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ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ɄɈɋɌɊɈɆɋɄɈɃ Ƚɗɋ Ƚɗɋ 
 
1. ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ: Ʉɨɫɬɪɨɦɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ ɍɧɠɚ. 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: Ʉɨɫɬɪɨɦɫɤɚɹ ɨɛɥɚɫɬɶ. 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 157 ɦ3/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 89 ɦ3/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%, 1117 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ 45 ɦ³/ɫ. 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɝɨɞɢɱɧɵɣ; 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 130,00 ɦ; ɍɆɈ 126,9 ɦ; 
ɜ) ɨɛɴёɦɵ: ɩɨɥɧɵɣ 4 ɤɦ3; ɩɨɥɟɡɧɵɣ 2,01 ɤɦ3; 
ɝ) ɩɥɨɳɚɞɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 350 ɤɦ2. 
6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 16 ɦ; ɛ) ɫɪɟɞɧɢɣ 13 ɦ; 
ɜ) ɪɚɫɱɟɬɧɵɣ 12 ɦ; ɝ) ɦɢɧɢɦɚɥɶɧɵɣ 10 ɦ. 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 31 Ɇȼɬ; 
ɛ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 142 ɦɥɧ. ɤȼɬ∙ɱ.; 
ɜ) ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 4000 ɱɚɫ. 
8) ɉɥɨɬɢɧɵ: 
ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɛ) ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɝ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɞ) ɨɛɳɚɹ ɞɥɢɧɚ 225,6 ɦ; ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 27,1 ɦ. 
9) ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ ɝɚɲɟɧɢɹ: ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɩɪɨɥɟɬɨɜ 17 ɲɬ.; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ 72 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 27,1 ɦ. 
10) Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ: ɪɭɫɥɨɜɨɟ. ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 2; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ɫɤɚɥɶɧɵɟ (ɢɡɜɟɫɬɧɹɤ); 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɛɟɬɨɧɧɚɹ ɫ ɩɥɨɫɤɢɦ ɩɨɬɨɥɤɨɦ; 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɢɡɨɝɧɭɬɵɣ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ 22,4 ɦ; 
11) Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-560, ɞɢɚɦɟɬɪ 5,60 ɦ; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 850/110-64, ɦɨɳɧɨɫɬɶ 15,5 Ɇȼɬ; 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 93,8 ɨɛ/ɦɢɧ; 
ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌȾɇ 25000/110, ɤɨɥɢɱɟɫɬɜɨ 2 ɲɬ. 
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12) Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ138 ɦɟɫ.; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,04 ɪɭɛ/ɤȼɬ∙ɱ; 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 85870,97 ɪɭɛ/ɤȼɬ. 
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ȼȼȿȾȿɇɂȿ 
 

 Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ ɫɬɚɧɨɜɹɬɫɹ 
ɜɫɟ ɚɤɬɭɚɥɶɧɟɟ. ɋɠɢɝɚɧɢɟ ɧɟɮɬɢ ɢ ɭɝɥɹ ɫɨɩɪɹɠɟɧɨ ɫ ɛɨɥɶɲɢɦɢ ɪɚɫɯɨɞɚɦɢ, ɜ ɬɨ 
ɜɪɟɦɹ ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɢɢ ɜɨɞɵ ɧɟ ɬɪɟɛɭɟɬ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ, ɫɪɟɞɫɬɜɚ 
ɭɯɨɞɹɬ ɥɢɲɶ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɪɟɦɨɧɬ. ɉɪɢ ɷɬɨɦ ɭ Ƚɗɋ ɨɬɫɭɬɫɬɜɭɸɬ ɜɪɟɞɧɵɟ 
ɜɵɛɪɨɫɵ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɷɤɨɥɨɝɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, Ƚɗɋ 
ɧɚɦɧɨɝɨ ɷɮɮɟɤɬɢɜɧɟɟ ɤɚɤ ɦɚɧɟɜɪɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɥɹ ȿɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
ɢɯ ɦɨɠɧɨ ɡɚɩɭɫɬɢɬɶ ɡɚ ɩɚɪɭ ɦɢɧɭɬ, ɬɨɝɞɚ ɤɚɤ ɞɥɹ ɡɚɩɭɫɤɚ ɤɨɬɥɨɜ Ɍɗɐ 
ɩɨɬɪɟɛɭɸɬɫɹ ɦɧɨɝɢɟ ɱɚɫɵ, ɚ ɚɬɨɦɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɩɭɫɤɚɸɬɫɹ ɫɭɬɤɚɦɢ. 
Ȼɨɥɶɲɢɧɫɬɜɨ Ƚɗɋ ɜ Ɋɨɫɫɢɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɤɨɦɩɚɧɢɹ ɊɭɫȽɢɞɪɨ, ɝɞɟ ɩɪɢ 
ɪɟɮɨɪɦɟ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɛɵɥɢ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɨɫɧɨɜɧɵɟ 
ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɢɟ ɚɤɬɢɜɵ ɫɬɪɚɧɵ. ɗɬɚ ɤɨɦɩɚɧɢɹ ɨɛɴɟɞɢɧɹɟɬ ɛɨɥɟɟ 70 
ɨɛɴɟɤɬɨɜ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɟɬɢɤɢ ɢ ɩɨ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɟɣɲɟɣ ɜ Ɋɨɫɫɢɢ. 

Ɋɨɫɫɢɹ ɨɛɥɚɞɚɟɬ ɤɪɭɩɧɟɣɲɢɦ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɦ, ɩɨɥɧɨɟ ɨɫɜɨɟɧɢɟ, 
ɤɨɬɨɪɨɝɨ ɩɨɡɜɨɥɢɥɨ ɛɵ ɩɨɥɧɨɫɬɶɸ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ 
ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɚ ɫɨɫɪɟɞɨɬɨɱɟɧɚ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɪɚɣɨɧɚɯ. ȼ Ɋɨɫɫɢɢ ɧɚ Ƚɗɋ 
ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɱɬɢ 16% ɜɫɟɣ ɷɧɟɪɝɢɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɬɪɚɧɵ ɪɚɛɨɬɚɸɬ 102 ɝɢɞɪɨɫɬɚɧɰɢɢ ɦɨɳɧɨɫɬɶɸ ɫɜɵɲɟ 100 Ɇȼɬ. Ɋɚɡɜɢɬɵɟ 
ɫɬɪɚɧɵ ɭɠɟ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɜɨɣ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥ.  

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
ȼ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɫ ɧɚɢɛɨɥɟɟ 
ɩɨɞɯɨɞɹɳɢɦɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɫɨɨɪɭɠɟɧɢɹɦɢ, ɢɯ ɤɨɦɩɨɧɨɜɤɨɣ. 
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1  ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 
 

1.1 Ɍɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɨɫɧɨɜɚ 
 
ɐɟɥɶɸ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɱɚɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ. Ⱦɚɧɧɵɣ ɫɬɜɨɪ 
ɧɚɯɨɞɢɬɫɹ ɜ ɛɥɢɡɨɫɬɢ ɝ.Ɇɚɧɬɭɪɨɜɨ Ʉɨɫɬɪɨɦɫɤɨɣ ɨɛɥɚɫɬɢ, ɧɚ ɪɟɤɟ ɍɧɠɚ. 

Ⱦɥɢɧɚ ɪɟɤɢ — 426 ɤɦ, ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ — 28 900 ɤɦ². 
Ɉɛɪɚɡɭɟɬɫɹ ɫɥɢɹɧɢɟɦ Ʉɟɦɵ ɢ Ʌɭɧɞɨɧɝɢ ɩɪɨɬɟɤɚɟɬ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɨɫɬɪɨɦɫɤɨɣ 
ɨɛɥɚɫɬɢ. 

ȼ ɜɟɪɯɧɟɦ ɢ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɜ ɦɚɥɭɸ ɜɨɞɭ ɨɛɧɚɠɚɸɬɫɹ ɧɟɛɨɥɶɲɢɟ 
ɩɟɪɟɤɚɬɵ, ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɧɟɛɨɥɶɲɚɹ. ɉɪɚɜɵɣ ɛɟɪɟɝ ɩɨɱɬɢ ɧɚ ɜɫёɦ 
ɩɪɨɬɹɠɟɧɢɢ ɪɟɤɢ ɜɵɫɨɤɢɣ, ɤɪɭɬɨɣ, ɫɟɥɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ 
ɧёɦ. Ʌɟɜɵɣ ɛɟɪɟɝ — ɛɨɥɟɟ ɧɢɡɤɢɣ, ɦɟɫɬɚɦɢ ɡɚɛɨɥɨɱɟɧɧɵɣ, ɥɟɫ ɱɚɫɬɨ ɨɬɞɟɥɹɟɬɫɹ 
ɩɨɥɨɫɨɣ ɤɭɫɬɚɪɧɢɤɚ. ȼɫɬɪɟɱɚɸɬɫɹ ɩɟɫɱɚɧɵɟ ɩɥɹɠɢ. 

 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 
 
ȼ ɉɪɢɥɨɠɟɧɢɢ Ⱥ, Ɍɚɛɥɢɰɟ Ⱥ.1 ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ 

ɪɹɞ ɡɚ 50 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ ɞɥɹ ɪɟɤɢ ɍɧɠɚ. Ʉɚɠɞɵɣ ɝɨɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. 

 
1.3 ɉɨɫɬɪɨɟɧɢɟ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ ɜ ɫɬɜɨɪɟ ɪɟɤɢ 
 
ɐɟɥɶɸ ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ. 
ȼɡɹɜ ɡɚ ɨɫɧɨɜɭ ɡɚɞɚɧɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɯɨɞɢɦ ɜ ɤɚɠɞɨɦ ɝɨɞɭ 

ɦɟɫɹɰɵ ɫ ɪɚɫɯɨɞɚɦɢ ɜɵɲɟ ɫɪɟɞɧɟɝɨ ,ɜ ɬɚɛɥɢɰɟ ɨɬɦɟɱɟɧɵ ɠɟɥɬɵɦ ɰɜɟɬɨɦ. 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ ɫɬɪɨɢɦ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ 

ɪɢɫɭɧɤɟ 1.1. 
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Ɋɢɫɭɧɨɤ 1.1 - Ʉɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
ɂɡ ɬɚɛɥɢɰɵ Ⱥ.1 ɨɩɪɟɞɟɥɹɸɬ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞɚ.  
ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɩɪɢɜɢɞɟɧɢɹ ɪɹɞɨɜ ɤ ɨɞɧɨɣ ɨɛɟɫɩɱɟɧɧɨɫɬɢ ɛɵɥɢ 

ɧɚɣɞɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ 
k90%ɦɟɠɟɧɢ=Ͳ,ͺ͹ 
k90%ɩɨɥɨɜɨɞɶɹ=Ͳ,ͻͶ 
k50%ɦɟɠɟɧɢ=ͳ,Ͳͳ 
k50%ɩɨɥɨɜɨɞɶɹ=Ͳ,ͻͶ 
Ⱥɧɚɥɢɡɢɪɭɹ ɬɚɛɥɢɰɵ, ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɩɪɨɢɡɜɟɫɬɢ ɤɨɪɪɟɤɬɢɪɨɜɤɭ 

ɪɚɫɯɨɞɨɜ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢɜɟɞɟɧɢɹ. ɍɦɧɨɠɚɟɦ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟ ɤ 
ɩɨɥɨɜɨɞɶɸ ɧɚ ܭ˒, ɚ ɦɟɫɹɰɵ ɨɬɧɨɫɹɳɢɟ ɤ ɦɟɠɟɧɢ ɧɚ ܭˏ ɩɪɢɜɨɞɢɦ ɫɪɟɞɧɟɜɨɞɧɵɣ 
ɝɨɞ ɤ ɬɢɩɢɱɧɨɦɭ.   

Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ 1956 ɝɨɞ, ɫɪɟɞɧɟɜɨɞɧɵɣ 1961 ɝɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 1.1 ɢ 1.2.  

 
Ɍɚɛɥɢɰɚ 1.1 - Ⱦɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ƚɨɞ 
P=90% 

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

1961 52 72 86 227 498 206 96 83 87 86 66 51 134 

1961(ɩɪ) 45 63 75 247 543 225 84 72 76 75 57 44 134 
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Ɍɚɛɥɢɰɚ 1.2 - Ⱦɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  

Ƚɨɞ 
P=49% 

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

1956 53 60 72 263 665 359 98 86 70 65 51 42 157 
1956(ɩɪ) 52 59 71 266 672 363 96 84 69 64 50 41 157 

 
ɉɨɫɬɪɨɢɦ ɝɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ ɧɚ ɨɞɧɨɦ 

ɝɪɚɮɢɤɟ (ɪɢɫɭɧɨɤ 1.2). 
 

 
Ɋɢɫɭɧɨɤ 1.2 - Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 
 
ɇɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɧɚɛɥɸɞɟɧɢɣ ɪɟɤɢ «ɍɧɠɚ» ɩɨɫɬɪɨɢɥɢ 

ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ, ɫ ɩɨɦɨɳɶɸ ɤɪɢɜɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɛɪɚɥɢ ɦɚɥɨɜɨɞɧɵɟ ɢ ɫɪɟɞɧɟɜɨɞɧɵɟ ɝɨɞɚ, ɩɨɫɬɪɨɢɥɢ 
ɝɢɞɪɨɝɪɚɮɵ. Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟ ɩɟɪɟɫɟɤɚɟɬ ɝɢɞɪɨɝɪɚɮ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ. 

 
1.4 ɉɨɬɟɪɢ ɪɚɫɯɨɞɨɜ 

 
ɉɨɬɟɪɢ ɪɚɫɯɨɞɨɜ ɧɚ ɢɫɩɚɪɟɧɢɟ ɢ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.3. 
 

Ɍɚɛɥɢɰɚ 1.3 - ɉɨɬɟɪɢ ɪɚɫɯɨɞɨɜ ɧɚ ɢɫɩɚɪɟɧɢɟ ɢ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 
ɉɨɬɟɪɢ 
ɪɚɫɯɨɞɨɜ 

ɹɧɜ ɮɟɜ ɦɚɪ ɚɩɪ ɦɚɣ ɢɸɧ ɢɸɥ ɚɜɝ ɫɟɧ ɨɤɬ ɧɨɹ ɞɟɤ 

Q,ɢɫɩɚɪ, ˏଷ/ɫ 
0 0 0 1 3 1 0 0 0 0 0 0 

Q, 
ɥɟɞ, ˏଷ/ɫ 

3 2 0 -7 -3 0 0 0 0 0 3 2 

Q 
,ɮɢɥɶɬ, ˏଷ
/ɫ 

3 3 3 3 3 3 3 3 3 3 3 3 
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1.5 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɨɬɟɪɢ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɜ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɟɣ ɪɟɲɟɬɤɟ, ɚ ɬɚɤɠɟ 

ɫɤɨɪɨɫɬɧɵɟ ɩɨɬɟɪɢ ɜ ɩɪɨɬɨɱɧɨɦ ɬɪɚɤɬɟ ɜ ɫɭɦɦɟ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɟ Δh=1ɦ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɪɚɫɱɟɬɚ. 

 
1.6 Ɉɝɪɚɧɢɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɨ ȼɏɄ 
 
Ɉɝɪɚɧɢɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɨ ȼɏɄ ɢ ɫɚɧɢɬɚɪɧɨɦɭ ɩɪɨɩɭɫɤɭ ɫɜɟɞɟɧɵ ɜ 

Ɍɚɛɥɢɰɭ 1.4. 
 

Ɍɚɛɥɢɰɚ 1.4 - Ɉɝɪɚɧɢɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 
Ɉɝɪɚɧɢ-
ɱɟɧɢɹ 

ɹɧɜ ɮɟɜ ɦɚɪ ɚɩɪ ɦɚɣ ɢɸɧ ɢɸɥ ɚɜɝ ɫɟɧɬ ɨɤɬ ɧɨɹ ɞɟɤ 

Q,ɫɚɧ.ɩ. ˏଷ/ɫ 45 45 45 45 45 45 45 45 45 45 45 45 
Q, ȼɏɄ 
, ˏଷ/ɫ 

90 90 90 90 90 90 90 90 90 90 90 90 

 
1.7 ɗɧɟɪɝɨɫɢɫɬɟɦɚ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɩɨ ɪɚɣɨɧɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ Ʉɨɦɫɬɪɨɦɫɤɨɦ 

ɊȾɍ. 
Ⱦɚɧɧɵɟ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ ɫɭɬɨɱɧɵɦ ɦɨɳɧɨɫɬɹɦ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜɡɹɬɵ ɫ 

ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. 
Ⱦɚɧɧɵɟ ɊȾɍ ɩɪɢɜɟɞɟɧɵ ɜ Ɍɚɛɥɢɰɟ 1.5. 
 

Ɍɚɛɥɢɰɚ 1.5 - Ⱦɚɧɧɵɟ ɊȾɍ 
P ɫɭɬ Ɇɜɬ 

ɊȾɍ 
t ɥɟɬɨ ɡɢɦɚ 
0 496 344 
1 494 324 
2 491 311 
3 477 301 
4 477 298 
5 471 297 
6 468 313 
7 468 341 
8 466 374 
9 466 405 
10 465 421 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.5 
P ɫɭɬ Ɇɜɬ 

ɊȾɍ 

 
ɥɟɬɨ ɡɢɦɚ 

11 458 421 
12 452 414 
13 441 408 
14 431 408 
15 424 407 
16 418 400 
17 406 395 
18 401 394 
19 391 393 
20 389 392 
21 382 399 
22 380 397 
23 380 368 

 
1.8 Ʉɥɢɦɚɬ 
 
Ⱦɚɧɧɵɟ ɨ ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɧɚɱɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪ ɢ 

ɨɫɚɞɤɨɜ: 
1 ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ: ɢɸɥɶ 17 °, ɹɧɜɚɪɶ -11,5 °. 
2 Ʉɨɥɢɱɟɫɬɜɨ ɜɵɩɚɞɚɸɳɢɯ ɨɫɚɞɤɨɜ: 550 ɦɦ/ɝɨɞ. 

3 ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɥɧɟɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ – 124.  
4 Ʌɟɬɨɦ ɩɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɟ, ɡɢɦɨɣ – ɸɝɨ-

ɡɚɩɚɞɧɨɟ. ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 4,0 ɦ/ɫ. 
5 Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ: 165 ɞɧɟɣ ɜ ɝɨɞɭ ɨɬɧɨɫɢɬɟɥɶɧɚɹ 

ɜɥɚɠɧɨɫɬɶ ɛɨɥɟɟ 80%. 
 
1.9 Ɋɟɥɶɟɮ 
 
Ɉɛɥɚɫɬɶ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɦɨɪɟɧɧɨ-ɯɨɥɦɢɫɬɨɣ, ɦɟɫɬɚɦɢ 

ɡɚɛɨɥɨɱɟɧɧɨɣ ɪɚɜɧɢɧɵ. ɇɚ ɡɚɩɚɞɟ — Ʉɨɫɬɪɨɦɫɤɚɹ ɧɢɡɦɟɧɧɨɫɬɶ, ɜ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɢ — Ƚɚɥɢɱɫɤɨ-ɑɭɯɥɨɦɫɤɚɹ ɜɨɡɜɵɲɟɧɧɨɫɬɶ (ɜɵɫɨɬɚ ɞɨ 292 ɦ). ȼɞɨɥɶ 
ɧɢɠɧɟɝɨ ɬɟɱɟɧɢɹ ɪ. ɍɧɠɚ — ɍɧɠɟɧɫɤɚɹ ɧɢɡɦɟɧɧɨɫɬɶ. ɇɚ ɫɟɜɟɪɟ — 
ɜɨɡɜɵɲɟɧɧɨɫɬɶ ɋɟɜɟɪɧɵɟ ɍɜɚɥɵ. 
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1.10 Ƚɟɨɥɨɝɢɹ 
 
Ɍɟɪɪɢɬɨɪɢɹ Ʉɨɫɬɪɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɦ 

ɡɚɦɵɤɚɧɢɢ Ɇɨɫɤɨɜɫɤɨɣ ɫɢɧɟɤɥɢɡɵ, ɨɫɶ ɤɨɬɨɪɨɣ ɩɪɨɬɹɝɢɜɚɟɬɫɹ ɜ ɲɢɪɨɬɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɱɟɪɟɡ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɶ ɨɛɥɚɫɬɢ ɩɨ ɥɢɧɢɢ Ƚɚɥɢɱ-ɒɚɪɶɹ. ȼ 
ɩɪɟɞɟɥɚɯ ɨɛɥɚɫɬɢ ɢɡɜɟɫɬɧɵ ɨɛɪɚɡɨɜɚɧɢɹ ɚɪɯɟɣɫɤɨɝɨ, ɩɪɨɬɟɪɨɡɨɣɫɤɨɝɨ, 
ɩɚɥɟɨɡɨɣɫɤɨɝɨ, ɦɟɡɨɡɨɣɫɤɨɝɨ ɢ ɤɚɣɧɨɡɨɣɫɤɨɝɨ ɜɨɡɪɚɫɬɚ. Ɇɨɳɧɨɫɬɶ ɨɫɚɞɨɱɧɨɝɨ 
ɱɟɯɥɚ ɞɨɫɬɢɝɚɟɬ 2200—2900 ɦ. ɇɚ ɪɚɡɦɵɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɱɟɬɜɟɪɬɢɱɧɵɯ 
ɨɬɥɨɠɟɧɢɣ (ɜɟɪɯɧɹɹ ɩɟɪɦɶ, ɧɢɠɧɢɣ ɬɪɢɚɫ, ɫɪɟɞɧɹɹ ɢ ɜɟɪɯɧɹɹ ɸɪɚ ɢ ɧɢɠɧɢɣ 
ɦɟɥ) ɤɨɦɩɥɟɤɫ ɱɟɬɜɟɪɬɢɱɧɵɯ ɨɬɥɨɠɟɧɢɣ, ɤ ɤɨɬɨɪɵɦ ɩɪɢɭɪɨɱɟɧɨ ɛɨɥɶɲɢɧɫɬɜɨ 
ɪɚɡɜɟɞɚɧɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

 
 1.11 Ʉɪɢɜɵɟ ɫɜɹɡɢ 

 
Ɂɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɫɜɹɡɢ ɇȻ f=H(Q) ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.6, ɝɪɚɮɢɤ ɤɪɢɜɵɯ , ɚ ɬɚɤɠɟ ɭɪɚɜɧɟɧɢɹ ɢɯ ɮɭɧɤɰɢɢ ɩɨɫɥɟ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1.3, 1.4. ɋɢɧɢɦ ɰɜɟɬɨɦ 
ɨɬɦɟɱɟɧɚ ɤɪɢɜɚɹ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ, ɡɟɥɟɧɵɦ ɞɥɹ ɥɟɬɧɟɝɨ. 

 
Ɍɚɛɥɢɰɚ 1.6 - Ɂɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɫɜɹɡɢ 

Q ɥɟɬɨ, ˏଷ/ɫ Q ɡɢɦɚ, ˏଷ/ɫ Zɧɛ, ɦ 
0 0 115 

220 176 117 
460 368 118,2 
690 552 119 
930 744 119,5 

1184 947,2 120 
1980 1584 121 
2850 2280 122 
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Ɋɢɫɭɧɨɤ 1.3 - Ƚɪɚɮɢɤ ɤɪɢɜɵɯ ɫɜɹɡɢ ɇȻ f=H (Q) ɞɥɹ ɡɢɦɵ 

 

 
Ɋɢɫɭɧɨɤ 1.4 - Ƚɪɚɮɢɤ ɤɪɢɜɵɯ ɫɜɹɡɢ ɇȻ f=H (Q) ɞɥɹ ɥɟɬɚ 

 
Ɂɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ȼȻ f=H(V) ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.7, 

ɝɪɚɮɢɤ ɤɪɢɜɨɣ, ɚ ɬɚɤɠɟ ɭɪɚɜɧɟɧɢɟ ɟɟ ɮɭɧɤɰɢɢ  ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.5 . 
 

Ɍɚɛɥɢɰɚ 1.7 - Ɂɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ 
Zɜɛ, ɦ 115 121,5 125,5 128 129,4 129,8 130 
V, ˍˏଷ 0 0,8 1,6 2,4 3,2 3,6 4 

 

y = -0,0000000000000000006688640x6 + 0,0000000000000051571190447x5

- 0,0000000000158993763250612x4 + 0,0000000255723491826565000x3 -

0,0000238370118950115000000x2 + 0,0147755973812309000000000x + 

115,0019732205400000000000000

115
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y = -0,0000000000000000001753387x6 + 

0,0000000000000016898846884x5 - 0,0000000000065123842191324x4 + 

0,0000000130930440100929000x3 - 0,0000152556910819612000000x2 + 

0,0118204787668219000000000x + 115,0019737411060000000000000

115
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Ɋɢɫɭɧɨɤ 1.5 - Ʉɪɢɜɚɹ ɫɜɹɡɢ ȼȻ f=H(V) 

 
ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (Ʉɨɦɫɬɪɨɦɫɤɨɝɨ ɊȾɍ) ɫɬɪɨɹɬɫɹ 

ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ. Ɋɚɫɫɦɨɬɪɢɦ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɞɜɭɯ ɩɟɪɢɨɞɨɜ: 
ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ, ɜɡɹɬɵɟ ɫ ɫɚɣɬɚ so-ups.ru. 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ ɫɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ ɜ ɬɚɛɥɢɰɟ Ȼ.1. 
ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ ɫɨɜɦɟɳɚɸɬɫɹ ɫ ɢɧɬɟɝɪɚɥɶɧɵɦɢ 

ɤɪɢɜɵɦɢ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɫɹɦ ɜ ɨɞɧɨɦ ɦɚɫɲɬɚɛɟ. Ƚɪɚɮɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɉɪɢɥɨɠɟɧɢɢ Ȼ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1. 

 
1.12 Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ  
 
ȼɬɨɪɵɦ ɷɬɚɩɨɦ ɫɬɪɨɹɬɫɹ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ʉɚɤ 

ɦɚɤɫɢɦɚɥɶɧɵɣ, ɬɚɤ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ. 

ɂ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɧɚɝɪɭɡɤɚ ɧɟɪɚɡɜɢɜɚɸɳɟɣɫɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ௧ܲ௠௔௫ = ܽ + ܾ ∙ cos (ሺ͵Ͳ° ∙ ݐ − ͳͷ°ሻ ∙ 𝜋ଵ଼଴˚),             (1.1) 

 
ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 

a, b  – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ 
-ɞɥɹ ɫɥɭɱɚɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ: 
 

,                 (1.2) 
 

y = -0,007367007579887290000000x6 + 

0,101119746919721000000000x5 -

0,563525596633553000000000x4 + 

1,751999218016860000000000x3 -

4,316384654492130000000000x2 + 

10,706349976360700000000000x + 

114,999997823151000000000000
114
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,                 (1.3) 

 ܽ = Ͷͻ͸ + Ͷʹͳʹ = Ͷͷͺ; 
 ܾ = Ͷͻ͸ − Ͷʹͳʹ = ͵͹ 

 

-ɞɥɹ ɫɥɭɱɚɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ: 

 ܽ = ௉೎̝˓ˈˇ+௉ˎ˔˓ˈˇଶ ;  ܾ = ௉೎̝˓ˈˇ−௉ˎ˔˓ˈˇଶ ,               (1.4) 

 ܽ = ͶͶͳ + ͵͹ʹʹ = ͶͲ͹; 
 ܾ = ͶͶͳ − ͵͹ʹʹ = ͵ͷ 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɢɜɟɞɟɧɵ ɜ 

Ɍɚɛɥɢɰɟ 1.8. Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢɜɟɞɟɧ ɧɚ 
Ɋɢɫɭɧɤɟ 1.6. 

 
Ɍɚɛɥɢɰɚ 1.8 - Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
Ɇɟɫɹɰ əɧɜ Ɏɟɜ Ɇɚɪ Ⱥɩɪ Ɇɚɣ ɂɸɧ ɂɸɥ Ⱥɜɝ ɋɟɧ Ɉɤɬ ɇɨɹ Ⱦɟɤ 
Pmax, 
Ɇȼɬ 

494 494 494 494 494 494 494 494 494 494 494 494 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɩɪɢɜɟɞɟɧɵ ɜ Ɍɚɛɥɢɰɟ 

1.9. Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢɜɟɞɟɧ ɧɚ Ɋɢɫɭɧɤɟ 1.6. 
 
Ɍɚɛɥɢɰɚ 1.9 - Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
Ɇɟɫɹɰ əɧɜ Ɏɟɜ Ɇɚɪ Ⱥɩɪ Ɇɚɣ ɂɸɧ ɂɸɥ Ⱥɜɝ ɋɟɧ Ɉɤɬ ɇɨɹ Ⱦɟɤ 
Pɫɪ, 
Ɇȼɬ 

440 440 440 440 440 440 440 440 440 440 440 440 
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Ɋɢɫɭɧɨɤ 1.6 - Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
1.13 ȼɗɊ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɫ 

ɩɨɥɧɨɜɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 
 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɪɢɧɹɬɨɣ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɱɢɫɥɹɸɬɫɹ ɦɨɳɧɨɫɬɢ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, 
ɩɨ ɮɨɪɦɭɥɟ: 

 ʒܰЭʠ = ݇𝑁 ∙ ܳʞʟ ∙  ʒЭʠ˒ˑˇ˅,                 (1.5)ܪ
 
ɝɞɟ ݇𝑁 = ͺ,͸ - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; Q୧˒ ˓ଽ଴%- ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; HʒЭʠɩɨɞɜ- ɧɚɩɨɪ  ɧɟɬɬɨ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ . 

 HʒЭʠ˒ˑˇ˅ = Zʑʐ − ZʜʐሺQʜʐሺtሻሻ − ∆h,               (1.6) 
 
ɝɞɟ Zʑʐ- ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ=798ɦ; ZʜʐሺQʜʐሺtሻሻ – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɵɦ ɫɜɹɡɢ; ∆h = 1 ɦ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ; 

Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ: 
 Nʑʤʙ = k୒ ∙ Qʑʤʙ ∙ HʒЭʠ˒ˑˇ˅,                (1.7) 
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ɝɞɟ Qʑʤʙ - ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ ɬɚɛɥɢɰɭ ȼ.1: 
 
∑Nɛɵɬ=173 Ɇȼɬ 
 
∑Nɜɯɤ=130 Ɇȼɬ 
 
1.14 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɟɦ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 

ɦɨɳɧɨɫɬɢ. Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɥɢɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɢɦɟɬ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɨɤɪɵɬɢɟ 
ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ) 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.7. 

 

 

Ɋɢɫɭɧɨɤ 1.7 – ɉɨɤɪɵɬɢɟ ɧɚɝɪɭɡɨɤ Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 
ɉɪɢ ɫɪɚɜɧɟɧɢɢ 2ɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ (ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɢ ɩɨ 

ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ) ɢɡ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɜ ɩɨɥɧɨɜɨɞɧɵɣ ɩɟɪɢɨɞ, ɤɨɬɨɪɵɟ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ 
ɧɚ ɡɢɦɭ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ. 
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 Nˋˊˎ = ∑ N˄˞˕ − ∑ N˅˘ˍ = ͳ͹͵ − ͳ͵Ͳ = Ͷ͵ ʛʑ˕,           (1.8) 
 ʒܰʏʟሺʓ,Яሻ = ʹ͸ ʛʑ˕ 
 ʒܰʏʟሺʜ,ʣሻ = ͳ͹ ʛʑ˕ 
 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɢɡɥɢɲɟɤ ɦɨɳɧɨɫɬɢ ɯɜɚɬɢɥɨ ɧɚ ɜɵɞɚɱɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 

ɦɨɳɧɨɫɬɢ ɜ ɱɟɬɵɪɟɯ ɦɟɫɹɰɚɯ (ɫ ɧɨɹɛɪɹ ɩɨ ɮɟɜɪɚɥɶ). ȼ ɦɟɫɹɰɵ, ɧɟ ɩɨɩɚɜɲɢɟ 
ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɪɚɛɨɬɚɟɦ ɩɨ ɦɨɳɧɨɫɬɢ ȼɏɄ. ȼ ɦɟɫɹɰɵ, ɩɨɩɚɜɲɢɟ ɩɨɞ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɪɚɛɨɬɚɟɦ ɧɚ ɦɨɳɧɨɫɬɢ ɪɚɜɧɵɟ ɫɭɦɦɟ ˅ܰ˘ˍ ɢ ˋܰˊˎ ɞɥɹ 
ɤɨɧɤɪɟɬɧɨɝɨ ɦɟɫɹɰɚ.  

 
1.15 ȼɗɊ 90%-ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
Ɋɚɫɱɟɬ ɪɚɛɨɬɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɥɟɧɞɚɪɧɵɦ ɦɟɬɨɞɨɦ 

ɧɚ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ. Ɉɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ 
ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱёɬɧɨɝɨ ɩɟɪɢɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɗɬɨ 
ɭɫɥɨɜɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɣ ɩɨɥɟɡɧɨɣ ёɦɤɨɫɬɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɂɚ ɧɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɟɫɹɰ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɩɨɥɨɜɨɞɶɹ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɷɬɨ ɢɸɧɶ. 

ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ=130ɦ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɨɛɴɟɦ ɪɚɜɟɧ ܸː ˃˚ = Ͷ,Ͳ ˍˏଷ, ɩɨɫɥɟ ɪɚɫɱёɬɚ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ ɩɨɥɭɱɟɧɵ 
ɨɬɦɟɬɤɚ ɍɆɈ=126,88 ɦ. 

ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɩɪɢɬɨɤ: 
 ܳɩɨɥ = ܳɛɵɬ − ܳɮ − ܳɢɫɩ − ܳɥ;               (1.9) 
 
Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ: 
 ܳɇȻ = ܳȽɗɋ + ܳɎ;               (1.10) 
 
ɉɪɢɪɚɳɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ±∆ ɜܸ = ±ܳɜɞɯ ∙  (1.11)               ,ݐ∆

 
ɝɞɟ ∆ݐ = ͵Ͳ ∙ ʹͶ ∗ ͵͸ͲͲ = ʹͷͻʹͲͲͲ ˔. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ: 
 ܳȽɗɋ = ܳɉɈɅ + ܳȼȾɏɊɇ;              (1.12) 
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ɍɪɨɜɟɧɶ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɛɴɟɦɭ ȼȻ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ  . 

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ȼȻ: 
ȼȻ ɫɪݖ  = ሺ௭ȼȻ

ɧ +௭ȼȻ
ɤ ሻଶ                (1.13) 

 
ɍɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɯɨɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ 

ɝɢɞɪɨɭɡɥɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ  
ɇɚɩɨɪ Ƚɗɋ: 
 
ɇɝɷɫ = ȼȻݖ − ɇȻݖ − ∆ℎ,              (1.14) 

 
ɝɞɟ ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = ͳ ˏ. 

ɋɪɟɞɧɟɢɧɬɟɪɜɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ: 
 

Ƚܰɗɋ = ݇𝑁 ∙ ܳȽɗɋ ∙ ɇɝɷɫ,              (1.15) 
 
ɝɞɟ ݇𝑁 - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇𝑁 = ͺ,͸. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɩɟɪɜɨɝɨ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ƚ ɜ ɬɚɛɥɢɰɟ Ƚ.1. 
ɋɨɝɥɚɫɧɨ ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ, ɨɬɦɟɬɤɚ ɍɆɈ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 126,9, 

ɬɚɤ ɤɚɤ ɨɧɚ ɹɜɥɹɟɬɫɹ ɧɢɡɲɟɣ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ. 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.8 
 

 
Ɋɢɫɭɧɨɤ 1.8 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
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1.16 Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɛɨɬɤɢ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ ɩɨɥɭɱɢɥɢ 12 ɦɨɳɧɨɫɬɟɣ .ȼ 

ɹɧɜɚɪɟ ɢ ɞɟɤɚɛɪɟ ɪɚɛɨɬɚɟɦ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 26 Ɇȼɬ,. 12 
ɦɨɳɧɨɫɬɟɣ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 1.10. 

 
Ɍɚɛɥɢɰɚ 1.10 - Ɇɨɳɧɨɫɬɢ 
Ɇɟɫɹɰ əɧɜ Ɏɟɜ Ɇɚɪ Ⱥɩɪ Ɇɚɣ ɂɸɧ ɂɸɥ Ⱥɜɝ ɋɟɧ Ɉɤɬ ɇɨɹ Ⱦɟɤ 
N, Ɇȼɬ 26 17 11 11 11 11 11 11 11 11 17 26 

 
1.17 ɂɄɇ. ȼɵɛɨɪ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ɜɫɟɯ ɦɟɫɹɰɟɜ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ ɭɫɥɨɜɢɸ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ. 
Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ,ɚɧɚɥɨɝɢɱɧɨ. 

ȼɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ ɂɄɇ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɞɥɹ ɱɟɝɨ ɧɚ ɫɚɣɬɟ ɫɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ ɧɚɯɨɞɢɦ ɞɚɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ.  

