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ȼȼȿȾȿɇɂȿ 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ − ɜɚɠɧɚɹ ɨɬɪɚɫɥɶ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ɋɨɫɫɢɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɭɫɬɨɣɱɢɜɨɟ ɪɚɡɜɢɬɢɟ ɜɫɟɯ ɩɪɨɱɢɯ ɨɬɪɚɫɥɟɣ ɧɚɪɨɞɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. Ɋɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɫɭɪɫɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɫɨɡɞɚɸɬ 
ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɪɨɫɬɚ ɷɤɨɧɨɦɢɤɢ ɢ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ 
ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ ɫɬɪɚɧɵ. ɋɥɨɠɧɨ ɩɟɪɟɨɰɟɧɢɬɶ ɪɨɥɶ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ 
ɪɚɛɨɬɟ ȿɞɢɧɨɣ ɗɧɟɪɝɟɬɢɱɟɫɤɨɣ ɋɢɫɬɟɦɵ ɫɬɪɚɧɵ: Ƚɗɋ ɩɨɞɞɟɪɠɢɜɚɸɬ ɩɚɪɚɦɟɬɪɵ 
ɜ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɚɯ ɢ ɩɨɤɪɵɜɚɸɬ ɩɢɤɨɜɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɹɜɥɹɟɬɫɹ ɧɚɢɦɟɧɶɲɟɣ. ɗɬɨ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɞɟɥɚɹ ɟё ɛɨɥɟɟ 
ɞɨɫɬɭɩɧɨɣ.  

Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥɚɫɬɶ ɨɛɥɚɞɚɟɬ ɨɝɪɨɦɧɵɦ ɡɚɩɚɫɨɦ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ, ɤɨɬɨɪɵɟ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɫɩɨɥɶɡɭɸɬɫɹ ɥɢɲɶ ɧɚ 10%. 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨɡɜɨɥɢɬ ɜɵɜɟɫɬɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɭɫɬɚɪɟɜɲɟɝɨ ɬɟɩɥɨɜɨɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɬɨ 
ɛɥɚɝɨɩɪɢɹɬɧɨ ɫɤɚɠɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɟ ɪɟɝɢɨɧɚ. ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ 
ɪɚɣɨɧ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɥɚɛɨ ɧɚɫɟɥёɧ, ɭɞɚɫɬɫɹ ɢɡɛɟɠɚɬɶ 
ɦɚɫɫɨɜɨɝɨ ɩɟɪɟɫɟɥɟɧɢɹ ɥɸɞɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɚ ɩɨɹɜɥɟɧɢɟ ɢɫɬɨɱɧɢɤɚ 
ɞɟɲёɜɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɚɫɬ ɬɨɥɱɨɤ ɪɚɡɜɢɬɢɸ ɷɧɟɪɝɨёɦɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ 
ɪɟɝɢɨɧɟ, ɱɬɨ ɫɧɢɡɢɬ ɭɪɨɜɟɧɶ ɛɟɡɪɚɛɨɬɢɰɵ ɢ ɭɜɟɥɢɱɢɬ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɢ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 

ɋɬɜɨɪ ɘɪɝɫɤɨɣ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɟɤɟ Ɍɨɦɶ, ɜ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, ɜ 
24 ɤɦ ɜɧɢɡ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɝɨɪɨɞɚ ɘɪɝɚ. 

1.1 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɘɪɝɫɤɨɣ Ƚɗɋ 

Ʉɥɢɦɚɬ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ɂɢɦɚ ɯɨɥɨɞɧɚɹ ɢ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɥɟɬɨ ɤɨɪɨɬɤɨɟ ɢ ɬɟɩɥɨɟ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ 
ɩɟɪɢɨɞɚ ɞɥɢɬɫɹ ɨɬ 100 ɞɧɟɣ ɧɚ ɫɟɜɟɪɟ ɨɛɥɚɫɬɢ ɞɨ 120 ɞɧɟɣ ɧɚ ɸɝɟ Ʉɭɡɧɟɰɤɨɣ 
ɤɨɬɥɨɜɢɧɵ. Ɋɚɫɩɨɥɚɝɚɹɫɶ ɜ ɭɦɟɪɟɧɧɨɦ ɩɨɹɫɟ ɫɟɜɟɪɧɨɝɨ ɩɨɥɭɲɚɪɢɹ, ɬɟɪɪɢɬɨɪɢɹ 
Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɩɨɥɭɱɚɟɬ ɡɚ ɝɨɞ ɫɪɚɜɧɢɬɟɥɶɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɫɨɥɧɟɱɧɨɝɨ ɬɟɩɥɚ. Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ: ɡɢɦɚ ɯɨɥɨɞɧɚɹ ɢ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɥɟɬɨ ɬёɩɥɨɟ ɢ ɤɨɪɨɬɤɨɟ. ɋɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɹɧɜɚɪɹ −17… 
−20 °C, ɢɸɥɹ — +17…+18 °C. ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 
300 ɦɦ ɧɚ ɪɚɜɧɢɧɚɯ ɢ ɜ ɩɪɟɞɝɨɪɧɨɣ ɱɚɫɬɢ ɞɨ 1000 ɦɦ ɢ ɛɨɥɟɟ ɜ ɝɨɪɧɵɯ ɪɚɣɨɧɚɯ 

1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  

Ⱦɥɢɧɚ ɪɟɤɢ Ɍɨɦɶ 827 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ - 62 ɬɵɫ. ɤɦ2, ɫɪɟɞɧɟɝɨɞɨɜɨɣ 
ɪɚɫɯɨɞ ɜɨɞɵ 1100 ɦ3/ɫ. Ɂɚɦɟɪɡɚɟɬ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ - ɧɚɱɚɥɟ ɧɨɹɛɪɹ, ɜɫɤɪɵɜɚɟɬɫɹ 
ɜ ɤɨɧɰɟ ɚɩɪɟɥɹ. Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɍɨɦɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 

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

Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ 

ZȼȻ, ɦ W, ɤɦ3 ZɇȻ, ɦ Q, ɦ3/ɫ ZɇȻ, ɦ Q, ɦ3/ɫ 
82,35 0,20 80 0 80 0 
83,58 0,30 81 449 81 449 
84,46 0,40 82 949 82 949 
84,82 0,45 83 1527 83 1527 
85,02 0,48 84 2182 84 2182 
85,15 0,50 85 2916 85 2916 
85,72 0,60     
86,62 0,80     
87,91 1,20     
89,13 1,75     
89,88 2,20     
90,90 3,00     
91,86 4,00     
94,21 8,00     
96,39 15,00     
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Ɋɢɫɭɧɨɤ 1.1 - Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

1.3 Ƚɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɚɦɢ ɨɛɳɟɝɨ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ 
ɬɟɪɪɢɬɨɪɢɢ ɊɎ, ɪɚɣɨɧ ɧɢɠɧɟɝɨ ɬɟɱɟɧɢɹ ɪ. Ɍɨɦɶ ɜɯɨɞɢɬ ɜ ɚɫɟɣɫɦɢɱɧɭɸ ɡɨɧɭ ɫ 
ɢɫɯɨɞɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ ɪɚɜɧɨɣ ɧɟ ɛɨɥɟɟ 6 ɛɚɥɨɜ ɩɪɢ 
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ɩɟɪɢɨɞɟ ɩɨɜɬɨɪɹɟɦɨɫɬɢ 5000 ɥɟɬ. ɋɬɜɨɪ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɤɪɟɩɤɨɦ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ. ɉɨɪɨɞɚ ɨɫɧɨɜɚɧɢɹ – ɩɟɫɱɚɧɢɤ. 

ɘɪɫɤɚɹ Ƚɗɋ ɨɬɧɨɫɢɬɫɹ ɤ Ɏɢɥɢɚɥɭ ȺɈ «ɋɈ ȿɗɋ» «Ɉɛɴɟɞɢɧɟɧɧɨɟ 
ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɢ». ɉɥɨɳɚɞɶ ɬɟɪɪɢɬɨɪɢɢ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɵ ɈȾɍ ɋɢɛɢɪɢ –  4944,3 ɬɵɫ. ɤɦ2 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɦɨɠɟɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɧɚ ɉɋ ɘɊȽȺ 1 ɝ. ɘɪɝɚ. ɋɨɟɞɢɧёɧɧɚɹ 
ɫ ɨɛɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ.  
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɨɣ 
ɦɨɳɧɨɫɬɢ Ƚɗɋ 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 

2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

• Ɋɟɤɚ: Ɍɨɦɶ 
• ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɈȾɍ ɋɢɛɢɪɢ  
• Ɉɬɦɟɬɤɚ ɇɉɍ = 96,39 ɦ 
• Ɉɬɦɟɬɤɚ ɫɭɯɨɝɨ ɞɧɚ = 80 ɦ 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 – ɉɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɪɚɫɯɨɞɵ ȼɏɄ 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ܳˋ˔˒, ˏଷ ˔⁄  2 1 1 6 17 13 10 6 4 3 2 1 ܳˎˈˇˑˑ˄, ˏଷ ˔⁄  9 8 5 1 17 13 10 6 0 2 6 9 ܳ˗ˋˎ˟˕˓, ˏଷ ˔⁄  5 5 5 5 5 5 5 5 5 5 5 5 ܳ˛ˎˡˊ, ˏଷ ˔⁄  0 0 0 27 27 27 27 27 27 27 0 0 ܳʑʤʙ, ˏଷ ˔⁄  359 359 359 359 359 359 359 359 359 359 359 359 

2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ 
ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬ: 

 ݇ = ொ೙ொ˔˓, (2.1) 

 
ɝɞɟ  ܳ௡ – n-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; ܳ˔˓ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௩ܥ  = √Σሺ௞−ଵሻమ௡ = √ଵ,ଷ଴ସହ଴ = Ͳ,ʹ (2.2) 

 
ɝɞɟ ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
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௖௩ߜ = ± √ଵ+ଷ஼ೡమ√ଶሺ௡−ଵሻ ∙ ͳͲͲ% = √ଵ+ଷ∙଴,ଶమ√ଶ∙ସଽ ∙ ͳͲͲ% = ͳͲ,͹% (2.3) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௦ܥ  = ∑ሺ௄−ଵሻయ௡஼ೡయ = Ͳ,ʹʹͳହ଴∙଴,ଶయ = Ͳ,ͷͷ (2.4) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 

ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௖௦ߜ  = ± √ల೙∙√ଵ+଺஼ೡమ+ହ஼ೡర஼𝑠 ∙ ͳͲͲ% (2.5) 

 

஼𝑠ߜ = √ ͸ͷͲ ∙ √ͳ + ͸ ∙ Ͳ.ʹଶ + ͷ ∙ Ͳ.ʹସͲ,ͷͷ ∙ ͳͲͲ% = ͹Ͳ,ͺ%. 
 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɩɨɥɭɱɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (2.3) ɧɟ ɜɯɨɞɢɬ ɜ ɞɨɩɭɫɬɢɦɵɟ 
ɩɪɟɞɟɥɵ. Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

௦ܥ  = ʹ ∙ ௩ܥ = ʹ ∙ Ͳ,ʹͷ = Ͳ,Ͷ. (2.6) 
 

2.1.3. Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ ɢ 
ɦɚɥɨɜɨɞɧɵɣ. ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ.  

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

 ܲሺ݉ሻ = ௠௡+ଵ ∙ ͳͲͲ ሺ%ሻ, (2.7) 

 
ɝɞɟ P(m) – ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ; 

m– ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɩɨ ɭɛɵɜɚɧɢɸ; 
n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2. 
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Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 90%, ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 50%. 

ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 
ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

2.1.4 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɛɥɢɠɚɣɲɢɟ ɤ P=50% ɝɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɟ Ȼ ɬɚɛɥɢɰɚ Ȼ.1. 
ȼɵɱɢɫɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɦɟɠɟɧɧɨɝɨ ɢ ɩɨɥɨɜɨɞɧɨɝɨ 
ɩɟɪɢɨɞɨɜ. Ɂɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɬ, ɭ ɤɨɬɨɪɨɝɨ ɷɬɢ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɩɨɥɭɱɢɥɢɫɶ ɦɟɧɶɲɢɦɢ – ɬɪɟɛɭɟɬ ɦɟɧɶɲɟɣ ɤɨɪɪɟɤɬɢɪɨɜɤɢ – 1956 ɝɨɞ. 

Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɜɵɛɢɪɚɟɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɫ P=90% – 1951. 
 Kʞସଽሺ˒ˑˎˑ˅ˑˇː˞ˌሻ = ୕˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˕ˈˍ˖˜.ሺଵଽସଽሻ୕˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˄˃ˊ.ሺଵଽଷଽሻ = ଵଶଶଷଵଶସ଻ = Ͳ,ͻͺ. (2.8) 

 Kʞସଽሺˏˈˉˈːː˞ˌሻ = ୕˔˓ˈˇ.ˏˈˉˈː.˕ˈˍ˖˜.ሺଵଽସଽሻ୕˔˓ˈˇ.ˏˈˉˈː.˄˃ˊ.ሺଵଽଷଽሻ = ଶଶଽଶଵ଼ = ͳ,Ͳͷ. (2.9) 

 Kʞଽ଴ሺ˒ˑˎˑ˅ˑˇː˞ˌሻ = ୕˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˕ˈˍ˖˜.ሺଵଽ଺ସሻ୕˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˄˃ˊ.ሺଵଽ଼ଵሻ = ଵ଼ସଵଽ଻ = Ͳ,ͻ͵ (2.10) 

 Kʞଽ଴ሺˏˈˉˈːː˞ˌሻ = ୕˔˓ˈˇ.ˏˈˉˈː.˕ˈˍ˖˜.ሺଵଽ଼ଶሻ୕˔˓ˈˇ.ˏˈˉˈː.˄˃ˊ.ሺଵଽ଼ଵሻ = ଼଻଼଼଻ହ = ͳ,ͲͲ (2.11) 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɜɵɛɪɚɧɧɵɯ ɝɨɞɨɜ ɭɦɧɨɠɚɸɬɫɹ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ 
ɤɨɷɮɮɢɰɢɟɧɬɵ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɧɟ ɞɨɥɠɧɵ ɢɡɦɟɧɢɬɶɫɹ 
ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ. ɉɪɢ ɢɯ ɢɡɦɟɧɟɧɢɢ (ɞɚɧɧɵɣ ɫɥɭɱɚɣ), ɧɟɨɛɯɨɞɢɦɨ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɦɟɠɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɬɚɤ, ɱɬɨɛɵ 
ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɝɨɞɨɜ ɛɵɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɵɦ 
ɪɚɫɯɨɞɚɦ ɢɫɯɨɞɧɵɯ ɥɟɬ ɜɵɛɪɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. ɇɨɜɵɟ ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ: K′ʞଽ଴ሺ˒ˑˎˑ˅ˑˇː˞ˌሻ = Ͳ,ͻͺ, K′ʞସଽሺ˒ˑˎˑ˅ˑˇː˞ˌሻ = ͳ,Ͳͺ. Ɋɚɫɯɨɞɵ 
ɢɫɯɨɞɧɵɯ, ɩɪɢɜɟɞёɧɧɵɯ ɢ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2 
ɢ ɨɬɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1  
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Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱёɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ 

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

90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 1951 

ɂɫɯɨɞɧɵɣ 155 94 87 557 1685 1299 989 633 390 269 168 128 

ɉɪɢɜɟɞɟɧɧɵɣ. 215 175 148 1010 2024 1299 1097 693 431 362 168 148 

50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 1956 

ɂɫɯɨɞɧɵɣ 199 162 137 1030 2100 1245 1154 707 398 334 155 138 

ɋ ɩɪɢɜɟɞ. 209 171 144 1010 2059 1221 1131 693 419 352 163 145 

ɋɤɨɪɪɟɤɬ. 215 175 148 1010 2059 1221 1131 693 431 362 168 149 

 

 
Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
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2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ 
ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 

2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ȼɚɡɢɪɭɹɫɶ ɧɚ ɝɢɞɪɨɝɪɚɮɟ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹɯ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɹɯ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɗɜɟɧɤɢɣɫɤɨɣ Ƚɗɋ. 

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

 ܳ˒ˑˎ ˄˞˕௧ = ܳଽ଴%௧ − ܳ˛ˎˡˊ௧ − ܳ௧̀ − ܳ௧̠ − ܳ௧ˎ , (2.12) 
 
ɝɞɟ ݐ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ; ܳଽ଴%௧  - ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.3); ܳ˔˖ˇ௧ , ܳˋ˔˒௧ , ܳ௧̠ , ܳ௧ˎ – ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɲɥɸɡɨɜɚɧɢɟ, 
ɢɫɩɚɪɟɧɢɟ, ɮɢɥɶɬɪɚɰɢɹ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ (ɬɚɛɥɢɰɚ 2.1). 

Ɋɚɫɩɨɥɚɝɚɟɦɵɣ ɧɚɩɨɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɜɟɪɯɧɟɝɨ ɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɤɪɢɜɵɦ ɫɜɹɡɢ (ɪɢɫɭɧɤɢ 1.1 ɢ 1.2) ɡɚ ɜɵɱɟɬɨɦ 
ɩɨɬɟɪɶ ɜ ɩɨɞɜɨɞɹɳɟɦ ɬɪɚɤɬɟ (ɢɡ ɩ. 2.1.1). 

Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ: 
 ܰ௧ = ݇ே ∙ ܳ௧ ∙ ௧ܪ , (2.13) 

 
ɝɞɟ ݇ே – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɮɨɪɦɭɥɚ (ɢɡ ɩ. 2.1.1). ܳ௧ – ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ (ɪɚɫɯɨɞ ȼɏɄ); ܪ௧ – ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱёɬɧɨɦɭ ɪɚɫɯɨɞɭ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 
Ɂɚ ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 

ɤɨɬɨɪɨɦ ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɬɪɟɛɨɜɚɧɢɣ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. ɉɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɧɚɯɨɞɹɬɫɹ 7 ɦɟɫɹɰɟɜ, ɜ 
ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɝɨɞɚ ɫɬɚɧɰɢɹ ɜɵɩɨɥɧɹɟɬ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. 

2.2.2 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ. 

Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɝɚɪɚɧɬɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. ȼ ɪɚɫɱɟɬɟ ɩɪɢɦɟɧɹɸɬɫɹ 
ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɢ ɜ ɩɪɢɥɨɠɟɧɢɟ ȼ ɪɢɫɭɧɨɤ ȼ.1. 
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Ɍɚɛɥɢɰɚ 2.3 -ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

I ɪɟɠɢɦ: ɪɚɛɨɬɚ ɩɨ ɜɨɞɨɬɨɤɭ (ɩɨ ɛɵɬɨɜɨɦɭ ɪɚɫɯɨɞɭ) ܳ˒ˑˎ, ˏଷ/˔ 139 80 76 518 1619 1241 937 588 354 232 154 112 ܼʑʐ, ˏ 96 96 96 96 96 96 96 96 96 96 96 96 ܼʜʐ, ˏ 80 80 80 81 83 82 82 81 81 81 80 80 ʜ, ˏ 16 16 16 15 14 14 15 15 15 16 16 16 ˄ܰ˞˕, ʛʑ˕ 20 11 11 70 195 155 121 79 48 32 22 16 
II ɪɟɠɢɦ: ɪɚɛɨɬɚ ɩɨ ȼɏɄ ܳʑʤʙ, ˏଷ/˔ 359 359 359 359 359 359 359 359 359 359 359 359 ܼʑʐ, ˏ 96 96 96 96 96 96 96 96 96 96 96 96 ܼʜʐ, ˏ 81 81 81 81 81 81 81 81 81 81 81 81 ʜ, ˏ 15 15 15 16 16 16 16 16 15 15 15 15 ʑܰʤʙ, ʛʑ˕ 49 49 49 49 49 49 49 49 49 49 49 49 

ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
 ˄ܰ˞˕, ʛʑ˕ 20 11 11 70 195 155 121 79 48 32 22 16 ʑܰʤʙ, ʛʑ˕ 49 49 49 49 49 49 49 49 49 49 49 49 ˄ܰ˞˕ − ʑܰʤʙ, , ʛʑ˕ -29 -38 -38 21 145 106 72 30 -1 -17 -27 -33 

2.2.3 ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɢ ɪɟɡɟɪɜɨɜ, ɩɨɫɱɢɬɚɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ ɘɪɝɫɤɨɣ Ƚɗɋ: 

 ˖ܰ˔˕˒˓ˑˈˍ˕.ʒЭʠ = ˓ܰ˃˄ˇˈˍ + ˓ܰˈˊ˒˓ˑˈˍ˕.ʒЭʠ (2.14) 
 

Ɍɚɤ ɤɚɤ ɪɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɛɚɥɚɧɫ 
ɦɨɳɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɦ ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɪɚɜɧɵɦ 0. 

 ˖ܰ˔˕˒˓ˑˈˍ˕.ʒЭʠ = ˓ܰ˃˄ˇˈˍ + ˓ܰˈˊ˒˓ˑˈˍ˕.ʒЭʠ = ʹʹ + ʹ = ʹͶ ʛʑ˕ (2.15) 
 

2.2.4 Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

ȼɗɊ ɜ ɭɫɥɨɜɢɹɯ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɜɨɞɹɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɉɪɢ ɢɯ ɩɪɨɜɟɞɟɧɢɢ, 
ɭɪɨɜɟɧɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɞɨɥɠɟɧ ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ ɇɉɍ ɢ ɍɆɈ. 
ɉɪɨɜɨɞɢɬɫɹ ɜ ɞɜɟ ɢɬɟɪɚɰɢɢ: ɩɟɪɜɚɹ – ɫɪɚɛɨɬɤɚ - ɧɚɩɨɥɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɨ ɤ ɫɪɚɛɨɬɤɟ-ɧɚɩɨɥɧɟɧɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɜɬɨɪɚɹ – 
ɛɵɫɬɪɨɟ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɜɟɥɢɱɟɧɢɟ ɫɪɨɤɚ ɪɚɛɨɬɵ ɩɪɢ ɜɵɫɨɤɢɯ 
ɧɚɩɨɪɚɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɬɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2 . 

ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɟ Ȼ ɬɚɛɥɢɰɚ Ȼ.2 
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Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɭɫɥɨɜɢɹɯ 

ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

  

95,65

95,75

95,85

95,95

96,05

96,15

96,25

96,35

Zɜɛ,ɦ Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ
ɇɉɍ=96,39 

ɍɆɈ=95,66 
ɦ
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ 
ɨɩɪɟɞɟɥɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ, 
ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 
ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜɫɟ ɧɭɠɧɵɟ ɧɚɩɨɪɵ ɨɬɨɛɪɚɠɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɚɫɱɟɬ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ. 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɜɟɪɯɧɟɝɨ ɢ 

ɧɢɠɧɟɝɨ ɛɴɟɮɨɜ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ Qː˄, ˏଷ/c 

Zː˄, ˏ ʜʜʞʢ, ˏ ʜʢʛʝ, ˏ Hʑʐˢː˅, ˏ H, ˏ Q, ˏଷ/c H, ˏ Q, ˏଷ/c 

0 80,00 16,3 15,0 15,7 15,3 190,4 16,0 182,8 
7,8 80,01 16,3 14,9 15,7 15,1 189,1 15,9 183,3 
20 80,04 16,3 14,9 15,6 14,9 187,9 15,8 184,4 

36,8 80,07 16,2 14,9 15,6 14,7 186,6 15,7 185,6 
63,2 80,12 16,2 14,8 15,6 14,6 186,0 15,6 186,8 
92 80,17 16,1 14,8 15,5   15,5 188,0 
124 80,23 16,1 14,7 15,4   15,4 189,2 
152 80,28 16,0 14,7 15,4   15,3 190,4 
176 80,32 16,0 14,6 15,3     
200 80,37 15,9 14,6 15,3     
232 80,42 15,9 14,5 15,2     
268 80,49 15,8 14,5 15,2     
304 80,55 15,7 14,4 15,1     
332 80,60 15,7 14,4 15,1     
360 80,65 15,6 14,3 15,0     

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 

ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɉɪɢɜɟɞɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɟ 
Ƚ, ɬɚɛɥɢɰɚ Ƚ.1. 

