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ɞ)ɬɢɩ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ .......................................................................... ɫɟɝɦɟɧɬɧɵɣ. 

11. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ/ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ  ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ............................................................ 84/61 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ .................................................... 115 ɦ / 21,1 ɦ; 

12.  Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ................................................................ 42861,93 ɪɭɛ/ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ................................................................. 0,32 ɪɭɛ/ɤȼɬ∙ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ................................................................................ 176 ɦɟɫɹɰɚ; 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
 
ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɫɨɜɨɣ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɪɟɤɟ ɑɭɫɨɜɚɹ, ɜ 

ɑɭɫɨɜɨɦ ɪɚɣɨɧɟ ɉɟɪɦɫɤɨɦ ɤɪɚɟ. Ɉɧ ɭɞɚɥёɧ ɧɚ 16,12 ɤɢɥɨɦɟɬɪɚ ɜɜɟɪɯ ɩɨ ɬɟɱɟɧɢɸ 
ɨɬ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɰɟɧɬɪɚ ɪɚɣɨɧɚ – ɝɨɪɨɞɚ. 
 

1.1 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ ɪɚɣɨɧɟ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɂɫɫɥɟɞɭɟɦɵɣ ɪɚɣɨɧ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ. ɋɪɟɞɧɹɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɹɧɜɚɪɟ ɫɨɫɬɚɜɥɹɟɬ −18,5°ɋ, ɜ ɢɸɥɟ +15°ɋ. Ɇɢɧɢɦɚɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɹɧɜɚɪɟ −53°ɋ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜ ɢɸɥɟ +38°ɋ. ɋɪɟɞɧɟɟ 
ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ –410-450 ɦɦ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ − 74%.  

 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ⱦɥɢɧɚ ɪɟɤɢ - 592 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ – 47,6 ɬɵɫ. ɤɦ2, ɫɪɟɞɧɟɝɨɞɨɜɨɣ 

ɪɚɫɯɨɞ ɜɨɞɵ 222 ɦ3/ɫ. ɇɚ ɜɪɟɦɹ ɥɟɬɧɟ-ɜɟɫɟɧɧɟɝɨ ɩɚɜɨɞɤɚ ɩɪɢɯɨɞɢɬɫɹ 63 % 
ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɪɟɤɢ. Ⱥɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɨɱɟɧɶ ɜɟɥɢɤɚ ɢ ɹɜɥɹɟɬɫɹ 
ɛɨɥɶɲɨɣ. Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɑɭɫɨɜɚɹ ɡɚ ɩɟɪɢɨɞ 1940–
1989 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1.  

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 W̅ˏːˑˆˑˎˈ˕ːˋˌ = Q̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ t = ʹʹʹ ∙ ͵ͳͷ͵͸ͲͲͲ = ͹,Ͳ ˍˏଷ,                  (1.1) 
  

ɝɞɟ    Q̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; t – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

1.1. 
 

Ɍɚɛɥɢɰɚ 1.1 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ, 

ɪ% 
0,01 0,1 0,5 1 3 5 10 

Ɋɚɫɯɨɞ Q, ɦ3/ɫ 1559,51 1226,29 1226,29 1159,64 1046,34 986,36 906,39 

 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.2, ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 
 
Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ 

ZȼȻ, ɦ V, ɤɦ3 ZɇȻ, ɦ Q, ɦ3/ɫ ZɇȻ, ɦ Q, ɦ3/ɫ 
130,2 0 130,0 0 130,0 0 
152,5 2 137,72 6617,6 137,72 7520 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ 

ZȼȻ, ɦ V, ɤɦ3 ZɇȻ, ɦ Q, ɦ3/ɫ ZɇȻ, ɦ Q, ɦ3/ɫ 
162,3 4 145,89 16389,12 145,89 18624 
170,9 6 153,91 29230,08 153,91 33216 
178,9 8 161,73 43929,6 161,73 49920 
185,2 10 169,87 61248 169,87 69600 
190,0 12 177,77 81607,68 177,77 92736 
194,4 14 185,64 104867,8 185,64 119168 

  189,31 117004,8 189,31 132960 
 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
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1.3 Ƚɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɚɦɢ ɨɛɳɟɝɨ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ 

ɬɟɪɪɢɬɨɪɢɢ ɊɎ, ɪɚɣɨɧ ɧɢɠɧɟɝɨ ɬɟɱɟɧɢɹ ɪ. ɑɭɫɨɜɚɹ ɜɯɨɞɢɬ ɜ ɚɫɟɣɫɦɢɱɧɭɸ ɡɨɧɭ ɫ 
ɢɫɯɨɞɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ ɪɚɜɧɨɣ ɧɟ ɛɨɥɟɟ 5 ɛɚɥɨɜ ɩɪɢ 
ɩɟɪɢɨɞɟ ɩɨɜɬɨɪɹɟɦɨɫɬɢ 5000 ɥɟɬ. ɋɬɜɨɪ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɤɪɟɩɤɨɦ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ. ɉɨɪɨɞɚ ɨɫɧɨɜɚɧɢɹ – ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ ɝɪɚɧɢɬ. 

 
1.4 ɗɧɟɪɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
ɉɟɪɦɫɤɢɣ ɤɪɚɣ ɪɚɫɩɨɥɨɠɟɧ ɜ ɛɚɫɫɟɣɧɟ ɪɟɤɢ Ʉɚɦɵ. ɉɨ ɟɝɨ ɬɟɪɪɢɬɨɪɢɢ 

ɩɪɨɬɟɤɚɟɬ ɨɤɨɥɨ 29 ɬɵɫɹɱ ɪɟɤ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɫɜɵɲɟ 88 ɬɵɫ. ɤɦ. 
Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɜ ɤɪɚɟ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɢ. ɉɨ ɤɨɥɢɱɟɫɬɜɭ 
ɜɨɞɨɟɦɨɜ, ɜɨɞɧɵɦ ɢ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɪɟɫɭɪɫɚɦ ɉɟɪɦɫɤɢɣ ɤɪɚɣ ɡɚɧɢɦɚɟɬ 
ɩɟɪɜɨɟ ɦɟɫɬɨ ɧɚ ɍɪɚɥɟ. 

ȼ ɤɪɚɟ ɢɦɟɟɬɫɹ ɨɤɨɥɨ 60 ɩɪɭɞɨɜ ɨɛɴɟɦɨɦ ɨɬ 500 ɬɵɫ. ɤɭɛ. ɦ, ɧɚ ɤɨɬɨɪɵɯ 
ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɦɢɧɢ-Ƚɗɋ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ ɨɬɤɪɵɬɨ ɨɤɨɥɨ 230 ɦɟɫɬɨɪɨɠɞɟɧɢɣ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ. ȼ 2014 ɝɨɞɭ ɞɨɛɵɱɚ ɧɟɮɬɢ ɜ ɪɟɝɢɨɧɟ ɫɨɫɬɚɜɢɥɚ 14,8 ɦɥɧ 
ɬɨɧɧ. Ɉɛɴɟɦɵ ɞɨɛɵɱɢ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɢɥɢ 1,17 ɦɥɧ. ɤɭɛ. ɦ. 

ȼɟɞɭɳɚɹ ɞɨɛɵɜɚɸɳɚɹ ɤɨɦɩɚɧɢɹ ɤɪɚɹ — ɈɈɈ «Ʌɭɤɨɣɥ — ɉɟɪɦɶ». Ⱦɨɛɵɱɚ 
ɧɟɮɬɢ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɚ ɧɚ ɸɝɟ 
(Ʉɭɟɞɢɧɫɤɢɣ, Ʉɭɧɝɭɪɫɤɢɣ, Ɉɪɞɢɧɫɤɢɣ, Ɉɫɢɧɫɤɢɣ, ɑɚɫɬɢɧɫɤɢɣ ɢ ɑɟɪɧɭɲɢɧɫɤɢɣ
 ɦɭɧɢɰɢɩɚɥɶɧɵɟ ɪɚɣɨɧɵ) ɢ ɫɟɜɟɪɟ ɤɪɚɹ 
(Ʉɪɚɫɧɨɜɢɲɟɪɫɤɢɣ, ɋɨɥɢɤɚɦɫɤɢɣ ɢ ɍɫɨɥɶɫɤɢɣ ɦɭɧɢɰɢɩɚɥɶɧɵɟ ɪɚɣɨɧɵ). 

Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ ɪɚɛɨɬɚɸɬ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɝɚɡɟ. 
Ɉɛɴɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɩɨ ɝɨɞɚɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɨɥɢɱɟɫɬɜɭ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ 
ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 

Ʉɪɭɩɧɵɟ ɝɢɞɪɨɭɡɥɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɈȾɍ ɋɢɛɢɪɢ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
1.3. 

 
Ɍɚɛɥɢɰɚ 1.3 – Ƚɗɋ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɈȾɍ ɋɢɛɢɪɢ 

Ƚɗɋ Nɭɫɬ, Ɇȼɬ 
ȼɨɬɤɢɧɫɤɚɹ 1020 

https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%B5%D0%B4%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%9F%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%BA%D1%80%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%BD%D0%B3%D1%83%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%9F%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%BA%D1%80%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B4%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%9F%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%BA%D1%80%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%9F%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%BA%D1%80%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%9F%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%BA%D1%80%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BD%D1%83%D1%88%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%9F%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%BA%D1%80%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BD%D1%83%D1%88%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%9F%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%BA%D1%80%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%B2%D0%B8%D1%88%D0%B5%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%9F%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%BA%D1%80%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%B8%D0%BA%D0%B0%D0%BC%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%9F%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%BA%D1%80%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%9F%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%BA%D1%80%D0%B0%D1%8F


2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ɋɟɤɚ: ɑɭɫɨɜɚɹ. 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ: ɊȾɍ ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ, P୫ୟ୶ = ͻͶͷʹ Ɇȼɬ. 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ͳͲʹͲ Ɇȼɬ. 
Ɉɬɦɟɬɤɚ ɇɉɍ = ͳͻͲ ɦ. 
Ɉɬɦɟɬɤɚ ɫɭɯɨɝɨ ɞɧɚ = ͳ͵Ͳ ɦ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ k୒ = ͺ,͸. 
Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ kɁ = Ͳ,͸. 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Δh =  ͳ,͸ ɦ. 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – ɉɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɪɚɫɯɨɞɵ ȼɏɄ 

Ɇɟɫɹɰ I II  III  IV  V V I VII 
VII
I 

IX  X XI  XII 

Qɜɯɤ 221 221 221 221 221 221 221 221 221 221 221 221 Qˋ˔˒ 
,ˏଷ/˔ 

1 1 1 11 11 3 3 3 2 2 2 1 Qˎˈˇ,ˏଷ/˔ 
-5 0 0 0 21 7 7 6 4 0 -25 -15 Q˗ˋˎ˟˕˓

,ˏଷ/˔ 
3 3 3 3 3 3 3 3 3 3 3 3 Q˓˞˄ , ˏଷ/˔ 
21 0 0 21 21 21 21 0 0 0 0 0 

 
2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ 

ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬ: 

 k = Q୬Qɫɪ
, (2.1) 

  
ɝɞɟ Q୬ – n-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; Qɫɪ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
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 C୴ = √Σሺk − ͳሻଶn = √͵,ͳ͹ͷͲ = Ͳ,ʹ͹ʹ,     (2.2) 

 
ɝɞɟ     n – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 

 Ɂେ౬ = ͳͲͲ ∙ √ ͳ + ͵ ∙ C୴ଶʹ ∙ ሺn − ͳሻ = ͳͲͲ ∙ √ͳ + ͵ ∙ Ͳ,ʹͷଶʹ ∙ ሺͷͲ − ͳሻ = Ͷ,ʹ%, (2.3) 

  
ɝɞɟ     n – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 Cୱ = Σሺk − ͳሻଷC୴ଷ ∙ n = Ͳ,͵Ͷ͹Ͳ,ʹͷଷ ∙ ͷͲ = Ͳ,ͳͷ͸. (2.4) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 

ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 Ɂେ౩ = ͳͲͲ ∙ √ల∙(భ+ల∙బ,మఱమ+ఱ∙బ,మఱర൯ఱబ଴,ସଷ = Ͷͳ,͵%.                                                       (2.5) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɩɨɥɭɱɟɧɧɚɹ ɧɟ ɜɯɨɞɢɬ ɜ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 
 Cୱ = ʹ ∙ C୴ = ʹ ∙ Ͳ,ʹͷ = Ͳ,ͷͲ. (2.6) 

 
ɇɚɡɧɚɱɚɟɬɫɹ ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 

ɑɭɫɨɜɚɹ Ƚɗɋ – ɫɨɨɪɭɠɟɧɢɟ II -ɨɝɨ ɤɥɚɫɫɚ (ɩɨ ɨɛɴёɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ). ɂɫɯɨɞɹ ɢɡ 
ɨɩɪɟɞɟɥёɧɧɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɜɵɱɢɫɥɹɸɬɫɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨɜɟɪɨɱɧɨɝɨ ɢ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɯɨɞɨɜ. 

 Mୱ = C୴ ∙ Ɏ, (2.7) 
  kୱ = Mୱ + ͳ, (2.8) 
  Qୱ = Qɫɪ ∙ kୱ. (2.9) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2: 
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Ɍɚɛɥɢɰɚ 2.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ p, % Ɏ Mୱ kୱ Qୱ 
0,1 3,88 1,06 2,06 1372,91 
1 2,68 0,55 1,55 344 

 
2.1.3 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 

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

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

 Pሺmሻ = mn + ͳ ∙ ͳͲͲ ሺ%ሻ,                 (2.10) 

  
ɝɞɟ Pሺmሻ – ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ; m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɩɨ 
ɭɛɵɜɚɧɢɸ; 
 n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 

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. 
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Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɧɵɯ ɢ ɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 
 

2.1.4 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɛɥɢɠɚɣɲɢɟ ɤ P=50% ɝɨɞɵ.ȼ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50% 
ɫɨɜɩɚɞɚɟɬ ɫ ɛɚɡɨɜɵɦ ɝɨɞɨɦ, ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɧɢɦɚɟɦ ɞɚɧɧɵɣ ɝɨɞ 1933 ɡɚ 
ɦɚɥɨɜɨɞɧɵɣ ɩɨ ɟɝɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɝɢɞɪɨɝɪɚɮɭ, ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɢɡɦɟɧɟɧɢɣ 
ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɜɵɛɢɪɚɟɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɫ P=90% – 1931. 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1931 ɝ.  