Ɍ.ɤ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɫɢɫɬɟɦɵ ɢɦɟɟɬ ɫɢɦɦɟɬɪɢɱɧɭɸ ɮɨɪɦɭ ,ɧɟɬ ɧɭɠɞɵ ɜ 
ɩɨɫɬɪɨɟɧɢɢ 12 ɂɄɇ. 

ɋɱɢɬɚɟɦ ɫɪɟɞɧɸɸ ɜɵɪɚɛɨɬɤɭ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɜ ɬɚɛɥɢɰɟ 1.11: 
 

Ɍɚɛɥɢɰɚ 1.11 - ɋɪɟɞɧɹɹ ɜɵɪɚɛɨɬɤɚ 
  əɧɜ Ɏɟɜ Ɇɚɪ Ⱥɩɪ Ɇɚɣ ɂɸɧ ɂɸɥ Ⱥɜɝ ɋɟɧ Ɉɤɬ ɇɨɹ Ⱦɟɤ 
ɗ,ɦɥɧ. 
Ʉȼɬ∙ɱ 

0,5 0,3 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,3 0,5 

 
ɉɨɫɥɟ, ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɤɚɠɞɭɸ ɂɄɇ ɜɩɢɫɚɬɶ ɫɪɟɞɧɸɸ ɜɵɪɚɛɨɬɤɭ ɡɚ 

ɤɚɠɞɵɣ ɦɟɫɹɰ  , ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɛɢɜ ɟɟ ɧɚ 2 ɢɥɢ ɛɨɥɟɟ ɱɚɫɬɟɣ ɞɥɹ ɪɚɛɨɬɵ ɜ 
ɛɚɡɟ ,ɩɢɤɟ ɢɥɢ ɩɨɥɭɩɢɤɟ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ. 

ȼɵɪɚɛɨɬɤɚ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɗɛɚɡɵ=ொౣi౤ ሺ˅˘ˍሻଶ ∙ ܪ ∙ ݇௡ ∙ ʹͶ Ɇȼɬ∙ɱ,           (1.16) 

 
ɝɞɟ H –ɧɚɩɨɪ ɜ ɡɚɞɚɧɧɵɣ ɦɟɫɹɰ. 

 
Ɉɫɬɚɜɲɭɸɫɹ ɜɵɪɚɛɨɬɤɭ ɫɱɢɬɚɟɦ , ɤɚɤ ɪɚɡɧɨɫɬɶ ɩɨɥɧɨɣ ɜɵɪɚɛɨɬɤɢ ɡɚ 

ɦɟɫɹɰ ɢ ɜɵɪɚɛɨɬɤɢ ɜ ɛɚɡɟ. ɉɟɪɟɦɟɳɚɹ ɤɚɬɟɬ ɜɵɪɚɛɨɬɤɢ ɩɨ ɝɪɚɮɢɤɭ ɂɄɇ ɦɟɧɹɟɦ 
ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɜ ɦɟɫɹɰɟ. 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɨɫɬɚɜɲɟɣɫɹ ɜɵɪɚɛɨɬɤɨɣ ɩɨɤɪɵɜɚɟɬ ɩɢɤɢ 
ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ  ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɱɚɫɬɨɬɵ 
ɫɟɬɢ. 

ȼ ɉɪɢɥɨɠɟɧɢɢ Ⱦ ɪɢɫɭɧɤɢ Ⱦ.1,Ⱦ.2,Ⱦ3 ɩɪɟɞɫɬɚɜɥɟɧɵ 3 ɂɄɇ ɫ ɜɩɢɫɚɧɧɵɦɢ 
ɫɭɳɟɫɬɜɭɸɳɢɦɢ  Ƚɗɋ, ɚ ɬɚɤɠɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɟɣ. 
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ȼɵɛɪɚɧɧɵɟ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 1.12. 
 

Ɍɚɛɥɢɰɚ 1.12 - Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ 
Ɇɟɫɹɰ əɧɜ Ɏɟɜ Ɇɚɪ Ⱥɩɪ Ɇɚɣ ɂɸɧ ɂɸɥ Ⱥɜɝ ɋɟɧ Ɉɤɬ ɇɨɹ Ⱦɟɤ 

Nɪɚɛ, 
Ɇȼɬ 

30,7 26 11 11 11 11 11 11 11 11 26 30,7 

 
1.18 Ɋɚɫɱёɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɱёɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
 

 ȼɟɥɢɱɢɧɚ ɪɟɡɟɪɜɨɜ, ɬɪɟɛɭɸɳɢɯɫɹ ɜ ɤɨɧɤɪɟɬɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, 
ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɦɟɬɨɞɢɤɟ ɨɩɢɫɚɧɧɨɣ ɜ ([]1, ɫɬɪ.46) ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 
ɫɨɫɬɚɜɥɹɟɬ 1,0 % ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 
ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

 ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɨ ɜɵɩɨɥɧɹɟɦɵɦ ɜ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɹɦ 
ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɭɦɦɵ: 

  ˖ܰ˔˕ˆˠ˔ = ˅ܰ˞˕.˓˃˄.ˆˠ˔ + ˓ܰˈˊː˃ˆ˓+ ˓ܰˈˊ˃˅˃˓,            (1.17) 
 
ɝɞɟ ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɦɚɤɫɢɦɭɦɚ 
ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ  ˅ܰ˞˕.˓˃˄.ˆˠ˔  
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɟɪɜɨɦɭ ɦɟɫɹɰɭ(ɹɧɜɚɪɸ). 

 ɂ ɞɥɹ ɷɬɨɝɨ ɦɟɫɹɰɚ ˅ܰ˞˕.˓˃˄.ˆˠ˔ = ͵Ͳ,͹ ʛʑ˕. 
 ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɫɨɫɬɚɜɥɹɟɬ 1,0% ɢ ɧɚɯɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
  N ː ˃ˆ˓ = ୒ౣ౗x˔−ˏ˞ଵ଴଴% ∙ ͳ% = ଷ଴,଻ ʛʑ˕ଵ଴଴% ∙ ͳ% = Ͳ,͵ͳ ʛʑ˕          (1.18) 

 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ʉɨɫɬɪɨɦɫɤɚɹ 

Ƚɗɋ ɛɭɞɟɬ ɪɚɜɧɚ: 
 
 ˖ܰ˔˕ˆˠ˔ = ˅ܰ˞˕.˓˃˄.ˆˠ˔ +  ܰː˃ˆ˓ = ͵Ͳ,͹ + Ͳ,͵ͳ = ͵ͳ ʛʑ˕         (1.19) 
  

Ⱦɚɥɟɟ ɩɪɢɫɬɭɩɚɟɦ ɤ ɩɨɫɬɪɨɟɧɢɸ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɫɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɧɚ ɩɨɤɪɵɬɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ 
ɜɫɟɦɢ ɭɱɚɫɬɧɢɤɚɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɪɚɡɦɟɳɟɧɢɟ ɪɟɡɟɪɜɨɜ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɨ 
ɤɨɧɤɪɟɬɧɵɦ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦ. 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɜ ɉɪɢɥɨɠɟɧɢɢ ȿ ɬɚɛɥɢɰɚ ȿ.1. 

Ⱦɢɚɝɪɚɦɦɚ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ.1.9. 
Ɋɟɦɨɧɬɧɵɟ ɦɨɳɧɨɫɬɢ ɜ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: 
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Ɋɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 

 ܰ˓ɟɦ =  ሺ𝑁˅˞˕.˓˃˄.ˆˠ˔ +𝑁˅˞˕.˓˃˄.ˆˠ˔,ː˃ˆ˓ሻ଼ = ሺ͵ͳ + ʹሻ/ͺ = Ͷ,ͳ ʛʑ˕         (1.20) 

 
Ɋɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 

˓ܰˈˏ˔˖щ.ʒЭʠ = ଵ∙𝑁˖˔˕˔˖щ.ʒЭʠ଼ = ସଽ଴଼ = ͸ͳ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ          (1.21) 

 
Ɋɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ Ɍɗɋ: 
 ˓ܰˈˏʡЭʠ = 𝑁˖˔˕ʡЭʠଶ ∙ ଵଶ + 𝑁˖˔˕ʡЭʠଶ ∙ ͳ = ସହହସ + ସହହଶ = ͵Ͷͳ,ʹ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ        (1.22) 

 

 

Ɋɢɫɭɧɨɤ 1.9 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 

1.19 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. ɉɨɫɤɨɥɶɤɭ ɫɪɚɛɨɬɚɬɶ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɦɨɠɧɨ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɬɨ ɩɪɨɜɨɞɢɬɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɪɚɫɱɟɬɨɜ. ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ: ɩɨ ɝɪɚɮɢɤɭ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ 
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ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɞɚɜɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɬɨɤɨɜ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɨɜɨɞɧɨɝɨ. ȼɬɨɪɨɣ ɜɚɪɢɚɧɬ: ɜ ɧɚɱɚɥɟ 
ɫɪɚɛɨɬɤɢ ɜɵɞɚɟɦ ɦɨɳɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɚ ɞɚɥɟɟ ɪɚɛɨɬɚɟɦ ɩɪɢ ɛɨɥɟɟ 
ɜɵɫɨɤɢɯ ɧɚɩɨɪɚɯ, ɱɟɦ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɬɟɦɢ ɦɨɳɧɨɫɬɹɦɢ, ɤɨɬɨɪɵɟ 
ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɸ ёɦɤɨɫɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɇɚɢɛɨɥɶɲɚɹ ɜɵɪɚɛɨɬɤɚ 
ɢɡ ɷɬɢɯ ɜɚɪɢɚɧɬɨɜ ɨɛɴɹɜɥɹɟɬɫɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɨɣ Ƚɗɋ. 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɚɧɚɥɨɝɢɱɧɨ ɦɚɥɨɜɨɞɧɨɦɭ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ɞɥɹ 
ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɪɟɠɢɦɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
∑ɗ=ɗ1+ɗ1+...+ɗ12              (1.23) 
 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɪɚɜɧɚ: ∑ɗ=142 ɦɥɧ. ɤȼɬ∙ɱ.  
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɬɪɨɢɬɫɹ 

ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 
ɪɢɫɭɧɤɟ 1.10.  

Ɍɚɛɥɢɰɵ ɫɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ ɀ ɜ ɬɚɛɥɢɰɟ ɀ.1. 
 

 
Ɋɢɫɭɧɨɤ 1.10 - Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ 
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2  ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ  
 
 Ɂɚɞɚɱɚ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɨɩɪɟ- 
ɞɟɥɟɧɢɢ ɟɝɨ ɬɢɩɨɜ ɢ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɩɪɢ ɡɚɞɚɧɧɨɣ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚ- 
ɰɢɢ, ɜɵɩɨɥɧɟɧɢɢ ɜɫɟɯ ɬɪɟɛɭɟɦɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɨɛɟɫɩɟɱɢɜɚɥɢ ɛɵ ɪɚɡɜɢɬɢɟ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɡɚ ɫɱɟɬ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚ- 
ɬɪɚɬɚɦɢ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ. 
 

2.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ. 
 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ 
ɬɭɪɛɢɧ, ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ 
ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ.  

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
ȽЭɋሺܳȽЭɋሻܪ  = )ɜɛݖ ɫܸɪɚɛ) − ɧɛሺܳɧɛሻݖ − ∆ℎ,                                      (2.1) 

 
ɝɞɟ  ݖɜɛሺ ɫܸɪɚɛሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ  ɨɬ ɇɉɍ ɞɨ ɍɆɈ; 

 ɧɛሺܳɧɛሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬݖ 
ɪɚɫɯɨɞɚ; 

Δh –  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
Ɉɩɪɟɞɟɥɢɦ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
 

ɭܰɫɬ
ɪ = ݇𝑁 ∙ ܳȽЭɋ ∙  ȽЭɋ,                                        (2.2)ܪ

 
2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 

ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ √ுʒЭʠ√ு𝑁˓ ,                  (2.3) 

 
ɝɞɟ  ܳȽЭɋ

௠௔௫- ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ. 

ɫɪɚɛV
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3) Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ȼɏɄ, 
ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ:  

 ܳʒЭʠ௠𝑖௡ = ͻͲ ˏଷ̝
 

 
Ɋɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.1 ɢ ɧɚ 

ɪɢɫɭɧɤɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1- Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Qɧɛ Zɧɛ,ɡɢɦɚ ɇ ɧɩɭ ɇ ɭɦɨ Hzɜɛ1(ɪ) H Q H Q 
0 115,00 14,8 10,9 14,0 15,0 234,8 11,0 321,7 

70 115,93 13,9 10,0 13,1 14,6 242,1 10,3 311,3 
140 116,67 13,2 9,2 12,3 14,1 249,8 9,6 300,5 
210 117,26 12,6 8,6 11,7 13,7 258,1 8,9 289,4 
280 117,74 12,1 8,2 11,3 13,2 266,9 8,2 277,8 
350 118,14 11,7 7,8 10,9 12,8 276,3 7,5 265,6 
420 118,47 11,4 7,4 10,5 12,3 286,4 6,8 252,9 
490 118,75 11,1 7,2 10,3 11,9 297,3 6,1 239,6 
560 118,99 10,9 6,9 10,0 11,4 309,0 5,4 225,4 
630 119,21 10,6 6,7 9,8 11,0 321,7 4,7 210,3 
700 119,41 10,4 6,5 9,6 

    770 119,59 10,3 6,3 9,4 
     

 
Ɋɢɫɭɧɨɤ 2.1 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ 
ɇȻ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱёɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 
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ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 

- ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ܪɪ = ͳʹ ɦ; 
- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠𝑖௡ = ͳͲ ɦ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠௔௫ = ͳ͸ ɦ; 
- ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳȽЭɋ

௠𝑖௡ = ͻͲ ɦయ
ɫ

. 
 

2.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ 
ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ, ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ nɫɢɧɯ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ 
ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ, ɝɢɞɪɨɚɝɪɟɝɚɬ ɪɚɛɨɬɚɥ 
ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. ɉɚɪɚɦɟɬɪɵ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɉɚɪɚɦɟɬɪ ɉɅ20-ȼ 
ɇɩɪɟɞ, ɦ 20 

ɇmin/Hmax 0,5 
n'Iopt, ɦɢɧ-1 146 
Q'Iopt, ɦ3/ɫ 1160 

ɦopt 0,920 
ɦ Ɋ1 0,882 

Q'I Ɋ1, ɦ3/ɫ 1,84 
D'1, ɦ 0,5 
Hɦɨɞ, ɦ 10 
tɦɨɞ, 0ɋ 20 

Ȟɦɨɞ, ɦ2/ɫ∙10̂ 6 1,01 
Ȟɧ, ɦ2/ɫ∙10̂ 6 1,3 

 
ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ Microsoft Excel ɛɵɥ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɞɥɹ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ, ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ. Ⱦɚɥɟɟ ɛɭɞɟɬ 
ɪɚɫɫɦɨɬɪɟɧ ɪɚɫɱɟɬ ɞɥɹ ɞɢɚɦɟɬɪɚ 5,6. 

 
Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 
 N˃ = ͻ,ͺͳQଵ˓′ DଵଶH୒˓√H୒˓η˕ηˆ̝˓,                                (2.4) 

 
ɝɞɟ Qଵ˓′ = ͳ,ͺͶ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
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η˕ − ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  ηˆ̝˓ = Ͳ,ͻ͹ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 
 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ : 
 η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε ∙ √ୈభˏୈభఱ √ʜˏʜN˓భబ √νːνˏఱ ) = ͳ − ሺͳ − Ͳ,ͺͺʹሻ (ሺͳ −

−Ͳ,͹ͷሻ + Ͳ,͹ͷ · √଴,ହହ,଺ఱ √ ଵ଴ଵଶ,ଶభబ √ ଵ,ଷଵ,଴ଵఱ ) = Ͳ,ͻͳͶ              (2.5) 

 
ɝɞɟ ηˏ − ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵˏ −ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ʜˏ −ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ– ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ୒˓ − ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ɋˏ, ɋː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; 0,75=ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣɬɭɪɛɢɧɵ). 

Ɍɨɝɞɚ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 N′˃ = ͻ,ͺͳ · ͳ,ͺͶ · ͷ,͸ଶ · ͳʹ,ʹ√ͳʹ,ʹ · Ͳ,ͻͳͶ · Ͳ,ͻ͹ = ʹͳ,ͳ͹ ʛʑ˕,             
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɱɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 Z′ୟ = ୒˖˔˕୒˓౗ = ଷଵ଴଴଴ଶଵଵ଻଴ = ͳ,Ͷ͸                     (2.6) 

 
ɝɞɟ N˖˔˕˓ = ͵ͳ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ. 

ɉɨɥɭɱɢɜɲɟɟɫɹ ɱɢɫɥɨ ɛɵɥɨ ɨɤɪɭɝɥɟɧɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɉɪɢɧɹɬɨ Zɚ=2. 
ɉɨɥɭɱɟɧɚ ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ: 

 Nୟ = ୒˖˔˕Z౗ = ଷଵ଴଴଴ଶ = ͳͷ,ͷ ʛʑ˕,              (2.7) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 n = n′୍ ˓ ∙ √ୌ˓∙∆ୈభ = ͳͶ͸ ∙ √ଵଶ,ଶ∙ଵ,଴ସହ,଺ = ͻʹ,͹ ˑ˄/ˏˋː,            (2.8) 

 

Ɍ
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ɝɞɟ n′୍ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; 

 

∆= Ƞ˕Ƞˏ = ଴,ଽଵସ଴,଼଼ଶ =1,04                (2.9) 

 
ɝɞɟ ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ. 

ɉɪɢɧɹɬɨ ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ ݊௖ = ͻ͵,ͺ ˑ˄/ˏˋː. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɪɚɛɨɬɵ ɛɵɥɢ ɧɚɧɟɫɟɧɵ ɧɚ ɝɥɚɜɧɭɸ ɭɧɢɜɟɪɫɚɥɶɧɭɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɪɚɛɨɱɢɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ. Ⱦɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɟɧɵ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 

 ݊′ூ = ௡˔∙஽భ√ு∙∆ ,                                           (2.10) 

 
ɝɞɟ nɫ– ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 

H – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ Hmax, Hɪ ɢ Hmin. 
 

Ⱦɥɹ Hmax: 
 ݊′ூ= ଽଷ,଼∙ହ,଺√ଵ଺,ଶ∙ଵ,଴ଷ଻ =130,2   

 
Ⱦɥɹ Hɪ: 
 ݊′ூ= ଽଷ,଼∙ହ,଺√ଵଶ,ଶ∙ଵ,଴ଷ଻=147,7   

 
Ⱦɥɹ Hmin: 
 ݊′ூ= ଽଷ,଼∙ହ,଺√ଵ଴,ସ∙ଵ,଴ଷ଻=160   

 
ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ– ɧɚɯɨɠɞɟɧɢɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ 

ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ.  
 

            (2.11) 
 

Ⱦɥɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 
 

         (2.12) 

 

 ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ˆ ˔˓ = ͳͷͷͲͲͻ,ͺͳ ∙ ͷ,͸ଶ ∙ ͳʹ,ʹଵ,ହ ∙ Ͳ,ͻ͹ = ͳ,ʹ͵ʹ 

ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ୫ୟxଵ,ହܪ ∙ 𝜂ˆ ˔˓ = ͳͷͷͲͲͻ,ͺͳ ∙ ͷ,͸ଶ ∙ ͳ͸,ʹଵ,ହ ∙ Ͳ,ͻ͹ = Ͳ,ͺͲͷ, 
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ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ:  
 ܳ′ூ = ொ೘𝑖೙௡∙஽భమ∙√ு୫୧୬∙∆ = ଽ଴ଵ∙ହ,଺మ∙√ଵ଴,ସ∙ଵ,଴ଷ଻ = Ͳ,ͺ͹,     (2.13) 

 
ɝɞɟ Qmin =90 ɦ3/c – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ, 

n=1 – ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 
 ܳ′ூ = ொ೘𝑖೙௡∙஽భమ∙√ு୫ୟx∙∆ = ଽ଴ଵ∙ହ,଺మ∙√ଵ଺,ଶ∙ଵ,଴ଷ଻ = Ͳ,͹Ͳ          (2.14) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ D1 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.3 - ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ 

D1,ɦ 4,00 4,50 5,00 5,60 6,00 6,30 7,10 

ηɬ 0,910 0,912 0,913 0,914 0,915 0,916 0,917 

Naɝɪ., Ɇȼɬ 10,8 13,6 16,9 21,2 24,3 26,8 34,1 

Z’a, ɲɬ. 2,88 2,27 1,84 1,46 1,27 1,16 0,91 
Za, ɲɬ. 3,0 3,0 2,0 2,0 2,0 2,0 2,0 

Nɚɝɪ ɭɬɨɱɧ. 
Ɇȼɬ 

10,33 10,33 15,50 15,50 15,50 15,50 15,50 

∆ 1,03 1,03 1,04 1,04 1,04 1,04 1,04 

n’c, ɨɛ/ɦɢɧ 129,52 115,22 103,76 92,71 86,57 82,47 73,23 

nɫɢɧɯ ɨɛ/ɦɢɧ 130,40 115,40 107,10 93,80 88,20 83,30 75,00 

n'I ɩɪɢ Hmin, 
ɨɛ/ɦɢɧ 

159,21 158,38 163,21 159,99 161,11 159,72 161,95 

n'I ɩɪɢ Hmax, 
ɨɛ/ɦɢɧ 

146,99 146,23 150,69 147,71 148,75 147,47 149,53 

n'I ɩɪɢ Hɪ, 
ɨɛ/ɦɢɧ 

127,56 126,90 130,77 130,20 129,09 127,98 129,76 

QI’·η 1,61 1,27 1,54 1,23 1,07 0,97 0,77 

QI’·η ɩɪɢ Hmax 1,05 0,83 1,01 0,80 0,70 0,64 0,50 

QI’ ɩɪɢ Hmin 
ɥ/ɫ 

1,72 1,36 1,10 0,87 0,76 0,69 0,54 

QI’ ɩɪɢ Hmax 
ɥ/ɫ 

1,38 1,09 0,88 0,70 0,61 0,55 0,44 

 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɣ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɨɧ 

ɪɚɛɨɬɵ ɧɚ Ƚɍɏ, ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢ ɡɧɚɱɟɧɢɣ QI’·η ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɡɨɧ ɪɚɛɨɬɵ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ ɛɵɥɢ ɜɵɛɪɚɧɵ ɞɢɚɦɟɬɪɵ ɪɚɛɨɱɢɯ ɤɨɥɟɫ D1=5ɦ; 5,6ɦɢ 
6ɦ. Ƚɍɏ ɫ ɩɨɫɬɪɨɟɧɧɵɦɢ ɡɨɧɚɦɢ ɪɚɛɨɬ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ ɬɭɪɛɢɧɵ 
ɉɅ20-ȼ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 
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(ɉɪɢɥɨɠɟɧɢɟ ɂ).. Ⱦɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 

2.3 Ɋɚɫɱɟɬ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ, 

ɨɩɪɟɞɟɥɟɧɚɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 Hୱ̌ ˑ˒ = ʑ − Zʜʐሺ୕ʜʐሻଽ଴଴ − σ ∙ H − ∆Hୱ,     (2.15) 

 
ɝɞɟ  B = ͳͲ,͵͵ ˏ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ZʜʐሺQʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; kσ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɤ ɧɚɬɭɪɧɨɣ ɢɡ ɜɵɪɚɠɟɧɢɹ (kσ = ͳ,ͳ); H – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ZʜʐሺQʜʐሻ; 

Δɇs = 1,5 ɦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 
ɭɱɢɬɵɜɚɸɳɢɟ ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ   ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, 
ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ; 

ΔZɯ.ɩɥ – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧ ɪɚɜɧɚ 0. 

 
Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ: 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɦɨɳɧɨɫɬɶɸ ɩɪɢܪ௠𝑖௡; 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 

ɦɨɳɧɨɫɬɶɸ ɩɪɢܪ௣; 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 

ɦɨɳɧɨɫɬɶɸ ɩɪɢܪ௠௔௫. 
 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱёɬ ɜɟɞɟɬɫɹ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-560: 
 

1) ɉɪɢ Hmin: 
 Hୱ = ͳͲ,͵͵ − ଵଵ଼,ଶଽ଴଴ − Ͳ,Ͷͺ ∙ ͳͲ,Ͷ − ͳ,ͷ =3,68ɦ,                    
 
2) ɉɪɢ Hɪ: 
 Hୱ = ͳͲ,͵͵ − ଵଵ଼,ଷଽ଴଴ − Ͳ,ͷ ∙ ͳʹ,ʹ − ͳ,ͷ = 2,06 ɦ,  
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3)ɉɪɢ Hmax: 
 Hୱ = ͳͲ,͵͵ − ଵଵ଼,ଵଽ଴଴ − Ͳ,͵͵ ∙ ͳ͸,ʹ − ͳ,ͷ =3,32 ɦ.  

 
Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-

500 ɢ ɉɅ20-ȼ-600. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɞɢɚɦɟɬɪɨɜ ɬɭɪɛɢɧɵ ɉɅ20-ȼ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4 
 
Ɍɚɛɥɢɰɚ 2.4 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ20-ȼ. 
ɉɚɪɚɦɟɬɪ η Zୟ, ɲɬ nୡ, ɨɛ/ɦɢɧ Nୟ, Ɇȼɬ Hୱ, ɦ 
ɉɅ-20-ȼ500 0,91 2 107,1 15,5 -0,24 
ɉɅ-20-ȼ560 0,91 2 93,8 15,5 2,06 
ɉɅ-20-ȼ600 0,91 2 88,2 15,5 3,05 

 
ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɬɦɟɬɨɤ ɭɫɬɚɧɨɜɤɢ ɊɄ 

ɩɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɭɸ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɚɹ ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɪɚɫɫɱɢɬɚɧɚ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɚ ɡɧɚɱɢɬ, ɞɥɹ 
ɞɪɭɝɢɯ ɜɚɪɢɚɧɬɨɜ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɛɭɞɟɬ ɨɞɧɨɡɧɚɱɧɨ ɨɛɟɫɩɟɱɟɧɚ, ɬɨ 
ɟɫɬɶ ɢɦɟɟɦ: 

ɉɅ20-ȼ-500: ܪ௦ = −Ͳ,ʹͶˏ ɢ ∇ܼ˓.ˍ = ͳͳͺ,Ͳͳˏ 
ɉɅ20-ȼ-560:ܪ௦ = ʹ,Ͳ͸ˏ ɢ ∇ܼ˓.ˍ = ͳʹͲ,͵͸ˏ 
ɉɅ20-ȼ-600:ܪ௦ = ͵,Ͳͷˏ ɢ ∇ܼ˓.ˍ = ͳʹͳ,Ͷͳˏ 
Ɉɩɢɪɚɹɫɶ ɧɚ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɪɚɫɱɟɬɵ ɢ ɢɫɯɨɞɹ ɢɡ ɫɨɜɨɤɭɩɧɨɫɬɢ 

ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɨɧɵ ɪɚɛɨɬɵ ɧɚ Ƚɍɏ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɣ 
ɡɚɦɟɬɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɢɡɦɟɧɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɝɪɟɝɚɬɚ ɜ 
ɰɟɥɨɦ, ɚ ɬɚɤɠɟ cɭɦɦɚɪɧɨɟ ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜɵɛɪɚɧɨ ɧɟɛɨɥɶɲɢɦ, ɱɬɨ 
ɩɨɡɜɨɥɢɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɢɡɜɟɫɬɢ ɷɤɨɧɨɦɢɸ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɩɨɤɭɩɤɭ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥɚ ɩɪɢɧɹɬɚ ɤ ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅ20-ȼ-560. 

 
2.4. Ɋɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
 
ȼ ɨɫɧɨɜɭ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɡɚɥɨɠɟɧɵ ɬɪɢ 

ɭɫɥɨɜɢɹ, ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ ɩɨɬɨɤ ɩɪɨɬɟɤɚɸɳɟɣ ɜ ɧɟɣ ɠɢɞɤɨɫɬɢ: 
1. Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 

ɚɩɩɚɪɚɬɚ. ɗɬɨ ɭɫɥɨɜɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɟɫɥɢ ɜ ɥɸɛɨɦ ɪɚɞɢɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɛɭɞɭɬ 
ɨɞɢɧɚɤɨɜɵ ɪɚɞɢɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɤɨɪɨɫɬɢ υr. 

2. Ɉɞɢɧɚɤɨɜɚɹ ɡɚɤɪɭɬɤɚ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ 
ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ, ɬ.ɟ. υur = const, ɝɞɟ υu – ɨɤɪɭɠɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ 
ɫɤɨɪɨɫɬɢ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɩɨɬɨɤɚ; r – ɪɚɞɢɭɫ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɨɱɤɢ. 

3. Ɋɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɬɚɤɢɦɢ, 
ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɭɪɨɜɧɟɦ ɞɨɩɭɫɬɢɦɵɯ ɩɨɬɟɪɶ. 

Ⱦɥɹ ɬɭɪɛɢɧɵ ɉɅ20-ȼ, ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ, ɫ 
ɩɥɨɫɤɢɦ ɩɨɬɨɥɤɨɦ ɢ ɭɝɥɨɦ ɨɯɜɚɬɚ φ ̊= 210˚. 
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1) ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
rɜɯ = 1,63·D1;               (2.16) 
 
rɜɯ = 1,63·5,6 = 9,13 ɦ ; 
 

2) ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 
 
b0 = 0,43·D1;               (2.17) 
 
b0= 0,43·5,6=2,41 ɦ; 
 

3) Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ (ɢɡ ɬɚɛɥɢɰɵ 
«Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɫɬɚɬɨɪɚ»): 

 Dୟ = ͺ,͹ͳ ˏ ; 
 
ra=Dɚ/2=8,71/2=4,36 ɦ;              (2.18) 
 

4) Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ (ɢɡ ɬɚɛɥɢɰɵ 
«Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɫɬɚɬɨɪɚ»): 

 Dୠ = ͹,ͷͻ ˏ ; 
 
rb=Db/2=7,59/2=3,8 ɦ;              (2.19) 
 

5) ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚɩɨɪɚ ɢ 
ɦɨɳɧɨɫɬɢ: 

 Q଴ = ୒ଽ,଼ଵ∙ୌ౦∙η˕ ౥౦౪;               (2.20) 

 Q଴ = ଵହହ଴଴ଽ,଼ଵ∙ଵଶ,ଶ∙଴,ଽଶ = ͳͶͲ,ͺ ˏଷ/˔ ; 

 
6) Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 

 Q˅˘ = ୕బ∙φଷ଺଴                 (2.21) 

 Q˅˘ = ଵସ଴,଼∙ଶଵ଴ଷ଺଴ = ͺʹ,ͳʹ ˏଷ/˔ ; 
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7) ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 
ɞɨɩɭɫɬɢɦɨɣ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ: 

 F˅˘ = ୕˅˘୚˅˘;                (2.22) 

 F˅˘ = ଼ଶ,ଵଶଷ,଼଴  = 21,61 ɦ2 ; 

 
8) ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ b˅˘ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ: 
 F˅˘ = b଴ሺrୟ − rୠሻ + ሺr˅˘ − rୟሻb˅˘ − ሺୠ˅˘−ୠబሻమଶ tgͳͷ୓;         (2.23) 

 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ: 
 ʹͳ,͸ͳ = ʹ,ͶͳሺͶ,͵͸ − ͵,ͺሻ + ሺͻ,ͳ͵ − Ͷ,͵͸ሻb˅˘ − ሺୠ˅˘−ଶ,ସଵሻమଶ tgͳͷ୓ ; 

 
ɉɨɫɥɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɪɢɦɟɬ ɜɢɞ: 
 Ͳ,ʹ͹b˅˘ଶ + ͳͲ,ͺͶb˅˘ − Ͷʹ,ͲͶ = Ͳ ; 
 
Ɋɟɲɚɹ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ, ɩɨɥɭɱɢɥɢ: 
 b˅˘ = ͺ,ͷ͸ ˏ ; 
 

9) ɒɢɪɢɧɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 a˅˘ = r˅˘ − rୟ = ͻ,ͳ͵ − Ͷ,͵͸ = Ͷ,͹͹ ˏ;           (2.24) 
 

10) ȼɟɥɢɱɢɧɚ m˅˘: 
 m˅˘ = b˅˘ − b଴ = ͺ,ͷ͸ − ʹ,Ͷͳ = ͸,ͳͷ ˏ;           (2.25) 
 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɹɟɬɫɹ 

ɚɧɚɥɨɝɢɱɧɨ. 
 a୧ = r୧ − rୟ;   m୧ = kଶ ∙ a୧;             (2.26) 

 kଶ = ୫˅˘ୟ˅˘ ;                 (2.27) 
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 b୧ = m୧ + b଴rk = rୟ + m୧ ∙ tnͳͷ୓;            (2.28) 
 
Ɂɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 J୧ = b଴ ∙ ln ቀ୰౗୰ౘቁ + b୧ ln ቀ୰i୰౗ቁ − rk ∙ ct݃ͳͷ୓ ∙ ln ቀ୰k୰౗ቁ + m୧         (2.29) 

 
ȼɟɥɢɱɢɧɚ ɭɝɥɚ ɫɩɢɪɚɥɢ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ:  
 φ୧୓ = ଶଵ଴୎˅˘ ∙ J୧ ;               (2.30) 

 
Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɫɱɢɬɚɧɵ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɋɄ: 
 a˅˘ = r˅˘ − rୟ = ͻ,ͳ͵ − Ͷ,͵͸ = Ͷ,͹͹ ˏ ;            (2.31) 
 m˅˘ = kଶ ∙ a˅˘ = ͳ,ʹͻ ∙ Ͷ,͹͹ = ͸,ͳͷ ˏ ;                     (2.32) 
 kଶ = ଺,ଵହସ,଻଻ = ͳ,ʹͻ ; 

 b˅˘ = m˅˘ + b଴ = ͸,ͳͷ + ʹ,Ͷͳ = 6,15 ɦ;                     (2.33) 
 rk = rୟ + m˅˘ ∙ tnͳͷ୓ = Ͷ,͵͸ + ͸,ͳͷ ∙ tnͳͷ୓ = ͸ ˏ ;          (2.34) 

 J˅˘ = b଴ ∙ ln ቀ୰౗୰ౘቁ + b˅˘ ln ቀ୰˅˘୰౗ ቁ − rk ∙ ct݃ͳͷ୓ ∙ ln ቀ୰k୰౗ቁ + m˅˘ ;         (2.35) 

 J˅˘ = ʹ,Ͷͳ ∙ ln ቀସ,ଷ଺ଷ,଼ ቁ + ͺ,ͷ͸ ∙ Ͳ,͹Ͷ − ͹,ͳͻ + ͸,ͳͷ = ͷ,͸ ˏ ;  

 φ˅୓̆ = ଶଵ଴୎˅˘ ∙ J˅˘ = ଶଵ଴ହ,଺ ∙ ͷ,͸ = ʹͳͲ ୓ ;                  (2.36) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɧɟɫɥɢ ɜ ɬɚɛɥɢɰɭ 2.5: 
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Ɍɚɛɥɢɰɚ 2.5 - Ɋɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ɋɟɱɟɧɢɹ ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 
ri 9,13 8,69 8,26 7,83 7,39 6,96 6,52 6,09 5,66 5,22 4,79 4,36 
bi 8,56 8,00 7,44 6,88 6,32 5,76 5,20 4,65 4,09 3,53 2,97 2,41 
rk 6,00 5,85 5,70 5,55 5,40 5,25 5,10 4,95 4,80 4,65 4,50 4,36 
rk/ra 1,38 1,34 1,31 1,28 1,24 1,21 1,17 1,14 1,10 1,07 1,03 1,00 
ln(rk/ra) 0,32 0,30 0,27 0,24 0,22 0,19 0,16 0,13 0,10 0,07 0,03 0,00 
ri/ra 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 1,00 
ln(ri/ra) 0,74 0,69 0,64 0,59 0,53 0,47 0,40 0,34 0,26 0,18 0,09 0,00 
b*ln(ri/ra) 6,33 5,53 4,76 4,03 3,35 2,70 2,10 1,56 1,07 0,64 0,28 0,00 
rk*ctgy 22,41 21,85 21,29 20,73 20,17 19,61 19,1 18,5 17,9 17,4 16,8 16,3 
rk*ctgy*ln 7,19 6,46 5,74 5,04 4,35 3,68 3,02 2,38 1,76 1,16 0,57 0,00 
mi 6,15 5,59 5,03 4,47 3,91 3,36 2,80 2,24 1,68 1,12 0,56 0,00 
Ji 5,62 4,99 4,38 3,8 3,24 2,71 2,21 1,74 1,32 0,93 0,6 0,33 
Ɏɢi 210 186 164 142 121 101 82 65 49 35 23 12 
ai 4,77 4,34 3,91 3,47 3,04 2,6 2,17 1,74 1,3 0,87 0,43 0 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɢ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=f(ri) 

(ɪɢɫɭɧɨɤ 2.2). ɑɟɪɬёɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ʉ. 
Ɂɧɚɱɟɧɢɹ ɪɚɡɛɢɟɧɢɹ ɭɝɥɚ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɚɦɟɪɵ ɧɚ ɢɧɬɟɪɜɚɥɵ ɫ ∆ φɫɩ 
= 150 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 

 
Ɍɚɛɥɢɰɚ 2.6- ɡɧɚɱɟɧɢɹ ri ɢ ϕi ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ϕi 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 
R,ɦ 3,8 4,5 5,1 5,5 6,0 6,4 6,7 7,0 7,4 7,7 8 8,3 8,6 8,9 9,1 
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Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=f(ri) 

 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɲɢɪɢɧɵ ɜɨɞɨɜɨɞɚ ɢɡ Ƚɍɏ ɩɨɥɭɱɟɧɨ ɡɧɚɱɟɧɢɟ ܤ′ =ͻ,ͳ͵ ˏ. b = ͳ.͵ͷ  ˏ ; 
ɒɢɪɢɧɚ ɜɨɞɨɜɨɞɚ ɫ ɭɱёɬɨɦ ɲɢɪɢɧɵ ɛɵɱɤɚ: 
ܤ  = ′ܤ + ܾ = ͻ,ͳ͵ + ͳ,͵ͷ = ͳͲ,Ͷ͹ͺ ˏ.           (2.37) 
 
2.5 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 
ȼɚɥ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɝɢɞɪɨɬɭɪɛɢɧɵ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ 𝑁௡˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ଵହହ଴଴ଽଷ,଼ = ͳ,͸ͳ ˍʜ ∙ ˏ          (2.38) 

 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ): 
˅∗ܦ  ൒ (ହ,ଵ∙ʛˍ˓𝜏ˇˑ˒ )଴.ଷଷ = ቀହ,ଵ∙ଵ,଺ଵଷଶ ቁ଴.ଷଷ = Ͳ,͸ͷ ˏ           (2.39) 

 𝜏ˇˑ˒ = ͵Ͳ ÷ ͵ͷɆɩɚ; 
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ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɚɥɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 
ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: Dɜ=650 ɦɦ 

 
2.6 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 

 
ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɦ ɟɝɨ ɪɚɡɦɟɪɵ ɢ ɩɪɨɜɟɪɹɟɦ ɩɨ 

ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɞɢɚɥɶɧɭɸ ɫɢɥɭ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ: 
  ܴ˓˃ˇ = Ͳ,ͺ ∙ ܰ݊˔ˋː˘ ∙ ଵܦ = Ͳ,ͺ ∙ ͳͷͷͲͲͻ͵,ͺ ∙ ͷ,͸  = ʹ͵,͸ͳˍʜ                                                ሺʹ.ͶͲሻ 

 

Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀˒, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 
ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ (15 ÷ 20) ɦɦ ɛɨɥɶɲɟ ܦ˅: 

   ݀˒ = ˅ܦ + Ͳ,Ͳʹ = Ͳ,͸ͷ + Ͳ,Ͳʹ = Ͳ,͸͹ ˏ                                                      ሺʹ.Ͷͳሻ 
 

Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
ˇ˖݌  = ܴ˓˃ˇ݀˒ ∙ ℎ˒ = ʹ͵,͸ͳͲ,͸͹ ∙ Ͳ,͵ = ͳͳ͹,ͶͶ ˍʞ˃                                                        ሺʹ.Ͷʹሻ 

 
ɝɞɟ     ℎ˒ = Ͳ,͵ ˏ, - ɜɡɹɬ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɬɚɛɥɢɰɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ܦ˅. 