ɉɨ ɩɨɫɬɪɨɟɧɧɨɦɭ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
• ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫a୶ = ͳ͸,ʹͳ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 

ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ Q୫i୬ = ͶͲ  ɦ3/ɫ; 

• ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ H˓˃˔˚ = ͳͷ,͵ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ; 
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• ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫i୬ = ͳͶ,͸ʹ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 
ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 

ɉɨɫɬɪɨɟɧɧɨɟ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɗɜɟɧɤɢɣɫɤɨɣ Ƚɗɋ 

3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɧɨɦɟɧɤɥɚɬɭɪɟ 
ɩɨɞɛɢɪɚɸɬɫɹ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɫ ɭɫɥɨɜɢɹɦɢ ɬɨɝɨ, ɱɬɨ: 

ɚ) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɩɪɟɞɟɥɶɧɵɣ, ɬ.ɟ.  ܪ௠௔௫ ൑  ;.ˇˈ˓˒ܪ
ɛ) Ɉɬɧɨɲɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 

ு೘𝑖೙ு೘𝑎ೣ  ɞɨɥɠɧɨ ɛɵɬɶ 
ɧɟ ɦɟɧɶɲɟ ɡɧɚɱɟɧɢɹ, ɩɪɢɜɟɞёɧɧɨɝɨ ɜ ɧɨɦɟɧɤɥɚɬɭɪɟ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ 
ɝɢɞɪɨɬɭɪɛɢɧ: ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ 20 ȼ; ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ 20 ȽɄ; 

ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɬɚɛɥɢɰɚ. 3.2. 

14,5

15,0

15,5

16,0

16,5

20 70 120 170

ZȼȻ,ɦ

QȽɗɋ,ɦ3/ɫ
ɇ ɧɩɭ Hzɜɛ1(ɪ)

ɇ ɭɦɨ ɥɢɧɢɹ ɨɝɪ. ɩɨ ɩɪɨɩ.ɫɩɨɫɨɛɧ.Ƚɗɋ

ɥɢɧɢɹ ɨɝɪ. ɩɨ ɪɚɫɱёɬɧɨɣ Nɭɫɬ ɥɢɧɢɹ ɨɝɪ. ɩɨ Qɫɚɧ.ɩɨɩɭɫɤ

Hmin=14,62 ɦ

Hɪ=15,30 ɦ

Hmax=16,21 ɦ
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Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ. 

ɉɚɪɚɦɟɬɪ ɉɅ 20 ȼ ɉɅ 20 ȽɄ 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ H୫i୬ H୫a୶⁄  0,5 0,35 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n′I ୭୮୲, ˑ˄ ˏˋː⁄  146 155 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ QI ୭୮୲, ˎ/˔ 1160 1580 
Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηˏ  ୭୮୲ 0,92 0,918 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q′ଵ୫a୶, ˎ/˔ 2000 2750 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ሺQଵ୫a୶, ሻ 1 1,8 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ Dଵ ୫ , ˏ 0,5 0,46 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hˏˑˇ , ˏ 10 3 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɦɨɞɟɥɢ tˏˑˇ, ℃ 20 18 
 

ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɨɬɦɟɱɚɸɬɫɹ 
ɪɚɫɱɟɬɧɵɟ ɬɨɱɤɢ Ɋ1 ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞёɧɧɵɯ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ ɥɢɧɢɹɯ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɩɪɢɥɨɠɟɧɢɟ Ƚ. 

 

Ⱦɥɹ ɉɅ 20 ȼ: ܳሺ௣ଵሻ′ = ͳ,ͺͺ ˏయ̝
, 𝜂ሺ௣ଵሻ′ = Ͳ,ͺͺ. 

 

Ⱦɥɹ ɉɅ 20 ȽɄ: ܳሺ௣ଵሻ′ = ʹ,ͺ ˏయ̝
, 𝜂ሺ௣ଵሻ′ = Ͳ,ͺ͸. 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɨɫɧɨɜɧɵɟ 

ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ [1]. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɚɯ 2.2, 2.3, ɞɥɹ ɉɅ 20 ȼ ɢ ɉɅ 20 ȽɄ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɋɚɫɱёɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɮɨɪɦɭɥɚɯ, ɩɪɢɜɟɞɟɧɵ ɞɥɹ ɉɅ 20 ȼ 315. 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 𝜂ʡ = ͳ − ሺͳ − 𝜂ʛሻ ∙ (ሺͳ − ሻߝ + ߝ ∙ √஽భˏ஽భఱ ∙ √ுˏு𝑁˓భబ ∙ √௩ː௩ˏఱ ) = ͳ − ሺͳ − Ͳ,ͺͺሻ ∙

      ∙ (ሺͳ − Ͳ,͹ͷሻ + Ͳ,͹ͷ ∙ √ ଴,ହଷ,ଵହఱ ∙ √ ଵ଴ଵହ,ଷభబ ∙ √ ଵ,ଷଵ,଴ଵఱ ) = Ͳ,ͻͲ͹ (3.1) 

 
ɝɞɟ 𝜂ʛ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ;  ܦଵˏ –ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ܪˏ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ܦଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ܪே˓ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 𝑣ˏ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, 
ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ሺݐˏሻ;  𝑣ː – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, 
ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɭɫɥɨɜɢɣ ሺݐːሻ; 
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ߝ = Ͳ,͹ͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ. 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɤɨɬɨɪɚɹ ɞɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ 
ɩɨɫɥɟ ɭɬɨɱɧɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ: 

 
 ܰ ′

ɚ = ͻ,ͺͳ ∙ ܳ′I ɪ ∙ ଵଶܦ ∙ ɪܪ
ଵ,ହ ∙ 𝜂Ɍ ∙ 𝜂ʒ̝˓ = ͻ,ͺͳ ∙ ͳ,ͺͺ ∙ ͵,ͳͷଶ ∙ ͳͷ,͵ଵ,ହ ∙ Ͳ,ͻͲ͹ ∙   ∙ Ͳ,ͻ͹ = ͻ͸͵ͺ ˍʑ˕ (3.2) 

 
ɝɞɟ ܳ′I ɪ– ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  ܦଵ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  ܪ௉ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  𝜂ʡ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ;  𝜂ʒ̝˓− ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɹɬ 0,97).  

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
′˃ݖ  = ே˖˔˕˒˓ʒЭʠே′˃ = ଶ଺଴଴଴ଽ଺ଷ଼ = ʹ,͹  ሺ͵.͵ሻ 

 

ɝɞɟ ˖ܰ˔˕˒˓ʒЭʠ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, ɢɡɦɟɪɹɟɦɚɹ ɜ 
ɤɢɥɨɜɚɬɬɚɯ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɚɟɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ ɬɪɟɛɭɟɬ ɨɤɪɭɝɥɟɧɢɹ 
ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦɨɟ ɱɢɫɥɨ ɞɨɥɠɧɨ ɛɵɬɶ 
ɤɪɚɬɧɨ 2 ɢɥɢ 3. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɫɨɛɥɸɞɚɟɬɫɹ ɫɢɦɦɟɬɪɢɹ ɫɯɟɦɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɚɧɰɢɢ. ɉɪɢɧɢɦɚɟɬɫɹ ݖ௔ = ͵ ɢ ˃ܰ = ͺ͸͸͹ ɤȼɬ. 

ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ: 
 ∆= 𝜂ʡ𝜂ʛ = ଴,ଽ଴଻଴,ଽଶ଴ = ͳ,ͲͶ  ሺ͵.Ͷሻ 

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

ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊˔∗ = ௡𝐼˓′ ∙√ு𝑃∙∆஽భ = ଵସ଺∙√ଵହ,ଷ∙ଵ,଴ଷଷ,ଵହ = ͳͺͶ ሺ͵.ͷሻ 

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

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ. ɉɪɢɧɢɦɚɟɬɫɹ ݊˔ = ͳͺ͹,ͷ. 
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Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɯ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɞɥɹ ɧɚɩɨɪɨɜ ܪ௠௔௫ , ܪʟ ,ܪ௠𝑖௡, 
ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɥɢɧɢɣ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɧɚ Ƚɍɏ. 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 

 ݊ூ௠௔௫′ = ௡˔∙஽భ√ு೘𝑖೙∙∆ = ଵ଼଻,ହ∙ଷ,ଵହ√ଵ଺,ଶଵ∙ଵ,଴ଷ = ͳͶͶ ሺ͵.͸ሻ 

 ݊ூ˓′ = ௡˔∙஽భ√ு˓∙∆ = ଵ଼଻,ହ∙ଷ,ଵହ√ଵହ,ଷ∙ଵ,଴ଷ = ͳͶͻ ሺ͵.͹ሻ 

 ݊ூ௠𝑖௡′ = ௡˔∙஽భ√ு೘𝑎ೣ∙∆ = ଵ଼଻,ହ∙ଷ,ଵହ√ଵସ,଺ଶ∙ଵ,଴ଷ = ͳͷʹ  ሺ͵.ͺሻ 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊ʜ˓′  ɫ ɭɱɟɬɨɦ ɰɟɥɨɝɨ 

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

 ܳூ′ ∙ 𝜂் = ே𝑎ଽ,଼ଵ∙஽భమ∙ுభ˓,ఱ∙𝜂ʒ̝˓ = ଼଺଺଺ଽ,଼ଵ∙ଷ,ଵହమ∙ଵହ,ଷభ,ఱ∙଴.ଽ଻ = ͳ,ͷ͵Ͷ (3.9) 

 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɸ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ, ɞɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ ݊ʜ௠௔௫′ , ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, 
ɩɨɞɫɬɚɜɥɹɹ ɜ ɭɪɚɜɧɟɧɢɟ ɜɵɲɟ ɜɦɟɫɬɨ ܪ௣ ɧɚɩɨɪ ܪ௠௔௫ ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɢ ɫɨɟɞɢɧɹɟɦ 
ɟɟ ɫ ɪɚɫɱɟɬɧɨɣ.  

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɯɨɞɭ ɫɬɪɨɢɬɫɹ, ɩɪɨɜɟɞɹɫɶ ɟё ɱɟɪɟɡ ɞɜɟ ɬɨɱɤɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɥɢɧɢɹɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɚɦ. Ɉɩɪɟɞɟɥɹɟɦɵɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɹɜɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞёɧɧɨɝɨ 
ɪɚɫɯɨɞɚ: 

 ܳ′ு೘𝑎ೣ = ொ೘𝑖೙ଶ∙஽భమ∙√ு೘𝑎ೣ∙∆ = ସ଴ଷ,ଵହమ∙√ଵ଺,ଶଵ∙ଵ,଴ଷ = Ͳ,ͻͺ͸      (3.10)  

 ܳ′ு೘𝑖೙ = ொ೘𝑖೙ଶ∙஽భమ∙√ு೘𝑖೙∙∆ = ସ଴ଷ,ଵହమ∙√ଵସ,଺ଶ∙ଵ,଴ଷ = ͳ,Ͳ͵ͺ (3.11) 

 
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Ƚɗɋ; 2 – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɦɢɧɢɦɚɥɶɧɵɣ ɩɨɩɭɫɤ. 

ȼɫɟ ɪɚɫɱɟɬɵ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.3 ɢ 3.4. 
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Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 20 ȼ. ܦଵ, ɦ 3,00 3,15 3,35 3,55 3,75 4,00 𝜂ʡ 0,907 0,907 0,908 0,909 0,909 0,910 ˃ܰ′, ˍʑ˕ 8736 9638 10910 12261 13691 15591 3 3 3 3 3 3 ˃ݖ 1,7 1,9 2,1 2,4 2,7 3,0 ′˃ݖ ˃ܰ, ˍʑ˕ 8667 8667 8667 8667 8667 8667 ∆ 1,015 1,014 1,013 1,012 1,012 1,011 ݊′˔, ˑ˄/ˏˋː 193 184 173 163 155 145 ݊˔, ˑ˄/ˏˋː 200 188 187 167 150 150 ݊ு௠௔௫ , ˑ˄/ˏˋː 155 152 161 152 145 154 ݊ு˓, ˑ˄/ˏˋː 151 149 158 149 141 151 ݊ு௠𝑖௡, ˑ˄/ˏˋː 147 144 153 145 137 147 ܳூ′ ∙ 𝜂ʡ ሺܪ˓˃˔˚ሻ 1,691 1,534 1,356 1,208 1,082 0,951 ܳூ′ ∙ 𝜂ʡ ሺܪ௠௔௫ሻ 1,55 1,41 1,24 1,11 0,99 0,87 

 

Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 20 ȽɄ. ܦଵ, ɦ 3,35 3,55 3,75 4,00 4,25 4,75 𝜂ʡ 0,908 0,909 0,909 0,910 0,911 0,912 ˃ܰ′, ˍʑ˕ 10910 12261 13691 15591 17614 22034 2 2 2 2 3 3 ˃ݖ 1,2 1,5 1,7 1,9 2,1 2,4 ′˃ݖ ˃ܰ, ˍʑ˕ 8667 8667 13000 13000 13000 13000 ∆ 1,013 1,012 1,012 1,011 1,010 1,009 ݊′˔, ˑ˄/ˏˋː 173 163 155 145 137 122 ݊˔, ˑ˄/ˏˋː 188 167 167 150 143 136 ݊ு௠௔௫ , ˑ˄/ˏˋː 162 152 161 154 156 166 ݊ு˓, ˑ˄/ˏˋː 158 149 157 151 153 163 ݊ு௠𝑖௡, ˑ˄/ˏˋː 154 145 153 147 148 158 ܳூ′ ∙ 𝜂ʡ ሺܪ˓˃˔˚ሻ 1,356 1,208 1,623 1,427 1,264 1,01 ܳூ′ ∙ 𝜂ʡ ሺܪ௠௔௫ሻ 1,24 1,11 1,49 1,31 1,16 0,93 
 

ɂɡ ɜɵɲɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɬɭɪɛɢɧ ɫ ɪɚɡɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 
ɩɨɞɯɨɞɹɳɢɦɢ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɹɜɥɹɸɬɫɹ ɬɭɪɛɢɧɵ. ɉɅ 20 ȼ 315, 
ɉɅ 20 ȼ 355, ɉɅ 20 ȽɄ 335, ɉɅ 20 ȽɄ 375 Ɉɫɬɚɥɶɧɵɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɩɨɬɨɦɭ, ɱɬɨ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɧɟ ɩɨɩɚɥɚ ɜ ɡɨɧɭ ɪɚɛɨɬɵ.   

3.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ  

Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɟё 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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.ˍ.˓ܼߘ = ܼː.˄. ሺܳː.˄.ሻ +  ௦,  (3.12)ܪ
 
ɝɞɟ ܼː.˄. ሺܳː.˄.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ  ܳː.˄.,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɪɟɛɭɸɳɢɯ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ:  

• Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ 
ɧɚɩɨɪɟ; 

• Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɪɚɫɱёɬɧɨɦ ɧɚɩɨɪɟ; 
• Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (ɪɚɫɱёɬ ɜ ɩɪɢɦɟɪɟ ɩɪɢɜɟɞёɧ 

ɞɥɹ ܪௌଵ): 
 
ௌ˓௠௔௫ܪ  = ˏ˕˃ܪ − ఇଽ଴଴ − 𝜎௠௔௫  ∙ ௠௔௫ܪ − ͳ,ͷ + ܼʤ.ʞʚ. = ͳͲ,͵ − ଼଴,ଵଵଵଽ଴଴ −−Ͳ,͸ͷ ∙ ͳ͸,ʹͳ − ͳ,ͷ = −ͳ,ͺʹ͸ ˏ     (3.13) 

˓ௌܪ  = ˏ˕˃ܪ − ఇଽ଴଴ − 𝜎˓ ∙ ˓ܪ − ͳ,ͷ + ܼʤ.ʞʚ. = ͳͲ,͵ − ଼଴,ଵଵହଽ଴଴ − Ͳ,͸ͷ ∙ ͳͷ,͵ −−ͳ,ͷ = −ͳ,ͷ ˏ     (3.14) 
ௌ௠𝑖௡ܪ  = ˏ˕˃ܪ − ఇଽ଴଴ − 𝜎௠𝑖௡ ∙ ௠𝑖௡ܪ − ͳ,ͷ + ܼʤ.ʞʚ. = ͳͲ,͵ − ଼଴,ଵଵଶଽ଴଴ −  −Ͳ,ͷͺ ∙ ͳͶ,͸ʹ − ͳ,ͷ = Ͳ,ʹ ˏ    (3.15) 
 
ɝɞɟ ܤ = ͳͲ,͵ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ;  ߘ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ;  ͳ,ͷ- ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ;  𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ;  

Ɋɚɫɱёɬɵ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 

Ɍɢɩ ɬɭɪɛɢɧɵ ܦଵ, ɦ ݖ˃, ˛˕ ݊˔, ˑ˄/ˏˋː ˃ܰ, ʛʑ˕ ܪௌ, ˏ 𝜂 

ɉɅ 20 ȼ 3,15 3 187,5 8667 -1,826 0,907 
ɉɅ 20 ȼ 3,55 3 167 8667 -6,472 0,875 

ɉɅ 20 ȽɄ 3,35 3 188 8667 -3,554 0,916 
ɉɅ 20 ȽɄ 3,75 2 136 13000 -7,283 0,906 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɢɡɜɟɞёɧɧɵɯ ɪɚɫɱёɬɨɜ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɛɵɥɢ 

ɢɫɤɥɸɱɟɧɵ ɬɭɪɛɢɧɵ ɉɅ 20 ȼ 3,55, ɬɚɤ ɤɚɤ ɨɧɚ ɢɦɟɟɬ , ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɉɅ 20 ȼ 
3,15 ɛɨɥɶɲɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ,ɦɟɧɶɲɭɸ ɱɚɫɬɨɬɭ 
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ɜɪɚɳɟɧɢɹ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɨɱɟɧɶ ɧɢɡɤɢɣ ɄɉȾ.Ɍɭɪɛɢɧɵ ɉɅ 20 ȽɄ 335, ɉɅ 20 ȽɄ 
375 ɬɚɤɠɟ ɭɫɬɭɩɚɸɬ  ɉɅ 20 ȼ 3,15 ɜ ɜɵɫɨɬɟ ɨɬɫɚɫɵɜɚɧɢɹ ,ɞɢɚɦɟɬɪɟ , ɉɅ 20 ȽɄ 
375 ɭɫɬɭɩɚɟɬ ɬɚɤɠɟ ɜ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɨ ɢɦɟɟɬ  ɬɨɥɶɤɨ 1 ɞɨɫɬɨɢɧɫɬɜɨ ɷɬɨ 
ɤɨɥɢɱɟɫɬɜɨ ɬɭɪɛɢɧ . ɉɨ ɭɫɥɨɜɢɹɦ, ɧɚɢɦɟɧɶɲɟɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɦɢɧɢɦɚɥɶɧɨɣ 
ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɬɭɪɛɢɧɭ ɉɅ 20 ȼ 315, ɞɥɹ ɤɨɬɨɪɨɣ 
ɫɭɳɟɫɬɜɭɟɬ ɩɨɞɯɨɞɹɳɢɣ ɫɟɪɢɣɧɵɣ ɝɟɧɟɪɚɬɨɪ.ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ 20 ɜ 315 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɟ Ƚ ɪɢɫɭɧɨɤ Ƚ.1  

Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɫɚɦɨɝɨ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɬɨ ɟɫɬɶ ɩɪɢ  ܪௌ − ͳ,ͺʹ͸. Ⱦɥɹ ɷɬɨɝɨ ɫɥɭɱɚɹ ܼʜʐ =͹ͺ,ͳ͹Ͷ , ɡɚɝɥɭɛɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1): 

.ˍ.˓ܼߘ  = ͺͲ,ͳͳ͸ + ሺ−ͳ,ͺʹ͸ሻ = ͹ͺ,ͳ͹Ͷ ˏ.                                                (3.16) 
 

Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡ 
ɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱёɬɧɵɯ ɪɟɠɢɦɚɯ. 

3.2 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɡɦɟɪɵ ɜɚɥɚ, 
ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɟɝɨ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ. ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ 
ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɭɫɢɥɢɣ.ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 

˅∗ܦ  ൒ (ହ,ଵ∙ʛˍ˓𝜏ˇˑ˒ )଴,ଷଷ,                                                                                      ሺ͵.ͳ͹ሻ 

 
ɝɞɟ  𝜏ˇˑ˒ = ͵Ͳ ÷ ͵ͷ Ɇɩɚ 

ɉɪɢɧɢɦɚɟɬɫɹ 𝜏ˇˑ˒ = ͵ͷ Ɇɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (3.16): 

 ʛˍ˓ = ଴,଴଴ଽ଻ସ∙ே௡˔ˋː˘ = ଴,଴଴ଽ଻ସ∙଼଺଺଺ଵ଼଻,ହ = Ͳ,ͶͷͲ ˍʜ ∙ ˏ                   ሺ͵.ͳͺሻ 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɭɬɨɱɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.18): 
˅∗ܦ  ൒ ቀହ,ଵ∙଴,ସହ଴ଷ଴ ቁ଴,ଷଷ = Ͳ,Ͷʹͺ ˏ.  

 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɪɢɧɹɬ ɫɬɚɧɞɚɪɬɧɵɦ ɢ ɪɚɜɧɵɦ 0,5 ɦɟɬɪɚɦ. 
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3.3 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 
ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɪɚɡɦɟɪɚ 
ɢ ɩɪɨɜɟɪɤɟ ɩɨ ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ (ɤɇ): 

 ܴ˓˃ˇ = ଴,଼∙ே௡೎∙஽భ = ଴,଼∙଼଺଺଺ଵ଼଻,ହ∙ଷ,ଵହ = ͳͳ,͹͵ͺ ˍʜ ሺ͵.ͳͻሻ 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀˒, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ ܦ˅: 
 ݀ʞ = ˅ܦ + Ͳ,Ͳʹ = Ͳ,ͷ + Ͳ,Ͳʹ = Ͳ,ͷʹ ˏ ሺ͵.ʹͲሻ 

 
ɂɡ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ܦ˅ ܼ˔ˈˆˏ = ͺ, ℎɉ = Ͳ,͵ ɦ. 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
ˇ˖݌  = ோ˓˃ˇௗʞ∙ℎɉ

= ଵଵ,଻ଷ଼ ଴,ହଶ∙଴,ଷ = ͹ͷ,ʹͷͲ ɤɉɚ (3.21) 

 
Ⱦɥɹ ɬɚɤɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ ɞɨɩɭɫɤɚɟɦɨɟ [݌˖ˇ]: 
[ˇ˖݌]  = ʹͻ ∙ ܷ = ʹͻ ∙ ͳͲ,ʹͳͲ = ʹͻ͸,Ͳͻͷ ɤɉɚ  ሺ͵.ʹʹሻ 

 ܷ = 𝜋∙௡˔ˋː˘∙ௗʞଷ଴ = ଷ,ଵସ∙ଵ଼଻,ହ∙଴,ହଶଷ଴ = ͳͲ,ʹͳͲ ɦ ɫɟɤ⁄  ሺ͵.ʹ͵ሻ 

 
Ɍɚɤ ɤɚɤ: ݌˖ˇ < [ˇ˖݌] → ͹ͷ,ʹͷͲ < ʹͻ͸,Ͳͻͷ ɤɉɚ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 

3.4 ȼɵɛɨɪ Ɇɇɍ ɢ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ  

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 
ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɞɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɜɨɪɨɬ 
ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ.ɉɨ ɧɨɦɨɝɪɚɦɦɟ [3] ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ-20-ȼ-315 
ɛɵɥ ɨɩɪɟɞɟɥёɧ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 16/1 – 40 – 2,5 – 2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 2,5 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ.Ʉ ɭɫɬɚɧɨɜɤɟ ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɩɪɢɧɹɬ ɦɨɫɬɨɜɨɣ ɤɪɚɧ 
A320/80 ɫ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ ɝɥɚɜɧɨɝɨ ɝɚɤɚ 320 ɬɨɧɧ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɚɤɚ 
80 ɬɨɧɧ. ɒɢɪɢɧɚ ɩɪɨɥёɬɚ ɤɪɚɧɚ ɫɨɫɬɚɜɥɹɟɬ 13 ɦ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3]. ȼɵɛɪɚɧ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ [3]: 
ɗȽɊ – 2ɂ1 – 100 – 4. 

Ɍɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ – ɗȽɊ–2ɂ1; 
Ɍɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ - ɗȽɊ–100–4. 
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3.5 Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ 

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

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɛɵɥ ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: Ƚɋ 525/59-32. Ⱦɚɧɧɵɟ 
ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 

Ɍɚɛɥɢɰɚ 3.6 –  ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ Ƚɋ 525/59-32 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ܵɧɨɦ, ɆȼȺ 10 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ, Ɇȼɬ 8 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܿݏ݋𝜑 0,8 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ܷːˑˏ, ɤȼ 10,5 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊ːˑˏ, ɨɛ/ɦɢɧ 187,5 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ Ƚɗɋ 

4.1 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.  

ȼ ɷɧɟɪɝɨɫɢɫɬɟɦɟ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɩɨ ɤɚɪɬɟ – ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɨɞɫɬɚɧɰɢɣ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɉɋ 
«ɘɪɝɚ» 220 ɤȼ ɫ ɪɚɫɫɬɨɹɧɢɟɦ 15 ɤɦ. 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɫɯɟɦɵ ɤɚɤ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ 
ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬɚɤ ɢ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ ɞɥɹ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɍɢɩ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɨɞɧɚ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢɡ-ɡɚ 
ɦɚɥɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɟɧɟɪɚɬɨɪɨɜ ɪɢɫɭɧɨɤ 4.1  

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 

 

 

Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
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4.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

4.2.1 ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ 
ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ: 

 S˓˃˔˚ = ʟʒ ːˑˏ−ʟ˔.ː.ୡ୭ୱφʒ = ଶସ−଴,଺଴,଼ହ = ʹͻ,ʹͷ ʛʑ ∙ ʏ  (4.1) 

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

ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ "Ȼɚɲɤɢɪɷɧɟɪɝɨ" ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ  
ɌȾɇ-15000/110, ɫɬɨɢɦɨɫɬɶɸ 33462 ɬɵɫ.ɪɭɛ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

Ɍɚɛɥɢɰɚ 4.1 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ-15000/110 Sːˑˏ, ɆȼȺ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

15 110 10,5 10,5 0,172 36 0,65 

4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɯɟɦ ɜɵɛɢɪɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɢ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɞɢɧɚɤɨɜɚ 
ɜ ɨɛɟɢɯ ɫɯɟɦɚɯ. 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 
(1-2) % ɨɬ Sʒ ːˑˏ: 

 S˔.ː. = Ͳ,Ͳʹ ∙ ௉ʒ ːˑˏୡ୭ୱφʒ =  Ͳ,Ͳʹ ∙ ଶସ଴,଼ = Ͳ.͸ ʛʑ ∙ ʏ. (4.2) 

 
ɋɨɝɥɚɫɧɨ ɋɌɈ [10], ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɋɇ, ɚ ɬɚɤɠɟ 

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

ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ».  
ɉɨ ɤɚɬɚɥɨɝɭ ɡɚɜɨɞɚ «ɄȿɇɌȺɍɋɄɂɃ ɌɊȺɇɋɎɈɊɆȺɌɈɊɇɕɃ ɁȺȼɈȾ» 

ɜɵɛɢɪɚɸɬɫɹ 3 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋɇ-630 -10/0,4, ɫɬɨɢɦɨɫɬɶɸ ɤɚɠɞɵɣ 91 ɬɵɫ. ɪɭɛ. 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
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Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋɇ-630 -10/0,4 Sːˑˏ, Ɇȼ∙Ⱥ 
Uʜ, ɤȼ Uˍ, % Uʑʜ Uʜʜ 

0,63 10 0,4 4 
 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɋɇ ɘɪɝɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɟɧɚ ɫ ɨɞɧɢɦ ɧɚɩɪɹɠɟɧɢɟɦ:  

0,4 ɤȼ. 

4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 110 ɤȼ: 
 nˎ = ୔˖˔˕−୔˔ːሺʙ∙୔ː˃˕./ୡ୭ୱφ˔ሻ + ͳ = ଶସ−଴,ସ଼ሺଵ,ସ∙ଷ଴/଴,଼ହሻ + ͳ = ʹ (4.3) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ʹ 
 I˓˃˄ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଷ଴ ଶ∙√ଷ∙ଵଵ଴ = ͹ͻ ʏ. (4.4) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ αi ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ͹ͻ = ͺ͵ ʏ, (4.5) 

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

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=110ɤȼ ɜɵɛɢɪɚɟɦ 
ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ95-17.  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͵͵Ͳ ʏ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଷ଴ ଵ∙√ଷ∙ଵଵ଴ = ͳͷͶ ʏ. (4.6) 

 Iˇˑ˒ > I˒.˃˅, ͵͵Ͳ ʏ > ͳͷͶ ʏ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ95-17 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

Ɍɚɛɥɢɰɚ 4.3 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ–95-17 

ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ r0 Ɉɦ/ɤɦ x0 Ɉɦ/ɤɦ 
1 0,3 0,434 
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4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ–110 ɤȼ: 2. ɉɪɢ ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ 
ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ ɨɞɧɨɣ ɪɚɛɨɱɟɣ ɫɢɫɬɟɦɨɣ ɲɢɧ 

4.5 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin. 

4.5.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 xʒ = x ′ୢ′ ∙ ୙ːˑˏమୗ ːˑˏ = Ͳ,ͳͻ ∙ ଵ଴,ହమଵ଴  = ʹ ʝˏ. (4.7) 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 Eʒ = E∗" ∙ U˄ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͸ͷ ˍʑ. (4.8) 

 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 xʡ = ୙ʙ%∙୙ːˑˏమଵ଴଴∙ୗːˑˏ = ͳͳ∙ଶସଶమଵ଴଴∙଼଴ = ͺͲ,ͷʹ ʝˏ. (4.9) 

 
ɋɢɫɬɟɦɚ: 
 xʠ = ୙ːˑˏమୗ ˍˊ = ଵଵ଴మହ଴଴ = ʹͶ,ʹ ʝˏ. (4.10) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 110 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xʚ = ୶బ,˖ˇ∙୪௡ = ଴,ସଷସ∙ଵହଶ = ͵,ʹͷͷ ʝˏ. (4.11) 

 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ U˄ଵ = ͳ,Ͳ ∙ ͳͳͲ = ͳͳͲ ˍʑ (4.12) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
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kʡ = ୙ʜʜ୙ʑʜ = ଵ଴,ହଵଵ଴ = Ͳ,Ͳͻͷ.  (4.13) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 rˆ = ୶∗ʒ୘˃,ʒ∙ω = ଶ,଴ଽ ଴,଴ସହ∙ଷଵସ = Ͳ,ͳͷ ʝˏ, (4.14) 

 r˔ = ୶ʠ୘˃,ʠ∙ω = ଶସ,ଶ଴,଴ଷହ∙ଷଵସ = ͳ,͹ͳ ʝˏ, (4.15) 

 rˎ = ୰బ,˖ˇ∙୪ଶ = ଴,ଷ∙ଵହଶ = ʹ,ʹͷ ʝˏ, (4.16) 

 r˕ = Δ୔k∙୙మ˄ୗːˑˏమ = ଴,ଵ଻ଶ∙ଵଵ଴మହ଴଴మ = ͳ,͵Ͳ ʝˏ. (4.17) 

 

4.5.2  ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ  ɢ ɪɚɫɱɟɬ 
ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin»  

ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.2 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.3 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 
«RastrWin»,ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ.Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɧɵ ɜ ɧɚ 
ɪɢɫɭɧɤɚɯ 4.4 - 4.6 ɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.4 

 

 
Ɋɢɫɭɧɨɤ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

ОРУ 
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Ɋɢɫɭɧɨɤ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
 

Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.4 – 4.6 ɢ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.5. 

 

 
Ɋɢɫɭɧɨɤ 4.4 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 

 

Ɋɢɫɭɧɨɤ 4.5 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 
 

Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ 

Ɍɚɛɥɢɰɚ 4.4  – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

Ɍɢɩ ɄɁ ɉ1 Iɩ.଴ iɭ 
3ɮ 7 3,66 5,18 
1ɮ 7 12.27 19,09 
3ɮ 1 3.04 4,73 

ОРУ 

ОРУ 

ОРУ 
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4.6 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 

4.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɨɜ 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ  ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  

Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 

 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ (4.18) 
 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ ͵,ͲͶʹ = ͵,ͳͻ ˍʏ;  

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫a୶ ሺʟʢʑʜሻ = ୗˆ,ːˑˏ√ଷ∙୙˕,ːˑˏ = ଵ଴√ଷ∙ଵଵ଴ = Ͳ,Ͳͷʹ ˍʏ. (4.19) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110ɤȼ: 
 I˓˃˄.௠௔௫ = ୗ∑ሺ୬ˎሻ∙√ଷ∙୙ːˑˏ = ଵ଴ଷ∙√ଷ∙ଶଶ଴ = Ͳ,͹ͺ ˍʏ. (4.20) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˉ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଵ଴ଶ∙√ଷ∙ଶଶ଴ = Ͳ,ͳͷ͹ ˍʏ.  (4.21) 

 

4.6.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 
ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ ɡɧɚɱɟɧɢɹɦ, 
ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: Uɧɨɦ ൒ Uɧɨɦ.ɫ. Iɧɨɦ ൒ Iɪɚɛ,୫a୶  Bɤ,ɧɨɪɦ ൒ Bɤ,ɪɚɫɱ.  

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–10 ɢ 
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ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–10/400 ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5.  

Ɍɚɛɥɢɰɚ 4.5 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-10 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-10/4000 ɍ3 U˔ˈ˕ˋ ːˑˏ = ͳͲ,ͷ ˍʑ Uːˑˏ = ʹͲ ɤȼ Uːˑˏ = ͳͲ ɤȼ Iʒ.˓˃˄ =  ͺ͹ͷ ʏ Iːˑˏ = ʹʹͲͲ Ⱥ Iːˑˏ = ͶͲͲ Ⱥ I୬଴ = ͵,ͲͶ  ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͸͵ ɤȺ I˕.˔˕ = ͳ͸ ɤȺ i୷ = ͳʹ͵͹ ɤȺ i˒˓.˔ˍ˅ = ͳ͸ͳ ɤȺ iˠˎ.˔˕ = ͶͲ ɤȺ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͵,ͲͶ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = Ͳ,ͺ͵ ˍʏଶ ∙ ˔ 

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

  
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

4.6. 

Ɍɚɛɥɢɰɚ 4.6 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɤɚɱɟɫɬɜɚ ɫɟɬɢ 

ɇɉɉ «ɗɄɊȺ» RS485 0,5 10 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɇɉɉ «ɗɄɊȺ» RS485 0,5 40 
ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɤɚɱɟɫɬɜɚ ɫɟɬɢ 

ɇɉɉ «ɗɄɊȺ» RS485 0,5 8 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɫɢɧɯɪɨɧɢɡɚɬɨɪ 

ɇɉɉ «ɗɄɊȺ» RS485 0,5 10 

  ∑ = 68 ȼ·Ⱥ 

4.6.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ–10–1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-10-1 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 4.7. 

 

Ɍɚɛɥɢɰɚ 4.7 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–10 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ ˍʑ I˓˃˄ ୫a୶ < Iːˑˏ Iʒ.˓˃˄ = ͺ͹ͷ ʏ Iːˑˏ = ͶͲͲͲ ʏ 

 



36 
 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ȼ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 

Ɍɚɛɥɢɰɚ 4.8– ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ UȽ = ͳͲ,ͷ ɤȼ Uɧɨɦ = ͳͲɤȼ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 10,5 ɤȼ 

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

4.7 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɈɊɍ 

4.7.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɁɗɌɈ» ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ 
ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽɌ-110 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ Ɋɉȼ-110. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9.  
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɧɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ ɧɚ ɨɬɯɨɞɹɳɢɯ 
ɥɢɧɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 

Ɍɚɛɥɢɰɚ 4.9 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽɌ-110 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
Ɋɉȼ-110 Uɫɟɬɢ ɧɨɦ = ʹʹͲ ɤȼ Uɧɨɦ = ͳͳͲ ɤȼ Uɧɨɦ = ͳͳͲ ɤȼ Iɪɚɛ ୫a୶ = ͹Ͳ Ⱥ Iɧɨɦ = ʹͲͲͲ Ⱥ Iɧɨɦ = ʹͲͲͲ Ⱥ I୬଴ = ͵,ͲͶ ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͵ͳ ˍʏ I˕.˔˕ = ͶͲ ˍʏ i୷ = ͷ,ͳ͹ ˍʏ i˕.˔˕ = ͳͲʹ ˍʏ i˒˓.˔ˍ˅ = ͳͲͲ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͵,ͲͶଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ͳ,ʹ ˍʏଶ ∙ ˔ 

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

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͳͲͲଶ ∙ ͵ = ͵ͲͲͲͲ ˍʏଶ ∙ ˔ 

4.7.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ  ɌɈȽɎ-110,ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ». ɉɪɨɜɟɪɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈȽɎ-110,ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.10. 

Ɍɚɛɥɢɰɚ 4.10 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ʹʹͲ ɤȼ Uɧɨɦ = ͳͳͲ ɤȼ Iɪɚɛ ୫a୶ < Iɧɨɦ Iɪɚɛ ୫a୶ = ͹Ͳ Ⱥ Iɧɨɦ = ͸ͲͲ Ⱥ 
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ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-110. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 
«ɁɗɌɈ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-110 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.11. 

 

Ɍɚɛɥɢɰɚ 4.11 – ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ 
 
ȼ ɈɊɍ 220ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ-220 

ɍɏɅ1, ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 
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 5 ɍɫɬɪɨɣɫɬɜɚ ɊɁɢȺ 

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

Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.1, 5.2, 5.3 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɚɛɥɢɰɚ 5.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ Ƚɋ 525/59-32 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 10 

ɚɤɬɢɜɧɚɹ, Ɇȼɬ 8 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,8 

ɱɚɫɬɨɬɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 187,5 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 3 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 1575 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 550 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ȼ 200 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  ݔௗ  1 

ɩɟɪɟɯɨɞɧɨɟ  ݔௗ′  0,39 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ݔௗ′′ 0,25 
ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ x2 0,217 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 0,32 
ɫɨɟɞɢɧɟɧɢɟ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɡɜɟɡɞɚ 

ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɨɜ 
ɝɟɧɟɪɚɬɨɪɚ 

ɝɥɚɜɧɵɯ 1 
ɧɟɣɬɪɚɥɶɧɵɯ 1 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ ɢɡɨɥɢɪɨɜɚɧɧɚɹ 
ɬɢɩ ɜɨɡɛɭɠɞɟɧɢɹ ɫɚɦɨɜɨɡɛɭɠɟɧɢɟ 

ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ 
ɡɚɦɤɧɭɬɚɹ ɜɨɡɞɭɲɧɚɹ ɫ 
ɨɯɥɚɠɞɟɧɢɟɦ ɜɨɡɞɭɯɚ 

ɜɨɞɨɣ 

Ɍɚɛɥɢɰɚ 5.2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ ɌȾɇ-15000/110  
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɆȼȺ 15 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȼɇ/ɇɇ, ɤȼ 110/10,5 
ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 10,5 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Y0/D - 11 
ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɚɹ 
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Ɍɚɛɥɢɰɚ 5.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

Ɍɢɩ ɌɋɁɉ-250/10 ȼ 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɤȼȺ 240 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȼɇ/ɇɇ, ɤȼ 10,5/0,4 

5.1 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɵɣ ɤɨ 
ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

 ːܫ ˑˏଶ = ூː ˑˏ∙௞˔˘௞˕˕ = ଵହ଻ହ∙ଵଶ଴଴଴/ହ = ͵,ͻʏ (5.1) 

 
Ɍɨɤ ɪɨɬɨɪɚ ɩɨɫɥɟ ɜɵɩɪɹɦɢɬɟɥɹ: 
′ܫ˓  = ܫ˓ = ଼଻ହ√ଶ = ͸ͳͻ ʏ (5.2) 

  ܵ˕˅ = ௙ܫ ∙ ܷ˓ˑ˕ = ͺ͹ͷ ∙ ʹͲͲ = ͳ͹ͷͲͲͲ ʑ˕ (5.3) 
ܫ˅  ˊ = ௌ˕˅ ௎ːˆ = ଵ଻ହ଴଴଴ଵ଴ହ଴଴ = ͳ͸ ʏ (5.4) 

 

5.1.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1] ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɧɚɩɪɹɠɟɧɢɸ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɥɢɧɢɢ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ. 

5.1.2 ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȽȽ(GG) Ƚɋ 525/59-32 

• ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 

• Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
• Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
• Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
• Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

• Ɂɚɳɢɬɚ ɨɬ 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; 
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• ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 

5.1.3 ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɇ-15000/110 

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

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

• Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɜ ɫɟɬɢ 500 ɤȼ; 

• Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
• Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
• Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ;  
• Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
• Ɂɚɳɢɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɢ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ. 

5.1.4 ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110 ɤȼ 

Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
• Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
• Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
• 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
• Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
• 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

(ɌɇɁɇɉ); 
• Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 110 ɤȼ. 

5.2 Ɋɚɫɱɟɬ ɡɚɳɢɬ ɢ ɜɵɛɨɪ ɭɫɬɚɜɨɤ 

5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
(I∆G) 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ – ɨɫɧɨɜɧɚɹ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɚɹ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɟɠɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. Ɉɧɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɧɚ ɝɥɚɜɧɵɯ ɢ ɧɭɥɟɜɵɯ ɜɵɜɨɞɚɯ. 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
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ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ. 

Ɍɨɤ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 
ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹͶͲ͸ = ͹ͺ,͹ͷ ʏ ሺͲ,Ͳͷ ∙  ʜሻ, (5.5)ܫ

 
ɝɞɟ ܭʝʓʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
ܫ̝  ˓.଴ ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ ͹ͺ,͹ͷ = ͳͷ͹,ͷ ʏ ሺͲ,ͳ ∙  ʜሻ, (5.6)ܫ

 
ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ: ̝ܫ ˓.଴ = Ͳ,ͳͷ ∙  .ʜܫ
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ: 

ʜʐሺʙʖሻܫ  = ʏʞܭ ∙ 𝑖݂ ∙ ʝʓʜܭ ∙ ௠௔௫ܫ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͸͵ͲͲ = ͸͵Ͳ ʏ, (5.7) 
 
ɝɞɟ ܭʏʞ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ; ܫ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

௠௔௫ܫ  = ா′̂′௫೏′′ ∙ ʜܫ = ଵ଴,ଶହ ∙ ͳͷ͹ͷ = ͸͵ͲͲ ʏ, (5.8) 

 
ɝɞɟ ܧ ′̂′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɚɹ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ; ݔௗ′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
˕ܭ  > ூʜʐሺʙʖሻ∙௄ʜூ೘𝑎ೣ = ଺ଷ଴଴∙ଶ଺ଷ଴଴ = Ͳ,ʹ; (5.9) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɨɪɦɨɠɟɧɢɹ ܭ˕ = Ͳ,͵. 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ: 
ʜʡܫ  = ூʠʟ∗௄ʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ. (5.10) 
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Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூʠʟ∗௄ʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ. (5.11) 

 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɬɨɪɦɨɡɧɨɝɨ ɬɨɤɚ ɪɚɜɧɵɦ ܤ = ͳ,ͷ.  
ɉɨɫɬɪɨɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ (ɪɢɫɭɧɨɤ 5.1). 
Ɉɬɤɥɸɱɚɟɬ ɜɵɤɥɸɱɚɬɟɥɹ ȽȽ ,ɝɚɲɟɧɢɹ ɩɨɥɟɣ ,ɨɫɬɚɧɨɜ ȽɌ ɢ ɫɛɪɨɫ ȺɊɁ, ɩɭɫɤ 

ɉɀɌ ȽɌ 
 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ 

5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɥɚɜɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ (UN(U0)) 

Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ 
ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɞɜɭɯ ɨɪɝɚɧɨɜ:  
ɉɟɪɜɵɣ ɨɪɝɚɧ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ. Ɉɬɫɬɪɚɢɜɚɸɬ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ ɩɟɪɜɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ, ɫɨɫɬɚɜɢɦ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ 
ɪɢɫɭɧɨɤ 5.2. 
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Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  

ɇɚɣɞɟɦ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ 
ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ܷ଴ = ଵଷ ∙ ௎ʜʝʛ.ʑʜ√ଷ = ଵଷ ∙ ଵଵ଴√ଷ = ʹͳ,ʹ ˍʑ, (5.12) 
 
ɝɞɟ ܷʜʝʛ.ʑʜ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ. 

ɇɚɣɞɟɦ ɫɭɦɦɚɪɧɭɸ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʒܥ + Шܥ + ʑʒܥ = Ͳ,ͲͲ͹͵ + Ͳ,͹ + Ͳ,ͲͶ + Ͳ,ʹͷ =  = Ͳ,ͻ͸ͳ͵ ˏˍʣ/˗˃ˊ˖, (5.13) 

 
ɝɞɟ ܥʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ܥʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ܥʑʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ; ܥШ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ: 

Шܥ  = ˇ˖.Шܥ ∙ ݈Ш = ͺͲ ∙ ͳͲ−ଽ ∙ ͷͲ = Ͳ,ͲͲͶ ˏˍʣ/˗˃ˊ˖, (5.14) 
 
ɝɞɟ ܥШ.˖ˇ – ɭɞɟɥɶɧɚɹ ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ; ݈Ш – ɞɥɢɧɚ ɲɢɧɨɩɪɨɜɨɞɚ. 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɜ ɫɟɬɢ 10,5 ɤȼ: 
ʠܫ  = ͳ,͹͵ ∙ ܷːˑˏ.ˆ ∙ 𝜔 ∙ Σܥ = ͳ,͹͵ ∙ ͳͲͷͲͲ ∙ ͵ͳͶ ∙ Ͳ,ͻ͸ͳ͵ = ͷ,ͷ ʏ, (5.15) 

 
ɝɞɟ ܷːˑˏ.ˆ – ɧɨɦɢɧɚɥɶɧɨɟ ɥɢɧɟɣɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 𝜔 – ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ ɫɟɬɢ. 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ: 
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ܷ଴ˠˎ.˔˕ = ݇ ∙ ܷ଴ ∙ ஼ʡሺఓబሻ஼ʡሺఓబሻ+஼Σ = Ͳ,ͷ ∙ ʹͳʹͲͲ ∙ ଴,଴ଵ଴,଴ଵ+଴,ଽ଺ଵଷ = ͳͲͻ ʑ, (5.16) 

 
ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ܥʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 
 ܷʠʟ ൒ ௄ʜ௄ʑ ∙ ௎బˠˎ.˔˕௡ʡʜ = ଵ,ହ଴,ଽହ ∙ ଵ଴ଽଵ଴,ହ √ଷ∙బ,భయ⁄ = Ͳ,ͻͷ ʑ, (5.17) 

 
ɝɞɟ ܭʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ ɫ ɭɫɬɚɜɤɨɣ 2 ȼ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 5,0 ɫ ɧɚ ɫɢɝɧɚɥ; ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɬɶɟɣ 
ɝɚɪɦɨɧɢɤɢ, ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɭɥɟɜɵɯ ɜɵɜɨɞɚɯ. 

