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ȼȼȿȾȿɇɂȿ 

 
Ɋɨɫɫɢɹ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɦɨɳɧɵɯ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɦ ɜ ɦɢɪɟ. 

ɗɧɟɪɝɢɸ ɪɟɤ ɢɫɩɨɥɶɡɭɸɬ Ʉɢɬɚɣ, ɊɎ, Ȼɪɚɡɢɥɢɹ, Ʉɚɧɚɞɚ, ɂɧɞɢɹ, ɋɒȺ. 
Ƚɢɞɪɨɪɟɫɭɪɫɵ Ɋɨɫɫɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɫɟɝɨɞɧɹ ɛɟɡ ɦɚɥɨɝɨ ɜ 900 ɦɥɪɞ. ɤȼɬ∙ɱ,   
ɨɞɧɚɤɨ,  ɩɨ ɫɬɟɩɟɧɢ ɨɫɜɨɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɯ ɝɢɞɪɨɪɟɫɭɪɫɨɜ Ɋɨɫɫɢɹ 
ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɟɬ  ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɡɜɢɬɵɦ ɫɬɪɚɧɚɦ, 
ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɧɟɦɧɨɝɢɦ ɩɪɟɜɵɲɚɟɬ 20 %, ɜ  ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ 
ɋɒȺ ɢ Ʉɚɧɚɞɟ ɫɨɫɬɚɜɥɹɟɬ 50-55 %, ɚ ɜ ɪɹɞɟ ɫɬɪɚɧ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɵ ɢ əɩɨɧɢɢ – 
ɨɬ 60 % ɞɨ 90 %. Ƚɢɞɪɨɩɨɬɟɧɰɢɚɥ Ɋɨɫɫɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ 50 % ɜ ɟɜɪɨɩɟɣɫɤɨɣ 
ɱɚɫɬɢ, ɧɚ 20% ɜ ɋɢɛɢɪɢ ɢ ɜɫɟɝɨ ɥɢɲɶ ɧɚ 3 % - ɧɚ Ⱦɚɥɶɧɟɦ ȼɨɫɬɨɤɟ.  

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬ∙ɱ ɧɚ Ƚɗɋ ɜ 7-10 ɪɚɡ, ɬɨ 
ɟɫɬɶ ɧɚ ɩɨɪɹɞɨɤ ɧɢɠɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. ɂɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ 
– ɬɟɤɭɳɚɹ ɜɨɞɚ, ɩɨɫɬɨɹɧɧɨ ɜɨɡɨɛɧɨɜɥɹɟɦɚɹ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ, ɬɜɟɪɞɨɝɨ 
ɬɨɩɥɢɜɚ ɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ. ȼ ɭɫɥɨɜɢɹɯ ɦɟɞɥɟɧɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɫɨɡɞɚɧɢɢ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɬɪɚɧɵ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɟɬ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ, ɚ ɭɪɨɜɟɧɶ 
ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɪɚɠɚɟɬ ɞɨɫɬɢɝɧɭɬɵɣ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ.  ɉɨɷɬɨɦɭ, ɧɚ ɦɨɣ ɜɡɝɥɹɞ, ɫɬɪɭɤɬɭɪɧɵɦ 
ɥɢɞɟɪɨɦ ɜ ɪɚɡɜɢɬɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɞɨɥɠɧɚ ɫɬɚɬɶ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚɹ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɢ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɚɹ ɨɬɪɚɫɥɶ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ 
ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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 1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ             
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 
 

Ⱥɛɚɤɚɧ – ɪɟɤɚ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ, ɨɞɢɧ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɥɟɜɨɛɟɪɟɠɧɵɯ 
ɩɪɢɬɨɤɨɜ ȿɧɢɫɟɹ. ɉɪɢɧɚɞɥɟɠɢɬ ɤ ɫɥɟɞɭɸɳɟɣ ɜɨɞɧɨɣ ɫɢɫɬɟɦɟ Ⱥɛɚɤɚɧ → ȿɧɢɫɟɣ 
→ Ʉɪɚɫɧɨɹɪɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. Ⱦɥɢɧɚ ɪɟɤɢ - 327 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ          
32 000 ɤɦ². Ⱥɛɚɤɚɧ ɛɟɪɟɬ ɫɜɨɟ ɧɚɱɚɥɨ ɫɥɢɹɧɢɟɦ Ȼɨɥɶɲɨɝɨ Ⱥɛɚɤɚɧɚ ɢ Ɇɚɥɨɝɨ 
Ⱥɛɚɤɚɧɚ, ɛɟɪɭɳɢɯ ɧɚɱɚɥɨ ɧɚ ɫɟɜɟɪɧɵɯ ɫɤɥɨɧɚɯ Ɂɚɩɚɞɧɨɝɨ ɋɚɹɧɚ ɢ Ⱥɥɬɚɣɫɤɢɯ 
ɝɨɪ. ȼɵɫɨɬɚ ɭɫɬɶɹ 243,6 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɢ ɜɩɚɞɚɟɬ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɭ ɩɨɞɧɨɠɶɹ ɝɨɪɵ ɋɚɦɨɯɜɚɥ. 

 
 1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
 1.1.1 Ʉɥɢɦɚɬ 
 
 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɯɚɪɚɤɬɟɪɧɵɣ ɞɥɹ ɨɛɥɚɫɬɢ, 
ɤɨɬɨɪɚɹ ɡɧɚɱɢɬɟɥɶɧɨ ɭɞɚɥɟɧɚ ɨɬ ɨɤɟɚɧɨɜ ɢ ɨɤɪɭɠɟɧɚ ɜɵɫɨɤɢɦɢ ɝɨɪɚɦɢ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɤɪɭɝɥɵɣ ɝɨɞ ɝɨɫɩɨɞɫɬɜɭɸɬ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɟ 
ɜɨɡɞɭɲɧɵɟ ɦɚɫɫɵ ɸɝɨ-ɡɚɩɚɞɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ. Ⱦɥɹ ɬɚɤɨɝɨ ɤɥɢɦɚɬɚ ɯɚɪɚɤɬɟɪɧɵ 
ɛɨɥɶɲɚɹ ɝɨɞɨɜɚɹ ɢ ɫɭɬɨɱɧɚɹ ɚɦɩɥɢɬɭɞɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ, ɫɪɚɜɧɢɬɟɥɶɧɨ 
ɧɟɛɨɥɶɲɚɹ ɝɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɬɟɱɟɧɢɟ 
ɝɨɞɚ, ɪɟɡɤɚɹ ɜɵɪɚɠɟɧɧɨɫɬɶ ɜɪɟɦɟɧ ɝɨɞɚ. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ - 21°ɋ, ɚ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ + 18°ɋ. 
Ƚɨɞɨɜɚɹ ɚɦɩɥɢɬɭɞɚ ɬɟɦɩɟɪɚɬɭɪ ɨɤɨɥɨ 75. Ʌɟɬɨɦ ɫɬɨɥɛɢɤ ɬɟɪɦɨɦɟɬɪɚ ɦɨɠɟɬ 
ɩɨɞɧɢɦɚɬɶɫɹ ɜɵɲɟ + 35°ɋ, ɚ ɡɢɦɨɣ ɨɩɭɫɤɚɬɶɫɹ ɧɢɠɟ-40 °ɋ. 

ɍɫɬɨɣɱɢɜɵɟ ɦɨɪɨɡɵ ɧɚɱɢɧɚɸɬɫɹ ɨɤɨɥɨ 10 ɧɨɹɛɪɹ ɢ ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɜ 
ɫɟɪɟɞɢɧɟ ɦɚɪɬɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫ ɭɫɬɨɣɱɢɜɵɦɢ ɦɨɪɨɡɚɦɢ 
ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 135 ɞɧɟɣ. ɍɫɬɨɣɱɢɜɵɣ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɜ ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɟ 
ɨɛɪɚɡɭɟɬɫɹ ɜɨ ɜɬɨɪɨɣ ɞɟɤɚɞɟ ɧɨɹɛɪɹ, ɜ ɩɨɞɬɚɟɠɧɵɯ ɢ ɬɚɟɠɧɵɯ ɡɨɧɚɯ - ɧɚ ɞɟɤɚɞɭ 
ɪɚɧɶɲɟ. ɇɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɟ ɦɟɫɹɰɵ - ɞɟɤɚɛɪɶ, ɹɧɜɚɪɶ ɢ ɮɟɜɪɚɥɶ. Ɂɢɦɚ ɨɫɨɛɟɧɧɨ 
ɫɭɪɨɜɚ, ɤɨɝɞɚ Ɍɚɲɬɵɩɫɤɢɣ ɪɚɣɨɧ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɜɥɢɹɧɢɟɦ ɚɧɬɢɰɢɤɥɨɧɚ. ȼɵɫɨɬɚ 
ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɥɟɫɨɫɬɟɩɢ 40-70 ɫɦ, ɨɞɧɚɤɨ, ɧɚ ɨɬɤɪɵɬɵɯ ɭɱɚɫɬɤɚɯ ɦɨɠɟɬ 
ɛɵɬɶ ɨɤɨɥɨ 20 ɫɦ.  

ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜ ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɟ 300 - 600 ɦɦ ɜ ɝɨɞ 
(ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɢ ɞɨɫɬɚɬɨɱɧɨɟ ɭɜɥɚɠɧɟɧɢɟ), ɜ ɩɨɞɬɚɟɠɧɨɣ ɡɨɧɟ 800 - 1000 ɦɦ, ɜ 
ɝɨɪɧɨɣ ɬɚɣɝɟ 1000 - 1500 ɦɦ (ɢɡɛɵɬɨɱɧɨɟ ɭɜɥɚɠɧɟɧɢɟ).  
 
 1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 

Ɋɭɫɥɨ ɨɱɟɧɶ ɢɡɜɢɥɢɫɬɨ. ɉɢɬɚɧɢɟ ɪɟɤɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɧɟɝɨɜɨɟ ɢ 
ɞɨɠɞɟɜɨɟ. ȼ ɜɟɪɯɨɜɶɹɯ ɩɪɨɬɟɤɚɟɬ ɜ ɭɡɤɨɣ ɞɨɥɢɧɟ, ɩɨɪɨɠɢɫɬɚ; ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ 
ɪɚɫɩɚɞɚɟɬɫɹ ɧɚ ɪɭɤɚɜɚ. Ɂɚɦɟɪɡɚɟɬ ɜ ɧɨɹɛɪɟ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɤɨɧɰɟ ɚɩɪɟɥɹ. 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ⱥɛɚɤɚɧ ɡɚ ɩɟɪɢɨɞ 1932-1981 ɝɝ. 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 

https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%B0%D0%B4%D0%BD%D0%B0%D1%8F_%D0%A1%D0%B8%D0%B1%D0%B8%D1%80%D1%8C
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ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ ݐ = ͵ͻͺ ∙ ͵ͳͷ͵͸ͲͲͲ = ͳʹ,ͷͷ 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 1.2, ɧɚ ɪɢɫɭɧɤɟ 1.1 ɢ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ 𝑧ʑʐ, ˏ ܸ, ˍˏଷ 𝑧ʜʐ, ˏ ܳ, ˏଷ/ܿ 𝑧ʜʐ, ˏ ܳ, ˏଷ/ܿ 

464,00 0 464,00 0 464,00 0 
483,43 1 467,00 200 467,00 260 
488,94 2 470,00 600 470,00 840 
491,81 3 473,00 1280 473,00 1600 
493,36 4 476,00 2032 476,00 2540 
494,00 5 479,00 2880 479,00 3600 
494,50 6 482,00 3840 482,00 4800 

 

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

 
 1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ Ⱥɛɚɤɚɧ – ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɞɢɨɪɢɬ. Ⱦɢɨɪɢɬɵ 
ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɧɚ ɫɠɚɬɢɟ: 150 - 280 Ɇɉɚ ɢ ɢɦɟɸɬ ɩɥɨɬɧɨɫɬɶ 
2720-2920 ɤɝ/ɦ 3 , ɩɨɪɢɫɬɨɫɬɶ 2,91%. 

Ⱦɢɨɪɢɬɧɵɟ ɩɨɪɨɞɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɜɹɡɤɨɫɬɶ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɥɹ ɷɬɨɝɨ ɦɢɧɟɪɚɥɚ ɯɚɪɚɤɬɟɪɧɚ ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɯɪɭɩɤɨɫɬɶ. Ɉɧ 
ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶɸ ɭɞɚɪɧɨɣ ɧɚɝɪɭɡɤɟ. 
 

1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɋɨɝɥɚɫɧɨ ɋɇɢɉɭ [1] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 

ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-97-ɋ) ɪɚɫɱɟɬɧɚɹ 
ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɩɪɢ 
ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% (ɜ ɬɟɱɟɧɢɢ 50 ɥɟɬ) ɪɚɜɧɚ 5 ɛɚɥɥɚɦ 
ɲɤɚɥɵ MSK-64. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬ ɩɨ ɭɬɨɱɧɟɧɢɸ ɢɫɯɨɞɧɨɣ ɫɟɣɫɦɢɱɧɨɫɬɢ ɩɟɪɟɫɦɨɬɪɟɧɵ 
ɩɟɪɜɢɱɧɵɟ ɨɩɢɫɚɧɢɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɜ ɨɛɲɢɪɧɨɣ ɨɛɥɚɫɬɢ ɡɚ ɩɟɪɢɨɞ ɫ 1939 ɩɨ 
2010 ɝɨɞɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɜɨɡɞɟɣɫɬɜɢɣ ɨɬ ɦɟɫɬɧɵɯ ɢ ɭɞɚɥɟɧɧɵɯ 
ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɩɟɪɢɨɞɨɜ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɧɚ ɭɱɚɫɬɤɟ ɪɚɫɩɨɥɨɠɟɧɢɹ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɛɨɥɟɟ 
5 ɛɚɥɥɨɜ. 
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1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 

ɋɬɪɭɤɬɭɪɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.3 ɢ ɧɚ 
ɪɢɫɭɧɤɟ 1.3. 

 
Ɍɚɛɥɢɰɚ 1.3 – ɋɬɪɭɤɬɭɪɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

Ɍɢɩ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, 

Ɇȼɬ 
Ⱦɨɥɹ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, % 
Ƚɗɋ 1091 27 
Ɍɗɋ 3047 73 

ɂɬɨɝɨ 4138 100 
 

 

Ɋɢɫɭɧɨɤ 1.3 - ɋɬɪɭɤɬɭɪɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ 

 
1.3 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɫɥɟɞɭɸɳɢɟ 

ɫɬɚɧɰɢɢ: 
– ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ – ɜ ɬɭɪɛɢɧɧɨ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɱɚɫɬɢ; 
– ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ – ɜ ȽɌɋ; 
– ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ – ɜ ɤɨɦɩɨɧɨɜɤɟ ȽɌɋ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ƚɗɋ

Ɍɗɋ
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 2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
 2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
 2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 ⎯ ɤɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɨɛɴёɦɨɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɬɚɛɥɢɰɚ 1.2, ɪɢɫɭɧɨɤ 1.1 ɢ 1.2); ⎯ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɏɚɤɚɫɫɤɨɟ ɊȾɍ; ⎯ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 
 
 ݇𝑁 = ͺ,͸;  

 ⎯ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: 
 
 ∆ℎ = Ͳ,͵;  

 ⎯ ɇɉɍ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ: 
 
 ʜʞʢ = ͶͻͶ,ͲͲ ˏ;  

 ⎯ ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ⱥɛɚɤɚɧ ɡɚ ɩɟɪɢɨɞ          
1932-1981 ɝɝ. (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1); ⎯ ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1; 
 
Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Q, ɦ3/ɫ I II III IV V VI VII VIII IX X XI XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 135 135 135 135 135 135 135 135 135 135 135 135 

ɉɨɬɪɟɛɥɟɧɢɟ - - - - - - - - - - - - 

Ɏɢɥɶɬɪɚɰɢɹ 2 2 2 2 2 2 2 2 2 2 2 2 

ɂɫɩɚɪɟɧɢɟ - - - 1 1 1 1 1 1 1 - - 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ +3 +3 +5 +7 - - - - - - +3 +3 

 ⎯ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɨɤ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ 
ɷɧɟɪɝɢɢ»). 
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 2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ 
 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) ɪɚɫɩɨɥɚɝɚɟɦ ɜ 
ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ ɨɩɪɟɞɟɥɹɟɦ 
ɫɥɟɞɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
 
 ݇ = ܳ௡ܳ˔˓, (2.1) 

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

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 
௩ܥ  = √Σሺ݇ − ͳሻଶ݊ = √ʹ,͹͹ͷͲ = Ͳ,ʹͳ, (2.2) 

  
ɝɞɟ ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 
஼𝑣ߜ  = ͳͲͲ ∙ √ ͳ + ͵ ∙ ʹ௩ଶܥ ∙ ሺ݊ − ͳሻ = ͳͲͲ ∙ √ͳ + ͵ ∙ Ͳ,ʹͳଶʹ ∙ ሺͷͲ − ͳሻ = ͳͲ,ͺ%, (2.3) 

  
ɝɞɟ ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 

 
௦ܥ  = Σሺ݇ − ͳሻଷܥ௩ଷ ∙ ݊ = Ͳ,͵ͳͲ,ʹͳଷ ∙ ͷͲ = Ͳ,͸ͷ. (2.4) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 

ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 
஼ೞߜ  = ͳͲͲ ∙ √͸ ∙ ሺͳ + ͸ ∙ ௩ଶܥ + ͷ ∙ ௦ܥ௩ସሻ݊ܥ = 

 

 = ͳͲͲ ∙ √͸ ∙ ሺͳ + ͸ ∙ Ͳ,ʹͳଶ + ͷ ∙ Ͳ,ʹͳସሻͷͲͷͲ = ͸ͳ,ͷ%.  
(2.5) 
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ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɩɨɥɭɱɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (2.3) ɜɵɯɨɞɢɬ ɢɡ ɞɨɩɭɫɬɢɦɵɯ 
ɩɪɟɞɟɥɨɜ. ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɪɚɜɧɵɦ: 
 
௦ܥ  = ௩ܥ = ʹ ∙ Ͳ,ʹͳ = Ͳ,Ͷʹ. (2.6) 

 
ɉɨ [2] ɧɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 

Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ – ɫɨɨɪɭɠɟɧɢɟ I-ɨɝɨ ɤɥɚɫɫɚ (ɩɨ ɨɛɴёɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ). ɂɫɯɨɞɹ 
ɢɡ ɧɚɦɟɱɟɧɧɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨɜɟɪɨɱɧɨɝɨ, 
ɨɫɧɨɜɧɨɝɨ ɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɩɨ [2]. 

Ɂɚɩɨɥɧɹɟɦ ɬɚɛɥɢɰɭ 2.2, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ: 
 
௦ܯ  = ௩ܥ ∙ ʣ, (2.7) 
   
 ݇௦ = ௦ܯ + ͳ, (2.8) 
   
 ܳ௦ = ܳ˔˓ ∙ ݇௦. (2.9) 

 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ݌, % Ɏ ܯ௦ ݇௦ ܳ௦  

0,1 4,03 0,85 1,85 2225 ɩɨɜɟɪɨɱɧɵɣ 
1 3,17 0,67 1,67 2008 ɨɫɧɨɜɧɨɣ 
5 2,78 0,58 1,58 1909 ɫɬɪɨɢɬɟɥɶɧɵɣ 

 
 2.1.3 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ [3] 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ ɢ 
ɦɚɥɨɜɨɞɧɵɣ. ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ[5], [6]. 

Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ 
ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ 
ɮɨɪɦɭɥɟ: 
 
 ܲሺ݉ሻ = ݉݊ + ͳ ∙ ͳͲͲ ሺ%ሻ, (2.10) 

  
ɝɞɟ ܲሺ݉ሻ – ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ; 
          ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ 
ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ; 
 ݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
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 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2. 
Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 90%, ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 50%. 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 - ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 

ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
 
 2.1.4 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɪɚɫɱёɬɧɨɝɨ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
 
 ʙʛ = ܳʛଵଽସସܳʛଵଽ଻ଽ = ͳͳ͵ͺͷ = ͳ,͵͵, (2.11) 

 
 

   
 ʙʞ = ܳʞଵଽ଺଺ܳʞଵଽ଻ଽ = ͸ʹͳ͸ͷʹ = Ͳ,ͻͷ. (2.12) 

   
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1979 ɝ. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɪɚɫɱёɬɧɨɝɨ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ: 
 
 ʙʛ = ܳʛଵଽସ଼ܳʛଵଽ଺ଽ = ͳͶͳͳʹʹ = ͳ,ͳ͸, (2.13) 
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 ʙʞ = ܳʞଵଽ଻଺ܳʞଵଽ଺ଽ = ͹ͶͶ͹ͷͶ = Ͳ,ͻͻ. (2.14) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1969 ɝ. 

 Ɍɚɤ ɤɚɤ ɧɚ ɤɪɢɜɵɯ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɤɚɡɚɥɢɫɶ ɪɚɡɧɵɟ ɝɨɞɵ, 
ɡɧɚɱɢɬ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ ɤ ɡɚɞɚɧɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɢɹ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.3. Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɧɚ ɫɟɤɭɧɞɭ 
 Ɋɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (90%) Ɋɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (50%) 
Ɇɟɫɹɰ ɂɫɯɨɞɧɵɣ ɉɪɢɜɟɞёɧɧɵɣ ɂɫɯɨɞɧɵɣ ɉɪɢɜɟɞёɧɧɵɣ Ʉɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 

1 28 37 54 65 80 
2 41 55 43 52 80 
3 34 45 36 43 80 
4 163 217 137 165 250 
5 1043 1033 1212 1191 1039 
6 934 925 1130 1110 1200 
7 396 392 529 520 430 
8 498 484 510 501 519 
9 400 396 400 393 440 
10 144 192 296 356 253 
11 119 158 173 208 130 
12 66 88 80 96 105 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
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2.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɨɣ ɍɆɈ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ 
ɍɆɈ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ȼȻ ɧɚ 35%. ȿɫɥɢ ɨɬɦɟɬɤɚ ɇɉɍ 494 ɦ, ɚ 
ɨɬɦɟɬɤɚ ɫɭɯɨɝɨ ɞɧɚ 464 ɦ, ɬɨɝɞɚ: 
 
 ∇ʢʛʝ = ͶͻͶ − Ͳ,͵ͷ ∙ ሺͶͻͶ − Ͷ͸Ͷሻ = Ͷͺ͵,ͷ ˏ. (2.15) 

 
Ɉɛɴёɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɦɟɬɤɚɦ ɇɉɍ ɢ ɍɆɈ, ɧɚɯɨɞɹɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɪɢɫɭɧɨɤ 1.2). 
 
 ∇ܸʜʞʢ = ͹,ͻͶ ˍˏଷ,  
   
 ∇ܸʢʛʝ = ͵,ͲͶ ˍˏଷ.  

 
ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 
 ܸ˒ ˑˎˈˊːыˌ = ∇ܸʜʞʢ − ∇ܸʢʛʝ = ͹,ͻͶ − ͵,ͲͶ = Ͷ,ͻ ˍˏଷ. (2.16) 

 
Ⱦɥɹ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɞɥɹ 

ɷɬɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ: 
 
ߚ  = ܸ˒ ˑˎˈˊːыˌܹ = Ͷ,ͻͳʹ,ͷͷ = Ͳ,͵ͻ, (2.17) 

  
ɝɞɟ ܸ˒ ˑˎˈˊːыˌ − ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɮɨɪɦɭɥɚ (2.16); 
          ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ − ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ, ɩɨ           
ɮɨɪɦɭɥɟ (1.1). 

 ɉɪɢɧɢɦɚɟɦ ɝɨɞɨɜɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 
 2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ                                   
ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 
 
 2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ɂɦɟɹ ɪɚɫɱёɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɟɛɭɟɬɫɹ 
ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ. 
 ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ 
ɪɚɫɯɨɞɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɨɬɟɪɶ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 
 ܳ˒.˄௧ = ܳଽ଴%௧ − ܳ௧˒ − ܳ௧̀ − ܳ௧̠ − ܳ௧ˎ , (2.18) 
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ɝɞɟ  ݐ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ; 
 ܳଽ଴%௧  - ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.3); 

          ܳ௧˒ , ܳ௧̀ , ܳ௧̠ , ܳ௧ˎ – ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɬɪɟɛɥɟɧɢɟ, ɢɫɩɚɪɟɧɢɟ, 
ɮɢɥɶɬɪɚɰɢɹ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ (ɬɚɛɥɢɰɚ 2.1). 

ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɩɨɬɟɪɶ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɤɢ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɭɸ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ɇɉɍ ɝɢɞɪɨɭɡɥɚ ɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ. 

Ɇɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ: 
 
 ܰ௧ = ݇𝑁 ∙ ܳ௧ ∙ ௧ܪ , (2.19) 
  

ɝɞɟ ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɪɚɜɧɵɣ 8,6; 
         ܳ௧ – ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ (ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɩɨ ɮɨɪɦɭɥɟ (2.18) ɢɥɢ 
ɪɚɫɯɨɞ ȼɏɄ); 
 .௧ – ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱёɬɧɨɦɭ ɪɚɫɯɨɞɭܪ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3. 
ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 

ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɨɬɪɚɠɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1. 
Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ ɤɨɬɨɪɨɦ 

ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ (ɢɸɥɶ). ɉɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 4 ɦɟɫɹɰɚ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ 
ɪɚɛɨɬɚɟɦ ɫ ɦɨɳɧɨɫɬɶɸ ɪɚɜɧɨɣ ɦɨɳɧɨɫɬɢ ȼɏɄ. 

ɇɚɦɟɱɟɧɧɵɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.4 – ɇɚɦɟɱɟɧɧɵɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɜ 
ɭɫɥɨɜɢɹɯ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɇɨɳɧɨɫɬɢ ɜ ɦɟɝɚɜɚɬɬɚɯ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ௧ܲ 61,2 35 137,9 138 35,1 27,4 52,1 53,5 57,6 58,9 59,5 60,1 

 
 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɦɨɳɧɨɫɬɢ ɦɟɫɹɰɟɜ, ɩɨɩɚɜɲɢɯ 
ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɩɨɥɭɱɚɬɫɹ ɧɟɫɤɨɥɶɤɨ ɦɟɧɶɲɟ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ 
ɞɚɧɧɨɦ ɪɚɫɱёɬɟ ɞɟɥɚɟɬɫɹ ɞɨɩɭɳɟɧɢɟ ɨ ɩɨɫɬɨɹɧɫɬɜɟ ɢ ɪɚɜɟɧɫɬɜɭ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɧɨɪɦɚɥɶɧɨɦɭ ɩɨɞɩɨɪɧɨɦɭ ɭɪɨɜɧɸ. 
 
 2.2.2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ (ɞɚɥɟɟ - ȼɗɊ) ɹɜɥɹɟɬɫɹ ɩɨ 
ɢɡɜɟɫɬɧɵɦ ɪɚɫɱёɬɧɵɦ ɝɢɞɪɨɝɪɚɮɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɬɪɟɛɨɜɚɧɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ[4], ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɢɬɶ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ 
ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬ.ɟ. ɭɪɨɜɧɹ 
ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ (ɞɚɥɟɟ - ɍɆɈ)), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ɍɚɤ ɠɟ ɧɚ 
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ɨɫɧɨɜɟ ȼɗɊ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɵɬɟɫɧɹɸɳɟɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ʜʞʢ = ͶͻͶ,Ͳ ˏ ɢ ܸː = ͹,ͻͶ ˍˏଷ. 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ܳʒЭʠ௧ = ܳ˒.˄௧ − ܳ˅ˇ˘௧ , (2.20) 
  
ɝɞɟ ܳ˒.˄௧  – ɩɨ ɮɨɪɦɭɥɟ (2.18); 
 ܳ˅ˇ˘௧  – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ȼɟɥɢɱɢɧɨɣ ܳ˅ˇ˘௧  ɜɚɪɶɢɪɭɟɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɭɠɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢɱёɦ 
ɟɫɥɢ ɜɨɞɚ ɛɟɪёɬɫɹ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ – ܳ˅ˇ˘௧  ɢɦɟɟɬ ɡɧɚɤ «ɦɢɧɭɫ». 

Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ ɢ ɩɨɬɟɪɶ 
ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ: 
 
 ܳʜʐ௧ = ܳʒЭʠ௧ + ܳ௧̠ . (2.21) 

 
Ɋɚɫɯɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɪɚɫɯɨɞɚ, ɡɚɞɚɧɧɨɝɨ ȼɏɄ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɮɨɪɦɭɥɨɣ: 
 
 ∆ܸ௧ = ܳ˅ˇ˘௧ ∙  (2.22) ,ݐ
  

ɝɞɟ  ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ ɪɚɜɧɨɟ 259200 ɫ. 
Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɧɚ ɤɨɧɟɰ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɢɡɜɟɫɬɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ (ɪɢɫɭɧɨɤ 1.2). 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɟɟ ɞɨɩɭɳɟɧɢɟ – ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɟɧ ɢ 

ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɦɟɬɤɚ 
ɇȻ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɧɚ ɢ ɬɚɤ ɠɟ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ. Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɵɦ ɫɜɹɡɢ ɜ ɇȻ 
(ɪɢɫɭɧɨɤ 1.1), ɢɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɇȻ. 

ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 
௧ܪ  = 𝑧ʑʐ.˔˓௧ − 𝑧ʜʐ௧ − ∆ℎ, (2.23) 
  
ɝɞɟ 𝑧ʑʐ.˔˓௧  – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ; 
 𝑧ʜʐ௧  – ɨɬɦɟɬɤɚ ɇȻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɫɯɨɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ; 
 ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ (ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ). 

Ɇɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ܰ௧ = ݇𝑁 ∙ ܳ௧ ∙ ௧ܪ , (2.24) 
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ɝɞɟ     ܳ௧ – ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɪɚɫɯɨɞɭ ɜɨɞɵ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ, ɧɚɣɞɟɧɧɨɦɭ 
ɩɨ ɮɨɪɦɭɥɟ (2.20); 
 .௧ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɧɚɣɞɟɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ (2.23)ܪ 

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɸ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɸɬɫɹ: ⎯ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ: 
 
 ˆܰ˃˓ = ͳ͵ͺ ʛʑ˕;  

 ⎯ ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ: 
 
 ∇ʢʛʝ = Ͷͺͻ,Ͷͻ ˏ; 

 
 ⎯ ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 
 ܸ˒ ˑˎˈˊːыˌ = Ͷ,ͻ ˍˏଷ;  

 ⎯ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɪɚɫɱёɬɧɨɦ ɧɚɩɨɪɟ: 
 
 ∇ʑʐ˓ = Ͷͻʹ,Ͳʹ ˏ;  

 ⎯ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 
 
ߚ  = ܸ˒ ˑˎܹ̝ ˓.ˏˎ = Ͷ,ͻͳʹ,ͷͷ = Ͳ,͵ͻ; (2.25) 

  ⎯ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫɭɧɨɤ 2.3). 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
 2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 

Ⱥɛɚɤɚɧɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɚɡɟ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ 
(ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ»). 
Ɍɚɤ ɤɚɤ ɬɪɟɛɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ ɜ ɧɢɠɧɢɣ ɛɶɟɮ, ɫɬɚɧɰɢɹ ɛɭɞɟɬ 
ɪɚɛɨɬɚɬɶ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ: ɨɞɢɧ ɚɝɪɟɝɚɬ – 24 ɱɚɫɚ ɜ ɫɭɬɤɢ, ɚ ɜɬɨɪɨɣ ɧɚ ɩɨɤɪɵɬɢɟ 
ɩɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
ɉɪɢɧɢɦɚɟɦ ɫɚɧɢɬɚɪɧɵɣ ɪɚɫɯɨɞ: 
 
 ܳ˔˃ː = ͳ͵ͷ ˏଷ/˔. 

 
 

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟɦ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ ɧɚ ɂɄɇ ɡɢɦɵ, ɤɚɬɟɬɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ: ɤɚɬɟɬ ɩɚɪɚɥɥɟɥɶɧɵɣ 
ɨɫɢ ɷɧɟɪɝɢɢ – ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɷɧɟɪɝɢɸ (ɡɚ ɜɵɱɟɬɨɦ 
ɷɧɟɪɝɢɢ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ), ɤɚɬɟɬ 
ɩɚɪɚɥɥɟɥɶɧɵɣ ɨɫɢ ɦɨɳɧɨɫɬɟɣ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ, ɫ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɛɨɬɚɬɶ, ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɱɬɨɛ ɩɨɥɭɱɢɬɶ ɡɚɞɚɧɧɭɸ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɍɚɤɨɣ ɠɟ ɬɪɟɭɝɨɥɶɧɢɤ ɫɬɪɨɢɬɫɹ ɢ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɩɨ 
ɫɚɧɢɬɚɪɧɨɦɭ ɪɚɫɯɨɞɭ. 
 
 ˅ܰы˕.˓˃˄ = ͳ͵ͺ ʛʑ˕.  

 
ɇɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 3%, ɬɨɝɞɚ 

ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ: 
 

 ˖ܰ˔˕ = ͳͶͳ ʛʑ˕.  
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2.2.4 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɟɦ ɮɨɪɦɭɥɚɦ, ɱɬɨ ɢ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 
ɉɪɢɬɨɤ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɢɞɪɨɝɪɚɮɭ ɪɚɫɱёɬɧɨɝɨ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.3) 
 ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɫɰɟɧɚɪɢɹɦ: ⎯ ɫɩɨɫɨɛ 1: ɪɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
(ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.5); ⎯ ɫɩɨɫɨɛ 2: ɪɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.6). 

ɂɡ ɞɜɭɯ ɫɩɨɫɨɛɨɜ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬɵ ɫ ɧɚɢɛɨɥɶɲɟɣ ɜɵɪɚɛɨɬɤɨɣ            
(ɬɚɛɥɢɰɚ 2.5).  
 
Ɍɚɛɥɢɰɚ 2.5 – ȼɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɫɩɨɫɨɛɚɦ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
                      ȼɵɪɚɛɨɬɤɚ ɜ ɦɢɥɥɢɨɧɚɯ ɤɢɥɨɜɚɬɬ ɱɚɫɨɜ 

ɋɩɨɫɨɛ 1 ɋɩɨɫɨɛ 2 
668 673 

 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ – 673 ɦɥɧ. ɤȼɬ·ɱ. 

 
2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 

 
 2.3.1 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ 
 

Ɂɧɚɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ          
(ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4), ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ              
(ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.3), ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ 
(ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1). 
 

2.3.2 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ 
 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ 
ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 15 ɞɧɹɦ, ɚ ɱɚɫɬɨɬɚ ɩɪɨɜɟɞɟɧɢɹ – ɪɚɡ ɜ 4 ɝɨɞɚ. 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ͳ ∙ ˖ܰ˔˕͸ ∙ ͳʹ ∙ ˏˈ˔ = ͳ ∙ ͳͶͳ͸ ∙ ͳʹ ∙ ˏˈ˔ = ͳ͹,͸ (ʛʑ˕ ∙ ˏˈ˔ˆˑˇ), (2.26) 

  
ɝɞɟ ˖ܰ˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ. 

ɇɚ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɹɯ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ ɩɪɟɞɭɫɦɨɬɪɟɧ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 
2% ɢ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ – 8%. 
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Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɜ ɪɟɦɨɧɬ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 
ܨ˓  ˈˏʡЭʠ = ˖ܰ˔˕ʡЭʠʹ ∙ ͳʹ ∙ ˏˈ˔ + ˖ܰ˔˕ʡЭʠʹ ∙ ͳ ∙ ˏˈ˔ = ͵͵ͺͲͶ ∙ ͳʹ ∙ ˏˈ˔ +  + ͵͵ͺͲͶ ∙ ͳ ∙ ˏˈ˔ = ͳʹ͸͹ (ʛʑ˕ ∙ ˏˈ˔ˆˑˇ). (2.27) 

 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢɜɟɞɟɧ ɜ       

ɬɚɛɥɢɰɟ 2.6 ɢ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 
 
Ɍɚɛɥɢɰɚ 2.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
                                                                                                                                     Ɇɨɳɧɨɫɬɶ ɜ ɦɟɝɚɜɚɬɬɚɯ 

Ɇɨɳɧɨɫɬɶ Ⱥɛɚɤɚɧɫɤɨɣ 
Ƚɗɋ 

Ɇɨɳɧɨɫɬɶ Ɍɗɋ Ɇɨɳɧɨɫɬɶ Ƚɗɋ 

Ɋɚɛɨ-
ɱɚɹ 

ɇɚɝɪɭ-
ɡɨɱɧɚɹ 

Ɋɟɦɨɧɬɚ Ɋɚɛɨ-
ɱɚɹ 

ɇɚɝɪɭ-
ɡɨɱɧɚɹ 

Ⱥɜɚɪɢɣ-
ɧɚɹ 

Ɋɟɦɨɧɬɚ Ɋɚɛ-
ɨɱɚɹ 

ɇɚɝɪɭ-
ɡɨɱɧɚɹ 

Ⱥɜɚɪɢɣ-
ɧɚɹ 

138 8 0 3035 61 243 0 1050 21 0 
122 7 0 3035 61 243 0 950 19 0 
107 7 0 2769 55 222 0 901 18 0 
91 6 0 2508 50 201 0 852 17 0 
76 5 0 2290 46 183 225 803 16 0 
60 5 0 2140 43 171 401 805 16 0 
60 5 0 2140 43 171 401 805 16 0 
76 5 0 2239 45 179 225 854 17 0 
91 6 0 2457 49 197 0 903 18 0 
107 7 0 2718 54 217 0 952 19 246 
122 7 17,6 3035 61 243 0 900 18 0 
138 8 0 3035 61 243 0 1050 21 0 
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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. [3] 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: 
 
ʒЭʠሺܳʒЭʠሻܪ           = ∇ʑʐ − 𝑧ʜʐሺܳʜʐሻ − ∆ℎ,                                                            (3.1)  
 
ɝɞɟ     ∇ʑʐ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɞɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ         ∇ʑʐ = ∇ʜʞʢ = ͶͻͶ,Ͳ ˏ, ɞɥɹ ɥɢɧɢɢ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ ∇ʑʐ = ∇ʑʐ˓ = Ͷͻʹ,Ͳʹ ˏ,  
ɞɥɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇ʑʐ = ∇ʢʛʝ = Ͷͺͻ,Ͷͻ ˏ; 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௡ = ͳ͵ͷ ˏଷ ˔⁄  .  
  

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

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

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

Ʉɪɢɜɚɹ ɫɜɹɡɢ 
ɇɚɩɨɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱёɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ ܳʜʐ, ˏଷ ˔⁄ 𝑧ʜʐˎˈ˕ˑ, ˏ 𝑧ʜʐˊˋˏ˃, ,ʜʞʢ∇ܪ ˏ ,ʢʛʝ∇ܪ ˏ ˏ ,˓ܪ ,ʒЭʠܪ ˏ ˏ ܳʒЭʠ, ˏଷ ˔⁄ ,ʒЭʠܪ  ˏ ܳʒЭʠ, ˏଷ ˔⁄  

0 464,00 464,00 29,70 25,19 27,72 23,1 721,5 18,45 753,5 
200 467,00 467,00 26,70 22,19 24,72 23,1 721,5 18,45 753,5 
400 468,81 468,81 24,89 20,38 22,91 23,1 721,5 18,45 753,5 
600 470,00 470,00 23,70 19,19 21,72 23,1 721,5 18,45 753,5 
800 470,93 470,93 22,77 18,26 20,78 23,1 721,5 18,45 753,5 
1000 471,79 471,79 21,91 17,40 19,82 23,1 721,5 18,45 753,5 
1200 472,65 472,65 21,05 16,54 19,06 20,8 801,3 20,80 800,0 
1400 473,52 473,52 20,18 15,67 18,20 20,8 801,3 20,80 800,0 
1600 474,36 474,36 19,34 14,83 17,35 20,8 801,3 20,80 800,0 
1800 475,16 475,16 18,54 14,03 16,56 20,8 801,3 20,80 800,0 
2000 475,89 475,89 17,81 13,30 15,83 20,8 801,3 20,80 800,0 
2200 476,56 476,56 17,14 12,63 15,16 20,8 801,3 20,80 800,0 
2400 477,21 477,21 16,49 11,98 14,51 20,8 801,3 20,80 800,0 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ 

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

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
௠௔௫ܪ  = ʹ͹,ͳ ˏ,  
 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ: 
 ܳ௠௔௫ = ͺͲͳ,͵ ˏଷ ˔⁄ ,  

 
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 
˓ܪ  = ʹͲ,ͺ ˏ,  
 
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ: 
௠𝑖௡ܪ  = ͳͺ,Ͷͷ ˏ.                                                                                             
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100 300 500 700 900

ʿ̛̬ от̥етке ʻʿ˄ 
4ϵ4,00 ̥

ʿ̛̬ от̥етке ̦̬́̏̌̽ 
̭̬ед 4ϵ2,02 ̥

ʿ̛̬ ˄ʺО 4ϴϵ,4ϵ ̥

л̛̛̦́ о̛̬̦̐̌че̛̦́ по 
̬̭̌чет̦о̜ 
у̭т̦̌о̏ле̦̦о̜ 
̥ощ̦о̭т̛
Л̛̛̦́ о̛̬̦̐̌че̛̦́ по 
п̬опу̭к̦о̜ 
̭по̭о̦̍о̭т̛ ГЭˁ

Q

ɇ , ɦ

H ɪɚɫɱ = 20,80 ɦ

H min = 18,45 ɦ

H max = 27,10 ɦ



29 
 

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 ɉɅ30ɚ-ȼ ɉɅ30ɛ-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ܪ˒˓ˈˇ, ˏ 30 30 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ܪ௠𝑖௡ ⁄௠௔௫ܪ  0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

݊′ଵ ௢௣௧, ˑ˄/ˏ 126 130 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ܳଵ ௢௣௧, ˎ/˔ 1770 1820 
Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 𝜂ˏ  ௢௣௧ 0,912 0,911 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ′ଵ௠௔௫, ˎ/˔ 1900 1950 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 𝜎 ሺܳଵ௠௔௫, ሻ 0,6 0,6 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ ௠ , ˏ 0,46 0,46 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ܪˏˑˇ , ˏ 4 8 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ 𝑣ˏˑˇ 
 

1,51 1,3 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

𝜂ʡ = ͳ − ሺͳ − 𝜂ʛ ʝሻ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ ଵܦଵ ʛܦ)√ )ଶ ∙ ˓ܪʛܪ ∙ ଶభబ(ʛߥʜߥ) ),  (3.4) 

  
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 ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵߥ 
 ʛ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣߥ 

ɝɢɞɪɨɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.2). 
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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 Ⱥɛɚɤɚɧ: 
ʜݐ  = ͳͲ ℃.  
 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3] ɨɩɪɟɞɟɥɹɟɦ ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɜɹɡɤɨɫɬɢ: 
ʜߥ  = ͳ,͵.  
 