ȼ ɬɚɛɥɢɰɟ 2.3 ɪɚɫɱɟɬɧɵɟ ɫɪɟɞɧɟ ɜɨɞɧɵɣ ɢ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞɚ. Ƚɢɞɪɨɝɪɚɮ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.3 - Ɋɚɫɱɟɬ ɫɪɟɞɧɟ ɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ƚɨɞ I II  III  IV  V VI  VII VIII IX  X XI  XII 
90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 1963 ɝ. 

Ȼɟɡ 
ɩɪɢɜɟɞ. 66 54 72 1112 1064 336 332 304 208 202 162 68 

Ʉɨɪɪɟɤɬ. 66 54 72 1112 1064 336 332 304 208 202 162 68 
50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 1933 ɝ. 

Ȼɟɡ 
ɩɪɢɜɟɞ. 58 52 68 484 1650 1038 518 396 310 372 120 66 

Ʉɨɪɪɟɤɬ. 66 54 112 1284 1250 638 518 388 304 288 162 68 
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ɉɨ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɦ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰɵ 2.3 ɫɬɪɨɹɬɫɹ ɪɚɫɱёɬɧɵɟ 
ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɢɡɨɛɪɚɠёɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ-

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 
 
2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ȼɚɡɢɪɭɹɫɶ ɧɚ ɝɢɞɪɨɝɪɚɮɟ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹɯ 

ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɹɯ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɗɜɟɧɤɢɣɫɤɨɣ Ƚɗɋ. 

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

 Qɩɨɥ ɛɵɬ
୲ = Qଽ଴%୲ − Qɲɥɸɡ

୲ − Qɢ
୲ − Qɮ

୲ − Qɥ
୲ ,         (2.11) 

  
ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ; Qଽ଴%୲  - ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.3); Qɫɭɞ

୲ , Qɢɫɩ
୲ , Qɮ

୲ , Qɥ
୲  – ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɲɥɸɡɨɜɚɧɢɟ, 

ɢɫɩɚɪɟɧɢɟ, ɮɢɥɶɬɪɚɰɢɹ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ (ɬɚɛɥɢɰɚ 2.1). 
Ɋɚɫɩɨɥɚɝɚɟɦɵɣ ɧɚɩɨɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɜɟɪɯɧɟɝɨ ɢ 

ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɤɪɢɜɵɦ ɫɜɹɡɢ  ɡɚ ɜɵɱɟɬɨɦ ɩɨɬɟɪɶ ɜ 
ɩɨɞɜɨɞɹɳɟɦ ɬɪɚɤɬɟ. 

Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ: 
 N୲ = k୒ ∙ Q୲ ∙ H୲,         (2.12) 
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ɝɞɟ k୒ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɮɨɪɦɭɥɚ (ɢɡ ɩ. 2.1.1); Q୲ – ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ (ɪɚɫɯɨɞ ȼɏɄ); H୲– ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱёɬɧɨɦɭ ɪɚɫɯɨɞɭ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 
Ɂɚ ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 

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

 
2.2.2 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 
Ɂɚ ɨɫɧɨɜɭ ɜɡɹɬ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɩɨ ɫɪɟɞɧɢɦ ɦɨɳɧɨɫɬɹɦ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɬɚɛɥɢɰɟ 2.4. 
 

Ɍɚɛɥɢɰɚ 2.4 – Ƚɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɉɟɪɦɫɤɨɝɨ ɊȾɍ 
Ɇɟɫɹ

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

Ɋɧɚɝɪ,ɫɪ
, Ɇȼɬ 

4035 3922 3749 3549 3376 3275 3275 3375 3548 3748 3921 4035 

 
ɇɚ ɝɪɚɮɢɤɟ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɚ 

ɬɚɤɠɟ, ɜ ɤɨɧɤɭɪɢɪɭɸɳɟɦ ɪɟɠɢɦɟ, ɦɨɳɧɨɫɬɢ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ȼɏɄ ɢ ɛɵɬɨɜɵɟ 
ɦɨɳɧɨɫɬɢ. ɇɚ ɝɪɚɮɢɤɟ ɩɪɨɜɨɞɢɬɫɹ ɥɢɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɬɚɤ, ɱɬɨɛɵ 
ɩɥɨɳɚɞɶ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɫɧɢɡɭ ɷɬɨɣ ɥɢɧɢɟɣ ɢ ɫɜɟɪɯɭ ɦɨɳɧɨɫɬɹɦɢ ȼɏɄ, ɛɵɥɚ 
ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɢɡɛɵɬɨɱɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɫɪɚɛɨɬɤɟ ɩɨɥɨɠɟɧɢɟ ɥɢɧɢɢ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɭɬɨɱɧɹɟɬɫɹ, ɨɤɨɧɱɚɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.5. 

 
Ɍɚɛɥɢɰɚ 2.5 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ 

Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII Nˆ˃˓, ʛʑ˕ 312 207 ȼɏɄ 207 312 

 
Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɩɥɚɤɚɬɟ 

«ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 
 
2.2.3 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
ɉɨ ɦɟɬɨɞɢɤɟ, ɩɪɨɜɟɞɟɧɵ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɞɚɧɧɵɦ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. ɇɚɱɚɥɨ ɪɚɫɱёɬɚ – ɦɨɦɟɧɬ ɩɨɥɧɨɝɨ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ∇ɇɉɍ = ͳͻͲ,ͲͲ ɦ ɢ Vɧ = ͳʹ,ͲͲ ɤɦଷ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɚɧɧɨɝɨ 
ɪɚɫɱёɬɚ ɭɬɨɱɧɹɸɬɫɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɦɟɧɶɲɢɣ 
ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɪɢ ɫɪɚɛɨɬɤɟ: ∇ɍɆɈ = ͳ͹Ͷ,ͷ͹ ɦ. 
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2.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ, ɜɜɢɞɭ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ 

ɫɢɫɬɟɦɟ, ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ ɜ ɩɨɥɭɩɢɤɨɜɨɣ ɢ ɛɚɡɨɜɨɣ ɱɚɫɬɹɯ. ɇɚ 
ɂɄɇ ɢɡɨɛɪɚɠɚɟɬɫɹ 2-ɦɢ ɬɪɟɭɝɨɥɶɧɢɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɱɚɫɬɹɯ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ ɫɭɦɦɚ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɤɚɬɟɬɨɜ ɷɬɢɯ ɬɪɟɭɝɨɥɶɧɢɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɂɄɇ ɧɚɢɛɨɥɟɟ 
ɧɚɝɪɭɠɟɧɧɨɝɨ ɦɟɫɹɰɚ – ɹɧɜɚɪɹ: 

 Nɪɚɛ = Nɛɚɡ + Nɩɨɥɭɩɢɤ = ͵ʹͲ + ͵Ͳ = ͵ͷͲ Ɇȼɬ. (2.13) 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɦɦɭ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɜ 

ɹɧɜɚɪɟ ɢ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ (1%): 
 Nɭɫɬ = Nɪɚɛ + Nɧɚɝɪ = ͵ͷͲ + ͳ͸ = ͵͸͸ Ɇȼɬ.                                          (2.14) 
 
2.2.5 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
ɋɬɪɨɢɬɫɹ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɉɟɪɦɫɤɨɦ ɊȾɍ. 

ɇɚ ɝɪɚɮɢɤɟ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɣ ɜ ɤɚɠɞɨɦ ɦɟɫɹɰɟ. 
Ɇɨɳɧɨɫɬɢ ɪɟɦɨɧɬɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ 
ɦɟɫɹɰɚɯ ɫ ɧɚɢɦɟɧɶɲɟɣ ɧɚɝɪɭɡɤɨɣ. 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɉɟɪɦɫɤɨɦ ɊȾɍ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.6 ɢ ɧɚ ɩɥɚɤɚɬɟ 
«ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 

 
Ɍɚɛɥɢɰɚ 2.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

Ɇɟɫɹɰ 

ɋɢɫɬɟɦɚ 
ɋɭɳɟɫɬɜɭɸɳɚɹ 

Ƚɗɋ 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ Pɦɚɤɫ., 

Ɇȼɬ 

Nɧ.ɪ. 
Ɇȼ

ɬ 

Nɚ.ɪ. 
Ɇȼ

ɬ 

Nɪɚɛ, 
Ɇȼ

ɬ 

Nɧ.ɪ., 
Ɇȼ

ɬ 

Nɪɟɦ, 
Ɇȼ

ɬ 

Nɪɚɛ.୫ୟ୶,, 
Ɇȼɬ 

Nɧ.ɪ., 
Ɇȼ

ɬ 

Nɪɟɦ, 
Ɇ
ȼɬ 

Nɪɚɛ.୫ୟ୶,,
Ɇȼɬ 

Nɚ.ɪ., 
Ɇȼɬ 

Nɪɟɦ, 
Ɇȼɬ 

I 4259 85 341 104 20 0 350 16  3710 297 0 
II  4141 83 331 95 19 0 324 16  3710 297 0 
III  3960 79 317 87 28 0 162 13  3693 295 0 
IV 3751 75 300 87 28 0 149 12  3515 281 0 
V 3571 71 286 78 20 0 201 13  3291 263 110 
VI  3466 69 277 69 18 0 199 13  3196 256 224 
VII 3466 69 277 69 18 0 201 13  3196 256 224 
VIII 3570 71 286 78 20 0 206 13  3290 263 110 
IX 3750 75 300 87 28 17 153 12 61 3514 281 0 
ɏ 3959 79 317 87 28 0 164 13  3692 295 0 
XI  4140 83 331 95 19 0 324 16  3710 297 0 
XII 4259 85 341 104 20 0 350 16  3710 297 0 

 

2.2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
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ȼɗɊ ɜ ɭɫɥɨɜɢɹɯ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɜɨɞɹɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɉɪɢ ɢɯ ɩɪɨɜɟɞɟɧɢɢ, 
ɭɪɨɜɟɧɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɞɨɥɠɟɧ ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ ɇɉɍ ɢ ɍɆɈ. 
ɉɪɨɜɨɞɢɬɫɹ ɜ ɞɜɟ ɢɬɟɪɚɰɢɢ: ɩɟɪɜɚɹ – ɫɪɚɛɨɬɤɚ - ɧɚɩɨɥɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɨ ɤ ɫɪɚɛɨɬɤɟ-ɧɚɩɨɥɧɟɧɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɜɬɨɪɚɹ – 
ɛɵɫɬɪɨɟ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɜɟɥɢɱɟɧɢɟ ɫɪɨɤɚ ɪɚɛɨɬɵ ɩɪɢ ɜɵɫɨɤɢɯ 
ɧɚɩɨɪɚɯ. ɂɡ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ ɧɚɣɞɟɧɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ 
ɜɵɪɚɛɨɬɤɚ:ɗɫɪ.ɦɧ=1,73ɦɥɪɞ ɤȼɬ∙ɱ. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɭɫɥɨɜɢɹɯ 

ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
  

172
174
176
178
180
182
184
186
188
190
192

Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ
IX     X      XI     XII        I      II    III        IV   V    VI      VII   

VIII IX     

ɇɉɍ=190 ɦ

ɍɆɈ=174,57 ɦ
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ. ɋɬɪɨɢɬɫɹ ɜ 

ɤɨɨɪɞɢɧɚɬɚɯ ɧɚɩɨɪɚ ɢ ɪɚɫɯɨɞɚ. 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: 

 HȽɗɋሺQȽɗɋሻ = ∇ȼȻ − zɇȻሺQɇȻሻ − ∆h,   (3.1) 
  

ɝɞɟ ∇ȼȻ = ∇ɇɉɍ = ͳͻͲ,ͲͲ ɦ, ɞɥɹ ɥɢɧɢɢ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; ∇ȼȻ = ∇ȼȻɪ = ͳͺͳ,͵͸ ɦ, ɞɥɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ; ∇ȼȻ = ∇ɍɆɈ = ͳ͹Ͷ,ͷ͹ ɦ; zɇȻሺQɇȻሻ – 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 ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ: 

 Q୫୧୬ = ͳͳͳ ɦଷ
ɫ⁄  . 

 
 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 QȽɗɋ = Nɭɫɬk୒ ∙ HȽɗɋ
,           (3.2) 

 
ɝɞɟ     Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɗɜɟɧɤɢɣɫɤɨɣ Ƚɗɋ; k୒ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; HȽɗɋ – ɧɚɩɨɪ ɧɚ Ƚɗɋ. 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 QȽɗɋ = QȽɗɋ

୫ୟ୶ ∙ √HȽɗɋHɪ
,  (3.3) 
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ɝɞɟ  QȽɗɋ
୫ୟ୶ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 

ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; Hɪ – ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ. 

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

 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ 
ɇȻ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ Qɧɛ, 
ɦଷ/c 

Zɧɛ., ɦ ɇɇɉɍ , ɦ ɇɍɆɈ, ɦ HȼȻ
ɹɧɜ H, ɦ Q, ɦଷ/c H, ɦ Q, ɦଷ/c 

0 130,00 59,40 43,97 52,06 60 709,3 52 844,2 

300 130,41 58,99 43,56 51,65 58 733,8 50 827,8 
600 130,80 58,60 43,17 51,26 56 760,0 48 811,0 
900 131,20 58,20 42,77 50,86 54 788,1 46 794,0 
1200 131,59 57,81 42,38 50,47 52 818,4 44 776,5 
1500 131,97 57,43 42,00 50,09 50 851,2 42 758,7 
1800 132,34 57,06 41,63 49,72   40 740,4 
2100 132,72 56,68 41,25 49,34     
2400 133,08 56,32 40,89 48,98     
2700 133,44 55,96 40,53 48,62     
3000 133,80 55,60 40,17 48,26     
3300 134,15 55,25 39,82 47,91     
3600 134,49 54,91 39,48 47,57     
3900 134,83 54,57 39,14 47,23     
4200 135,17 54,23 38,80 46,89     

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɸɬɫɹ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. ɇɚɯɨɞɢɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
 H୫ୟ୶ = ͳͺͻ,ʹ ɦ.  
 
–ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. ɇɚɯɨɞɢɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ: 
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Q୫ୟ୶ = ͺ͵͸ ɦଷ
ɫ⁄ .  

 
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. ɇɚɯɨɞɢɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 
 Hɪ = ͳͺͳ ɦ.  
 
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ: 

 H୫୧୬ = ͳ͹͵ ɦ. 
 

