɩɟɪɚɬɢɜɧɵɣ ɩɪɢɟɦ, ɨɛɪɚɛɨɬɤɚ, ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ ɩɟɪɫɨɧɚɥɚ 

ɢɚɪɯɢɜɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɩɨɠɚɪɧɵɯ ɢɡɜɟɳɚɬɟɥɟɣ ɢ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ; 
- ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɨɜ ɢ ɭɩɪɚɜɥɹɸɳɢɯ ɤɨɦɚɧɞ ɜ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɜɤɥɸɱɟɧɢɟ ɧɚɫɨɫɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, 
ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ, ɫɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢɜɨɞɨɜ ɦɟɯɚɧɢɡɦɨɜ) ɢ ɭɫɬɪɨɣɫɬɜ 
ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ: ɜɟɧɬɢɥɹɰɢɢ, ɨɩɨɜɟɳɟɧɢɹ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ 
ɚɜɬɨɦɚɬɢɤɢ; 

- ɜɵɞɚɱɚ ɤɨɦɚɧɞ ɢ ɫɢɝɧɚɥɨɜ ɜ ɫɢɫɬɟɦɭ ɨɩɨɜɟɳɟɧɢɹ (ɫɜɟɬɨɜɨɣ ɢ 
ɡɜɭɤɨɜɨɣ), ɬɚɤɠɟ ɜ ɤɨɧɬɪɨɥɥɟɪɵ ɥɨɤɚɥɶɧɨɝɨ ɭɪɨɜɧɹ; 

- ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨɩɟɪɚɬɨɪɭ, ɧɚ ɫɟɪɜɟɪ ɛɚɡɵ ɞɚɧɧɵɯ Ⱥɋɍ Ɍɉ, ɧɚ ɳɢɬ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

- ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ ɫɢɫɬɟɦɵ. 
Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɤ ɦɟɫɬɭ ɜɨɡɝɨɪɚɧɢɹ, ɜɤɥɸɱɚɹ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ 
ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɬɭɲɟɧɢɹ ɨɱɚɝɚ ɩɨɠɚɪɚ ɢ ɫɢɫɬɟɦɨɣ 
ɨɩɨɜɟɳɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɨ ɩɨɠɚɪɟ. 

ɋɩɟɰɢɚɥɶɧɵɟ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɧɚɢɛɨɥɟɟ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɡɢɰɢɹɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ, ɫɤɥɚɞɚɯ, 
ɡɞɚɧɢɹɯ ɪɚɡɦɟɳɟɧɵ ɪɚɡɥɢɱɧɵɟ ɩɨɠɚɪɧɵɟ ɞɚɬɱɢɤɢ, ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
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ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢɥɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. ȼɨ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ 
ɭɫɬɚɧɨɜɥɟɧɵ ɨɝɧɟɬɭɲɢɬɟɥɢ. 

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

 
8.7 Ɉɯɪɚɧɚ ɬɪɭɞɚ Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɗɋ 
 
ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

ɪɨɫɬ ɩɪɢɛɵɥɢ; ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ ɡɚ ɪɚɛɨɬɭ ɫ 
ɜɪɟɞɧɵɦɢ ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ; ɭɦɟɧɶɲɟɧɢɟ ɩɨɬɟɪɶ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɬɪɚɜɦɚɬɢɡɦɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ; ɭɦɟɧɶɲɟɧɢɟɦ ɬɟɤɭɱɟɫɬɢ 
ɤɚɞɪɨɜ ɢ ɬ.ɞ. Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɚɤɬ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ». 

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

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

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

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. 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 

ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɜɵɩɨɥɧɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ, 
ɦɨɧɬɚɠɧɵɯ, ɧɚɥɚɞɨɱɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ 
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ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɭɬɜɟɪɠɞɟɧɧɵɯ 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) ɩɪɟɞɩɪɢɹɬɢɹ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 
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9 ɋɧɢɠɟɧɢɟ ɜɥɢɹɧɢɹ ɜɢɛɪɚɰɢɢ ɧɚ ɱɟɥɨɜɟɤɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ 
ɨɛɴɟɤɬɚɯ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ 

 
9.1 ȼɢɛɪɚɰɢɹ ɢ ɟɟ ɜɢɞɵ 
 
ȼɢɛɪɚɰɢɹ - ɷɬɨ ɞɜɢɠɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ (ɬɨɱɤɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɵ), ɩɪɢ ɤɨɬɨɪɨɦ, ɩɪɨɢɫɯɨɞɹɬ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɥɢ ɫɥɭɱɚɣɧɵɟ ɤɨɥɟɛɚɧɢɹ 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ ɟɝɨ ɜɟɥɢɱɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ.  

ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɜɢɛɪɚɰɢɢ: ɥɨɤɚɥɶɧɚɹ ɢ ɨɛɳɚɹ. 
Ʌɨɤɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ - ɷɬɨ ɜɢɛɪɚɰɢɹ, ɩɟɪɟɞɚɸɳɚɹɫɹ ɱɟɪɟɡ ɤɚɤɭɸ-ɥɢɛɨ 

ɨɞɧɭ ɤɨɧɟɱɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ.  
Ɉɛɳɚɹ ɜɢɛɪɚɰɢɹ - ɷɬɨ ɜɢɛɪɚɰɢɹ, ɩɟɪɟɞɚɸɳɚɹɫɹ ɱɟɪɟɡ ɜɫɟ ɬɟɥɨ ɱɟɥɨɜɟɤɚ ɫ 

ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ. 
Ɏɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɢɛɪɚɰɢɢ: 

- Ⱥɦɩɥɢɬɭɞɧɨɟ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ Xɦ; 
- Ⱥɦɩɥɢɬɭɞɧɨɟ ɡɧɚɱɟɧɢɟ ɜɢɛɪɨɫɤɨɪɨɫɬɢ Vɦ; 
- Ⱥɦɩɥɢɬɭɞɧɨɟ ɡɧɚɱɟɧɢɟ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ aɦ; 
- ɉɟɪɢɨɞ ɤɨɥɟɛɚɧɢɣ Ɍ; 
- ɑɚɫɬɨɬɚ f 

ȼɢɛɪɚɰɢɹ ɧɨɪɦɢɪɭɟɬɫɹ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɣ ɨɫɟɣ ɛɚɡɢɰɟɧɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɤɨɨɪɞɢɧɚɬ. ɇɚɩɪɚɜɥɟɧɢɟ ɨɫɟɣ ɛɚɡɢɰɟɧɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ 
ɩɪɟɞɫɬɚɜɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 9.1 ɢ 9.2. 

 

 

Ɋɢɫɭɧɨɤ 9.1 - ɇɚɩɪɚɜɥɟɧɢɟ ɨɫɟɣ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɨɛɳɟɣ ɜɢɛɪɚɰɢɢ 
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Ɋɢɫɭɧɨɤ 9.2 – ɇɚɩɪɚɜɥɟɧɢɟ ɨɫɟɣ ɩɪɢ ɢɡɦɟɪɟɧɢɹ ɥɨɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ 
 
9.2 ɋɩɟɰɢɚɥɶɧɚɹ ɨɰɟɧɤɚ ɭɫɥɨɜɢɣ ɬɪɭɞɚ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɚ ɨɬ ɜɥɢɹɧɢɹ ɜɢɛɪɚɰɢɢ ɩɪɨɜɨɞɢɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ 

ɨɰɟɧɤɚ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣɤɨɧɬɪɨɥɶ.  
ɋɩɟɰɢɚɥɶɧɚɹ ɨɰɟɧɤɚ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɹɜɥɹɟɬɫɹ ɟɞɢɧɵɦ ɤɨɦɩɥɟɤɫɨɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɜɪɟɞɧɵɯ ɢ 
ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɫɪɟɞɵ ɢ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ (ɞɚɥɟɟ ɬɚɤɠɟ 
- ɜɪɟɞɧɵɟ ɢ (ɢɥɢ) ɨɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ) ɢ ɨɰɟɧɤɟ ɭɪɨɜɧɹ ɢɯ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɧɢɤɚ ɫ ɭɱɟɬɨɦ ɨɬɤɥɨɧɟɧɢɹ ɢɯ ɮɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɨɬ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯɭɩɨɥɧɨɦɨɱɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢɧɨɪɦɚɬɢɜɨɜ (ɝɢɝɢɟɧɢɱɟɫɤɢɯ 
ɧɨɪɦɚɬɢɜɨɜ) ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢ ɩɪɢɦɟɧɟɧɢɹ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɢɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɪɚɛɨɬɧɢɤɨɜ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɨɣ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɤɥɚɫɫɵ(ɩɨɞɤɥɚɫɫɵ) ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. 

ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɨɣ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ: 
1. Ɉɛɹɡɚɧɧɨɫɬɢ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɮɢɧɚɧɫɢɪɨɜɚɧɢɸ ɩɪɨɜɟɞɟɧɢɹ 

ɫɩɟɰɢɚɥɶɧɨɣ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɜɨɡɥɚɝɚɸɬɫɹ ɧɚ ɪɚɛɨɬɨɞɚɬɟɥɹ. 
2. ɋɩɟɰɢɚɥɶɧɚɹ ɨɰɟɧɤɚ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɩɪɨɜɨɞɢɬɫɹ ɫɨɜɦɟɫɬɧɨ 

ɪɚɛɨɬɨɞɚɬɟɥɟɦ ɢ ɨɪɝɚɧɢɡɚɰɢɟɣ ɢɥɢɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ №426-ɎɁ ɢ ɩɪɢɜɥɟɤɚɟɦɵɦɢ ɪɚɛɨɬɨɞɚɬɟɥɟɦ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɝɪɚɠɞɚɧɫɤɨ-ɩɪɚɜɨɜɨɝɨ ɞɨɝɨɜɨɪɚ. 

3. ɋɩɟɰɢɚɥɶɧɚɹ ɨɰɟɧɤɚ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɦɟɬɨɞɢɤɨɣ ɟɟ ɩɪɨɜɟɞɟɧɢɹ, ɭɬɜɟɪɠɞɚɟɦɨɣ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɨɦ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɦ ɮɭɧɤɰɢɢ ɩɨ ɜɵɪɚɛɨɬɤɟ ɢ ɪɟɚɥɢɡɚɰɢɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɥɢɬɢɤɢ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɜ ɫɮɟɪɟ 
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ɬɪɭɞɚ, ɫ ɭɱɟɬɨɦ ɦɧɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ ɬɪɟɯɫɬɨɪɨɧɧɟɣ ɤɨɦɢɫɫɢɢ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ 
ɫɨɰɢɚɥɶɧɨ-ɬɪɭɞɨɜɵɯ ɨɬɧɨɲɟɧɢɣ. 