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 ɢɡ 
ɜɵɪɚɠɟɧɢɹ (3.13). 

 
ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ: 

 𝑧′˃ = ˖ܰ˔˕ܰ′˃ ,  (3.6) 

  
ɝɞɟ ܰ′˃ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɢɡ ɜɵɪɚɠɟɧɢɹ (3.14). 

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: 
 ݊ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ ,                                                                                                       (3.7) 
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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˓ 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 ɭɪɚɜɧɟɧɢɹ (3.18) 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. 

ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɟɫɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɥɢɧɢɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, ɩɨɫɱɢɬɚɧɧɵɟ ɩɨ 
ɮɨɪɦɭɥɟ (3.17). 

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. 
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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. 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (3.14) - (3.19) ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ 
ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɵ ȼ.1 ɢ ȼ.2 ɩɪɢɥɨɠɟɧɢɹ ȼ. 

ɉɪɨɢɡɜɟɞɟɧɢɹ ܳ′ூ ∙ 𝜂ʡ, ɜ ɬɚɛɥɢɰɚɯ ȼ.1 ɢ ȼ.2 ɩɪɢɥɨɠɟɧɢɹ ȼ,  ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ˑ. ˈ.  ∙ ˎ⁄̝  ɞɥɹ ɭɞɨɛɫɬɜɚ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. 

ȼɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɨɢɡɜɨɞɢɦ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɩɨɥɨɠɟɧɢɣ: 

 ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɚɬɧɨ 2 ɢɥɢ 3, ɱɬɨ ɭɩɪɨɳɚɟɬ ɝɥɚɜɧɭɸ 
ɫɯɟɦɭ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ; 

 ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɶɫɹ ɤ ɜɵɛɨɪɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ 
ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ; 

 ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ, ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ 
ɞɜɭɯ; 

 ɢɫɤɥɸɱɚɟɦ ɬɢɩɵ ɬɭɪɛɢɧɵ, ɜ ɤɨɬɨɪɵɯ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɧɟ ɜɯɨɞɢɬ ɜ 
ɪɚɛɨɱɭɸ ɡɨɧɭ. 

ɂɡ ɚɧɚɥɢɡɚ ɬɚɛɥɢɰ ȼ.1 ɢ ȼ.2 ɩɪɢɥɨɠɟɧɢɹ ȼ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɭ 
ɉɅ30ɛ-ȼ-530 ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 

ଵܦ  = ͷ,͵Ͳ ˏ,   
଴ܦ   = ͳ,ʹ͵ʹ ∙ ଵܦ = ͳ,ʹͷ ∙ ͷ,͵ = ͸,͸͵ ˏ, (3.11) 
  𝑧଴ = ʹͶ.  
 
Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ30ɛ-ȼ ɫ ɩɨɫɬɪɨɟɧɧɨɣ 

ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1. 
 

 3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 
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.  

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ: 
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଴ ʛܤ = Ͳ,͵͹ͷ ∙ ଵ ʛܦ = Ͳ,͵͹ͷ ∙ Ͳ,Ͷ͸Ͳ = Ͳ,ͳ͹͵ ˏ, (3.12) 
  
ɝɞɟ ܦଵ ʛ – ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.2). 

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 ܾ଴ = ଴ ʛܤ ∙ ଵ ʛܦଵܦ = Ͳ,ͳ͹͵ ∙ ͷ,͵Ͳ,Ͷ͸Ͳ = ͳ,ͻͻ ˏ, (3.13) 

  
ɝɞɟ   ܦଵ – ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɢɡ ɜɵɪɚɠɟɧɢɹ 
(3.20). 

 Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ: 
             ܼʤ.ʞʚ. = Ͳ.                                                                                                    
 

Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
          ∇ܼʟ.ʙ. = ܼʜ.ʐ.ሺܳʜ.ʐ.ሻ +           ௌ,                                                                                     (3.14)ܪ
 
ɝɞɟ  ܼʜ.ʐ.ሺܳʜ.ʐ.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳʜ.ʐ., ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪௌ.  

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ: 

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɩɪɢ Hmax; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɢ Hɪ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɢ ɫɨɨɬɜɟɬɫɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɧɚ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
௦ܪ             = ܤ ∙ ∇ܼʜʐͻͲͲ − 𝜎 ∙ ܪ − ͳ,ͷ,                                                                            ሺ͵.ͳͷሻ 

 
ɝɞɟ     ܤ = ͳͲ,͵͵ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ∇ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ. 

 
Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɩɪɢ Hmax 
 
ɇɚ Ƚɍɏ ɉɅ30ɛ-ȼ ɧɚɯɨɞɢɦ ɪɚɫɱɟɬɧɭɸ ɬɨɱɤɭ, ɟɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 1. 
ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ: 
 ܳ = ܳଵ′ ∙ ଵଶܦ ∙ √∆˓ ∙      ሺ͵.ͳ͸ሻ                                                                                           .ܪ
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ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ 𝜎 = Ͳ,ʹͻ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɨɩɪɟɞɟɥɹɟɦ ∇ܼʜʐሺܳ௔ሻ = Ͷ͸ͷ,ͺ ɦ.  
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
௦ܪ             = ͳͲ,͵͵ ∙ Ͷ͸ͷ,ͺͻͲͲ − Ͳ,ʹͻ ∙ ʹ͹,ͳ − ͳ,ͷ = ʹ,Ͳͷ ˏ                                        ሺ͵.ͳ͹ሻ 

 
Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɢ Hɪ 
 
ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɷɬɨɦɭ ɪɟɠɢɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 2.  
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɩɭɧɤɬɭ:  
 ܳ = ͵ͻ,͸͹ ˏଷ/˔, 
 
 𝜎 = Ͳ,ͷͳ,  
 ∇ܼʜʐሺܳሻ = Ͷ͸͸,͵ ɦ, 
௦ܪ             = ͳͲ,͵͵ ∙ Ͷ͸͸,͵ͻͲͲ − Ͳ,ͷͳ ∙ ʹͲ,ͺ − ͳ,ͷ = −ʹ,͵͵ˏ                                     ሺ͵.ͳͺሻ 

 
Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɧɚ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
 
ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɷɬɨɦɭ ɪɟɠɢɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 3. Ⱦɥɹ ɧɟɟ:          ܳ = ͳ͵ͺ ɦ3/ɫ. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ: 
 𝜎 = Ͳ,Ͷ͹, 
 ∇ܼʜʐሺܳሻ = Ͷ͸͸,ͳ ɦ, 
௦ܪ             = ͳͲ,͵͵ ∙ Ͷ͸͸,ͳͻͲͲ − Ͳ,Ͷ͹ ∙ ͳͺ,Ͷͷ − ͳ,ͷ = −Ͳ,͵ͻ ˏ.                                  ሺ͵.ͳͻሻ 

 
 Ɋɚɫɫɱɢɬɵɜɚɟɦ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ (3.13) ɩɪɢ ɤɚɠɞɨɣ ɢɡ 
ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ. 
 ∇ܼʟ.ʙ.ଵ = Ͷ͸ͷ,ͺ + ʹ,Ͳͷ = Ͷ͸͹,ͺͷ ɦ,  

 ∇ܼʟ.ʙ.ଶ = Ͷ͸͸,͵ − ʹ,͵͵ = Ͷ͸͵,ͻ͹ ɦ,  
 ∇ܼʟ.ʙ.ଷ = Ͷ͸͸,ͳ − Ͳ,͵ͻ = Ͷ͸ͷ,͹ͳ ɦ.  
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ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ∇ܼʟ.ʙ., ɜɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɨɟ,            ∇ܼʟ.ʙ. = Ͷ͸͵,ͻ͹ɦ. 
 

3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ  
 
 ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ [3] ɨɩɪɟɞɟɥɹɟɦ 
ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 ℎ = ͳ,͵ͷʹ ∙ ଵܦ = ͳ,͵ͷʹ ∙ ͷ,͵ = ͹,ͳ͹ ˏ. (3.20) 
 
 Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
˘˅.ˍ.˔ܦ  = ͳ,͸͸͵ ∙ ଵܦ = ͳ,͸͸͵ ∙ ͷ,͵ = ͺ,ͺͳ ˏ. (3.21) 
 
 ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 ߮˔.ˍ = ͳͺ͹,͵°.  
 
 ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
˒˔ܤ  = ʹ,͸ͻͷ ∙ ଵܦ = ʹ,͸ͻͷ ∙ ͷ,͵ = ͳͶ,ʹͺ ˏ. (3.22) 
 
 Ⱦɥɢɧɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
ܮ  = ͵,͹ͻͶ ∙ ଵܦ = ͵,͹ͻͶ ∙ ͷ,͵ = ʹͲ,ͳͳ ˏ. (3.23) 
 

ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
ଵܤ  = ʹ,͹͸ͷ ∙ ଵܦ = ʹ,͹͸ͷ ∙ ͷ,͵ = ͳͶ,͸ͷ ˏ. (3.24) 
 
 ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅′ܦ  = ͳͲͷ ∙ ( ˃ܰ݊˔ )଴,ଷହ = ͳͲͷ ∙ (͵ͷʹͷͲͳͳͷ,Ͷ )଴,ଷହ = ͹͹͹ ˏˏ. (3.25) 

  
ɝɞɟ ˃ܰ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ; 
 ݊˔ – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ. 

 
Ⱦɢɚɦɟɬɪ ɲɚɯɬɵ ɚɝɪɟɝɚɬɚ: 
˛ܦ  = ͹,Ͷͷ ˏ.  
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 ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ [9] ɲɢɪɢɧɚ ɡɞɚɧɢɹ Ƚɗɋ: 
ʒЭʠ′ܤ  = ˛ܦ + ͹ = ͹,Ͷͷ + ͹ = ͳͶ,ͻͷ ˏ. (3.26) 
  
ɝɞɟ ܦ˛ – ɞɢɚɦɟɬɪ ɲɚɯɬɵ ɚɝɪɟɝɚɬɚ.  

 ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɩɨ [9]: 
ˊˏܤ  = ʹͲ,Ͳ ˏ.  
 
 Ⱦɥɹ ɪɭɫɥɨɜɵɯ ɡɞɚɧɢɣ Ƚɗɋ ɲɢɪɢɧɚ ɛɥɨɤɚ: 
ˎ˄ܤ  = ˒˔ܤ + ʹ ∙ ˎ˔ܤ = ͳͶ,ͻͷ + ʹ ∙ ͳ,ͺ͵ʹͷ = ͳ͸ ˏ, (3.27) 
  
ɝɞɟ ܤ˔˒ – ɲɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɢɡ ɜɵɪɚɠɟɧɢɹ (3.22); 
 .ɲɢɪɢɧɚ ɫɥɨɹ ɛɟɬɨɧɚ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɚɝɪɟɝɚɬɚɦɢ – ˎ˔ܤ 

 
 ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɢ [9]: 
˒ˏܮ  = ˎ˄ܤ = ͳ͸ ˏ.  

  
Ⱦɥɢɧɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 

ˊˏܮ  = ݊ ∙ ˎ˄ܤ + ˒ˏܮ = Ͷ ∙ ͳ͸ + ͳ͸ = ͺͲ ˏ. (3.28) 
 

ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɧɨɫɚ ɤɪɚɧɨɦ ɫɚɦɨɣ 
ɝɚɛɚɪɢɬɧɨɣ ɱɚɫɬɢ ȽȺ. 
 ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ˊˏ′ܪ  = ͳͶ,͵.  
  

 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɧɚɡɧɚɱɚɟɦ ɤɨɥɨɧɧɭ [8]: 
ˍܪ  = ͸,͵ ˏ.  

 
ɇɚ ɪɢɫɭɧɤɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧ ɩɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
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Ɋɢɫɭɧɨɤ 3.2 - ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 
3.3 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɗȽɊ 

 
3.3.1 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 ɧɨɦɨɝɪɚɦɦɟ [7] ɨɩɪɟɞɟɥɹɟɦ ɦɚɫɥɨɧɚɩɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ          
Ɇɇɍ 10/1-40-12,5-2. 

 
3.3.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ [7] ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅ, ɬɨ ɜɵɛɢɪɚɟɦ 

ɗȽɊɄ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 
100 ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ-Ɇɉ-100. 
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          3.4 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 ݊௖ = ͳͳͷ,Ͷ ˑ˄ˏˋː,   

 ܲ = ͵ͷ,ʹͷ ʛʑ ∙ ʏ.                                                                                       
 
ɉɨɥɭɱɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨɡɜɨɥɹɸɬ ɧɚɦɟɬɢɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ 
ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [10] ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ ɪɚɫɱɟɬɧɨɦɭ 
ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ. 

ɂɡ ɯɨɞɹ ɢɡ ɜɫɟɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɛɵɥ ɜɵɛɪɚɧ ɫɥɟɞɭɸɳɢɣ ɬɢɩ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: ɋȼ-840/130-52. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 3.3. 

 
Ɍɚɛɥɢɰɚ 3.3 ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ 

P, Ɇȼɬ S, ɆȼȺ Cos߮ Ɉɛɳɚɹ ɦɚɫɫɚ, ɬ ȼɟɫ ɪɨɬɨɪɚ, ɬ 

40 50 0,8 520 286 
 
3.5.  Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɜɟɥɢɱɢɧɭ 

ɜɨɪɨɧɤɨɨɛɪɚɡɨɜɚɧɢɹ 
 

 Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶ: 

 
          ܳ = ͳͷͷ ˏͿ/˔.                                                                                                         
 

Ⱦɢɚɦɟɬɪ ɜɨɞɨɜɨɞɚ: 
 

ܦ           = ͹,ͺͷ ˏ.                                                                                                               
 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ: 
 ߭˒˓ = Ͷ ∙ ߨܳ ∙ ଶܦ = Ͷ ∙ ͳͷͷߨ ∙ ͹,ͺͷଶ = ͵,ʹ ˏ⁄̝ .                                                                 ሺ͵.ʹͻሻ 

 
Ɇɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɦёɪɬɜɨɝɨ ɨɛɴɟɦɚ ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ 

ɜɨɞɨɜɨɞɚ: 
                   ʜˍ˓ = Ͳ,ͷ ∙ ܦ ∙ ( 𝜗݃ ∙ ଴,ହହ(ܦ = Ͳ,ͷ ∙ ͹,ͺͷ ( ͵,ʹͻ,ͺͳ ∙ ͹,ͺͷ)଴,ହହ =     = ʹ,ʹͷ ˏ.                                                                                                                              ሺ͵.͵Ͳሻ                           
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3.6 ɉɨɞɴёɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɫɧɨɜɧɨɟ ɤɪɚɧɨɜɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɢ, [12] ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɨɩɟɪɚɰɢɣ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɨɜ ɜɧɭɬɪɢ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɢ 
ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɨɫɧɨɜɧɨɝɨ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ – ɬɭɪɛɢɧɵ ɢ ɝɟɧɟɪɚɬɨɪɚ, ɚ ɬɚɤɠɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɦɟɳɟɧɧɨɝɨ ɧɢɠɟ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɩɪɢ 
ɪɟɦɨɧɬɚɯ ɚɝɪɟɝɚɬɨɜ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ [13] ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ 
Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ ɨɞɢɧ ɞɜɭɯɛɚɥɨɱɧɵɣ ɨɩɨɪɧɵɣ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɫ ɨɩɨɪɧɵɦɢ 
ɝɪɭɡɨɜɵɦɢ ɬɟɥɟɠɤɚɦɢ (ɬ.ɤ. ɜɟɫ ɫɚɦɨɝɨ ɬɹɠɟɥɨɝɨ ɭɡɥɚ ɦɟɧɟɟ 500 ɬɨɧɧ ɢ ɦɚɥɨɟ 
ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ). 

ɍɩɪɚɜɥɟɧɢɟ ɤɪɚɧɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɤɚɛɢɧɵ. Ɍɚɤ ɠɟ ɤɪɚɧ ɫɧɚɛɠёɧ 
ɩɥɨɳɚɞɤɚɦɢ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

Ƚɪɭɩɩɭ ɢ ɲɢɪɢɧɭ ɩɪɨɥёɬɚ ɤɪɚɧɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [14] ɩɨ 
ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ.  

ɒɢɪɢɧɚ ɩɪɨɥёɬɚ ɤɪɚɧɚ ɦɨɠɟɬ ɛɵɬɶ ɭɦɟɧɶɲɟɧɚ ɧɚ ɜɟɥɢɱɢɧɭ ɤɪɚɬɧɭɸ         
0,5 ɦ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [12], ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɲɢɪɢɧɨɣ ɩɪɨɥёɬɚ ɢ ɜɟɫɨɦ 
ɫɚɦɨɝɨ ɬɹɠёɥɨɝɨ ɭɡɥɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɜɵɛɢɪɚɟɦ ɦɨɫɬɨɜɨɣ ɤɪɚɧ 
ɄɆ 300/100. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ Ƚɗɋ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɦɚɧɟɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ. [15] 

ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ 
ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɩɟɪɢɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ 
ɫɢɬɭɚɰɢɣ. 

Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɜɨɩɪɨɫɨɜ, ɪɟɲɚɟɦɵɯ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɹɜɥɹɟɬɫɹ 
ɜɵɛɨɪ ɜɢɞɚ ɛɥɨɤɨɜ ɧɚ Ƚɗɋ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɩɪɨɫɬɵɟ ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. ȼ ɫɜɹɡɢ ɫ ɧɟɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɚɝɪɟɝɚɬɨɜ (ɱɟɬɵɪɟ), ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɟɧɢɟ ɟɞɢɧɢɱɧɨɝɨ ɛɥɨɤɚ ɢɡ ɭɫɥɨɜɢɣ 
ɬɪɟɛɨɜɚɧɢɹ ɧɚɞɟɠɧɨɫɬɢ. [17] 

ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɢɞɵ ɛɥɨɤɨɜ. 

 
 
 
 
 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ 4.1 – ȼɢɞɵ ɝɟɧɟɪɚɬɨɪɧɵɯ ɛɥɨɤɨɜ: 

ɚ – ɩɪɨɫɬɨɣ ɛɥɨɤ; ɛ – ɭɤɪɭɩɧёɧɧɵɣ ɛɥɨɤ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɤɚɠɞɵɣ 
ɝɟɧɟɪɚɬɨɪ; ɜ – ɭɤɪɭɩɧёɧɧɵɣ ɛɥɨɤ ɫ ɨɞɧɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɞɜɚ ɝɟɧɟɪɚɬɨɪɚ. 

 
ɋɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (ɞɚɥɟɟ - ɋɇ) Ƚɗɋ ɞɨɥɠɧɵ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ 

ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɋɇ ɧɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɟɧɚ ɫ ɨɞɧɢɦ 

ɧɚɩɪɹɠɟɧɢɟɦ - 0,4 ɤȼ. [18] 
ɉɪɨɟɤɬ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɹɟɬ ɜɫɟ ɬɪɟɛɨɜɚɧɢɹ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ 

ɉȺɈ «ɊɭɫȽɢɞɪɨ»  ɚ ɢɦɟɧɧɨ: 

ɚ ɛ ɜ
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1. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɳɢɬɵ ɢ 
ɫɛɨɪɤɢ ɞɥɹ ɩɢɬɚɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ 
ɧɟɡɚɬɨɩɥɹɟɦɵɯ ɨɬɦɟɬɤɚɯ; 

2. Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 1 ɤɚɬɟɝɨɪɢɢ ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɨɫɨɛɨɣ ɝɪɭɩɩɵ, ɬɚɤɢɯ ɤɚɤ: ɝɪɭɡɨɩɨɞɴёɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɢ ɩɪɢɜɨɞɵ ɭɩɪɚɜɥɟɧɢɹ 
ɡɚɬɜɨɪɚɦɢ ȽɌɋ, ɚɜɬɨɦɚɬɢɤɚ ɭɩɪɚɜɥɟɧɢɹ ɛɵɫɬɪɨɩɚɞɚɸɳɢɯ ɡɚɬɜɨɪɨɜ ɢ ɞɪ. 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɚɜɬɨɧɨɦɧɵɟ ɧɟɡɚɜɢɫɢɦɵɟ ɢɫɬɨɱɧɢɤɢ (ɞɢɡɟɥɶ ɝɟɧɟɪɚɬɨɪɧɚɹ 
ɭɫɬɚɧɨɜɤɚ - ȾȽɍ);  

3. ɇɚ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ 0,4-110 ɤȼ ɩɪɢɦɟɧɟɧɵ ɫɢɥɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ; 
4. ɍ ɜɫɟɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɹɯ ɩɪɢɦɟɧɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 

ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɚ (ȺȼɊ) 
5. Ⱦɪɭɝɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɋɇ [18] 
ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ [18]: «… ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 

ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ». ɇɚ 
Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɛɭɞɭɬ ɩɪɢɧɹɬɵ: 

– ɝɟɧɟɪɚɬɨɪɵ; 
– ɨɬ ɩɨɞɫɬɚɧɰɢɢ Ⱥɛɚɡɚ 35 ɤȼ; 
– ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȾȽɍ). 
Ɉɫɧɨɜɧɨɟ ɩɢɬɚɧɢɟ ɲɢɧ 10,5 ɤȼ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɞɜɭɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɋɇ: Ɍɋɇ1, Ɍɋɇ2 ɩɪɢɫɨɟɞɢɧɹɟɦɵɯ ɤ ɨɞɢɧɨɱɧɵɦ ɷɧɟɪɝɨɛɥɨɤɚɦ ȽɌ1, ȽɌ3 ɦɟɠɞɭ 
ɝɟɧɟɪɚɬɨɪɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢ ɝɥɚɜɧɵɦɢ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ 
Ɍ1, Ɍ3. 

Ɍɚɤɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɝɟɧɟɪɚɬɨɪɨɜ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɇ ɨɬ ɫɟɬɢ 35 ɤȼ ɱɟɪɟɡ ɝɥɚɜɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍ1, Ɍ2. 

ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɡɚɬɜɨɪɨɜ 
ɩɥɨɬɢɧɵ ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪ ɦɨɳɧɨɫɬɶɸ 100 ɤȼɬ ɧɚ 
ɧɚɩɪɹɠɟɧɢɟ 0,4 ɤȼ, ɤɨɬɨɪɵɣ ɩɨɞɤɥɸɱɚɟɬɫɹ ɧɚ ɲɢɧɵ 0,4 ɤȼ. Ⱦɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɢɡɟɥɶɧɭɸ ɷɥɟɤɬɪɨɫɬɚɧɰɢɸ (Ⱦɗɋ) ɜ ɤɨɧɬɟɣɧɟɪɧɨɦ 
ɢɫɩɨɥɧɟɧɢɢ.  

ȼ ɫɨɫɬɚɜ Ⱦɗɋ ɜɯɨɞɹɬ: ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ, 
ɤɨɦɩɥɟɤɬ ɚɜɬɨɦɚɬɢɤɢ ɢ ɞɪɭɝɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. 

ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɨɜɪɟɦɟɧɧɵɯ Ⱦɗɋ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ 
ɧɚɞɟɠɧɨɫɬɶ, ɫɧɢɠɟɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɧɢɡɤɢɣ ɪɚɫɯɨɞ 
ɬɨɩɥɢɜɚ ɢ ɬ.ɞ. 

Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɱɟɪɬɟɠɟ 
«Ƚɥɚɜɧɚɹ ɫɯɟɦɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ». ȼɵɱɟɪɱɢɜɚɧɢɟ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɜɵɩɨɥɧɟɧɨ ɫ 
ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɫɬɚɧɞɚɪɬɨɜ [19], [20], [21], [22]. 
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4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
4.2.1 Ƚɥɚɜɧɵɟ ɩɨɜɵɲɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

 
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˓˃˔˚ = Sʒ ːˑˏ − S˔.ː. = ͷͲ − ͷͲ ∙ Ͳ,Ͳͳ = Ͷͻ,ͷ ʛʑ ∙ ʏ ,                    (4.1) 
 

ɝɞɟ     S˔.ː. – ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" [23]ɜɵɛɢɪɚɸɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾ 63000/110-ɍ1. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɬɚɰɢɨɧɚɪɧɵɣ ɫɢɥɨɜɨɣ 
ɦɚɫɥɹɧɵɣ ɬɪёɯɮɚɡɧɵɣ ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ ɫ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɛɟɡ 
ɜɨɡɛɭɠɞɟɧɢɹ (ɉȻȼ) ɧɚ ɫɬɨɪɨɧɟ ȼɇ ɜ ɞɢɚɩɚɡɨɧɟ ± 2 ɯ 2,5 % ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɪɚɛɨɬɵ ɜ ɛɥɨɤɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆ 10000/35-ɍ1 Sːˑˏ, Ɇȼ∙ ʏ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
63 110 10,5 10,5 245 35 0,25 

 
4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ 

 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 

1% ɨɬ Sʒ ːˑˏ: 
 S˔.ː. = Ͳ,Ͳͳ ∙ Sʒ ːˑˏ = Ͳ,Ͳͳ ∙ ͷͲ = Ͳ,ͷ ˍʑ ∙ ʏ.                              (4.2) 
 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
            Sʡ˔.ː. ൒ S˔.ː. 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ «ɊɭɫȽɢɞɪɨ», «…ɜ ɫɟɬɢ ɞɨ 35 ɤȼ 

ɜɤɥɸɱɢɬɟɥɶɧɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɫɭɯɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ». 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɁɍɌ» (ɉɨɥɟɜɫɤɨɣ) –Ɂɚɜɨɞ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ» ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁ-1000/0,4 ɍ1, 
ɨɛɨɪɭɞɨɜɚɧɧɵɟ Ɋɉɇ. [4] Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

 
Ɍɚɛɥɢɰɚ 4.3 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-1000/0,4 ɍ1 Sːˑˏ, Ɇȼ∙ ʏ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 
1,0 10,5 0,4 5,5 13 3,1 
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4.2.3 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 

ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ            
ɋȼ 850/130-52-ɍ1 ɩɪɨɢɡɜɨɞɫɬɜɚ ɇɉɈ "ɗɅɋɂȻ". ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 
Ɍɚɛɥɢɰɚ 4.4 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 850/130-52-ɍ1. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, 
Ɇȼ·Ⱥ Uˆ ːˑˏ,ɤȼ cos φʒ,ɨ.ɟ. η 

ɂɧɞɭɤɬɢɜɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ Sˆ ːˑˏ ʟˆ ːˑˏ x"ୢ  x′ୢ  xୢ 

50,0 40 10,5 0,8 0,968 0,2 0,3 0,89 
 

4.2.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ɋɍȼɇ ɢ ɦɚɪɤɢ 
ɩɪɨɜɨɞɨɜ 
 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 110 ɤȼ: 
 S∑ = nˆ ∙ ሺSˆ − S˔ːሻ,                                  (4.3) 

             S∑ = Ͷ ∙ ሺͷͲͲ − Ͳͷሻ = ͳͻͺ ʛʑ ∙ ʏ. 
 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 110 ɤȼ: 
            Pː ˃˕. = ͵Ͳ ʛʑ˕;      ʙ = ͳ,Ͷ;      cosφ˔ = Ͳ,ͺ; 
    
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 110 ɤȼ: 
             ݊ˎ = ܭ⅀ܵ ∙ ܲː ˃˕ ⁄߮ݏ݋ܿ = ͳͻͺͳ,Ͷ ∙ ͵Ͳ Ͳ,ͺ⁄ = ʹ,ͺ͸ ˛˕.                                                 ሺͶ.Ͷሻ 

         
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 110 ɤȼ ɪɚɜɧɵɦ nˎ = ͵ + ͳ = Ͷ ɲɬ. 
ܫ˓             ˃˄ = ܵ⅀݊ˎ ∙ √͵ ∙ ܷːˑˏ = ͳͻͺͶ ∙ √͵ ∙ ͳͳͲ = Ͳ,ʹͷͻ ˍʏ.                                            ሺͶ.ͷሻ 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ α୧ ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ʹͷͻ = ʹ͹͵ ʏ,                                              ሺͶ.͸ሻ

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

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 120/19, 
ɤɨɬɨɪɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɵɣ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ.  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = Ͳ,͵ͻͲ ʏ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
ܫ˓             ˃˄ = ܵ⅀ሺ݊ˎ − ͳሻ ∙ √͵ ∙ ܷːˑˏ = ͳͻͺሺͶ − ͳሻ ∙ √͵ ∙ ͳͳͲ = Ͳ,͵Ͷ͸ ˍʏ.                     ሺͶ.͹ሻ 

 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 - ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-120/19 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0 Ɉɦ/ɤɦ ɏ0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 

1 0,249 0,427 2,61·10-6 
 

4.3 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ɋɍȼɇ 
 

Ƚɥɚɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

 ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɨɬɤɥɸɱɚɟɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɛɥɨɤɨɜ ɨɬɤɥɸɱɚɸɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ 3 

ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
 ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ) ɫɜɹɡɢ ɞɜɭɯ Ɋɍ ɨɬɤɥɸɱɚɸɬɫɹ ɧɟ 

ɛɨɥɟɟ ɱɟɦ ɲɟɫɬɶɸ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɨɛɨɢɯ Ɋɍ ɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɱɟɬɵɪɶɦɹ – ɜ ɨɞɧɨɦ 
ɢɡ Ɋɍ; 

 ɨɬɤɚɡɵ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɋɍ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɪɟɦɨɧɬɧɵɯ ɪɟɠɢɦɚɯ ɧɟ 
ɞɨɥɠɧɵ ɩɪɢɜɨɞɢɬɶ ɤ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɟ ɞɜɭɯ ɬɪɚɧɡɢɬɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɥɢɧɢɣ, ɚ ɬɚɤɠɟ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɣ, ɟɫɥɢ ɩɪɢ ɷɬɨɦ 
ɧɚɪɭɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɗɗɋ; 

 ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ Ɋɍ ɧɟ ɞɨɥɠɧɨ 
ɨɬɤɥɸɱɚɬɶɫɹ ɛɨɥɟɟ ɨɞɧɨɝɨ ɛɥɨɤɚ, ɚ ɜ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ Ɋɍ – ɧɟ ɛɨɥɟɟ ɞɜɭɯ 
ɛɥɨɤɨɜ, ɩɪɢ ɷɬɨɦ ɧɟ ɞɨɥɠɧɨ ɜɨɡɧɢɤɚɬɶ ɩɟɪɟɝɪɭɡɤɢ ɥɢɧɢɣ ɢ ɧɚɪɭɲɟɧɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-110 ɤȼ: 9 (5 ȼɅɗɉ 110 ɤȼ, 4 ɛɥɨɤɚ,). ɉɪɢ ɞɚɧɧɨɦ 
ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɱɟɬɵɪɶɦɹ ɛɥɨɤɚɦɢ ɫ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɟɪɟɦɵɱɤɨɣ ɫɨ ɫɬɨɪɨɧɵ 
ɥɢɧɢɢ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ – 110 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
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Ɋɢɫɭɧɨɤ 4.2 - ɋɯɟɦɚ Ɋɍȼɇ 110 ɤȼ 
 

4.4 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ  
 

4.4.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
             𝑥ʒ = 𝑥ௗ′′ ∙  ܷːˑˏଶ

 ܵːˑˏ = Ͳ,͸.                                                                                             ሺͶ.ͺሻ 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ʒܧ              = "∗ܧ ∙ ܷ˄ = ͳͳͲ ˍʑ.                                                                                           ሺͶ.ͻሻ 

 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
             𝑥ʡ = ܷʙ% ∙ ܷːˑˏଶͳͲͲ ∙ ܵːˑˏ = ͳʹ,͵ ʝˏ.                                                                            ሺͶ.ͳͲሻ 

 

ɋɢɫɬɟɦɚ: 
             𝑥ʠ =  ܷːˑˏଶܵ

 ˍˊ = ͺͲ,͸ ʝˏ.                                                                                         ሺͶ.ͳͳሻ 
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Ʌɢɧɢɢ ɫɜɹɡɢ 110 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
            𝑥ʚ = 𝑥଴,˖ˇ ∙ ݈݊ = ͹,Ͳͻ ʝˏ                                                                                       ሺͶ.ͳʹሻ 

 

ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
            ʔʠ = ʔ∗ʠ ∙ ܷ˄ଵ = ͳͳͲ ˍʑ.                                                                                     ሺͶ.ͳ͵ሻ 

 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
             ݇ʡ = ܷʜʜܷʑʜ = Ͳ,ͳʹ.                                                                                                  ሺͶ.ͳͶሻ 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ݎ̂             = 𝑥∗ʒͷͲ = Ͳ,ͲͲͺ ʝˏ,                                                                                           ሺͶ.ͳͷሻ 

௖ݎ              = 𝑥௖ͷͲ = ͳ,͸ͳʹ ʝˏ,                                                                                            ሺͶ.ͳ͸ሻ 

ݎˎ               = ˇ˖,଴ݎ ∙ ݈݊ = Ͷ,ͻʹ ʝˏ,                                                                                      ሺͶ.ͳ͹ሻ 

ݎ̞               = Δ ௞ܲʹ ∙ ܷଶ˄ܵːˑˏଶ = Ͳ,ͳͷ ʝˏ.                                                                                ሺͶ.ͳͺሻ 

 

4.4.2 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ RastrKZ 
 

ȼɧɨɫɢɦ ɪɚɧɟɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɵɣ 
ɤɨɦɩɥɟɤɫ RastrKZ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 
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   Ɍɚɛɥɢɰɚ 4.9 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ 
Ɍɨɱɤɚ ɄɁ Ky iy.ɤȺ Iɩ0

(3) ,ɤȺ 
 

Iɩ0
(1) ,ɤȺ 

ɒɢɧɚ 110 ɤȼ 1,608 10,3 4,168 5,148 

ȼɵɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ (10,5 ɤȼ) 1,969 109,7 50,2 - 

 
4.5 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɋɍȼɇ 

 
ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ 

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

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ 
ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ⱥɩɩɚɪɚɬɵ ɢ ɩɪɨɜɨɞɧɢɤɢ ɞɨɥɠɧɵ:  

1)  ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2)  ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ 
ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 

3)  ɜɵɞɟɪɠɢɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɨɡɞɚɜɚɟɦɵɟ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɨɣ 
ɢ ɦɚɫɫɨɣ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɚɩɩɚɪɚɬɨɜ, ɚ ɬɚɤɠɟ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɜɟɬɟɪ, ɝɨɥɨɥёɞ). ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ 
ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱёɬɟ Ʌɗɉ ɢ Ɋɍ; 

4)  ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 
Ɉɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɜɨɩɪɨɫɨɜ - ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ 

ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. ɉɪɢ ɪɚɛɨɬɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜ ɧɢɯ. 
ɋɨɫɬɚɜɥɹɸɳɢɦɢ ɷɬɢɯ ɩɨɬɟɪɶ ɹɜɥɹɸɬɫɹ: ɩɨɬɟɪɢ ɜ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ, ɨɛɦɨɬɤɚɯ, 
ɤɨɧɬɚɤɬɚɯ; ɩɨɬɟɪɢ ɨɬ ɜɢɯɪɟɜɵɯ ɬɨɤɨɜ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɹɯ, ɨɫɨɛɟɧɧɨ 
ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ; ɩɨɬɟɪɢ ɜ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

4.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ  
ɪɟɠɢɦɨɜ  
 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ4: 
ܫ˓            ˃˄ = ͳ,Ͳͷ ⋅ ʒ,ɧɨɦܫ = ͳ,Ͳͷ ⋅ ܵˆ,ːˑˏ√͵ ∙ ܷʒ,ːˑˏ = ͳ,Ͳͷ ⋅ ͷͲ√͵ ∙ ͳͲ,ͷ = ʹ,ͺͺ͸ ˍʏ.   ሺͶ.ͳͻሻ 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾ-63000/110: 
Ɍଵ−Ɍସ,ɪɚɛ.ɦɚɯܫ             = ͳ,Ͳͷ ⋅ ܵˆ,ːˑˏ√͵ ∙ ܷʒ,ːˑˏ = ͳ,Ͳͷ ⋅ ͸͵√͵ ∙ ͳͳͲ = Ͳ,͵Ͷ͹ ˍʏ.             ሺͶ.ʹͲሻ 
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Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɹɯ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110 ɤȼ: 
ʚଵ−ʚଶ,ɪɚɛ.ɦɚɯܫ              = ܵɪɚɛ.ɦɚɯ√͵ ⋅ ݊𝑊 ⋅ ܷɧɨɦ

= ܵʒଵ−ʒସ − ܵ˕˔ː√͵ ⋅ ݊𝑊 ⋅ ܷɧɨɦ
= ͳͻͺ√͵ ⋅ Ͷ ⋅ ͳͳͲ == Ͳ,ʹͷͻ ɤȺ,                                                                                                 ሺͶ.ʹͳሻ 

ʚଵ−ʚଶ,ɪɚɛ.ɭɬɠܫ               = ܵʒଵ−ʒଶ − ܵ˕˔ː√͵ ⋅ ሺ݊𝑊 − ͳሻ ⋅ ܷɧɨɦ
= ͳͻͺ√͵ ⋅ ͵ ⋅ ͳͳͲ == Ͳ,͵Ͷ͸ ɤȺ.                                                                                                 ሺͶ.ʹʹሻ 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 6,3 ɤȼ: 
Ɍɋɇ,ɪɚɛ.ɦɚɯܫ               = ͳ,Ͳͷ ⋅ ܵɌɋɇ,ɧɨɦ√͵ ⋅ ܷɌɋɇ,ɧɨɦ

= ͳ,Ͳͷ ⋅ ʹ√͵ ⋅ ͳͲ,ͷ == Ͳ,ͳͳͷ ɤȺ.                                                                                                 ሺͶ.ʹ͵ሻ 
 
4.5.2 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɩɪɢɦɟɦ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-110 ɮɢɪɦɵ                                     
«ɍɪɚɥ-ɷɥɟɤɬɪɨɬɹɠɦɚɲ».  

ȼɵɤɥɸɱɚɬɟɥɢ ɫɟɪɢɢ ȼɗȻ-110 ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɨɬɤɪɵɬɵɯ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ 110 ɤȼ. ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɣ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɜ ɫɟɬɹɯ ɬɪɟɯɮɚɡɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ        110 ɤȼ. 

ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɫ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ ɩɪɢ ɜɵɫɨɬɟ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɞɨ 1000 ɦ, ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ -40 ɞɨ +30 °ɋ. 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10.  
 

Ɍɚɛɥɢɰɚ 4.10 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-110 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-110 

Uɫɟɬɢ ɧɨɦ = 110 ɤȼ Uɧɨɦ = 110 ɤȼ 
Iɪɚɛ max = 2886 Ⱥ Iɧɨɦ = 3150 Ⱥ 

Iɩɨ = 4,17 ɤȺ 
Iɨɬɤɥ.ɧɨɦ. = 40ɤȺ 

iɭ = 18,31 ɤȺ 

 
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɬɨɤɭ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ: 
 ʑɤ,ɧɨɪɦ = Iɬ

ଶ ⋅ tɬ,                                                                                            (4.24) 



49 
 

ɝɞɟ    tɬ=4 ɫ;            Iɬ =20 ɤȺ – ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 
             ʑɤ,ɧɨɪɦ = ͶͲଶ ⋅ Ͷ = ͸ͶͲͲ ɤȺ ⋅ ˔. 

