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 0,1% .................................... 1906 ɦ3/ɫ; 
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ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ................................................................................. 90 ɦ / 39,6 ɦ; 
ɞ) ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɝɪɭɧɬɨɜɭɸ . 34,5 ɦ / 39,6 ɦ; 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

ɚ) ɬɢɩ ........................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 

ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ .................................................... 3 ɨɬɜɟɪɫɬɢɣ 9×14; 

ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ............................................................................................ 52,5 ɦ; 

ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ............................................................................. 39,6 ɦ; 

10.  Ɂɞɚɧɢɟ Ƚɗɋ: 



8 

 

ɚ) ɬɢɩ ɡɞɚɧɢɹ ................................................................................... ɩɪɢɩɥɨɬɢɧɨɟ; 

ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ .............................................................................................. 3; 

ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ .......................................................................... ɫɤɚɥɶɧɨɟ; 

ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ..................... ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ;     
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ............................................................... ɢɡɨɝɧɭɬɚɹ; 

ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ...................................................... 22,4 ɦ; 

11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ............................................................................... ɉɅ40Ȼ-ȼ-560; 

ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ......................................................................... ɋȼ-840/150-52; 

ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ..................................................................... 56,25 Ɇȼɬ; 

ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ....................................................................... 115,4 ɨɛ/ɦɢɧ; 

ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ..................................................... ɌȾɐ-80000/220-ɍ1; 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ .............................................................. 29 ɤɨɩ/ɤȼɬ·ɱ; 
ɛ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ:  ɇɉȼ ......................................... 12,24 ɦɥɧ. ɪɭɛ.;  
 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ............................... 12 ɝɨɞɚ. 
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ȼȼȿȾȿɇɂȿ 

 

ɗɧɟɪɝɢɹ ɬɟɤɭɳɟɣ ɜɨɞɵ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɬɚɪɟɣɲɢɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɩɥɚɧɟɬɟ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɪɚɫɩɨɥɨɠɟɧɨ ɨɤɨɥɨ 9% 
ɦɢɪɨɜɵɯ ɡɚɩɚɫɨɜ ɝɢɞɪɨɷɧɟɪɝɢɢ. ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɝɢɞɪɨɷɧɟɪɝɨɪɟɫɭɪɫɨɜ 
Ɋɨɫɫɢɢ ɫɨɫɬɚɜɥɹɟɬ 850 ɦɥɪɞ ɤȼɬ.ɱ, ɢɡ ɤɨɬɨɪɵɯ 120 ɦɥɪɞ ɤȼɬ.ɱ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ȿɜɪɨɩɟɣɫɤɭɸ ɱɚɫɬɶ ɫɬɪɚɧɵ ɢ 730 ɦɥɪɞ ɤȼɬ.ɱ ɧɚ ɋɢɛɢɪɶ ɢ Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ. 

Ƚɢɞɪɨɫɬɚɧɰɢɢ ɧɟ ɜɵɡɵɜɚɸɬ ɧɢɤɚɤɢɯ ɜɨɩɪɨɫɨɜ, ɩɨɫɤɨɥɶɤɭ ɢɯ ɦɨɳɧɨɫɬɢ 
ɧɚɯɨɞɹɬɫɹ ɜɧɟ ɤɨɧɤɭɪɟɧɰɢɢ ɩɨ ɦɧɨɠɟɫɬɜɭ ɩɚɪɚɦɟɬɪɨɜ — ɨɧɢ ɨɬɧɨɫɹɬɫɹ ɤ 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɢɫɬɨɱɧɢɤɚɦ ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ 
ɫɢɫɬɟɦɧɵɯ ɩɢɤɨɜɵɯ ɧɚɝɪɭɡɨɤ, ɛɵɫɬɪɨ ɜɵɯɨɞɹ ɧɚ ɡɚɞɚɧɧɭɸ ɦɨɳɧɨɫɬɶ, ɚ ɢɯ 
ɷɧɟɪɝɢɹ ɞɨɫɬɚɬɨɱɧɨ ɞɟɲɟɜɚ. ȼ ɭɫɥɨɜɢɹɯ ɟɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɫɢɬɭɚɰɢɢ 
ɜɨɡɪɚɫɬɚɧɢɹ ɩɢɤɨɜɵɯ ɧɚɝɪɭɡɨɤ ɢɡ-ɡɚ ɜɨɡɪɨɫɲɟɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɧɚɫɟɥɟɧɢɟɦ ɢ 
ɫɮɟɪɨɣ ɭɫɥɭɝ ɜɬɨɪɨɟ ɤɚɱɟɫɬɜɨ ɫɬɚɧɨɜɢɬɫɹ ɨɫɨɛɟɧɧɨ ɰɟɧɧɵɦ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɦɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɥɸɛɵɯ ɜɨɞɨɬɨɤɚɯ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡɦɟɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ 
ɚɝɪɟɝɚɬɨɜ. Ɉɫɨɛɨɟ ɫɜɨɣɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 
ɱɬɨ ɢɯ ɪɚɡɪɭɲɟɧɢɟ ɜɵɫɜɨɛɨɠɞɚɟɬ ɧɚ ɜɨɥɸ ɪɚɡɪɭɲɢɬɟɥɶɧɭɸ ɫɬɢɯɢɸ, ɩɪɢɜɨɞɹɳɟɟ 
ɡɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ ɤ ɤɨɥɨɫɫɚɥɶɧɵɦ ɦɚɬɟɪɢɚɥɶɧɵɦ ɭɛɵɬɤɚɦ, ɧɨ ɱɬɨ ɨɫɨɛɨ ɜɚɠɧɨ 
ɤ ɛɨɥɶɲɢɦ ɱɟɥɨɜɟɱɟɫɤɢɦ ɠɟɪɬɜɚɦ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦ ɤɪɚɣɧɟ ɫɟɪɶɟɡɧɵɣ 
ɩɨɞɯɨɞ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ 
ɛɟɡɨɩɚɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɪɟɫɭɪɫɨɜ.  

ɐɟɥɶɸ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɑɚɪɵɲ 
ɟё ɫɨɨɪɭɠɟɧɢɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɫɢɥɨɜɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɚ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɜɨɩɪɨɫɨɦ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ 
ɩɪɨɢɡɜɟɞɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ ɞɨɪɚɛɨɬɤɟ ɫɟɪɜɨɦɨɬɨɪɨɜ ɉɅ ɬɭɪɛɢɧɵ 
ɧɚ ɩɪɢɦɟɪɟ ɀɢɝɭɥɟɜɫɤɨɣ Ƚɗɋ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ             
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 

ɑɚɪɵɲ - ɪɟɤɚ ɜ ɋɢɛɢɪɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ, ɥɟɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ Ɉɛɢ. Ⱦɥɢɧɚ 
547 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 22 200 ɤɦ². Ȼɟɪёɬ ɧɚɱɚɥɨ ɫ Ʉɨɪɝɨɧɫɤɨɝɨ ɯɪɟɛɬɚ. 
 

 1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 

 1.1.1 Ʉɥɢɦɚɬ 

 

 Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ ɢ 
ɤɨɪɨɬɤɢɦ, ɧɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɬɟɩɥɵɦ ɥɟɬɨɦ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ – ɨɬ 
ɦɢɧɭɫ 17°ɋ ɞɨ ɦɢɧɭɫ 25°C, ɢɸɥɹ – ɩɥɸɫ 20°ɋ - ɩɥɸɫ 30°ɋ. Ɉɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ 
ɨɤɨɥɨ 500 ɦɦ ɜ ɝɨɞ. 
 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 

ɇɚɱɢɧɚɟɬɫɹ ɫ Ʉɨɪɝɨɧɫɤɨɝɨ ɯɪɟɛɬɚ ɧɚ ɫɟɜɟɪɨ-ɡɚɩɚɞɟ Ⱥɥɬɚɣɫɤɢɯ ɝɨɪ, ɜɩɚɞɚɟɬ 
ɜ Ɉɛɶ ɜ ɍɫɬɶ-ɑɚɪɵɲɫɤɨɣ ɉɪɢɫɬɚɧɢ. ɑɚɪɵɲ — ɬɢɩɢɱɧɨ ɝɨɪɧɚɹ ɪɟɤɚ, ɬɟɤɭɳɚɹ 
ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɱɟɪɟɡ Ⱥɥɬɚɣɫɤɢɟ ɝɨɪɵ. Ɇɧɨɝɨ ɩɟɪɟɤɚɬɨɜ. 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɑɚɪɵɲ ɡɚ ɩɟɪɢɨɞ 1946-1995 ɝɝ. 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ ݐ = ͵ͳ͸ ∙ ͵ͳͷ͵͸ͲͲͲ = ͻ,ͻ͹ ˍˏଷ, (1.1) 

  

ɝɞɟ ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; 
 .ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ – ݐ 

 

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

 

Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɡɢɦɧɹɹ ɥɟɬɧɹɹ 𝑧ʑʐ, ˏ ܹ, ˍˏଷ 𝑧ʜʐ, ˏ ܳ, ˏଷ/ܿ 𝑧ʜʐ, ˏ ܳ, ˏଷ/ܿ 

550 0 550 0 550 0 

555 0,4 551 48 551 50 

560 0,9 551,7 92 552 100 
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565 1,8 552,7 189 553 200 

570 2,6 553,7 332 554 350 

580 4,4 554,8 589 555,01 600 

586 6,34 555 690 555,2 700 

 

 
 

Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
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Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

 

 

Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 

 

Ɍɚɛɥɢɰɚ 1.2 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɄɏ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
Q, ɦ3/ɫ I II III IV V VI VII VIII IX X XI XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 250 250 250 250 250 250 250 250 250 250 250 250 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 2 5 9 10 9 4 2 2 1 

ɂɫɩɚɪɟɧɢɟ 0 0 0 1 2 3 3 3 1 1 1 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 1 1 1 3 -4 -5 -5 -4 4 3 3 2 

 

1.1.3 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ: ɇɨɜɨɫɢɛɢɪɫɤɨɟ ɊȾɍ; 
Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ 1049 Ɇȼɬ; 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 288 Ɇȼɬ; 
Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 2%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 7%; 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN = 8,9. 

 

1.1.4 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

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

ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ ɑɚɪɵɲ – ɫɤɚɥɚ. 
 

1.1.5 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

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

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬ ɩɨ ɭɬɨɱɧɟɧɢɸ ɢɫɯɨɞɧɨɣ ɫɟɣɫɦɢɱɧɨɫɬɢ ɩɟɪɟɫɦɨɬɪɟɧɵ 
ɩɟɪɜɢɱɧɵɟ ɨɩɢɫɚɧɢɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɜ ɨɛɲɢɪɧɨɣ ɨɛɥɚɫɬɢ ɡɚ ɩɟɪɢɨɞ ɫ 1964 ɩɨ 
2000 ɝɨɞɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɜɨɡɞɟɣɫɬɜɢɣ ɨɬ ɦɟɫɬɧɵɯ ɢ ɭɞɚɥɟɧɧɵɯ 
ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɩɟɪɢɨɞɨɜ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɧɚ ɭɱɚɫɬɤɟ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɛɨɥɟɟ 5 ɛɚɥɥɨɜ. 
 

1.2 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
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ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɫɥɟɞɭɸɳɢɟ 
ɫɬɚɧɰɢɢ: 

– Ɇɚɦɚɤɚɧɫɤɚɹ Ƚɗɋ – ɜ ɬɭɪɛɢɧɧɨ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɱɚɫɬɢ. 
– Ʉɭɦɫɤɚɹ Ƚɗɋ – ɜ ɬɭɪɛɢɧɧɨ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɱɚɫɬɢ. 

 

2. ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 

 

ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 
(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ. Ɉɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ ɡɚɞɚɧɧɨɝɨ 
ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ V - IX ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ X -  IV 
ɦɟɫɹɰɵ).  

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ. 
Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ 
ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲ = ݉݊ + ͳ, 

 
(2.1) 

ɝɞɟ  n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ; 
m
ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ 
ɫɪɟɞɧɢɯ ɡɚ ɡɢɦɧɢɣ ɫɟɡɨɧ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ. Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

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

ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=50%) 
ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ 

ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 1948 ɢ 1954 ɝɝ. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1948ɝ.: 
˒ܭ  = ܳ˒,ହ଴%ܳ˒,ଵଽସ଼ = ͸ͳͷͷͺͻ = ͳ,ͲͶ, 

 

(2.2) 

ˏܭ = ܳˏ,ହ଴%ܳˏ,ଵଽସ଼ = ͳͳͶͳͶͳ = Ͳ,ͺ, 
 

(2.3) 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1954ɝ.: 
ˏܭ  = ܳ˒,ହ଴%ܳ˒,ଵଽହସ = ͸ͳͷ͸Ͳͳ = ͳ,Ͳʹ, 

 

(2.4) 

˒ܭ = ܳˏ,ହ଴%ܳˏ,ଵଽହସ = ͳͳͶͳ͵ͳ = Ͳ,ͺ͹. 
 

(2.5) 

ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ 
ɤ ɟɞɢɧɢɰɟ, ɬɨ ɟɫɬɶ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 

Ɂɚ ɪɚɫɱёɬɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɦ 1954 ɝ. 
ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=90%) 
Ɂɚ ɦɚɥɨɜɨɞɧɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90%, 

ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 1977 ɝɨɞ.  
ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ ɭɦɧɨɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. (ɬɚɛɥɢɰɵ 2.1 ɢ 2.2). 
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Ɍɚɛɥɢɰɚ 2.1 -  Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɧɢɟɦ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 

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

Q50% - Q90% 18 25 0 88 53 123 336 -53 112 84 -7 11 

ɂɡɦɟɧɟɧɢɹ 
Q90% 

0 0 0 0 0 0 0 53 0 0 7 0 

Q90% 

ɤɨɪɪɟɤ. 56 42 60 147 336 588 

 

665 

 

503 

 

287 

 

161 

 

144 

 

84 

 

Ɍɚɛɥɢɰɚ 2.2 -  Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ  
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 

Q50%, 

ɦ3/ɫ 74 67 60 235 389 711 1001 504 399 245 144 95 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ 

 

ɋɨɝɥɚɫɧɨ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɢɦɟɟɬ II ɤɥɚɫɫ 
ɤɚɩɢɬɚɥɶɧɨɫɬɢ. ɋɨɨɪɭɠɟɧɢɟ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɨ ɧɚ 
ɩɪɨɩɭɫɤ ɩɨɥɨɜɨɞɶɹ ɫ ɪɚɫɯɨɞɨɦ, ɟɠɟɝɨɞɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɤɨɬɨɪɨɝɨ 
ɫɨɫɬɚɜɥɹɟɬ 1,0 % (ɨɫɧɨɜɧɨɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ). Ɋɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɱɢɫɥɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
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(ɩɪɨɩɭɫɤ ɩɨɥɨɜɨɞɶɹ ɫ ɪɚɫɯɨɞɨɦ, ɟɠɟɝɨɞɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɤɨɬɨɪɨɝɨ 
ɫɨɫɬɚɜɥɹɟɬ 0,1 %).  

ɋɪɟɞɧɢɣ ɩɚɜɨɞɤɨɜɵɣ ɪɚɫɯɨɞ ɪɟɤɢ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ̅ = ∑ ܳ𝑖݊ = ͳͷͺʹͲͷͲ = ͵ͳ͸, 

 

(2.6) 

ɝɞɟ n – ɨɛɴёɦ ɜɵɛɨɪɤɢ (ɪɹɞ ɥɟɬ). 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɢɥɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
௩ܥ  = √Σሺ݇ − ͳሻଶ݊ , (2.7) 

ɝɞɟ  - ɦɨɞɭɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݇ = ܳ௡ܳ˔˓. (2.8) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
௦ܥ  = Σሺ݇ − ͳሻଷܥ௩ଷ ∙ ݊ .  (2.9) 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 
 

Ɍɚɛɥɢɰɚ 2.4 – ȼɵɱɢɫɥɟɧɢɟ ɪɚɫɯɨɞɨɜ, ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɜɨɞɵ ݌, % Ɏ ܯ௦ ݇௦ ܳ௦ 

0,1 3,91 0,64 1,64 518 

0,5 3,10 0,51 1,51 476 

1 2,73 0,45 1,45 457 
 

 

2.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 

 

ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɫɬɪɨɹɬɫɹ ɩɨ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɧɠɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɩɨ ɭɛɵɜɚɧɢɸ, ɞɟɥɟɧɢɸ ɟё ɧɚ ɡɨɧɵ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɢɪɚɳɟɧɢɹɦ ɧɚɝɪɭɡɤɢ ɢ ɜɵɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɵɯ 
ɡɨɧɚɯ. 

ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, 
 

 

iК
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2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

௧ܲ௠௔௫ = ܽ௠௔௫ + ܾ௠௔௫ ∙ cosሺ͵Ͳ° ∙ ݐ − ͳͷ°ሻ,                             (2.10) 

 

ɝɞɟ ݐ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ, 
      ܽ, ܾ – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ: 
         =  ́̀
 ˏ     
+  ˎ̍
 ̞     
2=
3

5

5

 ܾ௠௔௫ = ௉́ ˋˏ೘𝑎𝑥−௉ˎ ˈ˕೘𝑎𝑥ଶ = ଷହହହଷ−ଶ଺଼ଶହଶ = Ͷ͵͸Ͷ.              (2.12) 

 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ௧̝ܲ ˓ = ܽ˔˓ + ܾ˔˓ ∙ cosሺ͵Ͳ° ∙ ݐ − ͳͷ°ሻ,              (2.13) 

   ̝˓
=  ́̀
ˏ˓̝
+  ˎ̍
˕̝˓
2=
5

0

4

9

+

3

7

 ܾ˔˓ = ௉́ ˋˏ˔˓ +௉ˎ ˈ˕˔˓ଶ = ହ଴ସଽ−ଷ଻ଽସଶ = ͸ʹ͹.                     (2.15) 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɱɟɬɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ, ɱɢɫɥɟ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ ɊȾɍ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 

 

Ɍɚɛɥɢɰɚ 2.5 -  Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

Ɇɟɫɹɰ ௧ܲ௠௔௫ ܲ̅௧ 

1 5353 5027 

2 5191 4864 

3 4911 4584 

4 4587 4259 

5 4307 3978 

6 4145 3816 

7 4144 3815 

8 4306 3977 

9 4585 4258 

10 4909 4582 

11 5189 4863 

12 5352 5026 
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Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.3. 

 

 
 

Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

Ɋɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ 
ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɤɪɵɜɚɬɶɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɬɚɧɰɢɹɦɢ, ɞɥɹ ɱɟɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ ɷɬɢ ɫɬɚɧɰɢɢ ɜ ɝɪɚɮɢɤɢ, ɢɫɩɨɥɶɡɭɹ ɡɚɞɚɧɧɭɸ ɩɨ ɧɢɦ 
ɢɫɯɨɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. ɍɱɚɫɬɢɟ ɜ ɩɨɤɪɵɬɢɢ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
ɡɚɞɚɟɬɫɹ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ Ƚɗɋ ɜ ɜɢɞɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 

ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɟ: 

  Nɭɫɬ.ɫɭɳ = ʹ͵ͷ Ɇȼɬ, 
 

 

ɗɫɭɬ
ɫɭɳ.ɝɷɫ.ɡɢɦ = ͺͶ͵,ͷ ɦɥɧ. Ɇȼɬ∙ɱ. 

 
 

ɂɫɩɨɥɶɡɭɹ ɂɄɇ ɩɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɨɩɪɟɞɟɥɢɥɢ ɡɨɧɭ ɢɯ ɪɚɛɨɬɵ 
ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ, ɬɨ ɟɫɬɶ ɩɨɫɬɪɨɢɦ ɩɪɹɦɨɭɝɨɥɶɧɵɣ 
ɬɪɟɭɝɨɥɶɧɢɤ, ɨɞɢɧ ɤɚɬɟɬ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ ɜɵɪɚɛɨɬɤɟ ɫɬɚɧɰɢɢ ɡɚ ɫɭɬɤɢ, ɚ ɜɬɨɪɨɣ 
ɤɚɬɟɬ ɪɚɜɟɧ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. Ɂɚɬɟɦ ɨɩɪɟɞɟɥɢɥɢ 
ɦɟɫɬɨ ɩɨɥɭɱɟɧɧɵɯ ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɧɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɬɚɤ, ɱɬɨɛɵ ɟɝɨ ɤɚɬɟɬɵ 
ɛɵɥɢ ɩɚɪɚɥɥɟɥɶɧɵ ɤɨɨɪɞɢɧɚɬɧɵɦ ɨɫɹɦ ɢ ɩɪɨɟɰɢɪɭɟɦ ɭɱɚɫɬɨɤ, ɤɨɬɨɪɵɣ ɨɧ ɡɚɧɹɥ, 
ɧɚ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ. 

0

1000

2000

3000

4000

5000

6000

1 2 3 4 5 6 7 8 9 10 11 12

P
,Ɇ

ȼ
ɬ

ɆɟɫɹɰɚɆɚɤɫɢɦɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɋɪɟɞɧɢɟ ɧɚɝɪɭɡɤɢ



19 

 

 

2.5 Ɋɟɠɢɦɵ ɪɚɛɨɬɵ Ƚɗɋ 

 

2.5.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 

Ɋɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɤɪɵɜɚɬɶɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɬɚɧɰɢɹɦɢ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɜɩɢɫɚɬɶ ɷɬɢ ɫɬɚɧɰɢɢ ɜ ɝɪɚɮɢɤɢ, ɢɫɩɨɥɶɡɭɹ ɡɚɞɚɧɧɭɸ ɩɨ ɧɢɦ ɢɫɯɨɞɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ. 

ɂɫɩɨɥɶɡɭɹ ɤɪɢɜɭɸ ɫɜɹɡɢ ɩɨ ɧɢɠɧɟɦɭ ɛɶɟɮɭ, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɚɛɨɬɵ ɩɨ 
ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ ɩɨ ȼɏɄ, ɩɨɥɭɱɟɧɵ ɜɵɪɚɛɚɬɵɜɚɟɦɵɟ ɦɨɳɧɨɫɬɢ. ɉɨɫɱɢɬɚɧɚ 
ɪɚɡɧɨɫɬɶ ɦɨɳɧɨɫɬɢ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ ȼɏɄ. ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɩɪɨɫɭɦɦɢɪɨɜɚɧɵ. ɋɭɦɦɚ ɩɨɥɭɱɢɥɚɫɶ ɩɨɥɨɠɢɬɟɥɶɧɨɣ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɢɡɛɵɬɤɭ 
ɜɨɞɵ, ɬɨ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɟё ɩɨ ɦɟɫɹɰɚɦ. 

Ɋɚɫɱёɬɵ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɩɪɨɢɡɜɟɞɟɧɵ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ: 

 ܰ = ேܭ ∙ ܳ ∙  ˑˇ˅,                (2.16)˒ܪ

 

ɝ
ɞ
ɟܰܭ- ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; Q–ɪɚɫɯɨɞ; 

 .ˑˇ˅ – ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ˒ܪ      

˅ˇˑ˒ܪ  = ܼɜɛ − ܼɧɛ ∙ (ܳː˄ሺݐሻ൯ − ∆ℎ,            (2.17) 

 

ɝɞɟ     ܼɜɛ- ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɦɟɬɤɟ ɇɉɍ=586 ɦ);            ܼɧɛ ∙ (ܳː˄ሺݐሻ൯ - ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ 
ɤɪɢɜɵɦ ɫɜɹɡɢ ɩɨ ɭɫɥɨɜɢɸ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ; 

          ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
Ⱦɥɹ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɭɜɟɥɢɱɢɥ ɡɢɦɧɸɸ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ ɫɜɟɪɯ ɛɵɬɨɜɨɣ, ɱɬɨ ɛɵɥɨ ɞɨɫɬɢɝɧɭɬɨ ɡɚ ɫɱɟɬ 
ɡɚɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɨɷɬɨɦɭ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɝɢɞɪɨɭɡɥɚ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. 
ɉɪɢ ɷɬɨɦ ɢɡɛɵɬɤɢ ɩɪɢɬɨɤɚ ɜɨɞɵ ɜɨ ɜɪɟɦɹ ɩɨɥɨɜɨɞɶɹ ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. ɇɚɢɛɨɥɶɲɟɟ 
ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɞɨɫɬɢɝɧɭɬɨ ɜ ɞɟɤɚɛɪɟ – ɹɧɜɚɪɟ ɦɟɫɹɰɟ, ɡɚ ɫɱɟɬ 
ɢɡɥɢɲɤɨɜ ɜɨɞɵ, ɩɨɥɭɱɟɧɧɵɯ ɥɟɬɨɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.6 – 2.8. 