Ⱦɥɹ ɷɬɨɝɨ ɨɪɝɚɧɚ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ܭʡ = ͳ,ͷ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ: 

 ܺ = ଵ௄ʡ+ଶ = ଵଵ,ହ+ଶ = Ͳ,ʹͺ͸. (5.18) 

 
Ɉɪɝɚɧ ɡɚɳɢɳɚɟɬ 28,6% ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ.  
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

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

 

5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ (U1>), 
(U2>) 

Ɂɚɳɢɬɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2>: 
 ܷʠʟଶ = ଵ,ସ∙௎ːˑˏ.ˆ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ = ͳͶͲ ʑ. (5.19) 
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ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɩɟɪɜɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɭɫɬɚɧɨɜɥɟɧ ɜɬɨɪɨɣ ɨɪɝɚɧ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 
ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U1>: 

 ܷʠʟଵ = ଵ,ଶ∙௎ːˑˏ.ˆ௡ʡʜ = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ = ͳʹͲ ʑ. (5.20) 

 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

5.2.4 Ɂɚɳɢɬɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ (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: 
ଶ∗ܫ  =  ʜ, (5.21)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 ,  (5.22) 
 
ɝɞɟ ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɂɚɳɢɬɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ: 
ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ: ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɞɟɣɫɬɜɢɟɦ ɧɚ ɫɢɝɧɚɥ. ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: ܫ∗ଶʠʗʒʜ = ሺͲ,Ͳͷ ÷ Ͳ,Ͳ͹ሻ;  
ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ ɜɬɨɪɢɱɧɨɣ ɰɟɩɢ: 
ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙ ூʜ௞ʡʡ = Ͳ,Ͳ͹ ∙ ଵହ଻ହଶ଴଴଴ ହ⁄ = Ͳ,ʹͺ ʏ, (5.23) 

 
ɝɞɟ ݇ʡʡ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɌɌ. 

ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɬɨɤɚ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
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ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ  ݐ௠௔௫ = ͸ͲͲ ˔.  

ɉɪɢ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɚɯ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
ଶ∗ܫ  = √ ஺௧೘𝑎ೣ = √ ଷ଴଻଴଴ = Ͳ,ʹͳ. (5.24) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ 
ଶʞʢʠʙ∗ܫ  = ூ∗మ௄ʜ = ଴,ଶଵଵ,ଶ = Ͳ,ͳ͹, (5.25) 

 
ɝɞɟ ܭʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ ɜɨ 
ɜɬɨɪɢɱɧɵɯ ɰɟɩɹɯ: 

ଶʞʢʠʙܫ  = ଶʞʢʠʙ∗ܫ ∙ ூʜ௞ʡʡ = Ͳ,ͳͷ ∙ ଵହ଻ହଶ଴଴଴ ହ⁄ = Ͳ,͸͹ ʏ. (5.26) 

 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɟɩɥɨɜɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ 

ɬɨɤɚ: 
˒ˑˇݐ  = ஺ூ∗మʞʢʠʙమ = ଷ଴଴,ଵ଻మ = ͳͲͲͺ ˔. (5.27) 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫ 
ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଷ଴ሺூ∗మሻమ. (5.28) 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 
ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ 
ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1 ɢ 
ɪɢɫɭɧɤɟ 5.3 

Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 30 83 120 187,5 333 750 
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Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, 
ɩɪɢɧɢɦɚɟɦ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ: ݐʠʟ௠𝑖௡ = ͵Ͳ ˔, ݐʠʟ௠௔௫ = ͹ͷͲ ˔.  

Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠሻ  ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 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.  
ȼɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ ɩɪɟɞɟɥɶɧɨɣ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ. 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 

ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ: 
′′ௗʑʜݔ  = ′′ௗݔ ∙ ቀ௎˅ː௎ːːቁଶ =  Ͳ,ʹͷ ∙ ቀଵଵ଴ଵ଴,ହቁଶ = ʹ͹,Ͷ. (5.29) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɚɹ ɤ 

ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ: 
ଶʑʜݔ  = ଶݔ ∙ ቀ௎˅ː௎ːːቁଶ =  Ͳ,ʹͳ͹ ∙ ቀହଶହଵଷ,଼ቁଶ = ʹ͵,ͺ. (5.30) 
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∗.ଶʠ.ʖܫ = ଵଵ,ଵ∙(௫೏ʑʜ′′ +௫మʑʜ+ଶ∙௫ʡ) = ଵଵ,ଵ∙ሺଶ଻,ସ+ଶଷ,଼+ଶ∙଴,ଶ଼ሻ = Ͳ,Ͳͳ͹ͷͶ ˑ. ˈ., (5.31) 

 
ɝɞɟ ݔʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ.  

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ଶʠ.ʖ.∗ሺଶሻܫ  = ∗.ଶʠ.ʖܫʹ ∙ ݇ʡ = ʹ ∙ Ͳ,Ͳͳ͹ͷͶ ∙ ቀଵଵ଴ଵ଴,ହቁ = Ͳ,͵͸͹ ˑ. ˈ. (5.32) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ܫଶʠ.ʖ.∗ሺଶሻ = Ͳ,Ͷ ˑ. ˈ. 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

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

∗.ଶʠ.ʖܫ  = ாƩ′′௫భƩ+௫మƩ = ଵଵ,ଵ∙ሺሺ௫೏ʑʜ′′ +௫ ˕+௫ ˎሻ+ሺ௫మʑʜ+௫ ˕+௫ ˎሻሻ = Ͳ,Ͳͳͷͷͺ ˑ. ˈ. (5.33) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
∗.ଶʠ.ʖܫ  = ∗.ଶʠ.ʖܫʹ ∙ ݇ʡ = ʹ ∙ Ͳ,Ͳͳͷͷͺ ∙ ቀଵଵ଴ଵ଴,ହቁ = Ͳ,͵ʹ͸ ˑ. ˈ. (5.34) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ܫଶʠ.ʖ.∗ = Ͳ,Ͷ ˑ. ˈ. 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ.  
ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. 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, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

5.2.5 Ɂɚɳɢɬɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɭɥɟɜɵɯ ɜɵɜɨɞɚɯ. 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɫɢɝɧɚɥ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ଵʠʗʒʜܫ  = ௄ʜʠ௄ʑ ∙ ூʜ௡ʡʡ = ଵ,଴ହ଴,ଽ଼ ∙ ଵହ଻ହଶ଴଴଴ ହ⁄ = Ͷ,ʹʹ ʏ, (5.35) 
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ɝɞɟ ܭʜʠ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 0,9 ɫ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɟɬ ɧɚ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ௄ʜʞ௄ʑ ∙ ூʜ௡ʡʡ = ଵ,଴଼଴,ଽ଼ ∙ ଵହ଻ହଶ଴଴଴ ହ⁄ = Ͷ,͵Ͷ ʏ, (5.36) 

 
ɝɞɟ ܭʜʞ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ. 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 5.2 ɢ ɧɚ ɪɢɫɭɧɤɟ 5.4.. 
 

Ɍɚɛɥɢɰɚ 5.2 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɜ ɝɟɧɟɪɚɬɨɪɟ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 3800 1200 450 340 280 160 80 3 1 

 

 
Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɚɹ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ 
ɪɚɜɧɨɣ 0,01 ɫ. 

Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɡɚɞɚɧɧɨɣ ɭɫɬɚɜɤɢ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ: 
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ଵʝʡʠܫ  = ௄ʜʝʡʠ௄ʑ ∙ ூʜ௞ʡʡ = ଵ,ହ଴,ଽ଼ ∙ ଵହ଻ହଶ଴଴଴ ହ⁄ = ͸ ʏ, (5.37) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ.  
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
 ܷʠʟ = ଴,଺଼∙௎ːˑˏ.ˆ௄ʑ∙௡˕ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ଵ଴ହ = ͸͸,Ͳʹ ʑ. (5.38) 

 
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 ȽȽ. 

5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (Z1<), (Z2<) 

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

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 500 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ 500 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 500 ɤȼ Ⱥɥɞɚɧɫɤɚɹ Ƚɗɋ – Ⱥɥɞɚɧ N1: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼʚ = Ͳ,ͺ ∙ ͺͶ,͹ + ଴,ଶ଼ ∙ ͵,ʹͷͷ = ͸ͻ,ͳ ʝˏ, (5.39) 

 
ɝɞɟ ܭɌ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼɌ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 500 ɤȼ: 

 ZɌ = ௨k%∙୙ɛ
మଵ଴଴∙ௌɧɨɦ.ɬ = ଵ଴,ହ∙ଵଵ଴మଵ଴଴∙ଵହ = ͺͶ,͹ Ɉɦ; (5.40) 

 
ɝɞɟ ܼЛ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ. ܼଵ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 ܼଵ ɨ.ɟ. ൑ Ͳ,ͺ ∙ ௨ೖ%∙ௌɧɨɦ.ɝௌɧɨɦ.ɬ + ଴,଼௄ʡ ∙ ܼʚ ∙ ௌɧɨɦ.ɝ௎ȼɇ
మ = Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ଵ଴ଵହ + ଴,ଶ଼ ∙ ͵,ʹͷͷ ∙ ଵ଴ଵଵ଴మ ==Ͳ,Ͳ͸ ɨ. ɟ. (5.41) 

 ܼଵ = ܼଵ ɨ.ɟ. ∙ ܼɛ = Ͳ,Ͳ͸ ∙ ͳͳ,Ͳ͵ = Ͳ,͸͵ Ɉɦ, (5.42) 
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ɝɞɟ ܼɛ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
 ܼɛ = ௎ɛ

మௌɧɨɦ.ɝ = ଵ଴,ହమଵ଴ = ͳͳ,Ͳ͵ Ɉɦ.  (5.43) 
 

ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷሺଶሻ = ܼଵ ∙ ௡Ɍ௡ɇ

= Ͳ,͸͵ ∙ ଶ଴଴଴ ହ⁄ଵ଴ହ = ʹ,Ͷ Ɉɦ. (5.44) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = Ͳ,͸͵ Ɉɦ. 
Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ͵Ͳ ʝˏ̝
. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ːˑˏ.ˆ√ଷ∙ூʜ = ଵ଴ହ଴଴√ଷ∙ଵହ଻ହ = ͵,ͺͷ ʝˏ. (5.45) 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ (ʹ ∙ ௙ːˑˏ) ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ʣܫ  = మ∙𝐼𝑓ːˑˏ𝐼ʑ.ʤʤ −଴,ଽହ௫೏ = ଶ∙ଵ,଻ହ−଴,ଽହଵ = ʹ,͹ ˑ. ˈ., (5.46) 

 
ɝɞɟ ܫ௙ːˑˏ – ɬɨɤ ɜ ɨɛɦɨɬɤɟ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ; ܫʑ.ʤʤ – ɬɨɤ ɜ ɨɛɦɨɬɤɟ ɪɨɬɨɪɚ ɩɪɢ ɯɨɥɨɫɬɨɦ ɯɨɞɟ; ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ : 

 ܼ∗ʜʏʒʟ.ʣ = ଴,ଽହ∙௎ːˑˏ.ˆூʣ = ଴,ଽହ∙ଵଶ,଻ = Ͳ,͵͸. (5.47) 

𝜑ʣݏ݋ܿ  = ௖௢௦𝜑ː଴,ଽହ∙ூʣ = ଴,଼଴,ଽହ∙ଶ,଻ = Ͳ,͵ʹ. (5.48) 

 
Ɉɬɫɸɞɚ 𝜑ʣ = ͹ͳ,Ͳ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 
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ܼ∗ଶʠʖ = ௓∗ʜʏʒʟ.ʣ௄ʜ = ଴,ଷ଺ଵ,ଵ = Ͳ,͵͵ ˑ. ˈ. (5.49) 

 ܼଶʠʖሺଵሻ = ܼ∗ଶʠʖ ∙ ܼɛ = Ͳ,͵͵ ∙ ͳͳ,Ͳ͵ = ͵,ͷͻ Ɉɦ. (5.50) 
 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ: 
 ܼଶʠʖሺଶሻ = ௓మʠʖሺభሻ∙௡ʡʡ௡ʡʜ = ଷ,ହଽ∙మబబబఱଵ଴ହ = ͳ͵,͸ͻʝˏ. (5.51) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

ɪɚɜɧɨɣ 1,37 Ɉɦ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ   ܼ஼ʛଵ = Ͳ,ͳͷ ∙ Ͳ,͸͵ = Ͳ,ͲͻͶ ʝˏ, ܼ஼ʛଶ = Ͳ,ͳͷ ∙ ͵,ͷͻ = Ͳ,ͷ͵ͻ ʝˏ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 

 
 
 

 
Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.2.7 Ɂɚɳɢɬɚ ȽȽ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ (Iɪ) 

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

ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɞɟɣɫɬɜɢɟɦ ɧɚ ɫɢɝɧɚɥ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

ʟ.ʠʗʒʜܫ  = ௄ʜ∙ூ𝑓ːˑˏ ଵ,ଶଶହହ⁄௄ʑ∙௡ʡʡ = ଵ,଴ହ∙ଵ଺ ଵ,ଶଶହହ⁄଴,ଽ଼∙ହ଴ ହ⁄ = ͳ,Ͷͷ ʏ. (5.52) 

 
ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

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

ʟ.ʞʢʠʙܫ  = ଵ,ଶ∙ூ𝑓ːˑˏ ଵ,ଶଶହହ⁄௄ʑ∙௡ʡʡ = ଵ,ଶ∙ଵ଺ ଵ,ଶଶହହ⁄଴,ଽ଼∙ହ଴ ହ⁄ = ʹ,ͲͶ ʏ. (5.53) 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ ȽȽ. Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 5.3 ɢ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

Ɍɚɛɥɢɰɚ 5.3 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ ɪɨɬɨɪɚ 
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Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ, ɫɪɚɛɚɬɵɜɚɸɳɚɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ.  

ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ: 
ܫ˓  .ʡʝ = ଶ,ଵହ∙ூ𝑓ːˑˏ ଵ,ଶଶହହ⁄௄ʑ∙௡ʡʡ = ଶ,ଵହ∙ଵ଺ ଵ,ଶଶହହ⁄଴,ଽ଼∙ହ଴ ହ⁄ = ͵,͹Ͷ ʏ. (5.54) 

 
ɋ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 3,0 ɫ ɡɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ. 

5.3 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ «ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ» 

Ⱦɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ «ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ 
ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɝɟɧɟɪɚɬɨɪɨɜ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ 
ɒɗ1113Ɇ ɩɪɨɢɡɜɨɞɫɬɜɚ ɇɉɉ «ɗɄɊȺ». 

ɒɗ1113Ɇ ɹɜɥɹɟɬɫɹ ɧɟɬɢɩɨɜɵɦ ɲɤɚɮɨɦ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɨɞɢɧɚɤɨɜɵɯ ɞɥɹ ɡɚɳɢɬɵ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ.  

5.4 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱦ, 
ɬɚɛɥɢɰɚɯ Ⱦ1 ɢ Ⱦ2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɤɥɚɫɫ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

ȼɵɫɨɬɚ ȽɌɋ ɨɬ 20 ɞɨ 50 ɦ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ(III), ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 10 ɞɨ 300 Ɇȼɬ. (III). ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɩɨ 
ɋɉ [20] ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ȽɌɋ ɢɦɟɟɬ (III) ɤɥɚɫɫ. 

6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ. 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇ȽȽɉ ɩɪɢɧɢɦɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ȽȽɉ = ∇ɇɉɍ + ℎୱ (6.1) 

 
ɝɞɟ  ℎ௦ − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 

 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ, (6.2) 
 
ɝɞɟ ℎ௥௨௡ଵ% − ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ 

ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;  ∆ℎ௦௘௧ − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ܽ − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ 0,4 ɦ. 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ݇௪ ௏ೢమ∙௅௚∙ௗ ߙݏ݋ܿ = ʹ͸,Ͷ ∙ ͳͲ−଻ ∙ ଶ଺మ∙ଷଶ଴଴ଽ,଼ଵ∙଼,ଶ = Ͳ,͹ͳ ˏ (6.3) 

 
ɝɞɟ     ݇௪ − ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 4; ௐܸ− ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ;  ܮ − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  ߙ − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ 
ߙ) = Ͳ);  

d  − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
 ݇௪ = ͵ ∙ ሺͳ + Ͳ,͵ ௐܸሻ ∙ ͳͲ−଻ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹ͸ሻ ∙ ͳͲ−଻ = ʹ͸,Ͷ ∙ ͳͲ−଻ (6.4) 

 ݀ = ఇʜʞʢ−ఇʓʜʏଶ = ଽ଺,ଷଽ−଼଴ଶ = ͺ,ʹ ɦ (6.5) 

 
Ɉɩɪɟɞɟɥɢɬɶ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
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1. ȼɵɱɢɫɥɢɬɶ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ௚௅௏మ ɢ ௚௧௏ೢ , ɝɞɟ t  − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ 
ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ( ɫчt 216006 == ). 

2. ɂɡ ɝɪɚɮɢɤɚ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ 
ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ ݀ > Ͳ,ͷߣௗ̅̅ ̅, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ ɡɧɚɱɟɧɢɹɦ ௚௅௏మ ɢ ௚௧௏ೢ  ɨɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௏ೢమ ɢ ௚்̅௏ೢ . 

Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ ܶ̅ (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ ℎ̅ (ɦ).Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.1 

 

Ɍɚɛɥɢɰɚ 6.1 - Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ɢ ɫɪɟɞɧɟɝɨ ɩɟɪɢɨɞɚ ɜɨɥɧɵ ݃ܮ௪ܸଶ = ͻ,ͺͳ ∙ ͵ʹͲͲʹ͸ଶ = Ͷ͸ 
௪ܸݐ݃ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹ͸ = ͺͳͷͲ ݃ℎ̅௪ܸଶ = Ͳ,Ͳͳʹ 

ܸ݃ܶ̅௪ = ͳ,ͳ͹ 
݃ℎ̅௪ܸଶ = Ͳ,Ͳ͸ͷ 

ܸ݃ܶ̅௪ = ͵,ͺͷ ℎ̅ = Ͳ,Ͳʹͷ ∙ ʹ͸ଶͻ,ͺͳ= Ͳ,ͺ͵ ˏ 
ܶ̅ = ͳ,ͺ ∙ ʹ͸ͻ,ͺͳ = ͵,ͳ ˔ 

  
3. ȼɵɱɢɫɥɹɸɬ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
ௗߣ  = ௚்̅మଶ𝜋 = ଽ,଼ଵ∙ଷ,ଵమଶ∙𝜋 = ͳͷ,Ͳͳ ˏ (6.6) 

 
4. ɉɪɨɜɟɪɹɟɦ, ɜɵɩɨɥɧɹɟɬɫɹ ɥɢ ɭɫɥɨɜɢɟ ɭɫɥɨɜɧɨɣ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ: 
 ݀ > Ͳ,ͷߣௗ̅̅ ̅. (6.7) 

 ͳ͵ > Ͳ,ͷ ∙ ͳͷ,Ͳͳ  
 
5. Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = Ͳ,ͺʹ͹ ∙ ʹ,ͳ͹ = ͳ,͹ͻ ˏ, (6.8) 

 
ɝɞɟ ܭ𝑖− ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 2] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ௚௅௏ೢమ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ).  

6. ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͳͷ ∙ ʹ ∙ ͳ,͹ͻ = ͵,͹ͳ ˏ, (6.9) 
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ɝɞɟ ݇௥ = ͳ ɢ ݇௣ = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɨɬɤɨɫɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɇɢɉ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɨɬɤɨɫɵ ɤɪɟɩɢɬɶɫɹ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɬɚɛɥ Ⱦ.1];  ݇௦௣ = ͳ,ͳͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɨɬɤɨɫɚ ܿ݃ݐ𝜑 = ʹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [3, ɬɚɛɥɢɰɚ 7]; ݇௥௨௡ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, 
ɪɢɫ. Ⱦ.1] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ఒ̅೏ℎభ% = ͳ͵,͹ ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ. 

 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ = ͵,͹ͳ + Ͳ,Ͳ͹ + Ͳ,Ͷ = Ͷ,ͳͻ ɦ  (6.10) 

 
 ∇ȽȽɉ = ∇ɇɉɍ + hୱ = ͻ͸,͵ͻ + Ͷ,ͳͻ = ͳͲͲ,ͷͺ ɦ (6.11) 

 
Ɉɬɫɸɞɚ ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ͳͲͲ,ͷͺ ɦ. 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ. 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 

Ɉɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ܳ௣, 
ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – ܳʒЭʠ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2.  

Ɉɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɨɣ ɢ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞɵ, ɨɬɦɟɬɤɢ ɇȻ ɢ ɧɚɩɨɪɵ: 

Ɍɚɛɥɢɰɚ 6.2 Ɉɫɧɨɜɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ. 
 ܳ, ˏଷ/˔ ∇ʜʐ, ,ܪ ˏ ˏ 

Ɉɫɧɨɜɧɨɣ, 3% 3027 84,337 4,337 
ɉɨɜɟɪɨɱɧɵɣ, 0,5% 3645 84,999 4,999 ܳ˅˘ˍ 359 80,649 0,649 
 ܳ௣ = ܳ௠௔௫ˑ˔ː − ܳˆ˃ˑ̝ ːሺ˒ˑ˅ሻ = ͵Ͳʹ͹ − ͳͳͺ = ʹͻͲͻ ˏଷ ˔⁄ , (6.12) 

 

ɝɞɟ ܳ௠௔௫ˑ˔ː = ܳ଴,ଵ% = ͵Ͳʹ͹ ˏଷ ˔⁄ . ܳˆ˃ˑ̝ ːሺ˒ˑ˅ሻ = ͳͳͺ ˏଷ ˔⁄ . 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ𝑝௤˅ = ʹͺͶͻଷଶ,ହଷ = ͻͲ ˏ. (6.13) 

 
ɝɞɟ ݍ˅ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ: 
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˅ݍ = ͳ,ʹͷ ∙ ௣ݍ = ͳ,ʹͷ ∙ ʹ͸,Ͳʹ = ͵ʹ,ͷ͵ ˏଶ ˔⁄  , (6.14) 
 
ɝɞɟ ɪq  − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 

௣ݍ  = [𝑣ℎ] ∙ ℎʜʐ = ͸ ∙ Ͷ,͵Ͷ = ʹ͸,Ͳʹ ˏଶ ˔⁄  (6.15) 
 
ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ 

)( ɇȻQfɇȻ = ɩɪɢ max.ɨɫɧQ ;  [𝑣ℎ]− ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ (ɞɥɹ ɫɤɚɥɶɧɵɯ ɩɪɢɧɹɬɶ – 5-6 ɦ/ɫ) 

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

ܤ  = ܾ ∙ ݊ = ͻ͸ ˏ, (6.16) 
 
ɝɞɟ n = 6 − ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ,  

b = 16 − ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡ ɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 

ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ 
ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − 

02H . 
଴ଵܪ  = ( ொ𝑝௠஻√ଶ௚)ଶ ଷ⁄ = ቀ ଶଽ଴ଽ଴,ସଽ∙ଽ଺∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͷ,͹ͻ͹ˏ, (6.17) 

 
ɝɞɟ ݉ = Ͳ,Ͷͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ [4, ɪɚɡɞɟɥ 
6-4]. 