 ʑɤ,ɪɚɫɱ = Iɩ.ɨଶ ⋅ ሺtɜ + tɪɡሻ,                                                                              (4.25) 
            ʑɤ,ɪɚɫɱ = ͵,͹ͷଶ ⋅ ሺ͵ + Ͳ,Ͳͳሻ = Ͷʹ,ͻʹ ɤȺ ⋅ ˔. 

            ʑɤ,ɧɨɪɦ > ʑɤ,ɪɚɫɱ 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ 

ɫɬɨɣɤɨɫɬɶ. 
ȼɵɛɪɚɧ: ȼɫɬɪɨɟɧɧɵɣ ɜ ɫɢɥɨɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-ɍɗɌɆ-110 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɬɢɩɚ ɌȼȽ-ɍɗɌɆ-110 ɫ ɜɵɫɨɤɢɦɢ ɤɥɚɫɫɚɦɢ ɬɨɱɧɨɫɬɢ ɢ 
ɛɨɥɶɲɢɦ ɦɟɠɩɨɜɟɪɨɱɧɵɦ ɢɧɬɟɪɜɚɥɨɦ - 20 ɥɟɬ. Ʉɨɦɩɥɟɤɬɚɰɢɹ ɩɪɭɠɢɧɧɵɦ 
ɩɪɢɜɨɞɨɦ ɫ ɭɜɟɥɢɱɟɧɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɝɧɚɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ, ɞɥɢɬɟɥɶɧɨ 
ɩɪɨɩɭɫɤɚɸɳɢɯ ɬɨɤɢ ɲɢɪɨɤɨɝɨ ɞɢɚɩɚɡɨɧɚ (ɨɬ 5 ɞɨ 25 Ⱥ); ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ 
ɭɩɪɚɜɥɟɧɢɟɦ 2-ɦɹ ɫɬɭɩɟɧɹɦɢ ɨɛɨɝɪɟɜɚ ɲɤɚɮɚ ɢ ɤɨɧɬɪɨɥɟɦ ɢɯ ɢɫɩɪɚɜɧɨɫɬɢ. 

 
Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ: 

 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 5Ɋ; 
 ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 5. 

 
ȼɵɛɪɚɧ: Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ- 110 ɍɏɅ1. 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɬɢɩɚ ɊȽ-110 ɍɏɅ1, ɩɪɨɢɡɜɨɞɫɬɜɚ «Ɂɚɜɨɞ 

ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ» ɉɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ. Ɋɚɡɴɟɞɢɧɢɬɟɥɢ 
ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ ɊȽ- 110 ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɨɛɟɫɬɨɱɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ  
50 Ƚɰ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 110, ɫ ɫɨɡɞɚɧɢɟɦ ɜɢɞɢɦɨɝɨ ɪɚɡɪɵɜɚ, ɚ ɬɚɤɠɟ 
ɡɚɡɟɦɥɟɧɢɹ ɨɬɤɥɸɱɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɩɪɢ ɩɨɦɨɳɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɤɚɤ 
ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɬɚɤ ɢ ɫ ɞɜɭɯ ɫɬɨɪɨɧ. 

ɋɟɪɢɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɊȽ- 110 ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 110 ɤȼ 
ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɚ ɞɥɹ ɪɨɫɫɢɣɫɤɨɝɨ ɪɵɧɤɚ. Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɪɨɫɫɢɣɫɤɢɦ ɫɬɚɧɞɚɪɬɚɦ, ȽɈɋɌ Ɋ 52726-2007, ɚ ɬɚɤɠɟ ɩɨɥɧɨɫɬɶɸ ɚɞɚɩɬɢɪɨɜɚɧɵ 
ɤ ɪɨɫɫɢɣɫɤɢɦ ɭɫɥɨɜɢɹɦ. Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɬɨɤɨɜ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɡɚɪɹɞɧɵɯ ɬɨɤɨɜ ɜɨɡɞɭɲɧɵɯ ɢ ɤɚɛɟɥɶɧɵɯ 
ɥɢɧɢɣ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 
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Ɍɚɛɥɢɰɚ 4.11 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ-110/1000 ɍɏɅ1 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ-110 
Uɫɟɬɢ ɧɨɦ = 110 ɤȼ Uɧɨɦ = 110 ɤȼ 

Iɪɚɛ max = 347 Ⱥ Iɧɨɦ = 1000 Ⱥ 
Iɩɨ = 4,17 ɤȺ Iɬɟɪɦ.ɫɬ. = 31,5 ɤȺ 

Iɞɢɧ.ɫɬ. = 80 ɤȺ iɭ = 18,31 ɤȺ 
 

4.5.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 
 

ȼɵɛɪɚɧ: ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-110. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-110, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ ɢɡɦɟɪɟɧɢɹ, ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ              
110 ɤȼ. ɁɇɈȽ-110 ɤɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ «ɍ». 

Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ: 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 3Ɋ; 
 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 100; 
 ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ʑ ⋅ ʏ: 100. 

 
4.5.4 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ  

 
Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɟɥɢɧɟɣɧɵɟ ɫɟɪɢɢ Ɉɉɇ-ɊɄ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɢ ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 110 ɤȼ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ «Ɍɚɜɪɢɞɚɗɥɟɤɬɪɢɤ». 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ Ɉɉɇ ɛɵɥɢ ɜɵɛɪɚɧɵ ɭɩɪɨɳɟɧɧɨ, ɬɨɥɶɤɨ ɩɨ ɩɚɪɚɦɟɬɪɭ 
ɧɚɩɪɹɠɟɧɢɹ. Ɉɉɇ-ɊɄ-110 ɍɏɅ1. 
 

4.6 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 
 

4.6.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 
ɩɪɢɦɟɦ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-10 ɮɢɪɦɵ «ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ». 

ȼɚɤɭɭɦɧɵɟ ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫɟɪɢɢ ȼȽȽ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 10 ɤȼ. 

ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɹ ɫ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ ɩɪɢ ɜɵɫɨɬɟ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɞɨ 1000 ɦ. 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɜɚɤɭɭɦɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ           
ɬɚɛɥɢɰɟ 4.12. 
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Ɍɚɛɥɢɰɚ 4.12 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-10 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-10 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 10,5 
Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ, Ⱥ 2886 4000 

Ɍɨɤ ɄɁ, ɤȺ 50,2 63 
 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɬɨɤɭ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɩɨ (4.24) ɢ (4.25): 
            ʑɤ,ɧɨɪɦ = ͸͵ଶ ⋅ Ͷ = ͳͷͺ͹͸ ɤȺ ⋅ ˔. 

            ʑɤ,ɪɚɫɱ = ͶͲ,ͳ͸ଶ ⋅ ሺ͵ + Ͳ,Ͳͳሻ = ͶͺͷͶ ɤȺ ⋅ ˔. 
            ʑɤ,ɧɨɪɦ > ʑɤ,ɪɚɫɱ 
 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ 
ɫɬɨɣɤɨɫɬɶ. 

ȼɵɛɪɚɧ: Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊ 10/4000 ɍ1. 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɬɢɩɚ ɊȼɊ 10/4000 ɍ1, ɩɪɨɢɡɜɨɞɫɬɜɚ «ɍɪɚɥɶɫɤɢɣ ɡɚɜɨɞ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ            
ɜ ɬɚɛɥɢɰɟ 4.13. 

 
Ɍɚɛɥɢɰɚ 4.13 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊ 10/4000 ɍ1 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊ 10 

Uɫɟɬɢ ɧɨɦ = 10 ɤȼ Uɧɨɦ = 10,5 ɤȼ 
Iɪɚɛ max = 2886 Ⱥ Iɧɨɦ = 4000 Ⱥ 

Iɩɨ = 50,2 ɤȺ Iɬɟɪɦ.ɫɬ. = 50 ɤȺ 
Iɞɢɧ.ɫɬ. = 125 ɤȺ iɭ = 109,7 ɤȺ 

 
4.6.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼɵɛɪɚɧ: ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ10. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ, ɩɪɨɢɡɜɨɞɫɬɜɚ, «ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ», ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ 
ɢɡɦɟɪɟɧɢɹ, ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 10 ɤȼ.  

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɁɇɈɅ10 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɭɫɥɨɜɢɹɯ, 
ɜɵɫɨɬɚ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɧɟ ɛɨɥɟɟ 1000 ɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ 
ɜɨɡɞɭɯɚ ɨɬ ɦɢɧɭɫ 60°ɋ ɞɨ ɩɥɸɫ 50°ɋ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ "ɍɏɅ1" ɢ ɨɬ ɦɢɧɭɫ 10°ɋ 
ɞɨ ɩɥɸɫ 55°ɋ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ "Ɍ1". 
Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ: 

 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 3Ɋ; 
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 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 100; 
 ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼ⋅ ʏ: 900. 

 
4.6.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

 
ȼɵɛɪɚɧ: ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɈɅ-10. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɈɅ-10 (ɈɈɈ «ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ») ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ, ɭɫɬɪɨɣɫɬɜɚɦ ɡɚɳɢɬɵ ɢ ɭɩɪɚɜɥɟɧɢɹ ɜ 
ɭɫɬɚɧɨɜɤɚɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɌɈɅ10 ɪɚɫɫɱɢɬɚɧ ɞɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɪɚɣɨɧɚɯ ɫ ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ (ɤɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ 
«ɍ»), ɩɨ ȽɈɋɌ 15150. 

Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ: 
Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 5Ɋ; 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 5. 

 
 4.6.4 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ  

 
Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɟɥɢɧɟɣɧɵɟ ɫɟɪɢɢ         

Ɉɉɇ-ɉ-10 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɢ ɝɪɨɡɨɜɵɯ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 10,5 ɤȼ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ         
«Ɂɚɜɨɞ ɷɧɟɪɝɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ». 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ Ɉɉɇ ɛɵɥɢ ɜɵɛɪɚɧɵ ɭɩɪɨɳɟɧɧɨ, ɬɨɥɶɤɨ ɩɨ ɩɚɪɚɦɟɬɪɭ 
ɧɚɩɪɹɠɟɧɢɹ.  
 

4.6.5 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ ɢ ɫɟɬɟɜɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ 
 

ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ»         
(ɝ. Ɇɨɫɤɜɚ), 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 
ɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». 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.  
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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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



54 
 

5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

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

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

 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȽȽ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

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

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾ 63 000/110: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

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

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

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
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 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

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

(ɌɇɁɇɉ); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 110 ɤȼ. 
 

5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
  
5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ  
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ:  ܫʜʝʛ = ʹ͹͸Ͳ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ͵ͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

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

ʜʐሺʜሻܫ   = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙               ʜ,                                                                 ሺͷ.ͳሻܫ
 

ɝɞɟ    ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;      𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ  = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,                                                      ሺͷ.ʹሻܫ
 

ɝɞɟ    ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙  .ʜܫ
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

ʜʐሺʙʖሻܫ   = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ,                                                                          ሺͷ.͵ሻܫ
 

ɝɞɟ      ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;       𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;      ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5 - ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ);      ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. 

ʛʏʙʠܫ  = ா′̂′௫𝑑′′ ∙  ʜ.                 (5.4)ܫ

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.3): 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ,ͳ͵Ͳ,ʹ ∙ ʹ͹͸Ͳ = ͳͷ͸Ͳ ʏ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ       > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ ,                                                                                                    ሺͷ.ͷሻ 

ʡܭ  > ͳͷ͸Ͳ ∙ ʹͳͷͷͻͶ , 
ʡܭ  > Ͳ,ʹ,  
 

ɝɞɟ     ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;      ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                                                                                            ሺͷ.͸ሻ  
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4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 

ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                                                                                               ሺͷ.͹ሻ  

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

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ.  

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ  

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 

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

 
5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ  
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

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

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

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

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

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ. 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ + ʠʑʡ =  = Ͳ,ͲͲ͹͵ + Ͳ,͹ͳ + Ͳ,ͲͲͺ + Ͳ,ʹ͸ + Ͳ,ͳ͵ = ͳ,ͳͳͷ ˏˍʣ˗˃ˊ˖ ,                                ሺͷ.ͺሻ  

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺ𝜇బሻʠʡሺ𝜇బሻ+ʠΣ ,                                                                                   ሺͷ.ͻሻ  

 
ɝɞɟ      ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨ ɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; 
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    ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; 

    ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 ܷ଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ͳͳͷ√͵ = ʹʹ,ͳ͵ ˍʑ.                                                 ሺͷ.ͳͲሻ 

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

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ: 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ʹʹͳ͵Ͳ ∙ ଴,଴଴ଽ଴,଴଴ଽ+ଵ,ଵଵହ = ͺͺ,͸ ʑ.                                                 ሺͷ.ͳʹሻ  

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ଷ௡ʡʜ ∙ ܷ଴ Эʚ.ʠʡ,                                                                                         ሺͷ.ͳ͵ሻ  

 ܷʠʟ ൒ ଵ,ହ଴,ଽହ ∙ ଷ∙଼଼,଺భబ,ఱ√య∙బ,భయ ,  
 ܷʠʟ ൒ ʹ,ʹ͸, 
 

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

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴ீ 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. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
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Ⱦɥɹ ɨɪɝɚɧɚ ܷ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ          
ɨɬ 1 ɞɨ 3. 

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

 ʤ = ଵʙʡ+ଶ .                                                                                                                  ሺͷ.ͳͶሻ  

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

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

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

 
5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ  
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                                         ሺͷ.ͳͷሻ 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

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

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܷ஼ʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳʹͲ ʑ.                                                         ሺͷ.ͳ͸ሻ 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

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

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.2.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
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ଶ∗ܫ = ʜܫଶܫ ,                                                                                                                    ሺͷ.ͳ͹ሻ 

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

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

 

ʓʝʞݐ  = 𝐴ூ∗మమ ,                                                                                                               ሺͷ.ͳͺሻ 

 
ɝɞɟ      ܣ = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

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

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶʠʗʒʜ = Ͳ,Ͳͺ; ܫଶʠʗʒʜ = Ͳ,Ͳͺ ∙  .ʜܫ
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏݐ = √ ʹͲ͸ͲͲ = Ͳ,ͳͺ.                                                                                   ሺͷ.ͳͻሻ 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ,                                                                              ሺͷ.ʹͲሻ 

 
ɝɞɟ    ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜ.                                                                                                  ሺͷ.ʹͳሻܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 
ʓʝʞݐ  = ଶ଴଴,ଵହమ ≈ ͺͺͲ ˔. 
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3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ʹͲሺܫ∗ଶሻଶ .                                                                                                            ሺͷ.ʹʹሻ 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 

 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 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 
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«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 ܫଶ ɜɵɲɟ 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 ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ 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: 
.ଶʠ.ʖܫ  ൑ ʦܭଶଶܫ = ͳͳ,͵ ∙ ሺ𝑥ௗ′′ + 𝑥ʒ + 𝑥ʡሻ = ͳͳ,͵ ∙ ሺͲ,ʹ + Ͳ,͸ + Ͳ,ʹͷሻ == Ͳ,͹͵ ˑ. ˈ. ,                                                                                      ሺͷ.ʹ͵ሻ 
 

ɝɞɟ     𝑥ௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;          𝑥ʒ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;        𝑥ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

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

.ଶʠ.ʖܫ  ൑ ʦܭଶʛʗʜଶܫ = ʦܭʛʗʜଶܫ ∙ √͵.                                                                                      ሺͷ.ʹͶሻ 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
ʛʗʜܫ  = ʙʖሺଶሻܫ = ʔ∑ʒʹሺ˘ˎ + ˘∑ʒሻ + ʔ஼ሺ˘˔ + ˘ˎ݊ − ͳሻʹ,                                              ሺͷ.ʹͷሻ 

ʛʗʜ∗ܫ  = ͳ,ͲͻʹሺͲ,Ͳʹ͸ + Ͳ,ͲͷͶሻ + ͳቀͳ + Ͳ,Ͳʹ͸Ͷ − ͳቁ ʹ = ͸,ͺͳ + Ͳ,ͷ = ͹,͵, ሺͷ.ʹ͸ሻ 
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ܫ˄ = ܵ˄√͵ ∙ ܷ˄ூ = ͳͷͲ√͵ ∙ ͳͳͷ = Ͳ,͹ͷ,                                                                       ሺͷ.ʹ͹ሻ 

ʛʗʜ.ʒܫ  = ʛʗʜ/ሺ∗ܫ ˆܰˈː + ˎܰሻ = ͹,͵ͳ/ͺ = Ͳ,ͻͳ͵,                                             ሺͷ.ʹͺሻ 
 
ʛʗʜܫ  = ʛʗʜ∗ܫ ∙ ܫ˄ = Ͳ,ͻͳ͵ ∙ Ͳ,͹ͷ = Ͳ,͸ͺͶ ˍʏ,                                                 ሺͷ.ʹͻሻ 
.ଶʠ.ʖܫ  ൑ ʹ ∙ ʙʖሺଶሻܫ ∙ ʙʡ√͵ʙʦ

=  ʹ ∙ Ͳ,͸ͺͶ ∙ ͳͲ,ͷ√͵ͳ,ʹ =   ͻ,ͻͺ ˍʏ.                                     ሺͷ.͵Ͳሻ 

  
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

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

 
5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺ𝑰𝟏ሻ 
 
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  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ,                                                             ሺͷ.͵ͳሻܫ

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

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

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ.                                                                               ሺͷ.͵ʹሻܫ
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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 5.2: 
 

Ɍɚɛɥɢɰɚ 5.2 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3600 900 360 300 240 120 60 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ 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  = ͳ,ʹ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ʹʹͶ ∙  ʜʝʛ,                                                                      ሺͷ.͵͵ሻܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ.  
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
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ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͲͷͲͲͳ,Ͳ͵ ∙ ͳͲͷ = ͸͸ ʑ.                                                    ሺͷ.͵Ͷሻ 

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

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

 
5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ    
 
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 110 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ɜɥ 110 ɤȼ              
Ⱥɛɚɤɚɧɫɤɚɹ Ƚɗɋ – Ɋɚɣɤɨɜɨ: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ʹʹ,ͲͶ + Ͳ,Ͷͅ ∙ ͳʹ,͹ = ʹͲ,ʹ ʝˏ,               ሺͷ.͵ͷሻ 

 ܼଵʚ′ = √˘ଶˎ + ଶݎˎ = √ͳͲ,͵ଶ + ͹,Ͷͻ͹ଶ = ͳʹ,͹ ʝˏ,                                          ሺͷ.͵͸ሻ 
 

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

110 ɤȼ; 
 ܼʡ = Ͳ,ͳͲͷ ∙ ͳͳͷ͸͵ ଶ = ʹʹ,ͲͶ ʝˏ.                                                                         ሺͷ.͵͹ሻ 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ͷͲ͸͵ + Ͳ,Ͷͅ ∙ ͷͲͳͳͷଶ ∙ ͳʹ,͹ = Ͳ,Ͳ͹ͺ,                                     ሺͷ.͵ͺሻ 

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
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ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹ͺ ∙ ʹ,ʹͳ = Ͳ,ͳ͹ ʝˏ,                                                     ሺͷ.͵ͻሻ 
 

ɝɞɟ    ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమହ଴ = ʹ,ʹͳ. 
 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳ͹ ∙ యబబబఱభబ,ఱబ,భ = Ͳ,ͻ͹ ʝˏ.                                                           ሺͷ.ͶͲሻ  

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

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

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴,ହ∙ଵ଴య√ଷ∙ଶ଻଺଴ = ʹ,ͳͻ ʝˏ,                                                               ሺͷ.Ͷͳሻ 

 
ɝɞɟ     ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

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

ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫𝑑 = మ∙భభభఱయమర,య −଴,ଽହ଴,଼ଽ = ͵,Ͷʹ,                                                                ሺͷ.Ͷʹሻ  

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

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

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

ʜʏʒʟ.ʣ ߮ݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼଴,ଽହ∙ଶ,ହ = Ͳ,͵͵.                                                             ሺͷ.ͶͶሻ  
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ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ʜʏʒʟ.ʣ = ͹Ͳ,͹°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ˑ. ˈ. ,                                                                     ሺͷ.Ͷͷሻ  

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ଵ଴,ହమହ଴ = Ͳ,͹͹ ʝˏ.                                                  ሺͷ.Ͷ͸ሻ  

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଻଻∙ଷ଴଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = Ͷ,Ͷ ʝˏ.                                                            ሺͷ.Ͷ͹ሻ  

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

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ     ܼ஼ʛଵ = Ͳ,ͳʹ ʝˏ,  ܼ஼ʛଶ = Ͳ,ͷͶ ʝˏ.  
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

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

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.2.7 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: 

.𝑃 ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ𝐾ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙   ʜʝʛ.ʟ.                                                ሺͷ.Ͷͺሻܫ

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

.𝑃 ʞʢʠʙܫ  = ଵ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙   ʜʝʛ.ʟ.                                                                        ሺͷ.Ͷͻሻܫ

 
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. 

ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 5.3. 
 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 

ɞɥɢɬɟɥɶɧ
ɨ 

210 150 120 90 72 60 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 

 
Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

0

100

200

300

400

500

600

1 1,2 1,4 1,6 1,8 2 2,2

t,
 c

I/Iɇ



70 
 

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

.𝑃 ʞʢʠʙܫ  = ଶ,ଵହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ͳͻ ∙   ʜʝʛ.ʟ.                                                                   ሺͷ.ͷͲሻܫ

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
 

5.3 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ REG630 ɩɪɨɢɡɜɨɞɫɬɜɚ ABB.  

REG630 ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 
ɡɚɳɢɬɵ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 
 

5.4 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ ɉɪɢɥɨɠɟɧɢɢ Ƚ 
(ɬɚɛɥɢɰɚ Ƚ.1),(ɬɚɛɥɢɰɚ Ƚ.2). 
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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; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. 
 
6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ, ɩɪɢɫɜɨɟɧ: II. 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ: II. [34]. ɉɨ 
ɨɛɴёɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɪɢɫɜɨɟɧ: I. ɉɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: III. 

ȼ ɤɨɧɟɱɧɨɦ ɫɱёɬɟ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨ ɩɟɪɜɵɣ ɤɥɚɫɫ. 

 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ  
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ 

ɮɨɪɦɭɥɚɦ: 
            ∇ʒʒʞ = ∇ʜʞʢ + hୱ,                                                                                                ሺ͸.ͳሻ 
 

ɝɞɟ    hୱ– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
            hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a,                                                                                        ሺ͸.ʹሻ 
 
ɝɞɟ     h୰୳୬ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%; ∆hୱୣ୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  

ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɚ = 0,8 ɦ. 
ɗɥɟɦɟɧɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɢ ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɫɨɝɥɚɫɧɨ [32]. ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆hୱୣ୲ = k୵ ∙ Vଶ ∙ Lg ∙ d ∙ cosα ,                                                                                     ሺ͸.͵ሻ 

 
ɝɞɟ     k୵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ 
ɜɟɬɪɚ, k୵ = ʹ,ͳ ∙ ͳͲ−଺; 
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V=20 ɦ/ɫ– ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ; 
           L = ͹͹͹ ˏ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; α – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ α = Ͳ; d – ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ ɇɉɍ: 
 d = ∇ɇɉɍ − ∇ȾɇȺʹ = ͶͻͶ − Ͷ͸Ͷʹ = ͳͷ ɦ.                                                      ሺ͸.Ͷሻ 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɩɪɢ ɇɉɍ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
             ∆hୱୣ୲ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ʹͲଶ ∙ ͹͹͹ͻ,ͺͳ ∙ ͳͷ = Ͳ,ͲͲͶ ɦ. 

 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ. 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ, ɜɡɹɬɵɟ ɢɡ [32]: 
             g ∙ LVଶ = ͻ,ͺͳ ∙ ͹͹͹ʹͲଶ = ͳͻ,                                                                                         ሺ͸.ͷሻ 

             g ∙ tV = ͻ,ͺͳ ∙ ͸ ∙ ͸Ͳ ∙ ͸ͲʹͲ = ͳͲͷͻͷ,                                                                       ሺ͸.͸ሻ 

 
 ɝɞɟ    t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ.           

Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ [32] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 

ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷ ∙ λ̅ୢ) ɢ ɡɧɚɱɟɧɢɹɦ 
୥∙୲V   ɢ  

୥∙LVమ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  
୥∙୦̅Vమ   

ɢ  ୥∙T̅V . 

              g ∙ hVଶ = Ͳ,ͲͲͻ,                                                                                                           ሺ͸.͹ሻ 

              g ∙ TV = ͳ,                                                                                                                    ሺ͸.ͺሻ 

              g ∙ hVଶ = Ͳ,Ͳͺ,                                                                                                              ሺ͸.ͻሻ 

               g ∙ TV = Ͷ.                                                                                                                ሺ͸.ͳͲሻ 
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ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 
ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 
             h = Ͳ,ͲͲͻ ∙ Vଶg = Ͳ,ͲͲͻ ∙ ʹͲଶͻ,ͺͳ = Ͳ,͵͹ ɦ,                                                          ሺ͸.ͳͳሻ 

            T = ͳ ∙ Vg = ͳ ∙ ʹͲͻ,ͺͳ = ʹ,ͲͶ c.                                                                                 ሺ͸.ͳʹሻ 

 
ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
              λୢ = Tଶ ∙ gʹ ∙ π = ʹ,ͲͶଶ ∙ ͻ,ͺͳʹ ∙ ͵,ͳͶ = ͸,Ͷͻ ˏ.                                                               ሺ͸.ͳ͵ሻ 

 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ: 

 d > Ͳ,ͷ ∙ λୢ,                                                                                                              
 ͳͷ > ͵,ʹͷ ˋ , ɬ.ɟ. ɭɫɥɨɜɢɟ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
             hଵ% = h̅ ∙ K୧,                                                                                                           ሺ͸.ͳͶሻ 
 

ɝɞɟ  K୧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [34] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ ୥∙LVమ:  

ɉɪɢ K୧ = ʹ,ͳ ɩɨ ɮɨɪɦɭɥɟ (6.13): 
 hଵ% = ʹ,ͳ ∙ Ͳ,͵͹ = Ͳ,͹͹ 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୰ ∙ kp ∙ kୱp ∙ k୰୳୬ ∙ hଵ%,                                                                   ሺ͸.ͳͷሻ 
 

ɝɞɟ  k୰ ɢ kp – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɤɨɧɫɬɪɭɤɰɢɹ ɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɨɜ – ɤɚɦɟɧɧɨɟ, 
ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɨ 3 [34];  kୱp – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [34] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 
ɢ  ɭɝɥɚ ɧɚɤɥɨɧɚ ɨɬɤɨɫɚ ɤ ɝɨɪɢɡɨɧɬɭ; 
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k୰୳୬ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [34] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ λୢ/hଵ%, ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ ɢ ɫtg φ. 

 k୰ = ͳ, kp = Ͳ,ͻ, kୱp = ͳ,ͷ. 
 

ɉɨ ɮɨɪɦɭɥɟ (6.14 ɢ 6.15): 
 k୰୳୬ = ʹ,ʹ ˒˓ˋ λୢ/hଵ% = ͺ,Ͷ, 
             h୰୳୬ଵ% = ͳ ∙ Ͳ,ͻ ∙ ʹ,ʹ ∙ ͳ,ͷ ∙ Ͳ,͹͹ = ʹ,͵ˏ. 

 
ɉɨ ɮɨɪɦɭɥɟ (6.2): 
             hୱ = ʹ,͵ + Ͳ,ͲͲͶ + Ͳ,ͺ = ͵,ͳˏ. 

 
ɉɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʒʞ = ∇ʜʞʢ + hୱ = ͶͻͶ + ͵,ͳ = Ͷͻ͹,ͳ ˏ. 

 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ∇ʒʒʞ = Ͷͻ͹,ͳ ˏ. 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸ 

ɛɨɥɶɲɭɸ ɢɡ ɞɜɭɯ: 
 ∇ʒʐ = ∇ʒʒʞ,                                                                                                            
            ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ʜ˔˕,                                                                                         ሺ͸.ͳ͸ሻ 
 

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 ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ 
ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ: 
– Q=2225 ɦ3/ɫ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1 %;  
– ɇɉɍ = 494,0 ɦ; 
– ɍɇȻmin = 474,0 ɦ. 
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Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ: 
– Q=2663 ɦ3/ɫ ɩɪɢ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
– Ɏɉɍ =495,0 ɦ; 
– ɍɇȻmax =475,0 ɦ. 
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 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳɪ = ܳ௠௔௫ ∙ ሺ݊ − ͳሻ ∙ ܳˆ˃ = ʹʹʹͷ − ሺͶ − ͳሻ ∙ ͳ͹͵,ͷ = ͳ͹ͲͶ  ˏଷ ˔⁄ ,     ሺ͸.ͳ͹ሻ         
 

ɝɞɟ  ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ             = ܳɪݍɜ

= ͳ͹ͲͶ͸ͺ,͹ͷ = ʹͶ,ͺ ɦ ,                                                                                  ሺ͸.ͳͺሻ 

 
ɝɞɟ  ݍɜ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
ɜݍ  = ͳ,ʹͷ ∙ ɪݍ = ͳ,ʹͷ ∙ ͷͷ = ͸ͺ,͹ͷ ɦଶ ɫ⁄ ,                                                       ሺ͸.ͳͻሻ              
        
ɝɞɟ   ݍɪ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
ɪݍ  = [𝑣ℎ] ∙ ℎНȻ = ͷ ∙ ͳͳ = ͷͷ ɦଶ ɫ,                                                                ሺ͸.ʹͲሻ⁄               

 
ɝɞɟ  ℎНȻ = ɍНȻߘ − ɞɧаߘ = Ͷ͹ͷ − Ͷ͸Ͷ = ͳͳ ɦ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Q = f(H) (ɪɢɫ. 1.1) ɩɪɢ ܳɨɫɧ.௠௔௫; 

   [𝑣ℎ] = ͷ ɦ ɫ⁄ −ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɞɢɨɪɢɬɚ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 

ɪɹɞɭ [8], ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
Ɉɤɪɭɝɥɹɟɦ ܤ ɞɨ 28 ɦɟɬɪɨɜ, ɩɪɢɧɢɦɚɟɦ ݊ = ʹ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɩɨ          

14 ɦɟɬɪɨɜ. 
 
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: 
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଴ଵܪ            = ሺ ܳ˓݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ = ( ͳ͹ͲͶͲ,Ͷͻ ∙ ʹͺ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͻ,ʹ͵ ˏ.                    ሺ͸.ʹͳሻ 

 
ɝɞɟ  ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ ɜ 
ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ,  
m = 0,49 (ɪɢɫɭɧɨɤ 6.1.); ܤ - ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 6.1 - Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ 
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ            = ሺ ܳ˓݉ ∙ 𝜎˔ˉ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶ/ଷ = ሺ ͳ͹ͲͶͲ,Ͷͻ ∙ Ͳ,ͻͳ ∙ ͳ ∙ ʹͺ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ =     = ͻ,ͺͷ ˏ.                                                                                                                              ሺ͸.ʹʹሻ 
 

ɝɞɟ  𝜎ɫɠ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ;  
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ɏɪɟɧɫɢɫɚ – Ʉɪɢɝɟɪɚ: 
            𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ଴ଵܾܪ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ͻ,ʹ͵ͳͶ = Ͳ,ͻͳ ,                                  ሺ͸.ʹ͵ሻ 

 
ɝɞɟ  ߝ −ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɤɨɜ 
ɜɨɞɨɫɥɢɜɚ (ɪɢɫɭɧɨɤ 6.2). 
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Ɋɢɫɭɧɨɤ 6.2 - Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 

ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ଴ܸ: 
ܪ  = ଴ଶܪ − ߙ ∙  ଴ଶʹ݃ = ʹ,͸ͺ − ͳ,ͳ ∙ ͳ,͸ଶʹ ∙ ͻ,ͺͳ = ͻ,ͺ ˏ,                                            ሺ͸.ʹͶሻ 

 
ɝɞɟ  ଴ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ:  
         ଴ = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻ ∙ ሺܤ + ሺ݊ − ͳሻߜʐሻ == ͳ͹ͲͶሺͶͻͶ − Ͷ͸Ͷሻ ∙ ሺʹͺ + ሺʹ − ͳሻ ∙ ͵ሻ = ͳ,ͺ͵ ˏ/˔,                          ሺ͸.ʹͷሻ 

 
ɝɞɟ  α − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ  α = ͳ,ͳ; 
ʐߜ           − ɬɨɥɳɢɧɚ ɛɵɤɚ, ɪɚɜɧɚɹ 3 ɦ. 

Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ, ɫɨɝɥɚɫɧɨ [32]: 
˕˔ܪ  = ͳͲ,Ͳ ˏ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͶͻͶ,Ͳ − ͳͲ,Ͳ = ͶͺͶ,Ͳ ˏ.                             (6.26) 
 
6.2.5 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 

 

Ɛ = Ͳ,͹ 
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 ܳ˓.˒ˑ˅ = ܳ୫a୶ ˒ˑ˅ˈ˓ − ܳʒЭʠ ,                                                                                 ሺ͸.ʹ͹ሻ              
         
ɝɞɟ  ܳ୫a୶ ˒ˑ˅ˈ˓ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 
 ܳ˓.˒ˑ˅ = ʹ͸͸͵ − Ͷ ∙ ͳ͹͵,ͷ = ͳͻ͸ͻ ˏଷ/˔. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ: 
଴ଵɩɨɜܪ  = ቆ ܳ˓.˒ˑ˅݉ܤ√ʹ݃ቇଶ/ଷ = ( ͳͻ͸ͻͲ,Ͷͻ ∙ ʹͺ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͳͲ,ͳ͸ ˏ.             ሺ͸.ʹͺሻ 

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅଴ଶ˒ˑܪ              = ቆ ܳ˓ ˒ˑ˅݉ ∙ 𝜎˔ˉ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ቇଶଷ = ( ͳͻ͸ͻͲ,Ͷͻ ∙ Ͳ,ͺͻ ∙ ʹͺ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ == ʹ,ͻͳ ˏ,                                                                                                                              ሺ͸.ʹͻሻ 
            𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ܾ˅଴ଵ ˒ˑܪ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ͳͲ,ͳ͸ͺ = Ͳ,ͺͻ .                          ሺ͸.͵Ͳሻ 

 
ɇɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ ɞɥɹ 

ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ: 
 ݉˒ˑ˅ = ݉ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ˕˔ܪܪ − Ͳ,Ͳͷ ( [ଶ(˕˔ܪܪ == Ͳ,Ͷͻ ∙ ቆͲ,ͺͲͷ + Ͳ,ʹͶͷ ∙  ʹ,ͻͳͶ − Ͳ,Ͳͷ ∙ (ʹ,ͻͳ Ͷ )ଶቇ == Ͳ,͵͸.                                                                                                                      ሺ͸.͵ͳሻ 
 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 

              ଴ܸ = ܳ˓.˒ˑ˅ሺߘʣʞʢ − ʓʜʏሻߘ ∙ ሺܤ + ሺ݊ − ͳሻߜʐሻ == ͳͻ͸ͻሺͶͻͷ − Ͷ͸Ͷሻ ∙ ሺʹͺ + ሺʹ − ͳሻ ∙ ͵ = ʹ,Ͳͷ ˏ/˔,                                ሺ͸.͵ʹሻ 

 
ɝɞɟ   ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɬɦɟɬɤɭ Ɏɉɍ – ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 495 ɦ, ɤɨɬɨɪɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 
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ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

˅ˑ˒ܪ             = ˅଴ଶ ˒ˑܪ − ߙ ∙  ଴ ˒ˑ˅ଶʹ݃ = ʹ,ͻͳ − ͳ,ͳ ∙ ʹ,Ͳͷଶʹ ∙ ͻ,ͺͳ = ͳͲ,͸ͺ ˏ.                    ሺ͸.͵͵ሻ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
            ∇ɎПɍɪ = ∇Ƚȼ + ɩɨɜܪ = ͶͺͶ + ͳͲ,͸ͺ = ͶͻͶ,͸ͺɦ < Ͷͻͷɦ.                     ሺ͸.͵Ͷሻ 
 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ∇ʣʞʢ = Ͷͻͷ ˏˈ˕˓ˑ˅. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.16): 
ʒʐߘ             = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͶͺͶ + ͳ,͸ ∙ ͳͲ = ͷͲͲ ˏ.                          
Ɍɚɤ ɤɚɤ ɨɬɦɟɬɤɚ  ∇ʒʒʞ = Ͷͻͷ,͹ͷ ˏ , ˕ˑ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ 

ɜɵɫɨɬɭ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɵɦ 500 ɦ. 
ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 
 

Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͳͲ ˏ. 

                                                                                                                              Ⱦɥɢɧɵ ɜ ɦɟɬɪɚɯ  
x y x y x y x y 

0 1,26 1,0 2,56 20,0 12,35 30,0 28,24 

1,0 0,36 11,0 3,21 21,0 13,69 31,0 30,13 

2,0 0,07 12,0 3,94 22,0 15,08 32,0 32,07 

3,0 0 13,0 4,75 23,0 16,53 33,0 34,05 

4,0 0,06 14,0 5,64 24,0 18,15 34,0 36,09 

5,0 0,27 15,0 6,61 25,0 19,60 35,0 38,18 

6,0 0,60 16,0 7,64 26,0 21,22 36,0 40,31 

7,0 1,0 17,0 8,73 27,0 22,89 37,0 42,49 

8,0 1,40 18,0 9,87 28,0 24,62 38,0 44,71 

9,0 1,98 19,0 11,08 29,0 26,30 39,0 46,98 
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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 (ɪɢɫɭɧɨɤ 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 ∙ ͳ͹ͲͶଶͻ,ͺͳ ∙ ሺʹͺ + ሺʹ − ͳሻ ∙ ͵ሻଶయ = ͸,ͻ͹ ˏ.           ሺ͸.͵ͷሻ 

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

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
               ξ బ் = ଴ܶℎˍ˓ = ͵Ͳ͸,ͻ͹ = Ͷ,͵ ˏ.                                                                                    ሺ͸.͵͹ሻ 

 
ɉɨ ɝɪɚɮɢɤɭ [33] ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ         ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ బ் , ɨɩɪɟɞɟɥɹɸ        ξ˔ = Ͳ,͵͸ ɢ ξ˔`` = ʹ,ʹ . 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
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ℎ௖̀ = ξ௖ ∙ ℎɤɪ = Ͳ,͵͸ ∙ ͸,ͻ͹ = ʹ,ͳ ɦ,                                                                  ሺ͸.͵ͺሻ 
                        ℎ௖̀̀ = ξ௖`` ∙ ℎɤɪ = ʹ,ʹ ∙ ͸,ͻ͹ = ͳͷ,͵Ͷ ɦ.                                                             ሺ͸.͵ͻሻ 
                     

Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ˓=ʹʹʹͷ (ɦ3/ɫ), hɇȻ = 11 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 ɧɢɠɧɟɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ 
ɩɨɬɨɤɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ. 

 
6.4 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɜɨɞɨɛɨɹ  

 
          Ɋɚɫɱёɬ ɜɵɫɨɬɵ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ hɫɬ ɩɪɨɜɨɞɹɬ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɫɬɟɧɤɭ ɤɚɤ 
ɧɟɩɨɞɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ (ɪɢɫɭɧɨɤ 6.3), ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: ɪɚɫɫɱɢɬɵɜɚɸɬ ɜɵɫɨɬɭ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ hɫɬ ɩɨ ɮɨɪɦɭɥɟ 
(ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɸ dɤɨɥ = 3,4 ɦ): 
            ℎ˔˕ = 𝜎 ∙ ℎ′̝′ − ʜ˔˕ − ݀ɤɨɥ = ͳ,ͳ ∙ ͳͷ,͵Ͷ − ͳͲ,ͷʹ − ͵,Ͷ = ͵ ɦ,                  ሺ͸.ͶͲሻ              
      
ɝɞɟ   ɫɬH  – ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ. 
˕௖ܪ             = ሺ ݉ݍ ∙ √ʹ ∙ ݃ሻଶଷ − ܽ ∙ ʹଶݍ ∙ ݍ ∙ ሺ𝜎 ∙ ℎ௖//ሻ; =

= ሺ ͷͶ,ͻͺͲ,Ͷͻ ∙ √ʹ ∙ ͻ,ͺͳሻଶଷ − Ͳ,ͺ ∙ ͷͶ,ͻͺଶʹ ∙ ͷͶ,ͻͺ ∙ ሺͳ,ͳ ∙ ͳͷ,͵Ͷሻ; = ʹ,͸ʹ ˏ,        ሺ͸.Ͷͳሻ 

ݍ             = ܳ௣ሺܤ + ሺ݊ − ͳሻߜʐሻ = ͳ͹ͲͶʹͺ + ሺʹ − ͳሻ ∙ ͵ = ͷͶ,ͻͺ ˏଶ/˔ . 
 

Ⱦɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ:  
ʞܮ       = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖̀̀ − ℎ௖̀൯ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳͷ,͵Ͷ − ʹ,ͷͳሻ = ͸͸,ͷͻ ˏ.          ሺ͸.Ͷʹሻ 

 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ: ܮʑʝʓ = ʞܮ = ͸͹ ˏ. 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. 