Ⱦɥɹ ɤɨɥɶɰɟɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 
ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 

[ˇ˖݌]  = ʹͻ ∙ ܷ = ʹͻ ∙ ͸,ͷͺ = ͳͻͲ,ͺʹ ˍʞ˃ሺͷ.͸ሻ  (2.43) 

 ܷ = 𝜋∙௡˔ˋː˘∙ௗʞଷ଴ = ଷ,ଵସ∙ଽଷ,଼∙଴,଺଻ଷ଴ = ͸,ͷͺ ˏ ˔ˈˍ⁄ (5.7)   (2.44) 

 

Ɍɨɝɞɚ: 
ˇ˖݌  < [ˇ˖݌] → ͳͳ͹,ͶͶ < ͳͻͲ,ͺʹ ˍʞ˃ → ˖˔ˎˑ˅ˋˈ ˅˞˒ˑˎːˈːˑ. 
 

ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ.  
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Ɉɩɪɟɞɟɥɢɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ =  ோ˓˃ˇሺଵ+ଶ ୡ୭ୱ 𝛼+ଶ ୡ୭ୱሺଶ 𝛼ሻሻ              (2.45) 

 ܴଵ = ଶଷ,଺ଵଵ+ଶ ୡ୭ୱቀయలబఴ ቁ+ଶ∙ୡ୭ୱ ሺଶ∙యలబఴ ሻ = ʹͲ,ͷ͵ ˍʜ   

 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ˇ˖݌  = ܴ˓˃ˇ݈˔ˈˆˏ ∙ ℎ˒ = ʹ͵,͸ͳͲ,ʹ͵ ∙ Ͳ,͵ = ͵Ͷʹ,ͳ͹ ˍʞ˃                                                     ሺʹ.Ͷ͸ሻ 

 

ɝɞɟ ݈˔ˈˆˏ - ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱɟɦ 

 ݈˔ˈˆˏ = Ͳ,ͺ͹ ∙ ߨ ∙ ݀ʞܼ˔ˈˆˏ = Ͳ,ͺ͹ ∙ ͵,ͳͶ ∙ Ͳ,͸͹ͺ = Ͳ,ʹ͵ ˏ                                       ሺʹ.Ͷ͹ሻ 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 

ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 
[ˇ˖݌]  = ͷͲ ∙ ܷ = ͷͲ ∙ ͸,ͷͺ = ͵ʹͻ ˍʞ˃                                                             ሺʹ.Ͷͺሻ 

 
Ɍɨɝɞɚ: 
ˇ˖݌  < [ˇ˖݌] → ͵Ͷʹ,ͳ͹ < ͵ʹͻ ˍʞ˃ → ˖˔ˎˑ˅ˋˈ ːˈ ˅˞˒ˑˎːˈːˑ. 
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ɉɨ ɪɚɫɱɟɬɚɦ ɜɢɞɧɨ, ɱɬɨ  ɜ ɤɨɥɶɰɟɜɨɦ ɩɨɞɲɢɩɧɢɤɟ 
ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ (݌˖ˇ >  Ⱦɥɹ .([ˇ˖݌]
ɭɫɬɚɧɨɜɤɢ ɜɵɛɢɪɚɟɦ ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ. 
 

2.7 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɬɫɹ ɫɟɪɢɣɧɵɣ ɬɢɩ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. Ɉɫɧɨɜɧɵɟ ɤɪɢɬɟɪɢɢ ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɛɨɪ 
ɝɟɧɟɪɚɬɨɪɚ - ɷɬɨ ɟɝɨ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ ɫ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɢ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, 
ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ ɫ ɦɨɳɧɨɫɬɶɸ ɬɭɪɛɢɧɵ. 
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Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɜ 10% ɨɬ ɦɨɳɧɨɫɬɢ ɬɭɪɛɢɧɵ.  
Ɇɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ ܰ = ͳͷͷͲͲ ˍʑ˕; 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊ = ͻ͵,ͺ; 
Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɞɚɧɧɵɯ ɤɪɢɬɟɪɢɹɯ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɲɢɦ 

ɞɚɧɧɵɦ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɫɟɪɢɢ ȼȽɋ 850/110-64. Ɉɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. 

 
Ɍɚɛɥɢɰɚ 2.7 - Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 850/110-64 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɥɢɱɢɧɵ 

Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɹ 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ 

ܲː ˑˏ Ɇȼɬ 16 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɦɨɳɧɨɫɬɢ 

cos𝜑 ɨ.ɟ. 0,8 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

ܷːˑˏ ɤȼ 10,5 

ɂɫɩɨɥɧɧɢɟ Ɂɨɧɬɢɱɧɵɣ 
 

2.8 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ 
ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [ɋɩɪɚɜɨɱɧɢɤ ɓɚɜɟɥɟɜɚ, Ɋɢɫɭɧɨɤ-10.9] ɨɩɪɟɞɟɥɟɧ ɬɢɩ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚɩɨɪɚ 20 ɦ ɢ D1 –5,6 ɦ: 

 Ɇɇɍ2,5/1-40-4-2 ; 
ɝɞɟ 2,5 - ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 

1 - ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ; 
40 - ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40ɤɝɫ/ɫɦ2; 
4 - ɫɥɢɜɧɨɣ ɛɚɤ, ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶɸ 20ɦ3; 
2 - ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
 
2.9 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 

ɗȽɊ ɜɵɛɢɪɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɢɩɚ ȽɌ ɢ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ, ɬɨ ɜɵɛɢɪɚɟɦ 
ɗȽɊɄ.  

Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ - 100ɦɦ.  
ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ: 
ɗȽɊɄ-100 ; 

ɝɞɟ ɗȽɊɄ - ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɫ ɤɨɦɛɢɧɚɬɨɪɨɦ; 
100 - ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ. 
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3 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
 

1. Ʉɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ: 2 ɲɬ. 
2. ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 1. 
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ȼȽɋ-850/110-64 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1- ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ȼȽɋ-850/110-64 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ܵːˑˏ, ʛʑʏ 20 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ʟːˑˏ, ʛʑ˕ 16 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܿݏ݋𝜑, ˑ. ˈ. 0,8 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ܷːˑˏ, ˍʑ 10,5 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊ːˑˏ, ˑ˄/ˏˋː 93,8 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ܺௗ, ˑ. ˈ. 0,7 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܺ’ௗ , ˑ. ˈ. 0,29 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܺ”ௗ, ˑ. ˈ. 0,20 

 
3.2 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ 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 "Ɇɚɧɬɭɪɨɜɨ " 20 ɤɦ.  
Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 

ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ. 
 
3.3 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 

ɜɢɞɨɜ ɛɥɨɤɨɜ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, 
ɪɚɫɱёɬɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ ɨɞɢɧɨɱɧɨɝɨ 
ɛɥɨɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 S˓˃˔˚ = ʟʒ ːˑˏ−ʟ˔.ː.ୡ୭ୱφʒ = ଵ଺−଴,ଷଶ଴,଼ = ͳͻ,͸ ʛʑ ∙ ʏ                                     (3.1) 

 
ɝɞɟ P̝ .ː. = Ͳ,͵ʹ ʛʑ˕ – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
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ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɦɨɳɧɨɫɬɢ ɜ ɮɨɪɦɭɥɟ (3.1) ɜɵɛɢɪɚɟɬɫɹ ɫɢɥɨɜɨɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɪɚɫɯɨɠɞɟɧɢɹ ɡɧɚɱɟɧɢɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɨɥɭɱɟɧɧɨɣ ɩɨ 
ɮɨɪɦɭɥɟ ɨɬ ɩɚɫɩɨɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɪɚɧɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ 40%.  

ɋ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɛɵɥ ɜɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɇ-25000/110.   
ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2- ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ-25000/110. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ ܵːˑˏ, ʛʑʏ 25 

ȼɵɫɲɟɟ ɧɚɩɪɹɠɟɧɢɟ Uɜɵɫ, ɤȼ 115 
ɇɢɡɲɟɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɢɡ, ɤȼ 10,5 

ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ∆P, ɤȼɬ 130 
ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ 
∆Pɯ, ɤȼɬ 21 

ɉɨɬɟɪɢ ɬɨɤɚ ɧɚ ɯɨɥɨɫɬɨɦ 
ɯɨɞɭ 

∆Iɯ, % 0,31 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ 

Uˍ, % 10,5 

 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɨɦɢɧɚɥɶɧɨɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɭɤɪɭɩɧɟɧɧɨɦ ɛɥɨɤɟ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɮɨɪɦɭɥɚ: 
 S˓˃˔˚ = ʹ ∙ ʟʒ ːˑˏ−ʟ˔.ː.ୡ୭ୱφʒ = ʹ · ଵ଺−଴,ଷଶ଴,଼ = ͵ͻ,ʹ ʛʑ ∙ ʏ                                 (3.2) 

 
ɋ ɭɫɥɨɜɢɟɦ ɬɟɯ ɠɟ ɭɫɥɨɜɢɣ, ɩɨ ɤɨɬɨɪɵɦ ɜɵɛɢɪɚɥɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɞɥɹ 

ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɇ-40000/110 ɞɥɹ 
ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ.  

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ-40000/110 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.3. 
 
Ɍɚɛɥɢɰɚ 3.3 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ-40000/110. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 

ɦɨɳɧɨɫɬɶ ܵːˑˏ, ʛʑʏ 40 

ȼɵɫɲɟɟ ɧɚɩɪɹɠɟɧɢɟ Uɜɵɫ, ɤȼ 115 
ɇɢɡɲɟɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɢɡ, ɤȼ 10,5 

ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ∆P, ɤȼɬ 170 
ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ 
∆Pɯ, ɤȼɬ 22 

ɉɨɬɟɪɢ ɬɨɤɚ ɧɚ ɯɨɥɨɫɬɨɦ 
ɯɨɞɭ 

∆Iɯ, % 0,28 
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ɉɨɫɥɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɩɨɬɟɪɶ ɗɗ ɦɟɬɨɞɨɦ 
ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ τ. Ɋɚɫɱɟɬ 
ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɬɟɪɶ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

τ=ሺͲ,ͳʹͶ + ʡ೘𝑎𝑥ଵ଴ర ሻଶ ∙ ͺ͹͸Ͳ = ሺͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ሻଶ ∙ ͺ͹͸Ͳ=2405 ɱ/ɝɨɞ              (3.3) 
 
ɝɞɟ Ɍmax=4000 ɱ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɟɧɟɪɚɬɨɪɨɜ Ƚɗɋ. 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. 
 
tɪɚɛ=8760-ȝ·Ɍɩɥ-ω· Ɍɜ=8760-1·30-0,025·60=8728 ɱ                                     (3.4) 

 

ɝɞɟ  ȝ=1 ଵˆˑˇ −ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ); 
Ɍɩɥ=30 ɱ –ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ; 
ω=0,025 ଵˆˑˇ –ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
Ɍɜ=60 ɱ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɪɟɦɨɧɬɨɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
Ⱦɚɥɟɟ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɩɨɬɟɪɶ ɗɗ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ. Ɋɚɫɱɟɬ 

ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɨɞɢɧɨɱɧɨɝɨ ɢ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ ɞɥɹ ɜɵɛɨɪɚ ɨɩɪɟɞɟɥёɧɧɨɝɨ 
ɬɢɩɚ ɛɥɨɤɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɩɨɫɬɪɨɟɧɢɟ ɝɥɚɜɧɨɣ ɫɯɟɦɵ 
Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ. 

ɋ ɧɚɱɚɥɚ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ. 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 
∆Wxx=∆Px·tɪɚɛ=0,022·8728=183 Ɇȼɬ·ɱ                                                       (3.5) 
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ. 
 

∆Wɩ=
∆௉௡˕ ∙ ሺௌ˓˃˚˔ௌːˑˏ ሻଶ ∙ 𝜏 = Ͳ,ͳ͵ ∙ ሺଵଽ,଺ଶହ ሻଶ ∙ ʹͶͲͷ = ͳͻʹ,ͳ͹ Ɇȼɬ·ɱ                    (3.6) 

 
ɝɞɟ ݊˕ = ͳ −ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ɂɡɞɟɪɠɤɢ ɧɚ ɩɨɬɟɪɢ ɗɗ, ɞɥɹ ɨɞɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɛɥɨɤɚ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ. 

  ʗଵ ˄ˎˑˍ˒ˑ˕ˈ˓ˋ==β1·∆Wxx+ β2·∆Wɩ=1,2·10-2·183+2·10-2·192,17=6,04 ɬɵɫ.ɪɭɛ/ɝɨɞ           (3.7)  
 

Ɍɚɤ ɤɚɤ 2 ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 2 
ɟɞɢɧɢɱɧɵɯ ɛɥɨɤɚ, ɫɭɦɦɚɪɧɵɟ ɢɡɞɟɪɠɤɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 

 ʗ˔˖ˏ˃˓ː˞ˈ˒ˑ˕ˈ˓ˋ =ʗଵ ˄ˎˑˍ˒ˑ˕ˈ˓ˋ ∙ ʹ=6,04∙ ʹ=12,09 ɬɵɫ.ɪɭɛ/ɝɨɞ                                       (3.8) 
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Ⱦɚɥɟɟ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɞɥɹ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ ɩɨ ɮɨɪɦɭɥɚɦ, ɤɨɬɨɪɵɟ 
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɢ ɪɚɫɱɟɬɟ ɞɥɹ ɪɚɫɱɟɬɚ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ, ɢɬɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ 
ɞɜɭɯ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.4. 

 
Ɍɚɛɥɢɰɚ 3.4 –ɂɬɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɱɟɬɨɜ ɨɞɢɧɨɱɧɨɝɨ ɢ ɨɛɴɟɞɢɧёɧɧɨɝɨ ɛɥɨɤɨɜ 
ȼɟɥɢɱɢɧɚ Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ Ɉɛɴɟɞɢɧёɧɧɵɣ ɛɥɨɤ 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ∆Wxx , Ɇȼɬ·ɱ 183 192 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ∆Wɩ , Ɇȼɬ·ɱ 192,17 196,32 

ɂɡɞɟɪɠɤɢ ɧɚ ɩɨɬɟɪɢ ʗ˔˖ˏ˃˓ː˞ˈ˒ˑ˕ˈ˓ˋ , ɬɵɫ.ɪɭɛ/ɝɨɞ 6,04 6,23 

 
3.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ. 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ 

ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɜɫɟ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɧɵ ɦɨɝɥɢ ɜɨɡɥɚɝɚɬɶɫɹ ɧɚ ɨɞɢɧ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ. ɋ ɭɱɟɬɨɦ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɪɚɫɱɟɬ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɫɬɚɧɰɢɢ ɢ ɩɨɫɥɟ ɱɟɝɨ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

 ʠܲʜ̝̞˃ː˙ˋˋ = ̟ܲ ˔˕˃ːˑ˅ˎˈːː˃я ∙ Ͳ,Ͳͳ=31∙ Ͳ,Ͳͳ=0,31 Ɇȼɬ                                 (3.9) 
 
ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ. ɉɨ ɩɨɞɯɨɞɹɳɟɣ ɦɨɳɧɨɫɬɢ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-160/1. 
ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-160/1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 - ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-160/1  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ ܵːˑˏ, ʛʑʏ 0,16 

ȼɵɫɲɟɟ ɧɚɩɪɹɠɟɧɢɟ Uɜɵɫ, ɤȼ 10,5 

ɇɢɡɲɟɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɢɡ, ɤȼ 0,4 

ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

∆P, ɤȼɬ 2,7 

ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ 

∆Pɯ, ɤȼɬ 0,7 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ 

∆Uɤ, % 4 

 
3.5 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ. 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
 S∑ = nˆ ∙ ቀ୔ˆ−୔˔ːୡ୭ୱφˆ ቁ=2·ቀଵ଺−଴,ଵ଺଴,଼ ቁ = ͵ͻ,͸ ʛʑʏ.                                             (3.10) 
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nɥ=
ௌ∑𝑃˒ˈ˓ˈˇ∙ೖౙ౥౩ ሺ𝜑ሻ + ͳ = ଷଽ,଺యబ∙భ,రబ,ఴ + ͳ = ͳ,͹͸                                             (3.11) 

 
ɝɞɟ Pɩɟɪɟɞ=30 Ɇȼɬ - ɉɪɟɞɟɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ 110. 

k=1,4- ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɢɞɟɧɢɹ ɞɥɹ ȼɅ 110 ɤȼ. 
ɉɨɥɭɱɟɧɧɨɟ ɱɢɫɥɨ ɤɨɥɢɱɟɫɬɜɚ ɥɢɧɢɣ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɧɚɢɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ nɥ=2.  
Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 110 ɤȼ. 
 I˓˃˄ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଷଽ,଺ଶ∙√ଷ∙ଵଵ଴ = Ͳ,ͳͲͶ ˍʏ                                                       (3.12) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ. 
 I˓˃˔˚ = αʡ ∙ α୧ ∙ I˓˃˄ = ͳ ∙ ͳ,Ͳͷ ∙ Ͳ,ͳͲͶ = ͳͲͻ ʏ                                         (3.13) 

 
ɝɞɟ α୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  αɌ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɪɚɫɱɟɬɧɨɝɨ ɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɉɍɗ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɛɨɪ ɩɪɨɜɨɞɚ Ⱥɋ-240/32. 

ɉɚɪɚɦɟɬɪɵ ɥɢɧɢɢ Ⱥɋ-240/32 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 - ɉɚɪɚɦɟɬɪɵ ɥɢɧɢɢ Ⱥɋ-240/32 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 

ɮɚɡɟ 
R0, Ɉɦ/ɤɦ ɏ0, Ɉɦ/ɤɦ b0, ɋɦ/ɤɦ 

Ⱦɨɩɭɫɬɢɦɵɣ 
ɬɨɤ, Ⱥ 

1 0,121 0,435 2,60·10-4 605 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɩɪɨɜɨɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɟɝɨ ɧɚ 

ɞɨɩɭɫɬɢɦɨɫɬɶ ɩɨ ɚɜɚɪɢɣɧɨɦɭ ɬɨɤɭ. 
 I˒.˃˅ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଷଽ,଺ଵ∙√ଷ∙ଵଵ଴ = ʹͲͺ ʏ.                                                  (3.14)  

 
3.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ. 
 
Ɉɤɨɧɱɚɬɟɥɶɧɵɦ ɬɢɩɨɦ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ (ɨɞɢɧɨɱɧɵɣ, ɨɛɴɟɞɢɧёɧɧɵɣ) 

ɜɵɛɢɪɚɟɬɫɹ ɬɨɬ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɧ. Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ 
ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 
 
K=KɌ·n+m·Kɋɇ+KɈɊɍ=2·8000+2·410+6600=23420 ɬɵɫ.ɪɭɛ                   (3.15) 
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ɝɞɟ n=2 - ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɄɌ=8000 ɬɵɫ.ɪɭɛ -  ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
m=2 - ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
Kɋɇ=410 ɬɵɫ.ɪɭɛ -  ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
KɈɊɍ=6600 ɬɵɫ.ɪɭɛ - ɫɬɨɢɦɨɫɬɶ ɈɊɍ. 
Ɂɧɚɱɟɧɢɹ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɞɢɧɨɱɧɵɣ ɢ ɨɛɴɟɞɢɧёɧɧɵɣ ɛɥɨɤ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 
 

Ɍɚɛɥɢɰɚ 3.7 - ɂɬɨɝɨɜɵɟ ɡɧɚɱɟɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ Ɉɛɴɟɞɢɧёɧɧɵɣ ɛɥɨɤ 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, 
ɬɵɫ.ɪɭɛ 

23420 29420 

 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 
 
Ɂ1=ȿ·Ʉ+ɂ=0,15·23420+12,08=3525,09 ɬɵɫ.ɪɭɛ                                       (3.16) 

 
ɝɞɟ ȿ=0,15-ɧɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

ɂɬɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɞɥɹ ɫɯɟɦ ɫ ɪɚɡɧɵɯ ɬɢɩɨɜ 
ɛɥɨɤɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.8. 

 
Ɍɚɛɥɢɰɚ 3.8 - ɂɬɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ ɍɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ 

ɡɚɬɪɚɬɵ, ɬɵɫ.ɪɭɛ 
3525,09 4419,23 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɧɢɰɵ ɦɟɠɞɭ ɨɞɢɧɨɱɧɵɦ ɢ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ ɜ % 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ. 
 

∆Ɂ=|ʖభ−ʖమʖభ | ∙ ͳͲͲ = |ଷହଶହ,଴ଽ−ସସଵଽ,ଶଷଷହଶହ,଴ଽ | ∙ ͳͲͲ = ʹͷ%                     (3.17) 

 
ɂɫɯɨɞɹ ɨɬ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɡɧɢɰɵ ɫɬɨɢɦɨɫɬɢ ɦɟɠɞɭ ɞɜɭɦɹ ɛɥɨɤɚɦɢ ɩɨɥɧɵɯ 

ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ 
ɝɥɚɜɧɭɸ ɫɯɟɦɭ Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ ɢɡ ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɨɜ. 

 
3.7 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ȼɇ 
 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ-110 ɤȼ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ 

ɱɟɬɵɪёɯɭɝɨɥɶɧɢɤɚ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ – 110 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1. 
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Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ Ɋɍ ȼɇ 110 ɤȼ 

 
Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ Ɋɍ ȼɇ ɜ 

ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RASTRWIN» 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

RastWin ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 
Ɋɚɫɱɟɬ ɚɤɬɢɜɧɨɝɨ ɢ ɢɧɞɭɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɌɇ-

25000/110-ɍ1. 
 

Rɬ=∆̱ܲ ∙ ௎ːˑˏమௌːˑˏమ = Ͳ,ͳ͵ ∙ ଵଵହమଶହమ = ʹ,͹ͷ Ɉɦ                                    (3.18) 

 

Xɬ=
௎ˍ%ଵ଴଴ ∙ ௎ːˑˏమௌːˑˏ = ଵ଴,ହଵ଴଴ ∙ ଵଵହమଶହ = ͷͷ,ͷͶ Ɉɦ                                   (3.19) 

 
Ɋɚɫɱɟɬ ɗȾɋ, ɚɤɬɢɜɧɨɝɨ ɢ ɢɧɞɭɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ-

850/110-64. 
 

ɯɝ=ݔௗ′′ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,ʹ ∙ ଵ଴,ହమଶ଴ = ͳ,ͳͲ ʝˏ                            (3.20) 

 

rɝ=
௫ˆ𝜔∙ 𝑎்,ˠ = ଵ,ଵ଴ଷଵସ∙଴,଴ସହ = Ͳ,Ͳ͹ͺ Ɉɦ                              (3.21) 

 Ud=1,13·10,5=11,86 ɤȼ                            (3.22)·1,13=′′ܧ 
 
ɝɞɟ Ɍɚ,ɷ=0,045 –ɩɨɫɬɨɹɧɧɚɹ ɡɚɬɭɯɚɸɳɚɹ ɜɪɟɦɟɧɢ. 

Ɋɚɫɱɟɬ ɚɤɬɢɜɧɨɝɨ ɢ ɢɧɞɭɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɫɬɟɦɵ. 
 

xc=
௎ːˑˏమௌˍˊ = ଵଵ଴మଵଶ଴ = ͳͲͳ ʝˏ                                  (3.23) 

 

rɫ=
௫˔𝜔∙ 𝑎்,ˠ = ଵ଴ଵଷଵସ∙଴,଴ଷହ = ͻ Ɉɦ                                   (3.24) 

  E′′=1,13·Ud=1,13·115=129,95 ɤȼ                             (3.25) 



49 

 

 
ɇɚ ɪɢɫɭɧɤɚɯ 3.2,3.3,3.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 

ɩɪɨɝɪɚɦɦɵ «RastrKZ». 
 

 
Ɋɢɫɭɧɨɤ 3.2 - ɍɡɥɵ 

 

 
Ɋɢɫɭɧɨɤ 3.3 - ȼɟɬɜɢ 

 

 

Ɋɢɫɭɧɨɤ 3.4 4 Ƚɟɧɟɪɚɬɨɪɵ 
 

ɂɬɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 3.9.  
 

Ɍɚɛɥɢɰɚ 3.9- ɂɬɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɄɁ 
Ɍɨɱɤɚ ɄɁ Ta K y Iɩ0, ɤА iy.ɤА 

ɈɊɍ 110 ɤȼ, 3ɮ 0,035 1,75 3,40 8,41 
ɈɊɍ 110 ɤȼ, 1ɮ 0,035 1,75 1,68 4,16 
Ƚɟɧɟɪɚɬɨɪ, 3ɮ 0,045 1,979 6,29 17,60 
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3.8 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ. 
 
ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ 

ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɫɨɟɞɢɧɹɸɳɢɯ ɢɯ 
ɩɪɨɜɨɞɧɢɤɨɜ. ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – 
ɜɚɠɧɟɣɲɢɣ ɷɬɚɩ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɸɛɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɨɬ ɤɨɬɨɪɨɝɨ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɟё ɪɚɛɨɬɵ. 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ɉɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ 
ɜɨɩɪɨɫɨɜ – ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  

ɉɪɨɜɟɪɤɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɫɨɫɬɨɢɬ ɜ 
ɬɨɦ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɷɬɢɯ ɪɟɠɢɦɨɜ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɜɨɞɧɢɤɚ 
ɧɟ ɩɪɟɜɵɫɢɬ ɞɨɩɭɫɬɢɦɨɣ.  

ɂɡɨɥɹɰɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɤɚɛɟɥɟɣ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ, ɞɥɹ ɱɟɝɨ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ 
ɭɫɥɨɜɢɟ. 

Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱёɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 5 %. 

 Iୋ ˓˃˄ ୫ୟx = ͳ,Ͳͷ ∙ Iୋ ːˑˏ = ଵ,଴ହ∙ୗG ːˑˏ√ଷ∙୙G ːˑˏ = ଵ,଴ହ∙ଶ଴√ଷ∙ଵ଴,ହ = ͳͳͷͷ A.                   (3.26) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɞɧɨɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  ʡଵ −ʡଶ − Ɋɍ110 ɤȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɛɨɱɢɦ ɬɨɤɨɦ ɝɟɧɟɪɚɬɨɪɚ. 
 Iʡଵ−ʡଶ−ʡଷ ˓˃˄ ୫ୟx = ଵ,଴ହ∙ୗG ːˑˏ√ଷ∙୙ʡ ːˑˏ = ଵ,଴ହ∙ଶ଴√ଷ∙ଵଵହ = ͳͲͷ ʏ                            (3.27) 

 
ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110 ɤȼ. 
 I୛ଵ−୛ସ ˓˃˄ ୫ୟx = ୗ˓˃˄ ౣ౗x√ଷ∙୬W∙୙ ːˑˏ = ୗGభ−Gయ ːˑˏ√ଷ∙୬W∙୙ ːˑˏ = ଶ∙ଶ଴√ଷ∙ଶ∙ଵଵ଴ = ͳͲͶ ʏ           (3.28) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ. 
 I୛ଵ−୛ଷ ˓˃˄ ˖˕яˉ = ୗGభ−Gయ ːˑˏ√ଷ∙ሺ୬W−ଵሻ∙୙ ːˑˏ = ଶ∙ଶ଴√ଷ∙ሺଶ−ଵሻ∙ଵଵ଴ = ʹͳͲ A                (3.30) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
 Iʡ˔ː ˓˃˄ ୫ୟx = ଵ,଴ହ∙ୗʡ˔ː ːˑˏ√ଷ∙୙ʡ˔ː ːˑˏ = ଵ,଴ହ∙଴,ଵ଺√ଷ∙ଵ଴,ହ = ͻ A                           (3.31) 
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3.9 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

 
Ɉɩɵɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɧɨɝɢɯ Ƚɗɋ, ɚ ɬɚɤɠɟ ɧɨɪɦɚɬɢɜɧɵɟ 

ɞɨɤɭɦɟɧɬɵ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ Ƚɗɋ ɨɞɧɨɡɧɚɱɧɨ 
ɩɨɞɬɜɟɪɠɞɚɸɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɝɟɧɟɪɚɬɨɪɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɛɥɨɤɚɯ. 
Ɉɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɛɥɨɱɧɵɯ ɫɯɟɦɚɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ 
ɝɟɧɟɪɚɬɨɪɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ, ɚ ɧɟ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ Ɋɍ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɟɧɟɪɚɬɨɪɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɨɡɜɨɥɢɬ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ2 ɫɨɯɪɚɧɢɬɶ ɩɢɬɚɧɢɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɨɬ ɫɟɬɢ 110ɤȼ. 

ȼ ɬɚɛɥɢɰɟ 3.10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-10-63/4000 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȼɊɁ-1-10/4000ɍɁ. 

 
Ɍɚɛɥɢɰɚ 3.10 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-10-63/4000 
ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȼɊɁ-

1-10/4000ɍɁ 
Uɝɟɧ=10,5 ɤȼ Uɧɨɦ=10ɤȼ Uɧɨɦ=10ɤȼ 

Iɪɚɛ max=1155 Ⱥ Iɧɨɦ= 4000 Ⱥ Iɧɨɦ= 4000 Ⱥ 
Iɉ0 = 6,29 ɤȺ Iɨɬɤɥ. ɧɨɦ=63 ɤȺ - 
iɍ = 17,60 ɤȺ - - 

 
ɉɪɨɜɟɪɤɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ. 
 Bˍ,ːˑ˓ˏ  ≥ Bˍ,˓˃˔˚                                                                                                       ሺ3.32) 
 
Bɤ,ɪɚɫɱ=I˒ˑଶ ∙ ሺtˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͸,ʹͻଶ ∙ ሺͲ,Ͳͷ + Ͳ,Ͳͳሻ=2,37 ɤȺ2·ɫ              (3.33) 
 
ȼɤ,ɧɨɪɦ=Iːˑ˓ˏ.˕ˈ˓ˏଶ ∙ tːˑ˓ˏ.˕ˈ˓ˏ = ͸͵ଶ ∙ ͵ = ͳͳ͹Ͳͻ ɤȺ2·ɫ                  (3.34) 
 
11709 ɤȺ2·ɫ ൒ 2,37 ɤȺ2·ɫ                                       
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɢɥɨɫɶ, ɝɟɧɟɪɚɬɨɪ ɜɵɛɪɚɧ ɜɟɪɧɨ. Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɩɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. 
 Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔˚,                                                             (3.35) 
 
Bɤ,ɪɚɫɱ=I˒ˑଶ ∙ ሺtˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͸,ʹͻଶ ∙ ሺͲ,Ͳͷ + Ͳ,Ͳͳሻ=2,37 ɤȺ2·ɫ                (3.36) 

 
ȼɤ,ɧɨɪɦ=Iːˑ˓ˏ.˕ˈ˓ˏଶ ∙ tːˑ˓ˏ.˕ˈ˓ˏ = ͷͲଶ ∙ ͳ = ʹͷͲͲ ɤȺ2·ɫ                                (3.37) 
 
2500 ɤȺ2·ɫ ൒ 2,37 ɤȺ2·ɫ                                       
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɢɥɨɫɶ, ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɜɵɛɪɚɧ ɜɟɪɧɨ. 
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Ȼɵɥ ɜɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-10-ɍ3. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
"ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ". Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤ ɩɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ ɢ 
ɭɫɬɪɨɣɫɬɜɚɦ ɡɚɳɢɬɵ. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.11. 

 
Ɍɚɛɥɢɰɚ 3.11- ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-10-ɍ3. 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɌɒɅ-10-ɍ3 
Uɝɟɧ=10,5 ɤȼ.  Uɧɨɦ=10ɤȼ 

Iɪɚɛ max=1155 Ⱥ Iɧɨɦ= 4000 Ⱥ 
Iɉ0 = 6,29 ɤȺ Iɬɟɪɦ.ɫɬ. = 35 ɤȺ ܤ = ܫ˒ .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͸,ʹͻ ∙ ∙ ሺͲ,Ͳͷ + Ͳ,Ͳͳሻ = ʹ,͵͹ ˍʏଶ ∙ ˔ 

ܤ = ܫ̞ ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͵ͷଶ ∙ ͵ = ͵͸͹ͷ ˍʏଶ ∙ ˔ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅɉ-10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

"ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ”.  
ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅɉ-10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 3.12.   
 

Ɍɚɛɥɢɰɚ 3.12 - ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
U1ɧɨɦ, ɤȼ U˓˃˄.ˏ˃˘, ˍʑ U2ɧɨɦ, ȼ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 

10 ͳʹ 100/√͵ 0,5 

 
ɂɫɯɨɞɹ ɢɡ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 

ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 10,5 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇ-10,5/12,0/10/550 (I) ɍɏɅ1. 

 
3.10 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 110ɤȼ. 
 
ȼɵɛɪɚɧ ȼȻ-110 - ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɫ ɜɫɬɪɨɟɧɧɵɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ "ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ". 
ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.13. 

 
Ɍɚɛɥɢɰɚ 3.13 - ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ 

ˀа̭чёт̦̼е да̦̦̼е ʦʥ-110 Uʟʢ = ͳͳͲ ˍʑ  U˓˃˄.ˏ˃˘ = ͳʹ͸ ˍʑ  Iʡ ˓˃˄.ˏ˃˘ = ͳͳͷͷ ʏ  Iːˑˏ = ͵ͳͷͲ ʏ  Iʑʚ ˓˃˄.˖˕ˉ = ʹͳͲ ʏ   

ʿ̬ове̬ка I˒.଴ = ͵,ͶͲ ˍʏ  Iˑ˕ˍˎ.ːˑˏ = ͷͲ ˍʏ  
i˖ =  ͺ,Ͷͳ ˍʏ  I˒.଴ = ͳ,͸ͺ ˍʏ  i˖ = Ͷ,ͳ͸ ˍʏ  
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ȼɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾ-110. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ 
"ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ". 

ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȾ-110 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.14. 
 

Ɍɚɛɥɢɰɚ 3.14 - ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾ-110 Uʟʢ = ͳͳͲ ˍʑ Uɧɨɦ = 110 ɤȼ Iʡ ˓˃˄.ˏ˃˘ = ͳͳͷͷ ʏ  Iɧɨɦ = 3150 Ⱥ 

ɉɪɨɜɟɪɤɚ Iʑʚ ˓˃˄.˖˕ˉ = ʹͳͲ ʏ  
Iɬɟɪɦ. = 63 ɤȺ  I˒.଴ = ͵,ͶͲ ˍʏ  I˒.଴ = ͳ,͸ͺ ˍʏ   i˖ = Ͷ,ͳ͸ ˍʏ  Iɞɢɧ.ɫɬ. = 157,5 ɤȺ  B = I˒.଴ଶ ∙ ሺtˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͳ,͸ͺ ∙ ∙ ሺ͵ + Ͳ,Ͳͳሻ = ͷ,ͳ ʏଶ ∙ ˔ 

B = I˕ˈ˓ˏଶ ∙ t˕ˈ˓ˏ = ͸͵ଶ ∙ ͵ =ͳͳͻͲ͹ ʏଶ ∙ ˔  i˖ = ͺ,Ͷͳ ˍʏ t˕ˈ˓ˏ = ͵ ˔ 

 
ȼɵɛɪɚɧ ɷɥɟɝɚɡɨɜɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌȽɎɆ - 110. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

ɈȺɈ ȼɈ "ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ".  
ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌȽɎɆ - 110 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.15. 
 

Ɍɚɛɥɢɰɚ 3.15 - ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌȽɎɆ - 110 ܷʟʢ = ͳͳͲ ˍʑ 

Uɧɨɦ = 110 ɤȼ ܷ˓˃˄.ˏ˃˘ = ͳʹ͸ ˍʑ ܫʡ ˓˃˄.ˏ˃˘ = ͳͳͷͷ ʏ  
I1ɧɨɦ = (50-3000) Ⱥ 

I2ɧɨɦ - 5Ⱥ 
ɉɪɨɜɟɪɤɚ ܫʑʚ ˓˃˄.˖˕ˉ = ʹͳͲ ʏ  

Iɬɟɪɦ. = 63 ɤȺ ˒ܫ .଴ = ͵,ͶͲ ˍʏ  𝑖˖ =  ͺ,Ͷͳ ˍʏ  ˒ܫ .଴ = ͳ,͸ͺ ˍʏ  ݐ˕ˈ˓ˏ = ͵ ˔ 𝑖˖ = Ͷ,ͳ͸ ˍʏ  Iɞиɧ.ɫɬ. = 157,5 ɤȺ  ܤ = ܫ˒ .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͳ,͸ͺ ∙ ∙ ሺ͵ + Ͳ,Ͳͳሻ = ͷ,ͳ ʏଶ ∙ ˔  
ܤ = ܫ̞ ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͸͵ଶ ∙ ͵ =ͳͳͻͲ͹ ʏଶ ∙ ˔  

 
ȼɵɛɪɚɧ ɚɧɬɢɪɟɡɨɧɚɧɫɧɵɣ ɷɥɟɝɚɡɨɜɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽȺ - 

110. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ "ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ". 
ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽȺ-110 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 3.16. 
 

Ɍɚɛɥɢɰɚ 3.16 - ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽȺ - 110 
U1ɧɨɦ ,ɤȼ U˓˃˄.ˏ˃˘, ɤȼ U2ɧɨɦ, ɤȼ 

110/√͵ ͳʹ͸/√͵ 100/√͵ 
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ɂɫɯɨɞɹ ɢɡ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. Ɉɉɇɩ-110 ɍɏɅ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ  
"Ɋɚɡɪɹɞ - Ɇ".  

ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ, ɢɫɯɨɞɹ ɢɡ ɬɨɤɚ ɪɚɛɨɱɟɝɨ ɭɬɹɠɟɥёɧɧɨɝɨ 
ɪɟɠɢɦɚ ȼɁ-400-0,5. 
 

3.11 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɢɬɚɧɢɹ 

ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɵɥɚ ɜɵɛɪɚɧɚ ɞɢɡɟɥɶ-ɝɟɧɟɪɢɪɭɸɳɚɹ 
ɭɫɬɚɧɨɜɤɚ Ʉɚɦɦɢɧɫ-160.  
  



55 

 

4 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

4.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɪɨɪɚɛɨɬɤɢ ɜ 

ɫɨɱɟɬɚɧɢɢ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ, ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɢ ɫɬɚɬɢɱɟɫɤɢɦɢ ɪɚɫɱёɬɚɦɢ 
ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɜɵɛɪɚɜ ɬɢɩ ɩɥɨɬɢɧɵ, ɨɩɪɟɞɟɥɹɸɬ 

ɩɨɥɨɠɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧ ɢ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. ɇɚ ɩɨɫɥɟɞɭɸɳɢɯ 
ɫɬɚɞɢɹɯ ɤɨɧɫɬɪɭɢɪɭɸɬ ɩɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɚ, ɩɪɨɟɤɬɢɪɭɸɬ ɭɫɬɪɨɣɫɬɜɚ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ; ɤɨɧɫɬɪɭɢɪɭɸɬ ɩɨɞɡɟɦɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ, ɟё ɛɵɤɢ ɢ ɭɫɬɨɢ, ɜɵɛɢɪɚɸɬ 
ɬɢɩɨɜɨɟ ɢɥɢ ɩɪɨɟɤɬɢɪɭɸɬ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

 
4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ (ɇ=15 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ (ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ – ɢɡɜɟɫɬɧɹɤ) 
[7], ɩɪɢɫɜɨɟɧ: IV. 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ [7]. ɉɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (N=31 Ɇȼɬ), ɩɪɢɫɜɨɟɧ: III . 

Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ (ɱɢɫɥɨ ɥɸɞɟɣ, ɭɫɥɨɜɢɹ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ ɧɚɪɭɲɟɧɵ ɩɪɢ ɚɜɚɪɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 8800 ɱɟɥɨɜɟɤ, ɱɬɨ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 2000 ɞɨ 20000), 
ɩɪɢɫɜɨɟɧ: II . 

ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ II  ɤɥɚɫɫ. 

 
4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ɉɪɢɧɢɦɚɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ 

ɝɪɚɧɶɸ ߘʒʐʞ: 
ʒʐʞߘ  = ʜʞʢߘ + ℎଵ% + ˃          (4.1) 

 
ɝɞɟ ܽ - ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ: 
ɞɥɹ II  ɤɥɚɫɫɚ – 0,7 ɦ. 

Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ௪ܸ = ͳ͸ ɦ/ɫ ɩɪɢɧɢɦɚɸ ܭ௪ = ͳ,͹Ͷ ∙ ͳͲ−଺. 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = ͳʹʹͲ ˏ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 gLvଶ = ͻ,ͺͳ ∙ ͳʹʹͲͳ͸ଶ = Ͷ͹,  
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gtv = ͻ,ͺͳ ∙ ͸ ∙ ͵͸ͲͲͳ͸ = ͳ͵ʹͶͶ  

 
ɝɞɟ: t = 6 ɱ - ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ.  

ɉɨ ɝɪɚɮɢɤɭ [6] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɢ ɡɧɚɱɟɧɢɹɦ ୥୐vమ ɢ ୥୲v  

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ୥୦̅vమ ɢ ୥୘̅v . 

ɉɪɢ ୥୐vమ = Ͷ͹ ɨɩɪɟɞɟɥɢɦ ୥୦̅vమ = Ͳ,Ͳʹ ɢ ୥୘̅v = ͳ,͹ 

ɉɪɢ ୥୲v = ͳ͵ʹͶͶ ɨɩɪɟɞɟɥɢɦ ୥୦̅vమ = Ͳ,Ͳͺͳ ɢ ୥୘̅v = Ͷ,Ͳ 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ୥୦̅vమ ɢ ୥୘̅v  ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅: 

 h̅ = Ͳ,Ͳʹ ∙ vଶg = Ͳ,Ͳʹ ∙ ͳ͸ଶͻ,ͺͳ = Ͳ,ͷʹ ˏ, 
 

         (4.2) 

T̅ = ͳ,͹ ∙ vg = ͳ,͹ ∙ ͳ͸ͻ,ͺͳ = ʹ,͹͹ c.          (4.3) 

 
ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

ୢ̅̅ ̅ = gT̅ଶʹπ = ͻ,ͺͳ ∙ ʹ,͹͹ଶʹ ∙ ͵,ͳͶ = ͳʹ,ͲͲ ˏ.          (4.4) 

 
ɍɫɥɨɜɢɟ d = ͹,ͷ ˏ > Ͳ,ͷ ∙ ୢ̅̅ ̅ = ͸,Ͳ ˏ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɦ ɞɥɹ 

ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅k୧ = Ͳ,ͷʹ ∙ ʹ,ͳʹ = ͳ,ͳͳ ˏ,          (4.5) 

 
ɝɞɟ: ki = 2,12 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ([6] ɪɢɫ. 2). 

ʒʐʞߘ  = ͳ͵Ͳ + ͳ,ͳͳ + Ͳ,͹ = ͳ͵ͳ,ͺͳ ˏ,  

ʒʐʞߘ  − ʓʜʏߘ = ͳ͵ͳ,ͺͳ − ͳͳͷ = ͳ͸,ͺͳ ˏ.  

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͳʹͶ + ͳ,͸ ∙ ͸ = ͳ͵͵,͸ ˏ,          (4.6) 

˕˔ܪ ˈˇˆ  = ͸ ˏ, ɨɩɪɟɞɟɥɟɧɨ ɜ ɪɚɡɞɟɥɟ 2.1.2.  
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ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɧɢɦɚɸ ɨɬɦɟɬɤɭ ɜɵɫɨɬɵ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
ɪɚɜɧɨɣ 133,6 ɦɟɬɪɚ. 

 
4.4 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɟɦ: 
-ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ; 
-ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 
-ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ; 
-ɮɨɪɦɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
-ɫɨɩɪɹɠɟɧɢɟ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
-ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ; 
-ɫɩɨɫɨɛ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɜɨɞɵ ɢ ɩɚɪɚɦɟɬɪɵ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜ. 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɇɉɍ ɢ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɡɚɬɜɨɪɨɜ 
ɫɨɨɪɭɠɟɧɢɹ. Ɉɩɪɟɞɟɥёɧɧɵɟ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɚɬ ɩɪɨɜɟɪɤɟ 
ɧɚ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
ɩɨɜɟɪɤɢ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɢ ɍɇȻmɚɯ ɜɫɟɦɢ 
ɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ.  
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɫ 

ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɨ 

ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
 ܳ˓.ˑ˔ː. = ܳ௠௔௫.ˑ˔ː. − ܳʒЭʠ − ܸ˒ ˑˎݐ˔˓ − ܳ˒˓ == ͳͳͳ͹ − ʹ,Ͳͳ ∙ ͳͲଽ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ − ͺͻ = ͺͻͻ ˏଷ ˔⁄  

     (4.7) 

 
ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ,  ܸ˒ ˑˎ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ (6 
ɦɟɫɹɰɟɜ, ɛɟɪɟɦ ɢɡ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ); 

 

ܳʒЭʠ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ. 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ 
(n-1) ɩɪɢ ɱɢɫɥɟ ɚɝɪɟɝɚɬɨɜ ɞɨ 6 ɜɤɥɸɱɢɬɟɥɶɧɨ [3]. 

 

 

ˑ˔ːܪ = ʜʞʢ − ʢʜʐሺܳଵ%ሻ = ͳ͵Ͳ − ͳͳͻ,ͺͺ = ͳʹ,ͳʹ ˏ        
ʹ௠𝑖௡, ͳͲ,ͳܪ<ˑ˔ːܪ  < ͳͲ,Ͷ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɩɭɫɤ ɩɚɜɨɞɤɚ 

     (4.8) 
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ɱɟɪɟɡ Ƚɗɋ ɧɟ ɜɨɡɦɨɠɟɧ. 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: 
˅ݍ  = ͳ,ʹͷ ∙  (4.9)              ˓ݍ

 
ɝɞɟ ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ:  

˓ݍ  = [ℎߥ] ∙ ℎʜʐ  (4.10) 

 
ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɭ Q= f(H),ɍɇȻ = 119,88 ɦ, ɬɨɝɞɚ  
 ℎʜʐ = ʢʜʐ − ∇ˇː˃ = ͳͳͻ,ͺͺ − ͳͳͷ = Ͷ,ͺͺ ˏ  (4.11) 
 
ɝɞɟ [ߥℎ] − ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5,0 ɦ/ɫ. 

˓ݍ  = ͷ,Ͳ ∙ Ͷ,ͺͺ = ʹͶ,Ͷ ˏଶ ˔⁄  
 

 
Ɍɨɝɞɚ 
˅ݍ  = ͳ,ʹͷ ∙ ʹͶ,Ͷ = ͵Ͳ,ͷ ˏଶ ˔⁄   
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
 ʑ = ˅ݍ˓ܳ = ͺͻͻ͵Ͳ,ͷͷ = ʹͻ,Ͷ͹ ˏ           (4.12) 

 
Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 

ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 8 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 ݊ = ʑܾ = ʹͻ,Ͷ͹ͺ = ͵,͸ͺ ≈ Ͷ (4.13) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɜɧɚ: 
 ʑ = ܾ ∙ ݊ = ͺ ∙ Ͷ = ͵ʹ ˏ; (4.14) 
 
Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ ߜʐ = Ͳ,ʹͷ ∙ ܾ + ሺͲ,ͷ − ʹሻˏ = Ͳ,ʹͷ ∙ ͺ + ʹ = Ͷ ˏ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 
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 ʑʐ = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ͵ʹ + ሺͶ − ͳሻ ∙ Ͷ = ͶͶ ˏ.       
 

 (4.15) 

4.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ. 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ  = ( ொ˓௠∙஻′∙√ଶ୥)ଶ ଷ⁄
,   (4.16) 

 
ɝɞɟ m– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ 
ɫɬɟɧɤɢ ɬɢɩɚ B(m ≈ 0,49). 
଴ଵܪ  = ቀ ଼ଽଽ଴,ସଽ∙ଷଶ∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͷ,ͷͳ ˏ,  

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ( ܳ˓݉ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ ܤ ∙ √ʹg)ଶ ଷ⁄ ,   (4.17) 

 
ɝɞɟ 𝜎˔ˉ– ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ 𝜎௡= 1; 𝜎˗– ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ (𝜎˗= 1). 

ȼɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ (Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

  

 
Ɋɢɫɭɧɨɤ 4.1 – ȼɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ 

 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ଴ଵܪ ∙ ܾߦ ,  (4.18) 

 
ɝɞɟ 0,45 = ߦ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
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(ɩɨɥɭɤɪɭɝɥɚɹ). 
Ɉɱɟɪɬɚɧɢɟ ɛɵɤɨɜ ɜ ɩɥɚɧɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
 

 
Ɋɢɫɭɧɨɤ 4.2 – Ɉɱɟɪɬɚɧɢɟ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 

  𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ͷ,ͷͳ ∙ Ͳ,Ͷͷͺ = Ͳ,ͻ͵ͺ, 
 

 

଴ଶܪ = ( ͺͻͻͲ,Ͷͻ ∙ ͳ ∙ Ͳ,ͻ͵ͺ ∙ ͳ ∙ ͵ʹ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͷ,͹ͷ ˏ.  

 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ 

ɤ ɜɨɞɨɫɥɢɜɭ ߥ଴: 
ܪ  = ଴ଶܪ − ଴ଶʹgߥߙ ,  (4.19) 

 
ɝɞɟ 1,1 = ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 
 

 

଴ߥ = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺܤ + ሺ݊ − ͳሻ ·  ,ʐሻߜ
 

 (4.20) 

଴ߥ = ଼ଽଽሺଵଷ଴−ଵଵହሻሺଷଶ+ሺସ−ଵሻ∙ସሻ = ͳ,͵͸ʹ ˏ ˔⁄ , 

 

 

ܪ = ͷ,͹ͷ − ଵ,ଵ∙ଵ,ଷ଺ଶమଶ∙ଽ,଼ଵ = ͷ,͸ͷ ˏ.  

 
Ɉɩɪɟɞɟɥёɧɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: ܪ˔˕ = ͸,Ͳ ˏ 
Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳ͵Ͳ − ͸ = ͳʹͶ ˏ.  (4.21) 
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4.6 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɢɦ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢ ɷɬɨɦ 
ɡɚɦɟɬɢɦ, ɱɬɨ ɩɪɨɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɫɟ ɜɨɞɨɫɛɪɨɫɵ ɢ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ: 

 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒЭʠ − ܸ˒ ˑˎݐ˔˓ − ܳ˒˓ 

 ܳ˓.˒ˑ˅ = ͳʹͶͷ − ͳͶͳ − ଶ,଴ଵ∙ଵ଴వ଺∙ଷ଴∙ଶସ∙଺଴∙଺଴ − ͺͻ = ͺͺ͸ ˏଷ ˔⁄ . 

 

 (4.22) 

ˑ˔ːܪ = ʜʞʢ − ʢʜʐ(ܳ଴,ଵ%) = ͳ͵ͳ − ͳʹͲ,Ͳͻ = ͳͲ,ͻͳ ˏ 
 ௠𝑖௡, ͳͲ,ͻͳ>ͳͲ,Ͷ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɩɭɫɤ ɩɚɜɨɞɤɚܪ<ˑ˔ːܪ 

ɱɟɪɟɡ Ƚɗɋ ɜɨɡɦɨɠɟɧ. 
 ܳʒʏ = 𝑁ʒʏଽ,଼ଵ∙ுˑ˔ː∙𝜂 = ଵହ,ହ∙ଵ଴଴଴ଽ,଼ଵ∙ଵଶ,ଶ∙଴,ଽଶ = ͳͶͳ ˏయ̝              (4.24)  

 

 (4.23) 

ܳʒʏ = 𝑁ʒʏଽ,଼ଵ∙ுˑ˔ː∙𝜂 = ଵହ,ହ∙ଵ଴଴଴ଽ,଼ଵ∙ଵଶ,ଶ∙଴,ଽଶ = ͳͶͳ ˏయ̝                       (4.24)  

 ܳʒЭʠ = ܳʒʏ ∙ ሺʹ − ͳሻ = ͳ ∙ ͳͶͳ = ͳͶͳ ˏయ̝
                (4.25)  

 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɪɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

.˅଴ଵ˒ˑܪ  = ( ொ˓.˒ˑ˅௠∙஻∙√ଶ୥)ଶ ଷ⁄ = ቀ ଼଼଺଴,ସଽ∙ଷଶ∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͷ,Ͷ͸ ˏ. 
 (4.26) 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ܪ଴ଶ˒ˑ˅. ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ 

ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
.˅଴ଶ˒ˑܪ  = ( ܳ˓.˒ˑ˅݉˒ˑ˅ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ ܤ ∙ √ʹg)ଶ ଷ⁄ , 
 

 (4.27) 

𝜎˔ˉ = ͳ − ଴,ଶ∙ହ,ସ଺∙଴,ସହ଼ = Ͳ,ͻ͵ͻ,  

 
ɝɞɟ ݉˒ˑ˅– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 
ɮɨɪɦɭɥɟ: 
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 ݉˒ˑ˅ = ݉ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ுబభ˒ˑ˅.ு˔˕ − Ͳ,Ͳͷ ቀுబభ˒ˑ˅.ு˔˕ ቁଶ],  (4.28) 

 ݉˒ˑ˅ = Ͳ,Ͷͻ ∙ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ∙ ହ,ସ଺଺ − Ͳ,Ͳͷ ∙ ቀହ,ସ଺଺ ቁଶ] = Ͳ,Ͷͺ͵, 

.˅଴ଶ˒ˑܪ  = ቀ ଼଼଺଴,ସ଼ଷ∙ଵ∙଴,ଽଷଽ∙ଵ∙ଷଶ∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͷ,͹ͷ ˏ. 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ˅଴ଶ˒ˑܪ − 𝛼ఔబ˒ˑ˅మଶ୥ , 

 

 (4.29) 

˅଴˒ˑߥ = ொ˓.˒ˑ˅ሺ∇ʣʞʢ−∇ˇː˃ሻሺʑ+ሺ௡−ଵሻఋʐ, 
 

 (4.30) 

𝑣଴˒ˑ˅ = ଼଼଺ሺଵଷଵ−ଵଵହሻ∙ሺଷଶ+ሺସ−ଵሻ∙ସሻ = ͳ,ʹͷͺ ˏ ˔⁄ , 

 

 

˅ˑ˒ܪ = ͷ,͹ͷ − ଵ,ଵ∙ଵ,ଶହ଼మଶ∙ଽ,଼ଵ = ͷ,͸͸ ˏ.  

 
ɉɪɨɜɟɪɢɦ, ɧɟ ɩɪɟɜɵɲɚɟɬɫɹ ɥɢ ɨɬɦɟɬɤɚ ∇ʣʞʢ˓ɡɚɞɚɧɧɭɸ Ɏɉɍ = 131,0 ɦ 

ɩɪɢ ɬɚɤɨɦ ɧɚɩɨɪɟ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͳʹͶ + ͷ,͸͸ = ͳʹͻ,͸͸ ˏ. 
 

 (4.31) ∇ʣʞʢ > ∇ʣʞʢ˓, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 
ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ ܳ˒ˑ˅ = ͳʹͶͷ ɦ3/ɫ. 

ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ  ɞɥɹ ˕˔ܪ
ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɭɦɧɨɠɚɸɬɫɹ ɧɚ ܪ˔˕. Ɋɚɫɱɟɬɵ ɤɨɨɪɞɢɧɚɬ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ - Ɉɮɢɰɟɪɨɜɚ) ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – Ʉɨɨɪɞɢɧɚɬɵ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ.  

Ɍɨɱɤɚ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 
1 0 0,76 21 12,00 7,41 
2 0,60 0,22 22 12,60 8,21 
3 1,20 0,04 23 13,20 9,05 
4 1,80 0,00 24 13,80 9,92 
5 2,40 0,04 25 14,40 11,36 
6 3,00 0,16 26 15,00 11,76 
7 3,60 0,36 27 15,60 12,73 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.1 
Ɍɨɱɤɚ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

8 4,20 0,60 28 16,20 13,73 
9 4,80 0,88 29 16,80 14,77 
10 5,40 1,19 30 17,40 15,66 
11 6,00 1,54 31 18,00 16,94 
12 6,60 1,93 32 18,60 18,08 
13 7,20 2,36 33 19,20 19,24 
14 7,80 2,85 34 19,80 20,43 
15 8,40 3,38 35 20,40 21,65 
16 9,00 3,97 36 21,00 22,91 
17 9,60 4,58 37 21,60 24,19 
18 10,20 5,24 38 22,20 25,49 
19 10,80 5,92 39 22,80 26,83 
20 11,40 6,65 40 23,40 28,19 

 
Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 4.3. 
 

 
Ɋɢɫɭɧɨɤ 4.3 – Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 
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4.7 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɍɫɬɚɧɨɜɥɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɚɫɢɬɟɥɟɣ 

ɷɧɟɪɝɢɢ. 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.4. 
Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ 
ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ.  

 

 
Ɋɢɫɭɧɨɤ 4.4 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɩɪɟɞɟɥɹɸ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ 𝛼∙ொˑ˔ː.˓.మ௚∙ሺ஻+∑ఋ˄ሻమయ = √ ଵ,ଵ∙଼ଽଽమଽ,଼ଵ∙ሺସସሻమయ = ͵,͸Ͳ ˏ. 

 (4.32) 

 
Ɉɩɪɟɞɟɥɸ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ʜʞʢߘ − ʓʜʏߘ = ͳ͵Ͳ − ͳͳͷ = ͳͷ ˏ.  (4.33) 
  
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 Ɍ బ் = బ்ℎˍ˓ = ଵହଷ,଺଴ = Ͷ,ͳ͸ ˏ.  (4.34) 

 
ɉɨ ɝɪɚɮɢɤɭ [4, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ 

ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɟɥɢɱɢɧɵ Ɍ బ் , ɨɩɪɟɞɟɥɹɸ Ɍ˔ = Ͳ,͵͸ ɢ Ɍ బ் `` = ʹ,ʹ. 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
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 ℎ௖̀ = Ɍ௖ ∙ ℎˍ˓ = Ͳ,͵͸ ∙ ͵,͸Ͳ = ͳ,͵Ͳ ˏ, 
 

 (4.35) ℎ௖̀̀ = Ɍ௖`` ∙ ℎˍ˓ = ʹ,ʹ ∙ ͵,͸Ͳ = ͹,ͻ͵ ˏ.  (4.36) 

 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳˑ˔ː=1117 (ɦ3/ɫ), hɇȻ = 4,88 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 

ɨɬɨɝɧɚɧɧɵɣ (hc
’’>hɇȻ). 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɨɞɨɛɨɣɧɵɦ ɤɨɥɨɞɰɟɦ. 

 
4.8 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ ɢ ɟɝɨ ɞɥɢɧɵ. 
Ƚɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɝɥɭɛɢɧ ɤɨɥɨɞɰɚ, ɨɩɪɟɞɟɥёɧɧɵɯ 
ɪɚɫɱɟɬɨɦ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5-10 %. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ, ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀ = 𝜎 ∙ ℎ௖̀̀ − ሺℎː˄ + ܼ′ሻ,  (4.37) 

 
ɝɞɟ 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɜɟɥɢɱɢɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɜ ɤɨɥɨɞɰɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ, 𝜎 = ͳ,ͳ; ܼ′ - ɩɟɪɟɩɚɞ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɬɟɫɧɟɧɢɟɦ ɩɨɬɨɤɚ 
ɫɧɢɡɭ ɭɫɬɭɩɨɦ ɝɥɭɛɢɧɨɣ d. 

 ܼ′  = ʹଶݍ ∙ ݃ ∙ ቆ ͳ𝜑ଶ ∙ ℎː˄ଶ − 𝜎ଶߙ ∙ ℎ௖"ଶቇ 
 (4.38) 

 
ɝɞɟ 𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, 
ɡɚɜɢɫɹɳɢɣ ɨɬ ɤɪɨɦɤɢ ɭɫɬɭɩɚ, ɩɪɢɧɢɦɚɟɬɫɹ 0,92. 
 

 

ݍ = ܳˑ˔ː.˓.ܤ + ˄ߜ∑ = ͺͻͻͶͶ = ʹͲ,Ͷ͵ ˏଶ/˔ 
 (4.39) 

 ܼ′  = ʹͲ,Ͷ͵ଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ Ͷ,ͺͺଶ − ͳ,ͳͳ,ͳଶ ∙ ͹,ͻ͵ଶ) = Ͳ,͹ͷ ˏ 

 

 
Ɍɨɝɞɚ, ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 

 

݀ = ͳ,ͳ ∙ ͹,ͻ͵ − ሺͶ,ͺͺ + Ͳ,͹ͷሻ = ͵,Ͳͻ ˏ.  
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ɇɚɯɨɞɢɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɞɥɹ ɜɬɨɪɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ: 
଴ܧ  = ʜʞʢ − ʓʜʝ + ݀ = ͳ͵Ͳ − ͳͳͷ + ͵,Ͳͻ = ͳͺ,Ͳͻ ˏ        (4.40) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 Ɍ బ் = ʔబℎˍ˓ = ଵ଼,଴ଽଷ,଺଴ = ͷ,Ͳʹ ˏ.        (4.41) 

 
ɉɨ ɝɪɚɮɢɤɭ [4, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ 

ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɟɥɢɱɢɧɵ Ɍ బ் , ɨɩɪɟɞɟɥɹɸ Ɍ˔ = Ͳ,͵Ͷ ɢ Ɍ బ் `` = ʹ,ʹʹ. 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = Ɍ௖ ∙ ℎˍ˓ = Ͳ,͵Ͷ ∙ ͵,͸Ͳ = ͳ,ʹʹ ˏ, 
 

 (4.42) ℎ௖̀̀ = Ɍ௖`` ∙ ℎˍ˓ = ʹ,͵ʹ ∙ ͵,͸Ͳ = ͺ,͵͸ ˏ. 
 

 (4.43) 

ܼ′  = ʹͲ,Ͷ͵ଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ Ͷ,ͺͺଶ − ͳ,ͳͳ,ͳଶ ∙ ͺ,͵͸ଶ) = Ͳ,͹ͺ ˏ 

 

 

݀ = ͳ,ͳ ∙ ͺ,͵͸ − ሺͶ,ͺͺ + Ͳ,͹ͺሻ = ͵,ͷͶ ˏ. 
 

 

ȼ ɬɪɟɬɶɟɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
଴ܧ  = ͳ͵Ͳ − ͳͳͷ + ͵,ͷͶ = ͳͺ,ͷͶ ˏ 
 

 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 Ɍ బ் = ʔబℎˍ˓ = ଵ଼,ହସଷ,଺଴ = ͷ,ͳͶ ˏ.  (4.44) 

 
ɉɨ ɝɪɚɮɢɤɭ [4, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ 

ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɟɥɢɱɢɧɵ Ɍ బ் , ɨɩɪɟɞɟɥɹɸ Ɍ˔ = Ͳ,͵ʹ ɢ Ɍ బ் `` = ʹ,͵Ͷ . 

 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = Ɍ௖ ∙ ℎˍ˓ = Ͳ,͵ʹ ∙ ͵,͸Ͳ = ͳ,ͳ͸ ˏ, 
 

 (4.45) ℎ௖̀̀ = Ɍ௖`` ∙ ℎˍ˓ = ʹ,͵Ͷ ∙ ͵,͸Ͳ = ͺ,Ͷ͵ ˏ. 
 

 (4.46) 
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ܼ′  = ʹͲ,Ͷ͵ଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ Ͷ,ͺͺଶ − ͳ,ͳͳ,ͳଶ ∙ ͺ,Ͷ͵ଶ) = Ͳ,͹͸ ˏ 

 

 

݀ = ͳ,ͳ ∙ ͺ,Ͷ͵ − ሺͶ,ͺͺ + Ͳ,͹͸ሻ = ͵,͸͵ ˏ.  
 
Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɜ ɬɪɟɬɶɟɦ ɢ ɜɬɨɪɨɦ 

ɩɪɢɛɥɢɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 3%, ɬɨ ɩɪɢɧɢɦɚɟɦ ݀ = ͵,͸͵ ˏ. 
Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 ʞʑ = ʓʜʝ − ݀ = ͳͳͷ − ͵,͸͵ = ͳͳͳ,͵͹ ˏ  (4.47) 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɧɟɦ ɝɚɫɢɬɟɥɹ: 
 ݈˅ = ሺͲ,͹ͷ ÷ ͳ,Ͳሻ ∙ ݈˒˓ 
 

 (4.48) ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖̀̀ − ℎ௖̀) = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͺ,Ͷ͵ − ͳ,ͳ͸ሻ = ͵͹,ͳͷ ˏ 
 

 (4.49) ݈˅ = ሺͲ,͹ͷ ÷ ͳ,Ͳሻ ∙ ͵͹,ͳͷ = ʹͻ,ͺͶ ˏ  
 

4.9 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 
 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. 
Ɍɨɥɳɢɧɭ ɜɨɞɨɛɨɹ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɨɦ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɢɬɵ 

ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, ɫɞɜɢɝɚ ɢ ɜɫɩɥɵɬɢɹ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɹ 
ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ. 

˅ݐ  = Ͳ,ͳͷ ∙ ܸ̝ˉ ∙ √ℎ௖̀ 
 (4.50) 

 
ɝɞɟ ܸ̝ˉ – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ 

 

 

ܸ̝ˉ = ℎ௖̀ݍ = ʹͲ,Ͷ͵ͳ,ͳ͸ = ͳ͹,͸Ͳ ˏ/˔ 

 

 (4.51) 

˅ݐ = Ͳ,ͳͷ ∙ ͳ͹,͸Ͳ ∙ √ͳ,ͳ͸ = ʹ,ͺͶ ˏ.  

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɧɚ ɜɫɩɥɵɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ: 
 Σܹ̟ ˇ ∙ ˅௖ௗΣܹߛ ˔˒ ∙ ௟௖ߛ ൒  ௡ߛ

 (4.52) 

 
ɝɞɟ, Σܹ̟ ˇ – ɫɭɦɦɚ ɫɢɥ, ɭɞɟɪɠɢɜɚɸɳɢɯ ɩɥɢɬɭ ɨɬ ɜɫɩɥɵɬɢɹ; 
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௖ௗߛ ,௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ I ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣߛ = Ͳ,ͻ; Σܹ˅ ˔˒ – ɫɭɦɦɚ ɫɢɥ, ɜɵɡɵɜɚɸɳɢɯ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ; ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ I ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, ߛ௟௖ = ͳ; ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɩɪɢ ɪɚɫɱɟɬɚɯ ɞɥɹ I 
ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɞɥɹ ɩɥɨɬɢɧɵ II  ɤɥɚɫɫɚ, ɪɚɜɟɧ ߛ௡ = ͳ,ʹ. 

ɍɞɟɪɠɢɜɚɸɳɢɟ ɫɢɥɵ: 
ȼɟɫ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɧɢɹ: 
ˎ௡ܩ  = ሺߩ˄ − ሻ˅ߩ ∙ ݃ ∙ ݈˅ ∙ ˅ݐ ∙  ௙ߛ
 

ˎ௡ܩ (4.53)  = ሺʹ,Ͷ − ͳ,Ͳሻ ∙ ͻ,ͺͳ ∙ ʹͻ,ͺͶ ∙ ʹ,ͺͶ ∙ Ͳ,ͻͷ = ͳͳͲ͹,ͳ͵ ˍʜ 
 
ɋɢɥɵ, ɜɵɡɵɜɚɸɳɢɟ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ: 
Ⱦɟɮɢɰɢɬ ɞɚɜɥɟɧɢɹ: 
 ܹ̌ = Ͳ,ͷ ∙ ˅ߩ ∙ ݃ ∙ ݈˅ ∙ Ͳ,͹ ∙ (ℎ௖̀̀ − ℎ௖̀)  (4.54) 
 ܹ̌ = Ͳ,ͷ ∙ ͳ,Ͳ ∙ ͻ,ͺͳ ∙ ʹͻ,ͺͶ ∙ Ͳ,͹ ∙ ሺͺ,Ͷ͵ − ͳ,ͳ͸ሻ = ͹ͶͶ,͹ͻ ˍʜ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
 ˗ܹ = Ͳ,ͷ ∙ ˅ߩ ∙ ݃ ∙ ݈˅ ∙ Ͳ,Ͳͷ ∙ (ʡ − ℎ௖̀̀ ) ∙  ௙ߛ
 ˗ܹ = Ͳ,ͷ ∙ ͳ,Ͳ ∙ ͻ,ͺͳ ∙ ʹͻ,ͺͶ ∙ Ͳ,Ͳͷ ∙ ሺͳͺ,͸ͷ − ͺ,Ͷ͵ሻ ∙ ͳ = ͹Ͷ,͹Ͷ ˍʜ
 

 (4.55) 

ʡ = ʜʞʢ − ʞʑ = ͳ͵Ͳ − ͳͳͳ,͵ͷ = ͳͺ,͸ͷ ˏ  (4.56) 
 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɭɥɶɫɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ: 
 ܹ˒ = ߙ ∙ ܸ̝ ଶʹ̄ ∙ ˅ߩ ∙ 𝜔 = Ͳ,Ͳ͸ ∙ ͳ͹,͸Ͳଶʹ ∙ ͳ,Ͳ ∙ ʹ,ͺͶ = ʹ͸,Ͷͷ ˍʜ 

 

 (4.57) 

ߙ = ሺͲ,Ͳͷ ÷ Ͳ,Ͳ͹ሻ, ɩɪɢɧɢɦɚɟɦ ߙ = Ͳ,Ͳ͸ 𝜔 = ʹ,ͺͶ ˏ. 
 