 

Ɍɚɛɥɢɰɚ 2.6-  Ɋɟɠɢɦ ɪɚɛɨɬɵ  
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 
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Qɛɵɬ 90% 
56 42 60 147 336 588 

 

665 

 

503 

 

287 

 

161 

 

144 

 

84 
Qɜɯɤ 240 240 240 240 240 240 240 240 240 240 240 240 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.6 
Qɮɢɥɶɬɪ 1 1 1 2 5 9 10 8 4 2 2 1 
Qɢɫɩɚɪɟɧ 0 0 0 1 3 6 7 5 3 1 0 0 
Qɥɟɞ 1 1 1 1 -1 -2 -3 -2 -1 3 3 2 
ɋɭɦɦɚ 
ɩɨɬɟɪɶ 2 2 3 5 7 13 13 10 6 6 6 4 
Qɩɨɥ.ɛɵɬ 54 40 57 142 329 575 652 493 281 155 138 86 
Zɜɛ, ɦ 586 586 586 586 586 586 586 586 586 586 586 586 
Zɧɛ, ɦ 552 551 552 553 555 556 556 556 554 553 553 552 

ɇɩɨɥ, ɦ 
33 

 

34 

 

33 

 

32 

 

30 

 

29 

 

29 

 

29 

 

31 

 

32 

 

32 

 

33 

 
Nɜɨɞɨɬ 

(ɛɵɬ), Ɇɜɬ 14 10 15 40 90 153 172 145 78 43 41 24 
Z ɜɛ(ɜɯɤ), ɦ 586 586 586 586 586 586 586 586 586 586 586 586 
Z ɧɛ(ɜɯɤ), ɦ 555 555 555 555 555 555 555 555 555 555 555 555 

ɇ(ɜɯɤ), ɦ 
31 

 

31 

 

31 

 

31 

 

31 

 

31 

 

31 

 

31 

 

31 

 

31 

 

31 

 

31 

 
N(ɜɯɤ), Ɇȼɬ 59 59 59 59 59 59 59 59 59 59 59 59 
Nɜɨɞɨ-Nɜɯɤ -44 -48 -44 -19 31 95 114 86 19 -15 -18 -34 

 

 

 

Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɨɳɧɨɫɬɟɣ 

2.5.2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ 

ɢ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɚɯ 

 

Ɋɚɫɱɟɬ ɧɚɱɚɬ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɬɨ ɟɫɬɶ ɭɪɨɜɟɧɶ 
ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ  ∇ɇɉɍ = 586 ɦ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɨɬɦɟɬɤɢ ɍɆɈ 
(ɦɢɧɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ), ɤɨɬɨɪɚɹ ɪɚɜɧɚ 576,7 ɦ. 

ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɯ ɢ 

ɫɪɟɞɧɟɜɨɞɧɵɯ ɝɨɞɚɯ ɩɨ ɜɨɞɧɨɫɬɢ ɭɫɥɨɜɢɹɯ ɢɡɨɛɪɚɠёɧ ɧɚ ɪɢɫɭɧɤɟ 2.5 

 

 
 

Ɋɢɫɭɧɨɤ 2.5-Ƚɪɚɮɢɤ ɧɚɩɨɥɧɟɧɢɹ ɢ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ ɜ ɦɚɥɨɜɨɞɧɵɯ ɢ 
ɫɪɟɞɧɟɜɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɜɨɞɧɨɫɬɢ 

 

2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

 

ɇɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨ ɪɚɛɨɬɵ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɑɚɪɵɲɫɤɨɣ Ƚɗɋ. ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɝɪɚɮɢɤ ɫɭɬɨɱɧɵɯ 
ɧɚɝɪɭɡɨɤ. ɑɬɨɛɵ ɜɩɢɫɚɬɶ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ, ɪɚɡɞɟɥɢɦ ɇɨɜɨɫɢɛɢɪɫɤɭɸ Ƚɗɋ 

ɧɚ 2 ɱɚɫɬɢ, ɢ ɜɩɢɲɟɦ ɑɚɪɵɲɫɤɭɸ Ƚɗɋ. 
əɧɜɚɪɶ: 

576,00

578,00

580,00

582,00

584,00

586,00

588,00

1 2 3 4 5 6 7 8 9 10 11 12 13

Z
 ȼ

Ȼ,
ɦ

Ɇɟɫɹɰɵ

Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ ɋɪɟɞɧɟɜɨɞɧɵɣ ɇɉɍ ɍɆɈ
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ʐܰ˃ˊ˃ = ͺ,ͺ ∙ ܳ˔˃ː.˒ˑ˒˖˔ˍ. ∙ ˢː˅.ͳͲͲͲܪ = ͹ͷ ʛʑ˕ 

 

(2.18) 

 Эʐ˃ˊ˃ = ʐܰ˃ˊ˃ ∙ ʹͶͳͲͲͲ = ͳ,ʹͶ ˏˎː. ʙʑ˕ ∙ ʦ 

 

(2.19) 

 Эʞˋˍ = Эʒ˃˓. − Эʐ˃ˊ˃ = Ͳ,Ͷͳ ˏˎː. ʙʑ˕ ∙ ʦ 

 

(2.20) 

 

 

ɇɚ ɂɄɇ ɩɪɨɜɨɞɢɦ ɥɢɧɢɸ Эʞˋˍ, ɢ ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ: ʞܰˋˍ = ͷʹ ʛʑ˕  
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ: 
 ʟܰ˃˄. = ʐܰ˃ˊ˃ + ʞܰˋˍ = ͳʹ͹ ʛʑ˕ (2.21) 

 

ɂɸɧɶ: 

ʐܰ˃ˊ˃ = ͺ,ͺ ∙ ܳ˔˃ː.˒ˑ˒˖˔ˍ. ∙ ˡː˟ͳͲͲͲˋܪ = Ͷͻ ʛʑ˕ 

 

(2.22) 

 Эʐ˃ˊ˃ = ʐܰ˃ˊ˃ ∙ ʹͶͳͲͲͲ = Ͳ,ͻ͵ ˏˎː. ʙʑ˕ ∙ ʦ 

 

(2.23) 

 Эʞˋˍ = Эʒ˃˓. − Эʐ˃ˊ˃ = Ͳ,ʹ͸ ˏˎː. ʙʑ˕ ∙ ʦ 

 

(2.24) 

 

ɇɚ ɂɄɇ ɩɪɨɜɨɞɢɦ ɥɢɧɢɸ Эʞˋˍ, ɢ ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ: ʞܰˋˍ = ʹͻ ʛʑ˕  
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ: 
 ʟܰ˃˄. = ʐܰ˃ˊ˃ + ʞܰˋˍ = ͹ͺ ʛʑ˕ (2.25) 
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3. Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

 3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

  

 3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ (ɬɚɛɥɢɰɚ 3.1): 
ʒЭʠሺܳʒЭʠሻܪ  = ∇ʑʐ − 𝑧ʜʐሺܳʜʐሻ − ∆ℎ,  (3.1) 

  

ɝɞɟ ∇ʑʐ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ; 
 𝑧ʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; 
 ∆ℎ –ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

 

Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ: 
 ܳ௠𝑖௡ = ʹͲͲ ˏଷ ˔⁄  .  

  

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 ܳʒЭʠ = ˖ܰ˔˕݇ே ∙  ʒЭʠ, (3.2)ܪ

  

ɝɞɟ ˖ܰ˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ʌɟɫɨɜɫɤɨɣ Ƚɗɋ ɢɡ ɜɵɪɚɠɟɧɢɹ; 
 ݇ே – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
 .ʒЭʠ – ɧɚɩɨɪ ɧɚ Ƚɗɋ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨܪ 

 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ ˓ܪʒЭʠܪ√ , (3.3) 

  

ɝɞɟ ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 
ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; 
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 ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ – ˓ܪ
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 

 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɇȻ  ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 

Qɧɛ, 

ɦ3/ɫ 
Zɧɛ, ɦ Hɧɩɭ, ɦ ɇɭɦɨ, ɦ ɇzɜɛ1, ɦ ɇ, ɦ Q, ɦ3/ɫ ɇ, ɦ Q, ɦ3/ɫ 

5 550,30 35,70 26,40 32,62 498 29,59 574,96 25,62 

15,2 550,82 35,18 25,88 32,10 505 29,17 570,46 25,22 

18,9 550,98 35,02 25,72 31,94 510 28,89 565,92 24,82 

53,2 552,01 33,99 24,69 30,91 515 28,61 561,34 24,42 

65,2 552,22 33,78 24,48 30,70 520 28,33 556,72 24,02 

83,1 552,45 33,55 24,25 30,47 525 28,06 552,07 23,62 

92,4 552,55 33,45 24,15 30,38 530 27,80 547,37 23,22 

120,5 552,78 33,22 23,92 30,14 535 27,54 542,64 22,82 

149,8 553,00 33,00 23,70 29,92 540 27,28 537,86 22,42 

170,5 553,18 32,82 23,51 29,74 545 27,03 533,04 22,02 

180,9 553,29 32,71 23,41 29,64 550 26,79 528,18 21,62 

241,5 553,99 32,01 22,71 28,93 555 26,55 523,27 21,22 

324,8 555,01 30,99 21,69 27,91 560 26,31 518,31 20,82 

360 555,35 30,65 21,35 27,57 565 26,08 513,31 20,42 

400 555,67 30,33 21,03 27,26 570 25,85 508,26 20,02 

450 556,00 30,00 20,70 26,93 575 25,62   

480 556,21 29,79 20,49 26,71 

500 556,37 29,63 20,33 26,55 

520 556,56 29,44 20,14 26,36 

540 556,77 29,23 19,93 26,15 

560 557,00 29,00 19,70 25,92 

580 557,23 28,77 19,47 25,69 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ 

 

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
௠௔௫ܪ  = ͵ʹ,ͷ ˏ,  

 

– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 
˓ܪ  = ʹͷ,͸ʹ ˏ,  

 

– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ: 
௠𝑖௡ܪ  = ʹͲ,ʹͲ ˏ. 
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3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ                         
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

 

Ƚɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 
ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. ɉɪɢ 
ɷɬɨɦ ɟɫɥɢ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ, ɞɚɧɧɵɣ ɬɢɩ 
ɬɭɪɛɢɧɵ ɧɟ ɩɨɞɯɨɞɢɬ. 

ȼ ɬɚɛɥɢɰɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ, 
ɩɨɞɯɨɞɹɳɢɯ ɩɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ ɭɫɥɨɜɢɹɦ. 

 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ40-ɚ-ȼ ɉɅȾ40-ɛ-ȼ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 

ɝɢɞɪɨɬɭɪɛɢɧ 
,ˇˈ˓˒ܪ ˏ 40 40 

Ⱦɢɚɩɚɡɨɧ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

௠𝑖௡ܪ ⁄௠௔௫ܪ  0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ 
ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ 

݊′ଵ ௢௣௧ , ˑ˄/ˏ 125 123 

Ɉɩɬɢɦɚɥɶɧɵɣ 
ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ 

ܳଵ ௢௣௧ , ˎ/˔ 1020 1150 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ 
ɦɨɞɟɥɢ 

𝜂ˏ  ௢௣௧ 0,913 0,904 

ɉɪɢɜɟɞ.ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ܳ′ଵ௠௔௫ , ˎ/˔ 1800 1700 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

, ଵ ௠ܦ ˏ 0,65 0,65 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɵ 

, ˇˑˏܪ ˏ 0,46 0,46 

Ɍɟɦɩɟɪɚɬɭɪɚ ݐˏˑˇ, ℃ 4 4 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɜɹɡɤɨɫɬɢ 

𝑣ˏˑˇ 

 
10 20 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 
 

𝜂ʡ = ͳ − ሺͳ − 𝜂ʛ ʝሻ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ ଵܦଵ ʛܦ)√ )ଶ ∙ ˓ܪʛܪ ∙ ଶభబ(ʛߥʜߥ) ), (3.4) 
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ɝɞɟ   𝜂ʛ ʝ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɬɨɱɤɟ ɨɩɬɢɭɦɚ (ɬɚɛɥɢɰɚ 3.2); 
 ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ – ߝ         
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ; 
 ;ଵ ʛ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.2)ܦ         
 ;ଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3]ܦ  
 ;ʛ – ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟ (ɬɚɛɥɢɰɚ 3.2)ܪ 
 ;ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɮɨɪɦɭɥɚ (3.7) – ˓ܪ 
 ʜ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣߥ         
ɝɢɞɪɨɬɭɪɛɢɧɵ; 
 ʛ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣߥ         
ɝɢɞɪɨɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.2). 

 

Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ - ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ 
ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ߝ  = Ͳ,͹ͷ.  

 

Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɩɪɢ 
ɢɫɩɵɬɚɧɢɹɯ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3]. Ⱦɥɹ ɦɨɞɟɥɶɧɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧ - ɬɚɛɥɢɰɚ 3.2. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɤɢ ȼɹɬɤɚ: 

ʜݐ  = ͳʹ ℃.  

 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3] ɨɩɪɟɞɟɥɹɟɦ ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɜɹɡɤɨɫɬɢ: 
ʜߥ  = ͳ,͵ ∙ ͳͲ−଺ ˏଶ/˔.  

 

ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 𝜂ˆ ˔˓ = Ͳ,ͻ͹.  

 

 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ: 
 ܰ′˃ = ͻ,ͺͳ ∙ ܳ′ூ ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ˆ ˔˓,  (3.5) 

  

ɝɞɟ 𝜂ˆ ˔˓ – ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
 ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ: 
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𝑧′˃ = ˖ܰ˔˕ܰ′˃ , (3.6) 

  

ɝɞɟ ܰ′˃ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 
Ɉɱɟɜɢɞɧɨ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɢɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ 

ɩɨɬɪɟɛɭɟɬ ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɡɚɬɟɦ ɭɬɨɱɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ, ɩɨɫɥɟ ɨɤɪɭɝɥɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɞɨ ɰɟɥɨɝɨ 
ɱɢɫɥɚ. ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ˓ ∙ ˓ܪ√ ∙ ଵܦ∆ , (3.7) 

  

ɝɞɟ  ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ (ɬɚɛɥɢɰɚ 3.2);         ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ [3]. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɝɥɚɜɧɭɸ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡ , 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɜ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ 
ɭɤɚɡɚɧɧɵɯ ɧɚɩɨɪɨɜ ɩɨ ɮɨɪɦɭɥɟ: 

 ݊′ூ = ݊˔ ∙ ܪ√ଵܦ ∙ ∆, (3.8) 

  

ɝɞɟ ݊˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
 .௠𝑖௡ܪ ɢ ˓ܪ ,௠௔௫ܪ ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ – ܪ 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ˆ ˔˓. (3.9) 

 

ɉɪɚɜɚɹ ɱɚɫɬɶ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɟɝɨ ɩɚɪɚɦɟɬɪɚɯ, ɚ 
ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூ ˓, ɱɬɨɛɵ 
ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂ʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ  ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 
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ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɟɫɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɥɢɧɢɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ. 

Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ′ூ = ܳ௠𝑖௡ܦଵଶ ∙ ܪ√ ∙ ∆, (3.10) 

  

ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 
ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɩɟɪɟɫɱɢɬɚɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ. 

ȼɟɪɯɧɹɹ ɥɢɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɇɢɠɧɹɹ ɥɢɧɢɹ ɫɬɪɨɹɬɫɹ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɨɣ – ɪɚɫɱёɬɧɚɹ 
ɬɨɱɤɚ, ɚ ɞɪɭɝɚɹ – ɬɨɱɤɚ, ɨɩɪɟɞɟɥёɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (3.18), ɩɨɞɫɬɚɧɨɜɤɨɣ ɜ 
ɮɨɪɦɭɥɭ ɧɟ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ, ɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ. 

ȼɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɨɢɡɜɨɞɢɦ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ. 
ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɬɫɟɢɜɚɟɦ ɬɢɩɵ ɬɭɪɛɢɧɵ, ɥɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɤɨɬɨɪɵɯ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɥɢ ɧɚɯɨɞɢɬɫɹ ɜ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɨɩɬɢɦɭɦɭ ɢɥɢ ɡɚ ɧɢɦ. ɉɪɢɤɢɞɵɜɚɟɦ ɩɨɥɨɠɟɧɢɟ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ, ɢ ɨɬɫɟɢɜɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɜ ɤɨɬɨɪɵɯ ɨɧɚ ɥɟɜɟɟ ɢɥɢ ɨɱɟɧɶ 
ɛɥɢɡɤɨ ɤ ɨɩɬɢɦɭɦɭ. Ⱦɚɥɟɟ ɨɬɫɟɢɜɚɟɦ ɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɢ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɪɢɜɟɞёɧɧɵɦɢ ɨɛɨɪɨɬɚɦɢ ɨɩɬɢɦɭɦ ɧɚɯɨɞɢɬɫɹ 
ɫɥɢɲɤɨɦ ɛɥɢɡɤɨ ɤ ɥɢɧɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɛɨɪɨɬɨɜ (ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɬɭɪɛɢɧɚ 
ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɜ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɨ 
ɪɚɫɱёɬɧɨɝɨ). 

ɂɡ ɚɧɚɥɢɡɚ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ40-ȼ-560 ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ: 

ଵܦ  = ͷ,͸ ˏ,   

଴ܦ   = ͳ,ͳ͸ ∙ ଵܦ = ͳ,ʹͷ ∙ ͷ,͸ = ͸,ͷ ˏ, (3.11) 

  𝑧଴ = Ͷ͵.  

 

Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ40-ɛ-ȼ ɫ ɩɨɫɬɪɨɟɧɧɵɦ 
ɪɟɠɢɦɧɵɦ ɩɨɥɟɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1. 

 

 3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 

 

3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
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Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɬɚɤɢɯ ɪɟɠɢɦɚɯ ɞɚɟɬ ɤɚɜɢɬɚɰɢɨɧɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɦɟɳɟɧɢɟ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ܪௌሺܳʜʐሻ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɱɢɫɥɟ ɪɚɛɨɬɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ 
Ƚɗɋ.  

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ +  ௦, (3.12)ܪ

  

ɝɞɟ ܼː˄ሺܳː˄ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ 

ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 

ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

- ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmax ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 

- ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ Hɪ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 

- ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 

ɨɝɪɚɧɢɱɟɧɢɹ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

௦ܪ  = ͳͲ,͵͵ − ܼː˄ሺܳː˄ሻͻͲͲ − 𝜎 ∗ ܪ − ௦ܪ∆ + ∆ܼ˘.˒ˎ, (3.13) 

 ,௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚܪ∆  

ɭɱɢɬɵɜɚɸɳɟɟ ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, 

ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 

 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ 

ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  
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ɇ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ 

Zɧɛ(Qɧɛ); 

Zɯ.ɩɥ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ 

ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɉɅ-ɬɭɪɛɢɧ Zɯ.ɩɥ.=0. 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ 

ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ. Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜ 

ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧɚɯ ɨɬɫɱɢɬɵɜɚɟɬɫɹ ɨɬ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɨɫɢ 

ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ. 

 ܼʟʙሺH୫୧୬ሻ = Zː˄ (Q ሺH୫୧୬ሻ൯ + H௦ሺH௠𝑖௡ሻ (3.14) 

 

  ܼʟʙሺH୫୧୬ሻ = Zː˄ (Q ሺH୫୧୬ሻ൯ + H௦ሺH௠𝑖௡ሻ (3.15) 

 

  ܼʟʙሺH୫୧୬ሻ = Zː˄ (Q ሺH୫୧୬ሻ൯ + H௦ሺH௠𝑖௡ሻ (3.16) 

 

  

Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 3.3 

 

Ɍɚɛɥɢɰɚ 3.3 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ 

D1 5,6 

Q`(Hmin) 1,16 

 

Q`(Hɪɚɫɱ) 1,25 

Q`(Hmax) 0,95 

Q (Hmin) 167,58 

Q (Hɪɚɫɱ) 202,37 

Q (Hmin) 173,23 

Zɧɛ (Q (Hmin)) 553,64 

Zɧɛ (Q (Hɪɚɫɱ)) 554,12 

Zɧɛ (Q (Hmax)) 553,72 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.3 

 

Ⱦɥɹ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɭɸ ɨɬɦɟɬɤɭ 
ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ Zɪɤ (Hɪɚɫɱ)= 553,63 ɦ. 

 

 3.2.2 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ (ɧɚɩɪɢɦɟɪ, ɫɟɪɜɨɦɨɬɨɪɨɜ ɇȺ). 

Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ ɢ ɫɥɢɜɧɨɝɨ ɛɚɤɚ.  
Ʉɨɬɟɥ ɧɚ ɨɞɧɭ ɬɪɟɬɶ ɡɚɩɨɥɧɟɧ ɦɚɫɥɨɦ ɢ ɧɚ ɞɜɟ ɬɪɟɬɢ – ɜɨɡɞɭɯɨɦ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ. ɇɚ ɫɥɢɜɧɨɦ ɛɚɤɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɦɚɫɥɨɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɩɨɥɧɹɸɳɢɟ ɡɚɩɚɫɵ ɦɚɫɥɚ ɜ ɤɨɬɥɟ. 

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

ɉɨ ɧɚɦɨɝɪɚɦɦɟ [6] ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɦɚɫɥɨɧɚɩɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ 
Ɇɇɍ8/1-40-8-2. 

 

 3.3 Ɋɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 

ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɫɥɭɠɢɬ ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ.  

ȼ ɨɫɧɨɜɭ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɡɚɥɨɠɟɧɵ ɬɪɢ 
ɭɫɥɨɜɢɹ, ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ ɩɨɬɨɤ ɩɪɨɬɟɤɚɸɳɟɣ ɜ ɧɟɣ ɠɢɞɤɨɫɬɢ: 

 0,32 (Hmin)ࢼ

 0,34 (Hɪɚɫɱ)ࢽ

 0,23 (Hmax)ࢽ

Hs(Hmin) 1,69 

Hs(Hɪɚɫɱ) -0,50 

Hs(Hmax) 0,74 

Z ɪɤ(Hmin) 555,33 

Z ɪɤ(Hɪɚɫɱ) 553,63 

Z ɪɤ(Hmax) 554,46 
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1. Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɗɬɨ ɭɫɥɨɜɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɟɫɥɢ ɜ ɥɸɛɨɦ ɪɚɞɢɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɛɭɞɭɬ 
ɨɞɢɧɚɤɨɜɵ ɪɚɞɢɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɤɨɪɨɫɬɢ υr. 

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

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

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ φɫɩ = 2250  – ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɨɯɜɚɬɚ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɥɹ ɧɚɩɨɪɚ ɇ =29,7 ɦ. 

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

ݎ˅   ˘ = ͳ,ͷ͹ͺ ∙ ଵܦ = ͳ,͹͵ͻ ∙ ͷ,͸ = ͺ,ͺͶ ˏ, (3.17) 

 

Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
ɚܦ   = ͺ,ͷͷ, (3.18) 

௔ݎ  = ʹɧɚɪܦ = ͺ,ͷͷʹ = Ͷ,ʹͺ ɦ. (3.19) 

 

Ɋɚɞɢɭɫ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
௕ݎ   = ʹ௕ܦ = ͹,Ͷͷʹ = ͵,͹͵ ˏ, (3.20) 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɧɚɩɨɪɚ ɢ ɦɨɳɧɨɫɬɢ: 
 ܳ଴ = ܰͻ,ͺͳ ∙ ௣ܪ ∙ 𝜂௢௡௠ = Ͷ͵͵͵Ͳͻ,ͺͳ ∙ ʹͷ,͸ʹ ∙ Ͳ,ͻͳ = ͳͺͶ ɦଷ ɫ⁄ . (3.21) 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ܳ଴ ∙ 𝜑͵͸Ͳ = ͳͺͶ ∙ ʹʹͷ͵͸Ͳ = ͳͳͷ ɦଷ ɫ⁄ . 