Ⱦɨɦɛɪɨɜɫɤɨɝɨ: 
ʑߜ             = Ͳ,ͳͷ ∙ 𝑣௖ ∙ √ℎ௖̀ = Ͳ,ͳͷ ∙ ʹͳ,ͻͳ ∙ √ͳͷ,͵Ͷ = ͷ,ʹ ˏ,                                ሺ͸.Ͷ͵ሻ 



82 
 

ɝɞɟ  𝑣௖ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɩɨ ɮɨɪɦɭɥɟ: 
         𝑣௖ = ܳ௣ܤ˒ ∙ ℎ௖̀ = ͳ͹ͲͶ͵ͳ ∙ ʹ,ͷͳ = ʹͳ,ͻͳ ˏ/c .                                                           ሺ͸.ͶͶሻ 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 2,5 ɦ. 
ɉɪɨɢɡɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɡɚ ɫɬɟɧɤɨɣ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɫɬɟɧɤɨɣ ɩɨ 

ɮɨɪɦɭɥɟ (6.38): 
            ଴ܶ = ʜ˔˕ + ℎ˔˕ + ݀ˍˑˎ = ͳͲ,ͷʹ + ͵ + ͵,Ͷ = ͳ͸,ͺ͹ ˏ.                      
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɩɟɪɟɞ ɫɬɟɧɤɨɣ ɩɨ ɮɨɪɦɭɥɟ (6.37): 
               ξ బ் = ଴ܶℎˍ˓ = ͳ͸,ͺ͹͸,ͻ͹ = ʹ,Ͷʹ ˏ.                                                                                 

 
ɉɨ ɝɪɚɮɢɤɭ [33] ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ         ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ బ் , ɨɩɪɟɞɟɥɹɸ        ξ˔ = Ͳ,ͷ͸ ɢ ξ˔ `` = ͳ,͵. 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ ɩɨ ɮɨɪɦɭɥɚɦ (6.38) ɢ (6.39): 
 ℎ௖̀ = ξ௖ ∙ ℎɤɪ = Ͳ,ͷ͸ ∙ ͸,ͻ͹ = ͵,ͻͳ ɦ,                 

 ℎ௖̀̀ = ξ௖`` ∙ ℎɤɪ = ͳ,͵ ∙ ͸,ͻ͹ = ͻ,ͳ ɦ.    
      
ɋɪɚɜɧɢɜɚɸɬɫɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɢ ɜɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ 

ɝɥɭɛɢɧɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɬɨɩɥɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɵɠɨɤ ɢɥɢ ɧɟɬ: 
   ℎʜʐ = ͳͳ.                                                                                            
 ℎʜʐ > ℎ௖̀̀  - ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɵɠɨɤ ɡɚ ɫɬɟɧɤɨɣ ɡɚɬɨɩɥɟɧ. 

 
6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ (ɪɢɫɭɧɨɤ 6.4). 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
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Ɋɢɫɭɧɨɤ 6.4 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 
 

Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 
ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ ɮɢɥɶɬɪɚɰɢɢ 
ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 

௡ூܤ  = ℎ√ߩ˄ߩ௪ ሺͳ − ݊ሻ + ݊ሺʹ − ݊ሻ − ଵߙ  ,                                                              ሺ͸.Ͷͷሻ 

 
ɝɞɟ   ߙଵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5. 

 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͶͻͶ − Ͷͷͺ,ͳ = ͵ͷ,ͻ ˏ.                                               ሺ͸.Ͷ͸ሻ
                             

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɜ ɇȻ ɢ ɪɚɜɧɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ሺߜ˅ሻ − ݀ˍˑˎ = Ͷ͸Ͷ − ʹ,ͷ − ͵,Ͷ = Ͷͷͺ,ͳ ˏ.                     ሺ͸.Ͷ͹ሻ

                             
ɝɞɟ     ߜ˅- ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ. 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

௡ூூܤ  = ௡ℎ݂ߛ ቀߩ˄ߩ௪ + ݊ −  ଵቁ ,                                                                                      ሺ͸.Ͷͺሻߙ
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ɝɞɟ  ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,25; 
      f – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦɵɣ  ɞɥɹ ɞɢɨɪɢɬɚ 0,73. 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɟ n ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɦɢ ɜɵɱɢɫɥɟɧɢɹɦɢ ɩɭɬɟɦ 
ɩɪɢɪɚɜɧɢɜɚɧɢɹ ܤ௡ூ  ɢ ܤ௡ூூ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ȼ=28ɦ. 
 

6.6 Ɋɚɡɪɟɡ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɫɬɨɹɧɧɵɟ ɢ ɜɪɟɦɟɧɧɵɟ 

ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ. ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ 
ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ.  

ɉɨ ɨɩɵɬɭ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɲɢɪɢɧɚ 
ɫɟɤɰɢɣ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 20ɦ.  

Ⱦɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ ɩɪɢɧɢɦɚɟɦ ɱɟɪɟɡ 17 ɦ. 
Ⱦɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ 

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

6.7 Ȼɵɤɢ 
 

Ɋɚɡɦɟɪɵ ɛɵɤɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɢɩɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ, ɪɚɡɦɟɪɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ, ɚ ɬɚɤɠɟ 
ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɫɬɨɜɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ. 

 Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɛɵɤɚ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ b>10ɦ  ɩɨ 
ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ:  

 
  ݀ = ሺͲ,ͳʹ ÷ Ͳ,ͳ͸) ∙ ܾ = ሺͲ,ͳʹ ÷ Ͳ,ͳ͸) ∙ ͳͶ = ሺʹ ÷ ʹ,ͷሻ ɦ.                         (6.49) 
 

ɋ ɭɱɟɬɨɦ 0,5 ɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɡɚɩɚɫɚ ɧɚ ɪɚɡɪɟɡ, ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ 
ɛɵɤɚ 5 ɦ. 

Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ. 
ɉɚɡɵ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɛɵɤɢ ɩɪɢ 

ɷɬɨɦ ɜɵɞɜɢɝɚɸɬɫɹ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ (ɪɢɫ. 2.1). ɉɚɡɵ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ 
ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, 
ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ 
ɡɚɬɜɨɪɟ. ȼɟɥɢɱɢɧɚ ɪɟɦɨɧɬɧɨɝɨ ɩɚɡɚ 0,5∙0,5 ɦ, ɪɚɛɨɱɟɝɨ 0,8∙1,2ɦ. 

 
 
 



85 
 

6.8 ɍɫɬɨɢ 
 

ɍɫɬɨɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ, 
ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ, ɢ ɛɟɪɟɝɚ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, 
ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 
ɜɨɞɨɫɥɢɜɭ ɢ ɩɥɚɜɧɨɝɨ ɟɝɨ ɪɚɫɬɟɤɚɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɮɢɥɶɬɪɚɰɢɢ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɤ 
ɡɟɦɥɹɧɨɣ ɢɥɢ ɛɟɪɟɝɭ. 

ɍɫɬɪɚɢɜɚɟɦ ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɨɢ, ɡɚɞɚɱɟɣ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ 
ɩɨɬɨɤɚ ɜ ɇȻ ɡɚ ɡɞɚɧɢɟɦ Ƚɗɋ ɨɬ ɫɛɨɣɧɵɯ ɬɟɱɟɧɢɣ, ɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ 
ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɫɨ 
ɫɬɚɧɰɢɨɧɧɨɣ. 
 

6.9 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 

ȼ ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ ɧɟ ɜɨɡɦɨɠɧɚ ɡɚɛɢɜɤɚ ɲɩɭɧɬɚ. ɇɚ ɫɤɚɥɶɧɵɯ 
ɨɫɧɨɜɚɧɢɹɯ ɩɪɢɦɟɧɹɸɬ ɰɟɦɟɧɬɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ (ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɭɬɢ 
ɩɪɨɯɨɠɞɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ). 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
ˊߜ  = ˊܪ∆ ∙ ௖௥,௠ܬ௡ߛ ,                                                                                                          ሺ͸.ͷͲሻ 

 
ɝɞɟ     ∆ܪˊ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɱёɬɚ  ∆ܪˊ = ͳͲ,͸ʹ ሺˏሻ; ܬ௖௥,௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɩɪɢɧɢɦɚɟɦ  ܬ௖௥,௠ = ͳͷ. 

 

ˊߜ           = ଵ଴,଺ଶ∙ଵ,ଶହଵହ = Ͳ,ͺ͸ ˏ. 
 

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

             ℎˊ˃˅ = Ͳ,ͷ ∙ ሺͶͻͶ − Ͷ͸͸ሻ = ͳͶ ˏ. 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳͲሻ ∙  ௡,                                                                                        ሺ͸.ͷʹሻܤ

 ݈ଵ = Ͳ,ͳ ∙ ʹͺ = ʹ,ͺˏ.                                                                                        
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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,ͳ ሺˏሻ. 
Ɂɚɝɥɭɛɥɟɧɢɟ ɞɪɟɧɚɠɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ:  

 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ˃˅,                                                                                       ሺ͸.ͷ͵ሻ 
             ℎˇ˓ = Ͳ,ͷ ∙ ͳͶ = ͹ ˏ. 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɟɫɵ ɞɨ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ: ݈ଶ = ͷ ˏ. 
 

6.10 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ 13 ɦ ɩɨ ɜɵɫɨɬɟ. 
Ɉɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧ.  

 Ɋɚɡɦɟɪ ɫɦɨɬɪɨɜɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɦ 2∙2,5 ɦ. ȼ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɨɟɧɵ 
ɞɜɟ ɛɭɪɨɜɵɯ ɝɚɥɟɪɟɢ ɪɚɡɦɟɪɨɦ 2,5∙3 ɦ, ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɞɪɟɧɚɠɚ ɢ ɛɭɪɨɜɨɣ 
ɭɫɬɚɧɨɜɤɢ. 
 

6.11 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 

          Ɂɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɢ ɜɨɞɨɛɨɣɧɚɹ 
ɩɥɢɬɚ (ߜʑ = ʹ,ͷ ˏ; ܮʑʝʓ = ͸͹ ˏሻ, ɜɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ ɚɧɤɟɪɭɟɬɫɹ. 

Ɋɢɫɛɟɪɦɚ — ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ 
ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. ȼɟɫ ɤɨɧɫɬɪɭɤɰɢɣ ɪɢɫɛɟɪɦɵ ɩɨ ɬɟɱɟɧɢɸ 
ɞɨɥɠɟɧ ɩɨɫɬɟɩɟɧɧɨ ɭɦɟɧɶɲɚɬɶɫɹ, ɷɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɬɨɥɳɢɧɵ ɩɥɢɬ.  
 Ʉɨɧɫɬɪɭɤɰɢɹ ɪɢɫɛɟɪɦɵ ɩɨ ɬɟɱɟɧɢɸ ɨɛɥɟɝɱɚɟɬɫɹ. ɉɪɨɞɨɥɶɧɵɟ ɲɜɵ ɦɟɠɞɭ 
ɩɥɢɬɚɦɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɜ ɩɟɪɟɜɹɡɤɭ. ɉɪɢɧɢɦɚɟɬɫɹ ɲɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɥɢɬ 
ɪɢɫɛɟɪɦɵ ɪɚɜɧɨɣ 8 ɦ. (ߜʟʗʠ = ͳ,ͷ ˏ; ܮʟʗʠ = ʹͶ ˏሻ 
 

6.12 ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ  
 

ɉɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɨɫɬɨɢɬ ɢɡ ɝɥɭɛɨɤɨɣ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɫɤɜɚɠɢɧɧɨɝɨ ɞɪɟɧɚɠɚ ɡɚ ɧɟɣ ɢɥɢ ɜ ɫɥɭɱɚɟ ɫɥɚɛɨ 
ɬɪɟɳɢɧɨɜɚɬɨɣ ɫɤɚɥɵ ɬɨɥɶɤɨ ɢɡ ɞɪɟɧɚɠɚ. 

ɇɚ ɪɢɫɭɧɤɟ 6.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɜɟɞɟɧɧɵɟ ɤ ɞɟɣɫɬɜɭɸɳɟɦɭ ɧɚɩɨɪɭ ܪௗ 
ɡɧɚɱɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ܪ௔௦  ɢ ɞɪɟɧɚɠɚ ܪௗ௥  ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ, ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ 
ɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
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Ɋɢɫɭɧɨɤ 6.5 – ɇɚɝɪɭɡɤɢ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ 
 

ɗɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɱɟɪɬɟɠɟ 2. 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (6.50):   

ܪ  = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͶͻͶ − Ͷ͸͸ = ʹͺ ˏ.                                              ሺ͸.ͷͶሻ          
      

Ɉɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɹ ɨɬɧɨɲɟɧɢɣ 
ு𝑎ೞு𝑑  =0,4; 

ு𝑑ೝு𝑑  =0,2 (ɞɥɹ I ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɣ).  

ɇɚɩɨɪ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɰɟɦ. ɡɚɜɟɫɭ: 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ʹͺ = ͳͳ,ʹ ˏ.                                                                 ሺ͸.ͷͷሻ          
 

ɇɚɩɨɪ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɞɪɟɧɚɠ: 
ௗ௥ܪ  = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ͳͷ ∙ ʹͺ = ͷ,͸ ˏ.                                                               ሺ͸.ͷ͸ሻ          

 
ɗɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɱɟɪɬɟɠɟ 2. 

 
6.13 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. 

 
6.13.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: 
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ܵ˒ˎ = ʹͺͳ ˏଶ. 
 

ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  

ˎ˒ܩ             = ܵ˒ˎ ∙ ܾ ∙ ˄ܾ + ˄ߜ = ʹͺͳ ∙ ͳͶ ∙ ʹ,Ͷ ∙ ͻ,ͺͳͳͶ + ͵ = ͷͶͶͺ ˍʜ/ˏ.                               ሺ͸.ͷ͹ሻ 

 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
  ܵ˒ˎ = ͷ͵ͳ ˏଶ, 

˄ܩ             = ܵ˄ ∙ ˄ߜ ∙ ˄ܾ + ˄ߜ = ͷ͵ͳ ∙ ͵ ∙ ʹ,Ͷ ∙ ͻ,ͺͳͳͶ + ͵ = ʹʹͲ͸ ˍʜ/ˏ.                                   ሺ͸.ͷͺሻ 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
            ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ ,                                                                                           ሺ͸.ͷͻሻ 

 
ɝɞɟ  ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͶͻͷ − ͶͺͶ + Ͳ,ͷሻ ∙ ͳͶ = ͳ͸ͳ ˏଶ.       ሺ͸.͸Ͳሻ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳͶ͹√ͳͶ͹ ∙ ͻ,ͺͳ = ͳͳͲʹ ˍʜ. 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
            ܳɡ

ɪаɫч = ܳɡܾ + ˄ߜ = ͳͳͲʹͳͶ + ͵ = ͸ͷ ɤɇ/ɦ.                                                              ሺ͸.͸ͳሻ 

 
6.13.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
            ܶ˅ = ˅ ∙ ʜଶ˅ʹ = ͳͲ ∙ ͵Ͳଶʹ = ͶͷͲͲ ˍʜˏ,                                                                 ሺ͸.͸ʹሻ 

 
ɝɞɟ ʜ˅ = ∇ʜʞʢ − ∇˒ˑˇ. ʑʐ = ͶͻͶ − Ͷ͸Ͷ = ͵Ͳ ˏ. 
ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 



89 
 

              ܶː = ˅ ∙ ʹଶːܪ = ͳͲ ∙ ʹʹ = ʹ ˍʜˏ ,                                                                              ሺ͸.͸͵ሻ 

 
ɝɞɟ     ʜː = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ. ʑʐ = Ͷ͸͸ − Ͷ͸Ͷ = ʹ ˏ. 

 
Ⱦɚɜɥɟɧɢɟ ɧɚ ɡɭɛ: 
 ܹ́ = ˅ ∙ ܵэ˒=10∙ ͳͶ,ͷͶ = ͳͶͷ,Ͷ 

ˍʜˏ
, 

 
ɝɞɟ     S̾п - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɡɭɛɚ =14,54 ɦ2 (ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad). 
 
          6.13.3 Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɢ ɜɡɜɟɲɟɧɧɨɟ ɞɚɜɥɟɧɢɟ 

 
ɗɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɥɨɫɤɨɣ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫ ɜɵɫɨɬɨɣ ɪɚɜɧɨɣ ɞɚɜɥɟɧɢɸ ɫɬɨɥɛɚ ɜɨɞɵ ɨɬ 
ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɨɬɦɟɬɤɢ ɩɨɞɨɲɜɵ: 

˅ˊ˅݌              = ௪݌ ∙ ݃ ∙ ℎଵ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,͹͹ = ͹ͷͷͶ,                                           ሺ͸.͸Ͷሻ 
 ˆˇˈ      ℎଵ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = Ͷ͸͸ − Ͷ͸Ͳ,ͳ = ͷ,ͻ ˏ. 

 
ɋɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ (ɫ ɡɭɛɨɦ) ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

            ܹ˅ ˊ˅ = ܵэ˒ ∙ ݌ ∙ ݃ = ͳͳ͸ ∙  ͳͲͲͲ ∙ ͻ,ͺͳ = ͳͳ͵ͺ ˍʜ,                                    ሺ͸.͸ͷሻ 
 

ɝɞɟ    ܵэ˒ − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ 
ɩɥɨɬɢɧɵ =116 ɦ2 (ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad). 

ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɨɬɢɧɭ ɭɱɢɬɵɜɚɸɬ ɷɩɸɪɭ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ: 

             ˗ܹ = ܵэ˒ ∙ ݌ ∙ ݃ = ͳ͸ͳ ∙  ͳͲͲͲ ∙ ͻ,ͺͳ = ͳͷ͹ͻ ˍʜ.                                       ሺ͸.͸͸ሻ 
 

ɝɞɟ   ܵэ˒ −ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ =161 ɦ2 (ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad). 
 

6.13.4 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ: 
 ܹ˅ ˑˎː = Ͳ,ͷߛ௪ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = Ͳ,ͷ ∙ ͳͲ ∙ Ͳ,͹͹ ∙ ( ͸,ͷ͵,ͳͶ + Ͳ,ʹͺʹ ) == ͺ,ͷ ˍʜ,                                                                                           ሺ͸.͸͹ሻ 
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ɝɞɟ  ℎ଴ ɩɨ ɮɨɪɦɭɥɟ (6.76). 
 ℎ଴ = ߣℎଵ%ଶ̅ߨ = ͵,ͳͶ ∙ ͳ,͵ͳଶ͸,ͷ = Ͳ,ʹͻ ˏ.                                                                ሺ͸.͸ͺሻ 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː: 

 ˖˔ = ʜ˅ − ߨߣʹ̅ − ͵ͅ ℎଵ% = ʹ͸ − ͳʹ,ʹͶʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ͳ,͵ͳ = ʹͶ,ͷͷ ˏ.                  ሺ͸.͸ͻሻ 

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

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ.  

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 [6]. 
 
Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ  

 

ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ 
,ɤɇ/ɦ 

Ɍɜ 1  4500 10 45000 

Ɍɧ 1  20 0,67 -13,4 

Gɩɥ 0,95  5176 3,93 -16292 

Gɛ 0,95  2096 5,65 -9797 

Wɜɡɜ 1  1138 7,23 -7704 

Qɡ 0,95  58,5 8,56 -7803 

Wɜɨɥɧ 1  8,5 28,2 239,7 

Wɮ 1  1579 4,38 5532 

N 
∑ M 11231 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

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

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
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            𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = − Ͷ͸ͳͶʹͺ + ͸ ∙ ͳͳʹ͵ͳʹͺଶ = −͹ͻ ˍʜ/ˏଶ ,                  ሺ͸.͹Ͳሻ 

 
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 = −ͳͲ ∙ ʹ͸ ∙ ͳ = −ʹ͸Ͳ ˍʜˏଶ ,             ሺ͸.͹ͳሻ 

 
ɝɞɟ  ߛ௪ = ͳͲ ɤН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

 ݉௨ = ɫtan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤߙ ଵ, ɝɞɟߙ
ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 ߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = ሺͳͲ ∙ ͵Ͳ − ͹ͻሻ ∙ Ͳ = Ͳˍʜ/ˏଶ.                     ሺ͸.͹ʹሻ   

                                                                  
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
            𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −͹ͻ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͵Ͳ ∙ Ͳ == −͹ͻ ˍʜ/ˏଶ.                                                                                            ሺ͸.͹͵ሻ 

 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
            𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͵Ͳ = −͵ͲͲˍʜ/ˏଶ.                                                   ሺ͸.͹Ͷሻ 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɚɧɚɥɨɝɢɱɧɨ ɩɨ ɮɨɪɦɭɥɚɦ (6.79) -(6.83): 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = − Ͷ͸ͳͶʹͺ − ͸ ∙ ͳͳʹ͵ͳʹͺଶ = −ʹͷͳ ˍʜ/ˏଶ. 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −ʹͷͳ ∙ Ͳ,͹ͷଶ − ͳͲ ∙ ʹ ∙ ሺͳ − Ͳ,͹ͷଶሻ= −ͳͷͲ ˍʜ/ˏଶ, 
 

ɝɞɟ  ݉௧ = ɫtan ௗ௧ܪ  ;ଶ =53º– ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸߙ ଶ, ɝɞɟߙ   – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
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          ߬௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ = −ሺͳͲ ∙ ʹ − ʹͷͳሻ ∙ ͳ,ͷͶ = ͳ͹͵ ˍʜ/ˏଶ. 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
            𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = −ʹͷͳ ∙ ሺͳ + Ͳ,͹ͷଶሻ +            +ͳͲ ∙ ʹ ∙ Ͳ,͹ͷଶ = −͵ͺͳ ˍʜ/ˏଶ, 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ʹ = −ʹͲ ˍʜ/ˏଶ. 
 
ȼɫɟ ɧɚɣɞɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.4. 
 

Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬, ˍʜ/ˏଶ -79 -251 𝜎௫, ˍʜ/ˏଶ -300 -150 ߬௫௬, ˍʜ/ˏଶ -0 173 𝜎ଵ, ˍʜ/ˏଶ -89 -20 𝜎ଷ, ˍʜ/ˏଶ -300 -381 

 
6.14 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 ∙ ܴ௕ ,                                                                                        ሺ͸.͹ͷሻ 

                 
 

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

௖ௗߛ ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵߛ   = ͳ. 
             ܴ௕ ൒ ͳ,ʹͷ ∙ ͳ ∙ ͵ͺͳͳ = Ͷ͹͸ ˍʜ/ˏଶ.                                                                   ሺ͸.͹͸ሻ 

 
ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ=3,5 ɫ 

ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ  ܴ௕ = ʹͳͲͲ ˍʜ/ˏଶ. 
 ʹͳͲͲ ˍʜ/ˏଶ  ൒ Ͷ͹͸ ˍʜ/ˏଶ. 

 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
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𝜎′௬ < Ͳ ,                                                  
        −͹ͻ ˍʜ/ˏଶ < Ͳ - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 

ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨.                                                                                            ሺ͸.͹͹ሻܪ
 

      ɉɪɨɜɟɪɤɚ: 
 ͹ͻ ˍʜ/ˏଶ ൒ ͹ͷ ˍʜ/ˏଶ.  

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.15 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

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

ȼ ɪɚɫɱɟɬɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɜɟɫ ɡɭɛɚ, ɞɟɣɫɬɜɭɸɳɟɟ 
ɧɚ ɧɟɝɨ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɇȻ: 

ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
               ܶː = ˅ ∙ ʹଶːܪ = ͳͲ ∙ ͹,ͻଶʹ = ͵ͳʹ ˍʜˏ .                                                                   ሺ͸.͹ͺሻ 

            ʜː = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ. ʜʐ = Ͷ͸Ͷ − Ͷͷ͸,ͳ = ͹,ͻ ˏ.                                 ሺ͸.͹ͻሻ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.5. 
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Ɍɚɛɥɢɰɚ 6.5 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɝɪɭɡɤɚ       

 
ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɋɢɥɚ, ɤɇ 

Ɍɜ 1  4500 
Ɍɧ 1  312 
Gɛ 0,95  2270 
Gɩɥ 0,95  5967 
Wɜɡɜ 1  1138 
Qɡ 0,95  58,5 
Wɜɨɥɧ 1  8,5 
Wɮ 1  1579 
Wɡ 1  460 

 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
  ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒  ௡,                                                                                                            ሺ͸.ͺͲሻߛ

 ܴ = ɩɥܩ) + Ȼܩ − ɜܹɡɜ − фܹ + ܳɡ൯ ∙ tan ߮ + ܿ ∙ 𝜔 == ሺͷͻ͸͹ + ʹʹ͹Ͳ − ͳ͵͵ͺ − ͳͷ͹ͻ + ͷͺ,ͷ + ʹͶͷሻ ∙ Ͳ,͹͵ + ͻͲ ∙∙ ʹͺ = Ͷͺ͹ͺ ˍʜ/ˏ,                                                                         ሺ͸.ͺͳሻ 
 

ɝɞɟ  ߮݊ܽݐ = Ͳ,͹͵– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɞɢɨɪɢɬ); 
  ܿ = ͻͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɞɢɨɪɢɬɚ; 
  𝜔 = ɩܤ ∙ ͳ = ʹͺ ɦଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 

ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
ܨ  = ɜܶ − ɧܶ + ɜܹɨɥ + ɡܹ = ͶͷͲͲ − ͵ͳʹ + ͺ,ͷ + Ͷ͸Ͳ + ʹ͸ =,= ͵ͷʹ͸ ɤɇ/ɦ.                                                                                  ሺ͸.ͺʹሻ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɨ ɮɨɪɦɭɥɟ (6.80): 
 ͸͹͹ͳ ∙ Ͳ,ͻͷͶ͸ͺ͵ ∙ ͳ ൒ ͳ,ʹ, 

 ͳ,͵͹Ͷ ൒ ͳ,ʹͷ. 
 
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɢ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɡɧɚɱɟɧɢɣ 

ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ 
ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ ɧɚɞёɠɧɨɫɬɢ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ 
ɧɚɞɟɠɧɨɫɬɶ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ.  
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 7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
 7.1 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ                      
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 7.1.1 ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ 
 

ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ 
ɧɚ ɭɪɨɜɧɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɜɵɪɚɠɚɸɳɟɟɫɹ ɤɚɤ ɜ ɫɧɢɠɟɧɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɢ 
ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɢ ɪɢɫɤɨɜ, ɬɚɤ ɢ ɜ ɩɨɜɵɲɟɧɢɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɡɧɚɧɨ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ, 
ɪɚɛɨɬɨɞɚɬɟɥɹɦɢ ɢ ɪɚɛɨɬɧɢɤɚɦɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɚɦ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɪɚɡɪɚɛɨɬɚɧɵ 
Ɇɟɠɞɭɧɚɪɨɞɧɨɣ Ɉɪɝɚɧɢɡɚɰɢɟɣ Ɍɪɭɞɚ (ɆɈɌ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɨɛɳɟɩɪɢɡɧɚɧɧɵɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɩɪɢɧɰɢɩɚɦɢ ɧɚ ɨɫɧɨɜɟ 
ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɝɨ ɩɨɞɯɨɞɚ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɟɧɵ ɜɯɨɞɹɳɢɦɢ ɜ ɆɈɌ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɬɪɟɯ ɫɬɨɪɨɧ ɫɨɰɢɚɥɶɧɨ-ɬɪɭɞɨɜɵɯ ɨɬɧɨɲɟɧɢɣ ɢ ɞɪɭɝɢɯ 
ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ. ɗɬɨɬ ɬɪɟɯɫɬɨɪɨɧɧɢɣ ɩɨɞɯɨɞ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɢɥɭ, 
ɝɢɛɤɨɫɬɶ ɢ ɧɚɞɥɟɠɚɳɭɸ ɨɫɧɨɜɭ ɞɥɹ ɪɚɡɜɢɬɢɹ ɫɬɚɛɢɥɶɧɨɣ ɤɭɥɶɬɭɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɢ. Ⱦɨɛɪɨɜɨɥɶɧɨ ɩɪɢɧɢɦɚɟɦɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɚɦ 
ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɨɬɪɚɠɚɸɬ ɰɟɧɧɨɫɬɢ ɢ ɫɪɟɞɫɬɜɚ ɆɈɌ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɡɞɨɪɨɜɶɟ ɪɚɛɨɬɧɢɤɨɜ. 

ɇɚ ɪɚɛɨɬɨɞɚɬɟɥɹ ɜɨɡɥɚɝɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɢ 
ɨɛɹɡɚɧɧɨɫɬɶ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ 
ɜ ɨɪɝɚɧɢɡɚɰɢɢ.  

ɋɍɈɌ ɹɜɥɹɟɬɫɹ ɩɨɞɫɢɫɬɟɦɨɣ ɜ ɨɛɳɟɣ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ 
ɜ ɮɢɥɢɚɥɟ ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ 
ɫɪɟɞɫɬɜ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɫɩɨɥɧɟɧɢɹ ɪɹɞɚ ɮɭɧɤɰɢɣ ɭɩɪɚɜɥɟɧɢɹ. 

ɋɍɈɌ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɮɭɧɤɰɢɢ ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 
ɩɨ ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, 
ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ, ɦɟɞɢɰɢɧɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɨɯɪɚɧɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, 
ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɢ ɪɚɛɨɬɧɢɤɨɜ ɮɢɥɢɚɥɚ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɩɨɥɢɬɢɤɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɟɬɫɹ 
ɩɪɢɡɧɚɧɢɟ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɢɨɪɢɬɟɬɚ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ Ⱥɛɚɤɚɧɫɤɨɣ 
Ƚɗɋ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

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

— Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɫɬɚɬɶɢ 7, 37[53]; 
— Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 30.12.01. №197-ɎɁ «Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ», ɜ ɬɨɦ ɱɢɫɥɟ ɫɬ. 227231 (ɨ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ) [62]; 
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— Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 24.07.1998ɝ. №125-ɎɁ «Ɉɛ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɫɬɪɚɯɨɜɚɧɢɢ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɡɚɛɨɥɟɜɚɧɢɣ» (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ) [63]; 

— ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɩɨ ɭɫɥɨɜɢɹɦ ɬɪɭɞɚ 
(ɉɪɢɤɚɡ Ɇɢɧɡɞɪɚɜɫɨɰɪɚɡɜɢɬɢɹ ɊɎ ɨɬ 26.04.2011 № 342ɧ) [61]; 

— Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɍɬɜɟɪɠɞɟɧɵ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 17.12.2002ɝ. №80) [60]; 

— ȽɈɋɌ 12.0.004-90, ɋɋȻɌ. Ɉɪɝɚɧɢɡɚɰɢɹ ɨɛɭɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 
Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ [59]; 

— ɂ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
ɇɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɨɪɝɚɧɢɡɭɟɬɫɹ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ 
ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 
           ɂɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 

ɐɟɥɶ ɜɧɟɞɪɟɧɢɹ ɋɍɈɌ - ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɡɞɨɪɨɜɵɯ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; ɫɨɡɞɚɧɢɟ 
ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɫɬɪɚɧɟɧɢɟ 
ɤɚɤɢɯ-ɥɢɛɨ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɧɨ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 

 
7.1.2 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɪɟɚɥɢɡɭɟɦɵɟ ɧɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ  

 
Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɫɫɦɨɬɪɢɦ ɧɚ ɩɪɢɦɟɪɟ ɞɨɥɠɧɨɫɬɧɨɣ 

ɢɧɫɬɪɭɤɰɢɢ ȾɗɆ ɩɨɞɫɬɚɧɰɢɢ. 
1. ɉɪɢ ɩɪɢɟɦɤɟ ɫɦɟɧɵ ɗɉ ɨɛɹɡɚɧ:  

1.1.  ɉɪɢɜɟɫɬɢ ɜ ɩɨɪɹɞɨɤ ɫɩɟɰɨɞɟɠɞɭ, ɪɭɤɚɜɚ ɡɚɫɬɟɝɧɭɬɶ, ɨɞɟɠɞɭ 
ɡɚɩɪɚɜɢɬɶ ɬɚɤ, ɱɬɨɛɵ ɧɟ ɛɵɥɨ ɫɜɢɫɚɸɳɢɯ ɤɨɧɰɨɜ. Ɂɚɩɪɟɳɚɟɬɫɹ ɡɚɫɭɱɢɜɚɬɶ 
ɪɭɤɚɜɚ ɫɩɟɰɨɞɟɠɞɵ.  
1.2. Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫɨ ɜɫɟɦɢ ɡɚɩɢɫɹɦɢ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦɢ ɡɚ ɜɪɟɦɹ, 
ɩɪɨɲɟɞɲɟɟ ɫ ɩɪɟɞɵɞɭɳɟɝɨ ɞɟɠɭɪɫɬɜɚ;  
1.3. ɉɨɥɭɱɢɬɶ ɫɜɟɞɟɧɢɹ ɨɬ ɫɞɚɸɳɟɝɨ ɫɦɟɧɭ ɨ ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚ 
ɤɨɬɨɪɵɦ ɧɚɞɨ ɜɟɫɬɢ ɧɚɛɥɸɞɟɧɢɟ ɢ ɨɛ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɧɚɯɨɞɹɳɟɦɫɹ ɜ 
ɪɟɦɨɧɬɟ ɢ ɪɟɡɟɪɜɟ; ɨɛ ɢɡɦɟɧɟɧɢɹɯ ɜ ɫɯɟɦɚɯ, ɩɪɨɢɫɲɟɞɲɢɯ ɡɚ ɩɟɪɢɨɞ ɨɬ 
ɩɪɟɞɵɞɭɳɟɣ ɫɦɟɧɵ.  
1.4. Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɡɚɩɢɫɹɦɢ ɜ ɠɭɪɧɚɥɟ ɪɚɫɩɨɪɹɠɟɧɢɣ ɩɨɞ ɪɨɫɩɢɫɶ, 
ɩɪɨɜɟɪɢɬɶ ɪɟɝɢɫɬɪɚɰɢɸ ɜɫɟɯ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨ ɧɚɪɹɞɚɦ ɢ 
ɪɚɫɩɨɪɹɠɟɧɢɹɦ ɢ ɤɨɥɢɱɟɫɬɜɨ ɛɪɢɝɚɞ, ɪɚɛɨɬɚɸɳɢɯ ɩɨ ɧɢɦ.  
1.5. ɉɪɨɜɟɪɢɬɶ ɢ ɩɪɢɧɹɬɶ ɞɟɠɭɪɧɭɸ ɫɩɟɰɨɞɟɠɞɭ, ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ, 
ɩɪɢɛɨɪɵ, ɢɧɫɬɪɭɦɟɧɬ, ɤɥɸɱɢ ɨɬ ɩɨɦɟɳɟɧɢɣ, ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ 
ɨɩɟɪɚɬɢɜɧɨɣ ɪɚɛɨɬɟ;  
1.6. Ⱦɨɥɨɠɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɡɚɫɬɭɩɥɟɧɢɢ ɧɚ 
ɞɟɠɭɪɫɬɜɨ ɢ ɨ ɧɟɞɨɫɬɚɬɤɚɯ, ɜɵɹɜɥɟɧɧɵɯ ɩɪɢ ɩɪɢɟɦɤɟ ɫɦɟɧɵ;  
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2. Ɉɮɨɪɦɢɬɶ ɩɪɢɟɦɤɭ ɫɦɟɧɵ ɡɚɩɢɫɶɸ ɜ ɨɩɟɪɚɬɢɜɧɨɦ ɠɭɪɧɚɥɟ.  
2.1. ɉɪɢ ɩɪɨɜɟɪɤɟ ɢɫɩɪɚɜɧɨɫɬɢ ɢ ɩɪɢɝɨɞɧɨɫɬɢ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ:  
2.2. Ɉɬɫɭɬɫɬɜɢɟ ɜɧɟɲɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ;  
2.3. Ɉɬɫɭɬɫɬɜɢɟ ɩɪɨɤɨɥɨɜ, ɬɪɟɳɢɧ, ɪɚɡɪɵɜɨɜ ɭ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɟɪɱɚɬɨɤ 
ɢ ɛɨɬ;  
2.4. Ⱦɚɬɭ ɫɥɟɞɭɸɳɟɝɨ ɢɫɩɵɬɚɧɢɹ (ɫɪɨɤ ɝɨɞɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɲɬɚɦɩɭ).  

3. ɂɫɩɪɚɜɧɨɫɬɶ ɭɤɚɡɚɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ ɜɵɲɟ 1000 ȼ ɩɪɨɜɟɪɹɟɬɫɹ 
ɩɪɢɛɥɢɠɟɧɢɟɦ ɤ ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɡɚɜɟɞɨɦɨ ɧɚɯɨɞɹɳɟɣɫɹ 
ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ (ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ) ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɦ 
ɩɪɢɛɨɪɨɦ ɞɥɹ ɩɪɨɜɟɪɤɢ ɭɤɚɡɚɬɟɥɟɣ.  

4.  ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ, ɤɨɬɨɪɵɣ 
ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ:  

4.1. ɪɭɤɨɹɬɤɢ ɩɥɨɫɤɨɝɭɛɰɟɜ, ɨɫɬɪɨɝɭɛɰɟɜ ɢ ɤɭɫɚɱɟɤ ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɡɚɳɢɬɧɭɸ ɢɡɨɥɹɰɢɸ;  
4.2. ɪɚɛɨɱɚɹ ɱɚɫɬɶ ɨɬɜɟɪɬɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɯɨɪɨɲɨ ɡɚɨɫɬɪɟɧɚ, ɧɚ ɫɬɟɪɠɟɧɶ 
ɨɬɜɟɪɬɤɢ ɧɚɞɟɬɚ ɢɡɨɥɹɰɢɨɧɧɚɹ ɬɪɭɛɤɚ, ɨɫɬɚɜɥɹɸɳɚɹ ɨɬɤɪɵɬɨɣ ɬɨɥɶɤɨ 
ɪɚɛɨɱɭɸ ɱɚɫɬɶ;  
4.3. ɝɚɟɱɧɵɟ ɤɥɸɱɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɚɪɚɥɥɟɥɶɧɵɟ ɝɭɛɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɭɤɚɡɚɧɧɨɦɭ ɧɚ ɧɢɯ ɪɚɡɦɟɪɭ, ɪɚɛɨɱɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢɯ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɫɛɢɬɵɯ ɫɤɨɫɨɜ, ɚ ɪɭɤɨɹɬɤɢ – ɡɚɭɫɟɧɰɟɜ.  

5. ɉɟɪɟɧɨɫɧɵɟ ɫɜɟɬɢɥɶɧɢɤɢ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɬɨɥɶɤɨ ɡɚɜɨɞɫɤɨɝɨ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɟɦ ɧɟ ɜɵɲɟ 42 ȼ, ɚ ɜ ɦɟɫɬɚɯ ɨɫɨɛɨ ɨɩɚɫɧɵɯ (ɫɵɪɵɯ 
ɩɨɦɟɳɟɧɢɹɯ, ɬɪɚɧɲɟɹɯ, ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɪɟɡɟɪɜɭɚɪɚɯ ɢ ɩɪ.) - ɧɟ ɜɵɲɟ 12 ȼ. ɍ 
ɪɭɱɧɨɝɨ ɩɟɪɟɧɨɫɧɨɝɨ ɫɜɟɬɢɥɶɧɢɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɟɬɤɚ, ɤɪɸɱɨɤ ɞɥɹ 
ɩɨɞɜɟɫɤɢ ɢ ɲɥɚɧɝɨɜɵɣ ɩɪɨɜɨɞ ɫ ɜɢɥɤɨɣ.  

6. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɧɨɫɧɨɣ 
ɥɟɫɬɧɢɰɵ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ ɟɟ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ.  
 

7.1.3 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɗɉ 
 
1. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ ɧɟ 

ɨɝɪɚɠɞɟɧɧɵɦ ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɚ 
ɪɚɫɫɬɨɹɧɢɹ, ɦɟɧɟɟ ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 7.1.  
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Ɍɚɛɥɢɰɚ 7.1 – Ⱦɨɩɭɫɬɢɦɵɟ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ 
ɧɚɩɪɹɠɟɧɢɟɦ  

ɇɚɩɪɹɠɟɧɢɟ, 
ɤȼ 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɥɸɞɟɣ ɢ 
ɩɪɢɦɟɧɹɟɦɵɯ ɢɦɢ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, 

ɦ 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɯɚɧɢɡɦɨɜ ɢ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɜ 
ɪɚɛɨɱɟɦ ɢ ɬɪɚɧɫɩɨɪɬɧɨɦ 
ɩɨɥɨɠɟɧɢɢ, ɨɬ ɫɬɪɨɩɨɜ, 

ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 
ɢ ɝɪɭɡɨɜ, ɦ 

Ⱦɨ 1  ɧɚ ȼɅ  0,6 1,0 
ɜ ɨɫɬɚɥɶɧɵɯ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤ
ɚɯ  

ɇɟ ɧɨɪɦɢɪɭɟɬɫɹ 
(ɛɟɡ ɩɪɢɤɨɫɧɨɜɟɧɢɹ) 1,0 

6 0,6 1,0 
35 0,6 1 

60-110 1,0 1,5 
 

2. ɉɪɢ ɨɫɦɨɬɪɚɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɜɵɲɟ 1000 ȼ ɡɚɩɪɟɳɚɟɬɫɹ ɜɯɨɞɢɬɶ ɜ 
ɩɨɦɟɳɟɧɢɹ ɢ ɤɚɦɟɪɵ, ɧɟ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɨɝɪɚɠɞɟɧɢɹɦɢ, ɢɥɢ ɛɚɪɶɟɪɚɦɢ. Ɉɫɦɨɬɪ 
ɧɭɠɧɨ ɩɪɨɜɨɞɢɬɶ ɛɟɡ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɡɚ ɨɝɪɚɠɞɟɧɢɹ ɢ ɛɚɪɶɟɪɵ.  