 

ɉɨɫɬɪɨɟɧɧɨɟ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1. 
 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɑɭɫɨɜɨɣ Ƚɗɋ 

 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɜɵɛɪɚɧɚ, 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. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɊɈ75-ȼ ɢɉɅȾ60-ȼ60 ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2: 
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Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɉɚɪɚɦɟɬɪ ɊɈ75-ȼ ɉɅȾ60-ȼ60 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hɩɪɟɞ 75 60 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,6 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

n'1o, ɦɢɧ-1 83 111 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,92 0,906 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q'1max, ɥ/ɫ 1430 1600 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 
ı ɩɪɢ 
Q'1max 

0,13 0,65 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,46 0,46 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 12 

 
Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɢɥɢ 

ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 
 

ηɬ = ͳ − (ͳ − ηɦ൯ ൮ሺͳ − εሻ + ε ∙ √DଵɦDଵఱ √HɦHɪ
୒భబ √vୌvɦ

ఱ ),  
 (3.4) 

 
ɝɞɟ     𝜂ɧ, 𝜂ɦ –  ɄɉȾ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 𝜀 = 0,75 – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ 
ɠɢɞɤɨɫɬɢ ɤ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ; 𝐷1,𝐷1ɦ – ɞɢɚɦɟɬɪɵ ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

ɇɪ
୒,ɇɦ– ɧɚɩɨɪɵ ɪɚɫɱɟɬɧɵɣ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɦɨɞɟɥɶɧɨɣ 

ɝɢɞɪɨɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ߭ɧ, ߭ɦ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɡɚɜɢɫɹɳɢɟ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 Nɚ = ͻ,ͺͳ ∙ Q୍ɪ′ ∙ Dଵଶ ∙ Hɪ
୒ ∙ √Hɪ

୒ ∙ ηɬ ∙ ηɝ
ɫɪ,   (3.5) 

  
ɝɞɟ  Q୍ɪ′ − ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ (ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ 
ɨɛɨɡɧɚɱɟɧɚ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ);  

ηɬ− ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 3.4;  
ηɝ

ɫɪ− ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 
(ηɝ

ɫɪ=0,97).  
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ (ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɱɢɫɥɚ ɤɪɚɬɧɨɝɨ 

2 ɢɥɢ 3): 
 Zɚ = NɍɋɌ

ɪ /Nɚ,        (3.6) 
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ɝɞɟ NɍɋɌ
ɪ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ;  Nɚ− ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.5).  

ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɟ:  

 ∆= ηɬ ∙ ηɦ,                 (3.7) 
 

ɝɞɟ ηɦ− ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɨɤɪɭɝɥɹɟɬɫɹ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ 

ɪɹɞɭ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɛɨɥɶɲɟɝɨ): 
 

nɫ = nଵɪ
′ ∙ √Hɪ

୒ ∙ ∆Dଵ ,        (3.8) 

 
ɝɞɟ nଵɪ

′ − ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ.  
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 

ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ݊ɫ.  
Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɧɚɩɨɪɨɜ ܽ݉ܪ𝑥; Hɪ

୒; ݉ܪ𝑖݊ 

ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.9) ɢ ɧɚɧɟɫɟɧɵ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ (ɩɪɢɥɨɠɟɧɢɢ Ƚ, ɪɢɫɭɧɨɤ Ƚ.1): 

 n୍′ = nୡ ∙ Dଵ√H ∙ ∆ɪ
,        (3.9) 

 
ɝɞɟ H– ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɨɜ ܽ݉ܪ𝑥; Hɪ

୒; ݉ܪ𝑖݊.  
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n୍ୌɪ

′ ɫ ɭɱɟɬɨɦ 
ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ ɥɢɧɢɢ nɪ

′ ɩɨɞɛɢɪɚɟɬɫɹ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ 𝜂ɬ ɢ Q୍′ , 
ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ: 

 Q୍′ ∙ ηɬ = Nɚͻ.ͺͳ ∙ Dଵଶ ∙ Hɪ
୒ ∙ √Hɪ

୒ ∙ ηɝ
ɫɪ

, 
     (3.10) 

 
ɝɞɟ 𝑁ɚ – ɨɤɪɭɝɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ.  

ɑɟɪɟɡ ɪɚɫɱёɬɧɭɸ ɬɨɱɤɭ ɩɪɨɜɨɞɢɬɫɹ ɥɢɧɢɹ, ɩɚɪɚɥɥɟɥɶɧɚɹ ɥɢɧɢɢ ɨɬɤɪɵɬɢɹ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ −ɚ଴: ɩɨɥɭɱɚɟɬɫɹ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ 
(ɩɪɢɥɨɠɟɧɢɢ Ƚ, ɪɢɫɭɧɨɤ Ƚ.1).  

Ɍɚɤ ɠɟ ɫɬɪɨɢɬɫɹ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
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ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ n୫୧୬′ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ɇmax, ɚɧɚɥɨɝɢɱɧɵɦ 
ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ (3.10) ɜɦɟɫɬɨ ɇɪɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmax. 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɯɨɞɭ ɫɬɪɨɢɬɫɹ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɞɜɟ ɬɨɱɤɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɥɢɧɢɹɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɚɦ. Ɉɩɪɟɞɟɥɹɟɦɵɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɹɜɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞёɧɧɨɝɨ 
ɪɚɫɯɨɞɚ: Q୍′ = Q୫୧୬Dଵଶ√H ∙ ∆,      (3.11) 

 
ɝɞɟ ܳ݉𝑖݊- ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ;  𝐷1- ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  ܪ – ɧɚɩɨɪ (ܽ݉ܪ𝑥ɢɥɢ ݉ܪ𝑖݊);  

Δ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ. 
ȼɫɟ ɪɚɫɱɟɬɵ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.3 ɢ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.3 –Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɚɯ ɞɥɹ 
ɬɭɪɛɢɧɵ ɉɅȾ60-ȼ60 

D1, ɦ 3,15 3,55 4 4,25 4,5 4,75 
ɄɉȾ ɬɭɪɛɢɧɵ 0,921 0,923 0,924 0,924 0,925 0,925 

N' ɚɝɪ, ɤȼɬ 48159 61167 77657 87667 98285 109508 
z', ɲɬ 7,60 5,98 4,71 4,17 3,72 3,34 
z, ɲɬ 8 6 5 5 4 4 

Nɚɝɪ, ɤȼɬ 45750 61000 73200 73200 91500 91500 
Δ 1,033 1,034 1,036 1,036 1,037 1,037 

n'ɫ1, ɨɛ/ɦɢɧ 255,75 227,08 201,67 189,87 179,37 169,98 
nɫ1, ɨɛ/ɦɢɧ 250 230,8 200 187,5 187,5 166,7 

nIHmin, ɨɛ/ɦɢɧ 100,7 104,7 102,2 101,7 107,7 101,0 
nIHɪ, ɨɛ/ɦɢɧ 108,5 112,8 110,1 109,6 116,0 108,9 

nIHmax, ɨɛ/ɦɢɧ 118,2 122,9 119,9 119,4 126,4 118,6 
 

Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɚɯ ɞɥɹ 
ɬɭɪɛɢɧɵ ɊɈ75-ȼ 

D1, ɦ 3,55 4 4,25 4,5 4,75 5 
ɄɉȾ 

ɬɭɪɛɢɧɵ 
0,926 0,928 0,928 0,929 0,929 0,929 

N' ɚɝɪ, ɤȼɬ 47343 60177 67973 76247 84997 94225 
z', ɲɬ 7,73 6,08 5,38 4,80 4,31 3,88 
z, ɲɬ 8 7 6 5 5 4 

Nɚɝɪ, ɤȼɬ 45750 52285,71 61000 73200 73200 91500 
Δ 1,041 1,042 1,043 1,043 1,044 1,044 

n'ɫ1, 
ɨɛ/ɦɢɧ 

170,35 151,28 142,42 134,54 127,49 121,15 

nɫ1, ɨɛ/ɦɢɧ 166,7 150 136,4 136,4 115,4 125 
nIHmin,  88,5 89,6 86,6 91,6 81,8 86,1 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.4 
D1, ɦ 3,55 4 4,25 4,5 4,75 5 

nIHɪ, ɨɛ/ɦɢɧ 81,2 82,3 79,5 84,1 75,1 79,1 
nIHmax, ɨɛ/ɦɢɧ 75,4 76,4 73,8 78,1 69,7 73,4 

 
Ʉ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɢɧɢɦɚɸɬɫɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɬɢɩɚ; ɉɅȾ60-

ȼ60-315; ɉɅȾ60-ȼ60-475; ɊɈ75-ȼ-355; ɊɈ75-ȼ-425; ɊɈ75-ȼ-500. 
Ⱦɚɧɧɵɣ ɜɵɛɨɪ ɫɜɹɡɚɧ ɫ ɬɟɦ, ɱɬɨ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ɞɨɥɠɧɨ ɜɵɛɢɪɚɬɶɫɹ ɤɪɚɬɧɵɦ ɞɜɭɦ ɢɥɢ ɬɪɟɦ, ɱɬɨ ɭɩɪɨɳɚɟɬ ɝɥɚɜɧɭɸ ɫɯɟɦɭ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɶ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɥɭɱɲɚɟɬ ɭɫɥɨɜɢɹ ɢ ɫɧɢɠɚɟɬ ɡɚɬɪɚɬɵ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɟɝɨɪɟɦɨɧɬɚ. 

ɉɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɪɚɛɨɱɭɸ ɡɨɧɭ 
ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɧɚɣɬɢ ɪɚɫɱɟɬɧɭɸ ɢ ɦɚɤɫɢɦɚɥɶɧɭɸ 
ɬɨɱɤɢ, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɭɪɚɜɧɟɧɢɹ: 

 Qଵ′ ∙ ηː˕ = ୒˃ˆ˓ଽ,଼ଵ∙ୈభమ∙ୌN˓∙√ୌN˓∙ηˆ̝˓ ;                                                                        (3.12) 

 Qଵ୫ୟ୶′ ∙ ηː˕ = ୒˃ˆ˓ଽ,଼ଵ∙ୈభమ∙ୌౣa౮∙√ୌౣa౮∙ηˆ̝˓.                                                             (3.13) 

 
ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.5. 

 
Ɍɚɛɥɢɰɚ 3.5 – ɉɪɢɜɟɞɟɧɧɵɣ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Q୫ୟ୶.˔˃ː′  Q୫୧୬.˔˃ː′  

ɉɅȾ60-ȼ60-315 1,06 1,33 
ɉɅȾ60-ȼ60-475 0,94 1,17 

ɊɈ75-ȼ-355 0,84 1,05 
ɊɈ75-ȼ-425 0,78 0,97 
ɊɈ75-ȼ-500 0,84 1,06 
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Ɋɢɫɭɧɨɤ 3.2 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫ ɨɛɨɡɧɚɱɟɧɧɨɣ 

ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅȾ60-ȼ60-315 (ɫɢɧɢɣ), ɉɅȾ60-ȼ60-475 
(ɡɟɥɟɧɵɣ) 

 

 
Ɋɢɫɭɧɨɤ 3.3 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫ ɨɛɨɡɧɚɱɟɧɧɨɣ ɪɚɛɨɱɟɣ 
ɡɨɧɨɣ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧ ɊɈ75-ȼ-355 (ɡɟɥɟɧɵɣ), ɊɈ75-ȼ-425 (ɫɢɧɢɣ) ɢ ɊɈ75-ȼ-

500(ɤɪɚɫɧɵɣ) 
 

ɇɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ 
ɩɪɢɧɢɦɚɟɬɫɹ ɝɢɞɪɨɬɭɪɛɢɧɚ ɊɈ75-ȼ-500, ɬɚɤ ɤɚɤ ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɨɧɵ ɪɚɛɨɬɵ 
ɞɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ. 

 
3.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ 
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ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɨɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɧɭɠɧɨ ɭɱɟɫɬɶ 
ɟё ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ: 

 
 ∇zɪɤ = ∇zɇȻሺQɇȻሻ + Hୱ,      (3.14) 

 
ɝɞɟ   ∇zɇȻሺQɇȻሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ 
ɜ ɧɢɠɧɟɦɛɶɟɮɟ; Hୱ – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ: 

 Hୱ = ͳͲ,͵ − ∇ɇȻଽ଴଴ − ı ∙ H − ͳ,ͷ,                                                                   (3.15) 

 
ɝɞɟ   Zɧ.ɛ.ሺQɧ.ɛ.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ  Qɧ.ɛ.,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ Hୱ. 

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

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ 
ɧɚɩɨɪɟ; 

2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɪɚɫɱёɬɧɨɦ ɧɚɩɨɪɟ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.16): 
 Hୗ = Hɚɬɦ − ∇ଽ଴଴ − ı ∙ H − ͳ,ͷ + Zɏ.ɉɅ.,    (3.16) 

  
ɝɞɟ B = ͳͲ,͵ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ;  ∇ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ;   ͳ,ͷ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ;   Zɏ.ɉɅ. – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ  
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɊɈ ɪɚɜɧɚୠబଶ ; 

ı – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ. 

 
3.1.4 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ 

ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɚɩɨɪ 
 
Ⱦɚɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɛɨɬɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ. ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɫɧɢɦɚɟɬɫɹ ɬɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ. 

ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.6 - 3.10. 
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Ɍɚɛɥɢɰɚ 3.6 - ɉɅȾ60-315 (8 ɝɚ) 

 ns' ɫɢɝɦɚ Q' Q ɨɬɦɟɬɤɚ ɇs Ɉɬɦɟɬɤɚ 
ɭɫɬ ɪɤ 

ɇɦɚɤɫ 118,2 0,37 1,18 226,98 130,28 -12,34 117,94 
ɇɪɚɫɱ 108,5 0,59 1,49 266,38 130,328 -20,53 109,80 
Ɋɦɢɧ 100,7 0,48 1,40 228,69 130,28 -11,08 119,20 

 
Ɍɚɛɥɢɰɚ 3.7 - ɉɅȾ60-475 (4 ɝɚ) 

 ns' ɫɢɝɦɚ Q' Q ɨɬɦɟɬɤɚ ɇs Ɉɬɦɟɬɤɚ 
ɭɫɬ ɪɤ 

ɇɦɚɤɫ 118,6 0,27 1,04 200,05 130,26 -6,42 123,84 
ɇɪɚɫɱ 108,9 0,46 1,31 233,35 130,3 -13,90 116,40 
Ɋɦɢɧ 101 0,345 1,21 197,87 130,27 -5,27 125,00 

 
Ɍɚɛɥɢɰɚ 3.8 - ɊɈ75-355 (8 ɝɚ) 

 ns' ɫɢɝɦɚ Q' Q ɨɬɦɟɬɤɚ ɇs Ɉɬɦɟɬɤɚ 
ɭɫɬ ɪɤ 

ɇɦɚɤɫ 88,5 0,105 0,93 178,89 130,23 3,34 133,57 
ɇɪɚɫɱ 81,2 0,19 1,19 212,46 130,23 -0,13 130,10 
Ɋɦɢɧ 75,4 0,182 1,15 188,20 130,25 1,73 131,98 

 
Ɍɚɛɥɢɰɚ 3.9 - ɊɈ75-425 (6 ɝɚ) 

 ns' ɫɢɝɦɚ Q' Q ɨɬɦɟɬɤɚ ɇs Ɉɬɦɟɬɤɚ 
ɭɫɬ ɪɤ 

ɇɦɚɤɫ 86,6 0,088 0,89 171,19 130,221 4,35 134,57 
ɇɪɚɫɱ 79,5 0,143 1,06 189,25 130,25 2,27 132,52 
Ɋɦɢɧ 73,8 0,145 1,02 167,21 130,219 3,33 133,54 

 
Ɍɚɛɥɢɰɚ 3.10 - ɊɈ75-500 (4 ɝɚ) 

 ns' ɫɢɝɦɚ Q' Q ɨɬɦɟɬɤɚ ɇs Ɉɬɦɟɬɤɚ 
ɭɫɬ ɪɤ 

ɇɦɚɤɫ 86,1 0,09 1,17 224,67 130,28 4,23 134,51 
ɇɪɚɫɱ 79,1 0,187 1,21 216,03 130,275 0,02 130,30 
Ɋɦɢɧ 73,4 0,19 0,94 154,10 130,2 1,39 131,59 

 
ȼ ɪɚɫɫɦɨɬɪɟɧɢɟ ɩɪɢɧɢɦɚɥɢ ɪɹɞ ɬɭɪɛɢɧ. ɂ ɜɵɛɪɚɥɢ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ 

ɊɈ75-ȼ-500, ɩɨɬɨɦɭ ɱɬɨ ɨɧɚ ɩɨɞɯɨɞɢɬ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɧɚɩɨɪɨɜ, ɚ ɱɢɫɥɨ 
ɚɝɪɟɝɚɬɨɜ, ɜɨɡɦɨɠɧɨ ɤ ɩɨɫɬɪɨɟɧɢɸ. Ʉɪɨɦɟ ɬɨɝɨ, ɭ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ ɧɚɢɛɨɥɶɲɢɣ 
ɄɉȾ. 

Ɂɨɧɚ ɪɚɛɨɬɵ ɜɤɥɸɱɚɟɬ ɬɨɱɤɭ ɨɩɬɢɦɭɦɚ ɜ ɤɚɠɞɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ. 
ɂɡ ɩɪɢɧɹɬɵɯ ɜ ɪɚɫɫɦɨɬɪɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɊɈ75-ȼ-500, ɱɬɨ 

ɨɛɭɫɥɨɜɥɟɧɨ ɫɥɟɞɭɸɳɢɦ: 
1. ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɩɨɞɧɹɬɢɟ ɤɨɥɟɫɚ. 
2. ɇɚ ɞɚɧɧɭɸ ɬɭɪɛɢɧɭ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɟɧɟɪɚɬɨɪ, ɩɨɞɯɨɞɹɳɢɣ 

ɦɨɳɧɨɫɬɢ.  
3. ɇɚɢɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɬɭɪɛɢɧ. 
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4. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɄɉȾ. 
3.1.5 Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɧɚɣɞɟɦ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɢ ɧɚɣɞɟɦ ɨɬɦɟɬɤɭ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  
Ⱦɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵɊɈ75-ȼ-500: 
 ∇zɪɤ = ∇zɇȻሺQɇȻሻ + Hୱ = ͳ͵Ͳ,ʹͺ + Ͷ,ʹ͵ = ͳ͵Ͷ,ͷͳ ɦ.                           (3.17) 
 
Ⱦɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75-ȼ-500: 
 ∇zɪɤ = ∇zɇȻሺQɇȻሻ + Hୱ = ͳ͵Ͳ,ʹ͹ͷ + Ͳ,Ͳʹ = ͳ͵Ͳ,ʹͻͷ ɦ.                       (3.18) 
 

          Ⱦɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵɊɈ75-ȼ-500: 
 ∇zɪɤ = ∇zɇȻሺQɇȻሻ + Hୱ = ͳ͵Ͳ,ʹ + ͳ,͵ͻ = ͳ͵ͳ,ͷͻ ɦ.                            (3.19) 

 
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɹɞɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɪɟɡɭɥɶɬɚɬɨɜ. ɗɬɢ 

ɪɚɫɱёɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.11. 
 

Ɍɚɛɥɢɰɚ 3.11 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 

Ɍɭɪɛɢɧɚ Dଵ, ˏ zୟ nୡଵ,ɨɛ/ɦɢɧ 
𝑁ɚɝɪ, 

ɤȼɬ 
 ,1ܵܪ
ɦ 

 ɦ ,3ܵܪ ɦ ,2ܵܪ
ɇɚɥɢɱɢɟ 

ɫɟɪɢɣɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ 

  
ɊɈ75-ȼ-500 

5 4 125 91,5 Ͷ,ʹ͵ Ͳ,Ͳʹɦ ͳ,͵ͻ 
ɋȼ-1130/140-

48 Ɍɋ4 

 
3.2 ȼɵɛɨɪ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
3.2.1 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɢ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ. 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 p = ଺଴଴଴୬ = Ͷͺ;                                                                                     (3.20) 

 
ɝɞɟ ݊– ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1130/140-48 Ɍɋ4. 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.12. 
 
Ɍɚɛɥɢɰɚ 3.12 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-1130/140-48 Ɍɋ4 

Ⱥɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ, Ɇȼɬ 100 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφɧɨɦ 0,85 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.12 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ, ɨɛ/ɦɢɧ 125 

 
3.2.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɗȽɊ [2]. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɊɈ, ɬɨ ɜɵɛɢɪɚɟɦ ɗȽɊ (ɞɥɹ ȽȺ 

ɫ ɨɞɧɢɦ ɪɟɝɭɥɢɪɭɸɳɢɦ ɨɪɝɚɧɨɦ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 150 ɦɦ. 
ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊ-2ɂ1-150-11. 

 
3.2.3 Ɋɚɫɱɟɬ ɜɚɥɚ ɢ ɩɨɞɲɢɩɧɢɤɨɜ 
 
ȼɚɥ ɹɜɥɹɟɬɫɹ ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ ɦɟɠɞɭ ɝɢɞɪɨɬɭɪɛɢɧɨɣ ɢ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɦ. Ɉɧ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɤɪɭɬɹɳɢɟ ɢ ɫɠɢɦɚɸɳɢɟ ɧɚɝɪɭɡɤɢ. 
Ɋɚɫɱɟɬ ɜɚɥɚ ɜɟɞɟɬɫɹ ɩɨ ɤɪɭɬɹɳɢɦ ɧɚɝɪɭɡɤɚɦ. 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ: 
 

Ɇɤɪ = Ͳ,ͲͲͻ͹Ͷ ∙ ୒୬ɫɢɧɯ
=  Ͳ,ͲͲͻ͹Ͷ ∙ ଽଵହ଴଴ଵଶହ = ͹,ͳ͵.                                  (3.21) 

 
Ɉɬɫɸɞɚ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
 Dɜ

∗ ൒ (ͷ,ͳ ∙ ୑ɤɪ[Ĳɞɨɩ])଴,ଷଷ = ቀͷ,ͳ ∙ ଶ,ଷଷ଴ቁ଴,ଷଷ = ͳ,Ͳ͹ ɦ,                                       (3.22) 

 
ɝɞɟ  [߬ɞɨɩ]=33 – 35 Ɇɉɚ – ɷɬɨ ɞɨɩɭɫɬɢɦɨɟ ɫɤɪɭɱɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɜɚɥɭ. 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɪɢɧɢɦɚɟɦ 𝐷ȼ = 1,1 ɦ. 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɪɢɬɟɪɢɸ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɡɧɚɬɶ ɪɚɞɢɚɥɶɧɭɸ ɫɢɥɭ ɧɚ ɪɚɛɨɱɟɦ 
ɤɨɥɟɫɟ: 

 Rɪɚɞ = Ͳ,ͺ ∙ ୒୬ɫɢɧɯ∙ୈభ = Ͳ,ͺ ∙ ଽଵହ଴଴ଵଶହ∙ହ = ͳͳ͹,ͳʹ ɤɇ;                                        (3.23) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ dɩ, ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ Dɜ, ɩɪɢɧɢɦɚɟɦ dɩ=1,12 ɦ. 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɢ ɞɨɩɭɫɬɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɹ ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ: 

 pɭɞ = ୖɪɚɞୢɩ∙୦ɩ
= ଵଵ଻,ଵଶଵ,ଵଶ∙଴,ସ = ʹ͸ͳ,Ͷ͵ ɤɉɚ;                                                          (3.24) 

 [pɭɞ] = ʹͻ ∙ ቀπ∙୬ౙ∙ୢɩଷ଴ ቁ = ʹͻ ∙ ቀଷ,ଵସ∙ଵଶହ∙ଵ,ଵଶଷ଴ ቁ = ͶʹͶ,ͻͷ ɤɉɚ.                        (3.25) 

 
Ɍɚɤ ɤɚɤ ɭɫɥɨɜɢɟ 𝑝ɭɞ< [𝑝ɭɞ] ɜɵɩɨɥɧɹɟɬɫɹ, ɢ ɩɨɞɲɢɩɧɢɤ ɩɨɞɯɨɞɢɬ. 
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Ɋɚɫɫɦɨɬɪɢɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ. Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢ 
ɞɢɚɦɟɬɪɟ ɜɚɥɚ 𝐷ȼ = 1,07 ɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ ܼɫɟɝɦ= 8. 

ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 Rଵ = ୖɪɚɞሺଵ+ଶୡ୭ୱα+ଶୡ୭ୱ ሺଶαሻሻ = ଵଵ଻,ଵଶሺଵ+ଶୡ୭ୱ ሺସହሻ+ଶୡ୭ୱ ሺଶ∙ସହሻ = Ͷͺ,ͷͳɤɉɚ, (3.26) 

 
ɝɞɟ     𝛼– ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 

 

α = ଷ଺଴°୸ɫɟɝɦ
= ଷ଺଴°଼ = Ͷͷ°.                                                                                (3.27) 

 
Ⱦɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 
 lɫɟɝɦ = ଴,଼଻∙π∙ୢɩ୸ɫɟɝɦ

= ଴,଼଻∙ଷ,ଵସ∙ଵ,ଵଶ଼ = Ͳ,͵ͺ ɦ;                                                      (3.28) 

 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɢ ɞɨɩɭɫɬɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɫɟɝɦɟɧɬ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 pɭɞ = ୖɪɚɞ୪ɫɟɝɦ∙୦ɩ

= ଵଵ଻,ଵଶ଴,ଷ଼∙଴,ସ = ͹͹Ͳ,ͷ͵ɤɉɚ;                                                          (3.29) 

 [pɭɞ] = ͷͲ ∙ ቀπ∙୬ౙ∙ୢɩଷ଴ ቁ = ͷͲ ∙ ቀଷ,ଵସ∙ଵଶହ∙ଵ,ଵଶଷ଴ ቁ = ͹͵ʹ,͸͹ ɤɉɚ.                         (3.30) 

 
ɍɫɥɨɜɢɟ pɭɞ ൑ [pɭɞ] ɧɟ ɫɨɛɥɸɞɚɟɬɫɹ. 
Ɍɚɤ ɤɚɤ ɞɚɧɧɨɟ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɤɨɥɶɰɟɜɨɦ ɩɨɞɲɢɩɧɢɤɟ, 

ɜɵɛɢɪɚɟɦ ɟɝɨ. 
 
3.2.4 Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ  
 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ φɫɩ = ͵Ͷͷ –ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɨɯɜɚɬɚ 

ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, ɛɟɪɟɬɫɹ ɢɡ Ƚɍɏ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 h = ʹ,ͷͻ͸ ∙ Dଵ = ʹ,ͷͻ͸ ∙ ͷ = ͳʹ,ͻ͸ ɦ.                                                            (3.31) 

         Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
 Dɫ.ɤ.ɜɯ = ͳ,Ͷͺ ∙ Dଵ = ͳ,Ͷͺ ∙ ͷ = ͹,Ͷ ɦ.                                                                 (3.32) 
 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 

 
φɫ.ɤ = ͵Ͷͷ°.  
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ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 Bɫɩ = ͵,͸͸͹ ∙ Dଵ = ͵,͸͸͹ ∙ ͷ = ͳͺ,͵Ͷ ɦ.                                                     (3.33) 
 
Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 L = Ͷ,ͷ ∙ Dଵ = Ͷ,ͷ ∙ ͷ = ʹʹ,ͷ ɦ.                                                                 (3.34) 
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
 Bଵ = ͵,ͳ͵͵ ∙ Dଵ = ͵,ͳ͵͵ ∙ ͷ = ͳͷ,͸͹ ɦ.                                                    (3.35) 
 
ȼ ɬɚɛɥɢɰɟ 3.13 ɩɪɢɜɟɞɟɧɵ ɪɚɫɱёɬɵ ɡɧɚɱɟɧɢɣ ɞɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 

ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
 

Ɍɚɛɥɢɰɚ 3.13 – Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɣ ɞɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
1 2 3 4 5 6 7 8 9 10 11 12 φ, ° - - ɦ ɦ ɦ-2 x, ɦ x2,ɦ2 p2,ɦ2 p,ɦ a, ɦ R, ɦ 

- 
φ͵͸Ͳ 

φʠ 
2·R4+
[3] 

[4]-ሺୌభଶ ሻଶ √[ͷ] [6]+[3
] 

[7]2 
[8]+ሺୌభଶ ሻଶ √[ͻ] R4+[7

] 
[10]+[

11] 

345 0,96 0,82 6,59 4,92 2,22 3,04 9,22 10,90 3,30 7,06 10,36 
330 0,92 0,78 6,31 4,63 2,15 2,94 8,62 10,29 3,21 6,96 10,17 
315 0,88 0,75 6,02 4,34 2,08 2,83 8,02 9,70 3,11 6,86 9,97 
300 0,83 0,71 5,73 4,06 2,01 2,73 7,43 9,11 3,02 6,75 9,77 
285 0,79 0,68 5,45 3,77 1,94 2,62 6,86 8,53 2,92 6,64 9,56 
270 0,75 0,64 5,16 3,48 1,87 2,51 6,29 7,96 2,82 6,53 9,35 
255 0,71 0,61 4,87 3,20 1,79 2,39 5,73 7,41 2,72 6,42 9,14 
240 0,67 0,57 4,59 2,91 1,71 2,28 5,18 6,86 2,62 6,30 8,92 
225 0,63 0,53 4,30 2,62 1,62 2,15 4,64 6,32 2,51 6,18 8,69 
210 0,58 0,50 4,01 2,34 1,53 2,03 4,11 5,79 2,41 6,05 8,46 
195 0,54 0,46 3,73 2,05 1,43 1,89 3,59 5,27 2,30 5,92 8,21 
180 0,50 0,43 3,44 1,76 1,33 1,76 3,08 4,76 2,18 5,78 7,96 
165 0,46 0,39 3,15 1,48 1,22 1,61 2,58 4,26 2,06 5,63 7,70 

 
Ɍɚɤ ɤɚɤ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ ߮ ɫɟɱɟɧɢɟ ɋɄ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ ɷɥɥɢɩɫɚ, ɬɨ 

ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɩɥɚɜɧɨ 
ɩɪɨɞɥɹɟɬɫɹ ɞɨ 0 ͦ. ɉɨɥɭɱɟɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.4. 
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Ɋɢɫɭɧɨɤ 3.4- ɉɨɫɬɪɨɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ R=f(φ) 

 
ɑɟɪɬёɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.5. 
 