 

(3.22) 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 

ɜɯܨ  = ܳ𝑖
ɜܸɯ

= ͳͳͷ͸,ʹ = ͻ,ʹ ɦଶ. (3.23) 
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ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ: ˅ܨ ˘ = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺ˅ݎ ˘ − ˘˅௔ሻܾݎ − ሺܾ˅˘ − ܾ଴ሻଶʹ tan ͳͷ° 

 

 

(3.24) 

 

Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɬɢɱɟɫɤɢɦ 
ɦɟɬɨɞɨɦ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.4. 

 

Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ  
ɜɟɥɢɱɢɧɚ ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

ri 8,84 8,42 8,01 7,59 7,18 6,77 6,35 5,94 5,52 5,11 4,70 4,28 

bi 5,82 5,48 5,14 4,81 4,47 4,13 3,79 3,46 3,12 2,78 2,44 2,10 

rk 5,27 5,18 5,09 5,00 4,91 4,82 4,73 4,64 4,55 4,46 4,37 4,28 

rk/ra 1,23 1,21 1,19 1,17 1,15 1,13 1,11 1,09 1,06 1,04 1,02 1,00 

ln (rk/ra) 0,21 0,19 0,17 0,16 0,14 0,12 0,10 0,08 0,06 0,04 0,02 0,00 

ri/ra 2,07 1,97 1,87 1,78 1,68 1,58 1,49 1,39 1,29 1,20 1,10 1,00 

ln (ri/ra) 0,73 0,68 0,63 0,57 0,52 0,46 0,40 0,33 0,26 0,18 0,09 0,00 

b∙ln (ri/ra) 4,23 3,72 3,23 2,76 2,32 1,90 1,50 1,14 0,80 0,50 0,23 0,00 

rk∙ctgγ 
19,6

6 19,33 18,99 18,65 18,31 17,98 17,64 17,30 16,96 16,63 16,29 15,95 

rk∙ctgγ∙ln(rk

/ra) 4,12 3,72 3,32 2,92 2,54 2,16 1,78 1,41 1,05 0,70 0,35 0,00 

mi 3,72 3,38 3,04 2,71 2,37 2,03 1,69 1,36 1,02 0,68 0,34 0,00 

Ji 4,11 3,67 3,25 2,84 2,44 2,06 1,71 1,37 1,06 0,77 0,52 0,29 

φi 
225,

00 

200,9

0 

177,5

8 

155,0

8 

133,4

8 

112,8

6 93,31 74,93 57,85 42,22 28,20 15,82 

 

ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ  𝜑˔˒ = ݂ሺݎ𝑖ሻ. Ƚɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.3. 
 

 
Ɋɢɫɭɧɨɤ 3.3 –Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 𝜑˔˒ = ݂ሺݎ𝑖ሻ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 

 

Ɍɚɛɥɢɰɚ 3.5. – Ɋɚɞɢɭɫ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

φ 0 25 50 75 100 125 150 175 200 225 

r 4,28 4,59 5,32 5,94 6,50 7,01 7,50 7,96 8,41 8,84 

 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɜɨɞɚ: 

′ܤ  = ʹ,͸͵ ∙ ଵܦ = ʹ,ͻʹͺ ∙ ͷ,͸ = ͳͶ,͹͵ ɦ, (3.25) 

 

Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɩɨɞɜɨɞɚ B′ > 7 (ɦ), ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɣ 
ɛɵɱɨɤ, ɬɨɥɳɢɧɭ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɩɪɢɛɥɢɠёɧɧɨ ɧɚɡɧɚɱɢɬɶ ɢɡ ɜɵɪɚɠɟɧɢɹ: ܾ = ͳ + ܳ௠௔௫ͶͲͲ = ͳ + ͳͺͶͶͲͲ = ͳ.Ͷ͸ɦ. (3.26) 

 

Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɩɨɞɜɨɞɚ ɫ ɭɱёɬɨɦ ɲɢɪɢɧɵ ɛɵɱɤɚ:  
ܤ  = ′ܤ + ܾ = ͳͶ,͹͵ + ͳ,Ͷ͸ = ͳ͸,ͳͻ ɦ.  
ɑɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɪɢɫɭɧɨɤ Ȼ2. 

 

3.4 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 

ȼɚɥ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ  

 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 

˅∗ܦ  ൒ (ହ.ଵ∙ʛˍ˓𝜏ˇˑ˒ )଴.ଷଷ,                      (3.27) 
 

 

      ɝɞɟ 𝜏ˇˑ˒ = ͵Ͳ ÷ ͵ͷ Ɇɉɚ. 
 

ɉɪɢɧɢɦɚɟɦ 𝜏ˇˑ˒ = ͵ʹɆɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ʛˍ˓ = ଴,଴଴ଽ଻ସ∙ே௡˔ˋː˘ = ଴,଴଴ଽ଻ସ∙ସଷଷଷ଴ଵଵହ,ସ = ͵,͸͸  ˍʜ ∙ ˏ.                                               (3.28) 
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˅∗ܦ ൒ ቀହ,ଵ∙ଷ,଺଺ଷହ ቁ଴.ଷଷ = Ͳ,ͺͳ͵ ˏ.                                                                        (3.29) 

 

3.5 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 

 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 
ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɨɞɲɢɩɧɢɤ 
ɫɟɝɦɟɧɬɧɨɝɨ ɬɢɩɚ ɧɚ ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɦ ɟɝɨ ɪɚɡɦɟɪɵ ɢ ɩɪɨɜɟɪɹɟɦ ɩɨ 

ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɞɢɚɥɶɧɭɸ ɫɢɥɭ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ: ܴ˓˃ˇ = ଴,଼∙ே௡˔ˋː˘∙஽భ = ଴,଼∙ସଷଷଷ଴ଵଵହ,ସ∙ହ,଺ = ͷ͵,͸Ͷ ˍʜ.                                                          (3.30) 

Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀ʞ, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 
ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ (15 ÷ 20) ɦɦ ɛɨɥɶɲɟ ܦɜ:  

 ݀ʞ = ˅ܦ + Ͳ,Ͳʹ = Ͳ,ͺͷ + Ͳ,Ͳʹ = Ͳ,ͺ͹ ˏ.                                                      (3.31) 

 

Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
ˇ˖݌  = ோ˓˃ˇௗʞ∙ℎП

= ହଷ,଺଴,଼଻∙଴,ସ = ͳͷͶ,ͳͶ ɤɉɚ,                                                                  (3.32) 

 

ɝɞɟ: ℎП = Ͳ,Ͷ ɦ, ɜɡɹɬ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɬɚɛɥɢɰɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ܦ˅. 

Ⱦɥɹ ɤɨɥɶɰɟɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ ɞɨɩɭɫɤɚɟɦɨɟ 
[ɪɭɞ] ɪɚɜɧɨ: [݌˖ˇ] = ʹͻ ∙ ܷ,                                                                                               (3.33) 

             ܷ = 𝜋∙௡˔ˋː˘∙ௗʞଷ଴ = ଷ,ଵସ∙ଵଵହ,ସ∙଴,଼଻ଷ଴ = ͳͲ,ͷͳ ɦ ɫɟɤ⁄ ,                                             (3.34) 

[ˇ˖݌]  = ʹͻ ∙ ͳͲ,ͷͳ = ͵ͲͶ,͹ͻ ɤɉɚ. 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
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4. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 

 

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

ȼ ɷɧɟɪɝɨɫɢɫɬɟɦɟ Ⱥɥɬɚɣɫɤɨɝɨ ɤɪɚɹ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɨɫɧɨɜɧɨɦ ɩɨɞɫɬɚɧɰɢɢ 
220 ɤȼ, 110 ɤȼ. ɉɨ ɤɚɪɬɟ – ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɨɞɫɬɚɧɰɢɣ 
ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɉɋ «ɑɚɪɵɲɫɤɚɹ» 220 ɤȼ ɫ 
ɪɚɫɫɬɨɹɧɢɟɦ 30 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 ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ. 

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

ɂɫɯɨɞɹ ɢɡ ɋɌɈ [9], ɦɨɳɧɨɫɬɶ ɷɧɟɪɝɨɛɥɨɤɚ ɩɪɢɫɨɟɞɢɧɹɟɦɨɝɨ ɤ Ɋɍ 220 ɤȼ, 
ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 330 Ɇȼɬ. Ɍɚɤ ɤɚɤ ɧɚ ɫɬɚɧɰɢɢ ɚɝɪɟɝɚɬɵ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 45 Ɇȼɬ, ɩɪɢɦɟɧɟɧɢɟ ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ ɞɨɩɭɫɬɢɦɨ.  

 

4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

 

4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 

 

ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ-840/150-52 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ "ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ". ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.2. 

 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-840/150-52 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ,  
Ɇȼ·Ⱥ               Ɇȼɬ 

Uˆ ːˑˏ,ɤȼ cos φʒ,ɨ.ɟ. η 

ɂɧɞɭɤɬɢɜɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ Sˆ ːˑˏ ʟˆ ːˑˏ x "ୢ  x ′ୢ  xୢ 

56,25 55 10,5 0,8 97,7 Ͳ,ʹ 0,35 0,93 

 

4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 
ɛɥɨɤɨɦ 
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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˓˃˔ч = ʟʒ ːˑˏ − ʟ˔.ː.cosφʒ = ͷ͸,ʹͷ − ͷ͸,ʹͷ ∙ Ͳ,ͲͳͲ,ͺ = ͷͷ,͸ͻ ʛʑ ∙ ʏ ,                 ሺͶ.ͳሻ 

               ˆˇ  ̍   P̝ .ː. – ˃к˕ˋ˅ː˃я ː ˃ˆ˓˖ˊк  ˃̝ ˑ˄˔˕˅ˈːːых ː˖ˉ ,̌ МВ .̞ 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-80000/220-ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
1.3. 

 

Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 80000/220–ɍ1 Sɧɨɦ, ɆȼȺ 
Uɇ, ɤȼ Uɤ, % ∆Pɤ, ɤȼɬ ∆Pɯɯ, ɤȼɬ Iɯ,% Uȼɇ Uɇɇ 

80 242 10,5 11 320 105 0,600 

 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫a୶ ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ  τ = ʹͶͲͷ ч/ˆˑˇ                                                                                                         (4.2) 

 

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

            

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

 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ч. 
 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,Ͳ͹ ∙ ͺ͹ʹͻ = ͻͳ͸,Ͷͻ ʛʑ˕ ∙ ч,                   (4.4) 
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ɝɞɟ    nɌ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔чS˕ ːˑˏ)ଶ ∙ τ = Ͳ,͵ʹͳ ∙ (ͷͷ,͸ͻͺͲ )ଶ ∙ ʹͶͲͷ 

 ∆Wː = ͵͹ʹ,ͻͷ ʛʑ˕ ∙ ч,                                                                                          ሺͶ.ͷሻ 

   

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɬɪɟɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ሺଵሻ = ሺ∆W˘˘ ∙ ଵߚ + ∆Wː ∙ ଶሻߚ = ͻͳ͸,Ͷͻ ∙ Ͳ,ͲͲ͸ + ͵͹ʹ,ͻͷ ∙ Ͳ,ͲͲͻ        

                                                             ʗ˒ˑ˕ሺଵሻ = ͺ,ͺ͸ ˕˞˔. ˓˖˄./ˆˑˇ                                                                      (4.6) 

                 

Ⱦɥɹ 3 ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ = ͵ ∙ ͺ,ͺ͸ = ʹ͸,ͷ͸͹ ɬɵɫ. ɪɭɛ./ɝɨɞ.                                      
 

4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 

 

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

 S˓˃˔ч = ʹ ∙ ሺʟʒ ːˑˏ − ʟ˔.ː.ሻcosφʒ = ʹ ∙ ሺͶͷ − Ͷͷ ∙ Ͳ,ͲͳሻͲ,ͺ = ͳͳͳ,Ͷ ʛʑ ∙ ʏ,                        ሺͶ.͹ሻ 

  

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

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐɇ-160000/220-ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
1.4. 

 

Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220-ɍ1 Sɧɨɦ, 

ɆȼȺ 

Uɇ, ɤȼ Uɤ, % ∆Pɤ, ɤȼɬ ∆Pɯɯ, ɤȼɬ Iɯ,% Uȼɇ Uɇɇ 

125 242 10,5 11 380 90 0,5 
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ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫a୶ ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = (Ͳ,ͳʹͶ + ʡ୫a୶ͳͲସ )ଶ ∙ ͺ͹͸Ͳ = (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ 

 τ =  ʹͶͲͷ чˆˑˇ                                                                                                   (4.8) 

 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ − ω ∙ T˅ ,                                                                      (4.9) 

            

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

 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ч. 
 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,Ͳͻ ∙ ͺ͹ʹͻ 

 ∆W˘˘ = ʹ͹Ͷͻ,Ͷͺ ʛʑ˕ ∙ ч                                                                                 (4.10) 

            

ɝɞɟ nɌ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔чS˕ ːˑˏ)ଶ ∙ τ = Ͳ,͵ͺͳ ∙ (ͳͳͳ,Ͷͳʹͷ )ଶ ∙ ʹͶͲͷ 

 ∆Wː = ͹ʹͷ,͸ͳ ʛʑ˕ ∙ ч                                                                                 (4.11)    
 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ʗ˒ˑ˕ሺଵሻ = ሺ∆W˘˘ ∙ ଵߚ + ∆Wː ∙ ଶሻߚ = ͹ͺͷ,ͷ͹ ∙ Ͳ,ͲͲ͸ + ͹ʹͷ,͸ͳ ∙ Ͳ,ͲͲͻ                          
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ʗ˒ˑ˕ሺଵሻ = ͳͳ,ʹͶ ˕˞˔. ˓˖˄./ˆˑˇ                                                          (4.12)         

                 

Ⱦɥɹ 2 ɛɥɨɤɨɜ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɭɤɪɭɩɧɟɧɧɨɝɨ ɢ ɨɞɧɨɝɨ 
ɨɞɢɧɨɱɧɨɝɨ: 

 ʗ˒ˑ˕ = ͺ,ͺ͸ + ͳͳ,ʹͶ = ʹͲ,ͳ ˕˞˔. ˓˖˄/ˆˑˇ.                                                          
 

4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ 

 

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,Ͳͳ ∙ Pʒ ːˑˏୡ୭ୱφʒ Ͳ,Ͳͳ ∙ ହ଺,ଶହ଴,଼ = ͷ͸ʹ,ͷ ˍʑ ∙ ʏ                                              (4.13) 

 

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 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁ-4000/10/6, ɫɬɨɢɦɨɫɬɶɸ ɤɚɠɞɵɣ 6000 ɬɵɫ. ɪɭɛ. 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 

 

Ɍɚɛɥɢɰɚ 4.5 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋɇ-63-10,5/0,4 Sɧɨɦ, Ɇȼ∙Ⱥ 
Uɇ, ɤȼ Uɤ, % Uȼɇ Uɇɇ 

0,63 10,5 0,4 4 

 

4.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ  

 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 S˔ː = ʟ˖˔˕−P˔.ː.ୡ୭ୱφ = ଵଷ଴−ଵ,ଷ଴,଼ = ͳ͸Ͳ,ͺ͹ͷ ʛʑ ∙ ʏ                                                  (4.14) 

 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕. = ͳ͵ͷ ʛʑ˕;      ʙ = ͳ,ʹ;      cosφ˔ = Ͳ,ͺ;    
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ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 330 ɤȼ ɢ ɜɵɲɟ Ʉ = 1, ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 220 ɤȼ –   

Ʉ =1,2, ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 110 ɤȼ – Ʉ = 1,4.  ʟː˃˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ.  
 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 nˎ = P˖˔˕−P˔ːሺʙ∙Pː˃˕./ୡ୭ୱφ˔ሻ + ͳ = ଵଷ଴−ଵ,ଷሺଵ,ଶ∙ଵଷହ/଴,଼ሻ + ͳ = ͳ,͸Ͷ                                         (4.15) 

                                   

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ʹ. 
 I˓˃˄ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଵ଺଴,଼଻ହ ଶ∙√ଷ∙ଶଶ଴ = Ͳ,ͳ͸ʹ ˍʏ                                                         (4.16) 

 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔ч = αʡ ∙ α୧ ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ͳ͸ʹ = ͳ͸ͻ,ͻ͸ ʏ                                             (4.17)

         

 

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

 

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

 

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸ͳͲ ʏ. 

 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଵ଺଴,଼଻ହ ଵ∙√ଷ∙ଶଶ଴ = Ͳ,ͶͲͺ ˍʏ                                                  (4.18) 

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

 

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

ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 
ɮɚɡɟ 

r0 Ɉɦ/ɤɦ x0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 

1 0,118 0,435 2,60·10-4 

 

 

4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ  

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɹɱɟɟɤ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʙ = n ∙ ʙʡ + m ∙ ʙʡ˔.ː. + t ∙ ʙˑ˓˖,                                                                  (4.19) 

 

ɝɞɟ  ʙʡ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 80000/220–ɍ1 (60 ɦɥɧ.ɪɭɛ.);  ʙʡଶ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220-ɍ1, (140 ɦɥɧ.ɪɭɛ.); ʙʡ˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (6 ɦɥɧ.ɪɭɛ.); ʙˑ˓˖ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍɗ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɱɢɫɥɨ ɹɱɟɟɤ ɄɊɍɗ  

 

ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɹɱɟɣɤɢ ɄɊɍɗ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɧɮɥɹɰɢɢ: 
 

 ʙˍ˓˖ˠ = 2 ɦɥɧ.ɪɭɛ. 
 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ:  
 

Ʉଵ = ͵ ∙ ͸ͲͲͲͲ + ͳͲ ∙ ͸ͲͲͲ + ͸ ∙ ʹͲͲͲ = ʹͷʹͲͲͲ ˕˞˔. ˓˖˄.           
 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

Ʉଶ = ͳ ∙ ͳͶͲͲͲͲ + ͳͲ ∙ ͸ͲͲͲͲ + ͳʹ ∙ ͸ͲͲͲ + ͷ ∙ ʹͲͲͲ = ʹ͹ͲͲͲͲ ˕˞˔. ˓˖˄.  
 

ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 
ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 

 ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧,                                                             (4.20)

      

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

ɮɨɪɦɭɥɟ: 
 

Ɂଵ = Ͳ,ͳͷ ∙ ʹͷʹͲͲͲ + ʹ͸,ͷ͸͹ = ͵͹ͺͲͲ,Ͳ͵ ˕˞˔. ˓˖˄.                  
 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

Ɂଶ = Ͳ,ͳͷ ∙ ʹ͹ʹͲͲͲ + ʹͲ,ͳ = ͶͲͷͲͲ,Ͳͳ˕˞˔. ˓˖˄. 
 

Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 ʟ = ʖଵ − ʖଶʖଵ ∙ ͳͲͲ% 

 ʟ = ସ଴ହ଴଴,଴ଵ−ଷ଻଼଴଴,଴ଷସ଴଼଴଴,଴ଵ ∙ ͳͲͲ% = ʹ͸,ͻͻ%.                                                     (4.21) 

 

ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɦɟɧɶɲɟ ɱɟɦ ɧɚ 
29,99% ɢ ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ 
ɜɚɪɢɚɧɬ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

ɉɨ ɧɚɞёɠɧɨɫɬɢ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɣ. 
ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ [19] – «Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ». 

 

4.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ–220 ɤȼ: (2 ȼɅɗɉ 220 ɤȼ,2 ɛɥɨɤɨɜ). ɉɪɢ ɞɚɧɧɨɦ 
ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɨɣ ɲɢɧ.  
 

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

 

4.7.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
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ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 xʒ = x ′ୢ′ ∙ ୙ːˑˏమୗ ːˑˏ = Ͳ,ʹʹ ∙ ଵ଴,ହమହ଺,ଶହ  = Ͳ,͵ͻʹ ʝˏ,                                                     (4.22) 

 

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 Eʒ = E∗" ∙ U˄ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͸ͷ ˍʑ.                                      (4.23) 

 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 xʡ = ୙ʙ%∙୙ːˑˏమଵ଴଴∙ୗːˑˏ = ͳͳ∙ଶସଶమଵ଴଴∙଼଴ = ͺͲ,ͷʹ ʝˏ.                                                              (4.24) 

 

ɋɢɫɬɟɦɚ: 
 xʠ = ୙ːˑˏమୗ ˍˊ = ଶଷ଴మଵହ଴ = ʹ͸Ͷ,ͷ ʝˏ,                                                                      (4.25) 

 

Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xʚ = x଴,˖ˇ ∙ l = Ͳ,Ͷ͵ͷ ∙ ͵Ͳ = ͳ͵,Ͳͷ ʝˏ.                                (4.26)

   

ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ U˄ଵ = ͳ,Ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ .                                               (4.27)

  

 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kʡ = ୙ʜʜ୙ʑʜ = ଵ଴,ହଶସଶ = Ͳ,ͲͶ͵.                                                                              (4.28) 

 

Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 
ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

 rˆ = ୶∗ʒ୘˃,ʒ∙ω = ଴,ଷଽଶ ଴,଴ସହ∙ଷଵସ = Ͳ,Ͳʹͺ ʝˏ,                                                                (4.29) 

     r˔ = ୶ʠ୘˃,ʠ∙ω = ଶ଺ସ,ହ଴,଴ଷହ∙ଷଵସ = ʹͶ,Ͳ͹ ʝˏ,                                                               (4.30) 

        rˎ = r଴,˖ˇ ∙ l = Ͳ,ͳͳͺ ∙ ͵Ͳ = ͳͲ,ͺͻ ʝˏ,                                                         (4.31) 

 r˕ = ΔPk∙୙మ˄ୗːˑˏమ = ଴,ଷଶ∙ଶଷ଴మ଼଴మ = ʹ,ͻ ʝˏ.                                                                  (4.32) 



46 

 

 
4.7.2  ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ  ɢ ɪɚɫɱɟɬ 

ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin»  

 
ɇɚ ɪɢɫɭɧɤɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.5 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 
«RastrWin»,ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.7, 4.8, 4.9 ɢ ɫɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɭ 4.7. 
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Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ 

 

 

Ɍɚɛɥɢɰɚ 4.7  – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 
Ɍɢɩ ɄɁ ɉ1 Iɩ.଴ iɭ 

1ɮ 7 12,7 14,8 

3ɮ 7 6,36 9,89 

3ɮ 1 17,49 44,53 

 

4.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 

 

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

 

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

 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ∙ ͵,Ͳͻ = ͵,ʹͷ ˍʏ;                                       (4.33)             

 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫a୶ ሺʟʢʑʜሻ = ୗˆ,ːˑˏ√ଷ∙୙˕,ːˑˏ = ଼଴√ଷ∙ଶସଶ = Ͳ,ͳͻ ˍʏ                                                   (4.34) 
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Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
 I˓˃˄.௠௔௫ = ୗ∑ሺ୬ˎሻ∙√ଷ∙୙ːˑˏ = ଵ଺଴,଼଻ହ ଶ∙√ଷ∙ଶଶ଴ = Ͳ,ʹ ˍʏ,                                                     (4.35) 

  

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

 I˓˃˄.˖˕ˉ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଵ଺଴,଼଻ହ ଵ∙√ଷ∙ଶଶ଴ = Ͳ,Ͷ ˍʏ.                                                  (4.36) 

 

4.9 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. 

 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–10 ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–10/4000 ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8.  
 