ɉɪɢ ɨɫɦɨɬɪɚɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɞɨ 1000 ȼ ɪɚɡɪɟɲɚɟɬɫɹ ɨɬɤɪɵɜɚɬɶ ɞɜɟɪɢ 
ɳɢɬɨɜ, ɫɛɨɪɨɤ, ɩɭɥɶɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ.  

3. ɉɪɢ ɪɚɛɨɬɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɥɟɤɬɪɨɡɚɳɢɬɧɵɯ ɫɪɟɞɫɬɜ 
(ɢɡɨɥɢɪɭɸɳɢɟ ɲɬɚɧɝɢ, ɤɥɟɳɢ, ɭɤɚɡɚɬɟɥɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬ.ɩ.) ɞɨɩɭɫɤɚɟɬɫɹ 
ɩɪɢɛɥɢɠɟɧɢɟ ɱɟɥɨɜɟɤɚ ɤ ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ ɧɚ ɪɚɫɫɬɨɹɧɢɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ 
ɞɥɢɧɨɣ ɢɡɨɥɢɪɭɸɳɟɣ ɱɚɫɬɢ ɷɬɢɯ ɫɪɟɞɫɬɜ.  

4. Ɉɫɦɨɬɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɈɊɍ, ɝɞɟ ɧɚɩɪɹɠɟɧɧɨɫɬɶ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɛɨɥɟɟ 5 ɤȼ/ɦ, ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦ 
ɦɚɪɲɪɭɬɚɦ ɨɛɨɪɭɞɨɜɚɧɧɵɦ ɡɚɳɢɬɧɵɦɢ ɷɤɪɚɧɚɦɢ.  

5. ɉɪɢ ɩɨɞɴɟɦɟ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɡɨɧɟ 
ɜɥɢɹɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ 5 ɤȼ/ɦ ɢ ɜɵɲɟ ɞɨɥɠɧɵ 
ɩɪɢɦɟɧɹɬɶɫɹ ɋɂɁ – ɷɤɪɚɧɢɪɭɸɳɢɟ ɤɨɫɬɸɦɵ. 

6. ɉɟɪɟɧɨɫɧɵɟ ɢ ɩɟɪɟɞɜɢɠɧɵɟ ɷɤɪɚɧɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɡɟɦɥɟɧɵ ɧɚ ɦɟɫɬɟ ɢɯ ɭɫɬɚɧɨɜɤɢ ɝɢɛɤɢɦ ɦɟɞɧɵɦ ɩɪɨɜɨɞɨɦ.  

7. ȼɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɨɫɦɨɬɪɨɜ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɫɧɢɦɚɬɶ ɩɥɚɤɚɬɵ ɢ ɨɝɪɚɠɞɟɧɢɹ, ɜɵɩɨɥɧɹɬɶ ɤɚɤɭɸ-ɥɢɛɨ ɪɚɛɨɬɭ 
ɢɥɢ ɭɛɨɪɤɭ.  

8. ɉɪɢ ɪɚɛɨɬɚɯ ɧɚ ɭɱɚɫɬɤɚɯ ɨɬɤɥɸɱɟɧɧɵɯ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɢɯ 
ɧɟɨɛɯɨɞɢɦɨ ɡɚɡɟɦɥɹɬɶ.  

9. ȼɫɟ ɪɚɛɨɬɵ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɧɚɪɹɞɭ, 
ɪɚɫɩɨɪɹɠɟɧɢɸ ɢɥɢ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

10. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɪɹɞɚ ɢ 
ɞɨɩɭɫɤ ɛɪɢɝɚɞ ɩɪɨɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɪɚɡɪɟɲɟɧɢɹ ɨɬ ɇɋɋ. 
 
 
 
 



99 
 

7.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

7.2.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɚɜɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɚɜɢɥɚɦɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ          
(ɊȾ 153-34.0-03-301-00) [56]. 

Ɍɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ Ƚɗɋ, ɚ ɬɚɤɠɟ ɪɟɦɨɧɬɧɵɯ, ɧɚɥɚɞɨɱɧɵɯ, 
ɫɬɪɨɢɬɟɥɶɧɵɯ, ɦɨɧɬɚɠɧɵɯ ɢ ɞɪɭɝɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɜɵɩɨɥɧɹɸɳɢɯ ɪɟɦɨɧɬ, 
ɪɟɤɨɧɫɬɪɭɤɰɢɸ, ɧɚɥɚɞɤɭ ɢ ɢɫɩɵɬɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ. 

ȼɫɟ ɂɌɊ, ɪɚɛɨɱɢɟ ɢ ɫɥɭɠɚɳɢɟ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɫɩɟɰɢɚɥɶɧɭɸ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɜ ɫɢɫɬɟɦɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɜ ɰɟɥɹɯ 
ɩɪɢɨɛɪɟɬɟɧɢɹ ɢ ɭɝɥɭɛɥɟɧɢɹ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɨɛ ɨɩɚɫɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɧɚɜɵɤɨɜ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɦɟɸɳɢɯɫɹ ɫɪɟɞɫɬɜ 
ɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ, ɭɦɟɧɢɹ ɛɟɡɨɩɚɫɧɨ ɢ ɩɪɚɜɢɥɶɧɨ ɞɟɣɫɬɜɨɜɚɬɶ ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɢ ɨɤɚɡɵɜɚɬɶ ɩɟɪɜɭɸ ɩɨɦɨɳɶ ɩɨɫɬɪɚɞɚɜɲɢɦ. 

ɉɨɠɚɪɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɫɨɫɬɨɢɬ ɢɡ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ (ɜɜɨɞɧɨɝɨ, ɩɟɪɜɢɱɧɨɝɨ, ɩɨɜɬɨɪɧɨɝɨ, 
ɜɧɟɩɥɚɧɨɜɨɝɨ ɢ ɰɟɥɟɜɨɝɨ), ɡɚɧɹɬɢɣ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ, 
ɢɡɭɱɟɧɢɹ ɢ ɩɪɨɜɟɪɤɢ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɹ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɨɛɹɡɚɧ ɱɟɬɤɨ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɚɜɢɥɚ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜɵɩɨɥɧɹɬɶ ɜɫɟ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɫɜɨɟɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢ ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ 
ɢ ɫɨɨɪɭɠɟɧɢɹɯ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ. 

ɉɪɢ ɧɚɪɭɲɟɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɭɱɚɫɬɤɟ ɪɚɛɨɬɵ ɢɥɢ ɜ ɞɪɭɝɢɯ 
ɦɟɫɬɚɯ ɫɥɭɠɛɵ, ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟ ɩɨ ɩɪɹɦɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɩɨɠɚɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɠɞɵɣ ɪɚɛɨɬɧɢɤ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɨɛɹɡɚɧ ɧɟɦɟɞɥɟɧɧɨ ɭɤɚɡɚɬɶ ɨɛ 
ɷɬɨɦ ɧɚɪɭɲɢɬɟɥɸ ɢ ɫɨɨɛɳɢɬɶ ɥɢɰɭ, ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɬɞɟɥɶɧɵɯ ɰɟɯɨɜ, 
ɥɚɛɨɪɚɬɨɪɢɣ, ɦɚɫɬɟɪɫɤɢɯ, ɫɤɥɚɞɨɜ ɢ ɞɪɭɝɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ 
ɷɬɢɯ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
 
 7.2.2 ɋɨɞɟɪɠɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ 
 

Ɍɟɪɪɢɬɨɪɢɹ ɫɬɚɧɰɢɢ ɞɨɥɠɧɚ ɩɨɫɬɨɹɧɧɨ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ, ɨɱɢɳɚɬɶɫɹ 
ɨɬ ɫɝɨɪɚɟɦɵɯ ɨɬɯɨɞɨɜ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɡɚɝɪɨɦɨɠɞɚɬɶ ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɪɨɯɨɞɵ, 
ɩɪɨɟɡɞɵ ɢ ɞɨɪɨɝɢ. 
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ȼɫɹ ɬɟɪɪɢɬɨɪɢɹ ɞɨɥɠɧɚ ɢɦɟɬɶ ɤɚɩɢɬɚɥɶɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɟ 
ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɩɭɫɤɧɵɟ ɩɭɧɤɬɵ, ɚ ɬɚɤɠɟ ɧɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ. 

 ȼɫɟ ɩɨɞɴɟɡɞɧɵɟ ɞɨɪɨɝɢ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
ɉɨɞɴɟɡɞɵ ɤ ɩɨɠɚɪɧɵɦ ɝɢɞɪɚɧɬɚɦ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɫɬɨɹɧɧɨ ɫɜɨɛɨɞɧɵɦɢ, ɚ ɜ 
ɡɢɦɧɟɟ ɜɪɟɦɹ ɨɱɢɳɚɬɶɫɹ ɨɬ ɫɧɟɝɚ ɢ ɧɚɥɟɞɢ. 

 ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɨɪɨɠɧɵɟ 
ɡɧɚɤɢ ɢ ɩɨɹɫɧɹɸɳɢɟ ɧɚɞɩɢɫɢ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɟ ɨɫɬɚɧɨɜɤɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, 
ɞɪɭɝɢɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɦɟɫɬɚɯ ɫɭɠɟɧɢɹ ɩɪɨɟɡɞɧɵɯ ɞɨɪɨɝ ɢ ɜ 
ɦɟɫɬɚɯ ɪɚɫɫɬɚɧɨɜɤɢ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ ɩɨ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɥɚɧɭ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

 Ɂɚɩɪɟɳɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɨɣ 
ɫɨɨɪɭɠɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɫɝɨɪɚɟɦɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

 ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɥɟɞɭɟɬ ɪɟɝɭɥɹɪɧɨ ɫɤɚɲɢɜɚɬɶ ɢ ɜɵɜɨɡɢɬɶ ɬɪɚɜɭ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɯɪɚɧɟɧɢɟ ɜɵɫɭɲɟɧɧɨɣ ɬɪɚɜɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɧɚ 
ɩɪɢɥɟɝɚɸɳɟɣ ɩɥɨɳɚɞɤɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɥɢɠɟ 100 ɦ. 

 ɋɠɢɝɚɧɢɟ ɦɭɫɨɪɚ ɢ ɨɬɯɨɞɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ (ɩɟɱɚɯ), ɡɚɩɪɟɳɚɟɬɫɹ ɪɚɡɜɟɞɟɧɢɟ 
ɤɨɫɬɪɨɜ ɞɥɹ ɷɬɨɣ ɰɟɥɢ. 
 

7.2.3 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  

 – ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 – ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
 – ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 – ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 

ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɨɟ ɜ ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɟ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ 
(ɝɟɧɟɪɚɬɨɪɵ, ɝɥɚɜɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ) ɨɛɨɪɭɞɨɜɚɧɨ 
ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɢ 
ɞɢɫɬɚɧɰɢɨɧɧɵɦ (ɪɭɱɧɵɦ) ɩɭɫɤɨɦ ɜ ɪɚɛɨɬɭ. 

ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɡɚɩɭɫɤɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɢɥɢ ɜɪɭɱɧɭɸ ɫ ɚɝɪɟɝɚɬɧɨɝɨ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ. 
Ɍɭɲɟɧɢɟ ɩɨɠɚɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨɞɨɣ. 

ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɝɥɚɜɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɡɚɩɭɫɤɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨ 
ɮɚɤɬɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɞɧɨɝɨ ɢɡ ɭɫɬɪɨɣɫɬɜ (ɞɢɮɡɚɳɢɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɝɚɡɨɜɚɹ 
ɡɚɳɢɬɚ ɢɥɢ Ʉɂȼ) ɢɥɢ ɜɪɭɱɧɭɸ ɫ ɛɥɨɱɧɨɝɨ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

Ɍɭɲɟɧɢɟ ɩɨɠɚɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨɞɨɣ ɫ ɩɨɦɨɳɶɸ ɞɪɟɧɱɟɪɧɵɯ 
ɨɪɨɫɢɬɟɥɟɣ ɬɢɩɚ ɈɉȾ. 

ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ (ɬɭɧɧɟɥɟɣ, ɲɚɯɬ, ɩɨɥɭɷɬɚɠɟɣ ɢ 
ɬ.ɩ.) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨ ɫɢɝɧɚɥɚɦ ɨɬ ɞɵɦɨɜɵɯ ɩɨɠɚɪɧɵɯ 
ɢɡɜɟɳɚɬɟɥɟɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɬɫɟɤɚɯ ɤɚɛɟɥɶɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɢɥɢ ɜɪɭɱɧɭɸ ɫ ɤɧɨɩɨɱɧɵɯ ɩɨɫɬɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɭ ɡɚɞɜɢɠɟɤ. Ɍɭɲɟɧɢɟ ɩɨɠɚɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɨɣ. 
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Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 
  
 7.3 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

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. 

Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
- ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɫɨɛɥɸɞɟɧɢɟ 

ɧɨɪɦɚɬɢɜɨɜ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɥɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ 
ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ, ɧɚɡɧɚɱɟɧɧɵɯ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɩɪɟɞɩɪɢɹɬɢɹ 
ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɡɚ ɩɪɨɜɟɞɟɧɢɟ ɞɚɧɧɵɯ ɪɚɛɨɬ; 

- ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ 
ɢ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɩɥɚɧɨɜ ɢ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɟɟ ɨɡɞɨɪɨɜɥɟɧɢɸ – ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɢɧɠɟɧɟɪɨɦ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫɥɭɠɛɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɋɈɌɢɉɄ). 
 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.) [53]; 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002 [54]; 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 
04.05.1999 [55]; 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» № 89-ɎɁ 
ɨɬ 24.06.1998 [56]; 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996 [57]; 
 – 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) 
[58]; 
 – 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) [49]; 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» 
(21 ɢɸɥɹ 1997 ɝ. N 117-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 23.12.2003 N 186-
ɎɁ) [50]; 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ» (23 ɧɨɹɛɪɹ 1995 ɝ. 
№ 174-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 16.05.2008 N 75-ɎɁ) [51]; 
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– 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) [5]; 

– 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) [6]. 

– Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001 [48]; 
 – ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006 [4]; 
 – Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 

Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥɛɚɤɚɧɫɤɨɣ 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 ɠɢɜɨɬɧɵɯ ɢ ɩɟɪɟɫɚɞɤɚ ɪɟɞɤɢɯ ɪɚɫɬɟɧɢɣ; 
– 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. 
 
7.3.1 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; 
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 – 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 
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. 
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7.3.2 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
 

 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɢ ɜ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 - 
ɎɁ ɨɬ 3.06.2006 [4] 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; 
 – 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. 
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7.3.3 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 
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; 
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 – ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, 
ɩɪɨɬɢɜɨɫɟɥɟɜɵɟ ɢ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
 Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɛɚɤɚɧɫɤɨɝɨ 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. Ⱥɛɚɤɚɧ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɡɚɝɪɹɡɧɟɧɧɵɦ 
ɜɨɞɨɬɨɤɨɦ. ɉɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɫɬɨɤɨɜ 
ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ ɪɚɣɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɢɦɟɟɬɫɹ. 
 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. 
Ⱥɛɚɤɚɧ ɧɟɜɟɥɢɤɨ ɢ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɛɥɸɞɟɧɢɹ ɜɨɞɨɨɯɪɚɧɧɵɯ ɩɪɚɜɢɥ ɧɟ ɞɨɥɠɧɨ 
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. 
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 8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɨɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ:  

– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ;  
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ;  
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ;  
– ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɭɟɦɨɝɨ ɞɨɯɨɞɚ (ɑȾȾ);  
– ɜɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɞɨɯɨɞɧɨɫɬɢ (ȼɇȾ). 

 
8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
ɋɨɜɪɟɦɟɧɧɵɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɭɳɟɫɬɜɭɸɬ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɨɥɶɤɨ ɨɞɧɨɣ 

ɡɚɞɚɱɢ – ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ. ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɡɚɦɟɧɢɦɵɣ ɪɟɫɭɪɫ. Ɉɧɚ ɫɜɹɡɚɧɚ ɫɨ ɜɫɟɦɢ ɜɢɞɚɦɢ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. Ɉɧɚ ɫɥɭɠɢɬ ɚɤɬɭɚɥɶɧɵɦ ɬɨɜɚɪɨɦ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɪɵɧɤɟ.  

ɉɪɨɛɥɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɟё ɧɟɥɶɡɹ ɫɨɯɪɚɧɢɬɶ ɜ ɛɨɥɶɲɢɯ 
ɤɨɥɢɱɟɫɬɜɚɯ. Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ          
ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
ɂɧɬɟɪɜɚɥɵ ɩɥɚɧɢɪɨɜɚɧɢɹ 

2020 ɝ. 2021 ɝ. 2022 ɝ. 2023 ɝ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 141 141 141 141 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 
4200,00 4200,00 4200,00 4200,00 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 49 350,0 49 350,0 49 350,0 49 350,0 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 
1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ∙ɱ 
82,25 82,25 82,25 82,25 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 
49 267,8 49 267,8 49 267,8 49 267,8 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ∙ɱ 1 007,00 1 042,00 1 077,00 1 110,00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇɥɧ.ɪɭɛ. 

4,134  4,278  4,421  4,557  

ɇȾɋ ɤ ɜɵɪɭɱɤɟ Ɇɥɧ.ɪɭɛ. 0,630  0,652  0,674  0,695  

 
Ⱦɢɧɚɦɢɤɚ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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Ɋɢɫɭɧɨɤ 8.1 – Ⱦɢɧɚɦɢɤɚ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ 
 

 8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017–2042ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɨɬ 08.02.17 ɝ. №92) [39] ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

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

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2ɬɵɫ. ɪɭɛ./Ɇȼɬ 35,983 ɦɥɧ. ɪɭɛ. 

ɉɪɨɱɢɟ 274,0ɬɵɫ. ɪɭɛ./Ɇȼɬ 38,634 ɦɥɧ. ɪɭɛ. 

ɂɬɨɝɨ ɩɨ Ƚɗɋ - 74,617ɦɥɧ. ɪɭɛ. 
 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɩɪɨɰɟɧɬɚɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 
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Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,09 

Ɉɬ 16 ɞɨ 25 ɥɟɬ 0,14 

ɋɜɵɲɟ 25 ɥɟɬ 0,2 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 
 

Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ȼɟɥɢɱɢɧɚ, ɦɥɧ. 
ɪɭɛ. 

ɈȺɈ «ɋɈ-ȿɗɋ» 135 380 ɪɭɛ/Ɇȼɬ 19,088 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 1,097 ɪɭɛ/Ɇȼɬ·ɱ 0,721 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,318 ɪɭɛ/Ɇȼɬ·ɱ 0,209 

ɂɬɨɝɨ - 20,019 

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

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ⱥɛɚɤɚɧ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. (ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ 
ɊɎ ɨɬ 30.12.2006ɝ. №876) [56]. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.5. 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
                                                                                                           Ɇɢɥɥɢɨɧɚɯ ɪɭɛɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020ɝ. 2021ɝ. 2022ɝ. 2023 ɝ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ 58,58 58,58 58,58 58,58 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 14,263 13,698 13,133  12,568  

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 74,617  74,617  74,617  74,617  

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 10,697  10,274 14,775  14,139  

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 20,019  20,726  20,812  20,812  

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 2,795 5,438 5,847  5,847  

ɂɬɨɝɨ 181,267  183,628  188,059  186,858  

 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
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Ɋɢɫɭɧɨɤ 8.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 
ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
Ƚɗɋ. 

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
– ɇȾɋ – 18% ɨɬ ɫɭɦɦɵ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
– ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
– ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
– ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
– ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ-ɱ – 4,8 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɨɞɪɚɡɞɟɥɟ 8.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6. 
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Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
                         Ɇɢɥɥɢɨɧɚɯ ɪɭɛɥɹɯ 

ɇɚɥɨɝɢ 2020ɝ. 2021ɝ. 2022ɝ. 2023 ɝ. 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 49,595 184,681 207,261 214,535 

ɇȾɋ 103,639 103,639 205,855 212,169 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ 2,544 2,472  2,472  2,472  

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ 33,190 31,573 30,280 28,986 

ɂɬɨɝɨ 188,969 322,366 445,868 458,163 

 
 8.4 ɉɪɢɛɵɥɶ 
 

ɇɚɢɥɭɱɲɟɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɨɜɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɬɱɟɬ ɨ ɩɪɢɛɵɥɹɯ ɢ 
ɭɛɵɬɤɚɯ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 
Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

    Ɇɢɥɥɢɨɧɚɯ ɪɭɛɥɹɯ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

 
2020 2021 2022 2023 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ) 593,21 1 055,57 1 146,75 1 181,62 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ 181,26 183,62 188,05 186,85 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ) 411,94 871,94 958,69 994,76 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 6,86 14,53 15,97 16,57 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ) 405,07 857,41 942,41 978,18 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20 20 20 20 

 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɬɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.3 

 

 
 

Ɋɢɫɭɧɨɤ 8.3 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 
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8.5 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: ɱɢɫɬɵɣ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢ ɬ.ɞ.  

Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ         
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 

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

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

ɜ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2021 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ  ProjectExpert ɮɢɪɦɵ ExpertSystems. Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɩɪɟɞɩɨɫɵɥɤɢ:  

ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

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

 
8.6 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɹɬɫɹ ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ          
ɬɚɛɥɢɰɟ 8.8. 
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Ɍɚɛɥɢɰɚ 8.8 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 

Ɇɢɥɥɢɨɧɚɯ ɪɭɛɥɹɯ 
Ƚɨɞɵ 2020 2021 2022 2023 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ 88,1 327,8 451,7 464,0 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ 54,9 296,2 421,4 435,0 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ 33,1 31,5 30,2 28,9 

 
8.7 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɪɚɫɱɟɬɚ – ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ 

ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ. ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.9. 

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ 

ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 77 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 4 302,57 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 3,53 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 31,22 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ/Ʉȼɬ∙ɱ 0,15 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉȼɬ 119950 

 
8.8 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 
Ɍɢɩɵ ɪɢɫɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
– ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
– ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
– ɨɩɟɪɚɰɢɨɧɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ; 
– ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
– ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 

ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 

ɪɢɫɤɢ. ɂɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.10. 
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Ɍɚɛɥɢɰɚ 8.10 – Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

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

ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦɢ, ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɸɬɫɹ: ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ, 
ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɰɟɧɚ ɫɛɵɬɚ ɢ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɢɡɦɟɧɟɧɢɹ PI 
ɧɚ ɪɢɫɭɧɤɚɯ 8.4-8.7. 
 

 
Ɋɢɫɭɧɨɤ 8.4 – Ɂɚɜɢɫɢɦɨɫɬɶ PI ɨɬ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɚ ɜɥɢɹɟɬ ɧɚ 
ɫɧɢɠɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ. 

 

Ɋɢɫɭɧɨɤ 8.5 – Ɂɚɜɢɫɢɦɨɫɬɶ PI ɨɬ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 
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ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɨɟɤɬɚ 
ɜɥɢɹɟɬ ɧɚ ɫɧɢɠɟɧɢɟ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ. 

 

Ɋɢɫɭɧɨɤ 8.6 – Ɂɚɜɢɫɢɦɨɫɬɶ PI ɨɬ ɰɟɧɵ ɫɛɵɬɚ 

ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɜɥɢɹɟɬ ɧɚ 
ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ. 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɷɬɨ ɩɪɨɰɟɧɬɧɚɹ ɫɬɚɜɤɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ 
ɩɟɪɟɫɱёɬɚ ɛɭɞɭɳɢɯ ɩɨɬɨɤɨɜ ɞɨɯɨɞɨɜ ɜ ɟɞɢɧɭɸ ɜɟɥɢɱɢɧɭ ɬɟɤɭɳɟɣ ɫɬɨɢɦɨɫɬɢ.  
 

 

Ɋɢɫɭɧɨɤ 8.7 – Ɂɚɜɢɫɢɦɨɫɬɶ PI ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ ɱɢɫɬɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 
ɫɬɨɢɦɨɫɬɶ. 
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9 ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ, 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɢ ɪɟɦɨɧɬɨɜ. 

 
9.1 ɋɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ — ɷɬɨ ɫɬɚɬɢɱɟɫɤɨɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, 

ɢɦɟɸɳɟɟ ɞɜɟ ɢɥɢ ɛɨɥɟɟ ɢɧɞɭɤɬɢɜɧɨ ɫɜɹɡɚɧɧɵɟ ɨɛɦɨɬɤɢ ɧɚ ɤɚɤɨɦ-
ɥɢɛɨ ɦɚɝɧɢɬɨɩɪɨɜɨɞɟ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɩɨɫɪɟɞɫɬɜɨɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɢɧɞɭɤɰɢɢ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɢɫɬɟɦ 
(ɧɚɩɪɹɠɟɧɢɣ) ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜ ɨɞɧɭ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɞɪɭɝɢɯ ɫɢɫɬɟɦ 
(ɧɚɩɪɹɠɟɧɢɣ), ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ. 

ɗɬɨ ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ 
ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɧɨɜɚɧ ɧɚ ɹɜɥɟɧɢɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɢɧɞɭɤɰɢɢ. ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ ɤ ɢɫɬɨɱɧɢɤɭ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɜ ɨɛɦɨɬɤɚɯ ɝɟɧɟɪɢɪɭɟɬɫɹ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, ɤɨɬɨɪɨɟ ɜɵɡɵɜɚɟɬ 
ɗȾɋ ɜɨ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɤɚɯ. Ⱦɚɧɧɚɹ ɗȾɋ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɱɢɫɥɭ  ɜɢɬɤɨɜ ɜ 
ɩɟɪɜɢɱɧɵɯ ɢ ɜɬɨɪɢɱɧɵɯ  ɨɛɦɨɬɤɚɯ. Ɉɬɧɨɲɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɠɭɳɟɣ ɫɢɥɵ ɜ 
ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɟ/ɜɬɨɪɢɱɧɨɣ ɧɚɡɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ. 

 
9.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ                  

  
Ʌɸɛɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɥɸɛɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɩɹɬɢ ɤɨɦɩɨɧɟɧɬɨɜ: 

ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ, ɨɛɦɨɬɨɤ, ɛɚɤɚ, ɤɪɵɲɤɢ ɢ ɜɜɨɞɨɜ. 
ɋɚɦɚɹ ɜɚɠɧɚɹ ɞɟɬɚɥɶ — ɦɚɝɧɢɬɨɩɪɨɜɨɞ — ɧɚɛɢɪɚɟɬɫɹ ɢɡ ɫɬɚɥɶɧɵɯ ɥɢɫɬɨɜ, 

ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɩɨɤɪɵɬ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɢɡɨɥɹɰɢɟɣ — ɫɥɨɟɦ ɥɚɤɚ ɬɨɥɳɢɧɨɣ 
0,005 ɦɦ. Ʉɨɧɫɬɪɭɤɰɢɹ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.1 

 
Ɋɢɫɭɧɨɤ 9.1 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 



117 
 

 9.3 Ɉɛɫɥɭɠɢɜɚɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 

 Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɝɭɥɹɪɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɟɝɨ 
ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɩɥɚɧɨɜɨɝɨ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ɬɟɯɧɢɱɟɫɤɢɣ ɨɫɦɨɬɪ; 
 ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ; 
 ɜɧɟɩɥɚɧɨɜɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɨɛɭɫɥɨɜɥɟɧɨ ɩɨɹɜɥɟɧɢɟɦ ɜ 

ɦɟɠɪɟɦɨɧɬɧɵɣ ɩɟɪɢɨɞ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɥɢ ɟɝɨ ɚɜɚɪɢɟɣ). 
ɉɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɫɦɨɬɪɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɨɜɟɪɹɸɬ ɩɨɤɚɡɚɧɢɹ 

ɬɟɪɦɨɦɟɬɪɨɜ ɢ ɦɚɧɨɜɚɤɭɭɦɟɬɪɨɜ; ɫɨɫɬɨɹɧɢɟ ɤɨɠɭɯɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ɨɬɫɭɬɫɬɜɢɟ 
ɬɟɱɢ ɦɚɫɥɚ; ɧɚɥɢɱɢɟ ɦɚɫɥɚ ɜ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɯ ɜɜɨɞɚɯ; ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ 
ɜ ɪɚɫɲɢɪɢɬɟɥɟ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɨɬɦɟɬɤɟ; ɫɨɫɬɨɹɧɢɟ ɢɡɨɥɹɬɨɪɨɜ, ɦɚɫɥɨɨɯɥɚɠɞɚɸɳɢɯ 
ɢ ɦɚɫɥɨɫɛɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɨɲɢɧɨɜɤɢ ɢ ɤɚɛɟɥɟɣ; ɨɬɫɭɬɫɬɜɢɟ ɧɚɝɪɟɜɚ ɤɨɧɬɚɤɬɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ; ɢɫɩɪɚɜɧɨɫɬɢ ɩɪɨɛɢɜɧɵɯ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ; ɫɨɫɬɨɹɧɢɟ 
ɫɟɬɢ ɡɚɡɟɦɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɩɨɦɟɳɟɧɢɹ. 

ȼɨ ɜɪɟɦɹ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ 
ɩɨ ɩɪɨɜɟɪɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɢɹ ɪɟɝɥɚɦɟɧɬɧɵɯ ɪɚɛɨɬ ɜ ɦɟɠɪɟɦɨɧɬɧɵɣ ɩɟɪɢɨɞ 
ɩɨ ɡɚɦɟɧɟ ɢɡɧɨɲɟɧɧɵɯ ɱɚɫɬɟɣ ɢ ɦɚɬɟɪɢɚɥɨɜ (ɪɟɡɢɧɨɜɵɟ ɭɩɥɨɬɧɟɧɢɹ, ɫɢɥɢɤɚɝɟɥɶ 
ɮɢɥɶɬɪɨɜ ɢ ɞɪ.). 

ȼɧɟɩɥɚɧɨɜɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɹɬ ɩɪɢ ɪɟɡɤɨɦ ɢɡɦɟɧɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɩɪɢ ɤɚɠɞɨɦ ɨɬɤɥɸɱɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ 
ɞɟɣɫɬɜɢɹ ɬɨɤɨɜɨɣ ɢɥɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɨɛɟɫɩɟɱɟɧɢɢ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ: 

 ɤɨɦɩɥɟɤɫ ɨɩɟɪɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɢɟɦɨɦ, ɯɪɚɧɟɧɢɟɦ, ɨɛɪɚɛɨɬɤɨɣ, 
ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ, ɫɛɨɪɨɦ, ɢɫɩɵɬɚɧɢɹɦɢ ɢ ɚɧɚɥɢɡɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ; 

 ɜɵɩɨɥɧɟɧɢɟ ɪɟɝɥɚɦɟɧɬɧɵɯ ɪɚɛɨɬ ɜ ɦɟɠɪɟɦɨɧɬɧɵɣ ɩɟɪɢɨɞ ɩɨ ɡɚɦɟɧɟ 
ɢɡɧɨɲɟɧɧɵɯ ɱɚɫɬɟɣ ɢ ɦɚɬɟɪɢɚɥɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

 
9.4 Ɋɚɡɛɨɪɤɚ ɢ ɞɟɮɟɤɬɢɪɨɜɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ, ɞɨɫɬɚɜɥɟɧɧɵɣ ɧɚ ɩɥɨɳɚɞɤɭ ɪɚɡɛɨɪɤɢ, ɨɱɢɳɚɸɬ ɨɬ ɝɪɹɡɢ, 

ɚ ɡɚɬɟɦ ɬɳɚɬɟɥɶɧɨ ɨɫɦɚɬɪɢɜɚɸɬ ɫɧɚɪɭɠɢ. ȼɧɟɲɧɢɣ ɨɫɦɨɬɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ 
ɜɵɹɜɥɟɧɢɹ ɜɧɟɲɧɢɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ: ɬɪɟɳɢɧ ɜ ɚɪɦɢɪɨɜɨɱɧɵɯ ɲɜɚɯ ɢ ɫɤɨɥɨɜ 
ɮɚɪɮɨɪɚ ɜɜɨɞɨɜ, ɧɚɪɭɲɟɧɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ ɢ ɬɟɱɢ ɦɚɫɥɚ ɢɡ ɮɥɚɧɰɟɜɵɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɬɪɭɛ, ɪɚɫɲɢɪɢɬɟɥɹ ɢ 
ɞɪɭɝɢɯ ɞɟɬɚɥɟɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɉ ɡɚɦɟɱɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɞɟɥɚɸɬ ɡɚɩɢɫɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɚɮɚɯ ɞɟɮɟɤɬɢɪɨɜɨɱɧɵɯ ɤɚɪɬ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɭɬɨɱɧɟɧɢɟ ɢɥɢ ɭɫɬɪɚɧɟɧɢɟ ɤɨɬɨɪɵɯ ɬɪɟɛɭɟɬ 
ɜɫɤɪɵɬɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɩɨɞɴɟɦɚ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɪɚɡɛɢɪɚɸɬ. 

ɉɟɪɟɞ ɪɚɡɛɨɪɤɨɣ ɦɚɫɥɨ ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ 
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ɫɥɢɜɚɸɬ. ɑɚɫɬɢɱɧɨ (ɞɨ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɹɪɦɚ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ) ɫɥɢɜɚɸɬ ɦɚɫɥɨ, 
ɤɨɝɞɚ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɟɡ ɩɨɞɴɟɦɚ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɧɚɩɪɢɦɟɪ, ɩɪɢ ɡɚɦɟɧɟ ɜɜɨɞɨɜ, ɪɟɦɨɧɬɟ ɤɨɧɬɚɤɬɨɜ 
ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ) ɢɥɢ ɬɨɥɶɤɨ ɫ ɩɨɞɴɟɦɨɦ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ, ɧɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ, 
ɧɟ ɩɪɟɜɵɲɚɸɳɟɦ ɞɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɧɟ 
ɦɚɫɥɚ. ɉɨɥɧɨɫɬɶɸ ɫɥɢɜɚɸɬ ɦɚɫɥɨ ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɭɲɤɢ ɟɝɨ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɪɟɦɨɧɬɚɯ, ɬɪɟɛɭɸɳɢɯ 
ɡɚɦɟɧɵ ɩɨɜɪɟɠɞɟɧɧɵɯ ɨɛɦɨɬɨɤ, ɢ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɦɚɫɥɨ ɧɟɩɪɢɝɨɞɧɨ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɡ-ɡɚ ɱɪɟɡɦɟɪɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɭɜɥɚɠɧɟɧɢɹ. 

Ɋɚɡɛɨɪɤɚ, ɪɟɦɨɧɬ ɢ ɫɛɨɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɜɹɡɚɧɵ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 
ɜɵɩɨɥɧɟɧɢɹ ɷɥɟɤɬɪɨɫɥɟɫɚɪɟɦ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɫɥɟɫɚɪɧɵɯ ɢ ɫɛɨɪɨɱɧɵɯ ɪɚɛɨɬ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɪɚɡɛɨɪɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɩɨɞɥɟɠɚɳɟɝɨ ɪɟɦɨɧɬɭ. 

ɉɟɪɟɞ ɪɚɡɛɨɪɤɨɣ ɩɪɨɜɟɪɹɸɬ ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɩɨɫɬɭɩɢɜɲɟɝɨ ɜ ɪɟɦɨɧɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɧɚɥɢɱɢɢ ɜɫɟ ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɢ ɞɟɬɚɥɢ, 
ɩɨɥɚɝɚɸɳɢɟɫɹ ɞɥɹ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ), ɚ ɬɚɤɠɟ ɫɨɫɬɨɹɧɢɟ ɟɝɨ ɧɚɪɭɠɧɵɯ 
ɱɚɫɬɟɣ, ɰɟɥɨɫɬɶ ɫɜɚɪɨɱɧɵɯ ɲɜɨɜ ɢ ɫɨɟɞɢɧɟɧɢɣ, ɨɬɫɭɬɫɬɜɢɟ ɬɟɱɢ ɦɚɫɥɚ ɢɡ 
ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɚɪɦɚɬɭɪɵ ɫ ɛɚɤɨɦ. 

Ɋɚɡɛɨɪɤɭ ɧɚɱɢɧɚɸɬ ɫ ɞɟɦɨɧɬɚɠɚ ɝɚɡɨɜɨɝɨ ɪɟɥɟ, ɬɟɪɦɨɦɟɬɪɚ, ɪɚɫɲɢɪɢɬɟɥɹ, 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɬɪɭɛɵ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɞɟɬɚɥɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ 
ɤɪɵɲɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɉɨɫɥɟ ɞɟɦɨɧɬɚɠɚ ɝɚɡɨɜɨɝɨ ɪɟɥɟ ɞɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɞɟɬɚɥɟɣ 
ɪɟɥɟ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɡɚɤɪɵɜɚɸɬ ɨɬɜɟɪɫɬɢɹ ɜ ɟɝɨ ɤɨɪɩɭɫɟ ɥɢɫɬɚɦɢ 
ɮɚɧɟɪɵ, ɨɪɝɚɥɢɬɚ ɢɥɢ ɬɨɥɫɬɨɝɨ ɤɚɪɬɨɧɚ ɢ ɡɚɤɪɟɩɥɹɸɬ ɛɨɥɬɚɦɢ, 
ɨɫɜɨɛɨɞɢɜɲɢɦɢɫɹ ɩɪɢ ɞɟɦɨɧɬɚɠɟ ɪɟɥɟ. 

ɉɪɨɜɟɪɤɭ ɢɫɩɪɚɜɧɨɫɬɢ, ɢɫɩɵɬɚɧɢɟ ɢ ɪɟɦɨɧɬ ɪɟɥɟ ɩɪɨɢɡɜɨɞɹɬ ɜ 
ɷɥɟɤɬɪɨɥɚɛɨɪɚɬɨɪɢɢ, ɤɭɞɚ ɢ ɞɨɫɬɚɜɥɹɸɬ ɪɟɥɟ, ɫɧɹɬɨɟ ɫ ɪɚɡɛɢɪɚɟɦɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɉɪɨɞɨɥɠɚɹ ɨɩɟɪɚɰɢɢ ɪɚɡɛɨɪɤɢ, ɞɟɦɨɧɬɢɪɭɸɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɭɸ ɬɪɭɛɭ, ɚ 
ɡɚɬɟɦ ɪɚɫɲɢɪɢɬɟɥɶ. 

Ɉɫɜɨɛɨɠɞɟɧɧɭɸ ɨɬ ɤɪɟɩɥɟɧɢɣ ɬɪɭɛɭ ɨɛɜɹɡɵɜɚɸɬ ɜɟɪɟɜɤɨɣ ɢ ɨɩɭɫɤɚɸɬ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ, ɢɫɤɥɸɱɚɸɳɟɣ ɩɨɜɪɟɠɞɟɧɢɟ ɦɟɦɛɪɚɧɵ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɬɪɭɛɵ ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɟ ɨɩɭɫɤɚɟɦɨɣ ɬɪɭɛɨɣ ɞɪɭɝɢɯ ɱɚɫɬɟɣ ɢ 
ɞɟɬɚɥɟɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɉɬɜɟɪɫɬɢɟ ɜ ɤɪɵɲɤɟ, ɝɞɟ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɬɪɭɛɚ, 
ɡɚɤɪɵɜɚɸɬ ɮɚɧɟɪɨɣ. 

Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɹɬ ɞɟɦɨɧɬɚɠ ɪɚɫɲɢɪɢɬɟɥɹ. 
ɍɞɚɥɢɜ ɪɟɥɟ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɭɸ ɬɪɭɛɭ ɢ ɪɚɫɲɢɪɢɬɟɥɶ, ɩɪɨɞɨɥɠɚɸɬ 

ɪɚɡɛɨɪɤɭ, ɩɟɪɟɯɨɞɹ ɤ ɞɟɦɨɧɬɚɠɭ ɤɪɵɲɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ⱦɟɦɨɧɬɚɠ ɤɪɵɲɤɢ 
ɩɪɨɢɡɜɨɞɹɬ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ, ɢɫɤɥɸɱɚɸɳɢɯ ɩɨɜɪɟɠɞɟɧɢɟ 
ɮɚɪɮɨɪɨɜɵɯ ɞɟɬɚɥɟɣ ɜɜɨɞɨɜ, ɨɛɦɨɬɨɤ ȼɇ ɢ ɇɇ. 