 

ˎ௡ܩ ∙ ௖ௗሺܹ̌ߛ + ˗ܹ + ܹ˒ ሻ ∙ ௟௖ߛ = ͳͳͲ͹,ͳ͵ ∙ Ͳ,ͻሺ͹ͶͶ,͹ͻ + ͹Ͷ,͹Ͷ + ʹ͸,Ͷͷሻ ∙ ͳ = ͳ,ͳͺ 
 (4.58) 

 
0,911,2, ɫɥɟɞɭɟɬ ɭɜɟɥɢɱɢɬɶ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ. 
ɉɪɢɧɢɦɚɟɦ ߛ௡ = ͳ,ʹ, ɨɩɪɟɞɟɥɹɟɦ ɜɟɫ ɩɥɢɬɵ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 
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ˎ௡ܩ = ଵ,ଶ∙ሺௐ̌ +ௐ˗+ௐ˒ ሻ∙ఊ೗೎ఊ೎೏               (4.59) 

ˎ௡ܩ  = ͳ,ʹ ∙ ሺ͹ͶͶ,͹ͻ + ͹Ͷ,͹Ͷ + ʹ͸,Ͷͷሻ ∙ ͳͲ,ͻ = ͳͳʹ͹,ͻ͹ ˍʜ 

 
Ɍɨɥɳɢɧɚ ɩɥɢɬɵ: 
˅ݐ  = ˄ߩ௡ˎሺܩ − ሻ˅ߩ ∙ ݃ ∙ ݈˅ ∙  ௙ߛ

 (4.60) 

˅ݐ  = ͳͳʹ͹,ͻ͹ሺʹ,Ͷ − ͳ,Ͳሻ ∙ ͻ,ͺͳ ∙ ʹͻ,ͺͶ ∙ Ͳ,ͻͷ = ʹ,ͻͲ ˏ 

 
Ɍɨɥɳɢɧɚ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɩɪɢɧɢɦɚɟɬɫɹ 2,90 ɦ. 
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. 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ:  
 ∇˒ˑˇ = ∇ˇː˃ − ݀ − ˅ݐ − ሺʹ ÷ ͵ሻ  (4.61) 

 
ɝɞɟ d – ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ; ݐ˅ – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ; 

 

 ∇˒ˑˇ = ʹͳʹ − ͵,͸͵ − ʹ,ͻͲ − ʹ = ͳͲ͸,Ͷ͹ ˏ 
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
 ℎ˒ˎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳ͵Ͳ − ͳͲ͸,Ͷ͹ = ʹ͵,ͷ͵ ˏ.  (4.62) 
 

ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ B୦˒ˎ = ሺͲ,͸͹ ÷ Ͳ,͹ሻ ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
ˎ˒ܤ  = Ͳ,͹ ∙ ℎ˒ˎ = Ͳ,͹ ∙ ʹ͵,ͷ͵ = ͳ͸ ˏ.  (4.63) 
 
ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɱɟɬɟ ɧɟ ɜɵɩɨɥɧɹɥɢɫɶ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ, ɜ 

ɫɜɹɡɢ, ɫ ɱɟɦ ɩɨɹɜɢɥɚɫɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɜɟɥɢɱɢɬɶ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɫɟɱɟɧɢɹ. 
ɉɪɢɧɢɦɚɟɦ: 
௡ܤ  = ʹͲ ˏ  
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4.10 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɣ 

ɞɪɟɧɚɠ. 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧ ɞɪɟɧɚɠ ɜ ɜɢɞɟ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ 
ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ - 3ɦ, ɚ ɬɚɤɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ 2 ɦ. 

Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
Ⱦɪɟɧɚɠ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 

ɞɢɚɦɟɬɪɨɦ 0,2 ɦ ɫ ɲɚɝɨɦ 3 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ݈ଵ = Ͳ,ͳ ∙ ܤ = Ͳ,ͳ ∙ ʹͲ = ʹ,Ͳ ˏ, 
 

 (4.64) 

4.11 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ 
ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɩɥɨɬɢɧɭ ɞɟɥɹɬ ɧɚ 
ɫɟɤɰɢɢ ɫɤɜɨɡɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ. Ɋɚɡɪɟɡɤɭ ɩɥɨɬɢɧɵ 
ɩɪɨɢɡɜɨɞɹɬ ɱɚɳɟ ɩɨ ɛɵɤɚɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ 
ɛɵɤɨɜ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɚ. 

ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. 
ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ:  
 ܾ௖ = ܾ +  (4.65)  ;˅ߜ

 
ɝɞɟ ܾ௖ −ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ,        ܾ −ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ ɫɜɟɬɭ,        ߜ˅ −ɬɨɥɳɢɧɚ ɛɵɤɚ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɤɢ ɫɤɜɨɡɧɵɦ 
ɩɪɨɞɨɥɶɧɵɦ ɲɜɨɦ. 

 

 

ܾ௖ = ͺ + Ͷ = ͳʹ ˏ.  
 
ɉɪɢ ɲɢɪɢɧɟ ɨɫɧɨɜɚɧɢɹ B=20 ɦ, ɩɪɢɧɢɦɚɟɦ 2 ɫɬɨɥɛɚ ɲɢɪɢɧɨɣ 10 ɦ. 

Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ ɲɜɨɜ 
ɲɢɪɢɧɨɣ 1,5 ɦ. 

Ȼɵɤɢ: 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 

ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 4 ɦ (ɩɭɧɤɬ 2.1.1). Ɇɢɧɢɦɚɥɶɧɚɹ 
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ɬɨɥɳɢɧɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 0,8 ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 21.42 ɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

ɍɫɬɨɢ: 
Ɋɚɡɥɢɱɚɸɬ ɭɫɬɨɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 

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

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

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

ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 11,15 ɦ, ɨɞɧɭ ɢɡ 
ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

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

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2,5 ɦ, ɜɵɫɨɬɨɣ – 2,5 ɦ. ɋɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɹ 
ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɟ: 117,62 ɦ. 

Ɋɢɫɛɟɪɦɚ: 
Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, ɭɤɪɟɩɥёɧɧɵɣ ɛɟɬɨɧɧɵɦɢ 

ɩɥɢɬɚɦɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɵɩɨɥɧɹɟɬɫɹ ɜ 
ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ ɛɟɬɨɧɧɵɯ ɩɥɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ.  

Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ ɫ ɩɥɢɬɚɦɢ ɪɢɫɛɟɪɦ: 
˓ܮ  = ଴,ସ௡ ∙ ℎ௖̀̀ = ଴,ସ଴,ଵ ∙ ͺ,Ͷ͵ = ͵͵,͹͵ ˏ~͵Ͷ ˏ           (4.66) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɩɥɢɬ ɪɢɫɛɟɪɦɵ ɩɨ ɞɥɢɧɟ: 
N=Lɪ/17=34/17=2, ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɩɥɢɬ - 2. 
ɒɢɪɢɧɚ ɪɢɫɛɟɪɦɵ ɪɚɜɧɚ ɲɢɪɢɧɟ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 
Ɍɨɥɳɢɧɚ ɩɥɢɬ ɪɢɫɛɟɪɦɵ: ɞɥɹ ɩɟɪɜɨɝɨ ɪɹɞɚ ɬɨɥɳɢɧɚ ɩɥɢɬ ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɨɣ ɬɨɥɳɢɧɟ ɩɥɢɬ ɜɨɞɨɛɨɹ – 2,90 ɦ, ɜɨ ɜɬɨɪɨɦ – 2,20 ɦ. 
 
4.12 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ 
 
Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ[5]. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ = ͳ͵Ͳ − ͳͳ͸,Ͷ = ͳ͵,͸ ˏ.  (4.67) 
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Ⱦɥɹ ɩɥɨɬɢɧ ɛɟɡ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ: 
 ு೏𝑟ு೏ = Ͳ,ͳͷ, 

 

(4.68) 

ௗ௥ܪ = Ͳ,ͳͷ ∙ ͳ͵,͸ = ʹ,ͲͶ ˏ, 
 

 

4.13 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 
 
Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

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

 ܳ˓.˅. = ܸ˒ ˑˎ.˅ˇ˘˓.ݐ˔˓˃˄ + ܳ˒˓ = ʹͲͳͲͲͲͲͲͲͲ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ + ͺͻ = ʹͳͺ,ʹͶ ˏଷ/˔;  (4.69) 

 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ      (4.70) 

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

 

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

 ܳଵ ˑ˕˅ = ܳ˓.˅. Ͷ = ͷͶ,ͷ͸ ˏଷ/˔;  (4.71) 

 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ʜʑʝ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 

ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h=3 ɦ, ɬɨɝɞɚ ɧɢɠɧɹɹ ɨɬɦɟɬɤɚ 
ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 112 ɦ. ɨɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

 ∇ʥʑʝ = ͳͳʹ + ℎʹ = ͳͳ͵,ͷ ˏ,  (4.72) 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 ʜʑʝ = ∇ʜʞʢ − ∇ʥʑʝ = ͳ͵Ͳ − ͳͳ͵,ͷ = ͳ͸,ͷ ˏ,  (4.73) 
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ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔˅ˑ = ܳଵ ˑ˕˅ߤ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ = ͷͶ,ͷ͸Ͳ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͳ͸,ͷ = ͵,͹ͻ ˏଶ,  (4.74) 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ 1,5 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ 
 ܾ = 𝜔˅ˑℎ = ͵,͹ͻ͵ = ͳ,ʹ͸ ˏ, (4.75) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ 2 ɦ. 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɚ 
 𝜔˅ˑ = ͵ ∙ ʹ = ͸ ˏଶ, 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɩɨɥɭɱɚɟɦ 4 ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɹ h=3 ɦ, b=2 ɦ. 
 
4.14 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ, ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. 

ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ: 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 ܵ˒ˎ = ͳͺͳ,ʹʹ ˏଶ, ܵ˄ = ͵͵ʹ,ͷ͵ ˏଶ. 
 

 

ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  

ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = ͳͺͳ,ʹʹ ∙ ͺ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͺ + Ͷ = ʹͺͶͶ,Ͷ͵ ˍʜˏ.  (4.76) 

 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɬɚɤɠɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫ 

ɩɨɦɨɳɶɸ ɩɪɢɥɨɠɟɧɢɹ AutoCad. 
 ܻ˒ ˎ = ʹ,͵͹  ɦ.  
 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
 



74 

 

˄ܩ = ܵ˄ ∙ ˄ߜ ∙ ˄ߩ ∙ ܾ݃ + ˄ߜ = ͵͵ʹ,ͷ͵ ∙ Ͷ ∙ ʹͶͲͲ ∙ ͻ,ͺͳͺ + Ͷ = ʹ͸Ͳͻ,͹Ͳ ˍʜˏ. 
 

 (4.77) 

ܻ˄ = ͷ,Ͳ ˏ.  
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ ,  (4.78) 

 
ɝɞɟ ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 

 

 

݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͳ͵ͳ − ͳʹͶ + Ͳ,ͷሻ ∙ ͺ = ͸Ͳ ˏଶ.  (4.79) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͸Ͳ ∙ √͸Ͳ ∙ ͻ,ͺͳ = ʹͷͲ,͹͸ ˍʜ.  
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ = ʹͷͲ,͹͸ͺ + Ͷ = ʹͲ,ͻ ˍʜˏ.  (4.80) 

 
ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: ܪ˅ = ʹ͵,ͷ͵ ˏ. 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ʹ˅ଶܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ͵,ͷ͵ଶʹ = ʹ͹ͳ͸,ͳͶ ˍʜ/ˏ ,  (4.81) 

  
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: ܪː = ͻ,ͻ͵ ˏ. 
 ܶː = ௪ߩ ∙ ݃ ∙ ʹଶːܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͻ,ͻ͵ଶʹ = Ͷͺ͵,ͺͶ ˍʜ/ˏ ,  (4.82) 

  
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ଷܹ = ܵ ∙ ߛ˅ = ͸ͷ,͵͸ ∙ ͻ,ͺͳ = ͸Ͷͳ,ͳͺ ˍʜ/ˏ;  (4.83) 

 
ɝɞɟ S − ɩɥɨɳɚɞɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ ȺutoCAD.  

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
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˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒̠, 
 

(4.84) 

˗ܹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵Ͷ = ͵͵͵,ͷͶ ˍʜˏ, 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

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

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ ɤɚɤ: 
 ˓˅ˊ˅ = ௪ߩ ∙ ݃ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ      (4.85) 
 ˓˅ˊ˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ሺͳͳ͸,Ͷ − ͳͲ͸,Ͷ͹ሻ = ͻ͹,ͶͶ ˍʜ, 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 

ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͻͺ,͸ͷ = ͳͻͶͺ,͹͹ ˍʜˏ,  (4.86) 

 
Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ: 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ːʹቁ = ͳͲ ∙ ʹ ∙ tanଶ (Ͷͷ − ʹͲʹ) = ͻ,ͺ ˍʜˏଶ  (4.87) 

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

hɧ– ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ, 
 

 

ℎː = ∇ˊ˃ˋˎ − ∇ˇː˃ = ͳͳ͹ − ͳͳͷ = ʹ ˏ,  (4.88) 
 
ɝɞɟ 𝜑ː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ℎː ∙ ʹː݌ = ʹ ∙ ͻ,ͺʹ = ͻ,ͺ ˍʜˏ

 
 (4.89) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɸɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ 

ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɚɠɞɵ, ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɫɥɨɸ ɧɚɧɨɫɨɜ, ɚ 
ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɨɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ ɧɚɧɨɫɨɜ. 𝜑ˆ˓ = Ͷͷ° 
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ʟ′ˆ˓ = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ  (4.90) 

 ʟ′ˆ˓ = ͳͲ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ − Ͷͷʹ) = ͵,Ͷ͵ ˍʜ/ˏଶ 

 

 

ȼ ɬɨɱɤɟ ɧɚ ɤɚɠɞɨɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓ ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 
ɧɚɧɨɫɨɜ ɢ ɝɪɭɧɬɚ 

  ʟ′′ˆ˓ = (ːߛ˅ˊ˅ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ 

  ʟ′′ˆ˓ = ሺͳͲ ∙ ʹ + ͳ͸,ͳ ∙ ͺ,ͷ͵ሻ ∙ ଶ݃ݐ (Ͷͷ − Ͷͷʹ) = −͵Ͳͻͻ ˍʜ/ˏଶ 

 

 (4.91) 

ℎˆ˓ = ∇ˇː˃ − ∇˒ˑˇ = ͳͳͷ − ͳͲ͸,Ͷ͹ = ʹ͸,ͻ͹ ˏ  (4.92) 
 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹ͵,ͷ − ሺͳ − Ͳ,ʹͷሻ ∙ ͻ,ͺͳ = ͳ͸,ͳ ˍʜ/ˏଷ;  (4.93) 

 

ɝɞɟ ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ̂ߛ ˓ = ʹ͵,ͷ ˍʜˏయ ; ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ, ݊଴ = Ͳ,ʹͷ; ℎˆ˓ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ℎˆ˓ = ͺ,ͷ͵ ˏ; 𝜑ˆ˓ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, 𝜑ˆ˓ = Ͷͷ° ; ˅ߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. 
˃ܧ  = ሺʟ′ˆ˓ + ʟ′′ˆ˓ሻʹ ∙ ℎˆ˓ = ͵,Ͷ͵ + ʹ͸,ͻ͹ʹ ∙ ͺ,ͷ͵ = ͳʹͻ,͸ͻ ˍʜ/ˏ 

 (4.94) 

 
ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ: 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
 ℎ૙ = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ ͳ,ͳͳଶͳʹ,Ͳͳ = Ͳ,͵ʹ ˏ 

 

   (4.95) 

ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ 
   (4.96) 

 ܹ˅ ˑˎː = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,ͳͳ ∙ (ͳʹ,Ͳͳ͵,ͳͶ + Ͳ,͵ʹ ʹ )  =   ʹͳ,͸͵ ˍʜˏ
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ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ:  
௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͳʹ,Ͳͳ͸,ʹͺ − ͵ͅ ∙ ͳ,ͳͳ = ͳ,ͷ ˏ. 
 

         (4.97) 

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

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ 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 ɩɪɢɧɢɦɚɸ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢɰɭ 4.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɭ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad.  

 
Ɍɚɛɥɢɰɚ 4.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇɦ 
Ɍɜ 1,00  2716,30 7,84 21307,22 

Ɍɧ 1,00  483,91 -3,31 -1602,16 
W3 1,00 Ļ 641,18 6,57 4212,56 
Gɛ 0,95 Ļ 2479,21 -5,00 -12396,05 

Gɩɥ 0,95 Ļ 2702,21 -2,37 -6404,23 

Wɜɡɜ 1,00  1948,77 0,00 0,00 
Wɮ 1,00  333,54 5,33 1777,77 
Qɡ 0,9 Ļ 18,81 -7,57 -142,37 0,8 ˃ܧ  155,63 2,84 442,63 ܹ˅ ˑˎː 1,00  21,63 22,04 476,52 ܧː 1,20  11,76 2,67 31,36 
F ← ĺ 2421,41 
N Ļ 3559,09 
Ɇ Σ 7703,25 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
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 𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = − ͵ͷͷͻ,ͲͻʹͲ,Ͳ + ͸ ∙ ͹͹Ͳ͵,ʹͷʹͲ,Ͳଶ = −͸ʹ,Ͷͳ ˍʜ/ˏଶ,     (4.98) 

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

 

 

𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͻ,ͺͳ ∙ ʹ͵,ͷ͵ = −ʹ͵Ͳ,ͺͷ ˍʜˏଶ ,      (4.99) 

 
ɝɞɟ ߛ௪ = ͻ,ͺͳ ɤН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, 

ௗ௨ܪ  = ʹ͵,ͷ͵ ˏ   – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ; ݉௨ –  ɬɚɧɝɟɧɫ ɭɝɥɚ ߙଵ; ߙଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ 

 
  (4.100) 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −͸ʹ,Ͷͳ ˍʜ/ˏଶ; 

 
  (4.101) 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ʹ͵,ͷ͵ = −ʹ͵Ͳ,ͺͷ ˍʜ/ˏଶ. 

 
  (4.102) 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = − ͵ͷͷͻ,ͲͻʹͲ,Ͳ − ͸ ∙ ͹͹Ͳ͵,ʹͷʹͲ,Ͳଶ = −ʹͻ͵,ͷͲ ˍʜ/ˏଶ,
 

    (4.103) 

𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ =     (4.104) 
 
ɝɞɟ ݉௧ = tan ௗ௧ܪ  .ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ଶ, ɝɞɟߙ = ͻ,ͻ͵ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 𝜎௫௧ = −ʹͻ͵,ͷͲ ∙ Ͳ,ͺʹଶ − ͻ,ͺͳ ∙ ͻ,ͻ͵ ∙ ሺͳ − Ͳ,ͺʹଶሻ = −ʹʹͻ,ʹ͹ ˍʜ/ˏଶ , 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ 
 𝜏௫௬௧ = −ሺͻ,ͺͳ ∙ ͻ,ͻ͵ − ʹͻ͵,ͷͲሻ ∙ Ͳ,ͺʹ = ͳ͸Ͳ,͹͹ ˍʜ/ˏଶ, 
 

 
    (4.105) 

𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = = −ʹͻ͵,ͷͲ ∙ ሺͳ + Ͳ,ͺʹଶሻ + ͻ,ͺͳ ∙ ͻ,ͻ͵ ∙ Ͳ,ͺʹଶ = −Ͷʹͷ,͵Ͷ ˍʜ/ˏଶ; 
 

    (4.106) 
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𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ ͻ,ͻ͵ = −ͻ͹,Ͷ͹ ˍʜ/ˏଶ     (4.107) 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɭ ɜ ɬɚɛɥɢɰɭ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɇɚɩɨɪɧɚɹ 
ɝɪɚɧɶ 

ɇɢɡɨɜɚɹ 
ɝɪɚɧɶ 𝜎௬ -62,41 -293,50 𝜎௫ -230,85 -229,27 𝜏௫௬ 0 160,77 𝜎ଵ -62,41 -97,44 𝜎ଷ -230,85 -425,34 

 
Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ: 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ ,       (4.108) 

 
ɝɞɟ 1,2 =݊ߛ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II  
ɤɥɚɫɫɚ; 

 ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ – 1,0 =݈ܿߛ  ,ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ –݈ܿߛ 
ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ;  

σ3 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ;  ܴܾ = 7,5 Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ 
ɛɟɬɨɧɚ ȼ10;  ݀ܿߛ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ;  0,9=݀ܿߛ – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ.   

 ͳ,ʹ ∙ ͳ ∙ |−Ͷʹͷ,͵Ͷ| ൑ ͹ͷͲͲ ∙ Ͳ,ͻ, 
 

 ͷ͵ͳ,͸͹ ˍʞ˃ ൑ ͸͹ͷͲ ˍʞ˃. 
 

 

Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 𝜎௬௨ < Ͳ (
 −͸ʹ,Ͷͳ ˍʞ˃ < Ͳ. 

 
 

ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨.     (4.109)ܪ
 ͸ʹ,Ͷͳ ˍʞ˃ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ʹ͵,ͷ͵ = ͷͺ,ͺ͵ ˍʞ˃.  
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ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
 
4.16 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

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

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

 ܴ ∙ ܨ௖ߛ ∙ ௟௖ߛ ൒  ,௡ߛ
 

(4.110) 

ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ଷܹ + ܳˊ) ∙ tan 𝜑 + ܿ ∙ 𝜔 = (4.111) 
 
ɝɞɟ ݊ܽݐ𝜑 = Ͳ,͸– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɨɫɚɞɨɱɧɵɣ ɝɪɭɧɬ - 
ɚɪɝɢɥɥɢɬ)[3]; ܿ = ͸Ͳ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ [3]; 𝜔 = ʹͲ,Ͳ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ 
ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

 ܴ = ሺʹ͹Ͳʹ,ʹͳ + ʹͶ͹ͻ,ʹͳ − ͳͻͶͺ,͹͹ − ͵͵,ͷͶ + ͸Ͷͳ,ͳͺ + ͳͺ,ͺͳሻ ∙∙ Ͳ,͸ + ͸Ͳ ∙ ʹͲ,Ͳ = ͵͵͵ͷ,Ͷ͸ ˍʜ/ˏ , 
ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ +  (4.112) ˃ܧ
ܨ  = ʹ͹ͳ͸,͵Ͳ − Ͷͺ͵,ͻͳ + ʹͳ,͸͵ + ͳͳ,͹͸ + ͳͷͷ,͸͵ = ʹͶʹͳ,Ͷͳ ˍʜ/ˏ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͵͵͵ͷ,Ͷ͸ ∙ Ͳ,ͻͷʹͶʹͳ,Ͷͳ ∙ ͳ,Ͳ ൒ ͳ,ʹ , 
 

 

ͳ,͵ͳ ൒ ͳ,ʹ .  
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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5 ɍɫɬɪɨɣɫɬɜɚ ɊɁɢȺ 
 
5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1, ɩɚɪɚɦɟɬɪɵ 

ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.1 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
Ɍɢɩ ȼȽɋ-850/110-64 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɉɨɥɧɚɹ 20 ɆȼȺ 
Ⱥɤɬɢɜɧɚɹ 16 Ɇȼɬ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 10,5 ɤȼ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  cosφ 0,8 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 93,8 ɨɛ/ɦɢɧ 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ 1099 Ⱥ 
Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 965 Ⱥ 
ɂɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ) 

ɫɢɧɯɪɨɧɧɨɟ Xd 0,7 
ɩɟɪɟɯɨɞɧɨɟ X’d 0,29 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ X”d 0,2 

ȿɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 0,9ɦɤɎ/ɮɚɡɭ 
 
Ɍɚɛɥɢɰɚ 5.2 - ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  
Ɍɢɩ ɌȾ – 25000/110/10,5 
Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 25 ɆȼȺ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 115 ɤȼ 
ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ = 11,0 

 
5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

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

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

ɇɚ ɝɥɚɜɧɨɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ ȼȽɋ-850/110-64. 

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ 
ɦɧɨɝɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ 
ɜɵɜɨɞɚɯ; 

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 



82 

 

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) 

ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾ 25000/110. 

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

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 110ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

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

ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ. 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 

ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110ɤȼ. 
Ɉɫɧɨɜɧɚɹ ɡɚɳɢɬɚ: 

 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ 
ɄɁ. 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 



83 

 

 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 
ɡɚɦɵɤɚɧɢɣ; 

 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 
ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 

 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ (ɌɇɁɇɉ); 

 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110ɤȼ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 110ɤȼ. 

 
5.3  Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ. 
 
Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 

 Iːˆሺହ.ଵሻ = ୗːˑˏ√ଷ∙୙ːˑˏ = ଶ଴√ଷ∙ଵ଴,ହ = ͳͲͻͻ ʏ                                                                 (5.1) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

 Iːˆሺହ.ଶሻ = ୍ːˑˏభ∙ʙ˔˘ʙ˕˕ = ଵ଴ଽଽ∙ଵଵହ଴଴/ହ = ͵,͸͸ ʏ                                                                (5.2) 

 

Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 

 Sːˑˏ,ʡʑ = ୍ːˑˏ,˓ˑ˕ଵ,ଶଶହହ ∙ Uːˑˏ,˓ˑ˕ = ଽ଺ହଵ,ଶଶହହ ∙ ʹ͵Ͳ = ͳͺͳ ˍʑʏ                                  (5.3)    

 

ɉɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ (Ɍȼ) ɦɨɳɧɨɫɬɶɸ 250 ɤȼȺ.  

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Ɍȼ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ:  

 I˅ː ୘ʑଵ = ଶହ଴√ଷ∙ଵ଴,ହ = ͳ͵,͹ͷ ʏ                                                                            (5.4) 

 I˅ː ୘ʑଶ = ୍˅ː Tʑభʙ˕ = ଵଷ,଻ହଶ଴ ହ⁄ = ͵,ͶͶ ʏ                                                                  (5.5) 
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5.4 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G). 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺIʠʟ < Ͳ,ͳͷ ∙ Iʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ 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: Iʜʝʛ = ͳͲͻͻ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: ηʡʡ = ͳͷͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

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

 Iʜʐሺହ.ʜሻ = ʙʝʓʜ ∙ f୧ ∙ Iʜ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ Iʜ,                                                        (5.6) 
 
ɝɞɟ  ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  f୧ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 Iʠʟ.଴ ൒ Kʜ ∙ Iʜʐሺʜሻ = ʹ ∙ Ͳ,Ͳͷ ∙ Iʜ = Ͳ,ͳ ∙ Iʜ                                                  (5.7) 

 
ɝɞɟ  Kʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: Iʠʟ.ʝ = Ͳ,ͳͷ ∙ Iʜ. 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ Kʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

 Iʜʐሺʙʖሻ = ʙʏʞ ∙ f୧ ∙ ʙʝʓʜ ∙ Iʛʏʙʠ                                                                      (5.8) 
 
ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;         f୧ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;        ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-
ɞɥɹ ɨɞɧɨɬɢɩɧɵɯ ɌɌ);        Iʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; 

 Iʛʏʙʠ = ୉′̂′xౚ′′ ∙ Iʜ = ଴,଻ଽ଴,ଶ ∙ ͳͲͻͻ = Ͷ͵Ͷͳ,Ͳͷ ʏ                                                  (5.9)           

 



85 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.8): 
  Iʜʐሺହ.ʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ଴,଻ଽ଴,ଶ ∙ ͳͲͻͻ = Ͷ͵Ͷ,ͳͲͷ ʏ.                              (5.10) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 Kʡ >  ୍ʜʐሺʙʖሻ∙୏ʜ୍ʡ = ସଷସ,ଵ଴ହ∙ଶସଷସଵ,଴ହ =   Ͳ,ʹ                                                       (5.11) 

 Kʡ > Ͳ,ʹ                                                                                              (5.12) 
 
ɝɞɟ Iʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

 Kʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Kʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (5ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ 

ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ): 
 Iʜʡ = ୍∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                                                                         (5.13) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 B ൒ ୍∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ                                                                              (5.14) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ: 

 Iˑ˕˔ = ሺʹ ÷ ͳʹሻ ∙ Iːˑˏ = ͸ ∙ ͳͲͻͻͻ = ͸ͷͻͶ ʏ 
 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɨɤɚɡɚɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 
ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 

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

 
5.5 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

(UN (UO)) 
 
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% 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. 
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Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 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 ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ; 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
𝛴ܥ  = ʠʒ + ʡܥ + ʠʧ + ʠʑʒ = Ͳ,͹ + Ͳ,ͲͲ͹͵͵ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = = Ͳ,ͻ͸ͷ ˏˍʣ˗˃ˊ˖,                         (5.15) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠ𝛴 = ͷ,ͷ ʏ.                                                                           ሺͷ.ͳ͸ሻ 
  
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 110ɤȼ 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠ𝛴,                                                                                 (5.17) 

 
ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͲͻ 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,                                                     (5.18) 

 
Ɍɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 

ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 110ɤȼ: 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ʹʹͳ͵Ͳ ∙ ଴,଴଴ଽ଴,଴଴ଽ+଴,ଽ଺ହ = ͳͲʹ,ʹ ʑ.                                              (5.19) 

 ʟ˃˔˚ˈ˕ːˑˈ ˊ˃ː˚ˈːˋˈ ܷʝ Эʚ.ʠʡ. = ͳͲʹ,ʹ ʑ 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ଵ௡ʡʜ ∙ ܷ଴ Эʚ.ʠʡ,                                                                                         (5.20) 
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ܷʠʟ ൒ ଵ,ହ଴,ଽହ ∙ ଵ଴ଶ,ଶభబ,ఱ√య∙బ,భయ ,                                                                                         (5.21) 

 ܷʠʟ ൒ ͳ,ͷͶ ʑ                                                                                               (5.22) 
 
ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 9,0ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
0,5ɫ  ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɬɶɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɚɧɧɵɣ ɨɪɝɚɧ 
ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

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

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ: 

 ʤ = ଵʙʡ+ଶ.                                                                                                                   (5.23) 

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

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

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

 
5.6 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢɦɟɟɬ ɞɜɟ ɫɬɭɩɟɧɢ 
ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼˓ଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ.                                                                   (5.24) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,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: 
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ܷ஼˓ଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ʑ.                                                                   (5.25) 

 
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. 
 
5.7 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (5.I2) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  =  ʜ,                                                                                                                (5.26)ܫ/ଶܫ

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

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

ʓʝʞݐ  = ଶଶ∗ܫ/ܣ ,                                                                                                            (5.27) 
 
ɝɞɟ ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

 
Ɂɚɳɢɬɚ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ 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 = ሺͲ,Ͳͷ − Ͳ,Ͳ͹ሻ; ܫଶʠʗʒʜ = Ͳ,Ͳ͹ 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

Ɍɨɝɞɚ: 
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ଶ∗ܫ = √ʏ௧ = √ ଷ଴଻଴଴ = Ͳ,ʹͳ.                                                                                      (5.28) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଶଵଵ,ଶ    = Ͳ,ͳ͹ͷ,                                                                             (5.29) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜ.                                                                                                 (5.30)ܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 
ʓʝʞݐ  = ଶଶ∗ܫ/ܣ = ଷ଴଴,ଵହమ ≈ ͳ͵͵͵˔                                                                    (5.31) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ଷ଴ሺூ∗మሻమ,                                                                                                               (5.32) 

 ʏʗʝ = ͵Ͳ = ଶଶ∗ܫ ∙  ʠʟ.                                                                                 (5.33)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 188 333 750 

 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 
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Ɋɢɫɭɧɨɤ 5.2. - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

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

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

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

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

ɥɢɧɢɣ 110 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 
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.ଶʠ.ʖ∗ܫ  ൑ ூమʛʗʜሺమሻʙʦ = ଵଵ,ଷ⋅ଶ∙(௑೏ ˅ː′′ +௑ʡ+௑ʚ),                                                           (5.34) 

 ܺ∗ˎ = ܺˎ ∙ ௌ˄௎మ˄ = ͺ,͹ ∙ ଶ଴ଵଵହమ = Ͳ,Ͳͳ͵.                                                            (5.35) 

 ܺௗ ˅ː′′ = ܺௗ ′′ ∙ ሺ௎˅ː௎ːːሻଶ = Ͳ,ʹ ∙ ሺଵଵହଵ଴,ହሻଶ = ʹ͵,ͻͻ                                               (5.36) 

 ܺʡ = ௎ˍ%ଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵଵଵ଴଴ ∙ ଶ଴ଶହ = Ͳ,Ͳͺͺ                                                               (5.37) 

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

 ܺʒ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;  
 ܺʡ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 110 ɤȼ: 
.ଶʠ.ʖ∗ܫ  ൑ ଵଵ,ଷ⋅ଶ∙ሺଶଷ,ଽଽ+଴,଴଼଼+଴,଴ଵଷሻ = Ͳ,Ͳͳͷͻ͸ͷ ˑ. ˈ.                                       (5.38) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,Ͳͳͷͻ͸ͷ ∙ ʹ ∙ ଵଵହଵ଴,ହ = Ͳ,͵ͷ ˑ. ˈ.                            (5.39) 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ Ͳ,͵ͷ ∙  .ʜܫ
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. 

 
5.8 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤሺ𝐈૚ሻ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

 
ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 

ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
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ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = 𝐾ʜ∙ூʜ𝐾ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜ,                                                                      (5.40)ܫ

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

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ ˔. 
 
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.                                                                                     (5.41)ܫ

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4: 
 

Ɍɚɛɥɢɰɚ 5.4 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 
Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

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

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
 

 

Ɋɢɫɭɧɨɤ 5.3. - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 
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ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

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

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,Ͷ͹ ∙  ʜʝʛ,                                                                              (5.42)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ < 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ𝐾ʑ∙௡ʡ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ଵ଴ହ,଴ = ͸͸ ʑ.                                                             (5.43) 

 
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. 

 
5.9 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. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 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 ɜɥ 110 ɤȼ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼𝐾ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͷͺ,ͳͻ + ଴,ଶ଼ ∙ ͻ,Ͳ͵ = ͷͲ,ͳ͸ ʝˏ,                 (5.44) 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɩɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
110 ɤȼ; 
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ܼʡ = ଴,ଵଵ∙ଵଵହଶହ ଶ = ͷͺ,ͳͻ ʝˏ.                                                                         (5.45) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ଶ଴ଶହ + ଴,ଶ଼ ∙ ଶ଴ଵଵହమ ∙ ͻ,Ͳ͵ = Ͳ,Ͳ͹͸,                                     (5.46) 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹͸ ∙ ͷ,ͷͳ = Ͳ,Ͷͳͻ ʝˏ,                                                 (5.47) 
 ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమଶ଴ = ͷ,ͷͳ.                                                                      (5.48) 

 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,Ͷͳͻ ∙ భఱబబఱభబ,ఱబ,భ = ͳ,ͳͻ ʝˏ.                                                         (5.49) 

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

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

ɉɪɢɧɢɦɚɟɦ ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ 
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∙ଵ଴ଽଽ = ͷ,ͷͳ ʝˏ,                                                        (5.50) 

 
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. −଴,ଽହ௫೏ = మ∙వలఱఱభబ,ఴ−଴,ଽହ଴,଻ = Ͷ,ͲͶ,                                                                (5.51) 

 
ɝɞɟ ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 
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 ௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣݔ
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∙ଵଶ,ହ = Ͳ,ʹͻ ˑ. ˈ.,                                                              (5.52) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼଴,ଽହ∙ଶ,ହ = Ͳ,ͶͲͻ,                                                          (5.53) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͷ,ͺ͸°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଶଽଵ,ଵ = Ͳ,ʹ͸ ˑ. ˈ.,                                                                      (5.54) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,ʹ͸ ∙ ଵ଴,ହమଶ଴ = ͳ,Ͷ͵ ʝˏ.                                                 (5.55) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଵ,ସଷ∙ଵହ଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = Ͷ,Ͳͺ ʝˏ,                                                       (5.56) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,Ͳͺ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ͳͺ ʝˏ, ܼ஼ʛଶ = Ͳ,͸ͳ 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 ɜɵɤɥɸɱɚɬɟɥɟ 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 5.4. 
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Ɋɢɫɭɧɨɤ 5.4  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 

 
5.10 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: 

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

.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ𝐾ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ.                                               (5.57)ܫ

 
ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ଵ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙  ʜʝʛ.ʟ.                                                                       (5.58)ܫ

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
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ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 5.5. 

 
Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ 
(ɫ) 

250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 
 

 
Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  = ଶ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ.                                                                   (5.59)ܫ

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɉɪɢɥɨɠɟɧɢɢ Ʌ ɜ ɬɚɛɥɢɰɚɯ Ʌ.1,Ʌ.2. 
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5.11 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ 

ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
«ɗɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɢɬ 
ɡɚɬɪɚɬɵ. 

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

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 
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6 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ,  
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ  
 

6.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ Ƚɗɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ 
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɨɫɬɪɨɦɫɤɨɣ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ 
ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 
Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». 
Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ 
ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ 
ɤɨɧɫɟɪɜɚɰɢɢ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ 
ɫɨɛɫɬɜɟɧɧɢɤɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ ɨɫɧɚɳɚɟɦ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ–ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, 
ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. ȼɜɨɞɢɦ ɜ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫɩɟɰɢɚɥɶɧɨɟ 
ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ – ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɜɟɥɢɱɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ 
ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɫɨɛɫɬɜɟɧɧɢɤ ȽɌɋ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɞɟɤɥɚɪɚɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɫɜɟɞɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ȽɌɋ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 
6.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ  

 
 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ ɧɟ 
ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɋɚɧɢɬɚɪɧɵɦ 
ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
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ɫɚɧɢɬɚɪɧɨɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, Ɍɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɉɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊɎ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ.  

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

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

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ.  

ɇɚɡɜɚɧɧɵɟ ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, 
ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, 
ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ: ɋɈɌ ɢ ɉɄ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ 
ɩɨ ɈɌ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ 
ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-
ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ.  

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 
ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ 
ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ 
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ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ.  

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 
ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɢ ɛɵɬɶ 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ.  

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ:  

- ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 - ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ, 
ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɭɧɤɬɚ 5.14 ɉɪɚɜɢɥ; 

 - ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ;  
- ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
 - ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ.  
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ȽɌɋ Ƚɗɋ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ 
ɨɛɥɚɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ.  