Ɍɚɛɥɢɰɚ 4.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 

ȼȽȽ-10 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 

ɊȼɊɁ-10/4000 ɍ3 U˔ˈ˕ˋ ːˑˏ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ ɤȼ Uːˑˏ = ͳͲ ɤȼ Iʒ.˓˃˄ = ͵͹͵ͺ ʏ Iːˑˏ = ͶͲͲͲ Ⱥ Iːˑˏ = ͶͲͲͲ Ⱥ I୬଴ = Ͷ͸,Ͷ͵ ɤȺ I˒˓.˔ˍ˅ = ͸͵ ɤȺ 
I˕.˔˕ = ͷͲ ɤȺ 

 i୷ = ͳͳͺ,ʹ ɤȺ i˒˓.˔ˍ˅ = ͳ͸ͳ ɤȺ iˠˎ.˔˕ = ͳʹͷ ɤȺ 

 Iːˑˏ.ˑ˕ˍˎ = ͸͵ ɤȺ tˑ˕ˍˎ = ͵ ˔. ʑˍ.˓˃˔ч = ͳͻ͵,ͻ ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ=ͳͳͻͲ͹ ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ = Ͷ͸ͺ͹ͷ ˍʏଶ ∙ ˔ 

 

ɉɪɨɜɟɪɤɚ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ–10: 

 iaτ = √ʹ ∙ Iɩɨ ∙ ɟ−τ/Ɍɚ = √ʹ ∙ Ͷ͸,Ͷ͵ ∙ ɟ−଴,଴ଵ/଴,଴ଷହ = ͳͻ,Ͳͺ ɤȺ.                     (4.37)       

 ୧aτ√ଶIɩɨ
∙ ͳͲͲ% = Ͷͳ% 
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41% < Ͷͷ% 

 

ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.9. 

 

Ɍɚɛɥɢɰɚ 4.9 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

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

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

ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 

  ∑ = 26 ȼ·Ⱥ 

 

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

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

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 13109-97), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ – ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. ɉɨɞɤɥɸɱɟɧɢɟ ɤ 
ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ ɫɜɵɲɟ 0,4 ɤȼ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. 

 

4.10 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 

ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ–10–1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-10-1 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 4.10. 

 



50 

 

Ɍɚɛɥɢɰɚ 4.10 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–10 

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

 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 
 

Ɍɚɛɥɢɰɚ 4.11– ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ UȽ = ͳͲ,ͷ ɤȼ Uɧɨɦ = ͳͲɤȼ 

 

Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 10,5 ɤȼ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 10 ɍɏɅ1 ɮɢɪɦɵ ɈȺɈ 
«Ɋɚɡɪɹɞ». 

 

4.11 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 

 

4.11.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ» ɢ ɁȺɈ «ɁɗɌɈ» 
ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ-

220/1000 ɍɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12.  ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɧɵɟ ɜ ɰɟɩɢ 
ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13. 
 

Ɍɚɛɥɢɰɚ 4.12 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 

ȼɗȻ-220 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 

ɊȽ-220/1000 ɍɏɅ1 Uɫɟɬɢ ɧɨɦ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Iɪɚɛ ୫a୶ = ͵ͳ͹,͹ Ⱥ Iɧɨɦ = ʹͷͲͲ Ⱥ Iɧɨɦ = ͳͲͲͲ Ⱥ I୬଴ = ͵,͹Ͷ ɤȺ Iɩɪ.ɫɤɜ = ͷͲ ɤȺ − i୷ = ͻ,ͷ ˍʏ i˒˓.˔ˍ˅ = ͳʹͷ ˍʏ i˒˓.˔ˍ˅ = ͺͲ ˍʏ 

 Iːˑˏ.ˑ˕ˍˎ = ͷͲ ˍʏ I˕.˔˕ = ͵ͳ,ͷ ˍʏ ʑˍ.˓˃˔ч = ͵,ʹͶ ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = ͳͻʹͲͲ ˍʏଶ∙ ˔ 

 

Ɍɚɛɥɢɰɚ 4.13 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

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

 

4.11.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 

ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌɈȽɎ-220-ɍɏɅ1. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈȽɎ-220-ɍɏɅ1 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.14. 

 

Ɍɚɛɥɢɰɚ 4.14 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Iɪɚɛ ୫a୶ < Iɧɨɦ Iɪɚɛ ୫a୶ = ͵ͳ͹,͹ Ⱥ Iɧɨɦ = ͸ͲͲ Ⱥ 

 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 
«ɁɗɌɈ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.15. 

 

Ɍɚɛɥɢɰɚ 4.15 – ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ 

 

ȼ ɄɊɍɗ 220ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ-

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

Ɉɫɧɨɜɧɨɟ ɫɢɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɜ ɩɪɨɰɟɫɫɟ ɫɜɨɟɣ ɪɚɛɨɬɵ ɦɨɠɟɬ ɜɵɯɨɞɢɬɶ ɢɡ ɫɬɪɨɹ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɟɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɧɢɯ, ɥɢɛɨ ɧɚ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɂɡɛɟɠɚɬɶ 
ɷɬɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɟɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɧɟɜɨɡɦɨɠɧɨ, ɧɨ ɜɨɡɦɨɠɧɨ 
ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɢɯ ɩɨɫɥɟɞɫɬɜɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɪɟɥɟɣɧɚɹ ɡɚɳɢɬɚ. ȿё 
ɨɫɧɨɜɧɚɹ ɮɭɧɤɰɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɜɨɟɜɪɟɦɟɧɧɨɦ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɜɪɟɠɞɟɧɢɣ ɢ 
ɨɬɤɥɸɱɟɧɢɢ ɩɨɜɪɟɠɞёɧɧɵɯ ɭɱɚɫɬɤɨɜ ɫɟɬɢ. ɗɬɢ ɦɟɪɵ ɩɨɦɨɝɚɸɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ 
ɦɚɫɲɬɚɛɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

5.1 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ܫ̂  ,ːˑˏሺଵሻ = ௌːˑˏ√ଷ∙௎ːˑˏ = ହ଺,ଶହ√ଷ∙ଵ଴,ହ = ͵Ͳͻ͵  ʏ,                                                                 (5.1) 

 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

ܫ̂  ,ːˑˏሺଶሻ = ூː ˆሺభሻ∙௄˔˘௄˕˕ = ଷ଴ଽଷ∙ଵଷହ଴଴/ହ = Ͷ,Ͷʹ ʏ,                                                                     (5.2) 

 

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

Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵːˑˏ,ʑʒଵ = ூː ˑˏ,˓ˑ˕ଵ,ଶଶହହ ∙ ܷːˑˏ,˓ˑ˕ = ଵଵଵହଵ,ଶଶହହ ∙ ʹͻͲ = ʹ͸Ͷ ˍʑʏ                                         (5.3) 

  

ɉɪɢɧɢɦɚɟɦ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ 270 ɤȼȺ. 
 

ȼɵɩɨɥɧɢɦ ɩɟɪɟɫɱёɬ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ːܫ ˑˏ,ଶ = ௌːˑˏ,ʑʒభ௎ːˑˏ,˓ˑ˕ = ଶ଻଴଴଴଴ଶଽ଴ = ͻͳͲ ʏ                                                                               (5.4) 
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ːܫ ˑˏ,˓ˑ˕ଶ = ூːˑˏ,మ௄˕˕ = ଽଵ଴ଵ଴଴଴/ହ = Ͷ,ͷͷ ʏ                                                                                (5.5) 

 

5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

 

Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-840/150-52– 56,25 ɆȼȺ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 

 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ; 

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

 

Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 80000/220–ɍ1: 

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

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

ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 ɆɌɁ ɫ ɩɭɫɤɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 10,5 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɜɨɞɨɜ(Ʉɂȼ) 

 

Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ); 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
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 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

(ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 

 

Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɧɚɩɪɹɠɟɧɢɹ; 

 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 

 

5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱёɬ ɢɯ ɭɫɬɚɜɨɤ 

 

5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. Ⱦɚɧɧɵɣ ɜɢɞ ɡɚɳɢɬɵ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
ɉɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɢ ɤ ɥɢɧɟɣɧɵɦ ɜɵɜɨɞɚɦ ɫɬɚɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ. 

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

ʜʐሺʜሻܫ  = ˑˇːܭ ∙ 𝑖݂ ∙ ːܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͵Ͳͻ͵ = ͳͷͶ,͸ͷ ʏ,             (5.6) 

 

ɝɞɟ    ܭˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɵɣ 0,5;     𝑖݂ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɚɹ 0,1;     ːܫ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɵɣ 3092 Ⱥ. 
 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ːܭ ∙ ʜʐሺʜሻܫ = ːܭ ∙ ˑˇːܭ ∙ 𝑖݂ ∙ ːܫ = Ͳ,ͳ ∙ ːܫ ,                              (5.7) 

 

ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. 
 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɭɫɥɨɜɢɹ (3.2) ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɜɧɚɹ: 

ʠʟ.଴ܫ  = Ͳ,ͳͷ ∙ ːܫ = Ͳ,ͳͷ ∙ ͵Ͳͻʹ = Ͷ͸͵,ͻͶ ʏ.            (5.8) 
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ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 
ɨɩɪɟɞɟɥɹɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ. 

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

ʛʏʙʠܫ  = ா೏"௫೏" ∙ ːܫ = ଵ,ଵଷ଴,ଶ ∙ ͵Ͳͻʹ = ͳ͹Ͷ͹ͷ,ͳ͸ ʏ,                                                          (5.9) 

 

ɝɞɟ  ܧௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,13; 𝑥ௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,2. 
 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ˑˇːܭ ∙  ;ʛʏʙʠܫ
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ͹Ͷ͹ͷ,ͳ͸ = ͳ͹Ͷ͹,ͷʹ ʏ,                                                    (5.10) 

 

ɝɞɟ ܭʏʞ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɜɧɵɣ 2. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʡܭ   >  ூʜʐሺʙʖሻ∙௄ʜூʡ ,                (5.11) 

 

ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 2; 
 .ʡ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ, 17475,16 Ⱥܫ 
 

Ɍɨɝɞɚ:  
ʡܭ  > ͳ͹Ͷ͹,ͷʹ ∙ ʹͳ͹Ͷ͹ͷ,ͳ͸ ; 

ʡܭ  > Ͳ,ʹ; 
 

ɄɌ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,35. 
 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.12) ɢ 
ɪɚɜɧɚ: 

ʜʡܫ  = ூʠʟ.బʙʡ = ଴,ଵହ∙ூː଴,ଷ = Ͳ,ͷ ∙ ːܫ .                                                                              (5.12) 
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Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɪɦɨɡɧɨɣ ɬɨɤ ȼ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ɭɫɬɚɜɤɢ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 

ܤ  ൒ ூʠʟ.బʙʡ = ଴,ଵହ∙ூː଴,ଷ = Ͳ,ͷ ∙ ːܫ .                                                                                  (5.13) 

 

ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,75 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ). 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ: 

 ˑܫ ˕˔ = ሺʹ ÷ ͳʹሻ ∙ ːܫ ˑˏ = ͸ ∙ ͵Ͳͻʹ = ͳͺ ͷͷʹ ʏ                                                    (5.14) 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1: 
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Ȼɥɨɤɢɪɨɜɤɚ

 
 

Ɋɢɫɭɧɨɤ 5.1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜɤɭ 

ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 
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5.4 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO) 

 

Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ. 
ɉɟɪɜɵɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ U0, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ 

ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɉɧ ɡɚɳɢɳɚɟɬ 85-90% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɨɟ ɢɡɦɟɪɹɟɬɫɹ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ (UɈ ɗɅ.ɋɌ.) ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 
 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 ʠ𝛴 = ʡܥ + ʠʒ + ʠʧ + ʠ˅ˆ = Ͳ,Ͳͳʹ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ;        
 ʠ𝛴 = Ͳ,ͻ͹ ˏˍʣ/˗                                                                                       (5.14) 

 

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

 ܷ଴ = ଵଷ ∙ ௎ʜʝʛ ʑʜ√ଷ = ଵଷ ∙ ଶସଶ√ଷ = Ͷ͸,ͷ͹ ˍʑ                                                                        (5.15) 

 

ɝɞɟ ܷʜʝʛ ʑʜ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ. 
 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ 
ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ = Ͳ,ͷ ∙ Ͷ͸,ͷ͹ ∙ Ͳ,ͲͳʹͲ,Ͳͳʹ + Ͳ,ͻ͹ 

 ܷʝ Эʚ.ʠʡ = ʹͺͷ ʑ                                                                                                (5.16) 

 

ɝɞɟ  Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ U0 ɩɨ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

 ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ɦɤɎ. 

 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
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஼ܫ = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͳͲଷ ∙ ͵ͳͶ ∙ Ͳ,ͻ͹ ∙ ͳͲ−଺;        
 

஼ܫ           = ͷ,ͷ͵ ʏ                                                                                                         (5.17) 

 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ˔ܷ˓ ൒ ʙːʙ˅ ∙ ଷ௡˕ː ∙ ܷʝ Эʚ.ʠʡ,                                                                                 (5.18) 

 

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

˔ܷ˓ ൒ ͳ,ͷͲ,ͻͷ ∙ ͳଵ଴,ହ√ଷబ,భయ
∙ ʹͺͷ 

 ˔ܷ˓ ൒ ʹ,Ͷ͹ ʑ.  
 

U0 ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ 
ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

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

ɍɫɬɚɜɤɚ ɞɥɹ ɨɪɝɚɧɚ  ܷ଴ଷ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ Ʉɬ ɨɬ 1 
ɞɨ 3. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ Ʉɬ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,2. Ɍɨɝɞɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Ʉɬ ɛɭɞɟɬ 
ɪɚɜɧɨ: 

 ʤ = ଵʙʡ+ଶ = ଵଵ,ଶ+ଶ = Ͳ,͵ͳ͵                                                                                    (5.19) 

 

ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ܷ଴ଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. 
ɂɡ ɜɵɪɚɠɟɧɢɹ 3.14 ɜɢɞɧɨ, ɱɬɨ ɨɪɝɚɧ ܷ଴ଷ ɩɪɢ Ʉɬ ɪɚɜɧɨɦ 1,2 ɪɚɛɨɬɚɟɬ 

ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,25% ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɪɚɛɨɬɚɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫɟɤɭɧɞ ɢ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɧɚ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
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5.5 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 

 

1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷʠʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ                                                                          (5.20) 

 

2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ U1> , ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ 
ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܷʠʟଶ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͲͷͲͳͲͷͲͲ/ͳͲͲ = ͳʹͲ ʑ                                                         ሺͷ.ʹͳሻ 

 

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

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

 

5.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 

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

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ  0,07Iɧ. 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ = ͷͲͲ ˔. 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɵɣ ɪɟɚɝɢɪɭɟɬ 
ɡɚɳɢɬɚ: 

ଶ∗ܫ  = √ʏ௧ = √ ଷ଴଻଴଴ = Ͳ,ʹͳ,                                                                                    (5.22) 

 

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

 

ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మ௄ː = ଴,ଶଵଵ,ଶ = Ͳ,ͳ͹,                                                                                     (5.23) 

 

ɝɞɟ ܭː– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 

ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ଶʞʢʠʙܫ  = Ͳ,ͳ͹ ∙ ʜܫ = Ͳ,ͳͷ ∙ ͵Ͳͻ͵ = ͷ͵͵,ͷͺ ʏ.                                                     (5.24) 

  

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ ܫ∗ଶʞʢʠʙ:  

ʓʝʞݐ  = ஺ூ∗మʞʢʠʙమ = ଷ଴଴,ଵ଻మ ≈ ͳͲͲͺ ˔.                                                                                 (5.25) 

 

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

ʠʟݐ  = ଷ଴ሺூ∗మሻమ                                                                                                             (5.26) 

 

Ɉɬɫɸɞɚ: 
ଶଶ∗ܫ  ∙ ʠʟݐ = ͵Ͳ = ʏʗʝ                                                                                             (5.27) 

 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.1: 

 

Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83,33 120 187,5 333,33 750 

 

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

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ = 30 ɫ, t ɦɚɤɫ = 750 ɫ. 

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

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

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

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

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: ܫ∗ଶʠ.ʖ. ൑ ூమʛʗʜሺమሻʙʦ = ଵଵ,ଷ⋅ଶ∙(𝑋೏ ˅ː′′ +𝑋ʡ+𝑋ʚ൯ = Ͳ,ͲͲ͵͸ ˑ. ˈ.,                                      (5.29) 
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ɝɞɟ  ܺௗ ˅ː′′ −  ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, 
ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; 
 ܺʒ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; 
 ܺʡ  − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

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

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,ͲͲ͵͸ ∙ ʹ ∙ ଵଶଵଵ଴,ହ = Ͳ,ͳ͹                                                     (5.30) 

 

ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

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

 

5.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 
 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙ ʜܫ = ͳ,Ͳ͹ ∙ ͵Ͳͻ͵ = ͵͵ͳͶ ʏ,                          (5.31) 

 

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

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

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙ ʜܫ = ͳ,ͳ ∙ ͵Ͳͻ͵ = ͵ͶͲͻ ʏ,                          (5.32) 
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3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 3.2: 

 

Ɍɚɛɥɢɰɚ 5.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ 

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 

3800 1200 450 340 280 160 80 3 1 

 

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

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

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

 

 
 

Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

 

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,ʹʹͶ ∙ ʜʝʛܫ = ͳ,ͷ͵ ∙ ʹ͵ͺͲͲ = Ͷ͹͵Ͷ ʏ                                (5.33) 
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Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  ሺܷʒ <ሻ. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ଵ଴ହ଴଴/ଵ଴଴ = ͸͸ ʑ.                                                       (5.34) 

 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ Ɇɒȼ, 

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

 5.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

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

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

ʟ ʠʗʒʜܫ  = ௄ʜ∙ூʜʝʛ.ʟ௄ʑ = ͳ,Ͳ͹ ∙ ʜʝʛ.ʟܫ = ͳ,Ͳ͹ ∙ ͻͳͲ = ͻ͹ͷ ʏ                               (5.35)  

 

ɝɞɟ ܫʜʝʛ.ʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 
 

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

.௉ ʞʢʠʙܫ  = ଵ,଴଼∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙ ʜʝʛ.ʟܫ = ͳ,ͳ ∙ ͻͳͲ = ͳͲͲ͵ ʏ.                                  (5.36) 

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

 

Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 

ɩɟɪɟɝɪɭɡɤɢ, 
I/Iɧ 

 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5: 
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Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

1) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  = ଶ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ʹͷ ∙ ʜʝʛ.ʟܫ = ʹ,ʹͷ ∙ ͻͳͲ = ʹͲͶ͵ ʏ.                           (5.37) 

 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.8 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 

 

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

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

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

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

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ 
– əɝɨɞɧɚɹ: 
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 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͳͺ,ͳͺ + Ͳ,ͺʹ ∙ ͳ͵,ͷʹ 

 ܼଵ ൑ ͳͻ,ͻ͸ ʝˏ                                                                                                 (5.38) 

 

ɝɞɟ ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ; ܼଵʚ′ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ; ܭʡ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ. 
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ: 
 ܼʡ = ௎ˍଵ଴଴ ∙ ௎ʑʜమௌːˑˏ = ଴,ଵଵଵ଴଴ ∙ ଵଵହమ଼଴ = ͳͺ,ͳͺ ʝˏ.                                                       (5.39) 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ 220 ɤȼ: 
 ܼଵʚ′ = √𝑥ଶˎ + ଶݎˎ = √ͳ͵,Ͳͷଶ + ͵,ͷͶଶ = ͳ͵,ͷʹ ʝˏ.                                          (5.40) 

 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ହ଺,ଶହ଼଴ + ଴,ଶ଼ ∙ ହ଺,ଶହଶସଶమ ∙ ͳ͵,ͷʹ = Ͳ,Ͳ͸͹                                      (5.41) ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͸͹ ∙ ͳ,ͻ͸ = Ͳ,ͳ͵,                                                            (5.42) 

 

ɝɞɟ ܼ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ: 
 ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమହ଺,ଶହ = ͳ,ͻ͸ ʝˏ.  (5.43) 

 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͲͶͻ ∙ యఱబబఱభబఱబబభబబ = Ͳ,ͺͺ ʝˏ.  (5.44) 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼଵ஼ଷ=0,88. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
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ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴,ହ∙ଵ଴య√ଷ∙ଷ଴ଽଷ = ͳ,ͻ͸ ʝˏ,  (5.45) 

 

ɝɞɟ ܫʜʏʒʟ - ɧɨɦɢɧɚɥɶɬɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 

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

ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = ଶ∙ଶ−଴,ଽହ଴,଼ = ͵,ͺͳ ˑ. ˈ.                     (5.46) 

 

ɝɞɟ ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 𝑥ௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

ɉɪɢɧɢɦɚɟɦ ܫʣ = ʹ,ͷ ˑ. ˈ.  
 

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. ˈ.                                                             (5.47) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼଴,ଽହ∙ଶ,ହ = Ͳ,͵Ͷ. (5.48) 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͹Ͳ,͵ͳ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ:ϕ 

 ܼ஼ ʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵Ͷ ˑ. ˈ.  (5.49) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵Ͷ ∙ ͳ,ͻ͸ = Ͳ,͸ͺ ʝˏ.                                             (5.50) 

 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: 
 ܼ஼ ʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଺଼∙ଷହ଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = Ͷ,ͷͳ ʝˏ. (5.51) 

 

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

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ,ͳ͵ ʝˏ, ܼ஼ʛଶ = Ͳ,͸ͺ ʝˏ. 
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ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 
ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 

ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ - ɧɚ ɨɬɤɥɸɱɟɧɢɟ Ɇɒȼ, 

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 3.6. 
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Ɋɢɫɭɧɨɤ 5.6  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 

 5.9 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ 
ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
«ɗɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 

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

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

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

5.10 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.4 

 

Ɍɚɛɥɢɰɚ 5.4 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ. 0,66 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 

Ͳ,͵5 - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,21 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,͹ͷ ∙  ʜ 7,74 Ⱥܫ

Ɍɨɤ ɨɬɫɟɱɤɢ, ˑܫ ˕˔ ͸ ∙  ʜ 26,52 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ܷ଴ 
 ଶ ܷ଴ீ - 15 ȼݐ ଵ ܷ଴ଵீ - 5 ȼݐ

ܷ଴ଷ ݐ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 

1,2 - 

ɍɫɬɚɜɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ 

- 0,2 ȼ 

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ 

>ܷ 

1 

ɫɬɭɩɟɧɶ 
ܷ஼ʟଵ 1,2Uɧ 120  

2 

ɫɬɭɩɟɧɶ 
ܷ஼ʟଶ 1,4Uɧ 140 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,31 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳ͹ ∙  ʜ 0,75 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ͳ͹ ∙  ʜ 0,75Ⱥܫ
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.4 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,73 Ⱥܫ

ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,86 Ⱥܫ

ɈɌɋ 
ଵʝʡʠ ͳ,ʹʹͶܫ ∙  ʜʝʛ 5,41 Ⱥܫ

Uɫɪ - 66 ȼ 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ <ܼ 

1 

ɫɬɭɩɟɧɶ 
ܼூ 0,067 0,88 Ɉɦ 

2 

ɫɬɭɩɟɧɶ 
ܼூூ 0,34 4,51 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,74 Ⱥܫ

ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 4,87 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͷ ∙  ʜʝʛ.ʟ 9,97 Ⱥܫ

 

Ɍɚɛɥɢɰɚ 5.5 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
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Ⱦɢɮ. ɡɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
I∆G + + + + 

 
  

ɁɁȽ 
U଴ 

tଵ       + tଶ + + +     U଴ଷ t + + +     

Ɂɉɇ U > 

1 

ɫɬɭɩɟɧɶ 
tଵ + +   

 
  

2 

ɫɬɭɩɟɧɶ 
tଶ + +   

 
  

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 
tଵ      +  tଶ     +   tଷ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ       + 

ɂɈ + +      

ɈɌɋ 

tଵ      +  tଶ     +   tଷ + +      

ȾɁ Z < 

1 

ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + + +     

2 

ɫɬɭɩɟɧɶ 

tଵ      +  tଶ     +   tଷ + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 

ɋɈ       + 

ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

 

6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 

 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– ɡɞɚɧɢɟ Ƚɗɋ ɪɭɫɥɨɜɨɝɨ ɬɢɩɚ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
– ɰɟɧɬɪɚɥɶɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. 
 