 
Ɋɢɫɭɧɨɤ 3.5 – ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ, ɜɢɞ ɫɜɟɪɯɭ 

 
3.3 ȼɵɛɨɪ ɬɢɩɚ ɢ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɪɟɝɭɥɹɬɨɪ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
 
ȼɵɛɨɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ . 
Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɬɤɪɵɬɢɟɦ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɭɝɥɨɦ ɩɨɜɨɪɨɬɚ 

ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɞɥɹ ɫɦɚɡɤɢ ɩɨɞɩɹɬɧɢɤɚ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɧɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɦɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ. ɗɬɨɬ ɤɨɦɩɥɟɤɫ ɫɨɫɬɨɢɬ ɢɡ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɦɚɫɥɨɯɪɚɧɢɥɢɳɚ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɧɚɫɨɫɨɜ ɞɥɹ ɩɟɪɟɤɚɱɤɢ ɦɚɫɥɚ. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ) ɫɨɫɬɨɢɬ ɢɡ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɦɚɫɥɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɢ ɚɩɩɚɪɚɬɭɪɵ ɚɜɬɨɦɚɬɢɤɢ. 

Ⱦɥɹ ɬɭɪɛɢɧɵ ɑɭɫɨɜɨɣ Ƚɗɋ ɜ ɤɚɬɚɥɨɝɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɥɟɞɭɸɳɚɹ Ɇɇɍ: 

6.78

7.28

7.78

8.28

8.78

9.28

9.78

10.28

10.78

120 170 220 270 320 370
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Ɇɇɍ6,3/1–40-8-2 (ɦɚɫɫɚ: 11,2 ɬ), ɜ ɤɨɬɨɪɨɣ ɜɤɥɸɱɟɧɵ: 
 Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ȽȺ 6,3/1-40 (ɜɦɟɫɬɢɦɨɫɬɶ 6,3 ɦ3; 1ɫɨɫɭɞ); 
 Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɆȺ8-2 (ɜɦɟɫɬɢɦɨɫɬɶ 8ɦ3); 
 ɇɚɫɨɫ:3ȼ40/40ȽɌ(2ɲɬ.;ܳ=8,9ɥ/ɫ;𝑁=53ɤȼɬ); 
 Ⱦɜɢɝɚɬɟɥɶ:4Ⱥ225Ɇ4(2ɲɬ.;𝑁=55ɤȼɬ;ɦɚɫɫɚ:6,3 ɬ). 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ Ƚɗɋ 
 
4.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 4.1. 
 

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

ɑɢɫɥɨ ɢ ɦɨɳɧɨɫɬɶ Uɧɨɦ cos φɧɨɦ Uɧɨɦ Sɤ.ɡ. ɉɪɨɬɹɠёɧɧɨɫɬɶ 
ɥɢɧɢɣ 

ɲɬ×Ɇȼɬ ɤȼ ɨ.ɟ. ɤȼ Ɇȼ∙Ⱥ ɤɦ 
4×100 13,8 0,85 220 150 15 

 
- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cos φɫ = Ͳ,ͺͷ. 
- ȼɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ T୫ୟ୶ = ͶͲͲͲ ɱ/ɝɨɞ. 
- Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ  Pɫ.ɧ. = Ͳ,Ͳͳ ∙ Pɭɫɬ.Ƚɗɋ. 
- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɚɜɟɧ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ cos φɫ.ɧ. = cos φɧɨɦ. 
- ɉɨɞɫɬɚɧɰɢɹ «Ʉɚɥɢɧɢɧɨ», ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɧɟ ɢɡɨɥɢɪɨɜɚɧɧɚɹ. 

 
4.2 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 

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

ȼ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫɭɳɟɫɬɜɭɸɬ ɩɨɞɫɬɚɧɰɢɢ 220 
ɤȼ, 110 ɤȼ. ɉɨ ɤɚɪɬɟ – ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɨɞɫɬɚɧɰɢɣ 
ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɉɋ «Ʉɚɥɢɧɢɧɨ» 220 ɤȼ ɫ ɪɚɫɫɬɨɹɧɢɟɦ 
15 ɤɦ. 

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

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
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Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
 
4.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 

ɛɥɨɤɨɦ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 

ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 

Sɪɚɫɱ = 
୔ɝ ɧɨɦ−୔ɫɧୡ୭ୱ φ = ଼ହ−ଷ,ଶସ଴,ଽ = ͻͳ Ɇȼ ∙ A.                                                       (4.1) 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɜɵɲɚɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɌȾɐ-125000/220-ɍ1 ɍɏɅ1. 

Sɧɨɦ 
Uɧ 

Uɤ,% dPk dPxx Ixx 
Uɜɧ Uɧɧ 

125000 242 13,8 11 380 90 0,55 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ Tmax ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ Ĳ: 

 

Ĳ = ሺͲ,ͳʹͶ +  ୘ౣa౮ଵ଴ర ሻଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ +  ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ɱ
ɝɨɞ

 .       (4.2) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 

ɌȻЛ 

ɋ.Н.

G

ɌɋН 

UȼН 

ɋ.Н.
Ƚ

ɌɋН 

UȼН   

Ƚ
ɋ.Н.

ɌɋН 

ɌȻЛ 
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tɪɚɛ = 8760 - µ·Tɩɥ - ω·Ɍɜ,                                                                               (4.3) 

 
ɝɞɟ     µ = 1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ, 1/ɝɨɞ; 

Ɍɩɥ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; 
ω = 0,025 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ; 
Ɍɜ = 60 – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 
tɪɚɛ = 8760 - 1·30 – 0,025·60 = 8728 ɱ. 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 
ΔWxx = nT·dPxx·tɪɚɛ = 1·0,09·8728 = 785,5,                                    (4.4) 
 

ɝɞɟ     nt – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W = ∆୔ɤɡ୬ ∙ ቀୗɪɚɫɱୗɧɨɦ

ቁଶ ∙ Ĳ =  ଴,ଷ଼଴ଵ ∙ ቀଵଵ଺,ହଵଶହ ቁଶ ∙ ʹͶͲͷ = ͹ͻ͵,ͷ Ɇȼɬ ∙ ɱ.             (4.5) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 
ɂɩɨɬ = ΔWɯɯ·ß1 + ΔWɧ·ß2 = 785,5·0,006 + 793,5·0,009 = 11,86 ɬɵɫ.ɪɭɛ.   (4.6) 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ 4 ɛɥɨɤɨɜ: 
 
ɂɩɨɬ = 4 ·9,057 = 47,42 ɬɵɫ.ɪɭɛ.                                                                   (4.7) 
 
4.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 SΣ = nɝ ∙ (୔ɝ−୔ɫɧୡ୭ୱφɝ

) = Ͷ ∙ ቀଵ଴଴−ଷ,଺଴,଼ହ ቁ = Ͷͷ͵,͸ͷ Ɇȼ ∙ Ⱥ:                                   (4.8) 

 nɥ = ୗΣPɧɚɬౙ౥౩φɫ

+ ͳ = ସହଷ,଺ହభయఱబ,8ఱ + ͳ = ͳ,ͻ + ͳ = ͵,                                                 (4.9) 

 
ɝɞɟ     Pɝ – ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; 

Pɫɧ – ɞɨɥɹ ɋɇ; 
Pɧɚɬ – ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɉɍɗ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ ɫɢɫɬɟɦɵ. 
Ɋɚɛɨɱɢɣ ɢ ɪɚɫɱɟɬɧɵɣ ɬɨɤɢ ɫɱɢɬɚɸɬɫɹ ɤɚɤ: 
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Iɪɚɛ = ୗɫɭɦ୬∙୙ɧɨɦ∙√ଷ = ସହଷ,଺ହଷ∙ଶଶ଴∙√ଷ = Ͳ,͵ͻͷ ɤA;                                                         (4.10) 

 Iɪɚɫɱ = Iɪɚɛ ∙ α୧ ∙ α୲ = Ͳ,͵ͻͷ ∙ ͳ,Ͳͷ ∙ ͳ = Ͳ,Ͷͳͷ ɤA,                                     (4.11)
  
ɝɞɟ     αi – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ max ɧɚɝɪɭɡɤɟ; 

αt – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɨɜ: 
ɉɨ ɦɟɬɨɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞɨɦ ɦɚɪɤɢ AC-

330/30. 
Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ: Iɞɨɩ = 710 Ⱥ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ:  
 Iɩ.ɚɜ = ୗɫɭɦሺ୬ɥ−ଵሻ∙√ଷ∙୙ɧɨɦ

= ସହଷ,଺ହሺଷ−ଵሻ∙√ଷ∙ଶଶ଴ = Ͳ,ͷͻͷ ɤȺ;                                          (4.12) 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɜɨɞɚ AC-330/30.  
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0Ɉɦ/ɤɦ X0Ɉɦ/ɤɦ b0, ɋɦ/ɤɦ 

1 0,0861 0,376 0,215 
 
4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱɟɬɚ 
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
Ʉ = n ∙ ɄɌ + m ∙ ɄɌɫ.ɧ. + t ∙ Ʉɤɪɭɷ,                                                                        (4.13) 
 

ɝɞɟ     ɄɌ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (60 ɦɥɧ. ɪɭɛ.);  
ɄɌɫ.ɧ.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (8 ɦɥɧ.ɪɭɛ.); 
Ʉɤɪɭɷ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍɗ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɱɢɫɥɨ ɹɱɟɟɤ ɄɊɍɗ. 
ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɹɱɟɣɤɢ ɄɊɍɗ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɧɮɥɹɰɢɢ: Ʉɤɪɭɷ = 

4 ɦɥɧ.ɪɭɛ. 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ (4.13): 
 
Ʉଵ = Ͷ ∙ ͸Ͳ + ͵ ∙ ͺ + ͻ ∙ Ͷ = ͵ͲͲ ɬɵɫ. ɪɭɛ.   
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Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ (4.13): 
 
Ʉଶ = ʹ ∙ ͳ͵Ͳ + ͵ ∙ ͺ + ͹ ∙ Ͷ = ͵ͳʹ ɬɵɫ. ɪɭɛ.  
 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 
Ɂ୧ = ȿɧ ∙ Ʉ୧ + ɂ୧,                                                                                        (4.14)

        
ɝɞɟ     ȿɧ = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ.  

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ 
(4.14): 

 
Ɂଵ = Ͳ,ͳͷ ∙ ͵ͲͲͲͲͲͲͲͲ + ͵͸ʹ͵Ͳ = ͶͷͲ͵͸ʹ͵Ͳ ɪɭɛ.  
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 

ɮɨɪɦɭɥɟ (4.14): 
 
Ɂଶ = Ͳ,ͳͷ ∙ ͵ͳʹͲͲͲͲͲͲ + ʹͷ͹ʹͲ = Ͷ͸ͺʹͷ͹ʹͲɪɭɛ.  
 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 

Ɋ = |Ɂభ−Ɂమ|
Ɂభ ∙ ͳͲͲ%;                                                                                                  (4.15) 

 

Ɋ = |ସହ଴ଷ଺ଶଷ଴−ସ଺଼ଶହ଻ଶ଴|଻ସଵସ଺,ଷ଴଼ ∙ ͳͲͲ% = Ͷ %.  
 
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɦɟɧɶɲɟ ɱɟɦ ɧɚ 5% ɢ 

ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

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

 
4.6 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 

ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin 
 
4.6.1 Ɋɚɫɱɟɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
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ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 xȽ = xୢ′′ ∙ ୙ɧɨɦ

మୗ ɧɨɦ
= Ͳ,ʹͲͷ ∙ ଵଷ,଼మଵଵ଻,଺ହ  = Ͳ,͵͵ Ɉɦ.                                               (4.16) 

   
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 xɌ = ୙Ʉ%∙୙ɧɨɦ

మଵ଴଴∙ୗɧɨɦ
= ͳͳ∙ଶସଶమଵ଴଴∙ଵଶହ = ͷͳ,ͷ͵͸͵ Ɉɦ.                                                    (4.17) 

 
ɋɢɫɬɟɦɚ: 
 xɋ = ୙ɧɨɦ

మୗ ɤɡ
= ଶଷ଴మଵହ଴ = ͵ͷʹ,͸͸͹ Ɉɦ.                                                               (4.18) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xɅ = x଴,ɭɞ ∙ l = Ͳ,Ͳͻ͹ ∙ ͳͷ = ͳ,Ͷ͸ Ɉɦ.                                         (4.19) 
   
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 
ȿɋ = ȿ∗ɋ ∙ Uɛଵ = ͳ,Ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ɤȼ.                                                (4.20) 
 
   
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kɌ = ୙ɇɇ୙ȼɇ

= ଵଷ,଼ଶସଶ = Ͳ,Ͳͷ͹.                                                                            (4.21) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 rɝ = ୶∗Ƚ୘ɚ,Ƚ∙ω = ଴,ଷଷଶ ଴,଴ସହ∙ଷଵସ = Ͳ,Ͳʹ͵ Ɉɦ;                                                             (4.22) 

     rɫ = xɋTɚ,ɋ ∙ ω
= Ͷͺͺ,Ͳ͵Ͳ,Ͳ͸ ∙ ͵ͳͶ = ʹͷ,ͻ Ɉɦ;                                                              ሺͶ.ʹ͵ሻ 

     rɥ = r଴,ɭɞ ∙ l = Ͳ,Ͳͺ͸ͳ ∙ ͳͷ = ͳ.ʹͻ Ɉɦ;                                                            ሺͶ.ʹͶሻ 
 rɬ = ΔP୩ ∙ Uɛ

ଶSɧɨɦ
ଶ = Ͳ,͵ͺ ∙ ʹ͵Ͳଶͳʹͷଶ = ͳ,ʹͺ͹ Ɉɦ.                                                       ሺͶ.ʹͷሻ 
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4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ  ɢ ɪɚɫɱɟɬ 
ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin» 