ȼ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ȽɌɋ; ɩɨ 
ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ; ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; ɩɨ ɩɪɨɩɭɫɤɭ 
ɩɨɥɨɜɨɞɧɵɯ ɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɹ; ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ 
ɧɚɩɨɥɧɟɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ;ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; 
ɧɚ ɜɫɟɯ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ;ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ 
ɨɛɴɟɤɬɨɜ Ƚɗɋ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

 ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
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6.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  
 

 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ Ɏɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ «Ɉ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ» №69-ɎɁ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ 
ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ ɞɪɭɝɨɟ ɥɢɰɨ, 
ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ.  

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ 
ɨɛɹɡɚɧ:  

- ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ;  

- ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 - ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

 - ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ;  

- ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

 - ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ.  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ 
ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

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

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

 - ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 
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 - ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ.  

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ 
ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ 
ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ 
ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ.  

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ Ʉɨɫɬɪɨɦɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ: 

 - ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
- ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, 

ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
- ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ;  
- ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
- ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 
 - ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɤɪɟɬɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ "ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ". ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ, ɥɢɛɨ 
ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. 
ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ - 
ɞɪɟɧɱɟɪɚɦɢ - ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
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ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ 
ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

Ʉɚɛɟɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ: 
 Ʉ ɤɚɛɟɥɶɧɨɦɭ ɯɨɡɹɣɫɬɜɭ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɨɬɧɨɫɹɬɫɹ ɜɫɟ 
ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ (ɷɬɚɠɢ, ɬɨɧɧɟɥɢ, ɲɚɯɬɵ, ɤɚɧɚɥɵ, ɝɚɥɟɪɟɢ, ɷɫɬɚɤɚɞɵ), ɚ 
ɬɚɤɠɟ ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ, ɡɚɤɪɵɬɵɟ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɪɨɛɚ ɢɥɢ 
ɨɬɤɪɵɬɨ ɩɪɨɥɨɠɟɧɧɵɟ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɤɚɛɟɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. 
ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɟɞɩɪɢɹɬɢɹ ɤɚɛɟɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ ɰɟɥɢɤɨɦ ɢɥɢ ɩɨ 
ɭɱɚɫɬɤɚɦ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɨ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɰɟɯɚɦɢ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɢ ɩɪɨɜɟɞɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ. 
 ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɨɫɦɚɬɪɢɜɚɬɶɫɹ ɩɨ ɝɪɚɮɢɤɭ, 
ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɧɚɱɚɥɶɧɢɤɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɰɟɯɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɨɫɦɨɬɪɚ ɢ ɜɵɹɜɥɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɞɨɥɠɧɵ ɡɚɧɨɫɢɬɶɫɹ ɜ 
ɨɩɟɪɚɬɢɜɧɵɣ ɠɭɪɧɚɥ ɢ ɠɭɪɧɚɥ (ɢɥɢ ɤɚɪɬɨɬɟɤɭ) ɞɟɮɟɤɬɨɜ ɢ ɧɟɩɨɥɚɞɨɤ ɫ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
 ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɚɪɭɲɟɧɢɣ ɦɟɫɬ ɭɩɥɨɬɧɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, 
ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɢ, ɩɟɪɟɤɪɵɬɢɹ, ɞɪɭɝɢɟ ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɢɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ. 
 Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ. Ɂɚɩɪɟɳɚɟɬɫɹ 
ɭɫɬɪɨɣɫɬɜɨ ɤɚɤɢɯ-ɥɢɛɨ ɤɥɚɞɨɜɵɯ, ɦɚɫɬɟɪɫɤɢɯ, ɚ ɬɚɤɠɟ ɯɪɚɧɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɢɡɞɟɥɢɣ. 
 ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɩɚɞɚɧɢɹ ɜ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜɨɞɵ ɢ ɩɚɪɚ, ɩɵɥɢ 
ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ, ɦɚɫɥɚ, ɦɚɡɭɬɚ ɢɥɢ ɞɪɭɝɢɯ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ (ɚ ɬɚɤɠɟ ɢɯ 
ɜɨɞɧɵɯ ɷɦɭɥɶɫɢɣ) ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɢɯ ɩɨɫɬɭɩɥɟɧɢɹ. 
 Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɢɡ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜɨɞɵ, ɦɚɫɥɚ, ɦɚɡɭɬɚ, ɞɪɭɝɢɯ 
ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ ɢ ɝɨɪɸɱɢɯ ɩɵɥɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɵ ɚɜɚɪɢɣɧɵɟ 
ɪɚɛɨɬɵ. 
 ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɦɟɳɟɧɢɹɦ, ɧɟ ɨɛɫɥɭɠɢɜɚɟɦɵɦ 
ɩɨɫɬɨɹɧɧɨ ɩɟɪɫɨɧɚɥɨɦ, ɩɨɷɬɨɦɭ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɞɨɩɭɫɤ ɥɢɰ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ ɪɚɛɨɬɵ 
ɜ ɧɢɯ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɧɚɱɚɥɶɧɢɤɨɦ ɫɦɟɧɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (ɫ ɞɟɠɭɪɧɵɦ 
ɩɨɞɫɬɚɧɰɢɢ ɢɥɢ ɧɚɱɚɥɶɧɢɤɨɦ ɰɟɯɚ). 
 Ⱦɨɩɭɫɤ ɪɟɦɨɧɬɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɢ ɧɚɥɚɞɨɱɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚɪɹɞɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɢ 
ɧɚɛɥɸɞɚɸɳɟɝɨ ɥɢɰɚ ɢɡ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ, ɯɨɪɨɲɨ ɡɧɚɸɳɟɝɨ ɫɯɟɦɭ 
ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 
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 Ɉɛɫɥɟɞɨɜɚɧɢɟ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ 
ɨɪɝɚɧɢɡɚɰɢɣ ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɫɨɩɪɨɜɨɠɞɚɸɳɟɝɨ 
ɞɨɥɠɧɨɫɬɧɨɝɨ ɥɢɰɚ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɰɟɯɚ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɜɟɞɨɦɥɟɧɢɟɦ 
ɧɚɱɚɥɶɧɢɤɚ ɫɦɟɧɵ. 
 Ʌɢɰɚ, ɞɨɩɭɳɟɧɧɵɟ ɞɥɹ ɪɚɛɨɬɵ ɢɥɢ ɨɛɫɥɟɞɨɜɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɮɨɧɚɪɢ ɢɡ ɪɚɫɱɟɬɚ ɨɞɢɧ ɮɨɧɚɪɶ 
ɧɚ ɝɪɭɩɩɭ (ɛɪɢɝɚɞɭ) ɧɟ ɛɨɥɟɟ 5 ɱɟɥɨɜɟɤ. 
 ȼ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɟ ɪɟɠɟ, ɱɟɦ ɱɟɪɟɡ 50 ɦ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɭɤɚɡɚɬɟɥɢ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. 
 ɇɚ ɞɜɟɪɹɯ ɫɟɤɰɢɨɧɧɵɯ ɩɟɪɟɝɨɪɨɞɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ ɭɤɚɡɚɬɟɥɢ 
(ɫɯɟɦɚ) ɞɜɢɠɟɧɢɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. ɍ ɜɵɯɨɞɧɵɯ ɥɸɤɨɜ ɢɡ ɤɚɛɟɥɶɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɥɟɫɬɧɢɰɵ ɬɚɤ, ɱɬɨɛɵ ɨɧɢ ɧɟ ɦɟɲɚɥɢ 
ɩɪɨɯɨɞɭ ɩɨ ɬɨɧɧɟɥɸ (ɷɬɚɠɭ). 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɞɨɥɠɧɵ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɝɥ. 24 ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ. 
ɇɚ ɩɟɪɢɨɞ ɧɚɯɨɠɞɟɧɢɹ ɜ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɨɛɯɨɞɟ, 
ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɚɯ ɢ ɬ.ɩ.) ɡɚɩɭɫɤ ɭɫɬɚɧɨɜɨɤ ɩɨ ɤɨɧɤɪɟɬɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ 
ɞɨɥɠɟɧ ɩɟɪɟɜɨɞɢɬɶɫɹ ɧɚ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ, ɚ ɩɨɫɥɟ ɜɵɯɨɞɚ ɩɟɪɫɨɧɚɥɚ 
ɜɧɨɜɶ ɩɟɪɟɜɨɞɢɬɶɫɹ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ. Ɉɛ ɢɡɦɟɧɟɧɢɹɯ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɷɬɨɬ ɩɟɪɢɨɞ ɞɟɥɚɟɬɫɹ ɡɚɩɢɫɶ ɜ ɨɩɟɪɚɬɢɜɧɨɦ 
ɠɭɪɧɚɥɟ. 
 Ɋɟɦɨɧɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ. 
 Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɢ ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɨɬɜɨɞ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɬɤɚɱɤɭ ɜɨɞɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɜ 
ɢɫɩɪɚɜɧɨɦ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
Ɋɚɛɨɬɚ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɨɥɠɧɚ ɩɪɨɜɟɪɹɬɶɫɹ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ 
ɤɜɚɪɬɚɥ, ɫ ɡɚɩɢɫɶɸ ɜ ɨɩɟɪɚɬɢɜɧɨɦ ɠɭɪɧɚɥɟ ɧɚɱɚɥɶɧɢɤɚ ɫɦɟɧɵ ɰɟɯɚ. 
Ɉɬɦɟɱɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɞɨɥɠɧɵ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɜ ɠɭɪɧɚɥɟ (ɤɚɪɬɨɬɟɤɟ) 
ɞɟɮɟɤɬɨɜ ɢ ɧɟɩɨɥɚɞɨɤ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
 Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɤɥɚɞɤɚ ɛɪɨɧɢɪɨɜɚɧɧɵɯ ɤɚɛɟɥɟɣ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ ɢ ɜ 
ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɛɟɡ ɫɧɹɬɢɹ ɫɝɨɪɚɟɦɨɝɨ ɞɠɭɬɨɜɨɝɨ ɩɨɤɪɨɜɚ. 
 ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɜɪɟɠɞɟɧɢɹ ɧɚɪɭɠɧɨɣ ɩɥɚɫɬɢɤɨɜɨɣ ɨɛɨɥɨɱɤɢ 
(ɲɥɚɧɝɨɜ) ɤɚɛɟɥɟɣ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɫɪɨɱɧɵɟ ɦɟɪɵ ɞɥɹ ɢɯ ɪɟɦɨɧɬɚ ɢɥɢ 
ɡɚɦɟɧɵ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɭɱɚɫɬɤɚ. 
 Ⱦɜɟɪɢ ɫɟɤɰɢɨɧɧɵɯ ɩɟɪɟɝɨɪɨɞɨɤ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɚɦɨɡɚɤɪɵɜɚɸɳɢɦɢɫɹ, ɨɬɤɪɵɜɚɬɶɫɹ ɜ ɫɬɨɪɨɧɭ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ ɢ ɢɦɟɬɶ 
ɩɥɨɬɧɵɣ ɩɪɢɬɜɨɪ. 
 ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɭɤɚɡɚɧɧɵɟ ɞɜɟɪɢ ɞɨɥɠɧɵ 
ɧɚɯɨɞɢɬɶɫɹ ɢ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɜ ɡɚɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ. 
 Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɹɦ ɜɟɧɬɢɥɹɰɢɢ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɞɟɪɠɚɬɶ 
ɞɜɟɪɢ ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ, ɩɪɢ ɷɬɨɦ ɨɧɢ ɞɨɥɠɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɡɚɤɪɵɜɚɬɶɫɹ ɨɬ ɢɦɩɭɥɶɫɚ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɨɬɫɟɤɟ 
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ɫɨɨɪɭɠɟɧɢɹ. ɍɫɬɪɨɣɫɬɜɚ ɫɚɦɨɡɚɤɪɵɜɚɧɢɹ ɞɜɟɪɟɣ ɞɨɥɠɧɵ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜ 
ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
 ȼɫɟ ɦɟɫɬɚ ɩɪɨɯɨɞɚ ɤɚɛɟɥɟɣ ɱɟɪɟɡ ɫɬɟɧɵ, ɩɟɪɟɝɨɪɨɞɤɢ ɢ ɩɟɪɟɤɪɵɬɢɹ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɩɥɨɬɧɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɧɟ ɦɟɧɟɟ 0,75 ɱ. 
ɍɩɥɨɬɧɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɨɥɶɤɨ 
ɨɝɧɟɫɬɨɣɤɢɯ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɫɨɫɬɚɜɨɜ. 
 ɉɪɢ ɡɚɦɟɧɟ ɢɥɢ ɩɪɨɤɥɚɞɤɟ ɧɨɜɵɯ ɤɚɛɟɥɟɣ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɝɧɟɫɬɨɣɤɨɝɨ 
ɭɩɥɨɬɧɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ 
ɭɤɥɚɞɤɢ ɧɨɜɨɝɨ ɤɚɛɟɥɹ ɢ ɞɨ ɡɚɤɪɵɬɢɹ ɧɚɪɹɞɚ ɧɚ ɜɵɩɨɥɧɹɟɦɵɟ ɪɚɛɨɬɵ. 
 ȼɵɯɨɞɵ ɤɚɛɟɥɟɣ ɢɡ ɩɪɨɯɨɞɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɚɛɟɥɶɧɵɯ ɤɨɪɨɛɨɜ, ɚ 
ɬɚɤɠɟ ɤɨɪɨɛɨɜ ɬɢɩɚ ɄɄȻ, Ʉɉ ɢ ɞɪɭɝɢɯ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɲɬɭɰɟɪɨɜ, ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɪɭɤɚɜɨɜ ɢ ɬɪɭɛ. 
 ȼ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɪɨɛɚɯ ɬɢɩɚ ɄɄȻ, Ʉɉ ɢ ɞɪ. ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ ɞɨɥɠɧɵ 
ɪɚɡɞɟɥɹɬɶɫɹ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɢ ɭɩɥɨɬɧɹɬɶɫɹ ɦɚɬɟɪɢɚɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɶɸ ɧɟ 
ɦɟɧɟɟ 0,75 ɱ ɜ ɫɥɟɞɭɸɳɢɯ ɦɟɫɬɚɯ: 
 ɉɪɢ ɜɯɨɞɟ ɜ ɞɪɭɝɢɟ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. 
 ɇɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɤɚɛɟɥɶɧɵɯ ɤɨɪɨɛɨɜ ɱɟɪɟɡ ɤɚɠɞɵɟ 30 ɦ, ɚ 
ɬɚɤɠɟ ɩɪɢ ɨɬɜɟɬɜɥɟɧɢɹɯ ɜ ɞɪɭɝɢɟ ɤɨɪɨɛɚ ɨɫɧɨɜɧɵɯ ɩɨɬɨɤɨɜ ɤɚɛɟɥɟɣ. 
 ɇɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɤɚɛɟɥɶɧɵɯ ɤɨɪɨɛɨɜ ɱɟɪɟɡ ɤɚɠɞɵɟ 20 ɦ; ɤɪɨɦɟ 
ɬɨɝɨ, ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɩɟɪɟɤɪɵɬɢɹ ɬɚɤɢɟ ɨɝɧɟɫɬɨɣɤɢɟ ɭɩɥɨɬɧɟɧɢɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɧɚ ɤɚɠɞɨɣ ɨɬɦɟɬɤɟ ɩɟɪɟɤɪɵɬɢɹ. 
 Ɇɟɫɬɚ ɭɩɥɨɬɧɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, ɩɪɨɥɨɠɟɧɧɵɯ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɪɨɛɚɯ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɡɧɚɱɟɧɵ ɤɪɚɫɧɵɦɢ ɩɨɥɨɫɚɦɢ ɧɚ ɧɚɪɭɠɧɵɯ ɫɬɟɧɤɚɯ 
ɤɨɪɨɛɨɜ. ȼ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ ɞɟɥɚɸɬɫɹ ɩɨɹɫɧɹɸɳɢɟ ɧɚɞɩɢɫɢ. 
 ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɝɪɟɜ ɢɯ ɜɵɲɟ 
ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ ɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɫɬɨɱɧɢɤɨɜ ɧɚɝɪɟɜɚ. 
 Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɹɟɦɵɯ ɱɚɫɬɟɣ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɛɟɡ ɧɟɞɨɞɟɥɨɤ ɫ 
ɨɮɨɪɦɥɟɧɢɟɦ ɚɤɬɚ ɩɪɢɟɦɤɢ. ɋɯɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɝɨɬɨɜɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɫɞɚɱɢ ɟɟ ɜ ɩɨɫɬɨɹɧɧɭɸ 
ɷɤɫɩɥɭɚɬɚɰɢɸ (ɬ.ɟ. ɧɚ ɩɟɪɢɨɞ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ) ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɧɟɨɛɯɨɞɢɦɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɪɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɪɚɛɨɬɵ ɜ ɷɬɨɬ ɩɟɪɢɨɞ. 
 Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɣ ɛɟɡ ɭɩɥɨɬɧɟɧɢɹ ɩɪɨɯɨɞɚ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɱɟɪɟɡ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɟɪɟɝɨɪɨɞɨɤ, 
ɫɚɦɨɡɚɤɪɵɜɚɸɳɢɯɫɹ ɞɜɟɪɟɣ, ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɯ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɚ ɬɚɤɠɟ 
ɛɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɞɪɭɝɢɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ 
ɩɪɚɜɢɥɚɦ. 
 Ʉɚɛɟɥɶɧɵɟ ɤɨɪɨɛɚ ɬɢɩɚ ɄɄȻ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɛɵɫɬɪɨɫɴɟɦɧɵɦɢ 
ɤɪɵɲɤɚɦɢ, ɚ ɡɚɩɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɨɬɤɪɵɜɚɬɶɫɹ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɤɥɸɱɟɣ 
ɢ ɞɪɭɝɢɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 
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 Ɉɫɟɜɲɚɹ ɩɵɥɶ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫɚɯ ɢ ɜ ɤɨɪɨɛɚɯ 
(ɨɫɨɛɟɧɧɨ ɜ ɤɨɬɟɥɶɧɨɣ ɢ ɧɚ ɬɪɚɤɬɚɯ ɬɨɩɥɢɜɨɩɨɞɚɱɢ) ɞɨɥɠɧɚ ɭɛɢɪɚɬɶɫɹ ɩɨ 
ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɝɪɚɮɢɤɭ, ɧɨ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɤɜɚɪɬɚɥ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɫɩɨɫɨɛɧɨɫɬɢ ɩɵɥɢ ɬɨɩɥɢɜɚ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ. 
 Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɪɟɦɨɧɬɚ ɩɪɢɦɟɧɹɬɶ 
ɤɚɛɟɥɢ ɫ ɝɨɪɸɱɟɣ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɢɡɨɥɹɰɢɟɣ. 
ɉɪɢ ɭɤɥɚɞɤɟ ɧɨɜɵɯ ɤɚɛɟɥɟɣ ɨɧɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɨ 
ɧɟɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɝɨɪɟɧɢɹ ɢɥɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ 
ɭɬɜɟɪɠɞɟɧɧɵɦ ɩɟɪɟɱɧɟɦ ɧɚ ɷɬɢ ɤɚɛɟɥɢ. 
 Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɨɛɨɥɨɱɤɢ ɤɚɛɟɥɟɣ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨ 
ɤɨɬɨɪɵɦ ɨɧɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɧɟɝɨɪɸɱɢɦɢ 
ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɦɢ ɩɨɤɪɵɬɢɹɦɢ. 
 Ɂɚɩɪɟɳɚɟɬɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ ɩɨɞɩɢɬɵɜɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ 
ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɯ ɤɚɛɟɥɟɣ ɯɪɚɧɢɬɶ ɫɝɨɪɚɟɦɵɟ ɢ ɞɪɭɝɢɟ ɦɚɬɟɪɢɚɥɵ, ɧɟ 
ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɟ. 
 Ʉɚɛɟɥɶɧɵɟ ɤɚɧɚɥɵ ɢ ɞɜɨɣɧɵɟ ɩɨɥɵ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɢ 
ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɩɟɪɟɤɪɵɜɚɬɶɫɹ ɫɴɟɦɧɵɦɢ ɧɟɫɝɨɪɚɟɦɵɦɢ ɩɥɢɬɚɦɢ. 
ȼ ɩɨɦɟɳɟɧɢɹɯ Ⱥɋɍ Ɍɉ, ɳɢɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɫ ɩɚɪɤɟɬɧɵɦɢ ɩɨɥɚɦɢ 
ɞɟɪɟɜɹɧɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɫɧɢɡɭ ɡɚɳɢɳɚɬɶɫɹ ɚɫɛɟɫɬɨɦ ɢ ɨɛɢɜɚɬɶɫɹ ɠɟɫɬɶɸ ɢɥɢ 
ɞɪɭɝɢɦ ɨɝɧɟɡɚɳɢɬɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. ɋɴɟɦɧɵɟ ɧɟɫɝɨɪɚɟɦɵɟ ɩɥɢɬɵ ɢ ɰɟɥɶɧɵɟ 
ɳɢɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɛɵɫɬɪɨɝɨ ɢɯ ɩɨɞɴɟɦɚ ɜɪɭɱɧɭɸ. 
 Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɦɨɧɬɟ ɩɪɨɤɥɚɞɤɚ ɱɟɪɟɡ ɤɚɛɟɥɶɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɬɪɚɧɡɢɬɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɲɢɧɨɩɪɨɜɨɞɨɜ, ɚ ɬɚɤɠɟ 
ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɥɨɬɤɨɜ ɫɨ ɫɩɥɨɲɧɵɦ ɞɧɨɦ ɢ ɤɨɪɨɛɨɜ. 
 ɉɪɨɤɥɚɞɤɭ ɫɢɥɨɜɵɯ ɤɚɛɟɥɟɣ ɩɨ ɤɨɧɫɬɪɭɤɰɢɹɦ, ɜ ɤɚɧɚɥɚɯ ɢ ɥɨɬɤɚɯ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɨɞɧɨɪɹɞɧɨ, ɚ ɤɨɧɬɪɨɥɶɧɵɯ ɤɚɛɟɥɟɣ - ɩɨɫɥɨɣɧɨ ɢɥɢ ɩɭɱɤɚɦɢ (ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ) ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɡɦɟɪɨɦ ɜ ɞɢɚɦɟɬɪɟ ɧɟ 
ɛɨɥɟɟ 100 ɦɦ ɢɥɢ ɜ ɨɬɞɟɥɶɧɵɯ ɹɱɟɣɤɚɯ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɛɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɪɚɡɦɟɪɨɦ 100×100 ɦɦ. 
 Ɂɚɩɪɟɳɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɩɭɱɤɢ ɤɚɛɟɥɟɣ ɞɢɚɦɟɬɪɨɦ ɛɨɥɟɟ 100 ɦɦ. ɉɪɢ 
ɩɪɨɯɨɠɞɟɧɢɢ ɩɭɱɤɨɜ ɤɚɛɟɥɟɣ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɢ, ɫɬɟɧɵ ɢ ɩɟɪɟɤɪɵɬɢɹ ɞɥɹ 
ɭɩɥɨɬɧɟɧɢɹ ɤɚɛɟɥɟɣ ɢɯ ɫɥɟɞɭɟɬ ɪɚɫɤɥɚɞɵɜɚɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɨɞɢɧ ɫɥɨɣ, 
ɨɬɞɟɥɹɹ ɨɞɢɧ ɪɹɞ ɨɬ ɞɪɭɝɨɝɨ ɧɟɫɝɨɪɚɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ ɬɨɥɳɢɧɨɣ ɧɟ ɦɟɧɟɟ 20 
ɦɦ. 
 

6.4 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

Ɉɛɪɚɡɭɟɬɫɹ ɫɥɢɹɧɢɟɦ Ʉɟɦɵ ɢ Ʌɭɧɞɨɧɝɢ. ɉɪɨɬɟɤɚɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ 
Ʉɨɫɬɪɨɦɫɤɨɣ ɨɛɥɚɫɬɢ, ɜɩɚɞɚɟɬ ɜ ɍɧɠɢɧɫɤɢɣ ɡɚɥɢɜ Ƚɨɪɶɤɨɜɫɤɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɤɨɥɨ ɝɨɪɨɞɚ ɘɪɶɟɜɰɚ. Ɉɫɧɨɜɧɵɟ ɩɪɢɬɨɤɢ — ɘɡɚ, Ʉɭɧɨɠ, 
ȼɢɝɚ, ɉɨɧɝɚ, ɇɟɹ (ɩɪɚɜɵɟ); Ʉɧɹɠɚɹ, Ɇɟɠɚ, ɉɟɠɟɧɝɚ, ɍɠɭɝɚ, ɉɭɦɢɧɚ, Ȼɟɥɵɣ 
Ʌɭɯ, ɑёɪɧɵɣ Ʌɭɯ (ɥɟɜɵɟ). ɇɚ ɪɟɤɟ ɪɚɫɩɨɥɨɠɟɧɵ ɝɨɪɨɞɚ Ʉɨɥɨɝɪɢɜ, Ɇɚɧɬɭɪɨɜɨ, 
Ɇɚɤɚɪɶɟɜ ɢ ɫɟɥɨ ɍɧɠɚ. ɍɠɟ ɩɨɫɥɟ ɫɜɨɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢɡ Ʉɟɦɵ ɢ Ʌɭɧɞɨɧɝɢ 
ɍɧɠɚ ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɚ, ɚ ɩɨɫɥɟ ɜɩɚɞɟɧɢɹ Ʉɭɧɨɠɚ ɢ ȼɢɝɢ ɪɟɤɚ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ 
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60 ɦɟɬɪɨɜ. ȼ ɜɟɪɯɧɟɦ ɢ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɜ ɦɚɥɭɸ ɜɨɞɭ ɨɛɧɚɠɚɸɬɫɹ ɧɟɛɨɥɶɲɢɟ 
ɩɟɪɟɤɚɬɵ, ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɧɟɛɨɥɶɲɚɹ. ɉɪɚɜɵɣ ɛɟɪɟɝ ɩɨɱɬɢ ɧɚ ɜɫёɦ 
ɩɪɨɬɹɠɟɧɢɢ ɪɟɤɢ ɜɵɫɨɤɢɣ, ɤɪɭɬɨɣ, ɫɟɥɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ 
ɧёɦ. Ʌɟɜɵɣ ɛɟɪɟɝ — ɛɨɥɟɟ ɧɢɡɤɢɣ, ɦɟɫɬɚɦɢ ɡɚɛɨɥɨɱɟɧɧɵɣ, ɥɟɫ ɱɚɫɬɨ ɨɬɞɟɥɹɟɬɫɹ 
ɩɨɥɨɫɨɣ ɤɭɫɬɚɪɧɢɤɚ. ȼɫɬɪɟɱɚɸɬɫɹ ɩɟɫɱɚɧɵɟ ɩɥɹɠɢ. ɇɚ ɩɨɫɥɟɞɧɢɯ 20 
ɤɢɥɨɦɟɬɪɚɯ ɪɟɤɚ ɪɚɫɲɢɪɹɟɬɫɹ ɧɚɫɬɨɥɶɤɨ, ɱɬɨ ɱɚɳɟ ɨɛ ɷɬɨɦ ɭɱɚɫɬɤɟ ɝɨɜɨɪɹɬ, ɤɚɤ 
ɨɛ ɍɧɠɟɧɫɤɨɦ ɡɚɥɢɜɟ Ƚɨɪɶɤɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 
6.5 Ɏɚɭɧɚ 

 
 Ʉ ɧɚɫɬɨɹɳɟɦɭ ɱɢɫɥɨ ɢɡɭɱɟɧɧɵɯ ɩɨɡɜɨɧɨɱɧɵɯ ɠɢɜɨɬɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ʉɨɫɬɪɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 366 ɜɢɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɦɥɟɤɨɩɢɬɚɸɳɢɯ — 56, 
ɩɬɢɰ — 251, ɪɵɛ — 41, ɤɪɭɝɥɨɪɨɬɵɯ — 1, ɚɦɮɢɛɢɣ — 11, ɪɟɩɬɢɥɢɣ — 6. Ɇɢɪ 
ɧɚɫɟɤɨɦɵɯ ɧɚɫɱɢɬɵɜɚɟɬ ɨɤɨɥɨ 3 ɬɵɫ. ɜɢɞɨɜ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɨɫɬɪɨɦɫɤɨɣ 
ɨɛɥɚɫɬɢ ɜɫɬɪɟɱɚɟɬɫɹ 21 ɜɢɞ ɩɨɡɜɨɧɨɱɧɵɯ ɠɢɜɨɬɧɵɯ, ɡɚɧɟɫёɧɧɵɯ ɜ Ʉɪɚɫɧɭɸ 
ɤɧɢɝɭ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
 

6.6  Ɏɥɨɪɚ 
 
 Ʌɟɫɨɩɨɤɪɵɬɚɹ ɩɥɨɳɚɞɶ ɬɟɪɪɢɬɨɪɢɢ ɨɛɥɚɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ ɨɤɨɥɨ 
62 %. ɇɚɢɛɨɥɟɟ ɛɨɝɚɬɵ ɥɟɫɚɦɢ ɫɟɜɟɪɧɵɟ ɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɵɟ ɪɚɣɨɧɵ, ɝɞɟ 
ɥɟɫɢɫɬɨɫɬɶ ɞɨɯɨɞɢɬ ɞɨ 72,5 %. Ⱦɪɟɜɟɫɧɵɟ ɩɨɪɨɞɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɮɨɧ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɨɛɥɚɫɬɢ, ɹɜɥɹɸɬɫɹ ɯɜɨɣɧɵɟ ɟɥɶ ɢ ɫɨɫɧɚ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɜ ɥɟɫɚɯ ɨɛɥɚɫɬɢ ɯɜɨɣɧɵɟ ɩɨɪɨɞɵ ɡɚɧɢɦɚɸɬ 49,5 % ɢ ɥɢɫɬɜɟɧɧɵɟ — 50,5 
% ɞɪɟɜɨɫɬɪɨɹ. ɂɡ ɯɜɨɣɧɵɯ ɩɨɪɨɞ 27,2 % ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɟɥɶ ɢ 22,3 % ɧɚ ɫɨɫɧɭ. 
ɂɡ ɥɢɫɬɜɟɧɧɵɯ ɩɨɪɨɞ 41,4 % — ɛɟɪёɡɚ, ɢ 9,1 % ɧɚ ɨɫɢɧɭ ɢ ɞɪɭɝɢɟ ɥɢɫɬɜɟɧɧɵɟ 
ɩɨɪɨɞɵ. Ɏɥɨɪɚ Ʉɨɫɬɪɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɫɨɞɟɪɠɢɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 1759 ɜɢɞɨɜ 
ɪɚɫɬɟɧɢɣ. Ɍɚɤɠɟ ɧɚɫɱɢɬɵɜɚɟɬɫɹ 94 ɢɧɬɪɨɞɭɰɢɪɨɜɚɧɧɵɯ ɢ 46 ɡɚɧɨɫɧɵɯ ɜɢɞɨɜ. 
Ɏɥɨɪɚ Ʉɨɫɬɪɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚɫɱɢɬɵɜɚɟɬ 7 ɜɢɞɨɜ, ɡɚɧɟɫёɧɧɵɯ ɜ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ: 6 ɜɢɞɨɜ ɫɟɦɟɣɫɬɜɚ ɨɪɯɢɞɧɵɟ ɢ 1 ɜɢɞ ɥɢɲɚɣɧɢɤɚ. 
 

6.7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
  ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ʉɨɫɬɪɨɦɫɤɨɝɨ 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; 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ; ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 
ɜɨɞɵ ɍɧɠɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ʉɨɫɬɪɨɦɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ;  

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 ɨɬ01.07.1985 № 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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6.8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
 Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

 1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ 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. ȼɵɪɭɛɤɚ ɡɚɬɨɩɥɹɟɦɨɝɨ ɥɟɫɚ: 

 49ɬɵɫ ɞɟɪɟɜɶɟɜ.             (6.1) = 49500 = 900 ∙ 550 = ܽ ∙ ܨ = ܰ 
 
ɝɞɟ F – ɩɥɨɳɚɞɶ ɝɚ, 

 ɚ – Ʉɨɥɢɱɟɫɬɜɨ ɞɟɪɟɜɶɟɜ, ɲɬ/ɝɚ. 
 
6.9. Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ 

ɩɟɪɢɨɞ  
 

1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ:  
- Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ 

ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ; 
 - Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɢ 

ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ); 
 - Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 

ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
 - ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 
 - ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 

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

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

- Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
2. ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ: 

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

 - Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ; 
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- ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɨɬɯɨɞɨɜ 
ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;  

- ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ;  

- ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ 
ɠɭɪɧɚɥɚɯ;  

- Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ;  

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

 - ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ; 
 - ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

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

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ.  
 
6.10 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 
 
M=(N∙q)/(100%)∙ρ, ɬ                (6.2) 

 
ɝɞɟ N- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (125000 ɦ3) 

q- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,8%) 
ρ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (ρ =2,5 ɬ/ɦ3) 
 
M=(N∙q)/(100%)=(125000∙1,8)/(100%)∙2,5=5625 ɬ           (6.3) 
 
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), ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 
ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

 
M=(N∙q)/(100%)∙ρ,ɬ                (6.4) 

 
ɝɞɟ N- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (55 ɬ) 

q- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,0%) 
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ρ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (ρ =2,0 ɬ/ɦ3) 
 
M=(N∙q)/(100%)=(55∙1,0)/(100%)∙2,0=1,06 ɬ            (6.5) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 5625 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,06 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ 
ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ 
ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
 

6.11 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ  
 

1. ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɨɫɬɪɨɦɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

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

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

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

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

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

 - Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
 - Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;  
 - Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
 - ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɤɦ 
ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ – ɝ. Ɇɚɧɬɭɪɨɜɨ, 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 ɫɚɧɢɬɚɪɧɨɡɚɳɢɬɧɨɣ 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 
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ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ ɍɧɠɚ ɨɬ ɫɛɪɨɫɨɜ 
Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝ. Ɇɚɧɬɭɪɨɜɨ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ 
Ʉɨɫɬɪɨɦɫɤɨɣ 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; 
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7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

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

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɬɢ ɷɬɚɩɵ 
ɭɤɪɭɩɧёɧɧɨ ɩɨɤɚɡɚɧɵ ɜ ɤɚɥɟɧɞɚɪɧɨɦ ɝɪɚɮɢɤɟ. Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɬɚɛɥɢɰɟ 7.1 

 
Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 31 31 31 31 31 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɑɚɫɵ 4000 4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 1240
00 

124000 124000 124000 124000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ*ɱ 1240 1240 1240 1240 1240 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ*ɱ 1227

60 
122760 122760 122760 122760 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬ*ɱ 
1237 1281 1323 1362 1400 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 151,

85 
157,26 162,41 167,20 171,86 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 25,3
1 

26,21 27,07 27,87 28,64 

 
ȼɵɜɨɞ: ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 7.1 , ɪɨɫɬ ɜɵɪɭɱɤɢ ɡɚ ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ 

ɩɪɨɢɡɨɲёɥ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɩɪɢ ɷɬɨɦ ɨɛɴɟɦɵ 
ɪɟɚɥɢɡɚɰɢɢ ɧɟ ɢɡɦɟɧɢɥɢɫɶ. 

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

Ƚɢɞɪɨ» ɨɬ 16.01.2017 №92 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 
2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ»,ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

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

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

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

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

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

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 
 
Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 

ɬɵɫ.ɪɭɛ/Ɇɜɬ 
 ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ 
ɬɪɭɞɚ 

255,2 7,91 

ɉɪɨɱɢɟ 274 8.49 
ɂɬɨɝɨ ɩɨ Ƚɗɋ 16,40 
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Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 

 
Ɍɚɛɥɢɰɟ 7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ,% 
Ɉɬ 1 ɞɨ 5 0,120 
Ɉɬ 6 ɞɨ 15 0,170 
Ɉɬ 16 ɞɨ 25 0,300 
ɋɜɵɲɟ 25 0,400 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 7.4. 

 
Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
 ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇɜɬ 4,19 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0.001097ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,29 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0.000318ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,085 

ɂɬɨɝɨ 4,565 
 
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 

ɬɚɛɥɢɰɟ 7.5. 
 

Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021  2022 2023 2024 2025 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 32,07 59,80 72,64 72,64 74,10 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 3,07 5,34 5,63 4,93 5,83 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 12,29 16,38 16,38 16,38 16,38 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

3,84 6,68 7,04 6,17 7,29 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 

3,43 4,57 4,57 4,57 4,57 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 25,37 29,88 29,88 29,88 29,88 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 80,06 122,66 136,15 134,58 138,06 
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ȼɵɜɨɞ: Ɋɨɫɬ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ 

ɭɜɟɥɢɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. Ɍɚɤɠɟ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɢ ɫɬɪɚɯɨɜɚɧɢɟ. 