6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɨ ɜɵɫɨɬɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɬɢɩɭ ɝɪɭɧɬɚ– ǿǿǿ ɤɥɚɫɫ, ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ- ǿǿǿ ɤɥɚɫɫ, ɩɨ ɩɨɫɥɟɞɫɬɜɢɹɦ ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ ɧɚ 
ȽɌɋ– ǿǿ ɤɥɚɫɫ. ɉɪɢɧɢɦɚɟɦ ɤɥɚɫɫ, ɨɬɧɨɫɹɳɢɣɫɹ ɤ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ 
ɤɥɚɫɫɭ – ǿǿ ɤɥɚɫɫ. 

 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɢ ɝɪɟɛɧɹ ɛɵɤɚ 

 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 ∇ʒʒʞ = ∇ʜʞʢ + hୱ, (6.1) 

ɝɞɟ    hୱ– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a, 

 

  (6.2) 

ɝɞɟ     h୰୳୬ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%; ∆hୱୣ୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɚ = 0,8 ɦ. 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆hୱୣ୲ = k୵ ∙ ୚మ∙L୥∙ୢ ∙ cosα ,                                                                                         (6.3) 

 

ɝɞɟ     k୵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ 
ɜɟɬɪɚ, k୵ = ͳ,͸ͷ ∙ ͳͲ−଺; 

V– ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ; 
           L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ; α – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ, α = Ͳ; 
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d – ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ ɇɉɍ: 
 d = ∇ɇɉɍ−∇ȾɇȺଶ = ହ଼଺−ହହ଴ଶ = ͳͺ ɦ.                                                                           (6.4) 

 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɩɪɢ ɇɉɍ ɩɨ ɮɨɪɦɭɥɟ: 
  ∆hୱୣ୲ = ͳ,͸ͷ ∙ ͳͲ−଺ ∙ ଵହమ∙ଶଷଵହଽ,଼ଵ∙ଵ଼ = Ͳ,ͲͲͶͻ ɦ.                                                            (6.5) 

 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɟɜ. 

ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 g ∙ tV ; (6.6) 

  g ∙ LVଶ , (6.7) 

 

 

ɝɞɟ     t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ. 
-ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɩɨ ɮɨɪɦɭɥɚɦ (6.6) ɢ (6.7): 
             g ∙ LVଶ = ͻ,ͺͳ ∙ ʹ͵ͳͷͳͷଶ = ͸ͳ͵; 
             g ∙ tV = ͻ,ͺͳ ∙ ͸ ∙ ͸Ͳ ∙ ͸Ͳͳͷ = ͳͶͳʹ͸,Ͷ. 
  

Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ [8] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 
ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷ ∙ ɉ̅ୢ) ɢ ɡɧɚɱɟɧɢɹɦ ୥∙୲୚   ɢ  ୥∙L୚మ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  ୥∙୦̅୚మ   

ɢ  ୥∙୘̅୚ . 

 ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 
ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅. 

-ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ:   
 g ∙ hVଶ = Ͳ,Ͳ͵ͻ; 
 

(6.8) 

g ∙ TV = ʹ,͸ͷ. 
 

(6.9) 
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ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 

 h = Ͳ,Ͳͳͺ ∙ Vଶg = Ͳ,Ͳͳͺ ∙ ʹͲଶͻ,ͺͳ = Ͳ,Ͷͳ͵ ɦ; 
 

(6.10) 

T = ͳ,͸ ∙ Vg = ʹ,ͷ ∙ ʹͲͻ,ͺͳ = ʹ,ͶͶ͸ ɫ. 
 

(6.11) 

-ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ɉୢ = Tଶ ∙ gʹ ∙ π = ʹ,ͶͶ͸ଶ ∙ ͻ,ͺͳʹ ∙ ͵,ͳͶ = ͻ,͵ͷ ˏ. 
 

(6.12) 

ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ: 
 d > Ͳ,ͷ ∙ ɉୢ;  (6.13) 

 ͳͺ > Ͷ,͸͹ͷ, ɬ.ɟ. ɭɫɥɨɜɢɟ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅ ∙ K୧, 

 

(6.14) 

ɝɞɟ  K୧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [8] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 
(6.13):  

-ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɩɪɢ K୧ = ʹ,ͳ ɩɨ ɮɨɪɦɭɥɟ (6.14): 
 hଵ% = ʹ,ͳ ∙ Ͳ,Ͷͳ͵ = Ͳ,ͺ͸͹ ˏ  

 

ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ 
ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɩɪɢ ɝɥɭɛɢɧɟ ɩɟɪɟɞ ɫɨɨɪɭɠɟɧɢɟɦ d ൒ ʹ ∙ hଵ%, ɨɩɪɟɞɟɥɢɦ ɩɨ 
ɮɨɪɦɭɥɟ: 

 h୰୳୬ଵ% = k୰ ∙ k୮ ∙ kୱ୮ ∙ k୰୳୬ ∙ hଵ%, (6.15) 

  

ɝɞɟ  k୰ ɢ k୮ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ [8, ɬɚɛɥ.6];  kୱ୮ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [8, ɬɚɛɥ.7];  k୰୳୬ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [8, ɪɢɫ. 10] ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ɉୢ/hଵ%, ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ. 

 Ɍɨɝɞɚ: k୰ = ͳ, k୮ = Ͳ,ͻ, kୱ୮ = ͳ,ʹ. 
Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (6.15): 
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k୰୳୬ = ʹ,ͳ ˒˓ˋ ɉୢ/hଵ% = ͳͲ,͹ͻ 

             h୰୳୬ଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ʹ ∙ ʹ,ͳ ∙ Ͳ,ͺ͹ = ͳ,ͻ͹ˏ. 
 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
             hୱ = ͳ,ͻ͸͸ + Ͳ,ͲͲͶͻ + Ͳ,͸ = ʹ,ͷ͹ͳ ˏ. 

 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʒʞ = ∇ʜʞʢ + hୱ = ͷͺ͸ + ͵ = ͷͺͻ ˏ.  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ∇ʒʒʞ = ͷͺͻ ˏ. 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸ 

ɛɨɥɶɲɭɸ ɢɡ ɞɜɭɯ: 
 ∇ʒʐ = ∇ʒʒʞ. (6.16) 

 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ʜ˔˕, (6.17) 

ɝɞɟ     ∇ʒʑ – ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; ʜ˔˕ – ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧɨ ɜ 
ɫɥɟɞɭɸɳɢɯ ɩɭɧɤɬɚɯ.  

 

6.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 
ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɜ ɇȻ. 

Ɋɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ 
ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ: 
– Q=1609 ɦ3/ɫ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1 %;  

– ɇɉɍ = 586,0 ɦ; 
– ɍɇȻmin = 5,6 ɦ; 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ: 
– Q=4624 ɦ3/ɫ ɩɪɢ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
– Ɏɉɍ =148,0 ɦ; 
– ɍɇȻmax = 12,8; 

ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ, ɡɚɬɟɦ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɢɬ ɩɪɨɜɟɪɤɟ ɧɚ 
ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
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ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳɪ = ܳ୫a୶ ˑ˔ː − ܳʒЭʠ = ͳʹͻ͵ ˏଷ ˔⁄ ,                                                          (6.18) 

 

ɝɞɟ  ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, 

ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ [6, 5.4 ɬɚɛɥ.2]. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொɪ௤ɜ

= ଵଶଽଷଷହ = ͵͸,ͻ͵ ɦ,                                                                               (6.19) 

 

ɝɞɟ  ݍɜ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
ɜݍ  = ͳ,ʹͷ ∙ ɪݍ = ͳ,ʹ ∙ ʹͺ = ͵ͷ ɦଶ ɫ⁄ ,                                   (6.20) 

 

ɝɞɟ   ݍɪ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
ɪݍ  = [𝑣ℎ] ∙ ℎНȻ = ͷ ∙ ͷ,͸ = ʹͺ ɦଶ ɫ⁄ ,                                  (6.21) 

 

ɝɞɟ  ℎНȻ = ͷ,͸ ɦ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, 
   [𝑣ℎ] = ͷ ɦ ɫ⁄ −ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɭɝɥɢɧɤɚ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 
ɪɹɞɭ , ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. Ɉɤɪɭɝɥɹɟɦ ܤ ɞɨ 42 ɦɟɬɪɨɜ, ɩɪɢɧɢɦɚɟɦ ݊ = ͵ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɩɨ 14 ɦɟɬɪɚ, ɬɚɤ ɤɚɤ 
ɬɪɟɛɭɟɬɫɹ, ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɨɥɟɬɨɜ ɛɨɥɟɟ 7, ɪɟɡɟɪɜɧɵɣ ɩɪɨɞɟɬ. 
 

6.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 

ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 
ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ  = ሺ ொ˓௠∙஻∙√ଶ∙𝑔ሻమయ = ቀ ଵଶଽଷ଴,ସଽ∙ସଶ∙√ଶ∙ଽ,଼ଵቁమయ = ͷ,ͺ͸ ˏ ,                                            (6.22) 

 

ɝɞɟ  ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, 
ɩɪɢɧɢɦɚɟɦ ɜ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- 

Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ, m = 0,49  ܤ - ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ. 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
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଴ଶܪ  = ሺ ܳ˓݉ ∙ 𝜎˔ˉ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶ/ଷ = ሺ ͳʹͻ͵Ͳ,Ͷͻ ∙ Ͳ,ͻ͸ ∙ Ͷʹ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ   
଴ଶܪ  = ͸,Ͳ͵ ˏ                                                                                                       (6.23) 

 

ɝɞɟ  𝜎ɮ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɚ; 𝜎ɫɠ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ;  𝜎ɮ = ͳ −  ɞɥɹ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɨɫɬɪɨɟɧɧɨɝɨ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ 
Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ [9]. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ɏɪɟɧɫɢɫɚ – Ʉɪɢɝɟɪɚ: 

 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ହ,଼଺ଵସ = Ͳ,ͻ͸ ,                                          (6.24) 

 

ɝɞɟ  ߝ −ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɤɨɜ 
ɜɨɞɨɫɥɢɜɚ. 

 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ଴ܸ: 
ܪ  = ଴ଶܪ − ఈ∙ బమଶ𝑔 = ͸,Ͳ͵ − ଵ,ଵ∙଴,଻ଷమଶ∙ଽ,଼ଵ = ͸,Ͳͳ ˏ,                                                       (6.25) 

 

ɝɞɟ  ଴ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ:  
    ଴ = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻሺ஻+ሺ௡−ଵሻఋʐሻ = ଵଶଽଷሺହ଼଺−ହହ଴ሻ∙ସଽ = Ͳ,͹͵                                       (6.26) 

 

ɝɞɟ  α − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ  α = ͳ,ͳ. 
Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ: 

˕˔ܪ  = ͸ ˏ. 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͷͺ͸,Ͳ − ͸ = ͷͺͲ,Ͳ ˏ.                               (6.27) 

 

6.2.5 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 

ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
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 ܳ˓.˒ˑ˅ = ܳ୫a୶ ˒ˑ˅ˈ˓ − ܳʒЭʠ ,                                               (6.28) 

 

ɝɞɟ  ܳ୫a୶ ˒ˑ˅ˈ˓ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ;  

 ܳ˓.˒ˑ˅ = ͳͻͲ͸ − ͵ͳ͸ = ͳͷͻͲ ˏଷ/˔. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: 

଴ଵɩɨɜܪ  = ( ொ˓.˒ˑ˅௠஻√ଶ𝑔)ଶ/ଷ = ቀ ଵହଽ଴଴,ସଽ∙ସଶ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͸,͹ʹ ˏ.                                    (6.29) 

 

ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅଴ଶ˒ˑܪ    = ቆ ܳ˓ ˒ˑ˅݉ ∙ 𝜎˔ˉ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ቇమయ = ( ͳͷͻͲͲ,Ͷͻ ∙ Ͳ,ͻͷ ∙ Ͷʹ ∙ √ʹ ∙ ͻ,ͺͳ)మయ

 

˅଴ଶ˒ˑܪ  = ͸,͹ʹ ˏ                                                                                                (6.30) 

 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ுబభ ˒ˑ˅௕ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ଺,଻ଶଵହ = Ͳ,ͻͷ .                                (6.31) 

 

 

ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 

 ଴ܸ = ொ˓.˒ˑ˅ሺఇʣʞʢ−ఇʓʜʏሻ∙஻ = ଵହଽ଴ሺହ଼଻−ହହ଴ሻ∙ସଽ = Ͳ,ͺͺ ˏ/˔ ,                                                   (6.32) 

 

ɝɞɟ   ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɬɦɟɬɤɭ Ɏɉɍ – ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 49 ɦ, ɤɨɬɨɪɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

˅ˑ˒ܪ  = ˅଴ଶ ˒ˑܪ − ఈ∙ బ ˒ˑ˅మଶ𝑔 = ͷ,Ͷ − ଵ,ଵ∙଴,଻ଽమଶ∙ଽ,଼ଵ = ͸,͸ͺ ˏ.                                       (6.33) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ɎПɍɪ = ∇Ƚȼ + ɩɨɜܪ = ͷͺͲ + ͸,͸ͺ = ͷͺ͸,͸ͺ ɦ.                     (6.34) 
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6.3 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 
ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫ. 6.3). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ 
ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 

            ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.௠௔௫ଶ݃ ∙ ሺܤ + ሻଶయ˄ߜ∑ = √ ͳ,ͳ ∙ ͳʹͻ͵ଶͻ,ͳͺ ∙ ሺͶͻሻଶయ = Ͷ,ʹͺ ˏ.                                     ሺ͸.͵ͷሻ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
  ଴ܶ = ∇ʜʞʢ − ∇ˇː˃ = ͷͺ͸ − ͷͷͲ = ͵͸ ˏ.                                                   ሺ͸.͵͸ሻ 

 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 

 ℎ௖ଵ′ = ௤೎𝜑∙√ଶ∙𝑔∙ሺ∇ʜʞʢ−∇ʓʜʝ−ℎ೎భ′ ሻ = ଶ଺,ଷଽ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺହ଼଺−ହହ଴−଴ሻ = ͳ,ͳ ˏ                                 (6.37) 

 ℎ௖,ଶ" = ℎ೎,భ′ଶ ቌ√ͳ + ͺ ∙ (ℎˍ˓ℎ೎,భ′ )ଷ − ͳቍ = ଵ,ଵଶଶ ቆ√ͳ + ͺ ∙ ቀସ,ସଵଵ,ଵଶቁଷ − ͳቇ = ͳͳ,ʹ͸ ˏ                (6.38) 

 

Ƚɥɭɛɢɧɚ ɜ ɇȻ hɇȻ = 5,6 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ (hc
’’> hɇȻ). 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ 
ɩɨɬɨɤɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ. 

 

 

6.4 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɜɨɞɨɛɨɹ ɢ ɩɪɢɧɹɬɵɯ ɝɚɫɢɬɟɥɟɣ 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ. 
Ɍɚɤ ɤɚɤ ɩɪɨɬɟɤɚɧɢɟ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɩɨɞɨɛɧɨ 

ɩɪɨɬɟɤɚɧɢɸ ɱɟɪɟɡ ɡɚɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, ɬɨ ɜɟɥɢɱɢɧɚ 
ɩɟɪɟɩɚɞɚ, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɪɢ ɜɵɯɨɞɟ ɩɨɬɨɤɚ ɢɡ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɜ ɪɭɫɥɨ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ΔZ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∆ܼ = మଶ∙𝑔∙𝜑ʹ∙ℎʜʐమݍ − ߙ ∙ మଶ∙𝑔∙(𝜎∙ℎ೎̀̀൯మݍ = ͳ ˏ,                                                            (6.39) 
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ɝɞɟ  𝜎 = Ͳ,ͻ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ 

Ƚɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀ˍ = 𝜎 ∙ ℎ௖̀̀ − ሺℎʜʐ + ∆ܼሻ = ͳ,ͳ ∙ ͳͳ,ʹ͸ − ሺͷ,ͷ + ͳሻ = ͷ,͹ͺ ˏ.                  (6.40) 

 

ȼɵɱɢɫɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ∇ʜʞʢ − ∇ʓʜʝ = ͷͺ͸ − ͷͷͲ = ͵͸ ɦ                                                    (6.41) 

 

ɉɪɨɢɡɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 
 ℎ௖ଵ′ = ௤೎𝜑∙√ଶ∙𝑔∙ሺ బ்−ℎ೎భ′ ሻ = ଶ଺,ଷଽ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺଷ଺−଴ሻ = ͳ,ͳ ˏ                                              (6.42) ℎ௖ଵ′ = ௤೎𝜑∙√ଶ∙𝑔∙ሺ బ்−ℎ೎భ′ ሻ = ଶ଺,ଷଽ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺଷ଺−ଵ,ଶሻ = ͳ,ͳʹ ˏ                                          (6.43) 

ℎ௖,ଶ" = ℎ೎,భ′ଶ ቌ√ͳ + ͺ ∙ (ℎˍ˓ℎ೎,భ′ )ଷ − ͳቍ = ͳͳ,ʹ͸ ˏ                                                      (6.44) 

 

ȼɵɱɢɫɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ ɫ 
ɭɱɟɬɨɦ ɧɚɱɚɥɶɧɨɣ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ: 

 ଴ܶ = ∇ʜʞʢ − ∇ʓʜʝ + ݀௄ = ͷͺ͸ − ͷͷͲ + ͷ,͹ͺ = Ͷͳ,͹ͺ ˏ 

 

Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖ଵ′ = ௤೎𝜑∙√ଶ∙𝑔∙ሺ బ்−ℎ೎భ′ ሻ = ͳ,ͲͶ ˏ                                                                             (6.45) 

 ℎ௖ଵ′ = ௤೎𝜑∙√ଶ∙𝑔∙ሺ బ்−ℎ೎భ′ ሻ = ͳ,ͲͶ ˏ                                                                               (6.46) 

ℎ௖,ଶ" = ℎ೎,భ′ଶ ቌ√ͳ + ͺ ∙ (ℎˍ˓ℎ೎,భ′ )ଷ − ͳቍ = ͳͳ,͹͸ ˏ                                                      (6.47) 

Ɍɨɝɞɚ ɨɩɪɟɞɟɥɹɟɦ ɧɨɜɭɸ ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ: 
 ∆ܼ = ቆ ʹଶݍ ∙ ݃ ∙ 𝜑ଶ ∙ ℎʜʐଶቇ − ቆ ߙ ∙ ʹଶݍ ∙ ݃ ∙ 𝜎ଶ ∙ ℎ௖′′ଶቇ 

 ∆ܼ = ቀ ଶ଺,ଷଽమଶ∙ଽ,଼ଵ∙଴,ଽమ∙ହ,଺మቁ − ( ଵ,ଵ∙ଶ଺,ଷଽమଶ∙ଽ,଼ଵ∙ଵ,ଵమ∙ଵଵ,଻଺మ ) = ͳ                                                        (6.48) 
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 ݀௄ଶ = 𝜎 ∙ ℎ௖`` − ሺℎʜʐ + ∆ܼሻ = ͳ,ͳ ∙ ͳͳ,͹͸ − ሺͷ,͸ + ͳሻ = ͸,͵ʹ ˏ                (6.49) 

 ௗ𝐾మ−ௗ𝐾ௗ𝐾మ = ଺,ଷଶ−ହ,଻଼଺,ଷଶ ∙ ͳͲͲ% = ͺ,ͷͶ %                                                                    (6.50) 

 

ɉɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ: 
 ݀௄ଶ = ͸,͵ʹ ˏ 

 ∇ʞʑ = ∇ʓʜʝ − ݀௄ = ͷͷͲ − ͸,͵ʹ = ͷͶ͵,͸ͺ                                                    (6.51) 

 

Ⱦɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ: 
 ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖`` − ℎ௖`൯ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳͳ,͹͸ − ͳ,ͲͶሻ = ͷ͵,ʹͺ ˏ          (6.52) 

 

Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɧɟɦ ɝɚɫɢɬɟɥɟɣ: 
 ݈˅ = Ͳ,ͻ ∙ ݈˒˓ = Ͳ,ͻ ∙ Ͷ͹,͸ʹ = Ͷ͹,ͻ͸  ˏ                                                               (6.53) 

 

6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 

6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ, ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ 
ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ 
ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɵɦ 
ɩɪɨɮɢɥɟɦ ɹɜɥɹɟɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɡɚɥɨɠɟɧɢɟ ɫ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ݉ː = Ͳ,͹. 

Ɍɨɝɞɚ: ℎ = ∇ʜʞʢ − ∇ʞʝʓ = ͷͺ͸ − ͷͶͻ = ͵͹ ˏ                                                        (6.54) 

ܤ  = ݉ː ∙ h = Ͳ,͹ ∙ ͵͹ = ʹͷ,ͻ ˏ                                                                           (6.55) 

 

Ɍɚɛɥɢɰɵ 6.1 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 

x y x∙Hɫɬ y∙Hɫɬ 

0 0,126 0 0,756 

0,1 0,036 0,6 0,216 

0,2 0,007 1,2 0,042 

0,3 0 1,8 0 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.1 

0,4 0,006 2,4 0,036 

0,5 0,027 3 0,162 

0,6 0,06 3,6 0,36 

0,7 0,1 4,2 0,6 

0,8 0,146 4,8 0,876 

0,9 0,198 5,4 1,188 

1 0,256 6 1,536 

1,1 0,321 6,6 1,926 

1,2 0,394 7,2 2,364 

1,3 0,475 7,8 2,85 

1,4 0,564 8,4 3,384 

1,5 0,661 9 3,966 

1,6 0,764 9,6 4,584 

1,7 0,873 10,2 5,238 

1,8 0,987 10,8 5,922 

1,9 1,108 11,4 6,648 

 

 
Ɋɢɫɭɧɨɤ 6.5 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

6.6 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

 

6.6.1 Ȼɵɤɢ 

 

ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɨɟɧɵ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ ɩɪɨɥɟɬɵ 
ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ. 
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6.6.2 ɍɫɬɨɢ 

 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɭɫɬɪɨɟɧ ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɞɥɹ ɡɚɳɢɬɵ, 
ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɫɛɪɚɫɵɜɚɟɦɨɣ 
ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ; ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɢ 
ɩɥɚɜɧɨɝɨ ɟɝɨ ɪɚɫɬɟɤɚɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɮɢɥɶɬɪɚɰɢɢ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɤ ɡɟɦɥɹɧɨɣ. 
Ɇɟɠɞɭ ɡɞɚɧɢɟɦ Ƚɗɋ ɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɨɣ ɩɪɟɞɭɫɦɨɬɪɟɧ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ 
ɭɫɬɨɣ ɞɥɢɧɨɣ 60 ɦ. 

 

6.6.3 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɭɫɬɪɨɟɧ ɞɪɟɧɚɠ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɫɤɜɚɠɢɧ (ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 

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

 ܽˇ˓ ൒ ு೏∙ఊ೙ூ̱ ˓,೘ = ଷ଺∙ଵ,ଶଶହ = ͳ,͹ ˏ                                                                           (6.56) 

 

ɝɞɟ    ܪௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ = 36 ɦ, 
 ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ = 1,2ߛ 

ܫ̱  ˓,௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ɞɥɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɢ ɦɚɫɫɢɜɧɨ-ɤɨɧɬɪɮɨɪɫɧɵɯ ɩɥɨɬɢɧ = 25. 
 

6.6.4 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 

 

ɉɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɩɥɨɬɢɧɵ ɜɤɥɸɱɚɟɬ: ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɨɸ ɡɚɜɟɫɭ 
ɢ ɧɚɤɥɨɧɧɵɣ ɞɪɟɧɚɠ. 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
ˊߜ  = ∆ுˊ∙ఊ೙௃೎𝑟,೘ = ଵଽ,଼∙ଵ,ଶଵହ = ͳ,ͷͺ ˏ                                                                             (6.57) 

 

ɝɞɟ     ∆ܪˊ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɪɚɫɱёɬɚ  ∆ܪˊ = ͳͻ,ͺ ˏ; ܬ௖௥,௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɩɪɢɧɢɦɚɟɦ  ܬ௖௥,௠ = ͳͷ. 