ɉɪɢ ɩɨɞɴɟɦɟ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɜɜɨɞɚɦɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɫɬɟɧɤɚɯ ɛɚɤɨɜ, ɜɧɚɱɚɥɟ ɨɬɫɨɟɞɢɧɹɸɬ ɨɬɜɨɞɵ ɢ ɞɟɦɨɧɬɢɪɭɸɬ 
ɜɜɨɞɵ, ɚ ɡɚɬɟɦ ɬɨɥɶɤɨ ɩɨɞɧɢɦɚɸɬ ɚɤɬɢɜɧɭɸ ɱɚɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ⱥɤɬɢɜɧɭɸ 
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ɱɚɫɬɶ, ɩɨɞɧɹɬɭɸ ɢɡ ɛɚɤɚ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɩɪɨɱɧɨɦ ɩɨɦɨɫɬɟ ɢɡ ɨɫɬɪɭɝɚɧɧɵɯ 
ɞɨɫɨɤ ɢɥɢ ɧɚ ɞɟɪɟɜɹɧɧɵɯ ɛɪɭɫɶɹɯ ɬɚɤ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɜɚɥɨɫɶ ɟɟ ɭɫɬɨɣɱɢɜɨɟ 
ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɦɨɬɪɚ, ɩɪɨɜɟɪɤɢ ɢ ɪɟɦɨɧɬɚ. 

ɉɪɨɞɨɥɠɚɹ ɪɚɡɛɨɪɤɭ, ɨɬɫɨɟɞɢɧɹɸɬ ɨɬɜɨɞɵ ɨɬ ɜɜɨɞɨɜ ɢ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɢ 
ɩɪɨɜɟɪɹɸɬ ɫɨɫɬɨɹɧɢɟ ɢɯ ɢɡɨɥɹɰɢɢ, ɚɪɦɢɪɨɜɨɱɧɵɯ ɲɜɨɜ ɜɜɨɞɨɜ ɢ ɤɨɧɬɚɤɬɧɨɣ 
ɫɢɫɬɟɦɵ ɩɟɪɟɤɥɸɱɚɬɟɥɹ; ɨ ɜɫɟɯ ɡɚɦɟɱɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɞɟɥɚɸɬ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɩɢɫɢ ɜ ɞɟɮɟɤɬɢɪɨɜɨɱɧɨɣ ɤɚɪɬɟ. Ⱦɚɥɟɟ ɨɬɜɟɪɬɵɜɚɸɬ ɪɵɦɵ ɫ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɲɩɢɥɟɤ, ɫɧɢɦɚɸɬ ɤɪɵɲɤɭ, ɨɬɧɨɫɹɬ ɟɟ ɜ ɫɬɨɪɨɧɭ ɢ ɭɤɥɚɞɵɜɚɸɬ ɬɚɤ, 
ɱɬɨɛɵ ɜɵɫɬɭɩɚɸɳɢɟ ɩɨɞ ɤɪɵɲɤɨɣ ɱɚɫɬɢ ɧɟ ɛɵɥɢ ɩɨɜɪɟɠɞɟɧɵ, ɜɜɨɞɵ ɡɚɳɢɳɚɸɬ 
ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɡɚɤɪɵɜ ɢɯ ɠɟɫɬɤɢɦɢ ɰɢɥɢɧɞɪɚɦɢ ɢɡ ɤɚɪɬɨɧɚ ɢɥɢ 
ɨɛɟɪɧɭɜ ɱɢɫɬɨɣ ɦɟɲɤɨɜɢɧɨɣ. 

Ɂɚɤɨɧɱɢɜ ɩɟɪɜɵɣ ɷɬɚɩ ɪɚɡɛɨɪɤɢ, ɩɟɪɟɯɨɞɹɬ ɤɨ ɜɬɨɪɨɦɭ, ɧɚɢɛɨɥɟɟ 
ɫɥɨɠɧɨɦɭ ɢ ɬɪɭɞɨɟɦɤɨɦɭ, — ɞɟɦɨɧɬɚɠɭ ɨɛɦɨɬɨɤ. Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ 
ɞɟɦɨɧɬɚɠɚ ɨɛɦɨɬɨɤ ɜɵɩɨɥɧɹɸɬ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: ɭɞɚɥɹɸɬ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɲɩɢɥɶɤɢ, ɨɬɜɟɪɬɵɜɚɸɬ ɝɚɣɤɢ ɫɬɹɠɧɵɯ ɛɨɥɬɨɜ ɢ ɫɧɢɦɚɸɬ ɹɪɦɨɜɵɟ 
ɛɚɥɤɢ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ, ɪɚɫɲɢɯɬɨɜɵɜɚɸɬ ɜɟɪɯɧɟɟ ɹɪɦɨ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ, 
ɫɜɹɡɵɜɚɹ ɢ ɪɚɫɩɨɥɚɝɚɹ ɩɚɤɟɬɵ ɩɥɚɫɬɢɧ ɜ ɩɨɪɹɞɤɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɢɯ ɛɭɞɟɬ ɭɞɨɛɧɟɟ 
ɭɤɥɚɞɵɜɚɬɶ ɩɪɢ ɲɢɯɬɨɜɤɟ ɜɟɪɯɧɟɝɨ ɹɪɦɚ. Ⱦɚɥɟɟ ɪɚɡɛɢɪɚɸɬ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ, 
ɭɞɚɥɹɸɬ ɨɬɜɨɞɵ, ɢɡɜɥɟɤɚɸɬ ɞɟɪɟɜɹɧɧɵɟ ɢ ɤɚɪɬɨɧɧɵɟ ɞɟɬɚɥɢ ɪɚɫɤɥɢɧɨɜɤɢ 
ɨɛɦɨɬɨɤ ȼɇ ɢ ɇɇ ɢ ɫɧɢɦɚɸɬ ɨɛɦɨɬɤɢ ɫɨ ɫɬɟɪɠɧɟɣ ɜɪɭɱɧɭɸ (ɨɛɦɨɬɤɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɨ 63 ɤȼ∙Ⱥ) ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ (ɨɛɦɨɬɤɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 100 ɤ ȼ ∙Ⱥ  ɢ ɜɵɲɟ) ɜɧɚɱɚɥɟ ȼɇ, ɚ ɡɚɬɟɦ ɇɇ. 

Ɉɛɧɚɪɭɠɟɧɧɭɸ ɩɭɬɟɦ ɢɫɩɵɬɚɧɢɣ ɩɪɢ ɞɟɮɟɤɬɢɪɨɜɤɟ ɩɨɜɪɟɠɞɟɧɧɭɸ 
ɨɛɦɨɬɤɭ ɞɨɫɬɚɜɥɹɸɬ ɜ ɨɛɦɨɬɨɱɧɨɟ ɨɬɞɟɥɟɧɢɟ, ɚ ɪɚɫɲɢɪɢɬɟɥɶ, ɩɟɪɟɤɥɸɱɚɬɟɥɶ, 
ɜɜɨɞɵ ɢ ɞɪɭɝɢɟ ɞɟɬɚɥɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɧɭɠɞɚɸɳɢɟɫɹ ɜ ɪɟɦɨɧɬɟ, — ɜ ɨɬɞɟɥɟɧɢɟ 
ɪɟɦɨɧɬɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ. 

 
9.5 Ɋɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 
 9.5.1 Ɋɟɦɨɧɬ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɛɦɨɬɨɤ 

 
ɉɟɪɟɢɡɨɥɢɪɨɜɤɚ ɨɛɦɨɬɨɱɧɨɝɨ ɩɪɨɜɨɞɚ. Ɉɛɦɨɬɤɭ, ɩɨɫɬɭɩɢɜɲɭɸ ɜ ɪɟɦɨɧɬ, 

ɨɫɦɚɬɪɢɜɚɸɬ ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɦɚɫɲɬɚɛɨɜ ɩɨɜɪɟɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɩɨɫɨɛɨɜ ɪɟɦɨɧɬɚ ɢ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ 
ɷɬɨɦ ɜɵɹɫɧɹɸɬ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɦɨɬɨɱɧɨɝɨ 
ɩɪɨɜɨɞɚ ɢ ɢɡɨɥɹɰɢɨɧɧɵɯ ɞɟɬɚɥɟɣ ɩɨɜɪɟɠɞɟɧɧɨɣ ɨɛɦɨɬɤɢ. ȼɨɫɫɬɚɧɨɜɢɬɶ 
ɢɡɨɥɹɰɢɸ ɢ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɛɦɨɬɨɱɧɵɣ ɩɪɨɜɨɞ, ɫɧɹɬɵɣ ɫ ɩɨɜɪɟɠɞɟɧɧɨɣ 
ɨɛɦɨɬɤɢ, ɦɨɠɧɨ ɞɨɜɨɥɶɧɨ ɱɚɫɬɨ ɢ ɷɬɢɦ ɫɥɟɞɭɟɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ. ɉɨɫɤɨɥɶɤɭ ɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɢɦɟɸɬɫɹ ɫɨɜɪɟɦɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ 
ɚɜɬɨɦɚɬɢɤɢ, ɩɨɥɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɨɛɦɨɬɨɤ ɩɪɨɢɫɯɨɞɢɬ ɨɱɟɧɶ ɪɟɞɤɨ, ɬɚɤ ɤɚɤ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɬɤɥɸɱɚɟɬɫɹ ɡɚɳɢɬɨɣ ɧɚ ɫɬɚɞɢɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɜɪɟɠɞɟɧɢɹ, ɤɨɝɞɚ ɢɡ-ɡɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɨɛɨɹ ɨɤɚɡɵɜɚɟɬɫɹ ɩɨɜɪɟɠɞɟɧɧɨɣ 
ɬɨɥɶɤɨ ɢɡɨɥɹɰɢɹ ɜɢɬɤɨɜ ɨɛɦɨɬɨɱɧɨɝɨ ɩɪɨɜɨɞɚ, ɚ ɧɟ ɫɚɦ ɩɪɨɜɨɞ. 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɩɨɜɬɨɪɧɨ ɫɧɹɬɵɣ ɫ ɨɛɦɨɬɤɢ ɩɪɨɜɨɞ ɩɨɫɥɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
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ɟɝɨ ɢɡɨɥɹɰɢɢ ɩɭɬɟɦ ɩɟɪɟɢɡɨɥɢɪɨɜɤɢ ɦɨɠɧɨ ɢ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜ ɪɟɦɨɧɬ ɨɛɦɨɬɨɤ 
ɫ ɩɪɢɡɧɚɤɚɦɢ ɫɢɥɶɧɨɝɨ ɢɡɧɨɫɚ (ɫɬɚɪɟɧɢɹ) ɢɯ ɢɡɨɥɹɰɢɢ ɜɫɥɟɞɫɬɜɢɟ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ ɱɚɫɬɵɯ ɢ ɞɥɢɬɟɥɶɧɵɯ ɩɟɪɟɝɪɟɜɨɜ. 

ɉɪɨɰɟɫɫ ɩɟɪɟɢɡɨɥɢɪɨɜɤɢ ɫɧɹɬɨɝɨ ɫ ɨɛɦɨɬɤɢ ɩɪɨɜɨɞɚ ɫɨɫɬɨɢɬ ɢɡ ɨɩɟɪɚɰɢɣ 
ɭɞɚɥɟɧɢɹ ɫ ɧɟɝɨ ɫɬɚɪɨɣ ɢɡɨɥɹɰɢɢ, ɨɬɠɢɝɚ, ɪɢɯɬɨɜɤɢ ɢ ɩɨɤɪɵɬɢɹ ɧɨɜɨɣ ɢɡɨɥɹɰɢɢ. 

ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɨɩɟɪɚɰɢɣ ɩɟɪɟɢɡɨɥɢɪɨɜɤɢ ɫɬɚɪɵɣ 
ɨɛɦɨɬɨɱɧɵɣ ɩɪɨɜɨɞ ɩɨ ɫɜɨɢɦ ɤɚɱɟɫɬɜɚɦ ɛɭɞɟɬ ɪɚɜɧɨɰɟɧɟɧ ɧɨɜɨɦɭ. 

ȼ ɪɟɦɨɧɬ ɩɨɫɬɭɩɚɸɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɨɜɪɟɠɞɟɧɢɹɦɢ. ȼ 
ɨɞɧɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɨɤɚɡɵɜɚɟɬɫɹ ɩɨɜɪɟɠɞɟɧɧɨɣ ɬɨɥɶɤɨ ɢɡɨɥɹɰɢɹ ɨɛɦɨɬɨɤ, ɚ 
ɜ ɞɪɭɝɢɯ ɛɵɜɚɸɬ ɩɨɜɪɟɠɞɟɧɵ (ɨɩɥɚɜɥɟɧɵ) ɢ ɨɛɦɨɬɨɱɧɵɟ ɩɪɨɜɨɞɚ. ɉɪɢ ɚɜɚɪɢɢ, 
ɜɵɡɜɚɜɲɟɣ ɞɚɠɟ ɱɚɫɬɢɱɧɨɟ ɜɵɝɨɪɚɧɢɟ ɩɪɨɜɨɞɨɜ ɨɛɦɨɬɤɢ, ɪɟɡɤɨ ɭɯɭɞɲɚɟɬɫɹ 
ɢɡɨɥɹɰɢɹ ɢ ɭ ɧɟɩɨɜɪɟɠɞɟɧɧɨɣ ɟɟ ɱɚɫɬɢ. Ɉɛɦɨɬɤɢ ɫ ɧɟɛɨɥɶɲɢɦ ɭɱɚɫɬɤɨɦ 
ɜɵɝɨɪɟɜɲɢɯ ɩɪɨɜɨɞɨɜ ɢ ɢɡɨɥɹɰɢɢ ɪɟɦɨɧɬɢɪɭɸɬ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɩɭɬɟɦ ɬɨɥɶɤɨ 
ɱɚɫɬɢɱɧɨɣ ɩɟɪɟɦɨɬɤɢ. Ɉɞɧɚɤɨ ɬɚɤɨɣ ɪɟɦɨɧɬ ɫɜɹɡɚɧ ɫ ɬɪɭɞɧɨɫɬɶɸ ɭɞɚɥɟɧɢɹ 
ɩɨɜɪɟɠɞɟɧɧɨɣ ɱɚɫɬɢ ɨɛɦɨɬɤɢ ɢ ɧɚɦɨɬɤɢ ɧɨɜɵɯ ɫɟɤɰɢɣ (ɚ ɩɪɢ ɷɬɨɦ ɧɟɪɟɞɤɨ 
ɧɚɪɭɲɚɟɬɫɹ ɰɟɥɨɫɬɶ ɢɡɨɥɹɰɢɢ ɧɟɩɨɜɪɟɠɞɟɧɧɨɣ ɱɚɫɬɢ ɪɟɦɨɧɬɢɪɭɟɦɨɣ ɨɛɦɨɬɤɢ). 
ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɩɪɢ ɱɚɫɬɢɱɧɨɣ ɩɟɪɟɦɨɬɤɟ ɩɨɜɪɟɠɞɟɧɧɨɣ ɨɛɦɨɬɤɢ 
ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɡɨɥɹɰɢɨɧɧɵɟ ɢ ɩɪɨɜɨɞɧɢɤɨɜɵɟ ɦɚɬɟɪɢɚɥɵ, 
ɪɚɜɧɨɰɟɧɧɵɟ ɫɨɯɪɚɧɢɜɲɢɦɫɹ ɜ ɟɟ ɧɟɩɨɜɪɟɠɞɟɧɧɨɣ ɱɚɫɬɢ, ɚ ɷɬɨ ɧɟ ɜɫɟɝɞɚ 
ɜɨɡɦɨɠɧɨ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɜɲɢɯɫɹ ɪɚɧɟɟ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɫɬɪɨɟɧɢɢ. ɉɪɢ ɱɚɫɬɢɱɧɨɣ ɩɟɪɟɦɨɬɤɟ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɵɯ, ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɢɡ-ɡɚ ɧɚɪɭɲɟɧɢɹ ɟɞɢɧɫɬɜɚ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɱɚɫɬɢɱɧɨ ɩɟɪɟɦɨɬɚɧɧɵɦɢ ɨɛɦɨɬɤɚɦɢ 
ɩɨɤɚɡɚɥɚ, ɱɬɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɯ ɪɚɛɨɬɵ ɜ 2 — 3 ɪɚɡɚ ɤɨɪɨɱɟ, ɱɟɦ ɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɦɨɬɚɧɧɵɦɢ ɨɛɦɨɬɤɚɦɢ. ɉɨɷɬɨɦɭ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɦɨɧɬɚ ɱɚɫɬɢɱɧɨ ɩɨɜɪɟɠɞɟɧɧɵɯ ɨɛɦɨɬɨɤ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ 
ɤɚɠɞɨɦ ɫɥɭɱɚɟ ɪɟɲɚɬɶ ɜɨɩɪɨɫ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɦɟɧɵ ɢɯ ɜɧɨɜɶ ɧɚɦɨɬɚɧɧɵɦɢ 
ɨɛɦɨɬɤɚɦɢ. 

ɇɚɦɨɬɨɱɧɵɟ ɫɬɚɧɤɢ ɨɫɧɚɳɚɸɬ ɲɚɛɥɨɧɚɦɢ, ɧɚɬɹɠɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ 
ɢ ɫɬɨɣɤɚɦɢ ɫ ɧɚɬɹɠɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɛɚɪɚɛɚɧɨɜ ɫ ɨɛɦɨɬɨɱɧɵɦ ɩɪɨɜɨɞɨɦ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɧɚɦɨɬɤɢ ɨɛɦɨɬɨɤ ɫɥɟɞɭɟɬ, ɢɫɩɨɥɶɡɭɹ ɱɟɪɬɟɠɢ, 
ɞɟɮɟɤɬɢɪɨɜɨɱɧɭɸ, ɦɚɪɲɪɭɬɧɭɸ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɤɚɪɬɵ, ɡɚɝɨɬɨɜɢɬɶ 
ɧɟɨɛɯɨɞɢɦɵɟ ɢɡɨɥɹɰɢɨɧɧɵɟ ɢ ɩɪɨɜɨɞɧɢɤɨɜɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɢɧɜɟɧɬɚɪɧɵɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɛɨɱɢɟ ɢ ɦɟɪɢɬɟɥɶɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ. ɇɚɞɨ 
ɩɨɞɝɨɬɨɜɢɬɶ ɲɚɛɥɨɧ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɡɦɟɪɚɦ ɛɭɞɭɳɟɣ ɨɛɦɨɬɤɢ, ɚ ɬɚɤɠɟ 
ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɧɚɦɨɬɨɱɧɨɝɨ ɫɬɚɧɤɚ. Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɨɛɦɨɬɱɢɤɚ ɞɨɥɠɧɨ 
ɛɵɬɶ ɫɜɨɛɨɞɧɨ ɨɬ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɢ ɯɨɪɨɲɨ ɨɫɜɟɳɟɧɨ. ɉɪɢ 
ɢɡɝɨɬɨɜɥɟɧɢɢ, ɫɛɨɪɤɟ ɢ ɦɨɧɬɚɠɟ ɨɛɦɨɬɨɤ ɜ ɤɚɱɟɫɬɜɟ ɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɩɪɢɦɟɧɹɸɬ ɛɭɦɚɝɭ (ɤɚɛɟɥɶɧɭɸ, ɬɟɥɟɮɨɧɧɭɸ), ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɤɚɪɬɨɧ ɢ 
ɞɟɪɟɜɹɧɧɵɟ ɞɟɬɚɥɢ, ɚ ɬɚɤɠɟ ɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɥɟɝɤɨ ɜɵɩɨɥɧɢɦɨɣ 
ɹɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɚɹ ɨɛɦɨɬɤɚ ɢɡ ɨɞɧɨɝɨ ɩɪɨɜɨɞɚ ɢ ɰɟɥɵɦ ɱɢɫɥɨɦ ɜɢɬɤɨɜ. 
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Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɜɨɡɦɨɠɧɵɯ ɢ ɧɟɪɟɞɤɨ ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɥɢɧɢɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɟɩɪɟɪɵɜɧɭɸ ɨɛɦɨɬɤɭ ȼɇ ɧɚ ɧɚɩɪɹɠɟɧɢɟ             
110 ɤȼ ɢ ɜɵɲɟ ɫɧɚɛɠɚɸɬ ɱɚɫɬɢɱɧɨɣ ɟɦɤɨɫɬɧɨɣ ɡɚɳɢɬɨɣ ɜ ɜɢɞɟ ɷɤɪɚɧɢɪɭɸɳɢɯ 
ɜɢɬɤɨɜ ɢ ɟɦɤɨɫɬɧɵɯ ɤɨɥɟɰ, ɜɵɪɚɜɧɢɜɚɸɳɢɯ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ ɜɨ ɜɯɨɞɧɵɯ 
ɤɚɬɭɲɤɚɯ ɨɛɦɨɬɤɢ. ɗɤɪɚɧɢɪɭɸɳɢɟ ɜɢɬɤɢ ɢɡ ɩɪɨɜɨɞɚ ɫ ɭɫɢɥɟɧɧɨɣ ɢɡɨɥɹɰɢɟɣ 
ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɜɯɨɞɧɵɟ ɤɚɬɭɲɤɢ ɨɛɦɨɬɤɢ, ɚ ɟɦɤɨɫɬɧɵɟ 
ɤɨɥɶɰɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɨɬɞɟɥɶɧɨ ɩɨ ɬɨɪɰɚɦ ɨɛɦɨɬɤɢ. 

ɇɟɩɪɟɪɵɜɧɵɟ ɨɛɦɨɬɤɢ, ɢɦɟɸɳɢɟ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɨɛɦɨɬɤɚɦɢ ɞɪɭɝɢɯ ɬɢɩɨɜ ɢ ɢɫɩɨɥɧɟɧɢɣ, ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɪɚɡɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɧɚɩɪɹɠɟɧɢɣ. Ɉɫɧɨɜɧɨɟ ɢɯ   ɩɪɟɢɦɭɳɟɫɬɜɨ 
— ɛɨɥɶɲɚɹ ɫɬɨɣɤɨɫɬɶ ɤ ɨɫɟɜɵɦ ɭɫɢɥɢɹɦ, ɜɨɡɧɢɤɚɸɳɢɦ ɩɪɢ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɹɯ. ɇɟɩɪɟɪɵɜɧɚɹ ɨɛɦɨɬɤɚ ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɬɨɪɰɟɜɭɸ ɨɩɨɪɧɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɞɨɩɭɫɤɚɟɬ ɩɨɞɩɪɟɫɫɨɜɤɭ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢ ɟɟ ɨɫɥɚɛɥɟɧɢɢ. 

ɇɚɦɨɬɤɚ ɨɛɦɨɬɨɤ ɞɪɭɝɢɯ ɬɢɩɨɜ (ɧɚɩɪɢɦɟɪ, ɜɢɧɬɨɜɨɣ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɧɚɦɨɬɤɟ 
ɧɟɩɪɟɪɵɜɧɨɣ ɨɛɦɨɬɤɢ. ɍɱɢɬɵɜɚɹ ɷɬɨ, ɨɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɨɜɵɯ 
ɨɛɦɨɬɨɤ ɩɪɢɜɟɞɟɧɨ ɧɚ ɩɪɢɦɟɪɟ ɧɚɦɨɬɤɢ ɨɛɦɨɬɤɢ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɬɢɩɚ ɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ — ɧɟɩɪɟɪɵɜɧɨɣ ɨɛɦɨɬɤɢ. 

ɋɭɲɤɚ ɢ ɩɪɟɫɫɨɜɤɚ ɨɛɦɨɬɤɢ. ȼɧɨɜɶ ɢɡɝɨɬɨɜɥɟɧɧɚɹ ɨɛɦɨɬɤɚ ɩɨɞɜɟɪɝɚɟɬɫɹ 
ɫɭɲɤɟ, ɞɥɹ ɱɟɝɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɬɹɝɢɜɚɟɬɫɹ (ɡɚɩɪɟɫɫɨɜɵɜɚɟɬɫɹ) ɜ ɫɩɟɰɢɚɥɶɧɵɯ 
ɩɥɢɬɚɯ, ɢɧɚɱɟ ɨɧɚ ɦɨɠɟɬ ɪɚɫɫɵɩɚɬɶɫɹ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɤ ɦɟɫɬɭ 
ɜɵɩɨɥɧɟɧɢɹ ɨɱɟɪɟɞɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ — ɫɭɲɤɢ ɢ ɩɨɞɩɪɟɫɫɨɜɤɢ. 

ɋɬɹɠɤɭ ɨɛɦɨɬɤɢ ɩɪɨɢɡɜɨɞɹɬ ɫ ɩɨɦɨɳɶɸ ɤɪɭɝɥɵɯ ɫɬɚɥɶɧɵɯ ɩɥɢɬ ɫ 
ɨɬɜɟɪɫɬɢɹɦɢ ɢ ɫɬɹɠɧɵɯ ɲɩɢɥɟɤ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɹɠɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɥɢɬɵ 
ɧɚ ɬɨɪɰɚɯ ɨɛɦɨɬɤɢ, ɩɪɨɞɟɜɚɸɬ ɜ ɨɬɜɟɪɫɬɢɹ ɩɥɢɬ ɫɬɹɠɧɵɟ ɲɩɢɥɶɤɢ ɢ, ɪɚɜɧɨɦɟɪɧɨ 
ɧɚɜɟɪɬɵɜɚɹ ɝɚɣɤɢ, ɫɬɹɝɢɜɚɸɬ, ɧɚ ɲɩɢɥɶɤɚɯ ɨɛɦɨɬɤɭ ɧɚɫɬɨɥɶɤɨ ɫɢɥɶɧɨ, ɱɬɨɛɵ ɨɧɚ 
ɧɟ ɪɚɫɫɵɩɚɥɚɫɶ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɤ ɦɟɫɬɭ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɟɣ ɨɩɟɪɚɰɢɢ — 
ɫɭɲɤɢ. 

 ɋɭɲɤɚ — ɜɚɠɧɚɹ ɨɩɟɪɚɰɢɹ, ɩɨɜɵɲɚɸɳɚɹ ɤɚɱɟɫɬɜɨ ɨɛɦɨɬɨɤ ɢ 
ɩɪɨɞɥɟɜɚɸɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɯ ɪɚɛɨɬɵ. Ɉɧɚ ɩɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɞɥɹ 
ɭɞɚɥɟɧɢɹ ɜɥɚɝɢ, ɧɚɥɢɱɢɟ ɤɨɬɨɪɨɣ ɜ ɛɭɦɚɠɧɨɣ ɢɡɨɥɹɰɢɢ ɪɟɡɤɨ ɫɧɢɠɚɟɬ 
ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɫɪɨɤ ɟɟ ɫɥɭɠɛɵ. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɨɛɦɨɬɤɚ ɛɵɥɚ ɫɬɹɧɭɬɚ ɫɬɹɠɧɵɦɢ ɩɥɢɬɚɦɢ ɬɚɤ, ɱɬɨɛɵ ɟɟ 
ɦɨɠɧɨ ɛɵɥɨ ɬɨɥɶɤɨ ɩɟɪɟɦɟɳɚɬɶ ɛɟɡ ɨɩɚɫɟɧɢɹ ɪɚɫɫɵɩɚɧɢɹ. Ȼɨɥɟɟ ɫɢɥɶɧɨɟ 
ɫɬɹɝɢɜɚɧɢɟ ɨɛɦɨɬɤɢ ɩɥɢɬɚɦɢ ɩɪɟɩɹɬɫɬɜɨɜɚɥɨ ɛɵ ɢɧɬɟɧɫɢɜɧɨɦɭ ɢɫɩɚɪɟɧɢɸ ɜɥɚɝɢ 
ɢɡ ɟɟ ɢɡɨɥɹɰɢɢ. ɉɨɷɬɨɦɭ ɩɨɫɥɟ ɫɭɲɤɢ ɩɪɨɢɡɜɨɞɹɬ ɩɨɞɩɪɟɫɫɨɜɤɭ ɨɛɦɨɬɤɢ, 
ɤɨɬɨɪɭɸ ɜɵɩɨɥɧɹɸɬ ɩɪɢ ɩɨɦɨɳɢ ɝɢɞɪɨɩɪɟɫɫɚ ɛɟɡ ɫɧɹɬɢɹ ɩɥɢɬ ɢɥɢ 
ɡɚɜɟɪɬɵɜɚɧɢɟɦ ɝɚɟɤ ɧɚ ɲɩɢɥɶɤɚɯ ɫɬɹɠɧɵɯ ɩɥɢɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɪɚɡɦɟɪ ɨɛɦɨɬɤɢ 
ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɧɟ ɞɨɫɬɢɝɧɟɬ ɬɪɟɛɭɟɦɨɣ ɜɟɥɢɱɢɧɵ. 

ɉɨɫɥɟ ɫɭɲɤɢ ɢ ɩɪɟɫɫɨɜɤɢ ɨɛɦɨɬɤɭ ɨɬɞɟɥɵɜɚɸɬ: ɩɪɨɜɟɪɹɸɬ ɟɟ ɪɚɡɦɟɪɵ, 
ɭɫɬɪɚɧɹɸɬ (ɫ ɩɨɦɨɳɶɸ ɤɥɢɧɶɟɜ), ɧɚɤɥɨɧ ɤɚɬɭɲɟɤ, ɨɛɪɟɡɚɸɬ ɜɵɫɬɭɩɚɸɳɢɟ ɱɚɫɬɢ 
ɪɟɟɤ ɢ ɤɥɢɧɶɟɜ, ɢɡɨɥɢɪɭɸɬ ɉɨɜɪɟɠɞɟɧɧɵɟ ɭɱɚɫɬɤɢ ɢɡɨɥɹɰɢɢ, ɩɨɞɛɢɜɚɸɬ 
ɜɵɫɬɭɩɚɸɳɢɟ ɩɟɪɟɯɨɞɵ ɩɪɨɜɨɞɨɜ, ɧɚɩɪɚɜɥɹɸɬ ɫɦɟɳɟɧɧɵɟ ɩɨɥɨɫɵ ɢɡɨɥɹɰɢɢ ɩɨɞ 
ɩɟɪɟɯɨɞɚɦɢ, ɜɵɹɜɥɹɸɬ ɢ ɭɫɬɪɚɧɹɸɬ ɞɪɭɝɢɟ ɞɟɮɟɤɬɵ ɨɛɦɨɬɤɢ, ɩɨɹɜɢɜɲɢɟɫɹ ɜ 
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ɩɪɨɰɟɫɫɟ ɧɚɦɨɬɤɢ, ɫɭɲɤɢ ɢɥɢ ɩɪɟɫɫɨɜɤɢ. 
ɉɨ ɨɤɨɧɱɚɧɢɢ ɧɚɦɨɬɤɢ, ɫɭɲɤɢ ɢ ɩɪɟɫɫɨɜɤɢ, ɚ ɬɚɤɠɟ ɝɨɬɨɜɭɸ ɨɛɦɨɬɤɭ 

ɩɨɞɜɟɪɝɚɸɬ ɪɚɡɥɢɱɧɵɦ ɩɪɨɜɟɪɤɚɦ ɢ ɢɫɩɵɬɚɧɢɹɦ ɫ ɰɟɥɶɸ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɟɟ ɢɡɝɨɬɨɜɥɟɧɢɹ. 

Ƚɨɬɨɜɭɸ ɨɛɦɨɬɤɭ ɨɬɩɪɚɜɥɹɸɬ ɜ ɨɬɞɟɥɟɧɢɟ ɫɛɨɪɤɢ ɢɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ 
ɫɩɟɰɢɚɥɶɧɨɣ ɪɚɦɟ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɟɣ ɟɟ ɞɟɮɨɪɦɚɰɢɸ, ɢ ɨɬɩɪɚɜɥɹɸɬ, ɧɚ 
ɯɪɚɧɟɧɢɟ ɜ ɫɭɯɨɟ ɢ ɨɬɚɩɥɢɜɚɟɦɨɟ ɩɨɦɟɳɟɧɢɟ. 

 
9.5.2 Ɋɟɦɨɧɬ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ 
 
Ɇɚɝɧɢɬɨɩɪɨɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɢɟ ɜ ɪɟɦɨɧɬ, ɧɭɠɞɚɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ 

ɱɚɫɬɢɱɧɨɦ ɪɟɦɨɧɬɟ, ɪɟɠɟ — ɜ ɪɟɦɨɧɬɟ ɫ ɩɨɥɧɨɣ ɪɚɡɛɨɪɤɨɣ ɢ ɩɟɪɟɲɢɯɬɨɜɤɨɣ 
ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ. 

ɉɪɢ ɱɚɫɬɢɱɧɨɦ ɪɟɦɨɧɬɟ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɟɝɨ ɩɨɥɧɨɣ 
ɪɚɡɛɨɪɤɟ. ɑɚɫɬɢɱɧɵɣ ɪɟɦɨɧɬ ɜɵɩɨɥɧɹɸɬ ɩɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ ɩɨɜɪɟɠɞɟɧɢɹɯ 
ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ, ɧɚɩɪɢɦɟɪ ɩɪɢ ɦɟɫɬɧɵɯ 
ɡɚɦɵɤɚɧɢɹɯ ɢ ɧɟɛɨɥɶɲɢɯ ɨɩɥɚɜɥɟɧɢɹɯ ɥɢɫɬɨɜ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ, ɩɨɜɪɟɠɞɟɧɢɹɯ 
ɢɡɨɥɹɰɢɨɧɧɵɯ ɞɟɬɚɥɟɣ, ɨɫɥɚɛɥɟɧɢɢ ɤɪɟɩɥɟɧɢɹ ɹɪɦɨɜɵɯ ɛɚɥɨɤ, ɡɚɛɨɢɧɚɯ ɢ ɬ. ɩ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɦɨɧɬɚ ɫ ɩɨɥɧɨɣ ɪɚɡɛɨɪɤɨɣ ɢ ɩɟɪɟɲɢɯɬɨɜɤɨɣ ɜɨɡɧɢɤɚɟɬ 
ɩɪɢ ɬɚɤɢɯ ɬɹɠɟɥɵɯ ɩɨɜɪɟɠɞɟɧɢɹɯ, ɤɚɤ ɩɨɠɚɪ ɫɬɚɥɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɦɨɠɟɬ ɜɵɣɬɢ 
ɢɡ ɫɬɪɨɹ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɩɥɚɫɬɢɧ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ ɢ 
ɢɡɨɥɹɰɢɨɧɧɵɯ ɞɟɬɚɥɟɣ. 

Ɋɟɦɨɧɬ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ ɫ ɩɨɜɪɟɠɞɟɧɧɵɦɢ ɩɥɚɫɬɢɧɚɦɢ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ 
ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ: ɩɨɞɝɨɬɨɜɤɢ ɤ ɪɟɦɨɧɬɭ, ɪɚɡɛɨɪɤɢ 
ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ, ɨɱɢɫɬɤɢ ɢ ɢɡɨɥɹɰɢɢ ɩɥɚɫɬɢɧ ɢ ɞɪ. 

 
9.5.3 Ɋɟɦɨɧɬ ɜɜɨɞɨɜ 
 
ȼ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɯɨɞɢɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ 

ɚɪɦɢɪɨɜɚɧɧɵɦɢ ɜɜɨɞɚɦɢ. ȼɜɨɞɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɪɚɛɨɬɚɸɬ ɜ ɬɹɠɟɥɵɯ 
ɭɫɥɨɜɢɹɯ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɱɚɫɬɶ ɜɜɨɞɚ, ɧɚɯɨɞɹɳɚɹɫɹ ɜɧɭɬɪɢ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɧɟɪɟɞɤɨ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 70 °ɋ, ɧɚ ɞɪɭɝɭɸ ɟɝɨ ɱɚɫɬɶ, ɜɨɡɜɵɲɚɸɳɭɸɫɹ ɧɚɞ 
ɤɪɵɲɤɨɣ, ɦɨɝɭɬ ɞɟɣɫɬɜɨɜɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ (—35 °ɋ ɢ ɧɢɠɟ), ɚ 
ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɚɝɪɟɫɫɢɜɧɵɟ ɜɟɳɟɫɬɜɚ ɢɡ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ. ɇɚ ɢɡɨɥɹɬɨɪɵ 
ɜɜɨɞɨɜ ɜɨɡɞɟɣɫɬɜɭɸɬ ɚɬɦɨɫɮɟɪɧɵɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɜ ɞɟɫɹɬɤɢ ɢ ɫɨɬɧɢ 
ɪɚɡ ɩɪɟɜɵɲɚɸɬ ɧɨɦɢɧɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɞɚɠɟ 
ɢɫɩɵɬɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢɡɨɥɹɬɨɪɚ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜ ɚɪɦɢɪɨɜɚɧɧɵɯ ɜɜɨɞɚɯ 
ɩɨɜɪɟɠɞɚɸɬɫɹ ɚɪɦɢɪɨɜɨɱɧɵɟ ɲɜɵ ɜ ɦɟɫɬɟ ɫɨɟɞɢɧɟɧɢɣ ɮɚɪɮɨɪɨɜɵɯ ɢɡɨɥɹɬɨɪɨɜ 
ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɮɥɚɧɰɚɦɢ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ 
ɢɡɨɥɹɬɨɪ ɩɟɪɟɦɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɜ ɲɜɚɯ ɜɨɡɧɢɤɚɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɭɫɢɥɢɹ ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɥɢɱɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪɚɫɲɢɪɟɧɢɹ ɮɚɪɮɨɪɚ ɢ ɦɟɬɚɥɥɚ. 
ɇɟɪɟɞɤɨ ɪɚɡɪɭɲɟɧɢɟ ɲɜɨɜ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɥ, 
ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɜɜɨɞ ɩɪɢ ɱɚɫɬɨɦ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɟɝɨ ɫɬɟɪɠɟɧɶ ɬɨɤɨɜ ɤ. ɡ. 

ɉɪɢ ɪɟɦɨɧɬɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɜɨɞɵ ɬɳɚɬɟɥɶɧɨ ɨɫɦɚɬɪɢɜɚɸɬ, ɨɛɪɚɳɚɹ 
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ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɫɨɯɪɚɧɧɨɫɬɶ ɢɡɨɥɹɬɨɪɚ ɢ ɰɟɥɨɫɬɶ ɚɪɦɢɪɨɜɤɢ. ȿɫɥɢ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɨɥɹɬɨɪɚ ɢɦɟɟɬɫɹ ɧɟ ɛɨɥɟɟ ɞɜɭɯ (ɧɚ ɨɞɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɥɢɧɢɢ) 
ɫɤɨɥɨɜ ɩɥɨɳɚɞɶɸ ɞɨ 1 ɫɦ2 ɢ ɝɥɭɛɢɧɨɣ ɞɨ 1 ɦɦ, ɞɟɮɟɤɬɧɵɟ ɦɟɫɬɚ ɩɪɨɦɵɜɚɸɬ ɢ 
ɩɨɤɪɵɜɚɸɬ ɞɜɭɦɹ ɫɥɨɹɦɢ ɛɚɤɟɥɢɬɨɜɨɝɨ ɥɚɤɚ, ɩɪɨɫɭɲɢɜɚɹ ɤɚɠɞɵɣ ɫɥɨɣ ɜ 
ɫɭɲɢɥɶɧɨɦ ɲɤɚɮɭ ɩɪɢ 50 — 60 °ɋ. ɂɡɨɥɹɬɨɪɵ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɞɟɮɟɤɬɨɜ 
ɡɚɦɟɧɹɸɬ ɧɨɜɵɦɢ. 

Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɹɬ ɫɛɨɪɤɭ ɜɜɨɞɚ ɢ ɟɝɨ ɩɟɪɟɚɪɦɢɪɨɜɤɭ. 
ȼɜɨɞɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɝɟɪɦɟɬɢɱɧɵ, ɩɨɷɬɨɦɭ 

ɩɟɪɟɚɪɦɢɪɨɜɚɧɧɵɣ ɜɜɨɞ ɢɫɩɵɬɵɜɚɸɬ, ɩɪɨɜɟɪɹɹ ɟɝɨ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. 
ȼɜɨɞ ɫɱɢɬɚɟɬɫɹ ɜɵɞɟɪɠɚɜɲɢɦ ɢɫɩɵɬɚɧɢɟ ɢ ɩɪɢɝɨɞɧɵɦ ɤ ɪɚɛɨɬɟ, ɟɫɥɢ ɜɨ 

ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɹ ɧɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɢɥɢ ɜ ɦɟɫɬɚɯ ɫɨɩɪɹɠɟɧɢɣ ɮɥɚɧɰɟɜ ɫ 
ɮɚɪɮɨɪɨɦ ɧɟ ɩɨɹɜɥɹɥɨɫɶ ɦɚɫɥɨ. 