 
ɇɚ ɪɢɫɭɧɤɟ 4.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.3 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 
«RastrWin», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. ȼ ɬɚɛɥɢɰɟ 4.4 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱёɬɨɜ ɜ ɬɨɱɤɚɯ ɄɁ ɢ ɦɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

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

Ɍɨɱɤɚ ɄɁ Ta K y Iɩ0, ɤȺ iy.ɤȺ 

ɄɊɍɗ 220 ɤȼ, 3ɮ 0,035 1,75 11,84 29,3 
ɄɊɍɗ 220 ɤȼ, 1ɮ 0,035 1,75 5,92 14,65 

Ƚɟɧɟɪɚɬɨɪ, 3ɮ 0,045 1,979 27,35 76,55 
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4.6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

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

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 
 Iɝ,ɪɚɛ ୫ୟ୶ = ͳ,Ͳͷ ∙ Iɝ,ɧɨɦ;                                                                               (4.26) 
 Iɝ,ɪɚɛ ୫ୟ୶ = ͳ,Ͳͷ ∙ Ͷ = Ͷ,ʹ ɤȺ.  
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 Iɪɚɛ ୫ୟ୶ ሺɊɍȼɇሻ = ୗɝ,ɧɨɦ√ଷ∙୙ɬ,ɧɨɦሺ−ହ%ሻ = ଵ଴଴√ଷ∙ଶଵ଼,ହ = Ͳ,ʹ͸ ɤȺ.                                  (4.27) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
 Iɪɚɛ.୫ୟ୶ = ୗ∑ሺ୬ɥሻ∙√ଷ∙୙ɧɨɦ

= ସହଷ,଺ହଷ∙√ଷ∙ଶଶ଴ = Ͳ,Ͷ ɤȺ.                                                  (4.28) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 Iɪɚɛ.ɭɬɠ = ୗ∑ሺ୬ɥ−ଵሻ∙√ଷ∙୙ɧɨɦ

= ସହଷ,଺ହଶ∙√ଷ∙ଶଶ଴ = Ͳ,͸ ɤȺ.                                               (4.29) 

 
4.7 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

13,8 ɤȼ 
 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ ɡɧɚɱɟɧɢɹɦ, 
ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 Uɧɨɦ ൒ Uɧɨɦ.ɫ. (4.30) 
  Iɧɨɦ ൒ Iɪɚɛ,୫ୟ୶ . (4.31) 

  Bɤ,ɧɨɪɦ ൒ Bɤ,ɪɚɫɱ.  (4.32) 
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–15 ɢ 
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ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɉɁ–20/12500 ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5.  

 
Ɍɚɛɥɢɰɚ 4.5 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-15-50/6300 ɍ3 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɉɁ-20/12500 ɍ3 Uɫɟɬɢ ɧɨɦ = ͳ͵,ͺ ɤȼ Uɧɨɦ = ͳͷ ɤȼ Uɧɨɦ = ʹͲ ɤȼ IȽ.ɪɚɛ = ͶʹͲͲ Ⱥ Iɧɨɦ = ͸͵ͲͲ Ⱥ Iɧɨɦ = ͳʹͷͲͲ Ⱥ I୬଴ = ʹͲ,͸ͺ ɤȺ Iɨɬɤɥ.ɧɨɦ = ͷͲ ɤȺ iɷɥ.ɫɬ = ͶͳͲ ɤȺ i୷ = ͷʹ,͸Ͷ ɤȺ iɩɪ.ɫɤɜ = ͳ͵Ͳ ɤȺ Iɬ.ɫɬ = ͳ͸Ͳ ɤȺ 

 Iɧɨɦ.ɨɬɤɥ = ͷͲ ɤȺ tɨɬɤɥ = ͵ ɫ. 
ȼɤ.ɪɚɫɱ = I୬଴ଶ ∙ (tɨɬɤ + tɪɡ൯ = = ʹͲ,͸ͺ ଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ͳ͹,ͳͲ ɤȺଶ ∙ ɫ 

ȼɤ.ɧɨɦ = I୘ଶ ∙ t୘ = ͷͲଶ ∙ ͵= ͹ͷͲͲ ɤȺ ∙ ɫ 
ȼɤ.ɧɨɦ = I୘ଶ ∙ t୘ = ͳ͸Ͳଶ ∙ ͵= ͹͸ͺͲͲ ɤȺ ∙ c 
 

 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

(ȼ·Ⱥ) 
 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɫɟɬɢ 

M201 RS232 0,5 4 

 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ SYNCHROTACT 5 
RS232 

MODBUS 
0,5 25 

 
4.8 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ–20–I. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20-I ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 4.7. 

 
Ɍɚɛɥɢɰɚ 4.7 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–10 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ UȽ = ͳ͵,ͺ ɤȼ Uɧɨɦ = ʹͲ ɤȼ Iɪɚɛ ୫ୟ୶ < Iɧɨɦ IȽ.ɪɚɛ = ͶʹͲͲ Ⱥ ͵ͲͲͲ Ⱥ = Iɧɨɦ = ͳͺͲͲͲ Ⱥ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-06-15. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-06-15 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 
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Ɍɚɛɥɢɰɚ 4.8 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ UȽ = ͳ͵,ͺ ɤȼ Uɧɨɦ = ͳͷ ɤȼ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 13,8 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 15 / 450 ɍɏɅ1. 
 
4.9 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 
 
4.9.1 ȼɵɛɨɪ ɹɱɟɣɤɢ ɄɊɍɗ 
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ» ɜɵɛɢɪɚɟɦ ɹɱɟɣɤɭ 

ɄɊɍɗ ZF28-252. ɄɊɍɗ ɬɢɩɚ ZF28-252 ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɨɜɟɣɲɢɯ ɩɨɤɨɥɟɧɢɣ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ Sieyuan Electric. Ʉɨɦɩɚɧɢɹ 
«ɉɢɬɟɪɗɧɟɪɝɨɆɚɲ» ɩɨɥɭɱɢɥɚ ɨɬ Sieyuan Electric ɚɜɬɨɪɢɡɚɰɢɸ ɨɮɢɰɢɚɥɶɧɨɝɨ 
ɩɚɪɬɧɟɪɚ ɩɨ ɫɛɨɪɤɟ ɄɊɍɗ 110 ɤȼ ɢ 220 ɤȼ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɹɱɟɣɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 
 

Ɍɚɛɥɢɰɚ 4.9 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ. ZF28-252 Uɫɟɬɢ ɧɨɦ = ʹʹͲ ɤȼ Uɧɨɦ = ʹͷʹ ɤȼ Iɪɚɛ ୫ୟ୶ = ͵ʹͲ Ⱥ Iɧɨɦ = ʹͷͲͲ Ⱥ I୬଴ = ͳͺ.͸ͷ ɤȺ Iɧɨɦ.ɨɬɤɥ = ͷͲ ɤȺ i୷ = ʹͻ,Ͳͳ ɤȺ Iɬ = ͶͲ ɤȺ 

ȼɤ.ɪɚɫɱ = I୬଴ଶ ∙ (tɨɬɤ + tɪɡ൯ = = ͻଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ͵,ʹͶ ɤȺଶ ∙ ɫ 

ȼɤ.ɧɨɦ = I୘ଶ ∙ t୘ = = ͶͲଶ ∙ ͵ = ͶͺͲͲ ɤȺଶ ∙ ɫ 

 
ȼ ɬɚɛɥɢɰɟ 4.10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ. 
 

Ɍɚɛɥɢɰɚ 4.10 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

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

 
4.9.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
əɱɟɣɤɚ ɄɊɍɗ ɭɤɨɦɩɥɟɤɬɨɜɚɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɧɚɩɪɹɠɟɧɢɹ: 
Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ: 0,2 ɫ; 
Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɡɚɳɢɬɵ ɬɨɤɚ: 5Ɋ ɥɢɛɨ 5ɌɊȿ; 



46 
 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ: 0,2; 
Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɡɚɳɢɬɵ ɧɚɩɪɹɠɟɧɢɹ: 3Ɋ. 

 
  



47 
 

5 ɍɫɬɪɨɣɫɬɜɚ ɊɁɢȺ 
 
ȼɫɟ ɫɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɫɬɚɧɰɢɣ, ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 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 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
 Iːˑˏ = ୔ːˑˏ/ୡ୭ୱφ√ଷ∙୙ːˑˏ = ଵ଴଴∙ଵ଴య/଴,଼ହ√ଷ∙ଵଷ,଼ = Ͷͻʹʹ ʏ.                                                    (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
 Iːˑˏሺଶሻ = ୍ːˑˏభ∙ʙ˔˘ʙ˕˕ = ସଽଶଶ∙ଵହ଴଴଴/ହ = Ͷ,ͻ ʏ.                                                              (5.2) 

 
Ɍɨɤ ɪɨɬɨɪɚ ɩɟɪɜɢɱɧɵɣ: 
 Iːˑˏ ˓ˑ˕ = ଵଷ଴଴ଵ,ଶଶହହ = ͳͲ͸ͳ ʏ.                                                                           (5.3) 

 
Ɍɨɤ ɪɨɬɨɪɚ ɜɬɨɪɢɱɧɵɣ: 
 Iːˑˏ ˓ˑ˕ = ଵ଴଺ଵଵ଴଴଴/ହ = ͷ,͵ ʏ.                                                                              (5.4) 

 
Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 Sːˑˏ,ʑʒଵ = Iːˑˏ,˓ˑ˕ ∙ Uːˑˏ,˓ˑ˕ = √͵ ∙ ͳͲ͸ͳ ∙ ͳͻͳ = ͵ͷͳ ˍʑʏ.                      (5.5) 
 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ - ɋɌɋ-300-1250-2,5, ɫ ɩɚɪɚɦɟɬɪɚɦɢ: U=300 ȼ, 

I=1250 Ⱥ. 
 
5.1.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ƚɟɧɟɪɚɬɨɪ ɋȼ-1130/140-48 Ɍɋ4. 
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ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ – ɧɟɡɚɜɢɫɢɦɚɹ ɬɢɪɢɫɬɨɪɧɚɹ ɫ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ 
ɝɟɧɟɪɚɬɨɪɨɦ. 

ɋɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-125000/220-ɍ1 ɍɏɅ1. 
Ʌɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ. 
Ɉɯɥɚɠɞɟɧɢɟ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ – ɜɨɡɞɭɲɧɨɟ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ ɋȼ-1130/140-48 Ɍɋ4: 

 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 ɌȾɐ-125000/220-ɍ1 ɍɏɅ1: 
Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɯɜɚɬɵɜɚɸɳɟɟ 
ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɜ ɫɟɬɢ 220ɤȼ; 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɜɨɞɨɜ. 

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 220ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
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 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 

 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ ɛɥɢɡɤɢɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 
(ɌɇɁɇɉ); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220ɤȼ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220ɤȼ. 

 
5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ(I∆G) 
 
ȼ ɬɚɛɥɢɰɟ 5.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1130/140-48 

Ɍɋ4. 
 

Ɍɚɛɥɢɰɚ 5.1 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ-1130/140-48 Ɍɋ4 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ 117,7 

ɚɤɬɢɜɧɚɹ 100 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  cosφ 0,85 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 125 ɨɛ/ɦɢɧ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ 4920 Ⱥ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɬɚɬɨɪɚ 13800 ȼ  

Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 1300A 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ 191 ȼ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ Ʉɬ 5000/5 
ɂɧɞɭɤɬɢɜɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ Xd 0,91 
ɩɟɪɟɯɨɞɧɨɟ X’d 0,26 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ X”d 0,21 
 
ȼ ɬɚɛɥɢɰɟ 5.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 

125000/220/13,8. 
 

Ɍɚɛɥɢɰɚ 5.2 - ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ  
Ɍɢɩ ɌȾɐ 125000/220/13,8 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 125 ɆȼȺ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 242 ɤȼ 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ = 11 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣሺIʠʟ < Ͳ,ʹ ∙ Iʜሻɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 
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Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: Iʜʝʛ = Ͷͻʹʹ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: ηʡʡ = ͷͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

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

 Iʜʐሺʜሻ = ʙʝʓʜ ∙ f୧ ∙ Iʜ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ Iʜˑˏ = ʹͶ͸,ͳ ʏ,                                           (5.6) 
 

ɝɞɟ    ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  f୧ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 Iʠʟ.଴ ൒ Kʜ ∙ Iʜʐሺʜሻ = ʹ ∙ Ͳ,Ͳͷ ∙ Iʜ = Ͳ,ͳ ∙ Iʜ = Ͷͻʹ,ʹ ʏ, (5.7) 
 

ɝɞɟ     Kʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 Iʠʟ.ʝ = ሺͲ,ͳͷ − Ͳ,ʹሻ ∙ Iʜ.                                                                               (5.8)          

 
ɂɡ ɮɨɪɦɭɥɵ 5.8 ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 
 Iʠʟ.ʝ = Ͳ,ͳͷ ∙ Iʜ = ͹͵ͺ,͵ ʏ.  

 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ Kʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

 Iʜʐሺʙʖሻ = ʙʏʞ ∙ f୧ ∙ ʙʝʓʜ ∙ Iʛʏʙʠ,                                                                            (5.9) 
 

ɝɞɟ     ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  f୧ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5 - ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); Iʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɨɧ ɪɚɜɟɧ: 
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Iʛʏʙʠ = ୉′̂′୶ౚ′′ ∙ Iʜ = ʹ͸Ͷͺͷ ʏ.  (5.10) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.9): 
 Iʜʐሺʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ଵ,ଵଷ଴,ଶଵ ∙ Ͷͻʹʹ = ʹ͸Ͷͺ,ͷ ʏ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 Kʡ > ୍ʜʐሺʙʖሻ∙୏ʜ୍ʡ ,                                                                                              (5.11) 

 ˆˇˈ     Iʡ = Iʛʏʙʠ.  
 Kʡ > ଶ଺ସ଼,ହ∙ଶଶ଺ସ଼ହ ; 

 Kʡ > Ͳ,ʹ. 
 