Ɂɚɝɥɭɛɥɟɧɢɟ ɡɚɜɟɫɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ሺ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ሻ                                                                 

 ℎˊ˃˅ = Ͳ,ͺ ∙ ሺͷͺ͸ − ͷͷ͵,Ͳ͵ሻ = ʹ͸ ˏ.                                                              (6.58) 

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɡɚɜɟɫɵ ɩɪɢɧɢɦɚɟɦ: 



83 

 

 ݈ଵ = Ͷ,ʹ ˏ  
 

Ⱦɥɹ ɨɬɜɨɞɚ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ, ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɧɚ ɫɨɨɪɭɠɟɧɢɟ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɩɨɞ ɩɨɞɨɲɜɨɣ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ.  

Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ݀ = Ͳ,ͳͷ ሺˏሻ. 

Ɂɚɝɥɭɛɥɟɧɢɟ ɞɪɟɧɚɠɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ:  
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ʹ͸,͸ͺ = ͳͶ ˏ.                                                 (6.59) 

 

ɍɝɨɥ ɧɚɤɥɨɧɚ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɤ ɜɟɪɬɢɤɚɥɢ 300 ɜ ɫɬɨɪɨɧɭ ɇȻ. 
 

6.6.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɩɪɨɞɨɥɶɧɭɸ ɝɚɥɟɪɟɸ ɧɚ ɨɬɦɟɬɤɢ 564.00. 
ɉɪɨɞɨɥɶɧɚɹ ɝɚɥɟɪɟɹ ɧɚ ɨɬɦɟɬɤɟ 551.00 ɰɟɦɟɧɬɚɰɢɨɧɧɨɟ-ɞɪɟɧɚɠɧɚɹ.  
 Ɋɚɡɦɟɪ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɦ ɫɟɱɟɧɢɟɦ 3∙ɩɪ4 ɧɚ ɨɬɦɟɬɤɟ 

551.00 ɢ ɫɟɱɟɧɢɟɦ 2∙3 ɦ ɧɚ ɨɬɦɟɬɤɟ 564.00. 
 

6.7 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɢ ɜɡɜɟɲɢɜɚɸɳɟɟ ɞɚɜɥɟɧɢɟ 

 

Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɞɥɹ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɥɶɧɨɦɭ 
ɩɨɞɩɨɪɧɨɦɭ ɭɪɨɜɧɸ, ɚ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɨɦɭ, 

ɤɨɬɨɪɵɣ ɜɨɡɦɨɠɟɧ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɧɚ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ.  

Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬ ɜɟɞɟɬɫɹ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɩɨɷɬɨɦɭ 
ɩɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ɧɚɝɪɭɡɨɤ, ɞɚɜɹɳɢɯ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 

Ⱦɥɹ 2 ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ: 

ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͷͺ͸ − ͷͷ͵,Ͳ͵ = ͵ʹ,ͻ͹ ˏ                                        (6.60) 

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͵ʹ,ͻ͹ = ͳ͵,ʹ ˏ                                                                  (6.61) 

ௗ௥ܪ   = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͵ʹ,ͻ͹ = ͸,ͷͻ ˏ                                                     (6.62) 

 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ =  ͳ ∙ ͻ,ͺͳ ∙ ͳͶͲ = ͳ͵͹Ͷ,Ͷ ˍʜ                                    (6.63) 

  

ɝɞɟ   ܵˠ˒- ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ , ɨɩɪɟɞɟɥɟɧɚ ɫ ɩɨɦɨɳɶɸ 
AutoCAD, ܵˠ˒=140 ɦ2.. 
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ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 
ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɶɧɵɯ ɟё ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɡ ɫɟɛɹ ɞɜɟ ɩɪɹɦɨɭɝɨɥɶɧɵɯ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ AutoCAD, ܵ˗=210 ɦ2. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵ˗ = ͳ ∙ ͻ,ͺͳ ∙ ʹͳͲ = ʹͲ͸Ͳ,ͳ ˍʜ                                        (6.64) 

     

6.8 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɥɨɬɢɧɵ 

 

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

6.9.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. ܵ˒ˎ = ͸ͲͲ ˏଶ . 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  = ௌ˒ˎ∙௕∙˄௕+ఋ˄ = ଺଴଴∙ଵସ∙ଽ,଼ଵ∙ଶ,ସଵସ+ଷ,ହ = ͳͳ͵Ͳͳ ˍʜ/ˏ.                                                (6.65) 

 

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 

˄ܩ  = ௌ˄∙ఋ˄∙˄௕+ఋ˄ = ଻ଶ଴∙ଷ,ହ∙ଽ,଼ଵ∙ଶ,ସଵସ+ଷ,ହ = ͵͵ͻͲ,͵ͶͲ ˍʜ/ˏ                                            (6.66) 

 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 

  ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ ,                                                                                   (6.67) 

 

ɝɞɟ  ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 

 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͷͺ͹ − ͷͺͲ + Ͳ,ͷሻ ∙ ͳͶ = ͳͲͷ ˏଶ           (6.68) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

 ܳˊ =  Ͳ,Ͳͷͷ ∙ ͳͲͷ ∙ √ͳͲͷ ∙ ͻ,ͺͳ = ͷͺͲ,ͷʹ ˍʜ. 
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
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 ܳɡ
ɪɚɫч = ொɡ௕+ఋ˄ = ହ଼଴,ହଶଵସ+ଷ,ହ = ͵ʹ,ͻ͹ ɤɇ/ɦ                                                           (6.69)  

 

6.9.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 

ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 

 ܶ˅ = ˅∙ுమ˅ଶ = ଽ,଼ଵ∙ଷ଻మ∙ଵଶ = ͸͹ͳͶ,ͻͷ ˍʜˏ
                                                               (6.70) 

 

ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 

 ܶː = ˅∙ுమːଶ = ଵ଴∙ଶଶ,ହమଶ = ʹͶͺ͵ ˍʜˏ.                                                                     (6.71) 

 

ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɩɨ ɮɨɪɦɭɥɟ (6.71): 

 ܶː = ˅ ∙ ʹଶːܪ = ͻ,ͺͳ ∙ Ͷ,Ͳ͵ଶ ∙ ͳʹ = ͹ͻ,͸͸ ˍʜˏ.  
 

6.9.3 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ: 
 ܹ˅ ˑˎː = Ͳ,ͷߛ௪ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = Ͳ,ͷ ∙ ͳ ∙ ͻ,ͺͳ ∙ Ͳ,ͺ͹ ∙ (ͻ,͵ͷ͵,ͳͶ + Ͳ,ʹͷʹ ) 

 ܹ˅ ˑˎː = ͳ͵ ˍʜ                                                                                                 (6.72) 

 

ɝɞɟ  ℎ଴: 

 ℎ଴ = 𝜋ℎభ%మ𝜆̅ = ଷ,ଵସ∙଴,଼଻మଽ,ଷହ = Ͳ,ʹͷ ˏ.                                                                   (6.73) 

 

ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ˖˔ = 𝜆̅ଶ𝜋 − ଷ଼ ℎଵ% = ଽ,ଷହଶ∙ଷ,ଵସ − ଷ଼ ∙ Ͳ,ͺ͹ = ͳ,ͳ͸ ˏ.                                               (6.74) 

 

6.9.6 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
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Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

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

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɸ ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɭ ɜɫɟ ɧɚɝɪɭɡɤɢ, 
ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

 

Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ  

 

ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 
ɤɇɦ 

Ɍɜ 1  6715 12,33 82795 

Ɍɧ 1  80 1,34 -106,7 

Gɛ 0,95  3221 4,2 -13527 

Gɩɥ 0,95  10736 4 -42944 

Wɜɡɜ 1  1373 0 0 

Wɮ 1  2060 3 6180 

Qɡ 0,9  29,86 9,45 -282 

Wɜɨɥɧ 1  13 35,84 473 

ΣN  10553 

ΣM 32588 

 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɥɦ 

ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
  𝜎௨௬ = − ே௕ + ଺∙∑ ெ௕మ = − ଵ଴ହହଷଶହ,ଽ + ଺∙ଷଶହ଼଼ଶହ,ଽమ = −ͳͳͷ,ͻͺ ʙ˒˃                            (6.75) 

 

ɝɞɟ  ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −͵ʹͻ,͹ ˍʜ/ˏଶ ,                            (6.76) 

 

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

ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ctan ଵߙ = Ͳ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
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 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ ʜ/ˏଶ.              (6.77) 

 

Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
  𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = ͳͳͷ,ͻͺ ˍʜ/ˏଶ.                               (6.78) 

 

Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͵ʹ,ͻ͹ = −͵ʹͻ,͹ˍʜ/ˏଶ.                                         (6.79) 

 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɚɧɚɥɨɝɢɱɧɨ ɩɨ ɮɨɪɦɭɥɚɦ (6.80)-(6.87): 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
  𝜎௬௧ = − ே௕ − ଺∙∑ ெ௕మ = ଵ଴ହହଷଶହ,ଽ − ଺∙ଷଶହ଼଼ଶହ,ଽమ = −͸ͻͺ,ͻͶ ˍʜˏమ.                                        (6.80) 

 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
  𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −ʹͲͳͳ,ͷ ˍʜ/ˏଶ,                                 (6.81) 

 

ɝɞɟ  ݉௧ = tan ௗ௧ܪ  .ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ଶ, ɝɞɟߙ   – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ = ͳͳ͵ͻ,Ͷͷ ˍʜ/ˏଶ;                                       (6.82) 

 

Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = −ʹ͸͹Ͳ,ͳͻ ˍʜ/ˏଶ                         (6.83) 

 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ Ͷ,Ͳ͵ = −ͶͲ,͵ ˍʜˏమ                                                       (6.84) 

 

 

6.10 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

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

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ   ∙ ௟௖ߛ ∙ 𝜎ଷ ൑ ௖ௗߛ ∙ ܴ௕ ,                 (6.85) 
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ɝɞɟ  ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ; 

௖ௗߛ ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹߛ   = Ͳ,ͻ; 

   ܴ௕ ൒ ଵ,ଶ∙ଵ∙ሺ−ଶ଺଻଴,ଵଽሻ଴,ଽ = −͵ͷ͸Ͳ,ʹͷ ˍʜ/ˏଶ.                                                   (6.86) 

 

ȼ ɪɚɫɱɟɬɧɨɣ ɡɨɧɟ ɭɤɥɚɞɵɜɚɟɦ ɛɟɬɨɧ ɦɚɪɤɢ ȼ=10 ɫ ɪɚɫɱёɬɧɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ  ܴ௕ = ͸ͲͲͲˍʜ/ˏଶ, ͸ͲͲͲ ˍʜˏଶ ൒ −͵ͷ͸Ͳ,ʹͷ ˍʜ/ˏଶ. 

ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ ,                                                  

 −ͳͳͷ,ͻͺ ˍʜ/ˏଶ < Ͳ. 
 

ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨,                                                                                        (6.87)ܪ

 ͳͳͷ,ͻͺ ˍʜ/ˏଶ ൒ ͺͳ,͸ͺ ˍʜ/ˏଶ.  

 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

 

6.11 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

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

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

ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
  ோ∙ఊ೎೏ி∙ఊ೗೎ ൒  ௡,                                                                                                       (6.88)ߛ

 ܴ = ɩɥܩ) + Ȼܩ − ɜܹɡɜ − ɮܹ + ܳɡ + ɧɛܩ + ɜɛܩ + ɩɨɧ൯ܩ ∙ tan 𝜑 + ܿ ∙ 𝜔 
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ܴ = ሺͳͲ͹͵͸,Ͳ͸ + ͵ʹʹͲ,ͻʹ − ͳ͵͹͵,Ͷ − ʹͲ͸Ͳ,ͳ + ʹͻ,ͺ͸ሻ ∙ °͵͵݃ݐ + ͺͲ ܴ = ͳ͹Ͷ͸Ͳ ˍʜ/ˏ,                                                                                         (6.89) 

 

ɝɞɟ  𝜑 = ͵͸– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɫɭɝɥɢɧɨɤ); 

  ܿ = ͺͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɭɝɥɢɧɤɚ; 

  𝜔 = ͵Ͷ,ʹͳ ɦଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ 
ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ɜܶ − ɧܶ + ɜܹɨɥ + ʔɝɪ = ͸͹ͳͶ,ͻͷ − ͹ͻ,͸͸ + ͳ͵,ʹ = ͸͸Ͷͺ,Ͷͺ  ɤɇ/ɦ . 
ܨ  = ͸͸Ͷͺ,Ͷͺ  ɤɇ/ɦ .                                                                                       (6.90) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 

 ͻ͸ͺ͹,ͺ͵ ∙ Ͳ,ͻͷ͸͸Ͷͺ,Ͷͺ ∙ ͳ ൒ ͳ,ʹ, 
 ͳ,͵ͺ ൒ ͳ,ʹ . 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ  
 

ɑɚɪɵɲɫɤɚɹ Ƚɗɋ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ, ɹɜɥɹɟɬɫɹ ɫɪɟɞɧɟɧɚɩɨɪɧɨɣ ɫɬɚɧɰɢɟɣ, ɧɨ 
ɩɨ ɨɛɴɟɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɜɨɡɦɨɠɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ ɚɜɚɪɢɢ ɧɚ ɫɬɚɧɰɢɢ, ɜ 
ɱɚɫɬɧɨɫɬɢ ɩɪɨɪɵɜɚ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɨɬɧɨɫɢɬɫɹ ɤ ɩɟɪɜɨɦɭ ɤɥɚɫɫɭ ɩɨ 
ɤɚɩɢɬɚɥɶɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɞɧɨɣ ɢɡ 
ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɫɥɭɠɛɵ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɪɟɝɭɥɢɪɭɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ». Ɉɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɫɨɫɬɚɜ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɉɨɥɨɠɟɧɢɟɦ, 
ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ 
ɢ ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɟɟ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɢ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɥɢ 
ɤɨɧɫɟɪɜɚɰɢɢ. 

ȼɫɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ, 

ɨɫɧɚɳɚɟɦ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ 
ɧɚɩɪɹɠɟɧɧɨ–ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. ȼɜɨɞɢɦ ɜ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ – 

ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ 
ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» ɫɨɛɫɬɜɟɧɧɢɤ ɪɚɡɪɚɛɚɬɵɜɚɟɬ Ⱦɟɤɥɚɪɚɰɢɸ. 
Ⱦɟɤɥɚɪɚɰɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ȽɌɋ, ɢɯ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ 
ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ 
ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ ɥɢɤɜɢɞɚɰɢɸ ɹɜɥɟɧɢɣ 
ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 

7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ                

ɪɚɛɨɬɧɢɤɨɜ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ 

 

7.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

 

ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 
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ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɚɟɬ 
ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɟɟ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
ɑɚɪɵɲɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 
ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ 
ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

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

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

— ɊȾ 153.-34.0-03.301-00. - «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ»; 

— ɂ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ ɩɪɢɜɟɫɬɢ ɢɥɢ 
ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚɜɚɪɢɹɦ, 
ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ. Ʉɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ 
ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɭɠɛɨɣ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɑɚɪɵɲɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɪɨɮɫɨɸɡɧɵɦ 
ɨɛɴɟɞɢɧɟɧɢɟɦ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɇɚ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 
           ɂɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ - ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 
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7.2.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɜ ɭɫɬɪɨɣɫɬɜɚɯ ɪɟɥɟɣɧɨɣ     

ɡɚɳɢɬɵ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɫɨ ɫɪɟɞɫɬɜɚɦɢ ɢɡɦɟɪɟɧɢɣ ɢ ɩɪɢɛɨɪɚɦɢ ɭɱɟɬɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɬɨɪɢɱɧɵɦɢ ɰɟɩɹɦɢ 

 

1. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɰɟɩɹɯ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, 
ɜɬɨɪɢɱɧɵɟ ɰɟɩɢ (ɨɛɦɨɬɤɢ) ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɨɫɬɨɹɧɧɵɟ ɡɚɡɟɦɥɟɧɢɹ. ȼ ɫɥɨɠɧɵɯ ɫɯɟɦɚɯ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɞɥɹ 
ɝɪɭɩɩɵ ɷɥɟɤɬɪɢɱɟɫɤɢ ɫɨɟɞɢɧɟɧɧɵɯ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɡɚɡɟɦɥɟɧɢɟ ɬɨɥɶɤɨ ɜ ɨɞɧɨɣ ɬɨɱɤɟ. ȼɫɟ 
ɪɚɛɨɬɵ ɜ ɫɯɟɦɚɯ ɭɫɬɪɨɣɫɬɜ ɫɥɨɠɧɵɯ ɡɚɳɢɬ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɩɪɨɝɪɚɦɦɚɦ, ɜ 
ɤɨɬɨɪɵɯ ɜ ɬɨɦ ɱɢɫɥɟ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

2. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɵɜɚ ɬɨɤɨɜɨɣ ɰɟɩɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, 
ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɰɟɩɶ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɤɨɪɚɱɢɜɚɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨ 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɡɚɠɢɦɚɯ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɛɥɨɤɨɜ. 

ȼɨ ɜɬɨɪɢɱɧɨɣ ɰɟɩɢ ɦɟɠɞɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɡɚɤɨɪɨɬɤɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɛɨɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɪɚɡɦɵɤɚɧɢɸ ɰɟɩɢ. 

3. ɉɪɢ ɪɚɛɨɬɚɯ ɜɨ ɜɬɨɪɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɢ ɰɟɩɹɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɨɞɚɱɟɣ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɩɨɫɬɨɪɨɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɢɧɹɬɵ ɦɟɪɵ, ɢɫɤɥɸɱɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɬɧɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ. 

4. ɉɪɨɢɡɜɨɞɢɬɟɥɸ ɪɚɛɨɬ, ɢɦɟɸɳɟɦɭ ɝɪɭɩɩɭ IV, ɢɡ ɱɢɫɥɚ ɩɟɪɫɨɧɚɥɚ, 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɪɚɡɪɟɲɚɟɬɫɹ 
ɫɨɜɦɟɳɚɬɶ ɨɛɹɡɚɧɧɨɫɬɢ ɞɨɩɭɫɤɚɸɳɟɝɨ. ɉɪɢ ɷɬɨɦ ɨɧ ɨɩɪɟɞɟɥɹɟɬ ɦɟɪɵ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ. ɉɨɞɨɛɧɨɟ 
ɫɨɜɦɟɳɟɧɢɟ ɪɚɡɪɟɲɚɟɬɫɹ, ɟɫɥɢ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɧɟ ɬɪɟɛɭɟɬɫɹ 
ɜɵɩɨɥɧɟɧɢɹ ɨɬɤɥɸɱɟɧɢɣ, ɡɚɡɟɦɥɟɧɢɹ, ɭɫɬɚɧɨɜɤɢ ɜɪɟɦɟɧɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɜ ɱɚɫɬɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ. 

5. ɉɪɨɢɡɜɨɞɢɬɟɥɸ ɪɚɛɨɬ, ɢɦɟɸɳɟɦɭ ɝɪɭɩɩɭ IV, ɟɞɢɧɨɥɢɱɧɨ, ɚ ɬɚɤɠɟ 
ɱɥɟɧɚɦ ɛɪɢɝɚɞɵ, ɢɦɟɸɳɢɦ ɝɪɭɩɩɭ III (ɧɚ ɭɫɥɨɜɢɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɭɧɤɬɨɦ 
6.13 ɉɪɚɜɢɥ), ɪɚɡɪɟɲɚɟɬɫɹ ɪɚɛɨɬɚɬɶ ɨɬɞɟɥɶɧɨ ɨɬ ɞɪɭɝɢɯ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɜɨ 
ɜɬɨɪɢɱɧɵɯ ɰɟɩɹɯ ɢ ɭɫɬɪɨɣɫɬɜɚɯ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɟɫɥɢ ɷɬɢ 
ɰɟɩɢ ɢ ɭɫɬɪɨɣɫɬɜɚ ɪɚɫɩɨɥɨɠɟɧɵ ɜ Ɋɍ ɢ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ 
ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ ɨɬɫɭɬɫɬɜɭɸɬ, ɩɨɥɧɨɫɬɶɸ ɨɝɪɚɠɞɟɧɵ ɢɥɢ 
ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɜɵɫɨɬɟ, ɧɟ ɬɪɟɛɭɸɳɟɣ ɨɝɪɚɠɞɟɧɢɹ. 

 

 7.2.3 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɧɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ         
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɬɨɤɚ 

 

1. Ɂɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɲɢɧɵ ɜ ɰɟɩɢ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɜ ɤɚɱɟɫɬɜɟ ɬɨɤɨɜɟɞɭɳɢɯ ɩɪɢ ɦɨɧɬɚɠɧɵɯ ɢ ɫɜɚɪɨɱɧɵɯ 
ɪɚɛɨɬɚɯ. 
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2. Ⱦɨ ɨɤɨɧɱɚɧɢɹ ɦɨɧɬɚɠɚ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ, ɷɥɟɤɬɪɨɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɩɪɢɛɨɪɨɜ, ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɜɬɨɪɢɱɧɵɟ ɨɛɦɨɬɤɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɦɤɧɭɬɵ ɧɚɤɨɪɨɬɤɨ. 

3. ɉɪɢ ɩɪɨɜɟɪɤɟ ɩɨɥɹɪɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ ɩɪɢɛɨɪ, ɭɤɚɡɵɜɚɸɳɢɣ 
ɩɨɥɹɪɧɨɫɬɶ, ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɢɫɨɟɞɢɧɟɧ ɤ ɡɚɠɢɦɚɦ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ɞɨ ɩɨɞɚɱɢ 
ɢɦɩɭɥɶɫɚ ɜ ɩɟɪɜɢɱɧɭɸ ɨɛɦɨɬɤɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

 

7.2.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 

Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɛɳɢɣ ɨɛɴёɦ ɜɵɟɦɤɢ 
ɝɪɭɧɬɚ ɫɨɫɬɚɜɢɬ 150000 ɦ3, ɬɚɤɠɟ ɩɪɢ ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ 
ɡɚɬɨɩɥɟɧɚ ɩɥɨɳɚɞɶ 2000 ɦ2 ɩɪɢ ɨɛɴɟɦɟ 6,94 ɦɥɧ. ɦ3 ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, ɝɨɪɧɨɣ 
ɦɟɫɬɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɪɨɩɪɢɹɬɢɹ, ɧɟ ɧɚɪɭɲɚɸɳɢɟ ɷɤɨɥɨɝɢɸ 
ɦɟɫɬɧɨɫɬɢ. 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ». 

 

7.2.5 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

 

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

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ. Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ 
ɎɄɄɈ- 2014 8 22 201 01 21 5 

ܯ  = ே∙௤ଵ଴଴% ∙ ߩ = ଶ଴଴଴଴଴∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͻͲͲͲ ˕.                                                      (7.1) 

 

ɝɞɟ N – ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 

       q – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %  
  ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 – ߩ       

Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧёɧɧɵɟ ɱёɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ. 

ܯ  = ே∙௤ଵ଴଴% ∙ ߩ = ଻ହ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͳ,ͷ ˕.                                                                   (7.2) 

 

ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɦ3 

       q – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %  
  ɭɞɟɥɶɧɵɣ ɜɟɫɶ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 – ߩ       
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7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

7.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ 
ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 
 Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 
 Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
 – ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
 – ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
 – ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ;  
 – ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 
 – ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 
 – ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ.  
 Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ.  
 Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 
 – ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ;  
 – ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ;  
 – ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
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 – 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 
ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ 
ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ  ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
 ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
 – ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
 – ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ;  
 – ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ;  
 – ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
 – ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ;  
 – ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
 ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
 

 7.3.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 

 

Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  
 – ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 – ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
 – ɪɟɚɤɬɨɪɵ; 
 – ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 – ɩɨɞɩɭɥɶɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
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 ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ 
ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ 
ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ 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 ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 
 Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-

ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤ ɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 
 Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 
 

 7.3.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 

 

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

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

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

4. ɉɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 
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5. ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ ɩɨɦɟɳɟɧɢɹ, 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. 
Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. 
Ɂɚɩɪɟɳɚɸɬɫɹ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɟɣ. 