଴ଶܪ  = ( ொ𝑝௠ఌ𝜎೙஻√ଶ௚)ଶ ଷ⁄ = ቀ ଶଽ଴ଽ଴,ସଽ∙଴,ଽ଺ଷ∙ଵ∙ଽ଺∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͷ,ͻ͵ͻ ˏ, (6.18) 

 
ɝɞɟ 𝜎௡ = ͳ− ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ [4, ɪɚɡɞɟɥ 6-3];  ߝ− ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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ߝ = ͳ − Ͳ,ʹ ∙ 𝜉+ሺ௡−ଵሻ𝜉బ௡ ∙ ுబభˑ˔ː௕ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺ଺−ଵሻ∙଴,ସହ଺ ∙ ହ,଻ଽଵ଺ = Ͳ,ͻ͸Ͷ (6.19) 

 
ɝɞɟ   − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɸɬ ɩɨ [4, ɪɢɫ. 6-10];  

0  − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɬ. ɟ. 
ɜɟɥɢɱɢɧɵ a  ɢ ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ [4, ɬɚɛɥɢɰɚ 6-8, 6-9]. 

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

ܪ  = ଴ଶܪ − ఈ௏బమଶ௚ = ͷ,ͺͷ − ଵ,ଵ∙ଵ,ହ଺మଶ∙ଽ,଼ଵ = ͷ,͹ ˏ, (6.20) 

 ଴ܸ = ொ𝑝ሺఇʜʞʢ−ఇʓʜʏሻሺ஻+ሺ௡−ଵሻఋɛሻ = ଶଽ଴ଽሺଽ଺,ଷଽ−଼଴ሻ∙ሺଽ଺+ሺ଺−ଵሻ∙ଷሻ = ͳ,ͷͻ ˏ⁄̝ , (6.21) 

 
ɝɞɟ ߜɛ = ͵ ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 

Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʑ = ∇ʜʞʢ − ௖௠ܪ = ͻ͸,͵ͻ − ͸ = ͻͲ,͵ͻ ˏ, (6.22) 

 
ɝɞɟ ܪ௖௠ = ͸ ɦ − ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɦ, ɛɥɢɠɚɣɲɢɣ ɤ H ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 

Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,ͷܪ˔˕ = ͻͲ,͵ͻ + ͳ,͸ ∙ ͸ = ͳͲͲ ˏ (6.23) 

 
Ɉɬɦɟɬɤɚ ɜɫɟɝɨ ɝɢɞɪɨɭɡɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɨɥɶɲɟɣ ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ɝɪɟɛɧɹ 

ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɢ ɝɪɟɛɧɟɦ ɛɵɤɚ. Ɍɚɤ ɤɚɤ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
ɜɵɲɟ, ɬɨ ɨɬɦɟɬɤɚ ɜɫɟɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɨɬɦɟɬɤɟ ɛɵɤɚ, ɬɨ ɟɫɬɶ 
100,58 ɦ. 

6.2.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɫɯɟɦɟ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ Hɩɪ = Hɫɬ ɨɩɪɟɞɟɥɹɸɬ ɤɨɨɪɞɢɧɚɬɵ 
ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ. [4, ɬɚɛɥɢɰɚ 6-12]. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɬɚɛɥɢɰɵ 6.3 ɯ ɢ ɭ ɭɦɧɨɠɚɸɬ ɧɚ Hɫɬ ɢ ɫɬɪɨɹɬ ɤɪɢɜɭɸ Ⱥ-ȼ ɧɚ ɪɢɫɭɧɤɟ 6.1. 

ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ 
ɩɨ ɞɭɝɟ ɪɚɞɢɭɫɨɦ R. ȼɟɥɢɱɢɧɚ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ ɪɜ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ɇ [4, ɬɚɛɥɢɰɚ 6-14].  

Ⱦɥɹ ɩɥɚɜɧɨɝɨ ɫɨɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɜɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɤɪɢɜɵɟ ɜ 
ɬɨɱɤɟ ɫɨɩɪɹɠɟɧɢɹ ɢɦɟɥɢ ɨɛɳɭɸ ɤɚɫɚɬɟɥɶɧɭɸ. Ⱦɥɹ ɜɵɫɨɤɢɯ ɩɥɨɬɢɧ ɷɬɚ 
ɤɚɫɚɬɟɥɶɧɚɹ ɨɛɪɚɡɭɟɬ ɩɪɹɦɨɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ. 
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Ɍɚɛɥɢɰɚ 6.3 - Ɍɚɛɥɢɰɚ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɩɪɢ Hɫɬ=6 ɦ 

x y x y 

0 0,756 7,2 2,364 

0,6 0,216 7,8 2,85 

1,2 0,042 8,4 3,384 

1,8 0 9 3,966 

2,4 0,036 9,6 4,584 

3 0,162 10,2 5,238 

3,6 0,36 10,8 5,922 

4,2 0,6 11,4 6,648 

4,8 0,876 12 7,41 

5,4 1,188 12,6 8,214 

6 1,536 13,2 9,048 

6,6 1,926 13,8 9,918 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

6.2.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɨɦ. ȼɵɱɢɫɥɹɸɬ 
ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ (ɟɫɥɢ 
ɞɨɛɚɜɥɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ, ɟɝɨ ɬɨɠɟ ɭɱɢɬɵɜɚɸɬ): 

 ℎˍ˓ = √ ఈொ𝑝మሺ஻+ሺ௡−ଵሻ∙ఋɛሻమ௚య = √ ଵ,ଵ∙ଶଽ଴ଽమሺଽ଺∙ሺ଺−ଵሻ∙ଷሻమ∙ଽ,଼ଵయ = Ͷ,ʹ ɦ, (6.24) 

 
ɝɞɟ ߙ = ͳ,ͳ − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 
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ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ∇ʜʞʢ − ∇ʓʜʏ = ͻ͸,͵ͻ − ͺͲ = ͳ͸,Ͷ ɦ (6.25) 

 𝜉 బ் = బ்ℎˍ˓ = ଵ଺,ସସ,ଶ = ͵,ͻ (6.26) 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ [4, ɪɢɫ. 9.55] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɫɤɨɪɨɫɬɢ φ (ɩɪɢɧɢɦɚɟɦ 𝜑 = Ͳ,ͻͷ, ɬɚɤ ɤɚɤ ɧɚɩɨɪ ɨɬ 15 ɞɨ 40 ɦ) ɢ 𝜉 బ் ɨɩɪɟɞɟɥɹɸɬ: 𝜉௖ = Ͳ,Ͷ; 𝜉௖′′ = ͳ,ͻ.  
ȼɵɱɢɫɥɹɸɬ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = 𝜉௖ℎˍ˓ = Ͳ,Ͷ ∙ Ͷ,ʹ = ͳ,͹ ɦ (6.27) 

 ℎ௖′′ = 𝜉௖′′ℎˍ˓ = ͳ,ͻ ∙ Ͷ,ʹ = ͺ,ͷ ɦ (6.28) 
 

 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɨɩɪɹɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɧɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ, 

ɤɚɤ ɬɚɤ ℎ௖′′ > ℎʜʐ, ɩɪɢ ℎʜʐ = ͷ ˏ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ ɬɪɟɛɭɸɬɫɹ. 

6.3 Ɋɚɫɱɟɬ ɷɧɟɪɝɨɝɚɫɹɳɟɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

6.3.1 ȼɨɞɨɛɨɣɧɚɹ ɫɬɟɧɚ  

Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ () 
 ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,ͳ ∙ ͺ,Ͷ − Ͷ,ͺ = Ͷ,Ͷ ˏ (6.29) 

 
ɝɞɟ  ʜ˔˕ − ɧɚɩɨɪ ɧɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɟ. 

˕˔ܪ  = ( ௤௠√ଶ௚)మయ − ௔௤మଶ௤(𝜎ℎ೎′′)మ = ቀ ଶ଻,ଶ଻଴,ସଽ√ଶ∙ଽ,଼ଵቁమయ − ଵ,ଵ∙ଶ଻,ଶ଻మଶ∙ଶ଻,ଶ଻ሺଵ,ଵ∙଼,଻ସሻమ = Ͷ,͹ͻ (6.30) 

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
 ଴ܶ = ℎˍ˓ − ℎ˔˕ = ͷ − Ͷ,Ͷ = Ͳ,͸ ɦ (6.31) 

 𝜉 బ் = బ்ℎˍ˓ = ଴,଺ସ,ଶ = Ͳ,ͳ͵ (6.32) 

ȼɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ ɩɨɥɧɨɫɬɶɸ ɝɚɫɢɬ ɷɧɟɪɝɢɸ ɜɨɞɵ ɢ ɦɵ ɩɨɥɭɱɚɟɦ ɡɚɬɨɩɥɹɟɦɵɣ 

ɩɪɵɠɨɤ. 
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6.3.2 ȼɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ 

Ɍɚɤ ɤɚɤ ɫɨɩɪɹɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ, 
ɷɧɟɪɝɨɝɚɫɹɳɢɟ ɫɨɨɪɭɠɟɧɢɹ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɧɨ ɧɟɨɛɯɨɞɢɦɚ ɜɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ. 

Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
ɜߜ  = Ͳ,ͳͷ ∙ ௖ܸ ∙ √ℎ௖ଵ′ = Ͳ,ͳͷ ∙ ͳͶ,ͻͻ ∙ √ͳ,͹Ͷ = ͵ ˏ, (6.33) 

 
ɝɞɟ ௖ܸ - ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɚ ɩɟɪɜɨɣ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɟ, 

 ௖ܸ = ொ𝑝ሺ஻+∑ ఋ˅ሻ∙ℎ೎భ′ = ଶ଼ସଽሺଽ଺+ଷ∙଺ሻ∙ଵ,଺ = ͳͶ,ͻͻ ɦଶ
ɫ⁄ . (6.34) 

 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɪɚɜɧɚ ɞɥɢɧɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ: 
 ݈ɜ = ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ + ℎ௖′ ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͺ,ͷ + ͳ,͹ሻ = ʹͻ,͵ͷ ˏ. (6.35) 

 

6.3.3 Ɋɢɫɛɟɪɦɚ 

ɍɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɪɚɫɫɟɢɜɚɧɢɹ 
ɩɨɬɨɤɚ. ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɜɬɨɪɨɣ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɜ ɬɪɢ ɪɹɞɚ ɜ ɲɚɯɦɚɬɧɨɦ 
ɩɨɪɹɞɤɟ.  

ȼɵɩɨɥɧɹɟɬɫɹ ɤɪɟɩɥɟɧɢɟɦ ɛɟɬɨɧɧɵɯ ɩɥɢɬ 
Ʉɨɧɟɰ ɭɱɚɫɬɤɚ ɪɢɫɛɟɪɦɵ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɡɭɛɨɦ. 
Ɍɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
ɪߜ  = Ͳ,ͷ ∙ ɜߜ = Ͳ,ͷ ∙ ͵ = ͳ,ͷ ɦ. (6.36) 

 

6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ. 

6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɞɥɹ ɛɟɬɨɧɧɨɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ (0,7-0,8). Ɉɩɬɢɦɚɥɶɧɵɣ 
ɩɪɨɮɢɥɶ ɬɚɤɨɣ ɩɥɨɬɢɧɵ: ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. ȼɵɫɨɬɚ 
ɩɥɨɬɢɧɵ: 

 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳͻ͵ − ͺ,ͺ͸ = ͳͺͶ,ͳͶ ˏ (6.37) 
 
ɝɞɟ ∇˒ˑˇ – ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ, ɜɵɱɢɫɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ (6.38). 
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∇˒ˑˇ = ∇ˇː˃ − ˅ߜ = ͳ͸ − ͹,ͳͶ = ͺ,ͺ͸ ˏ (6.38) 
 

ɂɫɯɨɞɹ ɢɡ ɩɪɢɜɟɞёɧɧɨɝɨ ɜɵɲɟ ɭɫɥɨɜɢɹ, ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ: 

˒ܤ  = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ ͳͺͶ,ͳͶ = ͳʹͺ,Ͳ ˏ. (6.39) 
 

6.4.2. Ɋɚɡɪɟɡɤɚ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ 
ɡɞɚɧɢɹ Ƚɗɋ ɲɜɚɦɢ 

Ɂɞɚɧɢɟ Ƚɗɋ ɪɚɡɪɟɡɚɟɬɫɹ ɲɜɚɦɢ ɩɨ ɫɟɤɰɢɢ, ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ 6 ɦ. 
Ɍɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɟ ɲɜɵ ɪɟɠɭɬɫɹ ɩɨ ɨɫɢ ɛɵɤɨɜ, ɬɨɥɳɢɧɚ ɬɚɤɢɯ ɲɜɨɜ 

1 ɫɦ ɭ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 0,2 ɫɦ ɝɥɭɛɠɟ 5 ɦ. 
Ⱦɥɹ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɡɪɟɡɚɬɶ ɬɚɤɠɟ ɤɚɤ ɢ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ. 
ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ ɢɡ ɚɫɮɚɥɶɬɧɨɣ ɦɚɫɬɢɤɢ.  

6.4.3 Ȼɵɤɢ  

Ȼɵɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɫɥɢɜɧɵɯ ɫɟɤɰɢɣ, ɞɥɹ ɨɩɨɪɵ 
ɫɟɝɦɟɧɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɢ ɪɟɦɨɧɬɧɨɝɨ ɩɥɨɫɤɨɝɨ ɢ ɨɩɨɪɵ ɞɥɹ ɚɜɬɨɞɨɪɨɝɢ ɢ 
ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ. 

Ⱦɥɹ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɭɫɬɪɚɢɜɚɟɬɫɹ ɩɚɡ. Ɋɚɧɟɟ ɛɵɤɢ ɩɪɢɧɢɦɚɥɢɫɶ ɜ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ. Ȼɵɤ ɪɚɡɪɟɡɧɨɣ. Ɏɨɪɦɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɨɣ. ɒɢɪɢɧɚ ɝɪɟɛɧɹ ɩɨ ɛɵɤɭ ɪɚɜɧɚ 12,35 ɦ. 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɪɚɜɧɚ 3 ɦ. ɉɚɡɨɜɵɣ ɩɟɪɟɲɟɟɤ ɧɚɡɧɚɱɚɟɦ ɪɚɜɧɵɦ 
0,8 ɦ. ɒɢɪɢɧɚ ɚɜɬɨɞɨɪɨɝɢ ɫ ɩɟɲɟɯɨɞɧɵɦɢ ɞɨɪɨɠɤɚɦɢ, ɨɝɪɚɠɞɟɧɢɹɦɢ ɪɚɜɧɚ 5,65 
ɦ.  

ɍɫɬɚɢɜɚɟɬɫɹ ɩɚɡ ɞɥɹ ɩɥɨɫɤɨɝɨ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ, ɜɵɞɜɢɧɭɬɨɝɨ ɜ ɜɟɪɯɧɢɣ 
ɛɶɟɮ ɫ ɲɢɪɢɧɨɣ 1 ɦ.  

6.4.3 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ. 

ȼ ɬɟɥɟ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɸɬ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 
ɝɚɥɟɪɟɢ. Ƚɚɥɟɪɟɢ ɞɥɹ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 
ɩɪɢɧɢɦɚɸɬɫɹ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɪɚɡɦɟɪɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ 
ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɒɢɪɢɧɚ ɝɚɥɟɪɟɢ – 3,45 ɦ, ɜɵɫɨɬɚ – 3,5 ɦ. 

6.4.4 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ  

Ⱦɪɟɧɚɠɧɨɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɥɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ. 
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Ɋɚɫɫɱɢɬɚɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɧɨɦ ɭɫɬɪɨɣɫɬɜɟ: 
ȼ ɋɉ [2, ɬɚɛɥɢɰɚ 5, ɪɢɫɭɧɨɤ 7] ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ (ɞɥɹ III ɤɥɚɫɫɚ 

ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɨɬɧɨɲɟɧɢɟ ɧɚɩɨɪɚ ɧɚ ɞɪɟɧɚɠɟ ɢ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɪɚɜɧɨɣ 0,2): 

ௗ௥ܪ  = Ͳ,Ͳͷ ∙ ௠௔௫ܪ = Ͳ,Ͳͷ ∙ ͳͷ,͹Ͷ = Ͳ.ͺ ˏ (6.40) 
 

Ⱦɪɟɧɚɠ ɜ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 
300 ɦɦ ɫ ɲɚɝɨɦ 2 ɦ. Ɉɬɜɨɞ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɫɨɫɚɦɢ. 
Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ: 

 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ͳͲ = Ͷ ÷ ͹ ˏ (6.41) 
 

ɉɪɢɧɢɦɚɟɦ hɞɪ=5 ɦ. 

6.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 

6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ ɜɟɞɟɬɫɹ ɩɨ ɨɫɧɨɜɧɨɦɭ 
ɪɚɫɱɟɬɧɨɦɭ ɫɥɭɱɚɸ – ɧɨɪɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ ɩɪɢ ɇɉɍ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ 
ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɩɪɢ ɩɪɨɩɭɫɤɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨ 
ȼɏɄ).  

ɉɪɢ ɫɛɨɪɟ ɧɚɝɪɭɡɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɧɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬ ɧɚ 1 
ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ ɩɥɨɬɢɧɵ. 

6.5.1.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ. 

ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ɩлܩ  = ௌɩл∙ఊɛ∙௕௕+ఋɛ

= ଵସ଴∙ଶସ∙ଵ଺ଵ଺+ଷ = ʹͺʹͻ ˍʜ ˏ⁄  (6.42) 

 
ɝɞɟ ܵɩɥ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ, ɦ2; ߛɛ = ʹͶ ɤɇ/ɦ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ. 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ, ɟɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɟɫɚ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCad.  

ȼɟɫ ɛɵɤɚ: 
Ȼܩ  = ௌɛ∙ఊɛ∙ఋɛ௕+ఋɛ

= ଶଷ଺∙ଶସ∙ଷଵ଺+ଷ = ͺͻͶ ˍʜ ˏ⁄  (6.43) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɩɨ ɮɨɪɦɭɥɟ (6.44): 
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ܳˊ = Ͳ,Ͳͷͷ ∙ ݂ ∙ √݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͳʹͲ ∙ √ͳʹͲ ∙ ͻ,ͺͳ = ͹Ͳͻ ˍʜ (6.44) 
 
ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ^ 

 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͻ͹,͵ͻ − ͻͲ,͵ͻ + Ͳ,ͷሻ ∙ ͳ͸ = ͳʹͲ ˏଶ (6.45) 
 

ȼɟɫ ɡɚɬɜɨɪɚ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ  = ொˊ௕+ఋɛ

= ଻଴ଽଵ଺+ଷ = ͵͹ ɤɇ/ɦ (6.46) 

 

6.5.1.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 

ɜܶ = ఊೢ∙ℎభమଶ = ଵ଴∙ଵଽ,ଷଽమଶ = ͳͺͺͲ ˍʜ (6.47) 

 
ɝɞɟ ℎଵ = ∇ɇɉɍ − ∇ɉɈД = ͻ͸,͵ͻ − ͺͲ = ͳͻ,͵ͻ ˏ 

 

ɧܶ = ఊೢ∙ℎమమଶ = ଵ଴∙ଷ,଺ସమଶ = ͸͹ ˍʜ (6.48) 

 
ɝɞɟ ℎଶ = ∇ʢʜʐሺܳʑʤʙሻ − ∇ɉɈД = ͺͲ,͸Ͷ − ͹͹ = ͵,͸Ͷ ˏ 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

 
ɧܹ = ௪ߛ ∙ ܵэɩ

ɧ = ͳͲ ∙ ͳ,ʹ = ͳʹ ˍʜ (6.49) 
 
ɝɞɟ Sɧ

ɷɩ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢɝɪɭɡɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 
 

6.5.1.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ. 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɥɨɫɤɨɣ ɩɨɞɨɲɜɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫ ɜɵɫɨɬɨɣ ɪɚɜɧɨɣ ɞɚɜɥɟɧɢɸ ɫɬɨɥɛɚ ɜɨɞɵ ɨɬ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ: 

˅ˊ˅݌  = ௪ߛ ∙ ℎଶ = ͳͲ ∙ ͵,͸Ͷ = ͵͸,Ͷ ˍɉɚ (6.50) 
 

ɋɢɥɚ ɜɡɜɟɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
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ɜܹзɜ = ɜзɜ݌ ∙ ɩɨɞܤ = ͵͸,Ͷ ∙ ͳͺ,ͻ͹ = ͷ͸ͻ ˍʜ (6.51) 
 

6.5.1.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɣ ɩɨɫɬɪɨɟɧɚ ɫ 
ɭɤɚɡɚɧɢɹɦɢ [2]. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ: 
 

ɮܹ = ܵɮ ∙ ௪ߛ = ͵ͳ ∙ ͳͲ = ͵ͳͲ ˍʜ (6.52) 
 
ɝɞɟ Sɮ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

6.5.1.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ. 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ:  
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ଶː ቁ = ͳͳ ∙ ͳ ∙ ଶ݃ݐ ቀͶͷ − ଶଶଶ ቁ = Ͷ,ʹ͹ ˍʞ˃, (6.53) 

 
ɝɞɟ γɧ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

hɧ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ; 
φɧ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
ːܧ  = ௣ː∙ℎːଶ = ସ,ଶ଻∙ଵଶ = ʹ,ͳ͵ ˍʜ ˏ⁄  (6.54) 

 
Ȼɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɵɣ ɫɥɨɟɦ ɧɚɧɨɫɨɜ: 
′˓ˆ݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ = ͳͳ ∙ ͳ ∙ ଶ݃ݐ ቀͶͷ − ଷଷଶ ቁ = Ͳ,ͷͺ ˍʞ˃, (6.55) 

 
ɝɞɟ φɝɪ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɧɚɧɨɫɚɦɢ. 

ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ hɝɪ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 
ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 

′′˓ˆ݌  = (ːߛ ∙ ℎː + ߛ̂ ˓˅́ ˅ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ = ሺͳͳ ∙ ͳ + ͳ͵,͵ ∙ ͵ሻ ∙∙ ଶ݃ݐ ቀͶͷ −− ଷଷଶ ቁ = ʹ,͸ͺ ˍʞ˃ (6.56) 

 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ γɜɡɜ

ɝɪ ɪɚɜɧɹɟɬɫɹ:  
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻ ∙ ௪ߛ = ͳͻ,ͷ − ሺͳ − Ͳ,͵ͺሻ ∙ ͳͲ = ͳ͵,͵ ˍʜ ˏଷ⁄ , (6.57) 
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ɝɞɟ γɝɪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; 
n0 – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ. 
˅˃ܧ  = ௣ˆ˓′ +௣ˆ˓′′ଶ ∙ ℎˆ˓ = ଴,ହ଼ +ଶ,଺଼ଶ ∙ ͵ = Ͷ,ͻ (6.58) 

 
ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 

ɧɚ ɩ.ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ ܧ˃˅ = Ͳ, ɬɚɤ ɤɚɤ ɧɟɬ ɝɪɭɧɬɚ, ɤɨɬɨɪɵɣ ɚɤɬɢɜɧɨ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɩɥɨɬɢɧɭ. 

6.5.1.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ 
ɫɥɭɱɚɟ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 

 

ɜܹɨлɧ = ఊೢ∙ℎభ%ଶ ∙ ቀఒ̅𝜋 + ℎబଶ ቁ = Ͳ,ͷ ∙ ଵ଴∙ଵ,଻ଽଶ ∙ ቀଵହ,଴ଵ𝜋 + ଴,ଷ଻ହଶ ቁ = ʹʹ,ʹͺ ɤɇ, (6.59) 

 ℎ଴ = 𝜋∙ℎభ%మఒ̅ = 𝜋∙ଵ,଻ଽସమଵହ,଴ଵ = Ͳ,͵ͺ ˏ (6.60) 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɯɨɞɢɬɫɹ 

ɧɢɠɟ ɨɬɦɟɬɤɢ ɇɉɍ ɧɚ ɜɟɥɢɱɢɧɭ: 
௖ݕ  = ఒ̅ଶ𝜋 − ଷ଼ ∙ ℎଵ% = ଵହ,଴ଵଶ𝜋 − ଷ଼ ∙ ͳ,͹ͻ = ͵,͸ͳ ˏ. (6.61) 

 

6.5.2 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ. 

Ɉɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɟɱɟɧɢɢ ɧɚ ɭɪɨɜɧɟ 
ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.4, ɜ ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɡɚɧɟɫɬɢ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɚɦ γf  ɞɥɹ ɤɚɠɞɨɣ 
ɧɚɝɪɭɡɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɚɛɥɢɰɚ 6.4 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

ɇɨɦɟɪ 
ɩɨɡɢɰɢɢ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

γf ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ∙ɦ 

1 2 3 4 5 6 7 
1 Tɜ 1 ĺ 1879,9 5,5 10264,0 
2 Tɧ 1 ĸ 66,6 -1,2 -80,6 
3 Gɛ 0,95 Ļ 894,3 -1,0 -815,6 
4 Gɩɥ 0,95 Ļ 2829,5 -3,9 -10348,8 
5 Wɜɡɜ 1 Ĺ 692,2 - 

 

6 Wɮ 1 Ĺ 310,0 5,2 1618,2 
7 Eɧ 1,2 ĺ 2,1 3,8 9,7 
8 Wɜɨɥɧ 1 ĺ 22,3 12,8 284,7 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɚ 6.4 

ɇɨɦɟɪ 
ɩɨɡɢɰɢɢ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

γf ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ∙ɦ 

9 qɫɡ 0,9 Ļ 37,3 -5,4 -179,7 
10 Wɧ 1 Ļ 12,0 10,1 120,8 

   ∑ ܰ 6746 ∑  873 ܯ

 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.) ɜɵɩɨɥɧɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 
 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௨ = − ே஻೏ + ଺∙∑ ெ஻೏మ = − ଺଻ସ଺ଵ଼,ଽ଻ + ଺∙଼଻ଷଵ଼,ଽ଻మ = −͹ͻ ˍʞ˃; (6.62) 

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −͹͵ ∙ Ͳଶ − ͳͲ ∙ ͳ͸.͵ͻ ∙  ∙ ሺͳ − Ͳଶሻ = −ͳ͸͵ ˍʞ˃; (6.63) 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ ͳ͸.͵ͻ − ͹͵ሻ ∙ Ͳ = Ͳ ˍʞ˃; (6.64) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −͹͵ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͳ͸,͵ͻ ∙ Ͳଶ =     = −͹ͻ ˍʞ˃; (6.65) 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͳ͸,͵ͻ = −ͳ͸Ͷ ˍʞ˃; (6.66) 
 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ே஻೏ − ଺∙∑ ெ஻೏మ = − ଺଻ସ଺ଵ଼,ଽ଻ − ଺∙଼଻ଷଵ଼,ଽ଻మ = −͸͵ͳ ˍʞ˃; (6.67) 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −͸ʹͷ ∙ Ͳ,͹ͷଶ − ͳͲ ∙ ͷ ∙  ∙ ሺͳ − Ͳ,͹ͷଶሻ = −͵͹͵ ˍʞ˃; (6.68) 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −ሺͳͲ ∙ ͷ − ͸Ͷͷ,ͺ͸ሻ ∙ Ͳ,͹ͷ =  = Ͷ͵͸ ˍʞ˃; (6.69) 
 𝜎ଵ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͷ = −ͷͲ ˍʞ˃; (6.70) 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ = −͸ʹͷ ∙ ሺͳ + Ͳ,͹ͷଶሻ + ͳͲ ∙ ͷ ∙∙ Ͳ,͹ͷଶ == −ͻͷͲ ˍʞ˃; (6.71) 
 
ɝɞɟ ıy

u, ıx
u, ıy

t, ıx
t – ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ 

ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ; 
Ĳxy

u, Ĳxy
t – ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 

ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ; 
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ı1
u, ı3

u, ı1
t, ı3

t – ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ 
ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ ɩɥɨɬɢɧɵ; 

ıɫ
u – ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ 

ɜɟɪɯɧɟɣ ɝɪɚɧɢ;  
N – ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɢ ɧɚ ɧɨɪɦɚɥɶ ɤ ɪɚɫɱɟɬɧɨɦɭ 

ɫɟɱɟɧɢɸ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; 
ΣM – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɩɥɨɬɢɧɟ, ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɫɟɪɟɞɢɧɵ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; 
Bd – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ, ɪɚɜɧɚɹ 18,97 ɦ; 
mu, mt – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ 

ɫɟɱɟɧɢɹ;  
Hd

u, Hd
t – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ; 
δ – ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ; 
α – ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ; 
ɉɨɥɭɱɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.5:  
 

Ɍɚɛɥɢɰɚ 6.5 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
ɨɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɧɚɩɪɹɠɟɧɢɟ ɤɉɚ ɧɚɩɪɹɠɟɧɢɟ ɤɉɚ 𝜎௬௨ -80 𝜎௬௧ -632 𝜎௫௨ -164 𝜎௫௧ -377 𝜏௫௬௨  0 𝜏௫௬௧  436 𝜎ଵ௨ -80 𝜎ଵ௧ -50 𝜎ଷ௨ -164 𝜎ଷ௧ -959 
 

6.5.3 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟё ɨɫɧɨɜɚɧɢɹ  

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

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕, (6.72) 

 
ɝɞɟ Rb – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ (ɦɚɪɤɚ ɛɟɬɨɧɚ ȼ15); 

γlc – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; 
γc – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; 
 ͳ,ʹͷ ∙ ͳ ∙ |−ͳ͸Ͷ| ൑ Ͳ,ͻͷ ∙ ͺͻͲͲ; ʹͲͶ ˍʞ˃ ൑ ͺͶͷͷ ˍʞ˃. 
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ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɢ: 
 𝜎௬௨ < Ͳ; (6.73) 
 
-79 ɤɉɚ<0 ɤɉɚ. 
 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨; (6.74)ܪ
 |−͹ͻ|  ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͳ͸,͵ͻ; 
 ͹ͻ ˍʞ˃ ൒ ͶͲ ˍʞ˃. 
 
ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ:  
 𝜎௖௨ ൑ Ͳ; (6.75) 
 −ͶͲ ൑ Ͳ. 
 
ɉɨɞ ɜɫɟɣ ɩɥɨɬɢɧɨɣ: 
 |𝜎௬௠௔௫| ൑ ܴ௖, (6.76) 

 |−ͻͶͻ| ˍʞ˃ ൑ ͷͲͲͲͲ ˍʞ˃. 
 

ɝɞɟ Rc – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɧɚ ɨɞɧɨɨɫɧɨɟ ɫɠɚɬɢɟ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
[7, ɬɚɛɥ.5] 

6.5.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ. 

Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɩɨ ɫɯɟɦɟ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɞɜɢɝɚ 
ɩɪɨɯɨɞɹɳɢɯ ɩɨ ɤɨɧɬɚɤɬɭ ɛɟɬɨɧ-ɫɤɚɥɚ ɢ ɜ ɦɚɫɫɢɜɟ ɨɫɧɨɜɚɧɢɹ ɱɚɫɬɢɱɧɨ ɩɨ 
ɬɪɟɳɢɧɚɦ, ɱɚɫɬɢɱɧɨ ɩɨ ɦɨɧɨɥɢɬɭ: 

 ோ∙ఊ೎ி∙ఊ೗೎ ൒  ௡; (6.77)ߛ

 
ɝɞɟ R – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ 
ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ): 
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ܴ = ɩлܩ) + ɛܩ + ɫзݍ − ɮܹ − ɜܹзɜ + ɧܹ)݃ݐ𝜑 + ܿ𝜔 = ሺʹͺʹͻ + ͺͻͶ + +͵͹ −͵ͳͲ − ͸ͻʹ + ͳʹሻ ∙ Ͳ,ͺ + ͳͷͲ ∙ ʹͻ,ͳͺ = ʹʹͶ͸ ˍʜ ˏ⁄ , (6.78) 
 
ɝɞɟ ɫ – ɫɰɟɩɥɟɧɢɟ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ɤɉɚ; 

ω – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 
1 ɩ.ɦ (Bn∙1 ɩ.ɦ); 

F – ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
ܨ  = ɜܶ − ɧܶ + ɜܹɨлɧ + ɧܧ + ɚɜܧ = ͳͺ͹ͻ + ͸͸ + ʹʹ + ͸ = ͳͺͶ͵ ˍʜ ˏ⁄ . (6.79) 

 ଶଶସ଺∙଴,ଽହଵ଼ସଷ∙ଵ ൒ ͳ,ͳ͸; 

 ͳ,ͳ͸ ൒ ͳ,ͳͷ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɨɣ. 
  



72 
 

7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɘɪɝɫɤɨɣ 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 ɘɪɝɫɤɨɝɨ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ 
«Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, 
ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ 
ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɣ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ. 

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

7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ 

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

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

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

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

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

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

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ.  

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

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ.  

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɢ ɛɵɬɶ 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 
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Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ:  

– ɨɮɨɪɦɥɟɧɢɟ ɧɚɪɹɞɚ, ɪɚɫɩɨɪɹɠɟɧɢɹ ɢɥɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ;  

– ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
 – 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. 

7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ 
ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ ɞɪɭɝɨɟ ɥɢɰɨ, 
ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. 

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

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
– ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
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 – ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

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

 – ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ; 

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

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

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

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

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

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

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

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

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ 
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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 ɘɪɝɫɤɨɣ 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 
ɨɪɝɚɧɢɡɚɰɢɢɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ". 

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ Ȼɥɚɝɨɜɟɳɟɧɫɤɭɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ 
ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ 
ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ 
ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ 
ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ 
ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ 
ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ - ɞɪɟɧɱɟɪɚɦɢ - ɨɫɶ ɤɨɬɨɪɵɯ 
ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ 
ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ 
ɭɫɬɪɨɣɫɬɜ. 

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

7.4.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɲɚɹ ɪɚɡɥɢɱɧɵɟ ɩɪɨɛɥɟɦɵ ɭɱɚɫɬɧɢɤɨɜ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɩɪɢɜɨɞɢɬ ɤ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɷɮɮɟɤɬɚɦ ɞɥɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɵɟ ɧɟɪɟɞɤɨ ɫɬɚɧɨɜɹɬɫɹ ɩɪɢɱɢɧɨɣ 
ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɫɩɨɫɨɛɧɵɯ ɧɚɧɨɫɢɬɶ 
ɦɚɬɟɪɢɚɥɶɧɵɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɨɰɢɚɥɶɧɵɟ ɭɳɟɪɛɵ. 
ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɧɨɫɢɬɫɹ ɤ ɰɟɧɬɪɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ.  

Ɍɟɧɞɟɧɰɢɹ ɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦɭ ɢ ɛɟɡɨɩɚɫɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ ɪɹɞɚ ɡɚɞɚɱ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ƚɗɋ ɫ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ⱦɥɹ ɘɪɝɫɤɨɣ  Ƚɗɋ ɩɪɨɜɨɞɢɦ ɚɧɚɥɢɡ ɮɟɞɟɪɚɥɶɧɵɯ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɯ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɣ 
ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɩɪɚɜɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɨɯɪɚɧɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɫɬɚɞɢɹɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ. 

ɉɪɚɜɨɜɨɣ ɨɫɧɨɜɨɣ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɘɪɝɫɤɨɣ  Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɨɦɶ ɹɜɥɹɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɵ: 

− Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 10 ɹɧɜɚɪɹ 2002 ɝ. N 7–ɎɁ (ɪɟɞ. ɨɬ 29.12.2015) «Ɉɛ 
ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ»; 

− Ɏɟɞɟɪɚɥɶɧɵɣ Ɂɚɤɨɧ ɨɬ 24 ɚɩɪɟɥɹ 1995 ɝɨɞɚ N 52– ɎɁ (ɪɟɞ. ɨɬ 13.07.2015) 
«Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ»;  

− ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 03 ɢɸɧɹ 2006 N 74-ɎɁ (ɪɟɞ. ɨɬ 
28.11.2015 ɫ ɢɡɦ. ɢ ɞɨɩ., ɜɫɬɭɩ. ȼ ɫɢɥɭ ɫ 01.01.2016); 

− Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 4 ɞɟɤɚɛɪɹ 2006 № 200–ɎɁ (ɪɟɞ. 
ɨɬ 01.05.2016); 

− Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 25 ɨɤɬɹɛɪɹ 2001 ɝɨɞɚ N 136–
ɎɁ (ɪɟɞ. ɨɬ 23.05.2016); 

− Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
 Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɘɪɝɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ:  
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ; 
− ɫɛɪɨɫɵ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ;  

− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ;  
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− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ;  

− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
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8 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ 

ȼ ɞɚɧɧɨɣ ɱɚɫɬɢ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱёɬ ɨɫɧɨɜɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɜɫɟɯ ɡɚɬɪɚɬ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɡɜɟɞёɧɧɵɯ 
ɪɚɫɱёɬɨɜ ɩɪɨɜɨɞɢɬɫɹ ɪɚɡɛɨɪ ɩɪɨɟɤɬɚ ɢ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɬɨɜɚɪɨɦ, ɤɨɬɨɪɵɣ ɩɪɢɨɛɪɟɬɚɸɬ ɭɱɚɫɬɧɢɤɢ 
ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ (ɈɊɗɆ) ɭ ɝɟɧɟɪɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɚ ɭɱɚɫɬɧɢɤɢ ɪɨɡɧɢɱɧɨɝɨ ɪɵɧɤɚ (ɊɗɆ) ɭ ɷɧɟɪɝɨɫɛɵɬɨɜɵɯ ɤɨɦɩɚɧɢɣ. 

Ɉɛɴёɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.1. 

 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2021 2022 2023 2024 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 4,43 23,54 24 24 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

500 5000 5000 5000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 238807 1705630 3343063 4230000 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 2215 117700 120000 120000 

Ɋɚɫɯɨɞɵ ɷɥ. ɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ·ɱ 1,5 1,5 1,5 1,5 
Ɉɛɴёɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 237613 1697102 3326348 4208850 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ·ɱ 33 1766 1800 1800 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ. ɪɭɛ. 230,5 1709,0 3466,1 4532,9 

ɇȾɋ ɤ ɜɵɪɭɱɤɢ, ɦɥɧ. ɪɭɛ.  2182 115935 118200 118200 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɚɫɬёɬ, ɱɬɨ ɜɥɟɱёɬ ɡɚ ɫɨɛɨɣ 

ɭɜɟɥɢɱɟɧɢɟ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ƚɪɚɮɢɤ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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Ɋɢɫɭɧɨɤ 8.1 – ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ. ɪɭɛ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɢɧɚɦɢɤɚ ɜɵɪɭɱɤɢ ɩɨɥɨɠɢɬɟɥɶɧɚɹ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 

ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɫɨɝɥɚɫɧɨ ȿɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» 2017-2042 ɝɝ. 

8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɨɬ 16.01.2017 ɝ. №9) ɫ ɭɱёɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ:  
• ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
• ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
• ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
• ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
• ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
• ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɜ ɪɚɫɱёɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɉɟɪɢɨɞ ɪɚɫɱёɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 360 ɦɟɫɹɰɟɜ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 106 
ɦɟɫɹɰɟɜ. 
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ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɰɟɧ ɩɟɪɜɨɝɨ ɤɜɚɪɬɚɥɚ 2020 ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ. ɪɭɛ./Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ. ɪɭɛ 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,20 493,2396 

ɉɪɨɱɢɟ  274,00 529,368 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  1022,6076 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 

Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩ ɩɪɨɟɤɬɚ 1-5 ɝɨɞ 5-15 16-25 ɋɜɵɲɟ 25 
ȼɟɥɢɱɢɧɚ, % 0,2 0,2 0,3 0,4 

 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ, ɢɫɯɨɞɹ ɢɡ 
ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɧɨɪɦɚɬɢɜɚɦ ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
2017-2042 ɝɝ. Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ,  ɋɭɦɦɚ, ɦɥɧ. 
ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ. ɪɭɛ./Ɇȼɬ 27,532 

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

0,223 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱёɬɨɜ) 0,000318 ɬɵɫ. 
ɪɭɛ./Ɇȼɬ·ɱ 

0,64 

ɂɬɨɝɨ  27,532 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ɍɨɦɶ, 

ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ 2020-2024 ɝɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.5. 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 53,93 168,26 274,03 309,17 309,17 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. ɪɭɛ. 0,60 15,66 50,71 100,27 152,80 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 14,36 102,56 201,01 254,34 254,34 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ. ɪɭɛ. 0,04 0,98 3,17 6,27 14,33 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.5 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɧ. ɪɭɛ. 1,84 10,43 19,33 23,23 23,23 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 3,01 17,46 31,81 37,32 37,32 
ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 73,77 315,34 580,07 730,59 791,18 

 
ȼɟɥɢɱɢɧɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
 

 
Ɋɢɫɭɧɨɤ 8.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ 

ȼɵɜɨɞ: ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɸɬ ɚɦɨɪɬɢɡɚɰɢɨɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ (39%) ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ (32%). 

8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, 
ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɨɛɴɟɤɬɚ. 

ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
• ɇȾɋ – 18 % ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
• ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
• ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ; 
• ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20% ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
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• ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 8.1.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 0,0 18,9 26,7 28,1 0,0 

ɇȾɋ, ɦɥɧ. ɪɭɛ. 0,0 0,0 3,4 37,2 0,0 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ. ɪɭɛ. 5,0 5,1 5,1 5,1 5,0 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ. ɪɭɛ. 3,6 7,8 7,8 7,4 3,6 
ȼɨɞɧɵɣ ɧɚɥɨɝ, ɦɥɧ. ɪɭɛ. 14,7 15,0 15,0 15,0 14,7 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 23,3 46,9 58,0 92,8 23,3 
 

ɋɬɪɭɤɬɭɪɚ ɧɚɥɨɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.3. 

 
Ɋɢɫɭɧɨɤ 8.3 – ɋɬɪɭɤɬɭɪɚ ɧɚɥɨɝɨɜ, % 

ȼɵɜɨɞ: ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɧɚɥɨɝɨɜɵɯ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɸɬ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 
(46%) ɢ ɇȾɋ (46%). Ⱦɚɧɧɵɟ ɧɚɥɨɝɢ ɨɞɧɢ ɢɡ ɫɚɦɵɯ ɛɨɥɶɲɢɯ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ 
ɢɡ-ɡɚ ɞɨɪɨɝɨɜɢɡɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ. 

 

8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɮɢɧɚɧɫɨɜɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɰɟɥɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ ɦɟɠɞɭ 
ɰɟɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ. 

Ɉɫɧɨɜɧɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ «Ɉɬɱёɬɟ ɨ ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚ». ȼ ɨɬɱёɬɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢ 
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ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ
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ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ

ȼɨɞɧɵɣ ɧɚɥɨɝ,ɦɥɧ.ɪɭɛ.
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ɭɤɚɡɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ 
ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7 ɢ ɧɚ ɪɢɫɭɧɤɟ 8.4. 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɪɞ. ɪɭɛ. 34,9 191,4 201,0 207,5 34,9 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɪɞ. ɪɭɛ. 14,7 15,0 15,0 15,0 14,7 
ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, ɦɥɪɞ. ɪɭɛ. 20,1 176,4 186,0 192,5 20,1 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɪɞ. ɪɭɛ. -19,3 124,7 134,1 141,0 -19,3 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɪɞ. ɪɭɛ. -0,3 2,1 2,2 2,4 -0,3 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20,0 
 
Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.4. 
 

 
Ɋɢɫɭɧɨɤ 8.4 – Ƚɪɚɮɢɤ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ ɜɨɡɪɚɫɬɚɟɬ ɩɨɫɬɟɩɟɧɧɨ, ɩɨ ɦɟɪɟ ɜɜɨɞɚ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɢ ɪɨɫɬɚ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.5. 
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ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɪɞ.ɪɭɛ.
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Ɋɢɫɭɧɨɤ 8.5 - Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɧɨɜɧɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɟɬ ɭɫɬɚɧɨɜɤɚ ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɞɟɧɟɠɧɨɦ ɩɨɬɨɤɟ ɩɪɨɟɤɬɚ. 
Ʉɨɝɞɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɧɨɜɥɟɧɨ, ɬɨ ɟɫɬɶ ɨɫɧɨɜɧɵɟ ɜɥɨɠɟɧɢɹ ɡɚɤɨɧɱɟɧɵ, 
ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ȼ ɤɨɧɰɟ 2027 ɝɨɞɚ ɧɚɛɥɸɞɚɟɬɫɹ ɬɨɱɤɚ 
ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ, ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɫɬɚɧɨɜɢɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ. 

8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

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

8.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 
ɩɪɨɟɤɬɚ 

Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

• ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 30 ɥɟɬ. 
• ɢɫɩɨɥɶɡɭɟɦɚɹ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, 

ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɵ ɧɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
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Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ (cash-flow) ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ
ɍɫɬɚɧɨɜɤɚ Ƚɢɞɪɨɝɚɪɟɝɚɬɨɜ ɍɫɬɚɧɨɜɤɚ Ɍɪɚɧɫɮɨɪɦɚɬɨɪɨɮ
ɍɫɬɚɧɨɜɤɚ ɩɪɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɦɥɪɞ.ɪɭɛ.
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ȼ ɪɚɫɱёɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ. 

ȼ ɪɚɫɱёɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ ɜɫɟ 
ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ɂɚɛɚɣɤɚɥɶɫɤɨɣ Ƚɗɋ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ – ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, 
ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. 

Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ 
ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 

8.5.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ. 

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɨɞ ɪɚɫɯɨɞɚɦɢ 
ɩɨɧɢɦɚɸɬɫɹ ɤɪɟɞɢɬɧɵɟ ɢ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ. 

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.8. 

 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – DPB, ɦɟɫ. 241 
ɑɢɫɬɵɣ ɩɪɢɜɟɞёɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɪɞ. ɪɭɛ. 135,7 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,23 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ. ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ·ɱ 13,63 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɞɨɥɥ./ɤȼɬ 0,0033 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɟɤɬ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɷɮɮɟɤɬɢɜɧɵɦ, ɬɚɤ ɤɚɤ ɨɧ ɨɤɭɩɚɟɬɫɹ 

ɡɚ 20 ɥɟɬ ɢ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɛɨɥɶɲɟ 1 ɩɪɢ ɭɱɟɬɟ ɛɨɥɶɲɢɧɫɬɜɚ ɪɢɫɤɨɜ 
(ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6%). 