4. ɋɩɟɰɢɚɥɶɧɚɹ ɨɰɟɧɤɚ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɩɪɨɜɨɞɢɬɫɹ ɧɟ 
ɪɟɠɟ ɱɟɦ ɨɞɢɧ ɪɚɡ ɜ ɩɹɬɶ ɥɟɬ, ɟɫɥɢ ɢɧɨɟ ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ 
№426-ɎɁ. ɍɤɚɡɚɧɧɵɣ ɫɪɨɤ ɢɫɱɢɫɥɹɟɬɫɹ ɫɨ ɞɧɹ ɭɬɜɟɪɠɞɟɧɢɹ ɨɬɱɟɬɚ ɨ 
ɩɪɨɜɟɞɟɧɢɢ ɫɩɟɰɢɚɥɶɧɨɣ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 

5. ȼ ɫɥɭɱɚɟ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɨɣ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɜ ɨɬɧɨɲɟɧɢɢ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ, ɞɨɩɭɳɟɧɧɵɯ ɤ ɫɜɟɞɟɧɢɹɦ, ɨɬɧɟɫɟɧɧɵɦ ɤ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɢɥɢ ɢɧɨɣ ɨɯɪɚɧɹɟɦɨɣ ɡɚɤɨɧɨɦ ɬɚɣɧɟ, ɟɟ ɩɪɨɜɟɞɟɧɢɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɢ ɨɛ ɢɧɨɣ ɨɯɪɚɧɹɟɦɨɣ ɡɚɤɨɧɨɦ ɬɚɣɧɟ. 

 
9.3 Ɇɟɬɨɞɵ ɫɩɟɰɢɚɥɶɧɨɣ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ 
 
ȼɢɛɪɚɰɢɹ (ɨɛɳɚɹ ɢ ɥɨɤɚɥɶɧɚɹ ) ɨɬɧɨɫɢɬɫɹ ɤ ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɦ 

ɮɚɤɬɨɪɚɦ. Ɉɬɧɟɫɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɤ ɤɥɚɫɫɭ (ɩɨɞɤɥɚɫɫɭ) ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɩɪɢ 
ɜɨɡɞɟɣɫɬɜɢɢ ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɟɜɵɲɟɧɢɹɮɚɤɬɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɞɚɧɧɵɯ ɮɚɤɬɨɪɨɜ ɢɯ ɉȾɍ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɧɨɪɦɚɬɢɜɚɦɢ (ɝɢɝɢɟɧɢɱɟɫɤɢɦɢ ɧɨɪɦɚɬɢɜɚɦɢ) ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 

ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɪɚɛɨɬɧɢɤɚ ɩɨɫɬɨɹɧɧɨɣ ɜɢɛɪɚɰɢɢ (ɨɛɳɟɣ ɢ ɥɨɤɚɥɶɧɨɣ) 
ɨɬɧɟɫɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɤ ɤɥɚɫɫɭ (ɩɨɞɤɥɚɫɫɭ) ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ 
ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɢɧɬɟɝɪɚɥɶɧɨɣ ɨɰɟɧɤɢ ɩɨ 
ɱɚɫɬɨɬɟ ɧɨɪɦɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ.ɉɪɢ ɷɬɨɦ ɢɡɦɟɪɹɟɬɫɹ ɢɥɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɭɪɨɜɟɧɶ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ, ɤɨɬɨɪɵɣ 
ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɉȾɍ. 

ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɪɚɛɨɬɧɢɤɚ ɧɟɩɨɫɬɨɹɧɧɨɣ ɜɢɛɪɚɰɢɢ (ɨɛɳɟɣ ɢ 
ɥɨɤɚɥɶɧɨɣ) ɨɬɧɟɫɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɤ ɤɥɚɫɫɭ (ɩɨɞɤɥɚɫɫɭ) ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɩɪɢ 
ɜɨɡɞɟɣɫɬɜɢɢɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɬɨɞɨɦ 
ɢɧɬɟɝɪɚɥɶɧɨɣ ɨɰɟɧɤɢ ɩɨ ɷɤɜɢɜɚɥɟɧɬɧɨɦɭ (ɩɨ ɷɧɟɪɝɢɢ) ɭɪɨɜɧɸ ɧɨɪɦɢɪɭɟɦɨɝɨ 
ɩɚɪɚɦɟɬɪɚ. 

ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɪɚɛɨɬɧɢɤɚ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ (ɫɦɟɧɵ) ɤɚɤ 
ɩɨɫɬɨɹɧɧɨɣ, ɬɚɤ ɢ ɧɟɩɨɫɬɨɹɧɧɨɣ ɜɢɛɪɚɰɢɢ (ɨɛɳɟɣ ɢ ɥɨɤɚɥɶɧɨɣ) ɨɬɧɟɫɟɧɢɟ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚɤ ɤɥɚɫɫɭ (ɩɨɞɤɥɚɫɫɭ) ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ 
ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɪɚɫɱɟɬɚ (ɫ 
ɭɱɟɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɯ (ɞɟɣɫɬɜɢɹ) ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɝɨ 
ɭɪɨɜɧɹ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɢ ɟɝɨ ɫɪɚɜɧɟɧɢɹ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɉȾɍ. 

ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɥɨɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɦɟɫɬɧɵɦ 
ɨɯɥɚɠɞɟɧɢɟɦ ɪɭɤ (ɪɚɛɨɬɚ ɜ ɭɫɥɨɜɢɹɯ ɨɯɥɚɠɞɚɸɳɟɝɨ ɦɢɤɪɨɤɥɢɦɚɬɚ, 
ɨɬɧɟɫɟɧɧɨɝɨ ɩɨ ɫɬɟɩɟɧɢɜɪɟɞɧɨɫɬɢ ɤ ɩɨɞɤɥɚɫɫɭ 3.1 ɜɪɟɞɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢ 
ɜɵɲɟ) ɤɥɚɫɫ (ɩɨɞɤɥɚɫɫ) ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɩɨ ɞɚɧɧɨɦɭ ɮɚɤɬɨɪɭ ɩɨɜɵɲɚɟɬɫɹ ɧɚ ɨɞɧɭ 
ɫɬɟɩɟɧɶ. 

ȼ ɬɚɛɥɢɰɭ 9.1 ɨɬɧɟɫɟɧɵ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɩɨ ɤɥɚɫɫɭ (ɩɨɞɤɥɚɫɫɭ) ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɜɢɛɪɚɰɢɢ. 
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Ɍɚɛɥɢɰɚ 9.1  Ɉɬɧɟɫɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɩɨ ɤɥɚɫɫɭ (ɩɨɞɤɥɚɫɫɭ) ɭɫɥɨɜɢɣ ɬɪɭɞɚ 
ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɜɢɛɪɚɰɢɢ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ, ɟɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ʉɥɚɫɫ (ɩɨɞɤɥɚɫɫ) ɭɫɥɨɜɢɣ ɬɪɭɞɚ 
Ⱦɨɩ. ȼɪɟɞɧɵɣ Ɉɩɚɫɧɵɣ 

2 3.1 3.2 3.3 3.4 4 
ȼɢɛɪɚɰɢɹ ɥɨɤɚɥɶɧɚɹ, 

ɷɤɜɢɜɚɥɟɧɬɧɵɣ 
ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 

ɭɪɨɜɟɧɶ 
ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ, ɞȻ 

 

൑ ͳʹ͸ > ͳʹ͸ − ͳʹͻ > ͳʹͻ − ͳ͵ʹ > ͳ͵ʹ − ͳ͵ͷ > ͳ͵ͷ − ͳ͵ͺ > ͳ͵ͺ 

ȼɢɛɪɚɰɢɹ ɨɛɳɚɹ, 
ɷɤɜɢɜɚɥɟɧɬɧɵɣ 

ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɭɪɨɜɟɧɶ 

ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ, ɞȻ, 
Z 
 

൑ ͳͳͷ > ͳͳͷ − ͳʹͳ > ͳʹͳ − ͳʹ͹ > ͳʹ͹ − ͳ͵͵ > ͳ͵͵ − ͳ͵ͻ > ͳ͵ͻ 

ȼɢɛɪɚɰɢɹ ɨɛɳɚɹ, 
ɷɤɜɢɜɚɥɟɧɬɧɵɣ 

ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɭɪɨɜɟɧɶ 

ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ, ɞȻ, 
X, Y 

 

൑ ͳͳʹ > ͳͳʹ − ͳͳͺ > ͳͳͺ − ͳʹͶ > ͳʹͶ − ͳ͵Ͳ > ͳ͵Ͳ − ͳ͵͸ > ͳ͵͸ 

 
ȼ ɬɚɛɥɢɰɟ 9.2 ɩɪɢɜɟɞɟɧɵ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ 

ɥɨɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. 
 

Ɍɚɛɥɢɰɚ 9.2ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɜɢɛɪɚɰɢɢ 
ɥɨɤɚɥɶɧɨɣ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ, ɞȻ, ɩɨ ɨɫɹɦ 
Xɥ, Yɥ, Zɥ ɜ ɨɤɬɚɜɧɵɯ ɩɨɥɨɫɚɯ ɫɨ ɫɪɟɞɧɟɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ 

ɱɚɫɬɨɬɚɦɢ, Ƚɰ 

Ʉɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɢ 
ɷɤɜɢɜɚɥɟɧɬɧɵɟ 

ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟɡɧ
ɚɱɟɧɢɹ ɢ ɢɯ ɭɪɨɜɧɢ 

8 16 31,5 63 125 250 500 1000  

ȼɢɛɪɚɰɢɹ ɥɨɤɚɥɶɧɚɹ 123 123 129 135 141 147 153 159 126 

 
ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɜɢɛɪɚɰɢɢ ɨɛɳɟɣ ɧɚ 

ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 9.3. 
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Ɍɚɛɥɢɰɚ 9.3ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɜɢɛɪɚɰɢɢ 
ɥɨɤɚɥɶɧɨɣ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 

ɋɪɟɞɧɟɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɱɚɫɬɨɬɵ, Ƚɰ 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ, ɞȻ, ɩɨ ɨɫɹɦ X , Y , Z  ɜ 
ɨɤɬɚɜɧɵɯ ɢɥɢ 1/3 ɨɤɬɚɜɧɵɯ ɩɨɥɨɫɚɯ ɱɚɫɬɨɬ 

ȼ 1/3 ɨɤɬɚɜɟ ȼ 1/1 ɨɤɬɚɜɟ 

Z  X , Y  Z  X , Y  

0,8 117 107 - - 

1,0 116 107 121 112 

1,25 115 107 - - 

1,6 114 107 - - 

2,0 113 107 118 113 

2,5 112 109 - - 

3,15 111 111 - - 

4,0 110 113 115 118 

5,0 110 115 - - 

6,3 110 117 - - 

8,0 110 119 116 124 

10,0 112 121 - - 

12,5 114 123 - - 

16,0 116 125 121 130 

20,0 118 127 - - 

25,0 120 129 - - 

31,5 122 131 127 136 

40,0 124 133 - - 

50,0 126 135 - - 

63,0 128 137 133 142 

80,0 130 139 - - 

Ʉɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɢ 
ɷɤɜɢɜɚɥɟɧɬɧɵɟ 

ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɭɪɨɜɧɢ 
ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ 

  115 112 

 



118 
 

9.4 ɉɪɢɛɨɪɵ ɢ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɧɚ ɨɛɴɟɤɬɟ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ 

 
ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 

ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ ɞɥɹ ɫɧɹɬɢɹ ɫɢɝɧɚɥɨɜ ɜɢɛɪɚɰɢɢ ɫ ɜɢɛɪɢɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɢɝɧɚɥɨɜ ɜɢɛɪɚɰɢɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 

ɢɡɦɟɪɟɧɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɧɨɝɨ ɩɪɢɛɨɪɚ - 
ɜɢɛɪɨɦɟɬɪɚ, ɢɦɟɸɳɟɝɨ ɜɫɬɪɨɟɧɧɵɟ ɮɭɧɤɰɢɢ ɱɚɫɬɨɬɧɨɣ ɤɨɪɪɟɤɰɢɢ ɢ 
ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. Ɍɚɤɢɟ ɩɪɢɛɨɪɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɜɢɛɪɚɰɢɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɢ ɨɛɵɱɧɨ ɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɰɟɥɟɣ ɧɚɫɬɨɹɳɟɝɨ ɫɬɚɧɞɚɪɬɚ.  