 
9.5.4 Ɋɟɦɨɧɬ ɛɚɤɚ, ɤɪɵɲɤɢ, ɪɚɫɲɢɪɢɬɟɥɹ 
 
Ȼɚɤɢ ɢ ɤɪɵɲɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨɜɪɟɠɞɚɸɬɫɹ ɪɟɞɤɨ. ɉɪɢ ɪɟɦɨɧɬɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɨɜɟɪɹɸɬ ɫɨɫɬɨɹɧɢɟ ɫɜɚɪɧɵɯ ɲɜɨɜ ɛɚɤɚ, ɨɬɫɭɬɫɬɜɢɟ ɬɟɱɢ 
ɦɚɫɥɚ ɢɡ ɚɪɦɚɬɭɪɵ, ɰɟɥɨɫɬɶ ɪɟɡɶɛɵ ɤɪɟɩɟɠɧɵɯ ɞɟɬɚɥɟɣ, ɧɚɥɢɱɢɟ ɢ ɫɨɫɬɨɹɧɢɟ 
ɭɩɥɨɬɧɹɸɳɢɯ ɩɪɨɤɥɚɞɨɤ, ɩɪɨɱɧɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɮɥɚɧɰɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ 
ɬɪɭɛɵ ɧɚ ɤɪɵɲɤɟ, ɫɨɯɪɚɧɧɨɫɬɶ ɦɟɦɛɪɚɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɬɪɭɛɵ. 

ȼɫɟ ɡɚɦɟɱɟɧɧɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɭɫɬɪɚɧɹɸɬ. ɉɨɜɪɟɠɞɟɧɧɵɟ ɭɱɚɫɬɤɢ 
ɫɜɚɪɧɨɝɨ ɲɜɚ ɜɵɪɭɛɚɸɬ ɡɭɛɢɥɨɦ ɢ ɨɱɢɫɬɢɜ ɨɬ ɝɪɹɡɢ ɢ ɦɚɫɥɚ, ɫɜɚɪɢɜɚɸɬ ɜɧɨɜɶ; 
ɬɟɱɶ ɦɚɫɥɚ ɜ ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɹ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɬɪɭɛ ɫ ɛɚɤɨɦ ɭɫɬɪɚɧɹɸɬ 
ɱɟɤɚɧɤɨɣ, ɚ ɢɡ ɩɪɨɛɤɨɜɨɝɨ ɤɪɚɧɚ — ɩɪɢɬɢɪɤɨɣ ɩɪɨɛɤɢ ɩɪɢ ɩɨɦɨɳɢ ɚɛɪɚɡɢɜɧɵɯ 
ɩɨɪɨɲɤɨɜ; ɤɪɟɩɟɠɧɵɟ ɞɟɬɚɥɢ (ɛɨɥɬɵ, ɝɚɣɤɢ, ɜɢɧɬɵ) ɫ ɫɨɪɜɚɧɧɨɣ ɪɟɡɶɛɨɣ 
ɡɚɦɟɧɹɸɬ; ɩɨɜɪɟɠɞɟɧɧɵɟ ɭɩɥɨɬɧɹɸɳɢɟ ɪɟɡɢɧɨɜɵɟ ɩɪɨɤɥɚɞɤɢ ɡɚɦɟɧɹɸɬ 
ɩɪɨɤɥɚɞɤɚɦɢ ɢɡ ɦɚɫɥɨɫɬɨɣɤɨɣ ɪɟɡɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɨɥɳɢɧɵ; ɩɪɨɜɟɪɹɸɬ 
ɩɪɨɱɧɨɫɬɶ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɫɬɟɤɥɹɧɧɨɣ ɞɢɚɮɪɚɝɦɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɬɪɭɛɟ. 

ɉɨɜɪɟɠɞɟɧɧɭɸ ɞɢɚɮɪɚɝɦɭ ɢ ɩɨɬɟɪɹɜɲɭɸ ɭɩɪɭɝɨɫɬɶ ɩɪɨɤɥɚɞɤɭ ɡɚɦɟɧɹɸɬ 
ɧɨɜɨɣ. ȼɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɬɪɭɛɵ ɨɱɢɳɚɸɬ ɨɬ ɝɪɹɡɢ, 
ɩɪɨɬɢɪɚɸɬ ɬɪɹɩɤɚɦɢ ɢ ɩɪɨɦɵɜɚɸɬ ɱɢɫɬɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɦ ɦɚɫɥɨɦ. 
ɉɨɜɪɟɠɞɟɧɧɭɸ ɢɥɢ ɩɨɬɟɪɹɜɲɭɸ ɷɥɚɫɬɢɱɧɨɫɬɶ ɪɟɡɢɧɨɜɭɸ ɩɪɨɤɥɚɞɤɭ ɦɟɠɞɭ 
ɮɥɚɧɰɟɦ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɬɪɭɛɵ ɢ ɤɪɵɲɤɨɣ ɛɚɤɚ ɡɚɦɟɧɹɸɬ ɩɪɨɤɥɚɞɤɨɣ, 
ɢɡɝɨɬɨɜɥɟɧɧɨɣ ɢɡ ɥɢɫɬɚ ɦɚɫɥɨɫɬɨɣɤɨɣ ɪɟɡɢɧɵ ɬɨɥɳɢɧɨɣ ɧɟ ɦɟɧɟɟ 8 ɦɦ. 

Ɋɚɫɲɢɪɢɬɟɥɶ, ɬɟɪɦɨɫɢɮɨɧɧɵɣ ɮɢɥɶɬɪ, ɜɨɡɞɭɯɨɨɫɭɲɢɬɟɥɶ ɢ 
ɦɚɫɥɨɡɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ ɪɚɡɛɢɪɚɸɬ, ɨɱɢɳɚɸɬ ɨɬ ɲɥɚɦɚ ɢ ɝɪɹɡɢ, ɩɪɨɦɵɜɚɸɬ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɦ ɦɚɫɥɟ, ɚ ɡɚɬɟɦ ɫɨɛɢɪɚɸɬ, ɩɪɢɞɟɪɠɢɜɚɹɫɶ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɨɛɪɚɬɧɨɣ ɪɚɡɛɨɪɤɟ. ɉɨɤɪɵɬɵɟ ɪɠɚɜɱɢɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɱɢɳɚɸɬ ɫɬɚɥɶɧɵɦɢ ɳɟɬɤɚɦɢ ɢ ɨɤɪɚɲɢɜɚɸɬ. Ɏɢɥɶɬɪɵ ɢ ɜɨɡɞɭɯɨɨɫɭɲɢɬɟɥɢ 
ɩɟɪɟɡɚɪɹɠɚɸɬ, ɡɚɦɟɧɹɹ ɜ ɧɢɯ ɫɢɥɢɤɚɝɟɥɶ ɫɜɟɠɢɦ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɦ. Ƚɚɡɨɜɨɟ 
ɪɟɥɟ, ɬɟɪɦɨɦɟɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥɢɡɚɬɨɪ, ɩɪɨɛɢɜɧɨɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɢ ɞɪɭɝɢɟ 
ɤɨɧɬɪɨɥɶɧɵɟ ɢ ɡɚɳɢɬɧɵɟ ɩɪɢɛɨɪɵ ɪɟɦɨɧɬɢɪɭɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɥɚɛɨɪɚɬɨɪɢɹɯ (ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ, ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɞɪ.). 
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ȼɫɟ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɟ ɢ ɜɧɨɜɶ ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɢ 
ɞɟɬɚɥɢ ɩɨɫɥɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɨɜɟɪɨɤ ɢ ɢɫɩɵɬɚɧɢɣ ɩɨɫɬɭɩɚɸɬ ɜ ɨɬɞɟɥɟɧɢɟ 
ɫɛɨɪɤɢ, ɪɚɫɩɨɥɚɝɚɸɳɟɟ ɧɟɨɛɯɨɞɢɦɵɦ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɦ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɢɧɜɟɧɬɚɪɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɢ 
ɢɧɫɬɪɭɦɟɧɬɨɦ. 

 
9.6 ɋɛɨɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 
ɉɪɨɰɟɫɫ ɫɛɨɪɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɝɨ ɪɚɡɛɨɪɤɢ. 
ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɛɨɪɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɟɪɟɞ ɡɚɩɨɥɧɟɧɢɟɦ ɟɝɨ ɦɚɫɥɨɦ 

ɟɳɟ ɪɚɡ ɩɪɨɜɟɪɹɸɬ ɦɟɝɚɨɦɦɟɬɪɨɦ ɧɚ 1000 ȼ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɢɡɨɥɹɰɢɢ 
ɨɛɦɨɬɨɤ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɩɨɥɧɹɸɬ ɫɭɯɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɦ ɦɚɫɥɨɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɞɨ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ, 
ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɨɬɦɟɬɤɚɦɢ ɧɚ ɦɚɫɥɨɭɤɚɡɚɬɟɥɟ ɪɚɫɲɢɪɢɬɟɥɹ. Ɂɚɩɨɥɧɢɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɦɚɫɥɨɦ, ɩɪɨɜɟɪɹɸɬ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɚɪɦɚɬɭɪɵ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 
ɤɪɵɲɤɟ ɞɟɬɚɥɟɣ, ɚ ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɢɟ ɬɟɱɢ ɦɚɫɥɚ ɢɡ ɢɦɟɸɳɢɯɫɹ ɫɨɟɞɢɧɟɧɢɣ ɢ 
ɫɜɚɪɧɵɯ ɲɜɨɜ. 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɟɮɟɤɬɨɜ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɧɨɪɦɚɥɶɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ 
ɪɚɛɨɬɟ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɨɞɜɟɪɝɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɢɫɩɵɬɚɧɢɹɦ, ɨɛɴɟɦ ɢ ɧɨɪɦɵ 
ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ȽɈɋɌɨɦ. ɐɟɥɶ ɢɫɩɵɬɚɧɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ — ɩɪɨɜɟɪɤɚ 
ɟɝɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ 
ɪɟɦɨɧɬɚ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ, ɩɨɞɜɟɪɝɚɸɳɢɣɫɹ ɤɚɩɢɬɚɥɶɧɨɦɭ ɪɟɦɨɧɬɭ, ɢɫɩɵɬɵɜɚɸɬ 
ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ ɪɟɦɨɧɬɚ, ɬɚɤ ɢ ɩɨɫɥɟ ɧɟɝɨ. 

Ɉɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɨɞɜɟɪɝɚɸɬ ɢɫɩɵɬɚɧɢɹɦ, ɜ ɨɛɴɟɦ 
ɤɨɬɨɪɵɯ ɜɯɨɞɢɬ: ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ; ɨɩɪɟɞɟɥɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ; ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɛɦɨɬɨɤ 
ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ; ɩɪɨɜɟɪɤɚ ɝɪɭɩɩɵ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ; ɢɡɦɟɪɟɧɢɟ ɩɨɬɟɪɶ ɢ 
ɬɨɤɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ (ɨɩɵɬ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ), ɩɨɬɟɪɶ ɢ ɧɚɩɪɹɠɟɧɢɹ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ (ɨɩɵɬ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ); ɢɫɩɵɬɚɧɢɟ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɛɚɤɚ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɢɡɨɥɹɰɢɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɜɫɟɯ ɢɫɩɵɬɚɧɢɣ ɡɚɧɨɫɹɬ ɜ ɩɪɨɬɨɤɨɥɵ, ɜ ɤɨɬɨɪɵɯ ɭɤɚɡɵɜɚɸɬ 
ɬɚɤɠɟ ɩɪɢɛɨɪɵ ɢ ɦɟɬɨɞɵ, ɩɪɢɦɟɧɹɜɲɢɟɫɹ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ. ɗɬɢ ɞɚɧɧɵɟ 
ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɩɪɟɞɵɞɭɳɢɯ ɢɫɩɵɬɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ ɜ ɪɚɡɥɢɱɧɨɟ ɜɪɟɦɹ ɞɨ ɧɚɫɬɨɹɳɟɝɨ 
ɪɟɦɨɧɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɂɫɩɵɬɚɧɢɹ ɜɵɩɭɫɤɚɟɦɵɯ ɢɡ ɪɟɦɨɧɬɚ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɨɜ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɜɫɟɣ ɩɪɨɝɪɚɦɦɟ ɢ ɜ ɨɛɴɟɦɟ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 
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ɁȺɄɅɘЧȿɇɂȿ 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ Ⱥɛɚɤɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ⱥɛɚɤɚɧ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I 
ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,1 % ɪɚɜɧɵɯ 2225 ɢ 2663 ɦ3/ɫ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 141 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 673 ɦɥɧ. Ʉɜɬ*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 – 27,10 ɦ; 
 ɪɚɫɱɟɬɧɵɣ  – 20,8 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ  – 18,45 ɦ.  
 ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɉɅ30ɚ-ȼ ɢ ɉɅ30ɛ-ȼ. ɉɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɱɟɬɵɪɶɦɹ 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ30ɚ-ȼ-5300. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 115,4 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-840/130-52 
ɍ1 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 40 Ɇȼɬ.  
 Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 9 ɩɪɢɫɨɟɞɢɧɟɧɢɹ (4 ɟɞɢɧɢɱɧɵɯ 
ɛɥɨɤɚ, 5 ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ) ɈɊɍ 110 ɤȼ – "ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ 
ɫɢɫɬɟɦɵ ɲɢɧ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɌȾ– 63000/110; ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ  
ɌɋɁ- 1000/10,5; ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 120/19 

(ɨɞɢɧ ɩɪɨɜɨɞ ɜ ɮɚɡɟ).  
 ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ ɮɢɪɦɵ «ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ».  

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ.  Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ. ɋɬɪɨɢɬɟɥɶɧɵɟ 
ɪɚɫɯɨɞɵ ɩɪɨɩɭɫɤɚɸɬɫɹ ɱɟɪɟɡ ɝɪɟɛɟɧɤɭ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɨɣ. 
Ƚɥɭɯɚɹ – ɝɪɭɧɬɨɜɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ. 
 ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 

– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ – 34 ɦ; 
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– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 82 ɦ; 
– ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ– 62 ɦ; 
– ɝɪɭɧɬɨɜɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ – 212 ɦ. 

 ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 

– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 28 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 464 ɦ;  
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 2; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 14 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 500 ɦ; 

 Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ.  
 ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ 
ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ ɩɨɫɬɨɹɧɧɵɦɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  
 Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,374 ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɣ 
ɧɚɝɪɭɡɨɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ⱥɛɚɤɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 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: 
 – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 6,4 ɝɨɞɚ;  

– ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,15 ɪɭɛ/ɤȼɬ 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ  –  119950ɬɵɫ. ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ⱥɛɚɤɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 

 
 

 

 

 



127 
 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 
 

1. ɋɉ 14.13330.2011 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɧɵɯ ɪɚɣɨɧɚɯ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ II-7-81*. – ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ : ɈȺɈ 
ɐɉɉ, 2012. – 80 ɫ. 

2. ɋɯɟɦɚ ɢ ɩɪɨɝɪɚɦɦɚ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ 
Ɋɟɫɩɭɛɥɢɤɢ Ȼɚɲɤɨɪɬɨɫɬɚɧ ɧɚ ɩɟɪɢɨɞ 2015-2016 ɝɝ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ 
ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

3. Ɂɚɬɟɟɜɚ, ȿ. ɘ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ : ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɤ 
ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ / Ⱥ. ɘ. 
Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, ȿ. ɘ. Ɂɚɬɟɟɜɚ, Ȼ. ɂ. ɋɢɥɚɟɜ. – ɋɚɹɧɨɝɨɪɫɤ : ɋɒɎ ɄȽɌɍ, 2008. 
– 114 ɫ. 

4. ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ : ɨɮɢɰ. ɬɟɤɫɬ. – Ɇɨɫɤɜɚ : 
Ɇɚɪɤɟɬɢɧɝ, 2008. – 42 ɫ. 

5. Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 06.12.2007 N 333-ɎɁ  // ɋɩɪɚɜɨɱɧɚɹ 
ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru. 

6. Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) 
ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 
08.11.2007 N 258-ɎɁ  // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

7. ȽɈɋɌ 8339-84 ɍɫɬɚɧɨɜɤɢ ɦɚɫɥɨɧɚɩɨɪɧɵɟ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɬɭɪɛɢɧ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.07.1985 – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2008. – 8 
ɫ. 

8. Ɍɢɩɨɜɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɡɞɟɥɢɹ ɢ ɭɡɥɵ ɫɟɪɢɹ 1.424.3 – 7. 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɥɨɧɧɵ ɨɞɧɨɷɬɚɠɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɨɫɬɨɜɵɦɢ ɨɩɨɪɧɵɦɢ ɤɪɚɧɚɦɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɜɜɟɞ: 01.05.1985 // 
ɋɩɪɚɜɨɱɧɚɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ «DWG». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.dwg.ru. 

9.  ɋɌɈ 01.01.78-2012 Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. – ȼɜɟɞ. 30.07.2012 – Ɇɨɫɤɜɚ : Ɏɟɞɟɪɚɥɶɧɚɹ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ 
ɤɨɦɩɚɧɢɹ – ɊɭɫȽɢɞɪɨ, 2012. – 307 ɫ. 

10. ɇɟɤɥɟɩɚɟɜ, Ȼ. ɇ. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ: 
ɫɩɪɚɜɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: ɭɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ȼ. ɇ. ɇɟɤɥɟɩɚɟɜ, ɂ. ɉ. Ʉɪɸɱɤɨɜ. – ɂɡɞ. 4-ɟ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – 
Ɇɨɫɤɜɚ : ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1989. – 608 ɫ. 

11. Ʉɭɡɧɟɰɨɜ, Ⱦ. Ⱥ. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ⱦ. Ⱥ. Ʉɭɡɧɟɰɨɜ, ɂ. ɘ. 
ɉɨɝɨɧɹɣɱɟɧɤɨ. – Ʉɪɚɫɧɨɹɪɫɤ : ɋɎɍ, 2007. – 232 ɫ. 

12. ȽɈɋɌ Ɋ 53866-2010 Ɋɟɥɶɫɵ ɤɪɚɧɨɜɵɟ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 
13.09.2010 – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2011. – 12ɫ. 

13. ȽɈɋɌ 534-78 Ʉɪɚɧɵ ɦɨɫɬɨɜɵɟ ɨɩɨɪɧɵɟ. ɉɪɨɥɟɬɵ. – ȼɡɚɦɟɧ ȽɈɋɌ 534-
69 ; ɜɜɟɞ. 01.07.1979 – Ɇɨɫɤɜɚ: ɂɉɄ ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2002. – 4 ɫ. 

http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/


128 
 

14. ɉɪɨɲɢɧ, Ⱥ. ɋ. Ɇɨɧɬɚɠɧɵɟ ɤɪɚɧɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ 
ɜɭɡɨɜ / Ⱥ. ɋ. ɉɪɨɲɢɧ. – ɂɡɞ. 2-ɟ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇɨɫɤɜɚ: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 
1973. – 248 ɫ. 

15. ɋɌɈ 24.3182. ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɜɵɞɚɱɟ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɚ. – ȼɜɟɞ. 06.12.2007 – Ɇɨɫɤɜɚ : ɈȺɈ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ», 2007 – 20 ɫ. 

16. ɉɚɪɚɦɟɬɪɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɟɠɢɦɵ ɪɚɛɨɬɵ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜ ɩɪɢɦɟɪɚ ɢ ɢɥɥɸɫɬɪɚɰɢɹɯ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ / Ʌ.ȼ. Ɍɨɥɫɬɢɯɢɧɚ. – ɋɚɹɧɨɝɨɪɫɤ: ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ 
ɭɧɢɜɟɪɫɢɬɟɬ, 2010. – 180 ɫ. 

17. Ɏɚɣɛɢɫɨɜɢɱ, Ⱦ. Ʌ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɟɬɟɣ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ⱦ. Ʌ. Ɏɚɣɛɢɫɨɜɢɱ. – ɂɡɞ. 2-ɟ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. 
– Ɇɨɫɤɜɚ : ɂɡɞɚɬɟɥɶɫɬɜɨ ɇɐ ɗɇȺɋ, 2012. – 314 ɫ. 

18. ɋɌɈ 17330282.27.140.020-2008 ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ƚɗɋ ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɧɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 30.07.2008. – Ɇɨɫɤɜɚ : ɈȺɈ 
ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2008. – 24 ɫ. 

19. ȽɈɋɌ 2.755-87 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ. ɍɫɬɪɨɣɫɬɜɚ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɢ ɤɨɧɬɚɤɬɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. – ȼɜɟɞ. 01.01.1988. – Ɇɨɫɤɜɚ : ɂɉɄ 
ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 1998. – 7 ɫ. 

20. ȽɈɋɌ 2.722-68* ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ. Ɇɚɲɢɧɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ. - ȼɜɟɞ. 01.01.1971. – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2008. – 15 ɫ. 

21. ȽɈɋɌ 2.747-68 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ. Ɋɚɡɦɟɪɵ ɭɫɥɨɜɧɵɯ 
ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɨɡɧɚɱɟɧɢɣ. - ȼɜɟɞ. 01.01.1971. – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2008. 
– 6 ɫ. 

22. ȽɈɋɌ 2.728-74 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ. Ɋɟɡɢɫɬɨɪɵ, 
ɤɨɧɞɟɧɫɚɬɨɪɵ. - ȼɜɟɞ. 01.07.1975. – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2010. – 12 ɫ. 

23. Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɢɥɨɜɵɟ ɦɚɫɥɹɧɵɟ 
ɬɪɟɯɮɚɡɧɵɟ ɞɜɭɯɨɛɦɨɬɨɱɧɵɟ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 220ɤȼ» 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ». – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.transformator.com 

24. Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁɎ, ɌɋɁ, ɌɋɁɎɋ, ɌɋɁɋ, ɌɋɁɍ 
ɬɪɟɯɮɚɡɧɵɟ ɫɭɯɢɟ, ɜ ɬ.ɱ. ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 6 
- 20 ɤȼ, ɜ ɬ.ɱ ɞɥɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɨɞɫɬɚɧɰɢɣ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
Ʉɨɦɩɚɧɢɹ «ɗɥɟɤɬɪɨɡɚɜɨɞ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.elektrozavod.ru/. 

25. Ʉɚɬɚɥɨɝ «Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 6 - 220 ɤȼ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // «ɉɨɥɢɦɟɪ Ⱥɩɩɚɪɚɬ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://polymer-apparat.ru. 

26. Ʉɚɬɚɥɨɝ «Ɉɛɨɪɭɞɨɜɚɧɢɟ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 35 ɤȼ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // «Ʉɨɧɞɟɧɫɚɬɨɪ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.kondensator.su. 

http://www.transformator.com/
http://www.elektrozavod.ru/


129 
 

27. ɋɌɈ 56947007-29.240.30.010-2008 ɋɯɟɦɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ 
ɷɥɟɤɬɪɢɱɢɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ.. - ȼɜɟɞ. 
01.01.2007. – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2007. – 59 ɫ. 

28. Ʉɚɬɚɥɨɝ «ɉɪɨɜɨɞ ɚɥɸɦɢɧɢɟɜɵɣ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɣ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // ɈɈɈ «ɗɥɟɤɬɪɨɄɨɦɩɥɟɤɬ ɋɟɪɜɢɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.e-kc.ru. 

29. Ʉɚɬɚɥɨɝ  «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɍɨɪɝɨɜɚɹ 
ɤɨɦɩɚɧɢɹ «ɗɧɟɪɝɨɨɛɨɪɭɞɨɜɚɧɢɟ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.profenergo1.energoportal.ru. 

30. Ʉɚɬɚɥɨɝ «Ɉɛɨɪɭɞɨɜɚɧɢɟ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 35 ɤȼ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // «Ʉɨɧɞɟɧɫɚɬɨɪ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.kondensator.su. 

31. ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ: ɢɡɞ. 7. – Ɇɨɫɤɜɚ : ȾȿȺɇ, 2013. 
– 706 ɫ. 

32. ɋɉ 38.13330.2012 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ (ɜɨɥɧɨɜɵɟ, ɥɟɞɨɜɵɟ ɢ ɨɬ ɫɭɞɨɜ). Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 
2.06.04-82*. – ȼɜɟɞ. 01.01.2013 – Ɇɨɫɤɜɚ : ɈȺɈ ɐɉɉ, 2011. – 112 ɫ. 

33. Ȼɨɥɶɲɚɤɨɜ, ȼ. Ⱥ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɤɟ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ 
ɜɭɡɨɜ / ȼ. Ⱥ. Ȼɨɥɶɲɚɤɨɜ, ɘ. Ɇ. Ʉɨɧɫɬɚɧɬɢɧɨɜ, ȼ. ɇ. ɉɨɩɨɜ, ȼ. ɘ. Ⱦɚɞɟɧɤɨɜ. – 
Ʉɢɟɜ : Ƚɨɥɨɜɧɨɟ ɢɡɞɚɬɟɥɶɫɬɜɨ ɢɡɞɚɬɟɥɶɫɤɨɝɨ ɨɛɴɟɞɢɧɟɧɢɹ «ȼɢɳɚ ɲɤɨɥɚ», 1977. 
–     280 ɫ. 

34. ɋɉ 23.13330.2011 Ɉɫɧɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.02-85. – ȼɜɟɞ. 20.05.2011 – Ɇɨɫɤɜɚ : 
ɈȺɈ ɐɉɉ, 2011. – 111 ɫ. 

35. ɋɉ 58.13330.2012 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 33-01-2003. – ȼɜɟɞ. 01.01.2013  
– Ɇɨɫɤɜɚ : ɈȺɈ ɐɉɉ, 2012. – 40 ɫ. 

36. ɋɉ 41.13330.2012 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.08-87. 
– ȼɜɟɞ. 01.01.2013 – Ɇɨɫɤɜɚ : ɈȺɈ ɐɉɉ, 2012. – 69 ɫ. 

37. Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. ɑɚɫɬɶ 2 : ɭɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ / Ʌ. ɇ. 
Ɋɚɫɫɤɚɡɨɜ [ɢ ɞɪ.]. – Ɇɨɫɤɜɚ : ɂɡɞɚɬɟɥɶɫɬɜɨ Ⱥɫɫɨɰɢɚɰɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɜɭɡɨɜ, 
2008. – 528 ɫ.  

38. ȽɈɋɌ 23119-78 Ɏɟɪɦɵ ɫɬɪɨɩɢɥɶɧɵɟ ɫɬɚɥɶɧɵɟ ɫɜɚɪɧɵɟ ɫ ɷɥɟɦɟɧɬɚɦɢ 
ɢɡ ɩɚɪɧɵɯ ɭɝɨɥɤɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ – ȼɜɟɞ. 28.04.1978 – Ɇɨɫɤɜɚ : 
ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2011. – 12ɫ. 

39. ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2016-2041ɝɝ.. – 
ȼɜɟɞ. 08.02.2016 – Ɇɨɫɤɜɚ : «ɊɭɫȽɢɞɪɨ», 2008 – 14 ɫ 

40. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ: 
ɭɱɟɛ.ɩɨɫɨɛɢɟ / Ⱦ.Ⱥ. Ʉɭɰɟɧɨɜ, ɂ.ɘ. ɉɨɝɨɧɹɣɱɟɧɤɨ.- 2-ɟ ɢɡɞ. – ɋɚɹɧɨɝɨɪɫɤ: ɋɢɛ. 
ɮɟɞɟɪ. ɍɧ-ɬ; ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ, 2009.- 232ɫ. 

41. ɇɚɭɱɧɨ- ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ. ɋɪɚɜɧɟɧɢɟ ɜɚɤɭɭɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
/ Ⱦ.Ⱥ. Ɋɹɛɱɟɧɤɨ, ɇɨɜɨɫɢɛɢɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
2008. – 9 ɫ. 

http://www.e-kc.ru/


130 
 

42. Ɍɟɯɧɢɤɚ ɜɵɫɨɤɢɯ ɧɚɩɪɹɠɟɧɢɣ: ɂɡɨɥɹɰɢɹ ɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ / ȼ.ȼ. Ȼɚɡɭɬɤɢɧ, ȼ.ɉ. Ʌɚɪɢɨɧɨɜɚ. – 3-ɟ ɢɡɞ. – ɗɧɟɪɝɨɚɬɨɦ 
ɢɡɞɚɬ, 1986. - 464 ɫ. 

43. ɉɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ 
ɡɚɳɢɬɚ ɨɬ ɧɢɯ: ɍɱɟɛɧɢɤ / Ʉ.ɉ. Ʉɚɞɨɦɫɤɚɹ. – ɇɨɜɨɫɢɛɢɪɫɤ: ɂɡɞ-ɜɨ ɇȽɌɍ, 2006. – 
368 ɫ. 

44. ȽɈɋɌ 1516.1 ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚ ɧɚɩɪɹɠɟɧɢɹ 
ɨɬ 3 ɞɨ 500 ɤȼ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɢɡɨɥɹɰɢɢ // ɋɩɪɚɜɨɱɧɚɹ 
ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». 60 ɫ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru. 

45. ɇɚɭɱɧɨ- ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ. Ɉɰɟɧɤɚ ɪɚɛɨɬɵ ɜɚɤɭɭɦɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ / ȼ.ɉ. Ʉɭɤɥɢɧ, Ɇɨɫɤɨɜɫɤɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ, 2008. – 9 ɫ. 

46. ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ ɢ ɩɨɞɫɬɚɧɰɢɢ: ɍɱɟɛɧɢɤ / Ⱥ.Ⱦ. ȼɚɫɢɥɶɟɜ. – 
ɇɨɜɨɫɢɛɢɪɫɤ: ɂɡɞ-ɜɨ ɇȽɌɍ, 2006. –456 ɫ. 

47. ȽɈɋɌ 687-78 ȼɵɤɥɸɱɚɬɟɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɫɜɵɲɟ 
1000ȼ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 
«Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru.  

48. Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ : ɨɮɢɰ. ɬɟɤɫɬ. – Ɇɨɫɤɜɚ : 
Ɇɚɪɤɟɬɢɧɝ, 2008. – 55 ɫ. 

49. Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ ɧɚɫɟɥɟɧɢɹ 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 30.03.1999 N 52-ɎɁ  // ɋɩɪɚɜɨɱɧɚɹ 
ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru. 

50. Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 23.12.2003 N 186-ɎɁ  // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 
«Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

51. Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 
16.05.2008 N 75-ɎɁ  // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

52. ɊȾ 153.-34.0-03.301-00. ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɨɬ 21.12.99 N 20/2-3/3806  
// ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru. 

53. Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ : ɨɮɢɰ. ɬɟɤɫɬ. – Ɇɨɫɤɜɚ : 
Ɇɚɪɤɟɬɢɧɝ, 2001. – 39 ɫ. 

54. Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 
10.01.2002 N 7-ɎɁ  // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

55. Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɮɟɞɟɪ. ɡɚɤɨɧ 
ɨɬ 04.05.1999 N 96-ɎɁ  // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

56. Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɮɟɞɟɪ. 
ɡɚɤɨɧ ɨɬ 24.06.1998 N 89-ɎɁ  // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ 
ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 



131 
 

57. Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 13.12.1996 N 
52-ɎɁ  // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru. 

58. Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 14.03.1995 N 33-ɎɁ  // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 
«Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

59. ȽɈɋɌ 12.0.004-90, ɋɋȻɌ. Ɉɪɝɚɧɢɡɚɰɢɹ ɨɛɭɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 
Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ. // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

60. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɍɬɜɟɪɠɞɟɧɵ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 17.12.2002ɝ. №80) // ɋɩɪɚɜɨɱɧɚɹ 
ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru. 

61. ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɩɨ ɭɫɥɨɜɢɹɦ ɬɪɭɞɚ 
(ɉɪɢɤɚɡ Ɇɢɧɡɞɪɚɜɫɨɰɪɚɡɜɢɬɢɹ ɊɎ ɨɬ 26.04.2011 № 342ɧ) // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ 
ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru 

62. — Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 30.12.01. №197-ɎɁ «Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru 

63. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 24.07.1998ɝ. №125-ɎɁ «Ɉɛ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɫɬɪɚɯɨɜɚɧɢɢ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɡɚɛɨɥɟɜɚɧɢɣ» (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ) // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 
«Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/


132 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ⱥɛɚɤɚɧ ɡɚ ɩɟɪɢɨɞ    
1932-1981 ɝɝ. 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɧɚ ɫɟɤɭɧɞɭ 
Ƚɨɞ I II III IV V VI VII VIII IX X XI XII Qˆ Q௠௔௫  Qˏ Q˒ 
1932 54 47 42 261 754 1192 606 545 421 302 257 81 380 1192 149 704 
1933 62 57 48 262 727 1201 698 686 590 374 308 83 425 1201 171 780 
1934 55 52 54 195 1065 1678 536 471 561 397 231 85 448 1678 153 862 
1935 51 42 37 179 938 729 604 586 502 377 197 68 359 938 136 672 
1936 54 43 36 137 1212 1130 529 510 400 296 173 80 383 1212 117 756 
1937 63 60 54 194 841 1343 911 748 608 331 214 88 455 1343 143 890 
1938 58 47 42 350 1400 928 847 723 537 319 260 87 467 1353 166 887 
1939 58 64 58 317 1401 1574 872 737 695 390 283 114 547 1574 183 1056 
1940 45 43 38 230 1115 955 646 544 454 300 140 76 383 1105 125 743 
1941 62 54 54 203 908 884 620 490 504 378 196 94 371 908 149 681 
1942 60 52 46 176 1344 1436 773 687 580 350 224 76 484 1436 141 964 
1943 47 40 35 264 903 930 700 563 416 350 171 74 374 930 140 702 
1944 42 35 34 202 845 732 438 366 365 289 125 65 295 845 113 549 
1945 52 36 32 354 949 884 550 584 527 397 152 77 383 949 157 699 
1946 54 44 38 183 723 569 408 404 365 300 157 85 278 723 123 494 
1947 55 45 37 304 940 1022 622 596 652 361 193 73 408 922 153 766 
1948 53 49 47 221 1096 687 481 542 590 379 152 87 365 1096 141 679 
1949 68 60 44 304 1336 1756 991 779 638 369 274 93 559 1756 173 1100 
1950 60 61 52 161 994 777 635 578 559 388 188 82 378 994 142 709 
1951 56 49 41 154 1158 1008 504 425 548 388 158 79 381 1158 132 729 
1952 53 50 43 169 1331 932 505 533 485 341 171 69 390 1331 128 757 
1953 69 67 54 319 1096 1821 926 666 591 370 187 102 522 1821 167 1020 
1954 53 40 35 131 1079 841 553 525 402 296 121 74 346 1079 107 680 
1955 48 34 32 163 669 1000 741 622 506 356 215 66 371 1000 131 708 
1956 50 41 33 172 1093 1743 627 556 542 358 180 63 455 1743 128 912 
1957 74 38 27 161 969 891 557 453 530 395 180 65 362 969 134 680 
1958 54 46 38 169 798 965 432 454 541 385 184 74 345 965 136 638 
1959 44 38 35 192 979 1066 597 489 373 287 119 76 358 1066 113 701 
1960 56 48 47 197 978 1201 656 439 447 320 116 87 383 1201 124 744 
1961 60 61 52 379 998 963 671 691 638 364 129 81 424 998 161 792 
1962 59 57 59 275 1062 1047 646 517 505 392 203 85 409 1062 161 755 
1963 86 63 59 202 1221 843 614 460 401 282 168 99 375 1221 137 708 
1964 61 51 40 188 869 929 610 464 411 314 153 73 347 929 126 657 
1965 73 74 72 295 547 638 445 410 459 298 140 89 295 638 149 500 
1966 67 56 56 220 1234 801 120 442 510 366 212 87 348 1234 152 621 
1967 58 48 68 352 1359 1678 733 677 424 309 140 92 495 1678 152 974 
1968 75 55 61 377 1137 803 638 679 473 330 141 100 406 1137 163 746 
1969 49 39 37 273 921 1522 441 456 414 289 86 82 384 1522 122 751 
1970 69 25 13 324 1282 1148 422 426 407 319 197 78 393 1282 146 737 
1971 60 58 62 308 1163 1108 617 575 426 366 160 80 415 1163 156 778 
1972 59 56 53 355 1587 1431 963 700 470 365 282 75 533 1587 178 1030 
1973 44 41 50 215 930 938 714 485 414 280 116 61 357 938 115 696 
1974 28 29 27 303 1168 1426 664 631 443 328 202 74 444 1426 142 866 
1975 44 63 43 302 975 1782 424 414 400 260 157 81 412 1782 136 799 
1976 61 44 39 229 1175 1112 547 443 442 333 196 96 393 1175 143 744 
1977 47 29 26 287 874 727 523 529 326 250 130 83 321 874 122 596 

 

 



133 
 

Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ƚɨɞ I II III IV V VI VII VIII IX X XI XII Qˆ Q௠௔௫  Qˏ Q˒ 

1978 48 22 14 213 1072 1353 542 447 403 290 282 116 400 1353 141 763 
1979 28 41 34 163 1043 934 396 489 400 144 119 66 321 1043 85 652 
1980 66 62 51 160 1268 792 614 410 399 200 173 49 354 1268 109 697 
1981 60 57 61 376 1398 970 483 682 456 287 274 107 434 1398 175 798 

 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɚɫɱёɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 

Ɂɢɦɚ Ʌɟɬɨ 
ɑɚɫ  ɗɧɟɪɝɢɹ Ɇɨɳɧɨɫɬɶ ɑɚɫ 

 

ɗɧɟɪɝɢɹ Ɇɨɳɧɨɫɬɶ 

8 3902 0 0 9 3250 0 0 
9 3885 17 17 10 3239 11 11 
17 3874 39 28 13 3235 19 15 
18 3861 77 41 11 3229 36 21 
7 3861 79 41 8 3223 60 27 
19 3831 226 71 12 3193 210 57 
10 3829 242 73 15 3181 283 69 
11 3828 247 74 14 3152 484 98 
12 3810 394 92 16 3147 528 103 
20 3805 433 97 17 3138 601 111 
13 3802 468 100 7 3112 868 138 
16 3793 571 110 20 3108 906 141 
14 3787 632 115 18 3105 949 145 
15 3781 720 121 19 3101 1004 149 
6 3737 1338 166 21 3100 1015 150 
21 3711 1725 191 22 3056 1666 193 
22 3632 2978 270 6 3030 2080 219 
5 3567 4083 335 23 2992 2740 258 
23 3542 4546 360 24 2955 3397 295 
24 3499 5365 404 5 2945 3592 305 
4 3463 6087 440 1 2917 4158 333 
2 3447 6423 456 4 2895 4610 355 
3 3426 6878 476 2 2888 4773 362 
1 3424 6924 478 3 2875 5063 375 

 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ 

                                                                                                                                Ɇɨɳɧɨɫɬɶ ɜ ɦɟɝɚɜɚɬɬɚɯ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Pɫɪ, Ɇȼɬ 3955 3807 3550 3254 2997 2849 2849 2997 3254 3550 3807 3955 

Pmax, Ɇȼɬ 4223 4059 3777 3451 3169 3005 3005 3169 3451 3777 4059 4223 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – ȼɟɥɢɱɢɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

Ƚɨɞ Qmax,ɦ3/c K K-1 (K-1)2 (K-1)3 

1932 1821 1,511 0,511 0,261 0,133 
1933 1782 1,478 0,478 0,229 0,110 
1934 1756 1,457 0,457 0,209 0,095 
1935 1743 1,446 0,446 0,199 0,089 
1936 1678 1,392 0,392 0,154 0,060 
1937 1678 1,392 0,392 0,154 0,060 
1938 1587 1,317 0,317 0,100 0,032 
1939 1574 1,306 0,306 0,094 0,029 
1940 1522 1,263 0,263 0,069 0,018 
1941 1436 1,191 0,191 0,037 0,007 
1942 1426 1,183 0,183 0,034 0,006 
1943 1398 1,160 0,160 0,026 0,004 
1944 1353 1,123 0,123 0,015 0,002 
1945 1353 1,123 0,123 0,015 0,002 
1946 1343 1,114 0,114 0,013 0,001 
1947 1331 1,104 0,104 0,011 0,001 
1948 1282 1,064 0,064 0,004 0,000 
1949 1268 1,052 0,052 0,003 0,000 
1950 1234 1,024 0,024 0,001 0,000 
1951 1221 1,013 0,013 0,000 0,000 
1952 1212 1,006 0,006 0,000 0,000 
1953 1201 0,996 -0,004 0,000 0,000 
1954 1201 0,996 -0,004 0,000 0,000 
1955 1192 0,989 -0,011 0,000 0,000 
1956 1175 0,975 -0,025 0,001 0,000 
1957 1163 0,965 -0,035 0,001 0,000 
1958 1158 0,961 -0,039 0,002 0,000 
1959 1137 0,943 -0,057 0,003 0,000 
1960 1111 0,922 -0,078 0,006 0,000 
1961 1105 0,917 -0,083 0,007 -0,001 
1962 1096 0,909 -0,091 0,008 -0,001 
1963 1079 0,895 -0,105 0,011 -0,001 
1964 1066 0,884 -0,116 0,013 -0,002 
1965 1062 0,881 -0,119 0,014 -0,002 
1966 1000 0,830 -0,170 0,029 -0,005 
1967 998 0,828 -0,172 0,030 -0,005 
1968 994 0,825 -0,175 0,031 -0,005 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 