8.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.9. 
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Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɜ ɩɟɪɜɵɟ ɝɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 14,7 33,9 45,1 80,3 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 3,6 7,8 7,8 7,4 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. ɪɭɛ. 18,3 41,8 52,9 87,7 
 
ɇɚ ɪɢɫɭɧɤɟ 8.6 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ ɧɚɥɨɝɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ 

ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ. 

 
Ɋɢɫɭɧɨɤ 8.6 – ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 

ɦɥɧ. ɪɭɛ. 

ȼɵɜɨɞ: ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ 
ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

8.6 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ 

ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 
ɪɢɫɤɢ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.10. 

Ɍɚɛɥɢɰɚ 8.10 – Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
Ɋɵɧɨɱɧɵɣ Ɉɛɴёɦ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
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В рег̛о̦̌л̦̼̜̽ ̍юджет, ̥л̦. ру̍.
В федер̌л̦̼̜̽ ̍юджет, ̥л̦. ру̍.

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ.ɪɭɛ.

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

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

• ɋɬɚɜɤɚ ɧɚɥɨɝɨɜ; 
• ɐɟɧɚ ɫɛɵɬɚ; 
• ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 

ɇɚ ɪɢɫɭɧɤɟ 8.11 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɭɦɦɵ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɧɚɥɨɝɨɜ. 

 
Ɋɢɫɭɧɨɤ 8.11 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɩɨɧɢɠɟɧɢɸ 
ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ. ɇɚɥɨɝɢ ɪɚɫɬɭɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɞɨɯɨɞɵ ɩɪɨɟɤɬɚ 
ɭɦɟɧɶɲɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɞɟɧɶɝɢ ɢɞɭɬ ɧɚ ɨɩɥɚɬɭ ɧɚɥɨɝɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 8.12 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) 
ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ. 
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Ɋɢɫɭɧɨɤ 8.12 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɞɨɯɨɞ 
ɩɪɨɟɤɬɚ ɪɚɫɬёɬ, ɬɚɤ ɤɚɤ ɪɚɫɬɭɬ ɞɟɧɟɠɧɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɩɪɨɟɤɬ. 

ɇɚ ɪɢɫɭɧɤɟ 8.13 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) 
ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 8.13 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɨɫɬɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢɞёɬ ɭɦɟɧɶɲɟɧɢɟ 
ɩɪɢɛɵɥɢ, ɬɚɤ ɤɚɤ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢɞёɬ ɩɟɪɟɫɱёɬ ɛɭɞɭɳɢɯ 
ɞɨɯɨɞɨɜ ɜ ɟɞɢɧɭɸ ɫɬɨɢɦɨɫɬɶ.  
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9 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɘɪɝɫɤɢɣ ɝɢɞɪɨɭɡɟɥ  ɪɚɫɩɨɥɨɠɟɧ ɜ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ  ɧɚ ɪɟɤɟ Ɍɨɦɶ ɜ 20 
ɤɦ ɧɢɠɟ ɝɨɪɨɞɚ ɘɪɝɚ  

ɂɫɬɨɤ ɪ.Ɍɨɦɶ ɛɟɪɟɬ ɫɜɨɟ ɧɚɱɚɥɨ ɢɡ ɫɥɢɹɧɢɟ 2 ɪɟɤ ɪ.ɍɫɚ ɢ ɪ.Ɇɪɚɫɫɭ ɜ ɛɥɢɡɢ 
ɝɨɪɨɞɚ Ɇɟɠɞɭɪɟɱɟɧɫɤ ɞɥɢɧɚ ɪɟɤɢ 827 ɤɦ ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 20000 ɦ2 

   ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɧɟɝɨɜɨɟ. Ɋɨɥɶ ɞɨɠɞɟɜɵɯ ɨɫɚɞɤɨɜ ɜ ɩɢɬɚɧɢɢ ɪɟɤɢ 
ɧɟɡɧɚɱɢɬɟɥɶɧɚ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 

- ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ (ɨɤɨɥɨ 480 ɦɦ ) ; 
- ɛɨɥɶɲɨɟ ɢɫɩɚɪɟɧɢɟ ɫ ɜɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡ-ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ ɜɵɫɨɤɢɯ 

ɥɟɬɧɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɦɚɥɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɫɭɯɢɯ 
ɜɟɬɪɨɜ - ɫɭɯɨɜɟɟɜ. 

ȼɫɥɟɞɫɬɜɢɟ ɩɨɞɨɛɧɨɝɨ ɬɢɩɚ ɩɢɬɚɧɢɹ ɪɟɠɢɦ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ ɢ ɨɱɟɧɶ ɦɚɥɵɦ ɫɬɨɤɨɦ ɜ ɨɫɬɚɥɶɧɨɟ 
ɜɪɟɦɹ ɝɨɞɚ. Ʌɟɞɨɫɬɚɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ ɞɟɤɚɛɪɹ ɢ 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɦɚɪɬɚ - ɚɩɪɟɥɹ. Ʌɟɞɨɯɨɞ ɛɵɜɚɟɬ ɧɟ ɤɚɠɞɵɣ ɝɨɞ, ɜ ɬɟɩɥɵɟ ɝɨɞɵ 
ɩɪɢ ɞɥɢɬɟɥɶɧɵɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɥɟɞɨɯɨɞ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɫɨɜɫɟɦ. ɑɚɳɟ ɥɟɞɹɧɨɣ ɩɨɤɪɨɜ ɨɛɪɚɡɭɟɬɫɹ ɩɭɬɟɦ ɫɦɟɪɡɚɧɢɹ ɩɨɫɬɟɩɟɧɧɨ 
ɪɚɫɲɢɪɹɸɳɢɯɫɹ ɡɚɛɟɪɟɝɨɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɛɟɪɟɝɨɜ. ɉɨɫɥɟ ɫɧɟɠɧɵɯ ɡɢɦ 
ɩɨɥɨɜɨɞɶɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɨɞɴɟɦɨɦ ɭɪɨɜɧɹ ɜɨɞɵ. Ʌɟɬɧɟɟ – 
ɨɫɟɧɧɹɹ ɦɟɠɟɧɶ ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɩɪɟɪɵɜɚɟɬɫɹ ɞɨɠɞɟɜɵɦɢ ɩɚɜɨɞɤɚɦɢ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ 
ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ ɫ ɧɟɭɫɬɨɣɱɢɜɨɣ ɡɢɦɨɣ ɢ ɠɚɪɤɢɦ ɥɟɬɨɦ . ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ +1,3°ɋ ‚ ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ  -48°ɋ, 
ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ +38°ɋ. Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 505 ɦɦ (ɨɬ 28 ɞɨ 72 
ɦɦ). 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤɢ Ɍɨɦɶ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɫɬɜɨɪɟ ɹɜɥɹɟɬɫɹ ɫɛɪɨɫ ɧɟɨɱɢɳɟɧɧɵɯ ɢ ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ 
ɤɨɦɦɭɧɚɥɶɧɵɯ, ɩɪɨɦɵɲɥɟɧɧɵɯ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ 
ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɫɬɜɨɪɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ȼɟɪɟɝɚ ɪɟɤɢ ɫɥɨɠɟɧɵ ɥɟɫɫɨɜɢɞɧɵɦɢ 
ɫɭɝɥɢɧɤɚɦɢ, ɱɬɨ ɫɥɭɠɢɬ ɩɪɢɪɨɞɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɨɫɬɭɩɥɟɧɢɹ ɜɡɜɟɲɟɧɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɪɟɤɭ. Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ ɜ ɪɟɤɭ 
ɫɨ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɟɞɩɪɢɹɬɢɣ ɤɨɦɦɭɧɚɥɶɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ ɢ ɫ ɥɢɜɧɟɜɵɦɢ ɜɨɞɚɦɢ ɫ ɬɟɪɪɢɬɨɪɢɟɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɹɜɥɹɸɬɫɹ: 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɧɢɬɪɢɬɵ, ɧɢɬɪɚɬɵ, ɮɨɫɮɚɬɵ, ɚɡɨɬ ɚɦɦɨɧɢɣɧɵɣ, ɜɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ. Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ȻɉɄ, 
ɏɉɄ, ɦɢɧɟɪɚɥɢɡɚɰɢɢ, ɰɜɟɬɧɨɫɬɢ ɢ ɦɭɬɧɨɫɬɢ.  

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɘɪɝɫɤɨɣ Ƚɗɋ ɫɪɟɞɧɹɹ 
ɢɡ ɡɚ ɭɦɟɪɟɧɧɨɝɨ ɤɥɢɦɚɬɚ. ɉɨ ɛɟɪɟɝɚɦ ɪɟɤɢ ɪɚɫɬɭɬ ɥɟɫɚ. Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɟɩɧɵɦɢ ɜɢɞɚɦɢ. 
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ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ  ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɘɪɝɫɤɨɝɨ Ƚɍ ɨɛɢɬɚɟɬ 72 ɜɢɞɚ 
ɨɯɨɬɧɢɱɶɢɯ ɪɟɫɭɪɫɨɜ. ɂɡ ɧɢɯ 33 ɜɢɞɚ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, 39 ɜɢɞɨɜ ɩɬɢɰ. 
Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɹɜɥɹɸɬɫɹ:  

ɤɨɩɵɬɧɵɟ - ɥɨɫɶ, ɨɥɟɧɶ ɛɥɚɝɨɪɨɞɧɵɣ, ɨɥɟɧɶ ɩɹɬɧɢɫɬɵɣ, ɤɨɫɭɥɹ, ɤɚɛɚɧ, 
ɥɚɧɶ; 

ɩɭɲɧɵɟ - ɡɚɹɰ-ɪɭɫɚɤ, ɫɭɪɨɤ-ɛɚɣɛɚɤ, ɛɚɪɫɭɤ, ɥɢɫɢɰɚ, ɟɧɨɬɨɜɢɞɧɚɹ ɫɨɛɚɤɚ, 
ɜɨɥɤ, ɲɚɤɚɥ, ɨɧɞɚɬɪɚ; 

ɩɬɢɰɵ – ɩɟɪɟɩɟɥ, ɫɟɪɚɹ ɤɭɪɨɩɚɬɤɚ, ɮɚɡɚɧ, ɝɨɪɥɢɰɚ, ɜɹɯɢɪɶ, ɝɭɫɢ (ɫɟɪɵɣ ɢ 
ɛɟɥɨɥɨɛɵɣ), ɭɬɤɢ (ɤɪɹɤɜɚ, ɧɵɪɨɤ ɤɪɚɫɧɨɝɨɥɨɜɵɣ, ɱɢɪɨɤ-ɬɪɟɫɤɭɧɨɤ).          

Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɪɵɫɶ, 
ɦɟɞɜɟɞɶ, ɲɚɤɚɥ, ɬɚɪɩɚɧ, ɫɚɣɝɚɤ, ɤɨɫɭɥɹ, ɨɪɟɥ, ɤɨɪɲɭɧ ɢ ɞɪ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ 
ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ 
ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɋɚɥɶɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

 ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ɍɨɦɶ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɘɪɝɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɢɯɨɨɤɟɚɧɫɤɚɹ ɢ ɫɢɛɢɪɫɤɚɹ 
ɦɢɧɨɝɚ, ɨɫёɬɪ, ɫɬɟɪɥɹɞɶ, ɬɚɣɦɟɧɶ, ɥɟɧɨɤ, ɧɟɥɶɦɚ, ɦɚɧɟɪɤɚ, ɫɵɪɨɤ, ɪɟɱɧɨɣ ɫɢɝ, 
ɦɭɤɫɭɧ, ɯɚɪɢɭɫ. ɬ.ɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ 
ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ ɋɚɥ  ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭ I ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ  
ɜɨɞ ɜ ɪ.Ɍɨɦɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  ɜɟɳɟɫɬɜ ɫ 
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 

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

9.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɘɪɝɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
-  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
-  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
-  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
-  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
-  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
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ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

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

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

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

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

ɩɪɨɰɟɫɫɚɦɢ: 
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ Ɍɨɦɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɘɪɝɫɤɨɝɨ 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; 
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       ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 
ɫɜɹɡɚɧɨ ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ. 

9.3 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. 

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

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

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

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

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

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

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

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

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

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

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 
1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ; 
1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 

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

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

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

ɨɛɴɟɤɬɵ; 
1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 

ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 
1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;  
1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 

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

ɨɩɚɫɧɨɫɬɢ; 
2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ; 
2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 

ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 
2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ; 
2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 

ɜ ɠɭɪɧɚɥɚɯ; 
2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 

ɉȾȼ  
2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , 

ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 
2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

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

ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
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9.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɘɪɝɫɤɢɣ 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. 

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 5ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ 

– ɝ.ɋɟɦɢɤɚɪɚɤɨɪɫɤ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ 
ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-
ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ ɋɚɥ ɨɬ ɫɛɪɨɫɨɜ ɋɚɥɶɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ ɘɪɝɚ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ ɘɪɝɫɤɨɣ 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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10 Ɉɩɬɢɦɢɡɚɰɢɹ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɨɦɨɳɢ 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

10.1 Ⱦɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɜ ɊɎ 

Ⱦɋɗɋ ɜ ɨɫɧɨɜɧɨɦ ɜɫɬɪɟɱɚɸɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɢɛɢɪɢ ɢ Ⱦɚɥɶɧɟɝɨ 
ɜɨɫɬɨɤɚ.«ɋɚɯɚɷɧɟɪɝɨ» 130 Ⱦɋɗɋ 210Ɇȼɬ ɦɨɳɧɨɫɬɢ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶ (20-40 
ɪɭɛ/ɤȼɬ*ɱ),ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɞɨɪɨɝɢɦ ɞɚɠɟ ɞɥɹ ɤɪɭɩɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɧɚɩɪɢɦɟɪ ɩɪɨɢɡɜɨɞɫɬɜ. 

Ⱦɗɋ ɧɭɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɡɚɜɨɡɚɦɢ ɬɨɩɥɢɜɚ, ɱɬɨ ɬɚɤ ɠɟ ɧɟɫɟɬ ɭɜɟɥɢɱɟɧɢɹ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ,ɫɠɢɝɚɧɢɟ ɬɨɩɥɢɜɚ ɧɟɫɟɬ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ. 

ɉɪɢ ɷɬɨɦ Ⱦɗɋ ɪɚɛɨɬɚɟɬ ɨɬ ɞɨ 8 ɱɚɫɨɜ ,ɱɬɨ ɜɥɢɹɟɬ ɧɚ ɫɨɰɢɚɥɶɧɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɧɚɫɬɪɨɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 

Ɋɟɠɢɦ ɪɚɛɨɬɵ Ⱦɗɋ ɜ ɥɟɧɢɧɫɤɨɦ ɪɚɣɨɧɟ ɡɚ 2013 ɝ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 
10.1 

Ɍɚɛɥɢɰɚ 10.1 – Ⱦɗɋ ɪɟɠɢɦ ɪɚɛɨɬɵ ɜ Ʌɟɧɢɧɫɤɨɦ ɪɚɣɨɧɟ 2013ɝ 

ɇɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ ɑɢɫ-ɬɶ 
ɧɚɫɟɥɟɧɢɹ 

ȾȽɍ,ɲɬ Ɍɢɩ ɭɫɬɚɧɨɜɤɢ ɇɚɝɪɭɡɤɚ 
max/min ,ɤȼɬ 

ɝ.ɇɸɚ 400 3 3ɯȾɗɍ-160 
 

130/30 

ɫ,Ɍɭɪɭɤɬɚ 200 2 2ɯȾɗɍ-160 
 

61/18 

ɫ.əɪɨɫɥɚɜɫɤɢɣ 120 4 2ɯȾɗɍ-75 
2ɯȾɗɍ-60 

 

90/22 

ɫ. ɑɚɦɱɚ 295 2 Ⱦɗɍ-200 
Ⱦɗɍ-30 

95/24 

10.2 Ɉɛɨɪɭɞɨɜɚɧɢɟ ȼɂɗ 

Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ, ɜɨɡɧɢɤɚɸɳɟɣ ɩɪɢ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɟ ȼɂɗ ɢ ȺȻ, ɧɨɫɹɬ 
ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɣ ɯɚɪɚɤɬɟɪ. ɇɭɠɧɨ ɨɬɵɫɤɚɬɶ ɫɬɪɨɝɢɣ ɛɚɥɚɧɫ ɨɫɧɨɜɧɨɝɨ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, Ȼ, ɬɪɚɧɫɮɨɪɦɚɰɢɸ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. Ⱦɥɹ 
ɪɟɲɟɧɢɣ ɩɨɞɨɛɧɵɯ ɩɪɨɛɥɟɦ ɧɭɠɧɨ ɫɩɟɪɜɚ ɭɡɧɚɬɶ ɩɨɬɟɧɰɢɚɥ ɷɧɟɪɝɢɣ (ȼɗɋ,ɋɗɋ 
ɢ ɬ.ɞ) .Ⱦɥɹ ɷɬɨɝɨ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɨɬɤɪɵɬɵɦɢ ɛɚɡɚɦɢ ɞɚɧɧɵɯ  

ɇɚ ɪɢɫɭɧɤɟ 10.1 ɉɪɟɞɫɬɚɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɫɢɥɵ ɜɟɬɪɚ  
ɇɚ ɪɢɫɭɧɤɟ 10.2 ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ 
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Ɋɢɫɭɧɨɤ 10.1. – Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ ɩɨ 

ɦɟɫɹɰɚɦ. ȻȾ Ɋɨɫɫɢɣɫɤɨɣ Ⱥɤɚɞɟɦɢɢ ɇɚɭɤ 

 
Ɋɢɫɭɧɨɤ 10.2. – Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɧɚ 1 ɦ2 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɤɨɧɰɟɩɰɢɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ (ɋɗɋ),ɜɨɡɶɦɟɦ ɫɚɦɭɸ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɭɸ ɩɨ ɩɚɫɩɨɪɬɭ ɡɚɜɨɞɚ 
ɢɡɝɨɬɨɜɢɬɟɥɹ ɤɨɬɨɪɚɹ ɭɱɢɬɵɜɚɟɬ ɩɚɪɚɦɟɬɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɭɝɨɥ ɩɚɞɟɧɢɹ 
ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ, ɧɚ ȼȺɏ, ɬɚɤɠɟ ɡɚ ɦɨɞɟɥɶ (ȼɗɋ) ɜɨɡɶɦɟɦ ɪɚɫɱɟɬ ɤɭɛɚ ɫɤɨɪɨɫɬɢ 
ɜɟɬɪɚ ɜɨɡɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɩɨɥɟɡɧɭɸ ɩɥɨɳɚɞɶ ɜɟɬɪɨɤɨɥɟɫɚ ɢ ɄɉȾ. 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɷɧɟɪɝɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 2 ɮɨɪɦɭɥ 10.1 ɞɥɹ 
ɋɉ,10.2 ɞɥɹ ȼɗɋ 

 ̝ܲ ˒ = ܲ̀ ˔˒ ∙ ݉ (10.1) 
 
ɝɞɟ  ܲ̀ ː˔ - ɦɨɳɧɨɫɬɶ ɢɧɫɨɥɹɰɢɢ ɧɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ  ݉ – ɩɥɨɳɚɞɶ ɫɨɥɧɟɱɧɵɯ ɩɚɧɟɥɟɣ ɜ ˏଶ 
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 ܲ˅ = ௏యଶ ∙ 𝜌 ∙ ܵ (10.2) 

 
ɝɞɟ  ܸ – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ 

ˏ̝
  𝜌 – ɉɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ ˍˆˏమ 

S – ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɥɨɩɚɫɬɟɣ ˏଶ 
ɇɭɠɧɨ ɜɡɹɬɶ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɬ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɨɬɬɚɥɤɢɜɚɟɬɫɹ ɬɚɤɢɟ ɤɚɤ 

ɤɨɥɢɱɟɫɬɜɨ ɜɟɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɩɥɨɳɚɞɶ ɩɨɤɪɵɬɢɹ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ. 
Ɋɚɫɫɦɨɬɪɢɦ: 
• ȼɍ «Exmork 2.5 ɤȼɬ, 48 v» ɇɚɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 2,5ɤȼɬ,200ɲɬ 

ɪɢɫɭɧɨɤ 10.3 ɜɟɬɪɨɭɫɬɧɨɜɤɚ ɢɦɟɟɬ 3,8 ɦ2 ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ ɜɟɬɪɨɤɨɥɟɫɚ  
• ɋɉ «ɎɋɆ-30ɉ» ɇɨɦɚɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 30ȼɬ ɪɚɡɦɟɪ (525 ɯ 445 ɦɦ) 

13333 ɲɬ ɪɢɫɭɧɨɤ 10.4. 
ɂɬɨɝɨ ɦɵ ɩɨɥɭɱɚɟɦ 30-80 ɤȼɬ ɷɧɟɪɝɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚɢ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ.ɗɬɨ ɩɨɥɨɜɢɧɚ ɨɬ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ Ⱦɗɋ. 
 