Ȼɨɥɟɟ ɫɥɨɠɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɱɚɫɬɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ 
ɜɵɩɨɥɧɟɧɢɟ ɱɚɫɬɨɬɧɨɝɨ ɚɧɚɥɢɡɚ ɫɢɝɧɚɥɚ ɜɢɛɪɚɰɢɢ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɮɨɪɦɟ, ɚ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɰɢɮɪɨɜɵɟ ɢɥɢ ɚɧɚɥɨɝɨɜɵɟ 
ɭɫɬɪɨɣɫɬɜɚ ɡɚɩɢɫɢ. ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɦɨɝɭɬ ɛɵɬɶ 
ɤɨɦɩɶɸɬɟɪɢɡɨɜɚɧɵ. ɋɬɨɢɦɨɫɬɶ ɬɚɤɢɯ ɫɢɫɬɟɦ ɜɵɲɟ, ɚ ɪɚɛɨɬɚ ɫ ɧɢɦɢ ɫɥɨɠɧɟɟ, 
ɱɟɦ ɫ ɨɛɵɱɧɵɦɢ ɜɢɛɪɨɦɟɬɪɚɦɢ. Ɉɞɧɚɤɨ ɱɚɫɬɨɬɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 
ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɞɨɦɢɧɢɪɭɸɳɢɯ ɱɚɫɬɨɬɚɯ ɢ ɝɚɪɦɨɧɢɤɚɯ ɜ 
ɫɩɟɤɬɪɟ ɜɢɛɪɚɰɢɢ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɟɡɧɵɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɫɧɢɠɟɧɢɸ ɞɟɣɫɬɜɭɸɳɟɣ ɜɢɛɪɚɰɢɢ. ɂɡɦɟɪɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɤɚɥɢɛɪɭɸɬ ɢ 
ɩɪɨɜɟɪɹɸɬ ɞɨ ɢ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ. ȼ ɫɥɭɱɚɟ ɫɨɦɧɟɧɢɣ ɜ 
ɩɪɚɜɢɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɚɤɫɟɥɟɪɨɦɟɬɪɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɜɪɟɦɟɧɧɨɣ 
ɮɨɪɦɵ ɫɧɢɦɚɟɦɨɝɨ ɫɢɝɧɚɥɚ. 

 
9.4.1 Ⱥɤɫɟɥɟɪɨɦɟɬɪɵ 
 
ȼɵɛɨɪ ɚɤɫɟɥɟɪɨɦɟɬɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɠɢɞɚɟɦɵɦ ɞɢɚɩɚɡɨɧɨɦ ɚɦɩɥɢɬɭɞ 

ɜɢɛɪɚɰɢɢ, ɞɢɚɩɚɡɨɧɨɦ ɱɚɫɬɨɬ, ɮɢɡɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚ 
ɤɨɬɨɪɭɸ ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ, ɢ ɭɫɥɨɜɢɹɦɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ȼɵɛɪɚɧɧɵɣ ɚɤɫɟɥɟɪɨɦɟɬɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡɦɟɪɟɧɢɟ 
ɤɚɤ ɩɢɤɨɜɵɯ ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ, ɬɚɤ ɢ ɜɢɛɪɚɰɢɢ ɝɨɪɚɡɞɨ ɦɟɧɶɲɟɝɨ ɭɪɨɜɧɹ ɧɚ 
ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ. 

ȿɫɥɢ ɱɚɫɬɨɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɤɫɟɥɟɪɨɦɟɬɪɚ ɧɚɱɢɧɚɟɬɫɹ ɫ 0 Ƚɰ, ɟɝɨ 
ɞɢɧɚɦɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ, ɱɬɨɛɵ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɤɚɤ 
ɩɟɪɟɦɟɧɧɵɣ ɫɢɝɧɚɥ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ, ɬɚɤ ɢ ɩɨɫɬɨɹɧɧɭɸ ɝɪɚɜɢɬɚɰɢɨɧɧɭɸ 
ɫɨɫɬɚɜɥɹɸɳɭɸ. 

 
9.4.2 Ʉɨɧɬɪɨɥɶ ɜɢɛɪɚɰɢɢ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɡɦɟɪɟɧɢɹ 
 
ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɋɌɈ ɊɭɫȽɢɞɪɨ 02.01.059-2011 ɤɨɧɬɪɨɥɶ ɜɢɛɪɚɰɢɢ 

ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɡɦɟɪɟɧɢɹ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ 
ɷɥɟɦɟɧɬɚɯ ɢ ɭɡɥɚɯ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ (ɝɢɞɪɨɬɭɪɛɢɧɚ ɢ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ):  

 ɤɪɵɲɤɚ ɬɭɪɛɢɧɵ (ɜɟɪɬɢɤɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ); 
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 ɨɫɧɨɜɚɧɢɟ (ɤɨɪɩɭɫ) ɨɩɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ (ɩɨɞɩɹɬɧɢɤɚ) ɢɥɢ 
ɝɪɭɡɨɧɟɫɭɳɚɹ ɤɪɟɫɬɨɜɢɧɚ (ɜɟɪɬɢɤɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ);  

 ɤɨɪɩɭɫ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɩɨɞɲɢɩɧɢɤɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ (ɜɟɪɯɧɟɣ ɢ 
ɧɢɠɧɟɣ ɤɪɟɫɬɨɜɢɧ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɜ ɧɢɯ ɩɨɞɲɢɩɧɢɤɨɜ) (ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ 
ɜɢɛɪɚɰɢɹ);  

 ɤɨɪɩɭɫ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ (ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ); 
 ɫɬɚɬɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ (ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ);  
 ɬɭɪɛɢɧɧɵɣ ɢ ɝɟɧɟɪɚɬɨɪɧɵɣ ɜɚɥ ɭ ɤɨɪɩɭɫɨɜ ɧɚɩɪɚɜɥɹɸɳɢɯ 

ɩɨɞɲɢɩɧɢɤɨɜ (ɛɢɟɧɢɟ ɜɚɥɚ); 
 ɞɢɫɤ ɩɨɞɩɹɬɧɢɤɚ ɧɚ ɠɟɫɬɤɨɣ ɨɩɨɪɟ (ɛɢɟɧɢɟ ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ); 
 ɭɩɪɭɝɚɹ ɤɚɦɟɪɚ ɩɨɞɩɹɬɧɢɤɚ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɨɩɨɪɟ (ɩɪɨɫɚɞɤɚ ɢ 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɭɩɪɭɝɨɣ ɤɚɦɟɪɵ (ɟɟ ɜɟɪɯɧɟɝɨ ɬɨɪɰɚ)). 
 
9.5 ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɜɟɥɢɱɢɧɵ ɢ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ 
 
Ɉɰɟɧɤɭ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚ ɨɫɧɨɜɟ 

ɫɨɜɦɟɫɬɧɵɯ ɢɡɦɟɪɟɧɢɣ ɩɟɪɟɦɟɳɟɧɢɹ, ɫɤɨɪɨɫɬɢ ɢ ɭɫɤɨɪɟɧɢɹ ɧɚ ɤɨɪɩɭɫɚɯ 
ɩɨɞɲɢɩɧɢɤɨɜ ɜ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ʉɨɧɬɪɨɥɢɪɭɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 
ɹɜɥɹɸɬɫɹ: 

- ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɭɫɤɨɪɟɧɢɹ ܽ௥.௠.௦ɦ/ɫ , ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ 
ɨɬ 2 ɞɨ 3000 Ƚɰ; 

- ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ߥ௥.௠.௦ɦɦ/ɫ, ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ ɨɬ 
2 ɞɨ 1000 Ƚɰ; 

- ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ݀௥.௠.௦ɦɤɦ, ɜ ɞɢɚɩɚɡɨɧɟ 
ɱɚɫɬɨɬ ɨɬ 2 ɞɨ 200 Ƚɰ. 

ɂɡɦɟɪɟɧɢɹ ɭɫɤɨɪɟɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ ɨɬ 2 ɞɨ 3000 Ƚɰ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ 
ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. ȼ ɰɟɥɹɯ ɭɝɥɭɛɥɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɥɹ 
ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ (ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ) ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɨɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɹ ɭɫɤɨɪɟɧɢɹ ɜ ɪɚɫɲɢɪɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ ɞɨ 10000 Ƚɰ 
ɢ ɜɵɲɟ. 

ȿɫɥɢ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤɨɜɵ, ɱɬɨ ɩɪɨɢɡɜɨɞɢɦɚɹ 
ɢɦ ɜɢɛɪɚɰɢɹ ɫɨɫɪɟɞɨɬɨɱɟɧɚ ɜ ɛɨɥɟɟ ɭɡɤɨɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ, ɬɨ ɞɨɩɭɫɤɚɟɬɫɹ 
ɩɪɨɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɹ ɲɢɪɨɤɨɩɨɥɨɫɧɨɣ ɜɢɛɪɚɰɢɢ ɜ ɫɭɠɟɧɨɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ, 
ɧɚɩɪɢɦɟɪ, ɞɥɹ ɭɫɤɨɪɟɧɢɹ - ɨɬ 10 ɞɨ 3000 Ƚɰ, ɞɥɹ ɫɤɨɪɨɫɬɢ - ɨɬ 10 ɞɨ 1000 Ƚɰ, 
ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ - ɨɬ 10 ɞɨ 200 Ƚɰ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɛɨɡɧɚɱɟɧɢɟ ɢɡɦɟɪɹɟɦɨɣ 
ɜɟɥɢɱɢɧɵ ɞɨɩɨɥɧɹɸɬ ɞɢɚɩɚɡɨɧɨɦ ɱɚɫɬɨɬ ɢɡɦɟɪɟɧɢɣ. 