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

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

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

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

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

 7.4 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 

 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ 
ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɢɯ ɫɨɫɬɚɜɟ, ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɤɚɡɵɜɚɟɬ ɝɢɞɪɨɭɡɟɥ ɜ ɰɟɥɨɦ, ɤɚɤ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɧɨɜɨɝɨ 
ɩɪɢɪɨɞɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 
 ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 
ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɨɛɴɟɤɬɨɜ 
ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ 
ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 
 – Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɩɪɢɧɹɬɚ ɧɚ ɜɫɟɧɚɪɨɞɧɨɦ 
ɝɨɥɨɫɨɜɚɧɢɢ 12 ɞɟɤɚɛɪɹ 1993 ɝ.); 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002; 

 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 
04.05.1999; 

 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» № 89-ɎɁ 
ɨɬ 24.06.1998; 
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 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996; 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» (14 

ɦɚɪɬɚ 1995 ɝɨɞɚ N 33-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 10.05.2007 N 69-ɎɁ); 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 
ɧɚɫɟɥɟɧɢɹ» (30 ɦɚɪɬɚ 1999 ɝɨɞɚ N 52-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 
01.12.2007 N 309-ɎɁ); 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» (21 

ɢɸɥɹ 1997 ɝ. N 117-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 23.12.2003 N 186-ɎɁ); 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ» (23 ɧɨɹɛɪɹ 1995 ɝ. № 

174-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 16.05.2008 N 75-ɎɁ); 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ» (20 ɞɟɤɚɛɪɹ 2004 ɝ. №166-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ 
ɡɚɤɨɧɨɜ ɨɬ 06.12.2007 N 333-ɎɁ); 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ 
ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» (25.06.02 №73-ɎɁ ɜ ɪɟɞ. 
Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 08.11.2007 N 258-ɎɁ). 

– Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001; 
 – ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006; 
 – Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006; 
 – Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 

Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɚɪɵɲɫɤɨɣ 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; 
– ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 
– ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 

 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɪɚɡɛɢɬɵ ɧɚ ɬɪɢ ɝɪɭɩɩɵ:   
1. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
2. ɋɨɡɞɚɧɢɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 3.  ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
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7.4.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

 

 ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
 – ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
 – ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
 – ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
 – ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
 – ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
 ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 
ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ. ȼ 
ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
 – ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
 – ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
 – ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
 – ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; 
 – ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
 ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, 
ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɜɫɟ ɫɬɪɨɟɧɢɹ, ɜɤɥɸɱɚɹ 
ɨɩɨɪɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɫɜɹɡɢ, ɦɚɱɬɵ, ɢɡɝɨɪɨɞɢ ɢ ɞɪ. 
ɫɬɪɨɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦ.  
 ȼ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɧɟɱɢɫɬɨɬɵ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɭɛɨɪɧɵɯ, ɫɤɨɬɧɵɯ ɞɜɨɪɨɜ ɢ ɫɜɚɥɨɤ ɜɵɛɢɪɚɸɬɫɹ ɢ ɨɬɜɨɡɹɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɚɦɨɫɜɚɥɚɯ ɧɚ ɩɨɥɢɝɨɧɵ ɨɬɯɨɞɨɜ, ɝɞɟ ɭɤɥɚɞɵɜɚɸɬɫɹ 
ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤɨɬɥɨɜɚɧɵ. 
 ȼ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɟɯ ɢɥɢ ɢɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɡɚɬɨɩɥɟɧɢɸ ɢ ɩɟɪɟɧɨɫɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɨɣ ɦɟɫɬɧɨɫɬɢ. ɋɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 3907-85 (ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-

85 ɨɬ 1.07.1985) ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɤɥɚɞɛɢɳɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚ 2 ɦ ɧɢɠɟ ɍɆɈ. ȼɫɟ ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɩɟɪɟɡɚɯɨɪɨɧɟɧɢɹɦ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɫ 
ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɩɨɱɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ, 
ɦɟɯɚɧɢɡɦɨɜ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 Ɉɱɢɫɬɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ  ɞɥɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɞɨɨɛɦɟɧɚ 6 ɢ ɛɨɥɟɟ ɨɱɢɫɬɤɭ ɨɬ ɞɪɟɜɟɫɧɨ-

ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ  ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɧɚ 2 ɦ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ  ɫ 
ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɞɨɩɭɫɤɚɸɬ 
ɨɬɤɚɡ ɨɬ ɨɱɢɫɬɤɢ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɟɫɥɢ  ɪɚɫɱɟɬɚɦɢ 
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ɩɪɨɝɧɨɡɚ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɫɬɚɸɳɟɣɫɹ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ 
ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ (ɩɪɢɦɟɱɚɧɢɟ ɤ ɩ.3.3.2. ɫɚɧɢɬɚɪɧɵɯ ɩɪɚɜɢɥ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-85 ɨɬ 1.07.1985). 

 Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
 – ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ 
ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 
 – ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 
 – ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 
 – ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 
 

7.4.2 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 

 

 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 
- ɎɁ ɨɬ 3.06.2006  ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ 
ɜɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
 ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱɟɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ. 
 ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ 
ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, 
ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

 – ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 
 – ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 
ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɭɞɨɛɪɟɧɢɣ ɢ 
ɹɞɨɯɢɦɢɤɚɬɨɜ; 
 – ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞ; 
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 – ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ ɧɟ 
ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ); 
 – ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ 
ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 
 ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɨɝɪɚɧɢɱɟɧɢɹɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 
 – ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
 – ɤɨɨɩɟɪɚɬɢɜɧɨɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
 – ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ; 
 – ɨɪɝɚɧɢɡɚɰɢɹ ɥɟɬɧɢɯ ɥɚɝɟɪɟɣ, ɜɨɞɨɩɨɣ ɢ ɜɵɩɚɫ ɫɤɨɬɚ; 
 – ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɥɨɞɨɱɧɵɯ ɩɪɢɱɚɥɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬ. 
 ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɪɟɤɨɦɟɧɞɭɸɬɫɹ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɟɞɟɧɢɸ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɪɭɛɤɢ, ɭɯɨɞɚ, ɫɚɧɢɬɚɪɧɵɟ ɪɭɛɤɢ, 
ɨɯɪɚɧɚ ɥɟɫɨɜ ɨɬ ɩɨɠɚɪɚ. 
 

7.4.3 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 

 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ.   Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɵ.  
 Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ – ɜ ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 
 Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ 
ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ 
ɨɱɢɫɬɤɢ. 
 – ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
 – ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
 – ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 



102 

 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 
 – ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ; 

– ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 
 ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ, ɢ 
ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ: 
 – ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɨɬ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɪɟɧɚɠɢ, ɤɚɧɚɜɵ, ɜɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ ɢ ɞɪ.); 
 – ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɞɪɟɧɚɠɚ ɢ ɢɯ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ; 
 – ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, 
ɩɪɨɬɢɜɨɫɟɥɟɜɵɟ ɢ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
 Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɑɚɪɵɲɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɨɬɪɟɛɭɟɬ 
ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ, 
ɩɟɪɟɫɟɥɟɧɢɸ ɧɚɫɟɥɟɧɢɹ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɜɹɡɟɣ, ɥɟɫɨɪɭɛɤɟ ɢ ɥɟɫɨɨɱɢɫɬɤɟ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɸ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɪɵɛɧɨɦɭ ɯɨɡɹɣɫɬɜɭ.  
 ȼ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪ. ȼɹɬɤɚ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɡɚɝɪɹɡɧɟɧɧɵɦ ɜɨɞɨɬɨɤɨɦ. 
ɉɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɫɬɨɤɨɜ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ 
ɪɚɣɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɢɦɟɟɬɫɹ. ȼɨɡɦɨɠɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɹɜɥɹɸɬɫɹ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɡɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ, ɜɵɝɪɟɛɧɵɟ ɹɦɵ ɩɪɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɯɨɡɹɣɫɬɜɚɯ, 
ɚ ɬɚɤɠɟ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɨɫɬɚɸɳɢɣɫɹ ɩɨɫɥɟ ɜɵɧɨɫɚ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. 
 Ⱦɥɹ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɦɨɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, 
ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 

 1) ɨɱɢɫɬɤɚ ɢ ɨɛɪɚɛɨɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɫɧɨɫɢɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
 2) ɥɟɫɨɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɩɥɨɳɚɞɹɯ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ. 
 3) ɩɟɪɟɧɨɫ ɤɥɚɞɛɢɳ ɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ.       

 ȼɜɢɞɭ ɦɚɥɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɟɥɟɧɢɹ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ 
ɫɥɚɛɨɝɨ ɪɚɡɜɢɬɢɹ ɬɪɚɧɫɩɨɪɬɚ, ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɚɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɭ ɪ. 
ȼɹɬɤɚ ɧɟɜɟɥɢɤɨ ɢ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɛɥɸɞɟɧɢɹ ɜɨɞɨɨɯɪɚɧɧɵɯ ɩɪɚɜɢɥ ɧɟ ɞɨɥɠɧɨ 
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ɜɵɡɵɜɚɬɶ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɱɢɫɬɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɧɟ ɬɪɟɛɭɟɬɫɹ. ɉɟɪɫɩɟɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɛɚɫɫɟɣɧɟ ɪɟɤɢ, ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ 
ɨɱɢɫɬɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɧɟ ɩɨɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ. 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɩɪɢɪɨɞɵ, ɫɨɯɪɚɧɟɧɢɹ ɩɚɦɹɬɧɢɤɨɜ 
ɤɭɥɶɬɭɪɵ, ɢɦɟɸɳɢɯɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ, ɫ ɰɟɥɶɸ 
ɧɚɧɟɫɟɧɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɜɪɟɞɚ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɫɬɢ ɤɨɦɩɥɟɤɫɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɪɚɫɫɱɢɬɚɬɶ ɜɨɡɦɨɠɧɵɣ 
ɭɳɟɪɛ ɩɪɢɪɨɞɧɨɦɭ ɤɨɦɩɥɟɤɫɭ, ɩɚɦɹɬɧɢɤɚɦ ɤɭɥɶɬɭɪɵ ɢ ɜ ɰɟɥɨɦ ɷɤɨɫɢɫɬɟɦɟ ɡɨɧɵ 
ɜɥɢɹɧɢɹ ɑɚɪɵɲɫɤɨɝɨ ɝɢɞɪɨɷɧɟɪɝɨɤɨɦɩɥɟɤɫɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ, ɦɚɤɫɢɦɚɥɶɧɨ ɭɱɢɬɵɜɚɸɳɢɯ ɜɫɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɭɧɢɤɚɥɶɧɨɫɬɶ 
ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ. 
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8 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɨɦ, ɤɨɬɨɪɵɦ ɧɟ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 
ɯɪɚɧɢɬɶ. Ɍɚ ɱɚɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɨɬɪɟɛɥɟɧɚ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ, ɩɨɫɬɚɜɥɟɧɚ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ ȿɞɢɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɩɪɨɞɚɠɚ ɧɚ ɨɩɬɨɜɨɦ ɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɚɯ. 
ɐɟɧɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɸ ɜɵɪɚɠɚɟɬɫɹ ɜ ɪɭɛɥɹɯ ɡɚ ɩɨɬɪɟɛɥɟɧɧɵɣ ɤɢɥɨɜɚɬɬ–
ɱɚɫ. 

Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.1. 

 

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

Ƚɨɞ 2023 2024 2025 2026 2027 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 23,34 130 130 130 130 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

4000 4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ,  
ɦɥɧ Ɇȼɬ·ɱ 

0,09336 
0,52 0,52 0,52 0,52 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 

1 1 1 1 1 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ·ɱ 

933,6 5200 5200 5200 5200 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ Ɇȼɬ·ɱ 

92,4264 514,8 514,8 514,8 514,8 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ./Ɇȼɬ·ɱ 

1110,0 1143,0 1175,0 1206,0 1235,0 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ. 102,59 588,20 604,66 620,62 635,67 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ. ɪɭɛ. 17,10 98,03 100,78 103,44 105,94 

 

Ⱥɧɚɥɢɡɢɪɭɹ ɬɚɛɥɢɰɭ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɨɛɴёɦ ɜɵɪɭɱɤɢ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɞɜɭɦɹ ɮɚɤɬɨɪɚɦɢ: ɜɜɨɞɨɦ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

 

 8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ 
ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 - 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 
16.01.2017 ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
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 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
 

Ɍɟɤɭɳɢɦɢ ɪɚɫɯɨɞɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɹɬɵ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) – 0,02% 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 

 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 33,176 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274 35,62 

ɂɬɨɝɨ 68,79 

 

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

 

Ɍɚɛɥɢɰɚ 8.3 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ,% 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,011 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,014 

Ɉɬ 16 ɞɨ 25 0,23 

 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 
ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 2017 
ɝɨɞɚ. Ⱦɚɧɧɵɟ ɩɨ ɪɚɫɯɨɞɚɦ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.4. 
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Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɦɥɧ. ɪɭɛ. 
ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 18,96 

ɇɉ ȺɌɋ 
(ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 
0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬɱ 

1,23 

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

0,36 

ɂɬɨɝɨ 20,55 

 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2025 ɝ. ɩɨ 2028 ɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.5.  

 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2024 2025 2026 2027 2028 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. 

ɪɭɛ. 129,79 161,74 177,50 177,50 177,50 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. 

ɪɭɛ. 26,60 33,73 40,00 40,00 40,00 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 49,41 74,11 74,11 74,11 74,11 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ. 1,66 3,16 3,75 3,75 3,75 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ. ɪɭɛ. 13,70 20,55 20,55 20,55 20,55 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. 
ɪɭɛ. 3,14 5,39 5,39 5,39 5,39 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 224,31 298,68 321,30 321,30 321,30 

 

ɂɡ ɬɚɛɥɢɰɵ 9.5 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɫɧɢɠɚɸɬɫɹ ɡɚ ɫɱɟɬ ɟɠɟɝɨɞɧɨɝɨ ɭɦɟɧɶɲɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɢ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ. 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
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Ɋɢɫɭɧɨɤ 8.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 

8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨɫɥɟ, ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤɢ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɢ ɮɟɞɟɪɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ ɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20% ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
 ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2% ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ – 4,8 ɪɭɛ. ɧɚ 1 ɤȼɬ∙ɱ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɇȾɋ) –20% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
 ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɡɚ 2028-2032 ɝɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.6.  

 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

Ƚɨɞ 2028 2029 2030 2031 2032 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɬɵɫ. ɪɭɛ. 169,52 175,51 181,81 179,57 185,35 

ɇȾɋ, ɬɵɫ. ɪɭɛ. 238,50 249,66 255,17 43,05 116,89 

ȼɡɧɨɫɵ ɜ ɫɨɰ. 
ɮɨɧɞɵ, ɬɵɫ. ɪɭɛ 29,97 29,97 29,97 29,97 25,38 

ɇɚɥɨɝ ɧɚ 
ɢɦɭɳɟɫɬɜɨ, ɬɵɫ. 

ɪɭɛ. 74,09 70,19 66,28 85,54 98,39 

ɂɬɨɝɨ 517,65 530,89 538,80 343,70 431,54 

58%

12%

22%

1%
6%

1%
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ.

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ.
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ.
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Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɛɨɥɶɲɭɸ 
ɱɚɫɬɶ ɧɚɥɨɝɨɜ ɫɨɫɬɚɜɥɹɸɬ ɇȾɋ ɢ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ. 

ɂɡ ɬɚɛɥɢɰɵ 1.6 ɟɠɟɝɨɞɧɨ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɡɚ ɫɱɟɬ 
ɭɜɟɥɢɱɟɧɢɹ ɇȾɋ ɢ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ. 
 

8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɵɪɭɱɤɨɣ ɨɬ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɢ ɦɨɳɧɨɫɬɢ, ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ. 

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

Ⱦɚɧɧɵɟ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɦɥɧ. ɪɭɛ ɜ ɬɚɛɥɢɰɟ 9.7.  
 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ƚɨɞ 2024 2025 2026 2027 2028 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ) 738,55 1138,53 1168,34 1196,25 1224,57 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ 224,31 298,68 321,30 321,30 321,30 

EBIT (ɩɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ) 734,95 1133,14 1162,95 1190,86 1219,18 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 446,73 782,73 786,23 818,05 850,27 

NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ) 55,02 156,55 157,25 163,61 170,05 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ, % 

20 20 20 20 20 

 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 8.7 ɜɢɞɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɧɚɩɪɹɦɭɸ 
ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɜɵɪɭɱɤɢ.  

ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɚɤɬɢɜɧɨ ɩɪɢɪɚɫɬɚɟɬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɨ ɢ ɜ ɛɨɥɶɲɢɯ 
ɨɛɴёɦɚɯ ɮɨɪɦɢɪɨɜɚɬɶ ɞɨɯɨɞɵ ɛɸɞɠɟɬɚ ɢ ɞɟɧɟɠɧɵɟ ɧɚɤɨɩɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ.  

Ɋɚɫɱɟɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɨɟɤɬ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶ ɫɜɨɸ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫ 2022 ɩɨ 2043 ɝɨɞ. 

Ɋɨɫɬ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8.3. 
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Ɋɢɫɭɧɨɤ 8.3 – Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 

 

8.5  Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 

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

 

8.6 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

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

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

113 [2]. 

ɛ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 

Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 
«ProjectExpert». Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

 ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ; 
  ɫɨɡɞɚɧɧɚɹ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɟɚɥɢɹɦ ɪɨɫɫɢɣɫɤɨɣ 

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

ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
Ⱦɢɧɚɦɢɤɚ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ Ⱥɥɬɚɣɫɤɨɝɨ ɤɪɚɹ ɩɪɢɧɹɬɚ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ».Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 
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8.7 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɫɜɨɞɹɬɫɹ ɤ ɪɚɫɱɟɬɚɦ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 8.8.  

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 
ɑɚɪɵɲɫɤɨɣ Ƚɗɋ.  

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.8. 

 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 144 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɪɭɛ. 132,929 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,03 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 11,94 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ·ɱ 0,29 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 55430 

 

ɂɡ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8 ɜɢɞɧɨ, ɱɬɨ ɩɟɪɢɨɞ 

ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12 ɥɟɬ, ɬɚɤɨɣ ɫɪɨɤ ɛɭɞɟɬ ɩɪɢɟɦɥɟɦ ɢ ɧɟ ɭɛɵɬɨɱɟɧ ɞɥɹ 
ɩɪɨɟɤɬɚ.  

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

 

8.8 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɨɛɪɚɠɚɸɬ ɢɡɦɟɧɟɧɢɹ ɞɨɯɨɞɨɜ 
ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9. 

 

Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ 

Ƚɨɞ 2022 2023 2024 2025 2026 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ. ɪɭɛ. 

16,91 16,91 70,86 192,25 192,04 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ. ɪɭɛ. 

10,56 32,25 49,73 66,37 80,83 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, 
ɦɥɧ. ɪɭɛ. 

27,47 49,16 120,59 258,62 272,88 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 8.9 ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ 
ɫɨɫɬɚɜɥɹɸɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɫɤɥɚɞɵɜɚɸɳɢɟɫɹ ɢɡ ɜɨɞɧɨɝɨ 
ɧɚɥɨɝɚ, ɧɚɥɨɝɚ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ, ɜɡɧɨɫɨɜ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɢ 
ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ. Ɇɟɧɶɲɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɸɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɨɧɚ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɧɚɥɨɝɚ ɧɚ ɢɦɭɳɟɫɬɜɨ. 

ɉɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɵɣ ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ, ɢ 
ɫɜɹɡɚɧɧɵɣ ɫ ɷɬɢɦ ɪɨɫɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɜɢɞɭ ɱɟɝɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ 
ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ. 

 

8.9 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 

Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ, ɧɚɫɤɨɥɶɤɨ ɫɢɥɶɧɨ 
ɢɡɦɟɧɢɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɢɡɦɟɧɟɧɢɢ ɨɞɧɨɝɨ ɢ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɚ. 

Ʉ ɮɚɤɬɨɪɚɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ: 
 ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ; 
 ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
 ɰɟɧɵ ɫɛɵɬɚ. 

Ⱥɧɚɥɢɡ ɢɡɦɟɧɟɧɢɟ PI ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: ɫɬɚɜɤɟ ɧɚɥɨɝɨɜ, ɨɛɴɟɦɭ 
ɢɧɜɟɫɬɢɰɢɣ, ɰɟɧɟ ɫɛɵɬɚ, ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ ɩɟɪɫɨɧɚɥɚ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ -5 ɞɨ 5 %, 
ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 8.4 – 8.7. 

 

 
 

Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ PI ɨɬ ɧɚɥɨɝɨɜ 

 

ɂɡ ɪɢɫɭɧɤɚ 8.4 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɟɦ ɛɨɥɶɲɟ ɫɬɚɜɤɚ PI ɞɥɹ ɩɪɨɟɤɬɚ, 
ɬɟɦ ɦɟɧɶɲɟ ɧɚɥɨɝɨɜ ɨɬ ɩɪɨɟɤɬɚ.  
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Ɋɢɫɭɧɨɤ 8.5 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ PI ɨɬ ɰɟɧɵ ɫɛɵɬɚ 

 

ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɬɚɤɨɣ ɩɨɤɚɡɚɬɟɥɶ, ɤɚɤ ɢɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɰɟɧɵ ɫɛɵɬɚ: ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɰɟɧɵ ɫɛɵɬɚ, 

ɪɚɫɬɟɬ ɩɪɢɛɵɥɶ ɫ ɤɚɠɞɨɣ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɪɚɫɬɟɬ ɢɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ.  

ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ PI ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 8.6: 

 

 
 

Ɋɢɫɭɧɨɤ 8.6 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 
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ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɟɥɢɱɢɧɚ PI ɢɦɟɟɬ 
ɨɛɪɚɬɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. ɑɟɦ ɜɵɲɟ ɫɬɚɜɤɚ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɬɟɦ ɦɟɧɶɲɟ ɱɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ. 
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9 ɉɪɟɞɥɨɠɟɧɢɟ ɩɨ ɞɨɪɚɛɨɬɤɟ ɫɟɪɜɨɦɨɬɨɪɚ ɉɅ ɬɭɪɛɢɧɵ ɧɚ ɩɪɢɦɟɪɟ 
ɀɢɝɭɥɟɜɫɤɨɣ Ƚɗɋ 

 

ɀɢɝɭɥёɜɫɤɚɹ Ƚɗɋ — ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɧɚ ɪɟɤɟ ȼɨɥɝɚ ɜ ɋɚɦɚɪɫɤɨɣ 
ɨɛɥɚɫɬɢ. ȼɯɨɞɢɬ ɜ ȼɨɥɠɫɤɨ-Ʉɚɦɫɤɢɣ ɤɚɫɤɚɞ Ƚɗɋ, ɹɜɥɹɟɬɫɹ ɲɟɫɬɨɣ ɫɬɭɩɟɧɶɸ 
ɤɚɫɤɚɞɚ Ƚɗɋ ɧɚ ȼɨɥɝɟ. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 2488 
Ɇȼɬ. ɍɫɬɚɧɨɜɥɟɧɨ 20 ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 9.1. 

 

Ɍɚɛɥɢɰɚ 9.1- Ƚɢɞɪɨɚɝɪɟɝɚɬɵ ɀɢɝɭɥɟɜɫɤɨɣ Ƚɗɋ 

ɉɨɪɹɞɤɨɜɵɟ ɧɨɦɟɪɚ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

Ɍɢɩ ɬɭɪɛɢɧ Ɇɨɳɧɨɫɬɶ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

№;3;5;10;15 ɉɅ30/587-ȼ-930 120 Ɇȼɬ 

№1,2;4;6;7;8;9;11;12;13;14; 
16;17;18;19;20 

ɉɅ30/877-ȼ-930 125,5 Ɇȼɬ 

 

9.1 Ʉɨɧɫɬɪɭɤɰɢɹ ɉɅ ɬɭɪɛɢɧɵ ɢ ɩɪɢɧɰɢɩ ɟё ɪɚɛɨɬɵ 

ȼɟɪɬɢɤɚɥɶɧɵɟ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɟ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30/587-ȼ-930 ɢ 
ɉɅ30/877-ȼ-930 ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢ ɢɡɝɨɬɨɜɥɟɧɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ 
ɨɛɴɟɞɢɧɟɧɢɟɦ ɬɭɪɛɨɫɬɪɨɟɧɢɹ «ɋɢɥɨɜɵɟ Ɇɚɲɢɧɵ». Ƚɢɞɪɨɬɭɪɛɢɧɚ 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɢɜɨɞɚ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɨɟɞɢɧɟɧɧɨɝɨ ɫ ɧɟɣ ɝɟɧɟɪɚɬɨɪɚ 
ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɚ ɫ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 68,2 ɨɛ/ɦɢɧ. 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɧɚɩɨɪɨɜ: ɨɬ 14 ɦ ɞɨ 25,5 ɦ. Ɋɚɛɨɱɟɟ ɤɨɥɟɫɨ ɹɜɥɹɟɬɫɹ 
ɨɫɧɨɜɧɵɦ ɨɪɝɚɧɨɦ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɪɟɨɛɪɚɡɭɸɳɢɦ ɷɧɟɪɝɢɸ ɩɨɬɨɤɚ ɜ 
ɦɟɯɚɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. 
 Ɋɚɡɪɟɡ ɩɨ ɨɫɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ1. 