 
Ɋɢɫɭɧɨɤ 10.3 - «Exmork 2.5 ɤȼɬ, 48 v» 

ɉɨɞɫɱɟɬɵ ɫɜɹɡɚɧɧɵɟ ɫ ɜɵɪɚɛɨɬɤɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ȼɍ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 10.2 
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Ɍɚɛɥɢɰɚ 10.2 – ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɞɥɹ ȼɍ 

Ɇɟɫɹɰ ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ ˏ̝
 Ɇɚɤɫɢɦɚɥɶɧɚɹ 

 ɦɨɳɧɨɫɬɶ 
ˍʑ˕˚  

Ɇɨɳɧɨɫɬɶ ȼɍ ˍʑ˕˚  

əɧɜɚɪɶ 7,8 5,17 463,43 

Ɏɟɜɪɚɥɶ 7,5 4,59 411,99 

Ɇɚɪɬ 7,2 4,06 364,50 

Ⱥɩɪɟɥɶ 6,5 2,99 268,19 

Ɇɚɣ 5 1,36 122,07 

ɂɸɧɶ 4 0,70 62,50 

ɂɸɥɶ 4,2 0,81 72,35 

Ⱥɜɝɭɫɬ 4 0,70 62,50 

ɋɟɧɬɹɛɪɶ 6 2,35 210,94 

Ɉɤɬɹɛɪɶ 6,5 2,99 268,19 

ɇɨɹɛɪɶ 7,5 4,59 411,99 

Ⱦɟɤɚɛɪɶ 8 5,57 500,00 

 
Ɋɢɫɭɧɨɤ 10.4 - «ɎɋɆ-30ɉ» 

ɉɨɞɫɱɟɬɵ ɫɜɹɡɚɧɧɵɟ ɫ ɜɵɪɚɛɨɬɤɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ȼɍ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 10.3  
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Ɍɚɛɥɢɰɚ 10.3 - ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɞɥɹ ɋɉ 

Ɇɟɫɹɰ ɋɨɥɧɟɱɧɚɹ ɷɧɟɪɝɢɹ Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɩɚɧɟɥɟɣ ˏଶ Ʉɨɥ-ɜɨ ɩɚɧɟɥɟɣ ,ɲɬ 
Ɇɨɳɧɨɫɬɶ ɋɉ ˍʑ˕˚  

əɧɜɚɪɶ 1,64 

3066 13333 

111,95 

Ɏɟɜɪɚɥɶ 2,72 185,67 

Ɇɚɪɬ 4,11 280,55 

Ⱥɩɪɟɥɶ 4,61 314,68 

Ɇɚɣ 5,39 367,92 

ɂɸɧɶ 5,86 400,00 

ɂɸɥɶ 5,42 369,97 

Ⱥɜɝɭɫɬ 4,53 
309,22 

ɋɟɧɬɹɛɪɶ 3,81 
260,07 

Ɉɤɬɹɛɪɶ 2,56 174,74 

ɇɨɹɛɪɶ 1,72 117,41 

Ⱦɟɤɚɛɪɶ 1,28 87,37 

 

10.3.ɋɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɢ Ⱦɗɋ 

ɇɭɠɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɫɨɜɦɟɫɬɧɭɸ ɪɚɛɨɬɭ ȼɂɗ ɢ Ⱦɗɋ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 10.5 
 

 
Ɋɢɫɭɧɨɤ 10.5 ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ  
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ɇɭɠɧɨ ɭɱɟɫɬɶ, ɱɬɨ ɞɥɹ ɫɟɜɟɪɧɵɯ ɪɚɣɨɧɨɜ Ɋɨɫɫɢɢ ɜɚɠɧɚ ɧɟ ɬɨɥɶɤɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ,ɧɨ ɢ ɬɟɩɥɨɷɧɟɪɝɢɹ ɩɨɷɬɨɦɭ ɩɨɥɧɨɫɬɶɸ ɭɛɪɚɬɶ Ⱦɗɋ ɦɵ ɧɟ ɦɨɠɟɦ 
,ɧɨ ɦɨɠɟɦ ɡɚɦɟɫɬɢɬɶ ɢɯ ɜ ɩɢɤɚɯ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɩɨɷɬɨɦɭ Ⱦɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ 
ɜ ɛɚɡɟ ,ɚ ɜɫɟ ɩɟɪɟɩɚɞɵ ɢ ɩɢɤɢ ɛɭɞɟɬ ɝɚɫɢɬɶ ȼɂɗ. 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɞɚɧɧɵɯ ɜɵɲɟ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 10.4 ɩɨɬɪɟɛɥɟɧɢɹ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɨɦ ɪɟɝɢɨɧɟ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɦɨɦɟɧɬ  

Ɍɚɛɥɢɰɚ 10.4 – ɉɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɛɟɡ ɭɱɟɬɚ ȼɂɗ 

Ɇɟɫɹɰ ɋɢɫɬɟɦɚ Ⱦɗɋ ɦɚɯ  Ⱦɗɋ min ɫɪɟɞɧɟɟ 

əɧɜɚɪɶ 1062 1300 815 

Ɏɟɜɪɚɥɶ 1062 1300 815 

Ɇɚɪɬ 1062 1300 815 

Ⱥɩɪɟɥɶ 1062 1300 815 

Ɇɚɣ 1062 1300 815 

ɂɸɧɶ 1062 1300 815 

ɂɸɥɶ 1062 1300 815 

Ⱥɜɝɭɫɬ 1062 1300 815 

ɋɟɧɬɹɛɪɶ 1062 1300 815 

Ɉɤɬɹɛɪɶ 1062 1300 815 

ɇɨɹɛɪɶ 1062 1300 815 

Ⱦɟɤɚɛɪɶ 1062 1300 815 

 
Ⱦɨɛɚɜɢɦ ɜ ɧɚɲɭ ɫɢɫɬɟɦɭ ȼɂɗ ɢ ɫɪɚɜɧɢɦ ɪɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɟ 10.5 ɢ ɧɚ 

ɪɢɫɭɧɤɚɯ 10.6-10.7 

Ɍɚɛɥɢɰɚ 10.5 – ɉɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ ɭɱɟɬɨɦ ȼɂɗ 
 ɋɢɫɬɟɦɚ Ⱦɗɋ ɫɪɟɞɧɟɟ ȼɍ ɋɉ 

əɧɜɚɪɶ 1062 520 463 112 

Ɏɟɜɪɚɥɶ 1062 520 412 186 

Ɇɚɪɬ 1062 500 365 281 

Ⱥɩɪɟɥɶ 1062 480 268 315 

Ɇɚɣ 1062 580 122 368 

ɂɸɧɶ 1062 600 63 400 

ɂɸɥɶ 1062 620 72 370 

Ⱥɜɝɭɫɬ 1062 700 63 309 

ɋɟɧɬɹɛɪɶ 1062 600 211 260 

Ɉɤɬɹɛɪɶ 1062 620 268 175 

ɇɨɹɛɪɶ 1062 540 412 117 

Ⱦɟɤɚɛɪɶ 1062 450 500 87 
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Ɋɢɫɭɧɨɤ 10.6 Ƚɪɚɮɢɤ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫɨɜɦɟɫɬɧɨ Ⱦɗɋ ɢ ȼɂɗ 

 
Ɋɢɫɭɧɨɤ 10.7 Ɉɬɧɨɲɟɧɢɹ Ⱦɗɋ ɢ ȼɂɗ 

ȼɵɜɨɞ: ɂɡ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ ɞɟɥɚɟɦ ɜɵɜɨɞ ɱɬɨ ɦɵ ɫɨɤɪɚɬɢɥɢ Ⱦɗɋ ɜ 
ɫɢɫɬɟɦɟ ɧɚ 52% ,ɱɬɨ ɭɦɟɧɶɲɢɬ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ,ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ ɧɚ ɟɝɨ ɜɜɨɡ 
ɭɜɟɥɢɱɢɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ⱦɗɋ ,ɭɦɟɧɶɲɢɬ ɧɟɝɚɬɢɜɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɷɤɨɥɨɝɢɸ, ɚ ɬɚɤɠɟ ɧɟ ɩɨɜɥɢɹɟɬ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ ɞɥɹ ɞɚɧɧɨɝɨ 
ɪɟɝɢɨɧɚ. Ɍɚɤɠɟ ɦɵ ɩɨɥɭɱɢɦ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɭɸ ɫɢɫɬɟɦɭ ɨɤɭɩɚɟɦɨɫɬɶ ɩɪɨɟɤɬɚ 
ɫɨɫɬɚɜɥɹɟɬ 3 ɝɨɞɚ ɭɱɢɬɵɜɚɹ ɧɢɡɤɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɭɦɟɧɶɲɟɧɢɹ 
ɡɚɜɨɡɚ ɬɨɩɥɢɜɚ ɞɥɹ Ⱦɗɋ.  
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɘɪɝɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ɍɨɦɶ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɫɨɨɪɭɠɟɧɢɟɦ III 
ɤɥɚɫɫɚ. ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ, ɞɥɹ 
ɱɟɝɨ ɛɵɥɨ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ 
ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ 3 ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ 20 ȼ 315. ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 
ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 187.5 ɨɛ/ɦɢɧ ɛɵɥ 
ɜɵɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ Ƚɋ 525/59-32 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 8 Ɇȼɬ. Ȼɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ 
ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ 110 ɤȼ 
«ɩɨɥɭɬɨɪɧɚɹ», ɫ 2-ɦɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹɦɢ.  

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ. Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ – ɪɭɫɥɨɜɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ 
ɛɟɬɨɧɧɨɣ. Ⱦɜɟ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧɵ: ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ. ȼ ɫɨɫɬɚɜ 
ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: – ɝɪɭɧɬɨɜɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ; – ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ 
ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ; – ɡɞɚɧɢɟ Ƚɗɋ; – ɝɪɭɧɬɨɜɚɹ 
ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ. Ɋɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: – ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 6 ɲɬ; – ɲɢɪɢɧɚ 
ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 16 ɦ. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɤɚɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,16 ɞɥɹ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ 
(ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ III ɤɥɚɫɫɚ – 1,15). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɩɥɨɬɢɧɚ ɗɜɟɧɤɢɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ, 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɋɇɢɉ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 240 ɦɟɫɹɰɟɜ; 

ȼ ɯɨɞɟ ɩɪɨɪɚɛɨɬɤɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɜɨɩɪɨɫɚ ɛɵɥɚ ɫɦɨɞɟɥɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ 
ɪɚɛɨɬɚɸɳɚɹ ɜ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɫɟɬɹɯ, ɫɨɜɦɟɫɬɧɨɣ ɝɟɧɟɪɚɰɢɢ Ⱦɗɋ ɢ ȼɂɗ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 

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

1933 116 99 86 808 1211 750 666 653 579 353 110 122 463 

1934 111 92 87 188 1585 1447 828 754 616 579 222 145 554 

1935 129 110 102 345 2487 1312 713 601 374 286 155 138 563 
1936 101 87 74 273 1763 2127 1841 835 693 431 283 183 724 

1937 168 131 116 279 3163 2033 1273 801 511 508 368 182 794 
1938 144 129 110 1277 1861 1918 1615 1174 828 683 464 190 866 

1939 199 162 137 1030 2100 1245 1154 707 398 334 155 138 646 
1940 128 81 101 942 1423 1225 841 599 535 390 188 204 555 

1941 159 141 128 575 3029 2114 1242 804 607 538 266 175 815 

1942 175 141 128 565 2059 1427 1309 976 498 607 311 229 702 
1943 141 128 104 902 1508 1454 882 522 374 269 114 99 541 

1944 90 74 101 848 1164 1279 1050 765 508 411 143 102 544 
1945 98 87 61 754 1319 680 693 532 303 234 141 121 418 

1946 108 94 87 814 1306 1783 1164 952 1110 969 437 246 756 

1947 229 185 165 1548 1306 1545 1333 1146 737 463 182 199 753 
1948 166 141 178 1137 1918 1420 1225 707 485 478 260 168 690 

1949 162 141 111 983 2019 1447 1117 633 495 404 148 153 651 
1950 131 114 115 323 2584 2201 855 653 540 374 135 136 680 

1951 101 94 75 801 1460 902 693 461 303 266 141 125 452 
1952 99 87 81 434 2058 1730 1285 878 505 374 155 141 652 

1953 128 101 121 1030 1420 1158 681 498 330 276 141 110 499 

1954 104 94 81 188 2086 1884 1857 794 680 407 328 179 724 
1955 121 98 91 868 1642 1077 747 444 404 434 202 142 522 

1956 84 74 73 956 1198 1393 1259 693 767 478 363 141 623 
1957 128 94 93 1124 1555 2248 1292 935 693 572 538 226 792 

1958 144 128 127 1353 2160 2517 2382 1320 747 599 390 191 1005 

1959 118 114 114 1191 1898 1810 1248 713 518 326 182 142 698 
1960 114 108 104 498 2066 1918 1669 1036 835 491 330 225 783 

1961 172 155 151 1857 1481 1945 1326 1087 848 600 289 236 846 
1962 175 155 155 1380 1511 1359 700 498 337 303 141 128 570 

1963 108 106 202 511 1265 1548 811 552 434 363 478 204 549 
1964 155 94 87 337 1905 1299 989 633 390 269 168 128 538 

1965 118 101 104 888 2066 1070 663 387 606 478 249 187 576 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

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

1966 135 128 114 855 2874 2369 1548 760 431 283 162 128 815 
1967 101 87 94 660 1110 942 855 1259 727 458 209 131 553 
1968 94 74 252 1191 1541 1067 579 458 343 283 141 125 512 

1969 87 67 74 861 3392 2837 1528 835 767 787 377 189 983 

1970 141 121 135 1454 1534 2160 1208 875 673 626 276 188 783 

1971 127 115 118 1370 1908 1610 1326 650 431 297 164 106 685 

1972 98 85 85 1225 1666 1329 1105 703 511 423 309 186 644 

1973 138 115 113 1483 1909 1906 1635 857 519 378 228 146 786 

1974 105 83 97 1223 1199 996 541 376 355 557 184 116 486 

1975 97 84 84 956 1349 2156 1197 580 370 416 217 102 634 

1976 104 71 81 734 1654 1244 875 952 503 615 232 139 600 

1977 117 98 103 1585 1883 1532 854 767 600 534 362 136 714 

1978 114 108 121 1514 1339 1090 774 742 454 361 249 129 583 

1979 128 114 114 532 2066 1743 929 572 612 451 437 222 660 

1980 138 108 114 734 1245 1346 929 633 478 337 242 175 540 

1981 108 98 91 922 1218 956 808 485 424 357 182 121 481 

1982 94 98 91 1033 1100 976 693 572 337 363 303 101 480 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ 

Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ 

P,% Ƚɨɞɵ Qɫɪ.ɝɨɞ, ɦ3/ɫ Ƚɨɞɵ Q ɦɟɠ, ɦ3/ɫ Ƚɨɞɵ Q ɩɨɥɨɜɨɞ, ɦ3/ɫ 

2 1958 1005 1938 364 1958 1946 

4 1969 983 1946 355 1969 1891 

6 1938 866 1961 349 1966 1681 

8 1961 846 1969 335 1938 1569 

10 1966 816 1957 335 1973 1558 

12 1941 815 1958 332 1941 1553 

14 1937 794 1947 309 1961 1540 

16 1957 792 1970 309 1937 1510 

18 1973 786 1942 298 1960 1505 

20 1960 783 1979 297 1936 1452 

22 1970 783 1941 288 1970 1446 

24 1946 755 1937 283 1957 1431 

25 1947 753 1977 279 1947 1376 

27 1936 724 1963 271 1971 1373 

29 1954 724 1948 268 1959 1372 

31 1977 714 1954 268 1950 1367 

33 1942 702 1960 267 1954 1362 

35 1959 698 1956 262 1977 1324 

37 1948 690 1976 249 1946 1316 

39 1971 685 1972 242 1948 1281 

41 1950 680 1973 234 1952 1277 

43 1979 660 1967 233 1942 1267 

45 1952 652 1940 232 1975 1248 

47 1949 651 1965 232 1939 1247 

49 1939 647 1949 231 1949 1240 

51 1972 644 1980 227 1972 1206 

53 1975 634 1978 219 1979 1168 

55 1956 623 1939 218 1956 1129 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 

P,% Ƚɨɞɵ Qɫɪ.ɝɨɞ, ɦ3/ɫ Ƚɨɞɵ Q ɦɟɠ, ɦ3/ɫ Ƚɨɞɵ Q ɩɨɥɨɜɨɞ, ɦ3/ɫ 

57 1976 600 1959 216 1976 1092 

59 1978 583 1974 214 1978 1092 

61 1965 576 1955 213 1935 1092 

63 1962 570 1952 206 1962 1089 

65 1935 563 1936 205 1965 1059 

67 1940 555 1944 204 1943 1054 

69 1934 555 1934 200 1934 1051 

71 1967 553 1962 199 1964 1033 

73 1963 549 1982 198 1944 1021 

75 1944 545 1966 197 1940 1006 

76 1943 541 1981 197 1967 1000 

78 1980 540 1975 196 1980 977 

80 1964 538 1971 194 1968 967 

82 1955 523 1933 193 1953 957 

84 1968 512 1950 190 1955 956 

86 1953 500 1968 187 1963 937 

88 1974 486 1935 185 1981 878 

90 1981 481 1964 184 1982 875 

92 1982 480 1943 176 1974 867 

94 1933 463 1953 172 1951 863 

96 1951 452 1951 158 1933 841 

98 1945 419 1945 149 1945 796 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

Ɍɚɛɥɢɰɚ Ȼ.2 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ  
 Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII Q˒ˑˎˈˊː, ˏଷ ˔⁄  
139 80 76 518 1619 1241 937 588 354 232 154 112 Z˅˄, ˏ 96 96 96 96 96 96 96 96 96 96 96 96 Zː˄, ˏ 80 80 80 81 83 82 82 81 81 81 80 80 H, ˏ 16 16 16 15 14 14 15 15 15 16 16 16 N˄˞˕, ʛʑ˕ 20 11 11 70 195 155 121 79 48 32 22 16 

  Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII Qʑʤʙ, ˏଷ ˔⁄  
359 359 359 359 359 359 359 359 359 359 359 359 Z˅˄, ˏ 96 96 96 96 96 96 96 96 96 96 96 96 Zː˄, ˏ 81 81 81 81 81 81 81 81 81 81 81 81 H, ˏ 15 15 15 16 16 16 16 16 15 15 15 15 Nʑʤʙ, ʛʑ˕ 49 49 49 49 49 49 49 49 49 49 49 49 N˄˞˕ − Nʑʤʙ -29 -38 -38 21 145 106 72 30 -1 -17 -27 -33 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

Ɍɚɛɥɢɰɚ Ȼ.3 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɹɧɜɚɪɟ 

ɋɭɬɨɱɧɚɹ ɫɪɚɛɨɬɤɚ (ɹɧɜɚɪɶ) ݐ ܳ˒ˑˎ ܳː˄ ܳ˔˒ ܳ˅ˇ˘˓ ܳˆˠ˔ ܸː ˃˚ ܸ̱ ˑː ܼːሺ˅˄ሻ ܼˍሺ˅˄ሻ  ܼ˔˓ሺ˅˄ሻ  ܼː˄ ʜˆˠ˔ ˆܰˠ˔ ˓ܰ˃˄ 

3:00 139 170 40 31 170 0,0150 0,0149 96,39 96,37 96,38 80,39 15,99 24 24 

4:00 139 170 40 31 170 0,01 0,0148 96,37 96,34 96,35 80,39 15,97 24 24 

5:00 139 171 40 32 171 0,01 0,0147 96,34 96,31 96,33 80,39 15,94 24 24 

6:00 139 170 40 31 170 0,01 0,0146 96,31 96,29 96,30 80,39 15,91 24 24 

7:00 139 170 40 31 170 0,01 0,0144 96,29 96,26 96,27 80,39 15,89 24 24 

8:00 139 170 40 31 170 0,01 0,0143 96,26 96,23 96,25 80,39 15,86 24 24 

9:00 139 171 40 32 171 0,01 0,0142 96,23 96,20 96,22 80,39 15,83 24 24 

10:00 139 171 40 32 171 0,01 0,0141 96,20 96,18 96,19 80,39 15,80 24 24 

11:00 139 171 40 32 171 0,01 0,0140 96,18 96,15 96,16 80,39 15,77 24 24 

12:00 139 172 40 33 172 0,01 0,0139 96,15 96,12 96,13 80,39 15,74 24 24 

13:00 139 172 40 33 172 0,01 0,0137 96,12 96,09 96,10 80,39 15,71 24 24 

14:00 139 172 40 33 172 0,01 0,0136 96,09 96,06 96,07 80,39 15,68 24 24 

15:00 139 173 40 34 173 0,01 0,0135 96,06 96,02 96,04 80,39 15,65 24 24 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.3 

ɋɭɬɨɱɧɚɹ ɫɪɚɛɨɬɤɚ (ɹɧɜɚɪɶ) ݐ ܳ˒ˑˎ ܳː˄ ܳ˔˒ ܳ˅ˇ˘˓ ܳˆˠ˔ ܸː ˃˚ ܸ̱ ˑː ܼːሺ˅˄ሻ ܼˍሺ˅˄ሻ  ܼ˔˓ሺ˅˄ሻ  ܼː˄ ʜˆˠ˔ ˆܰˠ˔ ˓ܰ˃˄ 

16:00 139 173 40 34 173 0,01  0,0134 96,02 95,99 96,01 80,39 15,61 24 24 

17:00 139 173 40 34 173 0,01 0,0133 95,99 95,96 95,98 80,39 15,58 24 24 

18:00 139 174 40 35 174 0,01 0,0131 95,96 95,93 95,94 80,40 15,55 24 24 

19:00 139 174 40 35 174 0,01 0,0130 95,93 95,89 95,91 80,40 15,51 24 24 

20:00 139 175 40 36 175 0,01 0,0129 95,89 95,86 95,88 80,40 15,48 24 24 

21:00 139 40 40 -99 40 0,01 0,0132 95,86 95,95 95,91 80,09 15,81 6 6 

22:00 139 40 40 -99 40 0,01 0,0136 95,95 96,05 96,00 80,09 15,91 6 6 

23:00 139 41 40 -98 41 0,01 0,0139 96,05 96,14 96,09 80,09 16,00 6 6 

0:00 139 41 40 -98 41 0,01 0,0143 96,14 96,22 96,18 80,09 16,09 6 6 

1:00 139 40 40 -99 40 0,01 0,0146 96,22 96,31 96,27 80,09 16,17 6 6 

2:00 139 40 40 -99 40 0,01 0,0150 96,31 96,39 96,35 80,09 16,26 6 6 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɹɧɜɚɪɹ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – ɂɄɇ ɹɧɜɚɪɹ 



115 
 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ 20 ȼ 315 

 

Ɋɢɫɭɧɨɤ Ƚ.1 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ 20 ȼ 3.15
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ɍɚɛɥɢɰɚ Ⱦ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉ.ɟ. ɂ.ɟ. 

ɉɪɨɞɨɥɶɧɚɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ  

ɡɚɳɢɬɚ ȽȽ 
 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,58 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

Ɍɨɤ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 

Ͳ,ͷ ∙  ʜ 1,95 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 5,85 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɹ 
ɧɚ ɡɟɦɥɸ 

ܷ଴ 
 ଶ ܷ଴ଶீ - 10 ȼ ܷ଴ଷݐ ଵ ܷ଴ଵீ - 2 ȼݐ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

0,15 - 

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 

ɧɚɩɪɹɠɟɧɢɢ ȽȽ 
>ܷ 

2 ɫɬ-ɧɶ ܷ஼ʟଶ ͳ,Ͷ ∙ ܷːˑˏ.ˆ 147 ȼ 

1 ɫɬ-ɧɶ ܷ஼ʟଵ ͳ,ʹ ∙ ܷːˑˏ.ˆ 126 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,28 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,67 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫଶʝʡʠ Ͳ,Ͷ ∙  ʜ 1,575 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫଵʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,22 Ⱥܫ

ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,34 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫଵʝʡʠ ͳ,ͷ͵ ∙  ʜ 6 Ⱥܫ

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ <ܼ 

1 ɫɬ-ɧɶ ܼଵ 0,63 2,4 Ɉɦ 

2 ɫɬ-ɧɶ ܼଶ 0,33 13,69Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ ȽȽ 

 ʟܫ

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹∙  ௙ːˑˏ 1,45 Ⱥܫ

ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ʹʹ∙  ௙ːˑˏ 2,04 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʡʝ 
ʹ,ͳͻ∙  ௙ːˑˏ 3,74 Ⱥܫ
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 

Ɍɚɛɥɢɰɚ Ⱦ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

 
 
 
 
 

Ɂɚɳɢɬɵ 
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ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 ɫ

ɢɝ
ɧɚ

ɥ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɹ 

ȼ4
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ + + + +    

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮ. ɡɚɳɢɬɚ 
ȽȽ 

 ܩ∆ܫ
     +  

Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ 

ܷ଴ீ 
      + + ݐ ଶ + + +     ܷ଴ଷݐ     + + + ଵݐ

Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ȽȽ 

ܷ > 
1 ɫɬ-ɧɶ ݐଵ + +      

2 ɫɬ-ɧɶ ݐଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ      +  

ɂɈ + +      

ɈɌɋ I 
 +       ଶݐ   +     ଵݐ

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ      +  

ɂɈ + +      

ɈɌɋ 
      + + ଶݐ +  +     ଵݐ

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ܼ < 

1 ɫɬ-ɧɶ 
     + + + ଶݐ   +     ଵݐ

2 ɫɬ-ɧɶ 
      + + ଶݐ   +     ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ ȽȽ 

ܫ˓  

ɋɈ      +  

ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      

 