 
9.5.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɍɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɤɪɢɬɟɪɢɹ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ: ɩɨ 

ɚɛɫɨɥɸɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ܽ௥.௠.௦, ߥ௥.௠.௦, ݀ ௥.௠.௦ɢ ɩɨ ɫɤɨɪɨɫɬɢ ɢɯ ɢɡɦɟɧɟɧɢɹ. 
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Ɉɛɳɭɸ ɨɰɟɧɤɭ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɟɥɚɸɬ ɩɨ ɤɪɢɬɟɪɢɸ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ ɜɢɛɪɚɰɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦ. 

 
9.5.2 Ʉɪɢɬɟɪɢɣ 1. Ⱥɛɫɨɥɸɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (Ⱥ, ȼ, ɋ ɢ D) ɞɥɹ ɚɛɫɨɥɸɬɧɵɯ 

ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ. 
Ɂɧɚɱɟɧɢɹ ɝɪɚɧɢɰ ɡɨɧ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɧɵɯ 

ɜɢɞɨɜ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɚɯ 9.4 ɢ 9.5. 
 
9.5.3 Ʉɪɢɬɟɪɢɣ 2. ɋɤɨɪɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦ ɤɪɢɬɟɪɢɟɦ ɨɩɪɟɞɟɥɹɸɬ ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɣ ܽ௥.௠.௦, ߥ௥.௠.௦, ݀௥.௠.௦ɡɚ ɨɞɢɧ ɱɚɫ. Ɂɧɚɱɟɧɢɹ ɝɪɚɧɢɰ ɡɨɧ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɧɵɯ ɜɢɞɨɜ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɚɯ 9.4 ɢ 9.5. 
 

Ɍɚɛɥɢɰɚ 9.4 Ɂɧɚɱɟɧɢɟ ɝɪɚɧɢɰ ɡɨɧ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɥɹ ɧɚɫɨɫɨɜ ɢ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 

ɉɚɪɚɦɟɬɪɵ 
Ƚɪɚɧɢɰɚ 

ɡɨɧ 

Ʉɪɢɬɟɪɢɣ 1 
Ʉɪɢɬɟɪɢɣ 

2 
ɇɚɫɨɫ ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

Ɇɨɳɧɨɫɬɶ, ɤȼɬ ȼɵɫɨɬɚ ɨɫɢ ɜɚɥɚ, ɦɦ 
<50 <200 200 132 225 400 ܽ௥.௠.௦, ɦ/ɫ2 

Ⱥ/ȼ 6,5 9 13,5 6,5 9 13,5 - 
ȼ/ɋ 8 12 16 8 12 16 2,5 ɦ/ɫ2/ɱ 
C/D 12 16 24 12 16 24 5 ɦ/ɫ2/ɱ ߥ௥.௠.௦, ɦ/ɫ2 
Ⱥ/ȼ 2,8 4,1 5,4 2,8 4,5 7,1 - 
ȼ/ɋ 6,3 8,7 11,2 4,5 7,1 11,2 1,5 ɦɦ/ɫ/ɱ 
C/D 8,7 11,2 14,1 7,1 11,2 18 3 ɦɦ/ɫ/ɱ ݀௥.௠.௦,ɦ/ɫ2 
Ⱥ/ȼ 9 14,1 18 9 18 28 - 
ȼ/ɋ 18 28 36 14,1 28 36 4 ɦɤɦ/ɱ 
C/D 28 36 45 23 36 57 8 ɦɤɦ/ɱ 

 
Ɍɚɛɥɢɰɚ 9.5 Ɂɧɚɱɟɧɢɟ ɝɪɚɧɢɰ ɡɨɧ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɥɹ ɜɟɧɬɢɥɹɬɨɪɨɜ, 
ɤɨɦɩɪɟɫɫɨɪɨɜ, ɪɟɞɭɤɬɨɪɨɜ, ɩɚɪɨɩɪɢɜɨɞɨɜ. 

ɉɚɪɚɦɟɬɪ 
Ƚɪɚɧɢɰɵ 

ɡɨɧ 

Ʉɪɢɬɟɪɢɣ 1 

Ʉɪɢɬɟɪɢɣ 2 ȼɟɧɬɢɥɹɬɨɪ Ʉɨɦɩɪɟɫɫɨɪ 
Ɇɭɥɶɬɢɩɥɢɤɚɬɨɪ 

(ɪɟɞɭɤɬɨɪ) ɉɚɪɨɩɪɢɜɨɞ 

ܽ௥.௠.௦, ɦ/ɫ2 
Ⱥ/ȼ 4,5 12 12 7,1 - 
ȼ/ɋ 7,1 24 24 11,2 2,5 ɦ/ɫ2/ɱ 
C/D 11,2 36 36 14,5 5 ɦ/ɫ2/ɱ ߥ௥.௠.௦, ɦ/ɫ2 
Ⱥ/ȼ 2,8 4,5 4,5 2,8 - 
ȼ/ɋ 4,5 7,1 7,1 4,5 1,5 ɦɦ/ɫ/ɱ 
C/D 6,3 11,2 11,2 7,1 3 ɦɦ/ɫ/ɱ ݀௥.௠.௦,ɦ/ɫ2 
Ⱥ/ȼ 4,5 12 12 7,1 - 
ȼ/ɋ 7,1 24 24 11,2 2,5 ɦ/ɫ2/ɱ 
C/D 11,2 36 36 14,5 5 ɦ/ɫ2/ɱ 



121 
 

9.6 ȼɨɡɞɟɣɫɬɜɢɟ ɜɢɛɪɚɰɢɢ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ 
 
ȼɨɡɞɟɣɫɬɜɢɟ ɨɛɳɟɣ ɜɢɛɪɚɰɢɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɦɨɠɟɬ ɧɟɝɚɬɢɜɧɨ 

ɨɬɪɚɡɢɬɶɫɹ ɧɚ ɡɞɨɪɨɜɶɟ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɧɢɤɚ. ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɜɢɛɪɚɰɢɢ 
ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɜɚɠɧɭɸ ɪɨɥɶ ɢɝɪɚɸɬ ɚɧɚɥɢɡɚɬɨɪɵ ɐɇɋ – 
ɜɟɫɬɢɛɸɥɹɪɧɵɣ, ɤɨɠɧɵɣ ɢ ɞɪ. Ⱦɥɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜɢɛɪɚɰɢɢ ɜɟɞɟɬ ɤ 
ɪɚɡɜɢɬɢɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɜɢɛɪɚɰɢɨɧɧɨɣ ɛɨɥɟɡɧɢ (ɧɟɜɪɢɬ) ɫ ɩɨɬɟɪɟɣ 
ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ. Ɉɧɚ ɜɨɡɧɢɤɚɟɬ ɩɨɫɬɟɩɟɧɧɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɝɨɥɨɜɧɨɣ ɛɨɥɶɸ 
ɪɚɡɞɪɚɠɢɬɟɥɶɧɨɫɬɶɸ ɩɥɨɯɢɦ ɫɧɨɦ. ɉɨɹɜɥɹɸɬɫɹ ɛɨɥɶ ɢ ɫɥɚɛɨɫɬɶ ɜ ɫɭɫɬɚɜɚɯ 
ɫɭɞɨɪɨɝɢ ɩɚɥɶɰɟɜ ɫɩɚɡɦ ɫɨɫɭɞɨɜ ɢ ɧɚɪɭɲɟɧɢɟ ɩɢɬɚɧɢɹ ɬɤɚɧɟɣ. ȼɢɛɪɚɰɢɹ, 
ɜɨɡɞɟɣɫɬɜɭɹ ɧɚ ɦɚɲɢɧɧɵɣ ɤɨɦɩɨɧɟɧɬ ɫɢɫɬɟɦɵ «ɱɟɥɨɜɟɤ – ɦɚɲɢɧɚ», ɫɧɢɠɚɟɬ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɢ ɬɨɱɧɨɫɬɶ ɫɱɢɬɵɜɚɟɦɵɯ ɩɨɤɚɡɚɧɢɣ 
ɩɪɢɛɨɪɨɜ, ɜɵɡɵɜɚɟɬ ɪɚɡɪɭɲɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɬ.ɞ. Ɋɚɫɫɦɚɬɪɢɜɚɹ ɱɟɥɨɜɟɤɚ ɤɚɤ 
ɫɥɨɠɧɭɸ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ ɫ ɢɡɦɟɧɹɸɳɢɦɢɫɹ ɜɨ ɜɪɟɦɟɧɢ ɩɚɪɚɦɟɬɪɚɦɢ, 
ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɱɚɫɬɨɬɵ, ɜɵɡɵɜɚɸɳɢɟ ɪɟɡɤɢɣ ɪɨɫɬ ɚɦɩɥɢɬɭɞɵ ɤɨɥɟɛɚɧɢɣ ɤɚɤ 
ɜɫɟɝɨ ɬɟɥɚ ɜ ɰɟɥɨɦ, ɬɚɤ ɢ ɨɬɞɟɥɶɧɵɯ ɟɝɨ ɨɪɝɚɧɨɜ. ɉɪɢ ɜɢɛɪɚɰɢɢ ɧɢɠɟ 2 Ƚɰ, 
ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɱɟɥɨɜɟɤɚ ɜɞɨɥɶ ɩɨɡɜɨɧɨɱɧɢɤɚ, ɬɟɥɨ ɞɜɢɠɟɬɫɹ ɤɚɤ ɟɞɢɧɨɟ 
ɰɟɥɨɟ. Ɋɟɡɨɧɚɧɫɧɵɟ ɱɚɫɬɨɬɵ ɦɚɥɨ ɡɚɜɢɫɹɬ ɨɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɥɸɞɟɣ, ɬɚɤ ɤɚɤ ɨɫɧɨɜɧɨɣ ɩɨɞɫɢɫɬɟɦɨɣ, ɪɟɚɝɢɪɭɸɳɟɣ ɧɚ ɤɨɥɟɛɚɧɢɹ, ɹɜɥɹɸɬɫɹ 
ɨɪɝɚɧɵ ɛɪɸɲɧɨɣ ɩɨɥɨɫɬɢ, ɜɢɛɪɢɪɭɸɳɢɟ ɜ ɨɞɧɨɣ ɮɚɡɟ. Ɋɟɡɨɧɚɧɫ ɜɧɭɬɪɟɧɧɢɯ 
ɨɪɝɚɧɨɜ ɧɚɫɬɭɩɚɟɬ ɩɪɢ ɱɚɫɬɨɬɟ 3 – 3,5 Ƚɰ, ɚ ɩɪɢ 4 – 9 Ƚɰ ɨɧɢ ɫɦɟɳɚɸɬɫɹ (ɞɥɹ 
ɬɟɥɚ ɱɟɥɨɜɟɤɚ 6 – 9 Ƚɰ, ɝɨɥɨɜɵ – 6 Ƚɰ, ɠɟɥɭɞɤɚ 8 Ƚɰ). 