 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
 

 

Ɋɢɫɭɧɨɤ 7.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 
ȼɵɜɨɞ: Ⱥɧɚɥɢɡɢɪɭɹ ɞɢɚɝɪɚɦɦɭ ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɡɚɬɪɚɬ 

ɫɨɫɬɚɜɥɹɸɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɬɚɤ ɤɚɤ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ – ɷɬɨ 
ɤɚɩɢɬɚɥɨɟɦɤɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. 

 
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 ɜ ɬɚɛɥɢɰɟ 7.6. 
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Ɍɚɛɥɢɰɚ 7.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2031  2032 2033 2034 2035 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 41,90 48,09 51,39 52,15 52,91 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 20,62 73,92 74,57 75,27 75,96 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 10,16 10,16 10,16 10,16 10,16 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 32,83 31,77 31,30 30,97 30,64 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 105,51 163,94 167,42 168,55 169,68 

 
ȼɵɜɨɞ: Ɉɫɧɨɜɨɣ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɹɜɥɹɟɬɫɹ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɬɚɤ ɤɚɤ 

ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɢ ɪɚɫɬёɬ. Ɍɚɤɠɟ ɪɨɫɬ ɪɚɫɯɨɞɨɜ ɫɜɹɡɚɧ ɫ 
ɧɚɥɨɝɨɦ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ. 

 
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.  

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɱɚɫɬɶ ɩɪɢɛɵɥɢ ɢɞёɬ ɧɚ ɭɩɥɚɬɭ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ, ɬɚɤɠɟ ɫɧɢɠɟɧɢɟ ɩɪɢɛɵɥɢ ɫɜɹɡɚɧɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɯɨɞɨɜ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.7. 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫɭɧɤɟ 7.2. 
 

Ɍɚɛɥɢɰɚ 7.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021  2022 2023 2024 2025 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 268,74 302,82 311,70 320,88 329,30 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 86,56 122,66 136,15 134,58 138,06 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 268,74 302,82 311,70 320,88 329,30 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 163,18 160,79 156,17 166,95 171,85 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 27,72 32,16 31,23 33,39 34,37 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 135,46 128,63 124,93 133,56 137,48 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 
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Ɋɢɫɭɧɨɤ 7.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 

 
ȼɵɜɨɞ: ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ (ɪɢɫɭɧɨɤ 2.1) ɫɞɟɥɚɧ 

ɜɵɜɨɞ, ɱɬɨ ɩɪɨɟɤɬ ɜ 2021 ɝɨɞɭ ɜɵɯɨɞɢɬ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɩɪɢɛɵɥɶ ɢ 
ɭɜɟɥɢɱɢɜɚɟɬ ɫɜɨɸ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

 
Ƚɪɚɮɢɤ ɫ ɭɤɚɡɚɧɢɟɦ ɝɨɞɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɚ ɪɢɫɭɧɤɟ 7.3. 
 

 

Ɋɢɫɭɧɨɤ 7.3 – Ƚɪɚɮɢɤ ɫ ɭɤɚɡɚɧɢɟɦ ɝɨɞɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
 
ȼɵɜɨɞ: ȼ ɩɟɪɢɨɞ ɫ 2020 ɩɨ 1 ɤɜɚɪɬɚɥ 2021 ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɤɭɩɤɚ ɢ 

ɭɫɬɚɧɨɜɤɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɜɨɝɨ ɚɝɪɟɝɚɬɚ. ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, 
ɱɬɨ ɬɨɥɶɤɨ ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɜɬɨɪɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɩɭɫɤɚ 
ɜɬɨɪɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚɱɢɧɚɟɬɫɹ ɩɨɞɴɟɦ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ. ɋ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɨɣ 
ɚɝɪɟɝɚɬɨɜ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɜɵɲɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɬɚɪɢɮɚɦɢ, ɢ ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ ɫɬɚɧɰɢɹ ɨɤɭɩɚɟɬɫɹ ɩɨɫɥɟ 2030 ɝɨɞɚ. 
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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 №92 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 

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

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
-ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
-ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
-ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
-ɂ ɬ.ɞ. 
Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  
Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 50 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 ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 

ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 
7.7 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.8. 
 

Ɍɚɛɥɢɰɚ 7.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ  
ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 138 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 53,95 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,05 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 12 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0.04 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 85870,97 
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7.8 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ. ȼ ɰɟɥɨɦ ɩɪɨɟɤɬ ɩɪɢɧɨɫɢɬ ɧɟ ɬɨɥɶɤɨ ɤɨɦɦɟɪɱɟɫɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɛɸɞɠɟɬɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ.  

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɟ 
ɛɸɞɠɟɬɵ ɜ ɬɚɛɥɢɰɟ 7.9.  
 
Ɍɚɛɥɢɰɚ 7.9 – ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ 

ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

53,15 62,55 88,65 127,11 91,52 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, 

ɦɥɧ.Ɋɭɛɥɟɣ 
5,58 10,69 13,30 11,70 12,39 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

58,73 73,24 101,95 138,82 103,91 

 
7.9 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 

ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ:  
-ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ 
-ɐɟɧɚ ɫɛɵɬɚ 
-ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɧɚ ɪɢɫɭɧɤɟ 7.4. 
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Ɋɢɫɭɧɨɤ 7.4 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ PI. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɪɚɬɧɚɹ, ɬɚɤɠɟ ɡɧɚɱɟɧɢɟ PI ɨɩɭɫɤɚɟɬɫɹ ɦɟɧɶɲɟ 1,0 ɩɪɢ 8 %. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɪɢɜɟɞёɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ 
ɪɢɫɤɨɜ ɞɥɹ ɩɪɨɟɤɬɚ. 

ɂɧɞɟɤɫ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 7.5. 

 

 

Ɋɢɫɭɧɨɤ 7.5 – ɂɧɞɟɤɫ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɢɧɞɟɤɫɚ PI. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɹɦɚɹ. ɂɡɦɟɧɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɧɚ -4% ɢ ɧɢɠɟ ɩɪɢɜɟɞɟɬ ɤ 
ɫɧɢɠɟɧɢɸ ɢɧɞɟɤɫɚ PI < 1,0. 
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ɂɧɞɟɤɫ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7.6. 

 

 

Ɋɢɫɭɧɨɤ 7.6 – ɂɧɞɟɤɫ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ 

ɜɟɥɢɱɢɧɵ PI, ɩɪɢɱɟɦ ɢɧɞɟɤɫ PI ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 1,0. 
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8 ɂɡɦɟɪɟɧɢɟ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ, ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ 
 
8.1 ɇɚɡɧɚɱɟɧɢɟ ɢ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
 
Ȼɶɟɮ — ɭɱɚɫɬɨɤ ɪɟɤɢ ɦɟɠɞɭ ɞɜɭɦɹ ɫɨɫɟɞɧɢɦɢ ɩɥɨɬɢɧɚɦɢ ɧɚ ɪɟɤɟ ɢɥɢ 

ɭɱɚɫɬɨɤ ɤɚɧɚɥɚ ɦɟɠɞɭ ɞɜɭɦɹ ɲɥɸɡɚɦɢ. 
ȼɟɪɯɧɢɣ ɛɶɟɮ ɩɥɨɬɢɧɵ — ɱɚɫɬɶ ɪɟɤɢ ɜɵɲɟ ɩɨɞɩɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

(ɩɥɨɬɢɧɵ, ɲɥɸɡɚ). ɇɢɠɧɢɣ ɛɶɟɮ — ɱɚɫɬɶ ɪɟɤɢ ɧɢɠɟ ɩɨɞɩɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 
 Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ (ɋɂɍ): 
- ɂɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ Ƚɗɋ; 
- Ɉɩɪɟɞɟɥɟɧɢɹ ɧɚɩɨɪɨɜ ɛɪɭɬɬɨ ɢ ɧɟɬɬɨ ɬɭɪɛɢɧɵ; 
- Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɜɨɞɵ, ɩɪɨɩɭɫɤɚɟɦɵɯ ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ;  
- ȼɵɱɢɫɥɟɧɢɟ ɫɭɬɨɱɧɨɝɨ, ɦɟɫɹɱɧɨɝɨ ɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɜɨɞɵ ɱɟɪɟɡ 

ɝɢɞɪɨɬɭɪɛɢɧɵ ɫ ɧɚɤɨɩɥɟɧɢɟɦ ɢɧɮɨɪɦɚɰɢɢ ɢ ɫ ɩɨɩɪɚɜɤɚɦɢ ɧɚ ɜɨɡɦɨɠɧɵɟ 
ɩɟɪɟɪɵɜɵ ɜ ɢɡɦɟɪɟɧɢɹɯ ɪɚɫɯɨɞɚ; 

- Ɉɩɪɟɞɟɥɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɧɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɤɚɯ 
ɧɚ ɜɯɨɞɟ ɜ ɩɪɨɬɨɱɧɭɸ ɱɚɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɢ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɢ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ. 
Ɋɚɧɟɟ, ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɥɢɫɶ ɭɪɨɜɧɟɦɟɪɵ 
ɬɢɩɚ ɫɟɥɶɫɢɧɧɨɝɨ ɞɚɬɱɢɤɚ, ɩɨɩɥɚɜɤɨɜɨɝɨ, ɛɭɣɤɨɜɨɝɨ, ɤɨɬɨɪɵɟ ɜɫɥɟɞɫɬɜɢɟ 
ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɢ ɭɫɥɨɜɢɣ ɛɵɥɢ ɡɚɦɟɧɟɧɵ ɧɚ ɛɨɥɟɟ ɬɨɱɧɵɟ 
ɢ ɩɪɨɫɬɵɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɚɬɱɢɤɢ ɢɡɦɟɪɟɧɢɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɞɧɢɦ ɢɡ 
ɨɫɧɨɜɧɵɯ ɫɩɨɫɨɛɨɜ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ  
ɹɜɥɹɸɬɫɹ ɢɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɬɚɤɢɯ ɞɚɬɱɢɤɨɜ, ɤɚɤ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ, 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɟ, ɥɚɡɟɪɧɵɟ ɭɪɨɜɧɟɦɟɪɵ, ёɦɤɨɫɬɧɵɟ.  

 
8.2 Ȼɭɣɤɨɜɵɟ, ɩɨɩɥɚɜɤɨɜɵɟ, ёɦɤɨɫɬɧɵɟ ɭɪɨɜɧɟɦɟɪɵ. 
 
Ȼɭɣɤɨɜɵɣ ɭɪɨɜɧɟɦɟɪ – ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɍȻ, ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ 

ɤɨɬɨɪɨɝɨ ɨɫɧɨɜɚɧ ɧɚ ɢɡɦɟɪɟɧɢɢ ɩɟɪɟɦɟɳɟɧɢɹ ɛɭɣɤɚ ɢɥɢ ɫɢɥɵ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɛɭёɤ. ɉɟɪɟɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɫ 
ɛɭɣɤɨɜɨɝɨ ɭɪɨɜɧɟɦɟɪɚ ɞɟɣɫɬɜɭɟɬ ɩɨ ɡɚɩɪɨɫɭ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɪɢ ɩɨɦɨɳɢ ɩɪɢёɦɧɨ-ɩɟɪɟɞɚɬɨɱɧɨɣ ɭɫɬɪɨɣɫɬɜɚ, 
ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɪɚɞɢɨɫɢɝɧɚɥɚɯ. Ȼɭɣɤɨɜɵɟ ɭɪɨɜɧɟɦɟɪɵ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɩɪɢ 
ɞɚɜɥɟɧɢɹɯ ɞɨ 32 Ɇɉɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɜɨɟɣ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ –150 ɞɨ 
+500ɋ. Ȼɭɟɤ ɧɚɯɨɞɢɬɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɢ ɱɚɫɬɢɱɧɨ ɩɨɝɪɭɠɟɧ ɜ 
ɠɢɞɤɨɫɬɶ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜ ɚɩɩɚɪɚɬɟ ɦɚɫɫɚ ɛɭɣɤɚ ɜ ɠɢɞɤɨɫɬɢ 
ɢɡɦɟɧɹɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɡɦɟɧɟɧɢɸ ɭɪɨɜɧɹ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɟɫɚ ɛɭɣɤɚ ɜ 
ɫɢɝɧɚɥ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ «ɫɢɥɚ — ɞɚɜɥɟɧɢɟ» ɢ «ɫɢɥɚ — ɬɨɤ». 
ɇɟɞɨɫɬɚɬɤɨɦ ɛɭɣɤɨɜɵɯ ɭɪɨɜɧɟɦɟɪɨɜ ɹɜɥɹɸɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ ɢɯ ɬɨɱɧɨɫɬɢ ɨɬ 
ɩɥɨɬɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ, ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
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ɞɥɹ ɛɨɥɶɲɢɯ (ɫɜɵɲɟ 16 ɦ) ɞɢɚɩɚɡɨɧɨɜ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɠɢɞɤɨɫɬɟɣ. 
Ȼɭɣɤɨɜɵɣ ɭɪɨɜɧɟɦɟɪ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 

 
Ɋɢɫɭɧɨɤ 8.1– Ȼɭɣɤɨɜɵɣ ɭɪɨɜɧɟɦɟɪ 

 
ɉɨɩɥɚɜɤɨɜɵɣ ɭɪɨɜɧɟɦɟɪ – ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ, ɞɟɣɫɬɜɢɟ 

ɤɨɬɨɪɨɝɨ ɨɫɧɨɜɚɧɚ ɧɚ ɢɡɦɟɪɟɧɢɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɩɥɚɜɤɚ, ɩɥɚɜɚɸɳɟɝɨ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɢ. ɉɪɢɦɟɧɟɧɢɟ ɦɚɝɧɢɬɧɨɣ ɫɜɹɡɢ ɞɥɹ ɩɟɪɟɞɚɱɢ 
ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɩɥɚɜɤɚ ɩɨɡɜɨɥɹɟɬ ɝɟɪɦɟɬɢɡɢɪɨɜɚɬɶ ɜɵɜɨɞ ɩɟɪɟɞɚɱɢ ɜ 
ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ, ɭɩɪɨɫɬɢɬɶ ɤɨɧɫɬɪɭɤɰɢɸ, ɩɨɜɵɫɢɬɶ ɧɚɞёɠɧɨɫɬɶ, ɢɡɦɟɪɹɬɶ 
ɭɪɨɜɟɧɶ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. ɉɨɩɥɚɜɤɨɜɵɟ ɭɪɨɜɧɟɦɟɪɵ ɭɡɤɨɝɨ 
ɞɢɚɩɚɡɨɧɚ (ɪɢɫɭɧɨɤ 8.2) ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɚ, ɫɨɞɟɪɠɚɳɢɟ 
ɲɚɪɨɨɛɪɚɡɧɵɣ ɩɨɩɥɚɜɨɤ ɞɢɚɦɟɬɪɨɦ 80—100 ɦɦ, ɜɵɩɨɥɧɟɧɧɵɣ ɢɡ 
ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ. ɉɨɩɥɚɜɨɤ ɩɥɚɜɚɟɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɢ ɢ ɱɟɪɟɡ 
ɲɬɚɧɝɭ ɢ ɫɩɟɰɢɚɥɶɧɨɟ ɫɚɥɶɧɢɤɨɜɨɟ ɭɩɥɨɬɧɟɧɢɟ ɫɨɟɞɢɧɹɟɬɫɹ ɥɢɛɨ ɫɨ ɫɬɪɟɥɤɨɣ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɥɢɛɨ ɫ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ 1 ɭɝɥɨɜɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɜ 
ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɢɥɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥɵ.  

 

 
Ɋɢɫɭɧɨɤ 8.2 – ɋɯɟɦɵ ɭɫɪɨɣɫɬɜɚ ɩɨɩɥɚɜɤɨɜɵɯ ɭɪɨɜɧɟɦɟɪɨɜ 

 
Ёɦɤɨɫɬɧɨɣ ɭɪɨɜɧɟɦɟɪ –ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ, ɪɚɛɨɬɚ ɤɨɬɨɪɨɝɨ 

ɨɫɧɨɜɚɧɚ ɧɚ ɪɚɡɥɢɱɢɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɠɢɞɤɨɫɬɢ ɢ ɜɨɡɞɭɯɚ. ȼ 
ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɨ ɦɟɪɟ ɩɨɝɪɭɠɟɧɢɹ ɷɥɟɤɬɪɨɞɨɜ ɞɚɬɱɢɤɚ ɭɪɨɜɧɟɦɟɪɚ ɜ ɠɢɞɤɨɫɬɶ 
ɢɡɦɟɧɹɟɬɫɹ ёɦɤɨɫɬɶ ɦɟɠɞɭ ɧɢɦɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɭɪɨɜɧɸ ɠɢɞɤɨɫɬɢ ɜ 
ɪɟɡɟɪɜɭɚɪɟ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɟɦɤɨɫɬɧɵɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɜɵɩɨɥɧɹɸɬ ɜ 
ɜɢɞɟ ɤɨɚɤɫɢɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɷɥɟɤɬɪɨɞɨɜ ɢɥɢ ɩɚɪɚɥɥɟɥɶɧɨ 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɥɨɫɤɢɯ ɷɥɟɤɬɪɨɞɨɜ. Ʉɨɧɫɬɪɭɤɰɢɹ ɟɦɤɨɫɬɧɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ 
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ɷɥɟɦɟɧɬɚ ɫ ɤɨɚɤɫɢɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɠɢɞɤɨɫɬɢ, ɫɯɟɦɚ ɧɚ ɪɢɫɭɧɤɟ 8.3. 

 

 
Ɋɢɫɭɧɨɤ 8.3 – ɋɯɟɦɵ ёɦɤɨɫɬɧɵɯ ɭɪɨɜɧɟɦɟɪɨɜ 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɵɲɟɩɪɢɜɟɞёɧɧɵɟ ɞɚɬɱɢɤɢ ɧɟ ɚɤɬɭɚɥɶɧɵ, ɬɚɤ ɤɚɤ 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ. ȼ ɪɚɦɤɚɯ ɫɩɟɰɜɨɩɪɨɫɚ 
ɪɚɫɫɦɨɬɪɢɦ ɫɨɜɪɟɦɟɧɧɵɟ ɫɩɨɫɨɛɵ ɢ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ. 

 
8.3 ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɞɚɥɶɧɨɦɟɪɨɜ 
 
Ʌɚɡɟɪɧɵɣ  ɞɚɥɶɧɨɦɟɪɵ ɫ ɰɢɮɪɨɜɵɦ ɢ ɚɧɚɥɨɝɨɜɵɦ ɜɵɯɨɞɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ ɧɚ Ƚɗɋ, ɚ ɬɚɤɠɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɜɵɫɨɬɵ ɢ 
ɩɨɥɨɠɟɧɢɹ ɩɥɨɬɢɧɵ ɧɚ Ƚɗɋ. ɉɪɢɧɰɢɩ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɣ ɞɚɥɶɧɨɦɟɪɨɜ 
ɨɫɧɨɜɚɧ ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɡɧɨɫɬɢ ɮɚɡ ɢɡɥɭɱɚɟɦɵɯ ɢ ɩɪɢɧɢɦɚɟɦɵɯ 
ɦɨɞɭɥɢɪɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ. Ɇɨɞɭɥɢɪɭɟɦɨɟ ɢɡɥɭɱɟɧɢɟ ɥɚɡɟɪɚ ɫ ɩɨɦɨɳɶɸ 
ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɰɟɥɶ. Ɉɬɪɚɠɟɧɧɨɟ ɰɟɥɶɸ ɢɡɥɭɱɟɧɢɟ 
ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɣ ɠɟ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ, ɭɫɢɥɢɜɚɟɬɫɹ ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɛɥɨɤ, 
ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɪɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ, ɢɡɥɭɱɚɟɦɵɯ ɢ ɩɪɢɧɢɦɚɟɦɵɯ ɫɢɝɧɚɥɨɜ, 
ɧɚ ɨɫɧɨɜɚɧɢɢ, ɤɨɬɨɪɨɝɨ ɜɵɱɢɫɥɹɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɥɢ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ 
ɜɵɜɨɞɹɬɫɹ ɧɚ ɞɢɫɩɥɟɟ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɢ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɜ ɩɚɦɹɬɢ 
ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɞɚɥɶɧɨɦɟɪɚ ɧɚ ɪɢɫɭɧɤɟ 8.4. 

 

 
Ɋɢɫɭɧɨɤ 8.4 – ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɞɚɥɶɧɨɦɟɪɚ 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɞɚɥɶɧɨɦɟɪ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɟɱɚɬɧɵɯ ɩɥɚɬ, ɧɚ ɨɞɧɨɣ ɢɡ 

ɤɨɬɨɪɵɯ ɫɦɨɧɬɢɪɨɜɚɧ ɥɚɡɟɪɧɵɣ ɞɚɥɶɧɨɦɟɪ, ɚ ɧɚ ɞɪɭɝɨɣ – ɷɥɟɤɬɪɨɧɧɨɟ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 

ɉɪɢɦɟɧɟɧɢɟ ɞɚɥɶɧɨɦɟɪɨɜ ɜ ɤɚɱɟɫɬɜɟ ɫɩɨɫɨɛɨɜ ɢɡɦɟɪɟɧɢɣ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ 
ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɢɬɶ ɨɲɢɛɤɢ ɜ ɪɚɛɨɬɟ 
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ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɢɬɶ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɩɪɚɤɬɢɱɟɫɤɢ ɜ 3 ɪɚɡɚ. 
ɋɜɟɬɨɞɚɥɶɧɨɦɟɪɧɵɣ ɫɩɨɫɨɛ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ ɨɬɥɢɱɧɨ ɫɟɛɹ 
ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ.  

 
8.4 ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ 
 
ȼ ɨɫɧɨɜɟ ɪɚɛɨɬɵ ɢɡɦɟɪɢɬɟɥɹ ɭɪɨɜɧɹ ɫ ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ ɥɟɠɢɬ 

ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɦɟɬɨɞ. ɗɬɨɬ ɦɟɬɨɞ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɢɡɦɟɪɟɧɢɢ ɞɚɜɥɟɧɢɹ, 
ɤɨɬɨɪɨɟ ɨɤɚɡɵɜɚɟɬ ɧɚ ɞɚɬɱɢɤ ɫɬɨɥɛ ɜɨɞɵ ɧɚɞ ɧɢɦ.  

ȼ ɤɚɱɟɫɬɜɟ ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɝɪɭɠɧɨɣ ɡɨɧɞ ɩɨɤɚɡɚɧɧɵɣ 
ɧɚ ɪɢɫɭɧɤɟ 8.5. Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜɧɢɡɭ ɡɨɧɞɚ ɢ ɢɡɦɟɪɹɟɬ ɜɟɥɢɱɢɧɭ 
ɞɚɜɥɟɧɢɹ ɫɬɨɥɛɚ ɠɢɞɤɨɫɬɢ ɧɚɞ ɫɨɛɨɣ. Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɢɡɜɟɫɬɧɨɣ 
ɩɥɨɬɧɨɫɬɢ ɠɢɞɤɨɫɬɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɥɢɹɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɞɥɹ 
ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. ɉɨɷɬɨɦɭ ɨɧɨ ɭɫɬɪɚɧɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɟɝɨ ɩɨɞɜɟɞɟɧɢɹ ɤ 
ɞɚɬɱɢɤɭ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɭɸ ɜɟɧɬɢɥɹɰɢɨɧɧɭɸ ɬɪɭɛɤɭ. ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ 
ɩɨɩɚɞɚɧɢɟ ɜɥɚɝɢ ɢ ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɷɥɟɤɬɪɨɧɢɤɢ, ɬɪɭɛɤɚ 
ɨɫɧɚɳɟɧɚ ɮɢɥɶɬɪɨɦ ɜɥɚɠɧɨɫɬɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 8.5 – ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɨɝɪɭɠɧɨɝɨ ɡɨɧɞɚ 
 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɞɚɜɥɟɧɢɹ ɩɨɝɪɭɠɧɨɝɨ ɬɢɩɚ (ɞɚɬɱɢɤɨɜ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ) 
ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɣ ɧɚɤɥɨɧɧɵɣ ɡɚɤɥɚɞɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 
ɲɬɚɬɧɨɣ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ Ƚɗɋ. Ⱦɚɬɱɢɤɢ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɡɚɤɥɚɞɧɭɸ ɬɪɭɛɭ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ 
ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɞɚɬɱɢɤɨɜ ɩɟɪɟɩɚɞɚ ɭɪɨɜɧɟɣ ɧɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ 
ɪɟɲɟɬɤɚɯ, ɫ ɨɬɛɨɪɨɦ ɞɚɜɥɟɧɢɹ ɩɟɪɟɞ ɜɯɨɞɨɦ ɜ ɜɨɞɨɩɪɢɟɦɧɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
Ⱦɥɹ ɬɨɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɚ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɜ 
ɚɷɪɚɰɢɨɧɧɭɸ ɬɪɭɛɭ ɨɞɧɨɝɨ ɢɡ ɚɝɪɟɝɚɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɧɬɪɨɥɶɧɵɣ 
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ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ ɩɨɝɪɭɠɧɨɝɨ ɬɢɩɚ (ɤɨɧɬɪɨɥɶɧɵɣ ɡɨɧɞ). ɋɢɝɧɚɥɵ ɨɬ 
ɞɚɬɱɢɤɨɜ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ɤɨɧɬɪɨɥɶɧɨɝɨ ɡɨɧɞɚ ɜɜɨɞɹɬɫɹ ɜ ɲɤɚɮ ȼȻ, 
ɫɨɞɟɪɠɚɳɢɣ ɛɥɨɤɢ ɩɢɬɚɧɢɹ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɢɡɛɵɬɨɱɧɨɝɨ 
ɞɚɜɥɟɧɢɹ (ɞɚɬɱɢɤɨɜ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ). ɋɢɝɧɚɥɵ ɨɬ ɞɚɬɱɢɤɨɜ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜɜɨɞɹɬɫɹ ɜ ɲɤɚɮ ɇȻ, ɫɨɞɟɪɠɚɳɢɣ ɛɥɨɤɢ ɩɢɬɚɧɢɹ ɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɢɝɧɚɥɚ. 

Cɨɫɬɨɢɬ ɢɡ: 
 ɲɤɚɮɚ ɞɥɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, 
 ɲɤɚɮɚ ɞɥɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, 
 ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɬɨɣɤɢ. 
ȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɨɬ ɷɬɢɯ ɲɤɚɮɨɜ ɩɨɞɚɸɬɫɹ ɜ ɤɨɦɩɶɸɬɟɪ. Ʉɨɦɩɶɸɬɟɪ 

ɭɩɪɚɜɥɹɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ, ɩɪɨɢɡɜɨɞɢɬ ɨɩɪɨɫ ɲɤɚɮɨɜ ȼȻ ɢ ɇȻ, 
ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɜɵɱɢɫɥɟɧɢɹ ɢ ɜɵɞɚɟɬ ɧɚ ɦɨɧɢɬɨɪ ɜɟɥɢɱɢɧɵ ɭɪɨɜɧɟɣ 
ɛɶɟɮɨɜ.   

ɋɛɨɪ ɢɡɦɟɪɟɧɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɨɞɭɥɹ ɫɛɨɪɚ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɣ   
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɦɧɨɝɨɤɚɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɢɝɧɚɥɨɜ ɞɚɬɱɢɤɨɜ. ɍɫɬɪɨɣɫɬɜɨ ɨɫɭɳɟɫɬɜɥɹɟɬ ɢɡɦɟɪɟɧɢɟ 
ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ (ɧɚɩɪɹɠɟɧɢɣ ɢ ɬɨɤɨɜ), ɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜ ɰɢɮɪɨɜɭɸ 
ɮɨɪɦɭ ɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, ɚ ɬɚɤɠɟ ɨɛɦɟɧ ɤɨɦɚɧɞɚɦɢ ɢ ɞɚɧɧɵɦɢ ɩɨ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɧɟ ɬɪɟɛɭɟɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ. 

 
8.5 ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
ɋɨɝɥɚɫɧɨ ɋɌɈ 17330282.27.140.004-2008 [38] ɜɵɛɨɪ ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
1. Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɇȻ ɢ ȼȻ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɩɨɩɥɚɜɤɨɜɵɯ ɩɪɢɛɨɪɨɜ, ɚ ɬɚɤ ɠɟ 
- ɩɨɝɪɭɠɧɵɯ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ; 
- ɭɫɬɪɨɣɫɬɜ, ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ, ɧɚɩɪɢɦɟɪ, 

ɥɚɡɟɪɧɨɣ ɪɭɥɟɬɤɢ. 
2. ɂɡɦɟɪɟɧɢɟ ɭɪɨɜɧɹ ȼȻ ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɞɜɭɯ ɬɨɱɤɚɯ ɩɪɢ ɞɥɢɧɟ 

ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɦɟɧɟɟ 500 ɦ. Ⱦɚɬɱɢɤɢ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ 
ɜɨɞɨɩɪɢɟɦɧɢɤɟ ɢ ɩɥɨɬɢɧɟ ɭ ɩɪɚɜɨɝɨ ɢ ɥɟɜɨɝɨ ɛɟɪɟɝɚ; 

3. ɍɪɨɜɧɢ ɛɶɟɮɨɜ ɫɥɟɞɭɟɬ ɢɡɦɟɪɹɬɶ ɫ ɩɨɦɨɳɶɸ ɭɫɬɪɨɣɫɬɜ ɫ 
ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɩɟɪɟɞɚɱɟɣ ɩɨɤɚɡɚɧɢɣ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ; 

4. ɂɡɦɟɪɟɧɢɟ ɍɇȻ ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɧɚ ɜɵɯɨɞɟ ɜɨɞɵ ɢɡ 
ɨɬɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛ ɝɢɞɪɨɦɚɲɢɧɵ ɢ ɧɚ ɨɬɜɨɞɹɳɟɦ ɤɚɧɚɥɟ ɜ ɫɬɜɨɪɟ 
ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɜɨɞɵ ɩɪɢ ɪɚɛɨɬɚɸɳɢɯ ɜɨɞɨɫɛɪɨɫɚɯ; 

5. Ƚɢɞɪɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɫɬɵ ɜ ȼȻ ɢ ɇȻ ɝɢɞɪɨɭɡɥɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɡɚɩɢɫɢ ɢɥɢ ɫɢɫɬɟɦɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. 

Ɉɛɪɚɛɨɬɤɚ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ. 
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Ⱦɥɹ ɜɵɛɨɪɚ ɞɚɬɱɢɤɨɜ ɢɡɦɟɪɟɧɢɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɭɠɧɨ 
ɪɚɫɫɱɢɬɚɬɶ ɪɚɡɧɢɰɭ ɭɪɨɜɧɟɣ ɦɟɠɞɭ ɧɚɢɛɨɥɶɲɢɦɢ ɢ ɧɚɢɦɟɧɶɲɢɦɢ ɡɧɚɱɟɧɢɹɦɢ. 

ɇɚ ɪɢɫɭɧɤɟ 8.6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɥɨɬɢɧɵ ɫ ɨɬɦɟɬɤɚɦɢ ɭɪɨɜɧɟɣ 
 

 
Ɋɢɫɭɧɨɤ 8.6 – ɋɯɟɦɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 
Ⱦɥɹ ɇȻ: 
ʜʐܮ  = ʢʜʐ௠௔௫ − ʢʜʐ௠𝑖௡ = ͳʹͲ,ͳͲ − ͳͳ͸,ͶͲ = ͵,͹ ˏ (8.1) 
 

ɝɞɟ ʢʜʐ௠௔௫ = ͳʹ͸,ͳͲ ˏ; ʢʜʐ௠𝑖௡ = ͳͳ͸,ͶͲ ˏ. 
 
Ⱦɥɹ ȼȻ: 
ʜʐܮ  = ʢʑʐ௠௔௫ − ʢʑʐ௠𝑖௡ = ͳ͵ͳ,ͲͲ − ͳʹ͸,ͺͺ = Ͷ,ͳʹ ˏ (8.2) 
 

ɝɞɟ ʢʑʐ௠௔௫ = ͳ͵ͳ,ͲͲ ˏ; ʢʑʐ௠𝑖௡ = ͳʹ͸,ͺͺ ˏ. 
 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɨɜ, ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɋɌɈ, ɞɥɹ Ʉɨɫɬɪɨɦɫɤɨɣ 

Ƚɗɋ ɛɵɥɚ ɜɵɛɪɚɧɚ ɞɭɛɥɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ, 
ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɪɚɡɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɩɪɢɧɰɢɩɚɯ, a ɢɦɟɧɧɨ: ɩɨɝɪɭɠɧɵɯ ɞɚɬɱɢɤɨɜ 
ɞɚɜɥɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ, ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ. 

 
8.6 ȼɵɛɨɪ ɞɚɥɶɧɨɦɟɪɨɜ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ 
 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɭɪɨɜɧɟɣ ȼȻ ɢ ɇȻ ɛɵɥ ɜɵɛɪɚɧ ɞɚɥɶɧɨɦɟɪ - ɥɚɡɟɪɧɚɹ 

ɪɭɥɟɬɤɚ DIMETIX DLS-C30 ɧɚ ɪɢɫɭɧɤɟ 8.7. ɋɟɪɢɹ ɞɚɥɶɧɨɦɟɪɨɜ DLS-C 
ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɨɛɴɟɤɬɨɜ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɞɨ 150 ɦ. 
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Ɋɢɫɭɧɨɤ 8.7 – ɞɚɥɶɧɨɦɟɪ  DIMETIX DLS-C30 

 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɛɨɪɚ: 
 ɋɩɨɫɨɛɧɨɫɬɶ ɪɚɛɨɬɚɬɶ ɜ ɥɸɛɵɯ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɹɯ; 
 ɂɦɟɟɬ ɡɚɳɢɬɭ ɨɬ ɩɨɩɚɞɚɧɢɹ ɝɪɹɡɢ, ɱɚɫɬɢɰ ɩɵɥɢ, ɜɨɞɵ, 

ɭɞɚɪɨɩɪɨɱɧɵɣ, ɜɢɛɪɨɡɚɳɢɳɟɧ, ɬɚɤ ɤɚɤ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɜɵɩɨɥɧɟɧ ɜ 
ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ. ȼɵɫɨɤɢɣ ɤɥɚɫɫ ɡɚɳɢɬɵ; 

 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ ɜɜɨɞɚ/ɜɵɜɨɞɚ; 
 Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɬɵ -40...+70 ɋ 
 ȼɵɫɨɤɨɬɨɱɧɵɣ ɚɧɚɥɨɝɨɜɵɣ ɢɧɬɟɪɮɟɣɫ; 
 Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ±͵ ˏˏ; 
 Ⱦɚɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɞɨ ɟɫɬɟɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɨɬ 0,05 ÷ 65ɦ; 
 Ⱦɚɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɞɨ ɨɬɪɚɠɚɸɳɟɣ ɩɥɚɫɬɢɧɵ 25 ÷ 150 ɦ; 
 Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɫɟɪɜɟɪɨɦ ɫɨ ɫɤɨɪɨɫɬɶɸ 9600 ɛɢɬ/ɫ 
ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɚɥɶɧɨɦɟɪɨɜ ȼȻ ɢ ɇȻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ɇ ɧɚ 

ɪɢɫɭɧɤɟ Ɇ.1. 
 

8.7 ȼɵɛɨɪ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ ɞɥɹ 
Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ 

 
ȼ ɤɚɱɟɫɬɜɟ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ, ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ, ɛɵɥ 

ɜɵɛɪɚɧ ɩɨɝɪɭɠɧɨɣ ɡɨɧɞ LMP 308i ɧɚ ɪɢɫɭɧɤɟ 8.8. ɉɨɝɪɭɠɧɨɣ ɡɨɧɞ LMP 308 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɟɣ, ɧɟ ɚɝɪɟɫɫɢɜɧɵɯ 
ɤ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ. 

 
Ⱦɚɧɧɵɟ ɞɚɬɱɢɤɢ ɨɛɥɚɞɚɸɬ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
 Ⱦɢɚɩɚɡɨɧɵ ɞɚɜɥɟɧɢɹ ɨɬ 0 ɦ ɜɨɞ.ɫɬ. ɞɨ 0…250 ɦ ɜɨɞ.ɫɬ.; 
 ɂɧɞɢɜɢɞɭɚɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɞɢɚɩɚɡɨɧɚ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɡɚɤɚɡɱɢɤɚ; 
 Ʉɚɛɟɥɶ ɫ ɩɭɫɬɨɬɟɥɨɣ ɠɢɥɨɣ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɢɡɦɟɧɟɧɢɹ 

ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ; 
 Ʉɨɦɩɟɧɫɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ; 
 ɉɪɨɱɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ; 
 Ȼɨɥɶɲɨɣ ɫɪɨɤ ɫɥɭɠɛɵ; 
 ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ, ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɢ ɩɟɪɟɩɚɞɨɜ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɋɚɛɨɱɢɟ ɬɟɦɩɟɪɚɬɭɪɵ: -20 ℃ ÷ +70 ℃; 
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 ȼɪɟɦɹ ɪɟɚɤɰɢɢ ɞɚɬɱɢɤɚ ɧɚ ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 200 ɦɫ; 
 ȼɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ. 
 