Ɋɚɛɨɱɢɟ ɤɨɥɟɫɚ ɫɨɫɬɨɹɬ ɢɡ ɥɢɬɨɝɨ ɤɨɪɩɭɫɚ ɫ ɞɢɚɦɟɬɪɨɦ ɫɮɟɪɵ 0,5Ⱦ1, ɲɟɫɬɢ 
ɥɨɩɚɫɬɟɣ ɞɥɹ ɉɅ30/877-ȼ-930 ɢ ɩɹɬɶ ɥɨɩɚɫɬɟɣ ɉɅ30/587-ȼ-930 ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ 
ɫɬɚɥɢ 10ɏ12ɇ3Ⱦ-Ʌ.  

Ɇɟɯɚɧɢɡɦ ɪɚɡɜɨɪɨɬɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ - ɜɧɭɬɪɢ ɰɢɥɢɧɞɪɚ 
ɫɟɪɜɨɦɨɬɨɪɚ ɩɪɢ ɩɨɞɚɱɟ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨɪɲɟɧɶ ɢɡ 
ɜɵɫɨɤɨɩɪɨɱɧɨɝɨ ɱɭɝɭɧɚ, ɫ ɱɟɬɵɪɶɦɹ ɩɨɪɲɧɟɜɵɦɢ ɤɨɥɶɰɚɦɢ. ɉɨɪɲɟɧɶ ɡɚɤɪɟɩɥёɧ 
ɧɚ ɲɬɨɤɟ ɩɪɢ ɩɨɦɨɳɢ ɡɚɤɥɚɞɧɨɝɨ ɤɨɥɶɰɚ. ɇɚ ɧɢɠɧɟɦ ɤɨɧɰɟ ɲɬɨɤɚ ɫɩɟɰɢɚɥɶɧɨɣ 
ɝɚɣɤɨɣ ɡɚɤɪɟɩɥɟɧɚ ɤɪɟɫɬɨɜɢɧɚ. Ʌɨɩɚɫɬɢ ɱɟɪɟɡ ɰɚɩɮɭ ɡɚɤɪɟɩɥɟɧɵ ɧɚ ɨɩɨɪɧɨɦ 
ɤɨɥɶɰɟ. ɐɚɩɮɚ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɟɞɢɧɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɛɨɥɬɨɜ ɢ ɲɩɨɧɨɤ ɫ 
ɪɵɱɚɝɨɦ, ɤɨɬɨɪɵɣ ɫɟɪɶɝɚɦɢ ɢ ɩɪɨɭɲɢɧɨɣ ɫɜɹɡɚɧ ɫ ɤɪɟɫɬɨɜɢɧɨɣ, ɩɟɪɟɦɟɳɟɧɢɟ 
ɤɨɬɨɪɨɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɡɜɨɪɨɬ ɥɨɩɚɫɬɟɣ ɜ ɡɚɞɚɧɧɨɟ ɩɨɥɨɠɟɧɢɟ. Ʉɨɧɫɬɪɭɤɰɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɚɛɨɬɭ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ ɤɚɤ ɩɪɢ 
ɩɨɥɧɨɦ ɨɬɫɭɬɫɬɜɢɢ ɫɦɚɡɤɢ, ɬɚɤ ɢ ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ ɨɛɴɟɦɟ ɦɚɫɥɚ, ɧɟ ɫɜɹɡɚɧɧɨɝɨ ɫ 
ɫɢɫɬɟɦɨɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ȼ ɩɪɢɥɨɠɟɧɢɢ ȼ2 ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɡɪɟɡ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30/877-ȼ-930. 
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9.2 Ɉɩɢɫɚɧɢɟ ɚɜɚɪɢɣɧɨɝɨ ɨɫɬɚɧɨɜɚ ȽȺ-1  

 

ɇɚ ɀɢɝɭɥɟɜɫɤɨɣ Ƚɗɋ 11.03.2019 ɩɪɨɢɡɨɲɥɨ ɚɜɚɪɢɣɧɨɟ ɨɬɤɥɸɱɟɧɢɟ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɨ ɡɚɳɢɬɟ ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ ɨɫɦɨɬɪɟ ɢ 
ɨɩɪɨɛɨɜɚɧɢɢ ɜɵɹɜɥɟɧɚ ɧɟɭɩɪɚɜɥɹɟɦɨɫɬɶ ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ. ȼ ɩɨɫɥɟɞɫɬɜɢɢ 
ɛɵɥ ɩɪɨɜɟɞɟɧ ɨɫɦɨɬɪ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɧɞɨɫɤɨɩɚ ɜɟɪɯɧɟɣ ɩɨɥɨɫɬɢ ɫɟɪɜɨɦɨɬɨɪɚ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɱɟɪɟɡ ɫɥɢɜɧɨɣ ɤɥɚɩɚɧ. ɇɚ ɪɢɫɭɧɤɟ 9.1 ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɟɫɬɨ 
ɨɫɦɨɬɪɚ.  

 

 

 
Ɋɢɫɭɧɨɤ 9.1 – Ɇɟɫɬɨ ɨɫɦɨɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

 

ɇɚ ɪɢɫɭɧɤɟ 9.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɮɨɬɨɝɪɚɮɢɹ ɫ ɷɧɞɨɫɤɨɩɚ, ɧɚ ɤɨɬɨɪɨɣ 
ɩɨɤɚɡɚɧɨ, ɱɬɨ ɨɬɫɭɬɫɬɜɭɟɬ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɡɚɤɥɚɞɧɨɝɨ ɤɨɥɶɰɚ ɜ ɭɡɥɟ 
ɫɨɟɞɢɧɟɧɢɹ ɲɬɨɤ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ-ɩɨɪɲɟɧɶ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ. 

 

 
 

Ɋɢɫɭɧɨɤ 9.2 – Ɏɨɬɨɝɪɚɮɢɹ ɫ ɷɧɞɨɫɤɨɩɚ 
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɢɡɜɟɥɢ ɪɚɛɨɬɭ ɩɨ ɩɟɪɟɜɨɞɭ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɩɪɨɩɟɥɥɟɪɧɵɣ ɪɟɠɢɦ ɫ ɠɟɫɬɤɢɦ ɪɚɫɤɪɟɩɥɟɧɢɟɦ ɥɨɩɚɫɬɟɣ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚ ɩɨɫɬɨɹɧɧɨɦ ɭɝɥɟ ɭɫɬɚɧɨɜɤɢ ɥɨɩɚɫɬɟɣ ɊɄ +10⁰. 

 

9.3 ɇɟɞɨɫɬɚɬɤɢ ɩɪɨɩɟɥɥɟɪɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɫɪɚɜɧɟɧɢɢ ɫ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɦ. 

 

Ƚɢɞɪɨɬɭɪɛɢɧɵ, ɪɚɛɨɬɚɸɳɢɟ ɫ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɥɨɩɚɫɬɹɦɢ, ɢɦɟɸɬ 
ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ: 

- ɩɨɬɨɤ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɪɟɝɭɥɢɪɭɟɬɫɹ ɬɨɥɶɤɨ 
ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɧɚ ɀɢɝɭɥёɜɫɤɨɣ Ƚɗɋ ɫɬɨɥɤɧɭɥɢɫɶ ɫ 
ɩɪɨɛɥɟɦɨɣ ɪɚɡɜɢɬɨɣ ɤɚɜɢɬɚɰɢɢ, ɤɨɬɨɪɨɟ ɜ ɩɨɫɥɟɞɫɬɜɢɟ ɧɟɫёɬ: ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ 
ɜɢɛɪɚɰɢɸ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɲɭɦ ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ, ɢɡɧɨɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  

- ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫ Ƚɪɭɩɩɨɜɵɦ Ɋɟɝɭɥɹɬɨɪɨɦ 
Ⱥɤɬɢɜɧɨɣ Ɇɨɳɧɨɫɬɢ (ȽɊȺɆ). ȽɊȺɆ ɫɜɹɡɵɜɚɟɬ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫ ɭɱɟɬɨɦ ɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ 
ɪɚɫɩɪɟɞɟɥɹɟɬ ɫɭɦɦɚɪɧɭɸ ɚɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ ɦɟɠɞɭ ɚɝɪɟɝɚɬɚɦɢ. Ʌɨɩɚɫɬɢ 
ɝɢɞɪɨɬɭɪɛɢɧɵ, ɡɚɤɪɟɩɥɟɧɧɵɟ ɜ ɨɞɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɢɦɟɸɬ ɦɟɧɟɟ ɨɛɲɢɪɧɭɸ 
ɨɩɬɢɦɚɥɶɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɨɜɨɪɨɬɧɨ ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɨɣ. ɂ ɜ 
ɫɥɟɞɫɬɜɢɢ ɫ ɷɬɢɦ, ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɝɢɞɪɨɬɭɪɛɢɧɭ ɜ 
ɝɪɭɩɩɨɜɨɦ ɪɟɠɢɦɟ, ɢ ɝɢɞɪɨɚɝɪɟɝɚɬ ɪɚɛɨɬɚɟɬ ɧɚ ɩɨɫɬɨɹɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɧɢɡɤɢɦ 
ɄɉȾ. 

 

 9.4 ɉɪɟɞɥɨɠɟɧɢɟ ɩɨ ɞɨɪɚɛɨɬɤɢ ɫɟɪɜɨɦɨɬɨɪɚ ɉɅ ɬɭɪɛɢɧɵ 

 

Ɂɚɤɥɚɞɧɨɟ ɤɨɥɶɰɨ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ, ɫɨɟɞɢɧɹɸɳɢɦɢɫɹ ɞɜɭɦɹ 
ɛɨɥɬɚɦɢ. Ɂɚɤɥɚɞɧɨɟ ɤɨɥɶɰɨ ɫɥɭɠɢɬ ɤɪɟɩɟɠɧɵɦ ɷɥɟɦɟɧɬɨɦ ɫɨɟɞɢɧɹɸɳɢɣ ɲɬɨɤ ɢ 
ɩɨɪɲɟɧɶ ɰɢɥɢɧɞɪɚ ɫɟɪɜɨɦɨɬɨɪɚ. Ⱦɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɪɢɱɢɧɵ ɚɜɚɪɢɢ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ 3D ɦɨɞɟɥɶ ɡɚɤɥɚɞɧɨɝɨ ɤɨɥɶɰɚ, ɩɨɤɚɡɚɧɧɚɹ ɧɚ 
ɪɢɫɭɧɤɟ 9.3. Ɂɚɤɥɚɞɧɨɟ ɤɨɥɶɰɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ №1 ɫ ɬɭɪɛɢɧɨɣ ɉɅ30/877--930 

ɨɬɫɭɬɫɬɜɨɜɚɥɨ ɜ ɩɪɨɟɤɬɧɨɦ ɩɨɥɨɠɟɧɢɢ. ȼɨɡɦɨɠɧɨɣ ɩɪɢɱɢɧɨɣ ɚɜɚɪɢɢ ɹɜɥɹɟɬɫɹ 
ɱɪɟɡɦɟɪɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɡɚɤɥɚɞɧɨɟ ɤɨɥɶɰɨ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ, 
ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɩɨɥɨɦɤɢ ɛɨɥɬɨɜɨɝɨ ɤɪɟɩɥɟɧɢɹ ɞɜɭɯ ɱɚɫɬɟɣ.  
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Ɋɢɫɭɧɨɤ 9.3- Ɂɚɤɥɚɞɧɨɟ ɤɨɥɶɰɨ 

 

Ɍɟɯɧɨɥɨɝɢɹ ɦɨɧɬɚɠɚ ɡɚɤɥɚɞɧɨɝɨ ɤɨɥɶɰɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
- ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɡɚɤɥɚɞɧɨɝɨ ɤɨɥɶɰɚ, ɜ 

ɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɚ ɫɬɚɥɢ (ɡɚɤɥɚɞɧɨɟ ɤɨɥɶɰɨ 
ɭɦɟɧɶɲɚɟɬɫɹ ɜ ɪɚɡɦɟɪɚɯ); 

- ɉɨɫɥɟ ɷɬɨɝɨ ɤɨɧɫɬɪɭɤɰɢɹ ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɩɚɡɵ, ɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɵɫɨɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɲɢɪɟɧɢɟ ɦɟɬɚɥɥɚ. ȼ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ, ɡɚɤɥɚɞɧɨɟ 
ɤɨɥɶɰɨ ɭɩɪɭɝɨ ɜɫɬɚёɬ ɜ ɫɜɨɟ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

Ɂɚɜɨɞ ɢɡɝɨɬɨɜɢɬɟɥɶ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɬɭɪɛɢɧ ɀɢɝɭɥɟɜɫɤɨɣ Ƚɗɋ ɉȺɈ 
«ɋɢɥɨɜɵɟ Ɇɚɲɢɧɵ» ɩɪɟɞɥɚɝɚɟɬ ɞɨɛɚɜɥɟɧɢɟ ɲɩɨɧɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢ 
ɡɚɤɪɟɩɥɟɧɢɢ ɡɚɤɥɚɞɧɨɝɨ ɤɨɥɶɰɚ ɤ ɩɨɪɲɧɸ. ɇɚ ɪɢɫɭɧɤɟ 9.5 ɩɨɤɚɡɚɧɨ ɦɟɫɬɨ 
ɭɫɬɚɧɨɜɤɢ ɲɩɨɧɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 9.4 - ɒɩɨɧɨɱɧɨɟ ɫɨɟɞɢɧɟɧɢɟ 

 

ɇɚ ɪɢɫɭɧɤɟ 9.5 ɩɨɤɚɡɚɧɨ ɭɜɟɥɢɱɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɲɩɨɧɤɢ. ɒɩɨɧɨɱɧɨɟ 
ɫɨɟɞɢɧɟɧɢɟ ɩɨɡɜɨɥɢɬ ɭɫɢɥɢɬɶ ɭɡɟɥ ɤɪɟɩɥɟɧɢɹ. ɒɩɨɧɤɚ ɜɨɡɶɦёɬ ɧɚ ɫɟɛɹ ɧɚɝɪɭɡɤɭ, 
ɤɨɬɨɪɚɹ ɜɨɡɦɨɠɧɨ, ɢ ɩɨɜɥɢɹɥɚ ɧɚ ɫɦɟɳɟɧɢɟ ɡɚɤɥɚɞɧɨɝɨ. 

 

 
 

Ɋɢɫɭɧɨɤ 9.5-ɒɩɨɧɤɚ 

 

ȼ ɪɚɦɤɚɯ ȼɄɊ ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɪɭɝɨɣ ɫɩɨɫɨɛ ɢɫɩɨɥɧɟɧɢɹ ɤɪɟɩɟɠɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ, ɤɨɬɨɪɨɟ ɪɚɫɩɪɟɞɟɥɹɟɬ ɧɚɝɪɭɡɤɭ ɪɚɜɧɨɦɟɪɧɨ. ɉɪɟɞɥɨɠɟɧɢɟ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.6- ɉɪɟɞɥɨɠɟɧɢɟ ɩɨ ɞɨɪɚɛɨɬɤɟ ɡɚɤɥɚɞɧɨɝɨ ɤɨɥɶɰɚ. 
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Ɋɢɫɭɧɨɤ 9.6 - ɉɪɟɞɥɨɠɟɧɢɟ ɩɨ ɞɨɪɚɛɨɬɤɢ ɡɚɤɥɚɞɧɨɝɨ ɤɨɥɶɰɚ 

 

ɇɚ ɪɢɫɭɧɤɟ 9.6 ɩɨɤɚɡɚɧɨ, ɛɨɥɬɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɡɚɤɥɚɞɧɨɝɨ ɤɨɥɶɰɚ ɫ 
ɩɨɪɲɧɟɦ. Ɂɚɤɥɚɞɧɨɟ ɤɨɥɶɰɨ ɤɪɟɩɢɬɫɹ ɤ ɩɨɪɲɧɸ ɲɟɫɬɶɸ ɛɨɥɬɚɦɢ. Ⱦɚɧɧɚɹ 
ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɢɦɟɧɹɥɚɫɶ ɧɚ ɬɭɪɛɢɧɚɯ ɉɅ30/587-ȼȻ-930, ɤɨɬɨɪɵɟ 
ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɧɚ ɀɢɝɭɥɟɜɫɤɨɣ Ƚɗɋ ɫ ɦɨɦɟɧɬɚ ɟɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɍɭɪɛɢɧɵ 
ɉɅ30/587-ȼȻ-930 ɩɪɨɪɚɛɨɬɚɥɢ ɛɨɥɟɟ 50 ɥɟɬ ɢ ɜ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ 
ɧɢɤɚɤɢɯ ɚɜɚɪɢɣɧɵɯ ɨɫɬɚɧɨɜɨɜ ɢ ɩɨɥɨɦɨɤ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɬɟɪɟɣ ɭɩɪɚɜɥɹɟɦɨɫɬɢ 
ɥɨɩɚɫɬɟɣ. ɗɬɨɬ ɮɚɤɬ ɞɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɢɦɟɧɧɨ ɬɚɤɨɟ ɤɪɟɩɥɟɧɢɟ ɩɨɦɨɠɟɬ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɢɡɛɟɠɚɬɶ ɩɨɞɨɛɧɵɯ ɩɨɥɨɦɨɤ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



120 

 

ɁȺɄɅɘɑȿɇɂȿ 

 

 ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
ɫɪɟɞɧɟɧɚɩɨɪɧɨɣ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɑɚɪɵɲ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ II 
ɤɥɚɫɫɚ. 
 ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: Q1%=1609 ɦ3/ɫ, Q0,1%=1906 ɦ3/ɫ. 
 ȼ ɯɨɞɟ ɜɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɑɚɪɵɲɫɤɨɣ 

Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ 
ɢ ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ NɍɋɌ =130 Ɇȼɬ. Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ 
ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 576,3 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɞɚɧɧɵɯ 
ɨɬɦɟɬɤɚɯ ɇɉɍ 586 ɦ ɢ ɍɆɈ ɫɨɫɬɚɜɥɹɟɬ 6,34 ɤɦ3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 608 ɦɥɧ. 

ɤȼɬ·ɱ. 
 ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

- ɦɚɤɫɢɦɚɥɶɧɵɣ –Hmax = 32,5 ɦ; 
- ɪɚɫɱɟɬɧɵɣ  –Hɪɚɫч =25,62 ɦ; 
- ɦɢɧɢɦɚɥɶɧɵɣ  –Hmin = 20,20 ɦ.  

 ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɜɵɛɨɪɚ ɬɭɪɛɢɧ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ 
ɜɚɪɢɚɧɬ ɫ ɲɟɫɬɶɸ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 5,6 ɦ (ɉɅ40ɛ–ȼ–
560). 

 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ–ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 115,4 ɨɛ/ɦɢɧ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ 

ɋȼ-840/150-52. 

 Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɄɊɍɗ–220ɤȼ – "ɞɜɟ ɫɢɫɬɟɦɵ 
ɪɚɛɨɱɢɯ ɲɢɧ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 80000/220–ɍ1, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ɍɋɇ-63-10,5/0,4 

 ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬɶ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ 
ȼȽȽ-10, ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ, 
ɨɝɪɚɧɢɱɢɬɟɥɟɦ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɢɦɟɸɳɢɣ ɛɨɥɶɲɨɣ ɪɟɫɭɪɫ ɢ ɧɚɞɟɠɧɨɫɬɶ.  
 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ.  
 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɨɣ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 
ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɨɣ. Ɍɚɤɠɟ ɢɦɟɟɬɫɹ ɝɪɭɧɬɨɜɵɟ ɩɥɨɬɢɧɵ ɫ ɩɪɚɜɨɝɨ ɢ ɥɟɜɨɝɨ ɛɟɪɟɝɚ.  
 ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
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 ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ –39,6 ɦ; 

 ɡɞɚɧɢɟ Ƚɗɋ ɩɪɢɩɥɨɬɢɧɨɝɨ ɬɢɩɚ; 

 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 

 Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ.  

 Ɋɚɡɪɟɡɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦɢ ɲɜɚɦɢ 
ɩɪɨɢɡɜɟɞɟɧɚ ɩɨ ɛɵɤɚɦ, ɪɚɡɪɟɡɚɟɬɫɹ ɤɚɠɞɵɣ ɛɵɤ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ 
ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ ɛɵɤɨɜ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɨɜ.  ɇɚ 
ɤɚɠɞɨɦ ɜɨɞɨɫɥɢɜɧɨɦ ɨɬɜɟɪɫɬɢɢ ɭɫɬɪɚɢɜɚɟɦ ɲɜɵ ɧɚɞɪɟɡɵ ɞɨ ɮɭɧɞɚɦɟɧɬɧɨɣ 
ɩɥɢɬɵ.    

Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,38 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɣ 
ɧɚɝɪɭɡɨɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II ɤɥɚɫɫɚ – 1,2). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ 
ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  ɉɥɨɬɢɧɚ 
ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  
 ɉɨ ɬɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 – ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,29 ɪɭɛ/ɤȼɬɱ. 

– ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɇɉȼ-12,24 ɦɥɧ.ɪɭɛ 

– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ –12 ɥɟɬ  
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ.  
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

 
 

Ɋɢɫɭɧɨɤ Ⱥ.1-ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɂɄɇ ɡɚ ɹɧɜɚɪɶ 

 

Ʉɪɚɫɧɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɜ ɩɢɤɟ; Ɏɢɨɥɟɬɨɜɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧ ɪɟɠɢɦ 
ɪɚɛɨɬɵ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ ɜ ɛɚɡɟ; Ɉɪɚɧɠɟɜɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ ɜ ɩɢɤɟ; Ɂɟɥɟɧɵɦ ɰɜɟɬɨɦ 
ɨɛɨɡɧɚɱɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɜ ɛɚɡɟ. 
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Ɋɢɫɭɧɨɤ Ⱥ.2-ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɂɄɇ ɡɚ ɢɸɧɶ 

 

Ʉɪɚɫɧɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɜ ɩɢɤɟ; Ɏɢɨɥɟɬɨɜɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧ ɪɟɠɢɦ 
ɪɚɛɨɬɵ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ ɜ ɛɚɡɟ; Ɉɪɚɧɠɟɜɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɑɚɪɵɲɫɤɨɣ Ƚɗɋ ɜ ɩɢɤɟ; Ɂɟɥɟɧɵɦ ɰɜɟɬɨɦ 
ɨɛɨɡɧɚɱɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɜ ɛɚɡɟ 
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ɉɚɪɚɦɟɬɪɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɬɭɪɛɢɧ 

 

 
 

Ɋɢɫɭɧɨɤ Ȼ.1-Ƚɥɚɜɧɚ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ40Ȼ-560 
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Ɋɢɫɭɧɨɤ Ȼ.2-ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

 

 
 

Ɋɢɫɭɧɨɤ Ȼ.1- Ɋɚɡɪɟɡ ɩɨ ɨɫɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɟ ȼ 

 

 
 

Ɋɢɫɭɧɨɤ Ȼ.2 - Ɋɚɡɪɟɡ ɩɨ ɪɚɛɨɱɟɦɭ ɤɨɥɟɫɭ 
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