ȿɫɥɢ ɜɢɛɪɚɰɢɹ ɞɟɣɫɬɜɭɟɬ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɨ ɨɫɢ, 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɩɨɡɜɨɧɨɱɧɢɤɭ, ɬɨ ɪɟɡɨɧɚɧɫɧɚɹ ɱɚɫɬɨɬɚ ɬɟɥɚ (ɨɤɨɥɨ 1,5 Ƚɰ) 
ɨɛɭɫɥɨɜɥɟɧɚ ɫɝɢɛɚɧɢɟɦ ɩɨɡɜɨɧɨɱɧɢɤɚ ɢ ɠɟɫɬɤɨɫɬɶɸ ɬɚɡɨɛɟɞɪɟɧɧɵɯ ɫɭɫɬɚɜɨɜ. 
Ɉɛɥɚɫɬɶ ɪɟɡɨɧɚɧɫɚ ɞɥɹ ɝɨɥɨɜɵ ɫɢɞɹɳɟɝɨ ɱɟɥɨɜɟɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 20-30 Ƚɰ. ȼ 
ɷɬɨɦ ɞɢɚɩɚɡɨɧɟ ɚɦɩɥɢɬɭɞɚ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɝɨɥɨɜɵ ɦɨɠɟɬ ɜɬɪɨɟ ɩɪɟɜɵɲɚɬɶ 
ɚɦɩɥɢɬɭɞɭ ɤɨɥɟɛɚɧɢɣ ɩɥɟɱ. Ʉɚɱɟɫɬɜɨ ɡɪɢɬɟɥɶɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɩɪɟɞɦɟɬɨɜ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɯɭɞɲɚɟɬɫɹ ɩɪɢ ɱɚɫɬɨɬɟ ɜɢɛɪɚɰɢɢ 60-90 Ƚɰ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɪɟɡɨɧɚɧɫɭ ɝɥɚɡɧɵɯ ɹɛɥɨɤ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɜɢɛɪɚɰɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɚɦɩɥɢɬɭɞɨɣ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɞɟɣɫɬɜɢɹ, ɜɵɡɵɜɚɟɬ ɭ ɪɚɛɨɬɚɸɳɢɯ 
ɪɚɡɞɪɚɠɢɬɟɥɶɧɨɫɬɶ, ɛɟɫɫɨɧɧɢɰɭ, ɝɨɥɨɜɧɭɸ ɛɨɥɶ, ɧɨɸɳɢɟ ɛɨɥɢ ɜ ɪɭɤɚɯ ɥɸɞɟɣ, 
ɪɚɛɨɬɚɸɳɢɯ ɫ ɜɢɛɪɢɪɭɸɳɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ. ɉɪɢ ɞɥɢɬɟɥɶɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ 
ɜɢɛɪɚɰɢɢ ɩɟɪɟɫɬɪɚɢɜɚɟɬɫɹ ɤɨɫɬɧɚɹ ɬɤɚɧɶ: ɧɚ ɪɟɧɬɝɟɧɨɝɪɚɦɦɚɯ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ 
ɩɨɥɨɫɵ, ɩɨɯɨɠɢɟ ɧɚ ɫɥɟɞɵ ɩɟɪɟɥɨɦɚ: ɭɱɚɫɬɤɢ ɧɚɢɛɨɥɶɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɝɞɟ 
ɪɚɡɦɹɝɱɚɟɬɫɹ ɤɨɫɬɧɚɹ ɬɤɚɧɶ. ȼɨɡɪɚɫɬɚɟɬ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɦɟɥɤɢɯ ɤɪɨɜɟɧɨɫɧɵɯ 
ɫɨɫɭɞɨɜ, ɧɚɪɭɲɚɟɬɫɹ ɧɟɪɜɧɚɹ ɪɟɝɭɥɹɰɢɹ, ɢɡɦɟɧɹɟɬɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤɨɠɢ. 
ɉɪɢ ɪɚɛɨɬɟ ɫ ɪɭɱɧɵɦ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ 
ɚɤɪɨɚɫɮɢɤɫɢɹ (ɫɢɦɩɬɨɦ ɦɟɪɬɜɵɯ ɩɚɥɶɰɟɜ) – ɩɨɬɟɪɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, 
ɩɨɛɟɥɟɧɢɟ ɩɚɥɶɰɟɜ, ɤɢɫɬɟɣ ɪɭɤ. 
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9.7 Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɚɪɚɦɟɬɪɚɦ ɜɢɛɪɚɰɢɢ 
 
Ɋɭɱɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɨɬɧɨɫɹɬɫɹ ɤ ɜɢɛɪɢɪɭɸɳɢɦ, ɟɫɥɢ ɨɧɢ ɝɟɧɟɪɢɪɭɸɬ 

ɜɢɛɪɚɰɢɸ, ɭɪɨɜɧɢ ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɸɬ ɧɟ ɦɟɧɟɟ 25% ɨɬ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɯ ɭɪɨɜɧɟɣ (ɞɚɥɟɟ - ɉȾɍ). 

Ɋɭɱɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɨɬɧɨɫɹɬɫɹ ɤ ɜɢɛɪɨɨɩɚɫɧɵɦ, ɟɫɥɢ ɨɧɢ ɝɟɧɟɪɢɪɭɸɬ 
ɜɢɛɪɚɰɢɸ, ɭɪɨɜɧɢ ɤɨɬɨɪɨɣ ɩɪɟɜɵɲɚɸɬ ɉȾɍ ɩɪɢ ɨɰɟɧɤɟ ɩɨ 
ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɦɭ ɭɪɨɜɧɸ ɢɥɢ ɚɛɫɨɥɸɬɧɨɦɭ ɡɧɚɱɟɧɢɸ. 

ɇɨɪɦɢɪɭɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɜɢɛɪɚɰɢɢ ɪɭɱɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɹɜɥɹɸɬɫɹ 
ɚɛɫɨɥɸɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜɢɛɪɨɫɤɨɪɨɫɬɢ (ɜ ɦ/ɫ) ɢɥɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ (ɜ ɦ/ɫ ), ɚ 
ɬɚɤɠɟ ɢɯ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɭɪɨɜɧɢ (ɜ ɞȻ). ȼɢɛɪɚɰɢɨɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɢɧɫɬɪɭɦɟɧɬɚ ɹɜɥɹɸɬɫɹ ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɭɪɨɜɧɢ ɜɢɛɪɚɰɢɢ ɢ ɭɪɨɜɧɢ 
ɧɨɪɦɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɨɤɬɚɜɧɵɯ ɩɨɥɨɫɚɯ ɱɚɫɬɨɬ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɨɣ 
ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɩɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɷɤɜɢɜɚɥɟɧɬɧɵɣ 
ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɢ. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɜɢɛɪɚɰɢɢ ɪɭɱɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.6. 

 
Ɍɚɛɥɢɰɚ 9.6 – ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɜɢɛɪɚɰɢɢ ɪɭɱɧɵɯ 
ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɋɪɟɞɧɟɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɱɚɫɬɨɬɵ 
ɨɤɬɚɜɧɵɯ 
ɩɨɥɨɫ, Ƚɰ 

Ⱦɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ 
ɜ ɜɟɥɢɱɢɧɚɯ 

ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ 
ɜ ɜɟɥɢɱɢɧɚɯ 

ɜɢɛɪɨɫɤɨɪɨɫɬɢ 

ɦ/ɫ2 ɞȻ ɦ/ɫ·10  ɞȻ 

8 1,4 73 2,8 115 
16 1,4 73 1,4 109 

31,5 2,7 79 1,4 109 
63 5,4 85 1,4 109 
125 10,7 91 1,4 109 
250 21,3 97 1,4 109 
500 42,5 103 1,4 109 
1000 85,0 109 1,4 109 

Ʉɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɢ ɷɤɜɢɜɚɥɟɧɬɧɵɟ 
ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɢ ɢɯ ɭɪɨɜɧɢ 

 
2,0 76 2,0 112 

 
Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɪɭɱɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɝɟɧɟɪɢɪɭɸɳɢɯ ɭɪɨɜɧɢ 

ɜɢɛɪɚɰɢɢ ɛɨɥɟɟ ɱɟɦ ɜ 4 ɪɚɡɚ (ɢɥɢ ɧɚ 12 ɞȻ) ɩɪɟɜɵɲɚɸɳɢɟ ɉȾɍ. 
Ɉɰɟɧɤɚ ɜɢɛɪɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɭɱɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɪɨɜɨɞɢɬɫɹ ɩɨ 

ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɭɪɨɜɧɟɣ ɜɢɛɪɚɰɢɢ 
ɜ ɬɪɟɯ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɨɫɹɯ. Ⱦɚɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɜɧɨɫɹɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɭɸ 
ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ ɪɭɱɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ. 

ɉɪɢ ɪɚɛɨɬɚɯ ɫ ɪɭɱɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ 
ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɢɛɪɚɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ (ɨɬɧɨɫɹɳɢɯɫɹ ɤ 
ɤɚɬɟɝɨɪɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ, ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɥɢ 
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ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ), ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɜɢɛɪɚɰɢɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 
ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ.  

Ʌɢɰɚ, ɪɚɛɨɬɚɸɳɢɟ ɫ ɪɭɱɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ, ɝɟɧɟɪɢɪɭɸɳɢɦɢ 
ɥɨɤɚɥɶɧɭɸ ɜɢɛɪɚɰɢɸ, ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ 
ɦɟɞɢɰɢɧɫɤɢɟ ɨɫɦɨɬɪɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜ ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɤɨɦɢɬɟɬɨɦ 
ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ 
Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɢ ɦɟɞɢɰɢɧɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. 

Ⱦɨɩɭɫɬɢɦɨɟ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɤɨɧɬɚɤɬɟ ɫ ɥɨɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɟɣ 
ɡɚ ɤɚɠɞɵɣ ɨɞɧɨɱɚɫɨɜɨɣ ɜɢɛɪɚɰɢɨɧɧɵɣ ɰɢɤɥ ɩɪɢ ɪɟɝɭɥɹɪɧɨ ɩɪɟɪɵɜɚɟɦɨɦ 
ɜɢɛɪɚɰɢɨɧɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 9.7. 
 