Ƚɨɞ Qmax,ɦ3/c K K-1 (K-1)2 (K-1)3 
1969 969 0,804 -0,196 0,038 -0,008 
1970 965 0,801 -0,199 0,040 -0,008 
1971 949 0,787 -0,213 0,045 -0,010 
1972 938 0,778 -0,222 0,049 -0,011 
1973 938 0,778 -0,222 0,049 -0,011 
1974 930 0,772 -0,228 0,052 -0,012 
1975 929 0,771 -0,229 0,053 -0,012 
1976 922 0,765 -0,235 0,055 -0,013 
1977 908 0,753 -0,247 0,061 -0,015 
1978 874 0,725 -0,275 0,076 -0,021 
1979 845 0,701 -0,299 0,089 -0,027 
1980 723 0,600 -0,400 0,160 -0,064 
1981 638 0,529 -0,471 0,222 -0,104 

 60264 49,999 0,00 2,77 0,31 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

Ƚɨɞ Qɫɪ. ɝɨɞ Ƚɨɞ Qɫɪ. ɦɟɠɟɧɶ Ƚɨɞ Qɫɪ. ɉɚɜɨɞɨɤ ɪ, % 

1932 380 1932 149 1949 1100 2 
1949 559 1939 183 1939 1056 4 
1939 547 1972 178 1972 1030 6 
1972 533 1981 175 1953 1020 8 
1953 522 1949 173 1967 974 10 
1967 495 1933 171 1942 964 12 
1942 484 1953 167 1956 912 14 
1938 467 1938 166 1937 890 16 
1956 455 1968 163 1938 887 18 
1937 455 1962 161 1974 866 20 
1934 448 1961 161 1934 862 22 
1974 444 1945 157 1975 799 24 
1981 434 1971 156 1981 798 25 
1933 425 1934 153 1961 792 27 
1961 424 1947 153 1933 780 29 
1971 415 1967 152 1971 778 31 
1975 412 1966 152 1947 766 33 
1962 409 1941 149 1978 763 35 
1947 408 1965 149 1952 757 37 
1968 406 1970 146 1936 756 39 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ.2 

Ƚɨɞ Qɫɪ. ɝɨɞ Ƚɨɞ Qɫɪ. ɦɟɠɟɧɶ Ƚɨɞ Qɫɪ. ɉɚɜɨɞɨɤ ɪ, % 

1978 400 1937 143 1962 755 41 
1976 393 1976 143 1969 751 43 
1970 393 1950 142 1968 746 45 
1952 390 1974 142 1960 744 47 
1969 384 1948 141 1976 744 49 
1936 383 1978 141 1940 743 51 
1945 383 1942 141 1970 737 53 
1960 383 1943 140 1951 729 55 
1940 382 1963 137 1950 709 57 
1951 381 1935 136 1963 708 59 
1950 378 1958 136 1955 708 61 
1963 375 1975 136 1932 704 63 
1943 374 1957 134 1943 702 65 
1955 371 1951 132 1959 701 67 
1941 371 1955 131 1945 699 69 
1948 365 1956 128 1980 697 71 
1957 362 1952 128 1973 696 73 
1935 359 1964 126 1941 681 75 
1959 358 1940 125 1954 680 76 
1973 357 1960 124 1957 680 78 
1980 354 1946 123 1948 679 80 
1966 348 1969 122 1935 672 82 
1964 347 1977 122 1964 657 84 
1954 346 1936 117 1979 652 86 
1958 345 1973 115 1958 638 88 
1979 321 1944 113 1966 621 90 
1977 319 1959 113 1977 596 92 
1965 295 1980 109 1944 549 94 
1944 295 1954 107 1965 500 96 
1946 278 1979 85 1946 494 98 

 
Ɍɚɛɥɢɰɚ Ȼ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 

Ɇɟɫɹɰ I II III IV V VI ܳ˄ы˕, ˏଷ/ܿ 29 43 36 171 1033 925 ܳ˒, ˏଷ/ܿ 0 0 0 0 0 0 ܳ˗, ˏଷ/ܿ 2 2 2 2 2 2 ܳˋ, ˏଷ/ܿ 0 0 0 1 1 1 ܳˎ, ˏଷ/ܿ 3 3 5 7 0 0 ܳʒЭʠ, ˏଷ/ܿ 12 10,3 10,8 47,7 117 90,4 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ.3 

Ɇɟɫɹɰ I II III IV V VI 𝑧ʜʐ, ,ːܪ 470,31 470,72 466,08 464,43 464,70 464,46 ˏ ˏ 29,24 29,00 29,27 27,62 22,98 23,39 ˄ܰ, ʛʑ˕ 6037 9336 7106 37660 200176 182385 ܳʑʤʙ, ˏଷ/ܿ 135 135 135 270 270 270 𝑧ʜʐ, ,ːܪ 467,08 467,08 467,08 465,79 466,19 466,19 ˏ ˏ 27,51 27,51 27,91 26,62 26,62 26,62 ʑܰʤʙ, ʛʑ˕ 31417 31417 31873 60801 60801 60801 

 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.3 

Ɇɟɫɹɰ VII VIII IX X XI XII ܳ˄ы˕, ˏଷ/ܿ 392 484 396 151 125 69 ܳ˒, ˏଷ/ܿ 0 0 0 0 0 0 ܳ˗, ˏଷ/ܿ 2 2 2 2 2 2 ܳˋ, ˏଷ/ܿ 2 1 1 1 0 0 ܳˎ, ˏଷ/ܿ 0 0 0 0 3 3 ܳʒЭʠ, ˏଷ/ܿ 21,6 20,5 24,5 32,3 16,3 13,6 𝑧ʜʐ, ,ːܪ 465,14 465,98 465,94 467,95 468,46 467,92 ˏ ˏ 25,78 25,24 25,75 27,76 27,72 28,56 ˄ܰ, ʛʑ˕ 84619 102739 85598 34807 28125 15535 ܳʑʤʙ, ˏଷ/ܿ 270 270 270 270 135 135 𝑧ʜʐ, ,ːܪ 466,19 466,19 467,08 467,08 467,08 467,08 ˏ ˏ 26,62 26,62 26,62 26,62 27,51 27,51 ʑܰʤʙ, ʛʑ˕ 60801 60801 60801 60801 31417 31417 

 
Ɍɚɛɥɢɰɚ Ȼ.4 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇ(1) 

Ɋɚɫɯɨɞ, ˏଷ/˔ ௧ܸ, ˍˏଷ 

Ȼ(2) 
ɉɨɬɟɪɢ 

ɉ.Ȼ.(7) ȼɏɄ ȼȾɏ. Ƚɗɋ ɇȻ 
ɉ(3) ɂ(4) Ɏ(5) Ʌ(6) ɢɡɦ. ɧɚɱ. ɤɨɧ. 

10 151 0 0 2 0 151 270 117 268 270 0,30 7,94 7,64 

11 125 0 0 2 3 125 135 28 153 155 0,07 7,64 7,56 

12 69 0 0 2 3 69 135 661 730 732 1,71 7,56 5,85 

1 29 0 1 2 3 29 135 753 782 784 1,95 5,85 3,90 

2 43 0 1 2 3 43 135 130 173 175 0,34 3,90 3,56 

3 36 0 1 2 5 36 135 97 133 135 0,25 3,56 3,31 

4 171 0 2 2 7 171 270 104 275 277 0,27 3,31 3,04 

5 1033 0 1 2 0 1033 270 -765 268 270 -1,98 3,04 5,02 

6 925 0 1 2 0 925 270 -657 268 270 -1,70 5,02 6,73 

7 392 0 1 2 0 392 270 -124 268 270 -0,32 6,73 7,05 

8 484 2 0 2 0 484 270 -216 268 270 -0,56 7,05 7,61 

9 396 2 0 2 0 396 270 -128 268 270 -0,33 7,61 7,94 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.4 

Ɇ(1) 

Ɉɬɦɟɬɤɚ, ɦ   

ȼȻ 
ɇȻ 

  

ɧɚɱɚɥɶɧɚɹ ɤɨɧɟɱɧɚɹ ɫɪɟɞɧɹɹ ܪ௧ , ˏ ௧ܰ , ʛʑ˕ 

10 494,00 493,81 493,90 467,08 26,52 61,2 

11 493,81 493,76 493,79 466,46 27,03 35,0 

12 493,76 492,76 493,26 470,63 22,33 137,9 

1 492,76 491,27 492,02 470,86 20,85 138,0 

2 491,27 490,72 490,99 466,71 23,99 35,1 

3 490,72 490,19 490,45 465,79 24,36 27,4 

4 490,19 489,49 489,84 467,14 22,40 52,1 

5 489,49 492,31 490,90 467,08 23,52 53,3 

6 492,31 493,25 492,78 467,08 25,40 57,6 

7 493,25 493,44 493,34 467,08 25,96 58,9 

8 493,44 493,79 493,62 467,08 26,23 59,5 

9 493,79 494,00 493,89 467,08 26,51 60,1 

(1) Ɇɟɫɹɰ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 
(2) Ȼɵɬɨɜɨɣ 
(3) ɉɨɬɪɟɛɥɟɧɢɹ 
(4) ɂɫɩɚɪɟɧɢɹ 
(5) Ɏɢɥɶɬɪɚɰɢɢ 
(6) Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɹ 
(7) ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ  

 
Ɍɚɛɥɢɰɚ Ȼ.5 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ         
1 ɫɩɨɫɨɛ 

Ɇ 

Ɋɚɫɯɨɞ, ˏଷ/˔ ௧ܸ, ˍˏଷ 

Ȼ 
ɉɨɬɟɪɢ 

ɉ.Ȼ. ȼɏɄ ȼȾɏ. Ƚɗɋ ɇȻ 
ɉ ɂ Ɏ Ʌ ɢɡɦ. ɧɚɱ. ɤɨɧ. 

10 250 0 0 2 0 250 270 117 367 369 0,30 7,94 7,64 

11 125 0 0 2 3 125 135 28 153 155 0,07 7,64 7,56 

12 100 0 0 2 3 100 135 630 730 732 1,63 7,56 5,93 

1 75 0 1 2 3 75 135 700 775 777 1,81 5,93 4,12 

2 75 0 1 2 3 75 135 94 169 171 0,24 4,12 3,87 

3 73 0 1 2 5 73 135 140 213 215 0,36 3,87 3,51 

4 240 0 2 2 7 240 270 181 421 423 0,47 3,51 3,04 

5 1036 0 1 2 0 1036 270 -764 272 274 -1,98 3,04 5,02 

6 1197 0 1 2 0 1197 270 -660 537 539 -1,71 5,02 6,73 

7 426 0 1 2 0 426 270 -120 306 308 -0,31 6,73 7,04 

8 516 2 0 2 0 516 270 -220 296 298 -0,57 7,04 7,61 

9 437 2 0 2 0 437 270 -126 311 313 -0,33 7,61 7,94 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.5 

Ɇ 

Ɉɬɦɟɬɤɚ, ɦ    

ȼȻ 
ɇȻ 

   

ɧɚɱ. ɤɨɧ. ɫɪ. ܪ௧ , ˏ ௧ܰ , ʛʑ˕ W, ɦɥɧ. ɤȼɬ·ɱ 

10 494,00 493,81 493,90 467,80 25,80 81,5 61 

11 493,81 493,76 493,79 466,46 27,03 35,0 25 

12 493,76 492,80 493,28 470,63 22,35 138,0 103 

1 492,80 491,55 492,18 470,83 21,05 138,0 103 

2 491,55 491,23 491,39 466,66 24,44 34,9 23 

3 491,23 490,62 490,93 466,61 24,02 43,3 32 

4 490,62 489,49 490,05 468,14 21,62 77,0 55 

5 489,49 492,31 490,90 467,11 23,49 54,0 40 

6 492,31 493,25 492,78 468,75 23,73 107,8 78 

7 493,25 493,44 493,34 467,38 25,67 66,4 49 

8 493,44 493,79 493,62 467,30 26,01 65,1 48 

9 493,79 494,00 493,89 467,41 26,18 68,9 50 
       668 

 
Ɍɚɛɥɢɰɚ Ȼ.6 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ          
2 ɫɩɨɫɨɛ 

Ɇ 

Ɋɚɫɯɨɞ, ˏଷ/˔ ௧ܸ, ˍˏଷ 

Ȼ 
ɉɨɬɟɪɢ 

ɉ.Ȼ. ȼɏɄ ȼȾɏ. Ƚɗɋ ɇȻ 
ɉ ɂ Ɏ Ʌ ɢɡɦ. ɧɚɱ. ɤɨɧ. 

10 250 0 0 2 0 250 270 117 367 369 0,30 7,94 7,64 

11 125 0 0 2 3 125 135 28 153 155 0,07 7,64 7,56 

12 100 0 0 2 3 100 135 630 730 732 1,63 7,56 5,93 

1 75 0 1 2 3 75 135 700 775 777 1,81 5,93 4,12 

2 75 0 1 2 3 75 135 94 169 171 0,24 4,12 3,87 

3 73 0 1 2 5 73 135 140 213 215 0,36 3,87 3,51 

4 240 0 2 2 7 240 270 181 421 423 0,47 3,51 3,04 

5 1036 0 1 2 0 1036 270 -768 268 270 -1,99 3,04 5,03 

6 1197 0 1 2 0 1197 270 -929 268 270 -2,41 5,03 7,44 

7 426 0 1 2 0 426 270 -70 356 358 -0,18 7,44 7,62 

8 516 2 0 2 0 516 270 -110 406 408 -0,29 7,62 7,91 

9 437 2 0 2 0 437 270 -13 424 426 -0,03 7,91 7,94 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.6 

Ɇ 

Ɉɬɦɟɬɤɚ, ɦ    

ȼȻ 
ɇȻ 

   

ɧɚɱ. ɤɨɧ. ɫɪ. ܪ௧ , ˏ ௧ܰ , ʛʑ˕ W, ɦɥɧ. ɤȼɬ·ɱ 

10 494,00 493,81 493,90 467,80 25,80 81,5 61 

11 493,81 493,76 493,79 466,46 27,03 35,0 25 

12 493,76 492,80 493,28 470,63 22,35 138,0 103 

1 492,80 491,55 492,18 470,83 21,05 138,0 103 

2 491,55 491,23 491,39 466,66 24,44 34,9 23 

3 491,23 490,62 490,93 466,61 24,02 43,3 32 

4 490,62 489,49 490,05 468,14 21,62 77,0 55 

5 489,49 492,32 490,90 467,08 23,52 53,3 40 

6 492,32 493,68 493,00 467,08 25,62 58,1 42 

7 493,68 493,80 493,74 467,73 25,71 77,4 58 

8 493,80 493,98 493,89 468,05 25,54 87,7 65 

9 493,98 494,00 493,99 468,15 25,53 91,6 66 
       673 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
Ɍɚɛɥɢɰɚ ȼ.1 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɉɅ30ɚ-ȼ 

ɉɚɪɚɦɟɬɪ Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ ܦଵ, ɦ 4,50 4,75 5,00 5,30 5,60 6,00 6,30 6,70 7,10 𝜂ʡ, ɨ.ɟ. 0,927 0,927 0,928 0,928 0,929 0,929 0,930 0,930 0,93 ܰ′˃, ʛʑ˕ 29989 33431 37061 41664 46538 53458 58963 66725 74968 𝑧′˃ 4,70 4,22 3,80 3,38 3,03 2,64 2,39 2,11 1,88 𝑧˃ 6,00 5,00 4,00 4,00 4,00 3,00 3,00 3,00 2,00 ˃ܰ, ʛʑ˕ 23500 28200 35250 35250 35250 47000 47000 47000 70500 
Δ, ɨ.ɟ. 1,046 1,047 1,047 1,048 1,048 1,049 1,049 1,050 1,05 ݊, ˑ˄⁄̝  130,61 123,77 117,61 110,98 105,07 98,09 93,44 87,89 82,96 ݊˔, ˑ˄⁄̝  136,40 125,00 125,00 115,40 107,10 100,00 93,80 88,20 83,20 ݊′ூ ௠௔௫, ˑ˄⁄̝  139,71 135,11 142,19 139,11 136,37 136,39 134,30 134,26 134,18 ݊′ூ ˓, ˑ˄⁄̝  131,58 127,25 133,92 131,01 128,44 128,45 126,48 126,45 126,37 ݊′ூ ௠𝑖௡, ˑ˄⁄̝  115,28 111,48 117,32 114,78 112,52 112,53 110,81 110,78 110,71 ܳ′ூ ∙ 𝜂ʡ ɧɚ ݊′ூ ˓ 1,286 1,385 1,562 1,390 1,245 1,446 1,312 1,160 1,549 ܳ′ூ ∙ 𝜂ʡ ɧɚ ݊′ூ ௠𝑖௡ 0,864 0,931 1,050 0,935 0,837 0,973 0,882 0,780 1,042 ܳ′ூ௠𝑖௡ ɩɪɢ ݊′ூ ௠𝑖௡ 1,517 1,362 1,229 1,093 0,979 0,852 0,773 0,683 0,608 ܳ′ூ௠𝑖௡ ɩɪɢ ݊′ூ ௠௔௫ 1,252 1,123 1,014 0,902 0,808 0,703 0,638 0,564 0,502 

 
Ɍɚɛɥɢɰɚ ȼ.2 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɉɅ30ɛ-ȼ 

ɉɚɪɚɦɟɬɪ Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ ܦଵ, ɦ 4,50 4,75 5,00 5,30 5,60 6,00 6,30 6,70 7,10 𝜂ʡ, ɨ.ɟ. 0,922 0,923 0,923 0,924 0,924 0,925 0,926 0,926 0,93 ܰ′˃, ʛʑ˕ 30683 34207 37923 42637 47628 54714 60352 68302 76745 𝑧′˃ 4,60 4,12 3,72 3,31 2,96 2,58 2,34 2,06 1,84 𝑧˃ 6,00 5,00 4,00 4,00 3,00 3,00 3,00 3,00 2,00 ˃ܰ, ʛʑ˕ 23500 28200 35250 35250 47000 47000 47000 47000 70500 
Δ, ɨ.ɟ. 1,036 1,037 1,037 1,038 1,039 1,039 1,040 1,041 1,04 ݊, ˑ˄⁄̝  134,12 127,10 120,78 113,98 107,90 100,75 95,97 90,27 85,21 ݊˔, ˑ˄⁄̝  136,40 136,40 125,00 115,40 115,40 107,10 100,00 90,90 85,70 ݊′ூ ௠௔௫, ˑ˄⁄̝  

140,37 148,13 142,85 139,75 147,62 146,74 143,82 138,99 
138,8

3 ݊′ூ ˓, ˑ˄⁄̝  
132,21 139,51 134,54 131,62 139,03 138,20 135,46 130,91 

130,7
5 ݊′ூ ௠𝑖௡, ˑ˄⁄̝  

115,82 122,22 117,87 115,31 121,80 121,08 118,67 114,69 
114,5

5 ܳ′ூ ∙ 𝜂ʡ ɧɚ ݊′ூ ˓ 1,286 1,385 1,562 1,390 1,660 1,446 1,312 1,160 1,55 ܳ′ூ ∙ 𝜂ʡ ɧɚ ݊′ூ ௠𝑖௡ 0,864 0,931 1,050 0,935 1,116 0,973 0,882 0,780 1,04 ܳ′ூ௠𝑖௡ ɩɪɢ ݊′ூ ௠𝑖௡ 1,525 1,368 1,234 1,098 0,983 0,856 0,777 0,686 0,61 ܳ′ூ௠𝑖௡ ɩɪɢ ݊′ூ ௠௔௫ 1,258 1,129 1,018 0,906 0,811 0,707 0,641 0,566 0,50 
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Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ30ɛ-ȼ-530 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵ

ɟ ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, ܫʠʟ.ʝ Ͳ,ͳͷ ∙  ʜ 0,69 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,30 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,9 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଷ ܷ଴ீ - 15 ȼ ܷ଴ଷݐ ଶ ܷ଴ଶீ - 10 ȼݐ ଵ ܷ଴ଵீ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 
1,1 - 

Ɂɉɇ ܷ > 

2 ɫɬɭɩɟɧɶ  ܷ஼ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  ܷ஼ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶ
ɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧ
ɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳͺ ∙  ʜ 0,37 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,69 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,͹͵ ∙  ʜ 3,4 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵ

ɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,9 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,06 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹͶ ∙  ʜʝʛ 5,63 Ⱥܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ 0,12 ͳ ʝˏ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,54 4,5 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ𝑃 ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 1,98 Ⱥܫ
ɉɈ ܫ𝑃 ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 1,23 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ𝑃 ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 4,1 Ⱥܫ
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Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-1

10
 ɢ

 
ȼ-

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +    

ɁɁȽ 
ܷ଴ 

     + + + ݐ ଷ + + +     ܷ଴ݐ  +      ଶݐ +       ଵݐ

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶ ݐଵ + +      

2 ɫɬɭɩɟɧɶ ݐଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 
      + + ଶݐ   +     ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
      + + ଶݐ   +     ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

     + + + ଶݐ   +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

      + + ଶݐ   +     ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
 

 



Условные обозначения:

- гидроагрегат

- диорит

Изм. Кол.уч. Лист № док. Подпись Дата
Стадия Лист

Формат А1
Утв.

Провер.

Н.контр.
Т.контр.

Разраб.

ГГЭЭС, 2017

Листов

1 1

Генплан. Вид с нижнего бьефа.
Экспликация сооружений. Ведомость

состава проекта

Саяно-Шушенский филиал Сибирского федерального
университета

Проектирование Абаканской
ГЭС на р. АбаканЛыбина

Чупров

ВКР - 13.03.02 - 541311265 - ГП

1. Размеры и отметки на чертеже даны в м.

Ф
П

У
=4

95
,0

0

4
6
4

4
7
4

4
8
4

5
0
0

Ф
П

У
=495,00

4
7
4

4
8
4 5
0
0

р.
 А

ба
ка

н

УНБmax=475,00

НПУ=494,00

450,00

458,10

500,00 484,00

466,00

495,00

489,49

494,00

475,00

  УНБmin

ФПУ

УМО
  УНБmax

  НПУ

Вид с верхнего бьефа
1:1000

Генеральный план
1:1000

8

9

1

НаименованиеПозиция

     ОРУ-110 кВ1

Экспликация сооружений

2

3

4

5

6

7

8

9

10

     Машинный зал
     Здание административно - технического

персонала

     Бетонная водосливная плотина
     Левобережная глухая бетонная плотина
     Русловое здание ГЭС
     Правобережная каменно-набросная плотина
     Автостоянка
     Водобойный колодец
     Дорога А/Б

5 74
6

2

10

3

- опора ВЛЭП

483,56

Полежаева

   ВКР-13.03.02-541311265 РР

Ведомость состава проекта

   ДП-13.03.02-541311265 ПЗ Пояснительная записка

Татарников

Погоняйченко

№ п/п Примечание

1 Геплан. Вид с верхнего

2

Обозначение Наименование

   ВКР-13.03.02-541311265 ГП
бьефа. Экспликация сооружений.

   ВКР-13.03.02-541311265 ГР1

3   Водосливная плотина. Разрез по
  по оси секции. План

   ВКР-13.03.02-541311265 ГР2

Здание ГЭС. Разрез по оси агрегата.
Основные характеристики

гидроагрегатов

4  Главная схема электрических
  соединений

   ВКР-13.03.02-541311265 ЭС

  водосливную плотину
5 Сбор нагрузок действующих на

6

17 17

62,00 82,00 34,00 212,00

П
К 

0

П
К 

0 
+ 

62
,0

0

П
К 

1 
+ 

44
,0

0

П
К 

1 
+ 

78
,0

0

П
К 

3 
+ 

90
,0

0  Здание ГЭС   Водосброс   Русловая правобережная каменно-набросная плотина     Левобережная глухая
бетонная плотина

т.А т.Б

т.Бт.А

Ведомость состава проекта

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

7



 Поперечный разрез по водосливной плотине
 1:400

Изм. Кол.уч. Лист № док. Подпись Дата
Стадия Лист

Утв.

Провер.
Т.контр.

Разраб.

ГГЭЭС, 2017

Листов

ВКР - 13.03.02 - 541311265 - ГР2

1 1

Саяно-Шушенский филиал Сибирского федерального
университета

Проектирование Абаканской
ГЭС на р. АбаканЛыбина

Чупров

1. Размеры и отметки на чертеже даны в м.
2. Ведомость проекта см. на чертеже ВКР - 13.03.02 - 541311265 - ГП.

Водосливная плотина. Разрез по оси
секции. План

 План
 1:400

Н.контр.

2
x
1
7
,0

0
=

3
4
,0

0

3
,0

0

2,50х3,00

Цементационная завеса

ФПУ

Дренажные скважины

УМО

484,00

УНБ мин

475,00

467,00

28,00 от РОС

1
4
,0

0

14,00

УНБ макс

495,00

Ось сооружений

НПУ 494,00

489,49

479,00

464,00
466,00

500,00

Дренажная галерея

457,00

3,40 5,55

460,60

464,00

Цементационная галерея

2,50х3,00

466,00

458,10

465,00

2,00х2,50Смотровая галерея

ГБП

ГВ

450,00

95,00 от РОС

3,00

122,00 от РОС

462,50

14,00

8,00

8
,0

0

15,58

Анкера

3,00

28,00

Ось автомобильной дороги

О
сь

 а
вт

ом
об

ил
ьн

ой
 д

ор
ог

и

Полежаева

Татарников

Погоняйченко

О
сь

 с
оо

ру
ж

ен
ий

Разбивочная ось сооружений
(РОС)

8,00



НПУ

Wф

Wвзв

Тв

Wволн

УНБ(Qвхк)
Eн

28,00

7
,9

0

2
8
,0

0

2
,0

0

-79,00 кПа
-251,00 кПа

-300,00 кПа
-150,00 кПа

0,00 кПа
173,00 кПа

-79.00 кПа
-20.00 кПа

-300,00 кПа
-381,00 кПа

Напряжения в  сечении
"основание - бетон"

σ y

σ x

τ xy

σ1

σ3

Сбор нагрузок, действующих на водосливную плотину
1:500

Нагрузки:
Gпл1 - вес водосливной плотины;
Gб1 - вес бычка;
Tв и Тв1 - гидростатическое давление воды со стороны
верхнего бьефа;
TН - гидростатическое давление воды со стороны нижнего
бьефа;
Wф - фильтрационное давление воды;
Wвзв - взвешивающее давление воды;
Qз - вес затворов;
Wволн - волновое воздействие;
Wн - пригруз воды в нижнем бьефе;
Eн - давление наносов.

Напряжения:
σy - нормальные напряжения, действующие по горизонтальным
площадкам, кПа;
σх - нормальные напряжения, действующие по вертикальным
площадкам, кПа;
τxy -касательные напряжения;
σ1,σ3 - главные напряжения.

Изм. Кол.уч. Лист № док. Подпись Дата
Стадия Лист

Утв.

Провер.
Т.контр.

Разраб.

ГГЭЭС, 2017

Листов

ВКР - 13.03.02 - 541311265 - РР

1 1

Саяно-Шушенский филиал Сибирского федерального
университета

Проектирование Абаканской
ГЭС на р. АбаканЛыбина

Чупров

1. Размеры и отметки на чертеже даны в м.
2. Ведомость проекта см. на чертеже ВКР - 13.03.02 - 541311265 - ГП.

Сбор нагрузок, действующих на
водосливную плотину

Н.контр.

Тн

494,00

500,00

484,00

466,00
464,00

458,10

467,00

14,00

Tв1
5
,6

0

1
1
,2

0

Qз

464,00

Расчетное сечение напряжений

Полежаева

Татарников

Погоняйченко

Gпл1

Gб1

Wн
21,67



Изм.
Лист

№ док
Разраб.

Утв.

Провер.

ГГЭЭС, 2017

Саяно-Шушенский филиал Сибирского федерального
университета

Здание ГЭС. Разрез по оси агрегата.
Основные характеристики гидроагрегатов

№

Вид генератора

4 -2,33

Разрез по оси агрегата

Кол.уч.Лист ПодписьДата
Стадия

Т.контр.

Листов

ВКР - 13.03.02 - 541311265 - ГР1

П
од

пи
сь

 и
 д

ат
а

Ин
в. 

№
 п

од
л.

Со
гл

ас
ов

ан
о

Вз
ам

. и
нв

.№

Проектирование Абаканской ГЭС
на р. Абакан

Основные характеристики гидроагрегатов

Наименование Ед. измерения Показатели
1

2

3

5

6

Напор max (H) м

Высота отсасывания (Hs) м
Мощность (N) МВт
Число гидроагрегатов шт
Диаметр вала (d) м
Частота вращения (nc) об/мин

Напор min (H)
Напор расч (H)

м
м

7

8

9 Вид турбины
ВГС 840/130-52
ПЛ 30б-В-530

115,4

4

40,00

20,8

1,0

18,85

27,1

Масленникова
Чупров

1 1

1:200

Н.контр.

500,00

488,74

480,90

460,77

458,27

452,04

463,97

458,08

446,58
445,58

463,90

465,40

473,64

489,49

495,00

473,32

459,33

455,47

463,97 464,00

475,00

494,00 ФПУ
НПУ

УМО

Ø5,30

Ось рабочего
колеса

УНБ мин

УНБ макс

449,68

ВЛ 110 кВ

466,30

Козловой кран

Козловой кран

Ось агрегатов

МНУ

Ось паза аварийно-
ремонтного затвора

Ось паза сороудерживающей решетки
Ось паза ремонтного затвора

Ось автомобильной дороги

300т

Мостовой кран

150т

100т

10

1. Размеры и отметки на чертеже даны в м.
2. Ведомость проекта см. на чертеже ВКР - 13.03.02 - 541311265 - ГП.
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Главная схема электрических
присоединений

1 СШ 110 кВ

ЗНЛ ЛР 110 Абаканская ГЭС - Райково №1

ЛР 110 Абаканская ГЭС - Райково №1

ЗНВ ЛР 110 Абаканская ГЭС - Райково №1

ТТ-1 110 Абаканская ГЭС - Райково №1
В 110 Абаканская ГЭС - Райково №1

ШР-1 110 ШСВ
ЗНВ-1 110 ШСВ

ШСВ 110

ЗНВ-2 110 ШСВ

ТТ 110 ШСВ

ШР-2 110 ШСВ

ОР 110 Абаканская ГЭС - Райково №1

ЗНЛ ОР 110 Абаканская ГЭС - Райково №1

2 СШ 110 кВ

ОСШ  110 кВ

ЗНШ РТН-1 110

РТН-1 110

ЗНТ РТН-1 110

ТН-1 110

ОПН-ТН1

ЗНШ РТН ОСШ 110

РТН ОСШ 110

ЗНТ РТН ОСШ 110

ТН ОСШ 110

ОПН ОСШ 110
ВЧЗ 110 Абаканская ГЭС - Райково №1

ЗН ТН-1 110 Абаканская ГЭС - Райково №1

ЗН КС 110 Абаканская ГЭС - Райково №1

ВЛ 110 кВ
Абаканская ГЭС - Райково №1

ФП
КС 110 Абаканская ГЭС - Райково №1

Р ТН-1 110 Абаканская ГЭС - Райково №1

ТН-1 110 Абаканская ГЭС - Райково №1

ЗНВ ШР2 110 Абаканская
ГЭС - Райково №1

ЗНШ РТН-2 110

РТН-2 110

ЗНТ РТН-2 110

ТН-2 110

ОПН-ТН2

ШР1 110 Райково №1

ЗНВ ШР1 110 Райково №1

ТТ-2 110 Абаканская ГЭС - Райково №1

ВЛ 110 кВ
Абаканская ГЭС - Райково №2

ФП

ШР1 110 Райково №2

ЗНВ ШР1 110 Райково №2

ВЛ 110 кВ
Абаканская ГЭС - Райково №3

ФП

ШР1 110 Райково №3

ЗНВ ШР1 110 Райково №3

ВЛ 110 кВ
Абаканская ГЭС - Райково №4

ФП

ШР1 110 Райково №4

ЗНВ ШР1 110 Райково №4

ЗНШ ОР 110 ОВ

ОР 110 ОВ

ЗНВ ОР 110 ОВ

ТТ-1 ОВ 110

ОВ 110

ЗНШ ШР-1 110 ОВ

ШР-1 110 ОВ

ЗНВ ШР-1 110 ОВ

ЗНШ ШР-2 110 ОВ

ШР-2 110 ОВ

ЗНВ ШР-2 110 ОВ

ОПН 110 Т-1

ТТ-1 110 Т-1

ТТ-3 Г1

В Г1

ЛР Г1

ТН-2 Г1ТН-1 Г1

ТН-4 Г1ТН-3 Г1

ЗН-2 Г1

ЗН-1 Г1

ТТн Г1

ТТ-1 Г1

ТНн-2 Г1ТНн-1 Г1

ТТн Т-1

ЗНТ ТР 110 Т-1

ТР 110 Т-1

ЗНВ ТР 110 Т-1

ТТ-4 110 Т-1

В-2 110 Т-1

ТТ-5 110 Т-1

ШР-1 110 Т-1

ОР 110 Т-1

ЗНТ ОР 110 Т-1

ЗНВ ШР-1 110
Т-1

ШР-2 110 Т-2

ЗНВ ШР-1 110 Т-2

ШР-2 110 Т-1

ЗНВ ШР-1 110 Т-1

ШР-2 110 Т-3

ЗНВ ШР-1 110 Т-3

ШР-2 110 Т-4

ЗНВ ШР-1 110 Т-4

ЗНТ ТР 110 Т-2

ТР 110 Т-2

ЗНВ ТР 110 Т-2

ТТ-4 110 Т-2

В-2 110 Т-2

ТТ-5 110 Т-2

ШР-1 110 Т-2

ОР 110 Т-2

ЗНТ ОР 110 Т-2

ЗНВ ШР-1 110
Т-2

ЗНТ ТР 110 Т-3

ТР 110 Т-3

ЗНВ ТР 110 Т-3

ТТ-4 110 Т-3

В-2 110 Т-3

ТТ-5 110 Т-3

ШР-1 110 Т-3

ОР 110 Т-3

ЗНТ ОР 110 Т-3

ЗНВ ШР-1 110
Т-3

ЗНТ ТР 110 Т-4

ТР 110 Т-4

ЗНВ ТР 110 Т-4

ТТ-4 110 Т-4

В-2 110 Т-4

ТТ-5 110 Т-4

ШР-1 110 Т-4

ОР 110 Т-4

ЗНТ ОР 110 Т-4

ЗНВ ШР-1 110
Т-4

ШР2 110 Абаканская ГЭС - Райково №1

ТТ-2 ОВ 110

ЗНЛ ЛР 110 Абаканская ГЭС - Райково №2

ЛР 110 Абаканская ГЭС - Райково №2

ЗНВ ЛР 110 Абаканская ГЭС - Райково №2

ТТ-1 110 Абаканская ГЭС - Райково №2
В 110 Абаканская ГЭС - Райково №2

ОР 110 Абаканская ГЭС - Райково №2

ЗНЛ ОР 110 Абаканская ГЭС - Райково №2

ЗНВ ШР2 110 Абаканская
ГЭС - Райково №2

ТТ-2 110 Абаканская ГЭС - Райково №2

ШР2 110 Абаканская ГЭС - Райково №2

ЗНЛ ЛР 110 Абаканская ГЭС - Райково №3

ЛР 110 Абаканская ГЭС - Райково №3

ЗНВ ЛР 110 Абаканская ГЭС - Райково №3

ТТ-1 110 Абаканская ГЭС - Райково №3
В 110 Абаканская ГЭС - Райково №3

ОР 110 Абаканская ГЭС - Райково №3

ЗНЛ ОР 110 Абаканская ГЭС - Райково №3

ЗНВ ШР2 110 Абаканская
ГЭС - Райково №3

ТТ-2 110 Абаканская ГЭС - Райково №3

ШР2 110 Абаканская ГЭС - Райково №3

ЗНЛ ЛР 110 Абаканская ГЭС - Райково №4

ЛР 110 Абаканская ГЭС - Райково №4

ЗНВ ЛР 110 Абаканская ГЭС - Райково №4

ТТ-1 110 Абаканская ГЭС - Райково №4
В 110 Абаканская ГЭС - Райково №4

ОР 110 Абаканская ГЭС - Райково №4

ЗНЛ ОР 110 Абаканская ГЭС - Райково №4

ЗНВ ШР2 110 Абаканская
ГЭС - Райково №4

ТТ-2 110 Абаканская ГЭС - Райково №4

ШР2 110 Абаканская ГЭС - Райково №4

ВЧЗ 110 Абаканская ГЭС - Райково №2
ЗН ТН-1 110 Абаканская ГЭС - Райково №2

ЗН КС 110 Абаканская ГЭС - Райково №2

КС 110 Абаканская ГЭС - Райково №2

Р ТН-1 110 Абаканская ГЭС - Райково №2

ТН-1 110 Абаканская ГЭС - Райково №2

ВЧЗ 110 Абаканская ГЭС - Райково №3
ЗН ТН-1 110 Абаканская ГЭС - Райково №3

ЗН КС 110 Абаканская ГЭС - Райково №3

КС 110 Абаканская ГЭС - Райково №3

Р ТН-1 110 Абаканская ГЭС - Райково №3

ТН-1 110 Абаканская ГЭС - Райково №3

ВЧЗ 110 Абаканская ГЭС - Райково №4
ЗН ТН-1 110 Абаканская ГЭС - Райково №4

ЗН КС 110 Абаканская ГЭС - Райково №4

КС 110 Абаканская ГЭС - Райково №4

Р ТН-1 110 Абаканская ГЭС - Райково №4

ТН-1 110 Абаканская ГЭС - Райково №4

ТТ-2 Г1

ОПН Г1

ОПН 110 Т-3

ТТ-1 110 Т-3

ТТ-3 Г3

В Г3

ЛР Г3

ТН-2 Г3ТН-1 Г3

ТН-4 Г3ТН-3 Г3

ЗН-2 Г3

ЗН-1 Г3

ТТн Г3

ТТ-1 Г3

ТНн-2 Г3ТНн-1 Г3

ТТн Т-3

ТТ-2 Г3

ОПН Г3

ОПН 110 Т-4

ТТ-1 110 Т-4

ТТ-3 Г4

В Г4

ЛР Г4

ТН-2 Г4ТН-1 Г4

ТН-4 Г4ТН-3 Г4

ЗН-2 Г4

ЗН-1 Г4

ТТн Г4

ТТ-1 Г4

ТНн-2 Г4ТНн-1 Г4

ТТн Т-4

ТТ-2 Г4

ОПН Г4

ОПН 110 Т-2

ТТ-1 110 Т-2

ТТ-3 Г2

В Г2

ЛР Г2

ТН-2 Г2ТН-1 Г2

ТН-4 Г2ТН-3 Г2

ЗН-2 Г2

ЗН-1 Г2

ТТн Г2

ТТ-1 Г2

ТНн-2 Г2ТНн-1 Г2

ТТн Т-2

ТТ-2 Г2

ОПН Г2
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1. Ведомость состава проекта см. на чертеже ВКР - 13.03.02 - 541311265 - ГП.

Погоняйченко

ДЭС

А-1 ДЭС А-2 ДЭС1С 2С
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1С 2С
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1С 2С
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А-2 А-8

1С 2С
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А-3 А-9
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1С 2С
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1,6 МВА
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РТСН

ТТ-2 РТСН

ТТ-1 РТСН

ЗНЛ Р РТСН

Р  РТСН

ВЛ 35 кВ
Абаканская ГЭС - ПС Абаза

ЗНТ Р  РТСН

В  РТСН

ГГ-1
40 МВт

ГГ-2
40 МВт

ГГ-3
40 МВт

ГГ-4
40 МВт

Т-1
63 МВА

Т-1
63 МВА

Т-1
63 МВА

Т-1
63 МВА



2017Год начала реализации проекта

11,6 %Ставка дисконтирования

119950 руб/кВтУдельные капиталовложения

Чистый приведенный доход 4 302,57 млн. руб

Срок окупаемости

Себестоимость электроэнергии

6 лет 4 месяцев

15 коп/кВт ч

Индекс прибыльности 1,68

Основные технико-экономические показатели строительства
Абаканской гидроэлектростанции на р.Абакан

Налог на воду

На услуги рег. компаний

Амортизационные отчисления

Эксплуатационные затраты
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На ремонт произв. фондов
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