 
Ɋɢɫɭɧɨɤ 8.8 – ɉɨɝɪɭɠɧɨɣ ɡɨɧɞ LMP 308i 

 
ȼ ɬɚɛɥɢɰɟ 8.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɝɪɭɠɧɨɝɨ ɡɨɧɞɚ 

LMP 308i. 
 

Ɍɚɛɥɢɰɚ 8.1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɝɪɭɠɧɨɝɨ ɡɨɧɞɚ LMP 308i 
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ⱦɢɚɩɚɡɨɧɵ ɞɚɜɥɟɧɢɹ ɨɬ 0…1 ɞɨ 0…350 ɦ.ɜɨɞ.ɫɬ. 
Ɉɫɧɨɜɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ 0,1 % Ⱦɂ 

ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ 4…20 ɦA (ɨɩɰɢɹ: Ex-ɢɫɩɨɥɧɟɧɢɟ), RS232 ɞɥɹ ɧɚɫɬɪɨɣɤɢ 

ɋɟɧɫɨɪ ɤɪɟɦɧɢɟɜɵɣ ɩɶɟɡɨɪɟɡɢɫɬɢɜɧɵɣ 

Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ 
ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ 

-20…+70°C 

Ʉɥɚɫɫ ɡɚɳɢɬɵ IP 68 

Ɇɟɯɚɧɢɱɟɫɤɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ 
ɤɚɛɟɥɶ PVC, PUR, FEP ɢ ɞɪ., ɨɩɰɢɹ: ɡɚɳɢɬɚ ɤɚɛɟɥɹ ɝɢɛɤɨɣ 

ɬɪɭɛɤɨɣ ɢɡ ɧɟɪɠ. ɫɬɚɥɢ 

 
ȼ ɤɚɱɟɫɬɜɟ ɫɛɨɪɚ ɞɚɧɧɵɯ ɜɵɛɪɚɧ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɦɧɨɝɨɤɚɧɚɥɶɧɵɣ 

ɜɬɨɪɢɱɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɢɝɧɚɥɨɜ ɞɚɬɱɢɤɨɜ «ɇȿȼɈȾ+Ɇ8» ɧɚ ɪɢɫɭɧɤɟ 8.9.  
 

 
Ɋɢɫɭɧɨɤ 8.9 – ɦɨɞɭɥɶ «ɇȿȼɈȾ+Ɇ8» 

 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:  

Ʉɨɥɢɱɟɫɬɜɨ ɚɧɚɥɨɝɨɜɵɯ ɜɵɯɨɞɨɜ: 8 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ; 
Ⱦɢɚɩɚɡɨɧɵ ɜɯɨɞɧɨɝɨ ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɝɧɚɥɚ: 
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-ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ±25 ɦȺ 
-ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ±10 ȼ 

ɉɪɟɞɟɥɵ ɨɫɧɨɜɧɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ: 
-ɉɨ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ ±0,10% 
-ɉɨ ɩɨɫɬɨɹɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ±0,05% 

ɂɧɬɟɪɮɟɣɫ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ: RS-485, ɞɜɭɯɩɪɨɜɨɞɧɵɣ 
ɋɯɟɦɚ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɧɚ ɫɟɪɜɟɪɧɭɸ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ɇ ɧɚ 

ɪɢɫɭɧɤɟ Ɇ.3. 
 
8.8 ɉɪɢɱɢɧɵ, ɜɥɢɹɸɳɢɟ ɢɡɦɟɪɟɧɢɹ ɜ ȼȻ ɢ ɇȻ. 
 
ȼ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɨɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ, ɜɥɢɹɸɳɢɦɢ ɧɚ ɬɨɱɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɣ, ɹɜɥɹɸɬɫɹ ɧɚɝɨɧɧɵɟ ɜɟɬɪɨɜɵɟ ɹɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 
ɩɪɢɜɨɞɹɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɜɨɥɧ. ɉɪɢ ɷɬɨɦ ɹɜɥɟɧɢɢ ɞɨɥɠɧɨ ɭɱɢɬɵɜɚɬɶɫɹ 
ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ, ɬɚɤ ɤɚɤ ɨɧ ɦɨɠɟɬ ɛɵɬɶ, ɤɚɤ ɜɫɬɪɟɱɧɵɦ, ɬɚɤ ɢ ɛɨɤɨɜɵɦ. ȼ 
ɫɜɹɡɢ ɫ ɷɬɢɦ, ɩɪɢ ɛɨɤɨɜɨɦ ɜɟɬɪɟ ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɨɜ ɦɨɝɭɬ ɧɟ ɫɨɜɩɚɞɚɬɶ, ɱɬɨ 
ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɨ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɚɧɚɥɢɡɟ ɞɚɧɧɵɯ. Ⱦɨɩɭɫɬɢɦɨɟ ɨɬɤɥɨɧɟɧɢɟ 
ɡɟɪɤɚɥɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɧɨɪɦɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɨɠɟɬ ɞɨɯɨɞɢɬɶ ɞɨ 20 ɦɦ. 

Ɍɚɤ ɠɟ, ɧɚ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɫɜɨɟ ɜɥɢɹɧɢɟ ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɩɪɨɝɢɛ 
ɡɟɪɤɚɥɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɗɬɨ ɹɜɥɟɧɢɟ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɨɜ. ȼɟɥɢɱɢɧɚ 
ɜɥɢɹɧɢɹ ɷɬɨɝɨ ɮɚɤɬɨɪɚ ɨɛɭɫɥɨɜɥɟɧɚ ɧɚɝɪɭɡɤɨɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɬɨ ɟɫɬɶ 
ɜɟɥɢɱɢɧɨɣ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɢɯ ɚɩɩɚɪɚɬɨɜ, ɢ ɦɟɫɬɨɦ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɨɜ, 
ɢɡɦɟɪɹɸɳɢɯ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ.  

ȼ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɪɚɛɨɬɚ ɚɝɪɟɝɚɬɨɜ. 
ɉɨɬɨɤ ɜɨɞɵ, ɩɪɨɯɨɞɹɳɢɣ ɩɨ ɩɪɨɬɨɱɧɨɦɭ ɬɪɚɤɬɭ ɢ ɜɵɯɨɞɹɳɢɣ ɢɡ ɨɬɫɚɫɵɜɚɸɳɟɣ 
ɬɪɭɛɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɨɱɟɧɶ ɧɟɫɩɨɤɨɟɧ, ɢ ɫɨɡɞɚɟɬ ɜɨɥɧɨɜɵɟ ɹɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ 
ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ. ȼɫɥɟɞɫɬɜɢɟ ɱɟɝɨ, ɱɟɦ ɞɚɥɶɲɟ 
ɨɬ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɚ ɧɚɯɨɞɢɬɫɹ ɪɚɛɨɬɚɸɳɢɣ ɚɝɪɟɝɚɬ, ɬɟɦ ɦɟɧɶɲɟɟ 
ɜɥɢɹɧɢɟ ɧɚ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɨɧ ɨɤɚɡɵɜɚɟɬ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɛɶɟɮɚɯ ɡɚɜɢɫɹɬ 
ɤɚɤ ɨɬ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɬɚɤ ɢ ɨɬ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ. 
ɉɨɷɬɨɦɭ ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɞɨɥɠɧɨ ɜɵɛɢɪɚɬɶɫɹ ɨɫɨɛɟɧɧɨ ɬɳɚɬɟɥɶɧɨ. 
Ɉɧɨ ɞɨɥɠɧɨ ɢɦɟɬɶ ɦɢɧɢɦɚɥɶɧɵɟ ɜɟɬɪɨɜɵɟ ɢ ɜɨɥɧɨɜɵɟ ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ, 
ɱɬɨɛɵ ɡɚ ɫɱɟɬ ɫɤɨɪɨɫɬɟɣ ɩɨɬɨɤɚ ɧɟ ɛɵɥɨ ɥɨɤɚɥɶɧɵɯ ɩɨɧɢɠɟɧɢɣ ɢɥɢ ɩɨɜɵɲɟɧɢɣ 
ɭɪɨɜɧɟɣ. Ɇɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɨ ɛɵɬɶ ɭɞɨɛɧɵɦ ɞɥɹ ɨɫɦɨɬɪɚ ɩɪɢɛɨɪɚ, ɩɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɳɢɳɟɧɧɵɦ ɨɬ ɩɥɚɜɚɸɳɢɯ ɛɪɟɜɟɧ, ɬɨɩɥɹɤɨɜ, ɫɨɪɚ ɢ ɞɪ. 
ɉɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɨɜ ɞɨɥɠɧɵ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɩɨɥɨɠɟɧɢɟ ɭɪɨɜɧɹ ɛɶɟɮɚ ɩɨ 
ɜɫɟɦɭ ɮɪɨɧɬɭ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢɥɢ Ƚɗɋ. ɉɨɫɥɟɞɧɟɟ ɬɪɟɛɨɜɚɧɢɟ ɞɥɹ 
ɩɪɚɜɢɥɶɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɧɚɩɨɪɚ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɬɪɭɞɧɨɜɵɩɨɥɧɢɦɨ, ɨɫɨɛɟɧɧɨ ɩɪɢ 
ɲɢɪɨɤɢɯ ɛɶɟɮɚɯ, ɩɪɢ ɤɨɬɨɪɵɯ ɧɟ ɢɫɤɥɸɱɟɧɨ, ɱɬɨ ɜ ɪɹɞɟ ɦɟɫɬ, ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɞɚɥɟɧɧɵɯ ɨɬ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɨɬɤɥɨɧɟɧɢɟ 
ɮɚɤɬɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɨɬ ɢɡɦɟɪɹɟɦɨɝɨ. 

ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɪɢɱɢɧɵ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ 
ɜɵɛɨɪɟ ɢ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɪɢɛɨɪɚɦɢ ɩɨɫɬɚ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɱɬɨ 
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ɨɛɟɫɩɟɱɢɬ ɩɨɥɭɱɟɧɢɟ ɧɚɞɟɠɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɩɪɟɞɨɯɪɚɧɢɬ ɫɚɦɢ ɩɪɢɛɨɪɵ ɨɬ 
ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ ɜɵɯɨɞɚ ɢɯ ɢɡ ɫɬɪɨɹ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ ɛɵɥɢ ɜɵɛɪɚɧɵ ɧɚɢɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɟ ɢ ɩɪɨɫɬɵɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɚɬɱɢɤɢ: 

1. Ʌɚɡɟɪɧɚɹ ɪɭɥɟɬɤɚ DIMETIX DLS-C30.  
2. ȼ ɤɚɱɟɫɬɜɟ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ ɜɵɛɪɚɧ ɩɨɝɪɭɠɧɨɣ ɡɨɧɞ LMP 308. Ⱦɥɹ 

ɜɵɛɨɪɚ ɞɚɬɱɢɤɚ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɩɟɪɟɩɚɞɨɜ ɭɪɨɜɧɟɣ, ɦɟɠɞɭ 
ɧɚɢɛɨɥɶɲɢɦɢ ɢ ɧɚɢɦɟɧɶɲɢɦɢ ɡɧɚɱɟɧɢɹɦɢ. Ⱦɥɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɩɨɥɭɱɢɥɨɫɶ ɡɧɚɱɟɧɢɟ 3.7 ɦ, ɞɥɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 4.12 ɦɟɬɪɨɜ.  
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ɁȺɄɅɘЧȿɇɂȿ 
 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ʉɨɫɬɪɨɦɫɤɚɹ Ƚɗɋ ɜ Ʉɨɫɬɪɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɛɭɞɟɬ ɹɜɥɹɟɬɫɹ 
ɫɬɪɚɬɟɝɢɟɣ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɤɪɚɹ. Ɍɚɤ ɤɚɤ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ʉɨɫɬɪɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɫɭɳɟɫɬɜɭɸɬ ɝɨɬɨɜɵɟ ɨɬɪɚɫɥɟɜɵɟ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɤɨɦɩɥɟɤɫɵ, ɢɦɟɸɳɢɟ ɯɨɪɨɲɢɣ ɤɨɧɤɭɪɟɧɬɧɵɣ ɩɨɬɟɧɰɢɚɥ ɜɨ 
ɜɫɟɪɨɫɫɢɣɫɤɨɦ, ɚ ɩɨ ɨɬɞɟɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ — ɜ ɦɟɠɞɭɧɚɪɨɞɧɨɦ ɦɚɫɲɬɚɛɟ. 
Ʉ ɱɢɫɥɭ ɬɚɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɨɬɧɨɫɹɬɫɹ: ɸɜɟɥɢɪɧɵɣ; ɰɟɧɬɪ ɯɢɦɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ; ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ; ɫɭɞɨɫɬɪɨɢɬɟɥɶɧɵɣ 
ɤɨɦɩɥɟɤɫ; ɦɹɫɨɦɨɥɨɱɧɵɟ ɤɨɦɩɥɟɤɫɵ ɧɚ ɡɚɩɚɞɟ ɢ ɸɝɟ ɨɛɥɚɫɬɢ; ɥɟɫɧɨɣ ɢ 
ɥɟɫɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ ɤɨɦɩɥɟɤɫɵ ɧɚ ɜɨɫɬɨɤɟ ɪɟɝɢɨɧɚ. ɉɪɟɞɩɪɢɹɬɢɹ ɨɛɥɚɫɬɢ 
ɹɜɥɹɸɬɫɹ ɥɢɞɟɪɚɦɢ ɜ Ɋɨɫɫɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɢ 
ɝɪɭɡɨɩɨɞɴёɦɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɟɬɚɥɟɣ ɰɢɥɢɧɞɪɨ-ɩɨɪɲɧɟɜɨɣ ɝɪɭɩɩɵ, 
ɷɥɟɦɟɧɬɨɜ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɟɦ. ɂɫɬɨɱɧɢɤɨɦ 
ɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ. Ɍɚɤ ɠɟ ɧɚ Ƚɗɋ ɦɨɠɟɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɟ ɩɨɫɟɥɟɧɢɹ. ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɩɨɥɨɠɢɬɟɥɶɧɨ 
ɩɨɜɥɢɹɟɬ ɧɚ ɪɚɡɜɢɬɢɟ ɪɟɝɢɨɧɚ.  

ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɍɧɠɚ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ II  ɤɥɚɫɫɚ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ. 
Ȼɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
ɉɥɨɬɢɧɚ Ʉɨɫɬɪɨɦɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɥɨɬɢɧɚ 
ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ʉɨɫɬɪɨɦɫɤɨɣ Ƚɗɋ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ 
ɚɤɬɭɚɥɶɧɵɦ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɍɧɠɚ ɡɚ ɩɟɪɢɨɞ 1930-
1979ɝɝ 
 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 
Ƚɨɞɵ I II  III  IV V VI VII VIII IX X XI XII Qɫɪ.ɝɨɞ 

1930 40 85 182 352 471 255 167 101 86 54 48 38 157 

1931 45 68 187 352 373 257 120 102 87 70 55 35 146 

1932 53 60 72 263 665 359 98 86 70 65 51 42 157 

1933 49 50 76 241 586 156 104 94 90 76 55 45 135 

1934 52 61 84 185 757 242 107 92 83 70 51 36 152 

1935 60 88 102 262 525 287 133 112 90 88 73 51 156 

1936 61 85 302 601 457 198 117 108 95 73 65 54 185 

1937 76 105 298 580 813 370 145 120 103 96 77 67 238 

1938 61 89 161 337 690 176 108 92 87 71 69 63 167 

1939 59 72 84 274 567 189 111 95 91 79 70 55 146 

1940 58 77 83 237 840 307 113 110 95 92 89 73 181 

1941 45 62 84 355 564 199 112 104 94 88 72 63 154 

1942 41 51 93 271 528 156 121 99 89 78 63 62 138 

1943 69 102 201 477 593 189 99 94 85 82 73 64 177 

1944 52 73 97 246 451 166 139 121 100 93 86 62 141 

1945 53 92 228 545 524 197 109 101 99 96 60 48 179 

1946 51 61 108 297 676 156 99 87 86 62 54 38 148 

1947 65 85 225 544 826 375 136 117 104 94 76 66 226 

1948 58 72 99 216 621 166 103 93 90 84 65 42 142 

1949 54 82 91 207 723 216 112 92 88 80 76 56 156 

1950 61 86 102 228 831 199 109 97 88 84 65 53 167 

1951 66 84 102 429 654 389 105 96 87 73 62 51 183 

1952 51 78 84 177 674 180 109 84 64 62 54 42 138 

1953 46 76 84 220 418 214 106 100 81 73 68 52 128 

1954 48 58 62 231 682 373 91 81 79 77 67 60 159 

1955 71 87 95 217 605 190 101 83 75 68 57 43 141 

1956 52 72 86 227 498 206 96 83 87 86 66 51 134 

1957 43 53 62 258 611 228 87 78 60 55 53 46 136 

1958 54 56 78 266 611 257 96 70 62 58 56 43 142 

1959 57 78 191 511 623 358 98 92 83 81 62 44 190 

1960 57 67 74 371 663 224 94 83 81 76 68 52 159 

1961 63 83 93 272 763 180 90 84 79 77 61 56 158 

1962 59 67 82 155 291 165 68 65 61 60 55 48 98 

1963 70 71 97 397 322 156 96 84 74 72 67 66 131 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

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

1964 65 74 124 296 771 171 103 82 71 70 62 41 161 

1965 56 96 201 474 849 359 108 107 99 85 67 54 213 

1966 73 92 118 507 710 172 107 102 86 71 68 65 181 

1967 47 87 121 368 575 325 109 98 94 79 50 34 166 

1968 66 84 102 436 801 245 105 88 75 68 62 45 181 

1969 58 59 87 414 727 360 90 86 68 55 51 32 174 

1970 57 98 199 579 642 306 140 105 100 74 60 49 201 

1971 42 43 99 290 581 201 104 78 77 66 56 59 141 

1972 97 109 203 543 730 305 97 85 71 67 55 50 201 

1973 42 60 206 407 609 381 108 98 78 63 54 44 179 

1974 59 67 90 308 734 238 80 71 71 64 53 36 156 

1975 45 76 99 387 546 155 88 75 80 75 63 51 145 

1976 46 77 101 287 669 289 107 91 80 70 60 50 161 

1977 27 40 81 219 310 200 102 88 65 43 37 33 104 

1978 64 87 98 328 792 169 89 86 66 60 55 32 161 

1979 97 102 245 614 698 207 89 85 80 71 51 42 198 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – Ɋɚɫɱёɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɢɦɚ ɥɟɬɨ 

Ɂɢɦɚ 
Pɪɚɧ, Ɇȼɬ ∆P, Ɇȼɬ ∆t, ɱ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ ∆Pɫɭɦ,   Ɇȼɬ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ 

496 2 1 2 2 2 

494 3 2 6 5 8 

491 14 3 41 19 49 

477 0 4 0 19 49 

477 6 5 29 25 78 

471 3 6 18 28 96 

468 0 7 2 28 98 

468 2 8 12 29 111 

466 0 9 2 30 112 

466 1 10 13 31 125 

465 7 11 75 38 200 

458 6 12 78 44 277 

452 10 13 132 54 409 

441 11 14 147 65 557 

431 7 15 98 71 655 

424 6 16 97 77 752 

418 13 17 213 90 965 

406 5 18 87 95 1052 

401 10 19 191 105 1243 

391 2 20 32 107 1276 

389 7 21 149 114 1425 

382 2 22 43 116 1468 

380 0 23 10 116 1478 

380 380 24 9115 496 10593 

Ʌɟɬɨ 
Pɪɚɧ, Ɇȼɬ ∆P, Ɇȼɬ ∆t, ɱ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ ∆Pɫɭɦ, Ɇȼɬ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ 

421 1 1 1 1 1 
421 7 2 14 13 14 
414 6 3 17 14 17 
408 0 4 2 16 24 
408 1 5 6 16 25 
407 2 6 10 16 26 
405 5 7 38 20 52 
400 0 8 1 20 57 
399 2 9 19 23 77 
397 3 10 25 27 119 
395 1 11 12 27 120 
394 0 12 4 31 166 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 

Ʌɟɬɨ 
Pɪɚɧ, Ɇȼɬ ∆P, Ɇȼɬ ∆t, ɱ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ ∆Pɫɭɦ, Ɇȼɬ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ 

393 1 13 13 33 193 
392 19 14 263 36 244 
374 5 15 80 63 641 
368 24 16 382 72 795 
344 4 17 64 84 983 
341 17 18 303 95 1183 
324 11 19 210 106 1405 
313 2 20 44 108 1447 
311 10 21 207 112 1515 
301 3 22 58 122 1732 
298 1 23 21 123 1769 
297 297 24 7132 760 17044 

 

 
Ɋɢɫɭɧɨɤ Ȼ1- ɫɨɜɦɟɳɟɧɧɵɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɡɢɦɚ-ɥɟɬɨ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

ȼɗɊ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
Ɍɚɛɥɢɰɚ ȼ.1 – ȼɗɊ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Q90% 45 63 75 247 543 225 84 76 75 72 57 44 
Qɢɫɩɚɪɟɧɢɟ 0 0 0 1 3 1 0 0 0 0 0 0 
Qɮɢɥɶɬɪɚɰɢɹ 3 3 3 3 3 3 3 3 3 3 3 3 
Qɥɟɞɨɛɪɚɡɨɜ 3 2 0 -7 -3 0 0 0 0 0 3 2 
ɋɭɦɦɚ ɩɨɬɟɪɶ 1 1 3 -1 3 4 3 3 8 6 6 5 

ȼɏɄ 
Q ɜɯɤ 90 90 90 90 90 90 90 90 90 90 90 90 

Ƚɚɪ-ɚɹ ɦɨɳɧɨɫɬɶ   ɩɨ ɜɨɞɨɬɨɤɭ  

Q90% 45 63 75 247 543 225 84 76 75 72 57 44 
ɋɭɦɦɚ ɩɨɬɟɪɶ 1 1 3 -1 3 4 3 3 8 6 6 5 
Q ɩɨɥɟɡɧɵɣ 44 62 71 248 540 220 80 73 67 66 51 39 
Zɜɛ 130 130 130 130 130 130 130 130 130 130 130 130 
Zɧɛ 116 116 116 117 119 117 116 116 116 116 116 116 
H 14 14 14 13 11 13 14 14 14 14 14 14 
N 5 8 9 27 53 25 10 9 8 8 6 5 

ɦɨɳɧɨɫɬɶ ɩɟɪɜɨɝɨ ɩɪɢɛɥ ɪɚɛɨɬɚ ɩɨ ɜɯɤ 
Q ɜɯɤ 90 90 90 90 90 90 90 90 90 90 90 90 
Zɜɛ 130 130 130 130 130 130 130 130 130 130 130 130 
Zɧɛ 116 116 116 116 116 116 116 116 116 116 116 116 
H 13,8 13,8 14,0 14,0 14,0 14,0 14,0 14,0 14,0 14,0 13,8 13,8 
N 11 11 11 11 11 11 11 11 11 11 11 11 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 

ɋɪɚɜɧɟɧɢɟ 2-ɭɯ ɪɟɠɢɦɨɜ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Nɛɵɬ 5,5 7,5 8,7 27,4 53,3 24,7 9,7 8,9 8,2 8,1 6,3 4,9 
Nɜɯɤ 11 11 11 11 11 11 11 11 11 11 11 11 
Nɛɵɬ-Nɜɯɤ -5 -3 -2 17 42 14 -1 -2 -3 -3 -4 -6 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

ȼɗɊ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ɍɚɛɥɢɰɚ Ƚ.1 – ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 1 ɢɬɟɪɚɰɢɹ. 

Ɇɟɫɹɰ 
Qɛɵɬ, 
ɦ3/ɫ 

Qɥ. 
ɦ3/ɫ 

Qɢɫɩ 
ɦ3/ɫ 

Qɮ 
ɦ3/ɫ 

Qɩɨɥ 
ɛɵɬ 

Qɧɛ 
ɦ3/ɫ 

Qɜɯɤ 
ɦ3/ɫ 

Qɜɞɯɪ 
ɦ3/ɫ 

Qɯɫ 
ɦ3/ɫ 

Qɝɷɫ 
ɦ3/ɫ 

Vɧɚɱ 
ɤɦ3 Dv 

Vɤɨɧ 
ɤɦ3 

Zɧɚɱ 
ȼȻ 

ɤɨɧ 
ȼȻ Zɫɪ Zɧɛ Nɝɷɫ 

ɗɦɥɧ 
Ʉȼɬɱ H,ɦ 

7 84 0 0 3 84 90 90 6 0 90 4,0 0,02 4,0 130,00 130,00 130,00 115,95 11 8 13,7 

8 76 0 0 3 76 90 90 14 0 90 4,0 0,04 3,9 130,00 129,99 129,99 115,95 11 8 13,7 

9 75 0 0 3 75 90 90 15 0 90 3,9 0,04 3,9 129,99 129,98 129,98 115,95 11 8 13,7 

10 72 0 0 3 72 90 90 18 0 90 3,9 0,05 3,9 129,98 129,96 129,97 115,95 11 8 13,7 

11 57 3 0 3 54 144 90 90 0 144 3,9 0,24 3,6 129,96 129,81 129,88 116,71 16 12 12,9 

12 44 2 0 3 42 242 90 200 0 242 3,6 0,54 3,1 129,81 129,25 129,53 117,49 25 18 11,7 

1 45 3 0 3 42 262 90 220 0 262 3,1 0,59 2,5 129,25 128,21 128,73 117,63 25 18 10,8 

2 63 2 0 3 61 171 90 110 0 171 2,5 0,29 2,2 128,21 127,49 127,85 116,95 16 11 10,6 

3 75 0 0 3 75 90 90 15 0 90 2,2 0,04 2,2 127,49 127,38 127,43 115,95 9 6 11,2 

4 247 -7 1 3 253 90 90 -163 0 90 2,2 -0,44 2,6 127,38 128,43 127,90 115,95 9 7 11,6 

5 543 -3 3 3 543 90 90 -453 0 90 2,6 -1,21 3,8 128,43 129,93 129,18 115,95 10 7 12,9 

6 225 0 1 3 224 90 90 -134 0 90 3,8 -0,15 4,0 129,93 129,99 129,96 115,95 11 8 13,7 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
Ɍɚɛɥɢɰɚ Ƚ.2 – ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 2-ɚɹ ɢɬɟɪɚɰɢɹ. 

Ɇɟɫɹɰ 
Qɛɵɬ, 
ɦ3/ɫ 

Qɥ. 
ɦ3/ɫ 

Qɢɫɩ 
ɦ3/ɫ 

Qɮ 
ɦ3/ɫ 

Qɩɨɥ 
ɛɵɬ 

Qɧɛ 
ɦ3/ɫ 

Qɜɯɤ 
ɦ3/ɫ 

Qɜɞɯɪ 
ɦ3/ɫ 

Qɯɫ 
ɦ3/ɫ 

Qɝɷɫ 
ɦ3/ɫ 

Vɧɚɱ 
ɤɦ3 Dv 

Vɤɨɧ 
ɤɦ3 

Zɧɚɱ 
ȼȻ 

ɤɨɧ 
ȼȻ Zɫɪ Zɧɛ Nɝɷɫ 

ɗ,ɦɥɧ 
Ʉȼɬɱ H,ɦ 

7 84 0 0 3 84 90 90 6 0 90 4,0 0,02 4,0 130,00 130,00 130,00 115,95 11 8 13,7 

8 76 0 0 3 76 90 90 14 0 90 4,0 0,04 3,9 130,00 129,99 129,99 115,95 11 8 13,7 

9 75 0 0 3 75 90 90 15 0 90 3,9 0,04 3,9 129,99 129,98 129,98 115,95 11 8 13,7 

10 72 0 0 3 72 90 90 18 0 90 3,9 0,05 3,9 129,98 129,96 129,97 115,95 11 8 13,7 

11 57 3 0 3 54 154 90 100 0 154 3,9 0,27 3,6 129,96 129,79 129,87 116,80 17 12 12,8 

12 44 2 0 3 42 256 90 214 0 256 3,6 0,57 3,0 129,79 129,16 129,47 117,59 26 19 11,6 

1 45 3 0 3 42 281 90 239 0 281 3,0 0,64 2,4 129,16 127,95 128,55 117,75 26 19 10,5 

2 63 2 0 3 61 190 90 129 0 190 2,4 0,35 2,0 127,95 127,01 127,48 117,10 17 12 10,1 

3 75 0 0 3 75 90 90 15 0 90 2,0 0,04 2,0 127,01 126,88 126,95 115,95 8 6 10,7 

4 247 -7 1 3 253 90 90 -163 0 90 2,0 -0,44 2,4 126,88 128,06 127,47 115,95 9 6 11,2 

5 543 -3 3 3 543 90 90 -453 0 90 2,4 -1,21 3,6 128,06 129,83 128,95 115,95 10 7 12,7 

6 225 0 1 3 224 90 90 -134 0 90 3,6 -0,36 4,0 129,83 130,00 129,92 115,95 11 8 13,7 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

ɂɄɇ 
 

 

Ɋɢɫɭɧɨɤ Ⱦ.1 – ɂɄɇ ɢ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɡɚ ɞɟɤɚɛɪɶ ɢ ɹɧɜɚɪɶ. 
 

 
Ɋɢɫɭɧɨɤ Ⱦ.2 – ɂɄɇ ɢ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɡɚ ɧɨɹɛɪɶ ɢ ɮɟɜɪɚɥɶ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ʌ 
 

 

Ɋɢɫɭɧɨɤ Ⱦ.3 – ɂɄɇ ɢ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɫ ɦɚɪɬɚ ɩɨ ɨɤɬɹɛɪɶ. 
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ɉɊɂɅɈɀȿɇɂȿ ȿ 
 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
Ɍɚɛɥɢɰɚ ȿ.1 – Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɢ ɜɟɥɢɱɢɧɚ ɪɟɡɟɪɜɨɜ. 

Ɇɟɫɹɰ 
ɋɢɫɬɟɦɚ ɉɪɨɟɤɬɢɪɭɟɦɚɹ  Ƚɗɋ Ɍɗɋ 

P ɦɚɤɫ. N ɧ.ɪ. N ɚ.ɪ. Nɪɚɛ.max 
N 

ɧ.ɪ. N ɪɟɦ. Nɪɚɛ.max 
N 
ɚ.ɪ 

N ɪɟɦ. 

əɧɜɚɪɶ 494 10 40 39 2,0   455 36   
Ɏɟɜɪɚɥɶ 485 10 39 30 2   455 36   

Ɇɚɪɬ 468 9 37 16 2   452 36   
Ⱥɩɪɟɥɶ 449 9 36 15 2   434 35   

Ɇɚɣ 432 9 35 15 1   417 33 18 
ɂɸɧɶ 423 8 34 15 1   408 33 18 
ɂɸɥɶ 423 8 34 15 1   408 33 18 

Ⱥɜɝɭɫɬ 432 9 35 16 1   416 33 18 
ɋɟɧɬɹɛɪɶ 449 9 36 16 2 3 433 35   
Ɉɤɬɹɛɪɶ 468 9 37 16 2   452 36   
ɇɨɹɛɪɶ 485 10 39 29,5 2   455 36   
Ⱦɟɤɚɛɪɶ 494 10 40 39 2   455 36   
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ɉɊɂɅɈɀȿɇɂȿ ɀ 
 

ȼɗɊ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ɍɚɛɥɢɰɚ ɀ.1 – ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɇɟɫɹɰ 
Qɛɵɬ, 
ɦ3/ɫ 

Qɥ. 
ɦ3/ɫ 

Qɢɫɩ 
ɦ3/ɫ 

Qɮ 
ɦ3/ɫ 

Qɩɨɥ 
ɛɵɬ 

QɇȻ 
ɦ3/ɫ 

QȼɏɄ 
ɦ3/ɫ 

Qɜɞɯɪ 
ɦ3/ɫ 

Qɯɫ 
ɦ3/ɫ 

QȽɗɋ 
ɦ3/ɫ 

Vɧɚɱ 
ɤɦ3 Dv 

Vɤɨɧ 
ɤɦ3 

Zɧɚɱ 
ȼȻ 

ɤɨɧ 
ȼȻ Zɫɪ Zɧɛ Nɝɷɫ 

ɗɦɥɧ 
Ʉȼɬɱ H,ɦ 

7 86 0 0 3 86 91 90 5 0 91 4,0 0,01 4,0 130,00 130,00 130,00 115,96 11 8 13,7 

8 84 0 0 3 84 89 90 5 0 89 4,0 0,01 4,0 130,00 129,99 130,00 115,94 11 8 13,8 

9 76 0 0 3 76 94 90 18 0 94 4,0 0,05 3,9 129,99 129,98 129,99 115,99 11 8 13,7 

10 75 0 0 3 75 95 90 20 0 95 3,9 0,05 3,9 129,98 129,96 129,97 116,00 11 8 13,7 

11 57 3 0 3 54 149 90 95 0 149 3,9 0,25 3,6 129,96 129,81 129,89 116,75 17 12 12,8 

12 44 2 0 3 42 257 90 215 0 257 3,6 0,58 3,0 129,81 129,19 129,50 117,60 26 19 11,6 

1 48 3 0 3 45 275 90 230 0 275 3,0 0,62 2,4 129,19 128,06 128,62 117,71 26 18 10,6 

2 63 2 0 3 61 208 90 147 0 208 2,4 0,39 2,0 128,06 127,01 127,53 117,25 18 13 10,0 

3 75 0 0 3 75 90 90 15 0 90 2,0 0,04 2,0 127,01 126,88 126,95 115,95 8 6 10,7 

4 262 -7 1 3 268 88 90 -180 0 88 2,0 -0,48 2,5 126,88 128,17 127,53 115,93 9 6 11,3 

5 654 -3 3 3 654 154 90 -500 0 154 2,5 -1,34 3,8 128,17 129,94 129,05 116,50 17 12 12,2 

6 363 0 1 3 362 292 90 -70 0 292 3,8 -0,19 4,0 129,94 130,00 129,97 117,43 31 23 12,2 
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ɉɊɂɅɈɀȿɇɂȿ ɂ 
 

Ƚɍɏ 
 

 
Ɋɢɫɭɧɨɤ ɂ.1- Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-560 
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ɉɊɂɅɈɀȿɇɂȿ Ʉ 
 

ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ 
 

  
Ɋɢɫɭɧɨɤ Ʉ.1- ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ 
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ɉɊɂɅɈɀȿɇɂȿ Ʌ 
 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

 

Ɍɚɛɥɢɰɚ Ʌ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢ
ɟ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵ

ɟ ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,55 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 1,83 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 5,49 Ⱥܫ
  Ɍɨɤ ɨɬɫɟɱɤɢ, ˑܫ ˕˔ ͸ ∙  ʜ 21,96 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଶ ܷ଴ீ - 15 ȼ ܷ଴ଷݐ ଵ ܷ଴ଵீ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,3 - 

Ɂɉɇ ܷ > 

2ɫɬɭɩɟɧɶ  ܷ஼ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  ܷ஼ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥ
ɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱ
ɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,31 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,55 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,͵ͷ ∙  ʜ 1,28 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵ

ɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 3,91 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,03 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,Ͷ͹ ∙  ʜʝʛ 5,38 Ⱥܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ 0,076 Ͳ,Ͷʹ ʝˏ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,26 1,43 Ɉɦ 

Ɂɚɳɢɬɚ 
ɪɨɬɨɪɚ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ 
ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 3,68 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 3,78 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ 7,72 Ⱥܫ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ʌ 
 

Ɍɚɛɥɢɰɚ Ʌ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

 
Ɉɛɨɡɧɚɱɟɧɢɟ 

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
-1

10
 ɢ

 ȼ
-

Ɍɋ
ɇ

 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +   

ɁɁȽ 
ܷ଴ 

    + + + ݐ ଷ + + +    ܷ଴ݐ       ଶݐ +      ଵݐ

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶݐଵ + +     

2 ɫɬɭɩɟɧɶݐଶ + +     

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ      + 

ɂɈ + +     

ɈɌɋ I 

     ଵݐ
 

     + + ଷݐ  +     ଶݐ 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ      + 
ɂɈ + +     

ɈɌɋ 
     + + ଶݐ  +     ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

    + + + ଶݐ  +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

     + + ଶݐ  +     ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ      + 
ɂɈ + +     

Ɉɬɫɟɱɤɚ + +     
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ɉɊɂɅɈɀȿɇɂȿ Ɇ 
 

ɋɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ, ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ 
 

 
Ɋɢɫɭɧɨɤ Ɇ.1 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɥɚɡɟɪɧɵɯ ɭɪɨɜɧɟɦɟɪɨɜ ȼȻ ɢ ɇȻ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ɇ 
 

 
Ɋɢɫɭɧɨɤ Ɇ.2 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ ȼȻ ɢ ɇȻ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ɇ 
 

 
Ɋɢɫɭɧɨɤ Ɇ.3 – ɋɯɟɦɚ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɟɪɜɟɪ. 