Ɍɚɛɥɢɰɚ 9.7 -Ⱦɨɩɭɫɬɢɦɨɟ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɤɨɧɬɚɤɬɟ ɫ ɥɨɤɚɥɶɧɨɣ 
ɜɢɛɪɚɰɢɟɣ ɡɚ ɤɚɠɞɵɣ ɨɞɧɨɱɚɫɨɜɨɣ ɜɢɛɪɚɰɢɨɧɧɵɣ ɰɢɤɥ ɩɪɢ ɪɟɝɭɥɹɪɧɨ 
ɩɪɟɪɵɜɚɟɦɨɦ ɜɢɛɪɚɰɢɨɧɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ 

ɉɪɟɜɵɲɟɧɢɟ 
ɞɨɩɭɫɬɢɦɵɯ ɭɪɨɜɧɟɣ 

ɜɢɛɪɚɰɢɢ 

Ⱦɨɩɭɫɬɢɦɨɟ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɤɨɧɬɚɤɬɟ ɫ ɜɢɛɪɚɰɢɟɣ (ɦɢɧ) ɩɪɢ ɪɟɝɭɥɹɪɧɨ 
ɩɪɟɪɵɜɚɟɦɨɦ ɜɢɛɪɚɰɢɨɧɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɡɚ ɤɚɠɞɵɣ ɨɞɧɨɱɚɫɨɜɨɣ ɜɢɛɪɚɰɢɨɧɧɵɣ ɰɢɤɥ 

ɞɥɹ ɪɚɡɥɢɱɧɨɝɨ ɱɢɫɥɚ ɬɚɤɢɯ ɰɢɤɥɨɜ ɡɚ ɫɦɟɧɭ 

ɞȻ ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ 1 2 3 4 5 6 7 8 

1 1,1 50 50 50 50 50 50 50 50 

2 1,25 50 50 50 50 50 50 49 45 

3 1,4 50 50 50 50 50 46 42 40 

4 1,6 50 50 50 50 44 40 37 34 

5 1,8 50 50 50 43 38 34 31 30 

6 2,0 50 50 45 37 33 30 27 26 

7 2,25 50 30 38 32 25 25 24 22 

8 2,5 50 42 32 27 24 22 20 19 

9 2,8 50 36 27 23 20 19 18 17 

10 3,2 50 30 23 20 18 16 15 14 

11 3,6 43 25 20 17 15 14 13 12 

12 4,0 36 21 17 14 13 12 11 10 

 
ȼ ɡɚɝɨɥɨɜɤɟ ɤɨɥɨɧɨɤ ɬɚɛɥɢɰɵ 9.7 ɱɢɫɥɚ ɨɬ 1 ɞɨ 8 ɭɤɚɡɵɜɚɸɬ ɤɨɥɢɱɟɫɬɜɨ 

ɱɚɫɨɜ ɜ ɫɦɟɧɭ, ɜ ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɳɢɣ ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ ɜɢɛɪɚɰɢɟɣ. ɑɢɫɥɚ ɜ 
ɤɨɥɨɧɤɚɯ ɬɚɛɥɢɰɵ ɨɬ 50 ɞɨ 10 ɭɤɚɡɵɜɚɸɬ ɞɨɩɭɫɬɢɦɨɟ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ 
ɤɨɧɬɚɤɬɚ ɜ ɤɚɠɞɨɦ ɨɞɧɨɱɚɫɨɜɨɦ ɜɢɛɪɚɰɢɨɧɧɨɦ ɰɢɤɥɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɱɢɫɥɚ. 
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ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ ɧɚɫɬɭɩɥɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɬɨɦɥɟɧɢɹ ɦɵɲɰ 
ɤɢɫɬɢ ɪɭɤɢ ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɟ ɩɨɞɧɹɬɨɣ ɜɵɲɟ ɭɪɨɜɧɹ ɥɨɤɬɹ ɪɭɤɢ, ɜ 
ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣɫɬɜɢɹ ɥɨɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɵ 9.8. 

 
Ɍɚɛɥɢɰɚ 9.8 - ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ ɧɚɫɬɭɩɥɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɬɨɦɥɟɧɢɹ 
ɦɵɲɰ ɤɢɫɬɢ ɪɭɤɢ ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɟ ɩɨɞɧɹɬɨɣ ɜɵɲɟ ɭɪɨɜɧɹ ɥɨɤɬɹ ɪɭɤɢ, ɜ 
ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣɫɬɜɢɹ ɥɨɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ 

ɍɫɢɥɢɟ 
ɩɨɞɚɱɢ (ɇ) 

ȼɪɟɦɹ ɧɚɫɬɭɩɥɟɧɢɹ ɭɬɨɦɥɟɧɢɹ (ɦɢɧ) ɩɪɢ ɩɪɢɥɨɠɟɧɢɢ ɭɫɢɥɢɹ 
ɩɨɞɧɹɬɨɣ ɜɜɟɪɯ ɪɭɤɨɣ (ɫɦ) 

5 30 50 
0 21 11 6 
10 17 9 5 
20 14,5 7,5 4 
30 12 6 2,5 
40 10 5 2 
50 8 4 1,5 
60 7 3 1,5 
70 6 2,5 1 
0 5 30 50 
10 21 11 6 
20 17 9 5 

 
9.8 Ɇɟɬɨɞɵ ɫɧɢɠɟɧɢɹ ɜɢɛɪɚɰɢɢ ɧɚ ɨɛɴɟɤɬɟ ɝɢɞɪɨɷɧɟɪɝɟɢɬɢɤɢ 

 
ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɫɧɢɠɟɧɢɹ ɜɢɛɪɚɰɢɢ: 
 ɫɧɢɠɟɧɢɟ ɜɢɛɪɨɚɤɬɢɜɧɨɫɬɢ 
 ɜɢɛɪɨɞɟɦɩɮɢɪɨɜɚɧɢɟ 
 ɜɢɛɪɨɢɡɨɥɹɰɢɹ 
 ɩɨɜɵɲɟɧɢɟ ɠɟɫɬɤɨɫɬɢ ɫɢɫɬɟɦɵ 
 ɚɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɜɢɛɪɨɢɡɨɥɹɰɢɢ 
ȼɢɛɪɨɞɟɦɩɮɢɪɨɜɚɧɢɟ. ɇɚ ɩɪɢɛɨɪ ɧɚɧɨɫɹɬ ɦɚɬɟɪɢɚɥ, ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ 

ɛɨɥɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɧɚ ɬɪɟɧɢɟ. ɋɢɥɵ ɬɪɟɧɢɹ ɩɪɨɬɢɜɨɞɟɣɫɬɜɭɸɬ ɤɨɥɟɛɚɧɢɹɦ. ȼ 
ɪɟɡɢɧɟ, ɜɨɣɥɨɤɟ, ɩɪɨɛɤɟ, ɚɫɛɟɫɬɟ ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɨɱɟɧɶ ɜɟɥɢɤɨ. ɉɪɢɜɨɞɹ 
ɦɚɬɟɪɢɚɥɵ ɫ ɛɨɥɶɲɢɦ ɜɧɭɬɪɟɧɧɢɦɢ ɬɪɟɧɢɟɦ ɜ ɩɥɨɬɧɨɟ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟ ɫ 
ɜɢɛɪɢɪɭɸɳɢɦɢ ɩɪɟɞɦɟɬɚɦɢ, ɨɫɥɚɛɥɹɸɬ ɜɢɛɪɚɰɢɢ, ɚ ɜɦɟɫɬɟ ɫ ɧɢɦɢ ɲɭɦ. 
Ⱦɟɦɩɮɢɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɜ ɦɟɫɬɚɯ ɧɚɢɛɨɥɶɲɟɣ ɜɢɛɪɚɰɢɟɣ. 
ȼɨɡɞɭɯɨɜɨɞɵ ɢ ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɪɢɫɨɟɞɢɧɹɸɬ ɤ ɜɟɧɬɢɥɹɬɨɪɚɦ ɢ ɧɚɫɨɫɚɦ ɩɪɢ 
ɩɨɦɨɳɢ ɝɢɛɤɨɣ ɜɫɬɚɜɤɢ (ɧɚɩɪɢɦɟɪ, ɢɡ ɩɪɨɪɟɡɢɧɟɧɧɨɣ ɬɤɚɧɢ). ɉɚɬɪɭɛɤɢ ɧɚ 
ɜɵɯɥɨɩɟ ɢ ɜɫɚɫɟ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɦɨɳɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 
ɨɛɨɪɭɞɭɸɬ ɫɩɟɰɢɚɥɶɧɵɦɢ ɝɥɭɲɢɬɟɥɹɦɢ ɲɭɦɚ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɫɨɭɞɚɪɹɸɳɢɟɫɹ 
ɞɟɬɚɥɢ ɫɦɚɡɵɜɚɬɶ ɜɹɡɤɢɦɢ ɠɢɞɤɨɫɬɹɦɢ, ɜɢɛɪɢɪɭɸɳɢɟ ɞɟɬɚɥɢ ɩɨɝɪɭɠɚɬɶ ɜ 
ɦɚɫɥɹɧɵɟ ɜɚɧɧɵ. Ɂɚɡɨɪɵ ɜ ɫɨɱɥɟɧɟɧɢɹɯ ɞɟɬɚɥɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ 
ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɷɧɟɪɝɢɸ ɢɯ ɫɨɭɞɚɪɟɧɢɹ ɢ ɚɦɩɥɢɬɭɞɭ ɜɢɛɪɚɰɢɢ.  

ȼɢɛɪɨɝɚɲɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɬɹɠɟɥɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ, ɚ ɞɥɹ 
ɜɢɛɪɨɢɡɨɥɹɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɭɠɢɧɵ ɢ ɪɟɡɢɧɨɜɵɟ ɜɢɛɪɨɢɡɨɥɹɬɨɪɵ. 
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ȼɢɛɪɨɢɡɨɥɹɰɢɹ. ɗɬɨɬ ɫɩɨɫɨɛ ɡɚɳɢɬɵ ɨɬ ɜɢɛɪɚɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɫɧɢɠɟɧɢɢ ɩɟɪɟɞɚɱɢ ɤɨɥɟɛɚɧɢɣ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɡɚɳɢɳɚɟɦɨɦɭ 
ɨɛɴɟɤɬɭ ɩɪɢ ɩɨɦɨɳɢ ɭɫɬɪɨɣɫɬɜ, ɩɨɦɟɳɚɟɦɵɯ ɦɟɠɞɭ ɧɢɦɢ. ȼɢɛɪɨɢɡɨɥɹɰɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɜɟɞɟɧɢɟɦ ɜ ɤɨɥɟɛɚɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɭɝɨɣ ɫɜɹɡɢ, 
ɩɪɟɩɹɬɫɬɜɭɸɳɟɣ ɩɟɪɟɞɚɱɢ ɜɢɛɪɚɰɢɢ ɨɬ ɦɚɲɢɧɵ ɤ ɨɫɧɨɜɚɧɢɸ ɢ ɫɦɟɠɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. ɇɚ ɪɢɫɭɧɤɟ 9.3 ɩɨɤɚɡɚɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢɫɬɨɱɧɢɤɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɜɢɛɪɚɰɢɢ, ɜɢɛɪɨɢɡɨɥɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɨɛɴɟɤɬɚ ɡɚɳɢɬɵ. 
 

 
Ɋɢɫɭɧɨɤ 9.3 – ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢɫɬɨɱɧɢɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɨɛɴɟɤɬɚ 

 
ɂɫɬɨɱɧɢɤ ɢ ɨɛɴɟɤɬ – ɬɜɟɪɞɵɟ ɬɟɥɚ ɢ ɞɜɢɠɭɬɫɹ ɜɞɨɥɶ ɨɫɢ x; ɤ ɫɢɫɬɟɦɟ 

ɩɪɢɥɨɠɟɧɵ ɜɧɟɲɧɢɟ ɢ ɜɧɭɬɪɟɧɧɢɟ ɫɢɥɵ ɪɟɚɤɰɢɢ R ɢ R’ ɜɢɛɪɨɢɡɨɥɢɪɭɸɳɟɝɨ 
ɭɫɬɪɨɣɫɬɜɚ. ɇɚ ɪɢɫɭɧɤɟ 9.3 ɜɢɛɪɨɢɡɨɥɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɛɟɡɢɧɟɪɰɢɨɧɧɨɟ. 
Ⱦɥɹ ɧɟɝɨ R= R’-ɨɞɧɨɨɫɧɵɣ ɜɢɛɪɨɢɡɨɥɹɬɨɪ. 

Ⱦɥɹ ɜɢɛɪɨɢɡɨɥɹɰɢɢ ɢɫɬɨɱɧɢɤɨɜ ɜɨɡɛɭɠɞɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɩɪɢɦɟɧɹɸɬ 
ɩɪɭɠɢɧɧɵɟ ɢ ɪɟɡɢɧɨɦɟɬɚɥɥɢɱɟɫɤɢɟ ɜɢɛɪɨɢɡɨɥɹɬɨɪɵ, ɭɩɪɭɝɢɟ ɪɟɡɢɧɨɜɵɟ 
ɩɪɨɤɥɚɞɤɢ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɜɢɛɪɨɢɡɨɥɹɬɨɪɵ. 

ɇɚ ɪɢɫɭɧɤɟ 9.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɢɧɨɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢ ɩɪɭɠɢɧɧɨ-
ɪɟɡɢɧɨɜɵɟ ɜɢɛɪɨɢɡɨɥɹɬɨɪɵ. 
 

 
Ɋɢɫɭɧɨɤ 9.4 – Ɋɟɡɢɧɨɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢ ɩɪɭɠɢɧɧɨ-ɪɟɡɢɧɨɜɵɟ ɜɢɛɪɨɢɡɨɥɹɬɨɪɵ 

 
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɫɢɫɬɟɦɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ, ɷɬɨɬ 

ɦɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɧɢɡɤɢɯ ɢ ɫɪɟɞɧɢɯ ɱɚɫɬɨɬɚɯ. 
ɇɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɤɨɪɩɭɫɧɨɝɨ ɡɜɭɤɚ ɚɝɪɟɝɚɬɵ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɮɭɧɞɚɦɟɧɬɵ, ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɟ ɨɬ ɩɨɥɚ 
ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ, ɥɢɛɨ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ ɚɦɨɪɬɢɡɚɬɨɪɵ ɜ ɜɢɞɟ ɫɬɚɥɶɧɵɯ 
ɩɪɭɠɢɧ ɢɥɢ ɭɩɪɭɝɢɯ ɩɪɨɤɥɚɞɨɤ ɢɡ ɪɟɡɢɧɵ, ɩɪɨɛɤɢ, ɛɢɬɭɦɢɡɢɪɨɜɚɧɧɨɝɨ 
ɜɨɣɥɨɤɚ, ɚɫɛɟɫɬɚ. ɍɩɪɭɝɢɟ ɩɪɨɤɥɚɞɤɢ ɢ ɩɪɭɠɢɧɵ ɜɫɥɟɞɫɬɜɢɟ ɫɜɨɟɣ ɝɢɛɤɨɫɬɢ 
ɨɫɥɚɛɥɹɸɬ ɩɟɪɟɞɚɱɭ ɜɢɛɪɚɰɢɢ. Ɇɟɠɞɭ ɫɬɟɧɚɦɢ, ɧɟɫɭɳɢɦɢ ɛɚɥɤɚɦɢ ɢ ɤɚɪɤɚɫɨɦ 
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ɡɞɚɧɢɹ ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɨɤɥɚɞɤɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɢɛɪɚɰɢɢ ɧɟ 
ɩɟɪɟɞɚɜɚɥɢɫɶ ɩɨ ɡɞɚɧɢɸ.  

ɑɬɨɛɵ ɜɢɛɪɚɰɢɢ ɧɟ ɩɟɪɟɞɚɜɚɥɢɫɶ ɱɟɪɟɡ ɝɪɭɧɬ, ɦɟɠɞɭ ɮɭɧɞɚɦɟɧɬɨɦ 
ɡɞɚɧɢɹ ɢ ɝɪɭɧɬɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɚɤɭɫɬɢɱɟɫɤɢɣ ɪɚɡɪɵɜ, ɬɨ ɟɫɬɶ ɜɨɡɞɭɲɧɵɣ 
ɩɪɨɦɟɠɭɬɨɤ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 70 ɦɦ, ɡɚɩɨɥɧɟɧɧɵɣ ɩɨɝɥɨɳɚɸɳɢɦ ɡɜɭɤ 
ɦɚɬɟɪɢɚɥɨɦ (ɜɨɣɥɨɤɨɦ, ɫɭɯɢɦɢ ɨɩɢɥɤɚɦɢ). 

ȼɢɛɪɚɰɢɢ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɭɫɬɪɚɧɹɸɬɫɹ ɩɭɬɟɦ ɫɬɚɬɢɱɟɫɤɨɣ ɢ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɛɚɥɚɧɫɢɪɨɜɤɢ ɜɪɚɳɚɸɳɢɯɫɹ ɞɟɬɚɥɟɣ, ɡɚɦɟɧɵ ɞɟɬɚɥɟɣ ɢɡ ɦɟɬɚɥɥɚ 
ɞɟɬɚɥɹɦɢ ɢɡ ɦɚɬɟɪɢɚɥɨɜ ɫ ɛɨɥɶɲɢɦ ɜɧɭɬɪɟɧɧɢɦ ɬɪɟɧɢɟɦ (ɤɚɩɪɨɥɚɬɤɚɦɢ). ɇɚ 
ɪɢɫɭɧɤɟ 9.5 ɩɪɟɞɫɬɚɜɥɟɧ ɞɢɧɚɦɢɱɟɫɤɢɣ ɜɢɛɪɨɝɚɫɢɬɟɥɶ. 
 

 
Ɋɢɫɭɧɨɤ 9.5 – Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɜɢɛɪɨɝɚɫɢɬɟɥɶ 

 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɭɪɨɜɟɧɶ ɲɭɦɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɡɜɭɤɨɢɡɥɢɪɭɸɳɢɟ 

ɤɚɛɢɧɵ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɪɟɡɢɧɨɜɵɯ 
ɜɢɛɪɨɢɡɨɥɹɬɨɪɚɯ.  

Ⱥɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɜɢɛɪɨɢɡɨɥɹɰɢɢ.ȼɢɛɪɚɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɫ ɩɨɦɨɳɶɸ 
ɦɚɫɫɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɤɚɡɵɜɚɟɬɫɹ ɦɚɥɨɷɮɮɟɤɬɢɜɧɨɣ ɞɥɹ ɧɢɡɤɢɯ ɱɚɫɬɨɬ. ȼ 
ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɩɪɢɦɟɧɹɸɬ ɚɤɬɢɜɧɵɟ (ɭɩɪɚɜɥɹɸɳɢɟ) ɫɢɫɬɟɦɵ ɜɢɛɪɨɢɡɨɥɹɰɢɢ. ȼ 
ɧɢɯ ɜɧɟɲɧɢɟ ɫɢɥɵ, ɜɵɡɵɜɚɸɳɢɟ ɜɢɛɪɚɰɢɸ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ 
ɤɨɦɩɟɧɫɢɪɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ. Ⱥɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ 
ɜɢɛɪɨɢɡɨɥɹɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɩɪɟɰɢɡɢɨɧɧɵɯ ɫɬɚɧɤɨɜ, ɫɬɚɪɬɨɜɵɯ 
ɩɥɚɬɮɨɪɦ, ɩɢɥɨɬɨɜ ɨɬ ɩɟɪɟɝɪɭɡɨɤ ɢ ɩɨɜɵɲɟɧɢɹ ɤɨɦɮɨɪɬɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ. Ⱥɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɫɨɞɟɪɠɢɬ ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ (ɞɚɬɱɢɤɢ), 
ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɬɪɟɛɨɜɚɧɢɣ ɭɫɢɥɢɬɟɥɶɧɵɟ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɦɨɝɭɬ 
ɛɵɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ, 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ. ɇɚ ɪɢɫɭɧɤɟ 9.6 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɚɤɬɢɜɧɨɣ ɜɢɛɪɨɡɚɳɢɬɵ. 
 



127 
 

 
Ɋɢɫɭɧɨɤ 9.6 – ɋɯɟɦɚ ɚɤɬɢɜɧɨɣ ɜɢɛɪɨɡɚɳɢɬɵ 

 
ɐɟɥɶ ɜɢɛɪɨɡɚɳɢɬɵ – ɭɦɟɧɶɲɟɧɢɟ ɤɨɥɟɛɚɧɢɣ ɨɛɴɟɤɬɚ ɫ ɦɚɫɫɨɣ Ɇ ɩɪɢ 

ɤɢɧɟɦɚɬɢɱɟɫɤɨɦ ɜɨɡɦɭɳɟɧɢɢ ȟ(t). ɍɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ V(t) ɩɪɢɥɨɠɟɧɨ ɤ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɦɚɫɫɟ m. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ 
ɜɢɛɪɚɰɢɢ, ɧɟ ɨɤɚɡɵɜɚɸɳɟɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɢ ɧɟ 
ɩɪɨɜɨɰɢɪɭɸɳɟɝɨ ɛɨɥɟɡɧɢ 

 
9.9 ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 
 
ȼɢɛɪɚɰɢɹ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɬɟɥɨɦ. 

ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɬ ɜɢɛɪɚɰɢɢ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɟɡɨɩɚɫɢɬɶ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɨɬ ɟɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɨɬ ɜɢɛɪɚɰɢɢ ɞɥɹ ɪɭɤ ɢ ɧɨɝ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɡɚɳɢɬɧɵɟ ɪɭɤɚɜɢɰɵ, ɩɟɪɱɚɬɤɢ, ɩɪɨɤɥɚɞɤɢ, ɜɤɥɚɞɵɲɢ, 
ɫɩɟɰɢɚɥɶɧɚɹ ɨɛɭɜɶ ɢ ɫɬɟɥɶɤɢ. 

ȼɢɛɪɨɢɡɨɥɹɰɢɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɨɞɟɠɞɵ ɫɨɫɬɨɹɬ ɢɡ ɭɩɪɭɝɨɞɟɦɩɮɢɪɭɸɳɢɯ 
ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɩɨɪɨɥɨɧɚ, ɩɟɧɨɩɥɚɫɬɚ ɢ ɝɭɛɱɚɬɨɣ ɪɟɡɢɧɵ.  

Ɋɭɤɚɜɢɰɵ ɫɨɞɟɪɠɚɬ ɷɥɚɫɬɢɱɧɨ-ɬɪɭɛɱɚɬɵɟ ɷɥɟɦɟɧɬɵ. Ɍɪɭɛɱɚɬɵɟ ɷɥɟɦɟɧɬɵ 
ɤɪɟɩɹɬɫɹ ɧɚɤɥɚɞɤɚɦɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɢ ɪɭɤɚɜɢɰɵ ɢɥɢ ɜɫɬɚɜɥɹɸɬɫɹ ɜ 
ɧɚɤɥɚɞɧɨɣ ɤɚɪɦɚɧ. 

ȼɢɛɪɨɡɚɳɢɬɧɚɹ ɨɛɭɜɶ ɫɨɞɟɪɠɢɬ ɩɨɞɨɲɜɭ ɢɥɢ ɜɤɥɚɞɵɲ ɢɡ 
ɭɩɪɭɝɨɞɟɦɩɮɢɪɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ. 

ɉɪɢɦɟɧɟɧɢɟ ɷɬɢɯ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɬ ɜɢɛɪɚɰɢɢ ɫɧɢɠɚɟɬ 
ɟɟ ɞɟɫɬɪɭɤɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɝɢɞɪɨɭɡɟɥ 
Ʉɢɪɢɲɥɟɤɫɤɢɣ ɧɚ ɪɟɤɟ Ʉɨɧɞɨɦɚ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ II  ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɧɚ ɨɫɧɨɜɟ 
ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
Ʉɢɪɢɲɥɟɤɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ 
ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɢɥɚ 37 Ɇȼɬ. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 224 ɦɥɧ ɤȼɬ∙ɱ.  

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɢ ɬɢɩ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
(ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɧɚɩɨɪɵ: 

- ɦɚɤɫɢɦɚɥɶɧɵɣ - 21,5 ɦ; 
- ɪɚɫɱɟɬɧɵɣ – 19 ɦ; 
- ɦɢɧɢɦɚɥɶɧɵɣ – 16,5 ɦ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ 

ɜɚɪɢɚɧɬ ɫ 2 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɦɢ, ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 4 ɦ (ɉɅ30ɛ-ȼ-400). 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ 

ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 150 ɨɛ/ɦɢɧ ɛɵɥ ɜɵɛɪɚɧ ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ 700/80-40. 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦ 
ɛɥɨɤɨɦ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ-110 ɤȼ – 
«ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ». ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɢ ɜɵɛɪɚɧɵ ɞɜɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ 25000/110.  

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

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɜɵɛɪɚɧɚ ɪɭɫɥɨɜɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ 
ɛɟɬɨɧɧɨɣ. Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ 
ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɱɚɫɬɶ, ɩɪɢɦɟɧɹɟɬɫɹ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ 
ɬɢɩɚ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
- ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
- ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ 
- ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 
- ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
- ɡɞɚɧɢɟ Ƚɗɋ 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ 

ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ 
Ʉɢɪɢɲɥɟɤɫɤɚɹ Ƚɗɋ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɋɇɢɉ. 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
- ɋɟɛɟɫɬɨɢɦɨɫɬɶ – 0,03 ɪɭɛ/Ʉɜɬ∙ɱ 
- ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 108900 ɪɭɛ/ɤȼɬ 
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ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ȼɗɊ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

№ ɦɟɫ 
Q V Z ɇ 

Ƚɗɋ 

N 

ɛɵɬ ɥɟɞ ɢɫɩ ɮɢɥ 
ɩɨɥɧɵɣ 
ɛɵɬɨɜɨɣ 

ɧ ɛ ȼɏɄ ɜɨɞɨɯɪ Ƚɗɋ ɧɚɱ dV ɤɨɧ ɧɚɱ ɜɛ ɤɨɧ ɜɛ ɫɪ ɜɛ ɧɛ ɝɷɫ ɝɚɪ 

10 70 0 1 1 68 84 80 15 83 3,80 0,04 3,760 350,00 349,86 349,93 328,62 21,16 15 15 

11 36 2 0 1 33 154 80 120 153 3,760 0,321 3,438 349,86 349,28 349,57 329,02 20,39 28 28 

12 24 2 0 1 21 182 80 160 181 3,438 0,424 3,010 349,28 348,41 348,85 329,17 19,52 31 31 

1 21 2 0 1 18 189 80 170 188 3,010 0,45 2,555 348,41 347,35 347,88 329,20 18,52 31 31 

2 20 2 0 1 17 185 80 167 184 2,555 0,44 2,107 347,35 346,11 346,73 329,18 17,39 28 28 

3 18 2 0 1 15 101 80 85 100 2,107 0,22 1,880 346,11 345,35 345,73 328,72 16,85 15 15 

4 213 -3 2 1 213 80 80 -134 79 1,880 -0,35 2,238 345,35 346,50 345,93 328,59 17,17 12 ȼɏɄ 

5 328 -7 3 1 331 80 80 -252 79 2,238 -0,67 2,913 346,50 348,20 347,35 328,59 18,60 13 ȼɏɄ 

6 220 0 2 1 217 80 80 -138 79 2,913 -0,36 3,283 348,20 348,98 348,59 328,59 19,84 14 ȼɏɄ 

7 186 0 2 1 183 80 80 -104 79 3,283 -0,27 3,562 348,98 349,51 349,25 328,59 20,49 14 ȼɏɄ 

8 112 0 1 1 110 80 80 -31 79 3,562 -0,08 3,645 349,51 349,66 349,59 328,59 20,83 15 ȼɏɄ 

9 84 0 1 1 82 80 80 -3 79 3,645 
-

0,004 
3,65 349,66 349,67 349,67 328,59 20,92 15 ȼɏɄ 

 
 
 
 
 
 
 



ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.2– ȼɗɊ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɩɪɚɜɢɥɶɧɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

№ ɦɟɫ 
Q V Z ɇ 

Ƚɗɋ 

N 

ɛɵɬ ɥɟɞ ɢɫɩ ɮɢɥ 
ɩɨɥɧɵɣ 
ɛɵɬɨɜɨɣ 

ɧ ɛ ȼɏɄ ɜɨɞɨɯɪ Ƚɗɋ ɧɚɱ dV ɤɨɧ ɧɚɱ ɜɛ ɤɨɧ ɜɛ ɫɪ ɜɛ ɧɛ ɝɷɫ ɝɚɪ 

10 74 0 1 1 72 78 80 5 77 3,80 0,01 3,787 350,00 349,97 349,99 328,58 21,25 14 14 

11 36 2 0 1 33 151 80 117 150 3,787 0,31 3,473 349,97 349,41 349,69 329,01 20,52 27 27 

12 22 2 0 1 19 167 80 146,5 166 3,473 0,39 3,081 349,41 348,63 349,02 329,09 19,77 29 29 

1 21 2 0 1 18 179 80 160 178 3,081 0,42 2,652 348,63 347,65 348,14 329,15 18,83 29 29 

2 20 2 0 1 17 174 80 156,5 173 2,652 0,41 2,233 347,65 346,54 347,10 329,13 17,81 27 27 

3 18 2 0 1 15 93 80 77 92 2,233 0,20 2,027 346,54 345,92 346,23 328,67 17,40 14 14 

4 213 -3 2 1 213 80 80 -134 79 2,027 -0,35 2,386 345,92 346,97 346,44 328,59 17,69 12 ȼɏɄ 

5 328 -7 3 1 331 80 80 -252 79 2,386 -0,67 3,061 346,97 348,58 347,78 328,59 19,02 13 ȼɏɄ 

6 220 0 2 1 217 80 80 -138 79 3,061 -0,36 3,430 348,58 349,33 348,96 328,59 20,20 14 ȼɏɄ 

7 186 0 2 1 183 80 80 -104 79 3,430 -0,27 3,709 349,33 349,83 349,58 328,59 20,83 14 ȼɏɄ 

8 112 0 1 1 110 80 80 -31 79 3,709 -0,08 3,792 349,83 349,98 349,91 328,59 21,15 15 ȼɏɄ 

9 84 0 1 1 82 80 80 -3 79 3,792 -0,00 3,80 349,98 350,00 349,99 328,59 21,24 15 ȼɏɄ 

 
 
 
 
 
 
 
 
 



ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.3– ȼɗɊ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɨɬɦɟɬɤɚɦ 

№ 
ɦɟɫ 

Q V Z 
H N ɗ 

N 
ɝɚɪ ɛɵɬ ɢɫɩ ɥɟɞ ɮɢɥ ɩɨɥɟɡ ɧɛ ɜɞɯɪ Ƚɗɋ ȼɏɄ ɧɚɱ. dV ɤɨɧ. ɧɚɱ. 

ȼȻ 
ɤɨɧ. 
ȼȻ 

ɫɪ. ɇȻ 

10 77 1 0 1 75 84 8 83 80 3,80 0,02 3,78 350,00 349,96 349,98 328,62 21,36 16 11 14 

11 36 0 2 1 33 149 115 148 80 3,78 0,30 3,47 349,96 349,40 349,68 328,99 20,69 27 19 27 

12 32 0 2 1 29 194 164 193 80 3,47 0,39 3,07 349,40 348,61 349,01 329,23 19,78 34 24 29 

1 46 0 2 1 43 206 162 205 80 3,07 0,42 2,65 348,61 347,65 348,13 329,29 18,84 34 24 29 

2 37 0 2 1 34 198 163 197 80 2,65 0,42 2,23 347,65 346,54 347,10 329,25 17,85 31 22 27 

3 32 0 2 1 29 106 76 105 80 2,23 0,20 2,03 346,54 345,92 346,23 328,75 17,48 16 12 14 

4 238 2 -3 1 238 80 -159 79 80 2,03 -0,42 2,45 345,92 347,15 346,53 328,59 17,94 13 9 ȼɏɄ 

5 484 3 -7 1 487 80 -408 79 80 2,45 -1,09 3,55 347,15 349,54 348,35 328,59 19,75 14 10 ȼɏɄ 

6 287 2 0 1 284 187 -98 186 80 3,55 -0,25 3,80 349,54 350,00 349,77 329,19 20,58 34 24 ȼɏɄ 

7 266 2 0 1 263 264 0 263 80 3,80 0,00 3,80 350,00 350,00 350,00 329,58 20,42 47 34 ȼɏɄ 

8 163 1 0 1 161 162 0 161 80 3,80 -0,00 3,80 350,00 350,00 350,00 329,06 20,93 30 21 ȼɏɄ 

9 92 1 0 1 90 91 0 90 80 3,80 -0,00 3,80 350,00 350,00 350,00 328,66 21,34 17 12 ȼɏɄ 
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Ɋɢɫɭɧɨɤ Ⱥ.1 – Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ ɜ ɹɧɜɚɪɟ  
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Ɋɢɫɭɧɨɤ Ⱥ.2 – Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ ɜ ɢɸɧɟ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
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Ɋɢɫɭɧɨɤ Ȼ.2 – ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ  
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͸ ˏ 
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