ɝɞɟ     Kʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  Iʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Kʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
 Iʜʡ = ୍∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                                                                                          (5.12) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 B ൒ ୍∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                                                                                             (5.13) 

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

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 
 

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

 
5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO)) 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

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

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

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

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺUʝ Эʚ.ʠʡ.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ Uʝ 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. 
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Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 CΣ = ʠʒ + Cʡ + ʠШ + ʠʑʒ = Ͳ,ͻ + Ͳ,Ͳͳʹ + Ͳ,ͲͲͺ + Ͳ,͵ͷ = ͳ,ʹ͹, ሺͷ.ͳͶሻ 
 

ɝɞɟ     ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠШ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
 Iେ = ͳ,͹͵ ∙ Uʚ ∙ ω ∙ ʠΣ = ͻ,ͷ ʏ.                                                                          ሺͷ.ͳͷሻ 
  

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ: 

 Uʝ Эʚ.ʠʡ = ʙ ∙ U଴ ∙ ʠʡሺɊ଴ሻʠʡሺɊ଴ሻ + ʠΣ ,                                                                        ሺͷ.ͳ͸ሻ 

 
ɝɞɟ     ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ U଴, ʙ = Ͳ,ͷ; ʠʡሺɊ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺɊ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; U଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 U଴ = ͳ͵ ∙ Uʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ʹͶʹ√͵ = Ͷ͸,ͷ͹ ˍʑ                                                  ሺͷ.ͳ͹ሻ 
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Ɍɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ: 

 Uʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸ͷ͹͵ ∙ Ͳ,ͲͲͻͲ,ͲͲͻ + ͳ,ʹ͹ = ͳ͸Ͷ ʑ.                                             
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 Uʠʟ ൒ ʙʜʙʑ ∙ ଵ୬ʡʜ ∙ U଴ Эʚ.ʠʡ;                                                                               (5.18) 

 Uʠʟ ൒ ଵ,ହ଴,ଽହ ∙ ଵ଺ସభయ,8√య∙బ.భయ ; 

 Uʠʟ ൒ ͵,Ͳͺ ʑ, 
 

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

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

ȼɬɨɪɨɣ ɨɪɝɚɧ U଴ଷɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ ɝɚɪɦɨɧɢɤɢ 
ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

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

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

 ʤ = ͳʙʡ + ʹ.                                                                                                             ሺͷ.ͳͻሻ 

 
ɉɪɢ Kʡ = ͳ,ʹ ɨɪɝɚɧ U଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,3 % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 500 ɦɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ 
ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
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5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢɦɟɟɬ ɞɜɟ ɫɬɭɩɟɧɢ 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 Uେ˓ଶ = ଵ,ସ∙୙ʜ୬ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ.                                                                  (5.20) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

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

ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 Uେ˓ଵ = ଵ,ଶ∙୙ʜ୬ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ.                                                                  (5.21) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙ Iʜ. 
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 I∗ଶ: 
 I∗ଶ = Iଶ/Iʜ,                                                                                                               (5.22) 

 
ɝɞɟ     Iଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ;  Iʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

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

 tʓʝʞ = A/I∗ଶଶ ,                                                                                                          (5.23) 
 

ɝɞɟ     A = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ ɨɪɝɚɧɨɜ: 
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1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺIଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ Iଶ 
ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 I∗ଶʠʗʒʜ = ሺͲ,Ͳͷ − Ͳ,Ͳ͹ሻ;                                                                             (5.24) 

 Iଶʠʗʒʜ = Ͳ,Ͳ͹ ∙ Iʜ = Ͳ,͵ͳͷ. 
 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺIଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ Iଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ tˏ˃ˍ˔ = ͸ͲͲ ˔. 

Ɍɨɝɞɚ: 
 I∗ଶ = √ʏ୲ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ.                                                                                     (5.25) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
 I∗ଶʞʢʠʙ = ୍∗మʙʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ,                                                                                  (5.26) 

 
ɝɞɟ     ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

 Iଶʞʢʠʙ = Ͳ,ͳͷ ∙ Iʜ = Ͳ,͸͹ͷ ʏ.   (5.27) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ I∗ଶʞʢʠʙ = Ͳ,ͳͷ: 
 tʓʝʞ = ଶ଴଴,ଵହమ ≈ ͺͺͲ ˔. 

 
3)ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

 tʠʟ = ଶ଴ሺ୍∗మሻమ ;                                                                                                              (5.28) 

 ʏʗʝ = ʹͲ = I∗ଶଶ ∙ tʠʟ. (5.29) 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 
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Ɍɚɛɥɢɰɚ 5.3 - 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 
«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  ሺIଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ Iଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

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

ɡɚɳɢɬɚɦɢ BJI. 
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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: 
 xୢʑʜ′′ = xୢ′′ ∙ ቀ୙˅ː୙ːːቁଶ = 0,21∙ ቀଶସଶଵଷ,଼ቁଶ = ͸Ͷ,͸, (5.30) 

 
ɝɞɟ     xୢʑʜ′′- ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

 xଶʑʜ = xଶ ∙ ቀ୙˅ː୙ːːቁଶ = 0,22∙ ቀଶସଶଵଷ,଼ቁଶ = ͸͹,͹, (5.31) 

 
ɝɞɟ     xଶʑʜ–ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. 

 Iଶʠ.ʖ.∗ = ଵଵ,ଵ ሺ୶ౚʑʜ′′+୶మʑʜ+ଶ∙୶ʡሻ ;                                                                        (5.32) 

 Iଶʠ.ʖ.∗ = ͳͳ,ͳ ሺ͸Ͷ,͸ + ͸͹,͹ + ʹ ∙ Ͳ,Ͳͻሻ =  Ͳ,ͲͲ͸ͻ ˑ. ˈ. . 
 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

 Iଶʠ.ʖ.∗ሺଶሻ = ʹIଶʠ.ʖ.∗ ∙ ୙˅ː୙ːː = ʹ ∙ Ͳ,ͲͲ͸ͻ ∙ ቀଶସଶଵଷ,଼ቁ = Ͳ,ʹͶ ˑ. ˈ.   (5.33) 

 
ɝɞɟ     xʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

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

 Iଶʠ.ʖ.∗ = ୉Ʃ′′୶భƩ+୶మƩ = ଵଵ,ଵ ሺሺ୶ౚ′′+୶ ˕+୶ ˎሻ+ሺ୶ మ+୶ ˕+୶ ˎሻሻ ;                                                (5.34) 

 Iଶʠ.ʖ.∗ = ଵଵ,ଵሺሺ଺ସ,଺+଴,଴ଽ+଴,଴ଽ଻ሻ+ሺ଺଻.଻+଴,଴ଽ+଴,଴ଽ଻ሻሻ ;  
 Iଶʠ.ʖ.∗ = Ͳ,ͲͳͶ ˑ. ˈ..  
 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 Iଶʠ.ʖ.∗ = ʹIଶʠ.ʖ.∗ ∙ ୙˅ː୙ːː = ʹ ∙ Ͳ,ͲͳͶ ∙ ቀଶସଶଵଷ,଼ቁ = Ͳ,Ͷͻ ˑ. ˈ..                                   (5.35) 



59 
 

 
          Ɍɚɤ ɤɚɤ ɬɨɤ Iଶʠ.ʖ.∗  ɛɨɥɶɲɟ ɱɟɦ 0,3 ɩɪɢɧɟɦɚɟɦ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ 0.25. 

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

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

 
5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ(𝐈૚) 
 
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: 
 Iʠʗʒʜ = ୏ʜ∙୍ʜ୏ʑ = ଵ,଴ହ∙୍ʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙ Iʜ = ͷ,ʹͷ ʏ, (5.36) 

 
ɝɞɟ     Kʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; Kʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

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

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 Iଵʞʢʠʙ = ଵ,଴଼∙୍ʜ଴,ଽ଼ = ͳ,ͳ ∙ Iʜ = ͷ,͵ͻ ʏ. (5.37) 

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.4 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2 2,2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 3600 900 360 240 120 120 60 1 - 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺIଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺIଵሻ 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

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

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
 Iଵʝʡʠ = ଵ,ସ∙୍ʜʝʛ଴,ଽ଼ = ͳ,Ͷ͵ ∙ Iʜʝʛ = ͹ ʏ. (5.38) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ Uʒ <. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 Uʠʟ = ଴,଺଼∙୙ʜʝʛ୏ʑ∙୬ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼,଴ = ͸͸,Ͳʹ ʑ.                                                      (5.39) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɵɯ 

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

 
5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (𝐙૚<),(𝐙૛<) 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV  ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

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

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

Ⱥ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ220 ɤȼ: 
 Zଵ ൑ Ͳ,ͺ ∙ Zʡ + ଴,଼୏ʡ ∙ Zଵʚ′ = Ͳ,ͺ ∙ ͷͳ,ͷ + ଴,ଷ଼ ∙ ͹,ʹͺ = Ͷ͵,ͳͶ ʝˏ,              (5.40) 

 
ɝɞɟ     Kʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; Zʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ. 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 Zଵ ɨ.ɟ. ൑ Ͳ,ͺ ∙ ୳ౡ%∙ୗːˑˏ.ˆୗːˑˏ.˕ + ଴,଼୏Ɍ
∙ ZɅ ∙ ୗːˑˏ.ˆ୙ʑʜమ ;                                                        (5.41) 

 Zଵ ɨ.ɟ. ൑ Ͳ,ͺ ∙ ଴,ଵଵ∙ଵଵ଻,଻ଵଶହ + ଴,ଷ଼ ∙ ଵଵ଻,଻ଶସଶమ ∙ ͹,ʹͺ = Ͳ,Ͳͺ͹. 

 Zଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 Zଵ = Zଵ ˑ.ˈ. ∙ Z˄ = Ͳ,Ͳͺ͹ ∙ ͳ,͸ʹ = Ͳ,ͳͶ ʝˏ. (5.42) 
 
Ȼɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
 Z˄ = ୙మ˄ୗʜʒ = ଵଷ,଼మଵଵ଻,଻ = ͳ,͸ʹ ʝˏ. (5.43) 

 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 Zଵେଷ = Zଵ ∙ ୬ʡ୬ʜ = Ͳ,ͳͶ ∙ భఱబబఱభయ,8బ,భ = Ͳ,͵ͲͶ ʝˏ. (5.44) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Zଵ = Ͳ,͵ ʝˏ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɨɫɨɦ ȺɊɁ. 
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2) Ɏɭɧɤɰɢɹ ∆Z ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆Z, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆Z = ͵Ͳ − ͶͲ ʝˏ˔ˈˍ. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 Zʜʏʒʟ = ୙ʜʝʛ√ଷ∙୍ːˑˏ = ଵଷ,଼∙ଵ଴య√ଷ∙ସଽଶ଴ = ͳ,͸ʹ ʝˏ, (5.45) 

 
ɝɞɟ     Iʜˑˏ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

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

 Iʣ = మ∙Iʑ.ʜʝʛIʑ.ʤ.ʤ. −଴,ଽହ୶ౚ = ଶ∗ଵ,଻ହ−଴,ଽହ଴,ଽଵ = ʹ,ͺ,                                            (5.46) 

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

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 Zʜʏʒʟ.ʣ = ଴,ଽହ∙୙ʜ୍ʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. ˈ.; (5.47) 

 cosφʜʏʒʟ.ʣ = ୡ୭ୱφʜ଴,ଽହ∙୍ʣ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵͸.    (5.48) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ φʜʏʒʟ.ʣ = ͸ͺ,ͻ. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 Zʠʖ୍୍ = Zʜʏʒʟ.ʣʙʜ = ଴,ଷସଵ,ଵ = Ͳ,͵ͳ ˑ. ˈ. ; (5.49) 

 Zʠʖ୍୍ = Z୍୍ ˑ.ˈ. ∙ Zʐ = Ͳ,͵ͳ ∙ ଵଷ,଼మଵଵ଻,଻ = Ͳ,ͷ ʝˏ. (5.50) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 



63 
 

Zʠʖ୍୍ = Zʠ.ʖ.II∙୬ʡ୬ʜ = ଴,ହ∙ଵହ଴଴/ହଵଷ଼଴଴/ଵ଴଴ = ͳ,Ͳͻ ʝˏ. (5.51) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Zଶ = ͳ,ͳ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: 
 Zେʛଵ = Ͳ,ͳͷ ∙ Ͳ,ͳͶ = Ͳ,Ͳʹͳ ʝˏ;                                                                 

 Zେʛଶ = Ͳ,ͳͷ ∙ Ͳ,ͷ = Ͳ,Ͳ͹ͷ 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 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
 
 

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

 I୔ ʠʗʒʜ. = ʙʜ∙୍ʜʝʛ.ʟ୏ʑ = ଵ,଴ହ∙୍ʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙ Iʜʝʛ.ʟ = ͷ,͸͹ ʏ.      (5.52) 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 I୔ ʞʢʠʙ. = ଵ,ଶ∙୍ʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙ Iʜʝʛ.ʟ = ͷ,ͺ͵ ʏ.                             (5.53) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

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

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ I Iʜ⁄  1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 

(ɫ) 
ɞɥɢɬɟɥɶɧɨ 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 
 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
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I୔ ʞʢʠʙ. = ଶ,ଶ∙୍ʜʝʛ.ʟ଴,ଽ଼ = ʹ,Ͷͷ ∙ Iʜʝʛ.ʟ = ͳʹ,ͻͺ A.  (5.54) 

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
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 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɉ «ɗɄɊȺ». 

ɗɄɊȺ 300 ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ 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 ɩɪɢɥɨɠɟɧɢɢ Ⱦ, 

ɬɚɛɥɢɰɚɯ Ⱦ1 ɢ Ⱦ2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ (72,1 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ [II] , ɩɪɢɫɜɨɟɧ: II. 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ[II ]. ɉɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 366 Ɇȼɬ - II . 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ 
(ɑɢɫɥɨ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ȽɌɋ - 1000 ɱɟɥ): II  

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

 
6.1.1 Ƚɥɭɯɢɟ ɩɥɨɬɢɧɵ 
 
Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɫɬɜɨɪɚ 350 ɦ, ɜɵɩɨɥɧɢɦ ɝɥɭɯɢɟ ɩɥɨɬɢɧɵ ɢɡ ɛɟɬɨɧɚ. 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɜ ɪɚɣɨɧɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɭɡɥɚ 

ɫɨɫɬɚɜɥɹɟɬV୵ = ͵Ͳ ɦ/ɫ. 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɢɫɯɨɞɹ ɢɡ ɤɚɪɬɵ ɫɨ ɫɩɭɬɧɢɤɚ ɫɨɫɬɚɜɢɥɚ, L =1500 ɦ. 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ∇ȽȻɉ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, 

ɜɵɫɱɢɬɚɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ: 
  ∇ȽȻɉ = ∇ɇɉɍ + hଵ% +  ∆hୱୣ୲ + a,                                                            (6.1) 
 

ɝɞɟ     a- ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 0,6 ɦ. 
 ∆hୱୣ୲ = K୵ ∙ ୚౭మ ∙୐୥∙ሺୢሻ ∙ cosα୵ ,                                                                            (6.2) 

 
ɝɞɟ     V୵ – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 

L – ɪɚɡɝɨɧ, ɦ; K୵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 4; d – ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 
Ɇɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ, ɜɟɥɢɱɢɧɟ ∆hୱୣ୲ ɧɚɯɨɞɹɳɟɣɫɹ ɜ 

ɡɧɚɦɟɧɚɬɟɥɟ ɩɪɢɫɜɚɢɜɚɟɦ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ. ȼ ɬɚɛɥɢɰɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɪɚɫɱёɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɬɪɚ. 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɋɚɫɱёɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɬɪɚ V୵ ɦ/ɫ 10 20 30 40 50 K୵ ∙ ͳͲ଺ 1,2 2,1 3 3,9 4,8 
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Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ V୵ = ͵Ͳ ɦ/ɫ ɩɪɢɧɢɦɚɟɦ K୵ = ͵ ∙ ͳͲ−଺. L = 1500 ɦ – 
ɞɥɢɧɚ ɪɚɡɝɨɧɚ. 

ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 d = ∇ʜʞʢ−∇ʓʜʏଶ = ଵଽ଴,଴−ଵଷ଴,଴ଶ = ͵Ͳ,Ͳ ˏ.                                                         (6.3) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɪɚɡɝɨɧɚ ɪɚɜɧɚ: 
 ∆hୱୣ୲ = ଷ∙ଵ଴−ల∙ଷ଴మ∙ଵହ଴଴ଽ,଼ଵ∙ሺଷ଴ሻ = Ͳ,ͲͲͳͷʹͻ ˏ.  
 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1%: 
 ୥∙୐୚౭మ = ଽ,଼ଵ∙ଵହ଴଴ଽ଴଴ = ͳ͸,͵ ;                                                                                   (6.4) 

 ୥∙୲୚౭ = ଽ,଼ଵ∙଺∙଺଴∙଺଴ଷ଴ = ͹Ͳ͸͵,ʹ ,                                                                           (6.5) 

 
ɝɞɟ     t – ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɪɚɜɧɨɟ 6 ɱɚɫɨɜ. 

 
ȼ ɬɚɛɥɢɰɟ 6.2 ɩɪɢɜɟɞɟɧɵ ɷɥɟɦɟɧɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɜ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɢ 

ɦɟɥɤɨɜɨɞɧɨɣ ɡɨɧɚɯ. 
 
Ɍɚɛɥɢɰɚ 6.2 – ɷɥɟɦɟɧɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɜ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɢ ɦɟɥɤɨɜɨɞɧɨɣ 

ɡɨɧɚɯ g ∙ LV୵ଶ  g ∙ TV୵  
g ∙ h̅V୵ଶ  

1,0 0,008 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɜɨɥɧɵ T ɢ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ h̅ ɢɫɩɨɥɶɡɭɟɦ 

ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 6.2. ȼɵɪɚɠɚɟɦ ɢɡ ୥∙୘୚౭ = ͳ,Ͳ, T: 

 ܶ = ଵ,଴∙୚౭୥ = ଵ,଴∙ଷ଴ଽ,଼ଵ = ͵,Ͳͷ ˔ ;                                                                         (6.6) 

 

ɂɫɩɨɥɶɡɭɟɦ ɡɧɚɱɟɧɢɟ ɢɡ ɬɚɛɥɢɰɵ 6.2, ɜɵɪɚɠɚɟɦ ɢɡ ୥∙୦̅୚౭మ = Ͳ,ͲͲͺ, h: h̅ = ଴,଴଴଼∙୚౭మ୥ = ଴,଴଴଼∙ଽ଴଴ଽ,଼ଵ = Ͳ,͹͵Ͷ ˏ .                                                              (6.7) 

 
Ⱦɥɢɧɚ ɜɨɥɧɵ: 
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ƛ̅ = ୥∙୘మଶ∙஠ = ଽ,଼ଵ∙ଷ,଴ହమଶ∙ଷ,ଵସ = ͳͶ,͵ ˏ.                                                                       (6.8) 

 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɨɜɟɪɤɭ ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ ɫɥɟɞɭɸɳɟɦɭ 

ɭɫɥɨɜɢɸ: 
 d > Ͳ,ͷƛ ;                                                                                                       (6.9) 
 ͵Ͳ,Ͳ > ͳͶ,͵.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬɵ ɩɨɞɬɜɟɪɠɞɟɧɵ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 

,53,11,273,0%1  iKhh  ɦ,                                                                  (6.10) 
 

ɝɞɟ  1,2iK  − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɧɚɱɟɧɢɹ 
2

wV

gL
 (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ).  

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ: 
 ∇ʒʐʞ = ∇ɇɉɍ + hଵ% +  ∆hୱୣ୲ + a;                                                          (6.11) 
 ∇ʒʐʞ = ͳͻͲ + ͳ,ͷ͵ + Ͳ,ͲͲͳͷʹͻ + Ͳ,͸ = ͳͻʹ,ͳ. 
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
 ∇ʒʐʞ − ∇ʓʜʏ = ͳͻʹ,ͳ − ͳ͵Ͳ,Ͳ = ͸ʹ,ͳ ˏ.                                              (6.12) 
 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ рQ , 

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – ГЭСQ : 

 Qɪ = Qɨɫɧ.୫ୟ୶ − QȽɗɋሺn − ͳሻ,                                                                    (6.13) 
 

ɝɞɟ  Qɨɫɧ.୫ୟ୶ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 
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Q˓ = ʹ͵ͳͻ,ʹͺ − ͳͷͶሺͶ − ͳሻ = ͳͺͷ͹,͵ ˏଷ/˔.  
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 B = ୕˓୯˅  ,                                                                                                         (6.14) 

 
ɝɞɟ     q˅ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɢ ɨɧ ɪɚɜɟɧ: 

 q˅ = ͳ,ʹͷ ∙ q୮ ,                                                                                            (6.15)  
 

ɝɞɟ     q୮ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɢ ɨɧ ɪɚɜɟɧ: 
 q୮ = Vː˓ ∙ hː˄ ,                                                                                            (6.16) 
 

ɝɞɟ     Vː˓ –  ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ 5 ɦ/ɫ (ɉɪɢɥɨɠɟɧɢɟ 
2, ɬɚɛɥɢɰɚ 1ɚ); hː˄ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ ɩɪɢ Qˑ˔ː.୫ୟ୶ 1%  – 2,8 ɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 q୮ = ͷ ∙ ʹ,ͺ = ͳͶ ˏଷ/˔ ;  
  q˅ = ͳ,ʹͷ ∙ ͳͶ = ͳ͹,ͷ ˏଷ/˔ ;  
 B = ଵ଼ହ଻,ଷଵ଻,ହ = ͳͲ͸,ͳ ˏ.  
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɨɤɪɭɝɥɹɟɦ B ɞɨ 107 ɦ. ɋɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ bɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯ.ɪɟɝɥɚɦɟɧɬɨɦ. ɉɪɢɧɢɦɚɟɦ b = 14. ȼ ɢɬɨɝɟ: 8 ɩɪɨɥɟɬɨɜ ɩɨ 14ɦ, 
ɬɚɤ ɤɚɤ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɛɨɥɶɲɟ ɲɟɫɬɢ, ɞɨɛɚɜɥɹɟɦ ɟɳɟ ɨɞɢɧ ɩɪɨɥɟɬ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ - 9 ɲɬ. 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ: 
Ȼɟɪɟɡɢɧɫɤɢɣ Ⱥ.Ɋ. ɪɟɤɨɦɟɧɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɬɨɥɳɢɧɭ ɧɟɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɩɪɨɥɟɬɚ. 
ɩɪɢ b ɞɨ 20 ɦ: 
 Ɂ′ɛ = ሺͲ,ͳʹ − Ͳ,ͳ͸ሻ ∙ b;                                                                               (6.17) 
 Ɂ′ɛ = Ͳ,ͳ͸ ∙ b = Ͳ,ͳ͸ ∙ ͳͶ = ʹ,ʹ ɦ. 
 
Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ 
 Ɂɛ = Ɂ′ɛ + ͳ = ʹ,ʹ + ͳ = ͵,ʹ ɦ.                                                                 (6.18) 
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Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɨɜ: 
 Bɜ = b ∙ n + ሺn − ͳሻ ∙ d = ͳͶ ∙ ͺ + ሺͺ − ͳሻ ∙ ͵,ʹ = ͳ͵Ͷ,Ͷ  ɦ.                   (6.19) 
 
6.2.2 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: 

 H଴ଵ = ሺ ୕ɪ୫∙୆∙√ଶ∙୥ሻଶ/ଷ ,                                                                                    (6.20) 

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

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 H଴ଵ = ሺ ଵ଼ହ଻,ଷ଴,ସଽ∙ଵଷସ,ସ∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͵,Ͷ͵ɦ.                                                           

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 H଴ଶ = ሺ ୕ɪ୫∙σɫɠ∙σɩ∙୆∙√ଶ∙୥ሻଶ/ଷ ,                                                                           (6.21) 

 
ɝɞɟ     σɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ); σɫɠ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɢ ɨɧ ɪɚɜɟɧ: 

 σɫɠ = ͳ − Ͳ,ʹ ∙ Ɛ ∙ ୌబభୠ  ,                                                                                (6.22) 

 
ɝɞɟ     b – ɲɢɪɢɧɚ ɨɞɧɨɝɨ ɩɪɨɥёɬɚ; 

Ɛ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɟɪɟɝɨɜ 
ɜɨɞɨɫɥɢɜɚ, ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
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Ɋɢɫɭɧɨɤ 6.1– ɮɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 

 σɫɠ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ଷ,ଶଷଵସ = Ͳ,ͻ͹.  
 
Ɉɬɫɸɞɚ: 
 H଴ଶ = ሺ ଵ଼ହ଻,ଷ଴,ସଽ∙଴,ଽ଻∙ଵ∙ଵଷସ,ସ ∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͵,ͷͳɦ .  
 
 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
 H = H଴ଶ − α∙୚బమଶ∙୥  ,                                                                                           (6.23) 

 
ɝɞɟ     V଴ –ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ; α = ͳ,ͳ ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 

 V଴ = ୕ɪሺ∇ɇɉɍ−∇ȾɇȺሻ∙୆ ,                                                                                    (6.24) 

 
ɝɞɟ     ∇ɇɉɍ ɢ ∇ȾɇȺ ɨɬɦɟɬɤɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɨɞɩɨɪɧɨɦ ɭɪɨɜɧɟ ɢ ɫɭɯɨɝɨ ɞɧɚ; B - ɩɨɥɧɚɹ ɲɢɪɢɧɚ ɫ ɭɱёɬɨɦ ɛɵɤɨɜ. 

 V଴ = ଵ଼ହ଻,ଷሺଵଽ଴−ଵଷ଴ሻ∙ଵଷସ,ସ = Ͳ,ʹ͵ ɦ/ɫ .  
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 H = ͵,ͷͳ − ଵ,ଵ∙଴,ଶଷమଶ∙ଽ,଼ଵ = ͵,ͷ ɦ .  
 
6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 

Ɛ = Ͳ,͹ 
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ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɨɥɟɬɨɜ ɛɨɥɶɲɟ 6 ɭɱɢɬɵɜɚɟɦ ɜɟɪɨɹɬɧɭɸ ɧɟɜɨɡɦɨɠɧɨɫɬɶ 
ɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ ɡɚɬɜɨɪɚ ɢ ɢɫɤɥɸɱɚɟɦ ɟɝɨ ɢɡ ɪɚɫɱɟɬɚ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ 
ɞɨɛɚɜɥɹɟɦ ɟɳɟ ɨɞɢɧ ɩɪɨɥɟɬ. ɉɨɷɬɨɦɭ ɩɪɢ ɪɚɫɱɟɬɟ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɥɟɬɨɜ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 8, ɧɨ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɜɫɟ ɩɪɨɥɟɬɵ 
ɭɱɚɫɬɜɭɸɬ ɜ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɬɨ ɟɫɬɶ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɪɚɜɧɨ 9. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɪɨɥɟɬɨɦ, ɩɨ ɮɨɪɦɭɥɟ (6.19): 

 Bɩɨɜɪ = ͳͶ ∙ ͻ + ሺͻ − ͳሻ ∙ ͵,ʹ = ͳͷͳ,͸  ɦ.  
 
Ɉɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ 

ɩɪɢɛɥɢɠɟɧɢɢ, ɩɨ ɮɨɪɦɭɥɟ (6.20): 
 H଴ଵɩɨɜ = ቀ ଵଽଽ଴,ହ଴,ସଽ∙ଵହଵ,଺∙√ଶ∙ଽ,଼ଵቁమయ = ͵,ͺͶɦ.  
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɩɨ ɮɨɪɦɭɥɟ (6.21): 
 H଴ଶɩɨɜ = ሺ ଵଽଽ଴,ହ଴,ସଽ∙଴,ଽ଻∙ଵ∙ଵହଵ,଺ ∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͵,ͻͳɦ .  
 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ, ɩɨ ɮɨɪɦɭɥɟ (6.24): 
 V଴ = ଵଽଽ଴,ହሺଵଽ଴−ଵଷ଴ሻ∙ଵହଵ,଺ = Ͳ,͵Ͷ ɦ/ɫ .  
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ, ɩɨ ɮɨɪɦɭɥɟ (6.23): 
 H = ͵,ͻͳ − ଵ,ଵ∙଴,ଷସమଶ∙ଽ,଼ଵ = ͵,ͻͲͶ ɦ .  
 
ɇɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, 

ɨɤɪɭɝɥɹɟɦ ɞɨ Hɫɬ = Ͷ ɦɟɬɪɚ [3]. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇Ƚȼ = ∇ɇɉɍ − Hɫɬ = ͳͻͲ − Ͷ = ͳͺ͸ ɦ.                                                 (6.25) 
 
Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ȽȻ = ∇Ƚȼ + ͳ,͸ ∙ ܪ = ͳͺ͸ + ͳ,͸ ∙ Ͷ = ͳͻʹ,Ͷ ɦ.                                 (6.26) 
 
6.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 



73 
 

Ɋɚɫɫɱɢɬɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ 
ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ ɤɪɢɜɨɣ ɧɟɨɛɯɨɞɢɦɨ ɭɦɧɨɠɢɬɶ ɢɯ ɧɚ H˔˕ = Ͷˏ . 
Ɋɚɫɱɟɬɵ ɫɜɟɞɭ ɜ ɬɚɛɥɢɰɭ 6.3. ɋɚɦ ɨɝɨɥɨɜɨɤ ɫɬɪɨɢɦ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.3 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 

№ ɬɨɱɤɢ x y № ɬɨɱɤɢ x y 
1 0,00 0,50 22 8,40 5,48 
2 0,40 0,14 23 8,80 6,03 
3 0,80 0,03 24 9,20 6,61 
4 1,20 0,00 25 9,60 7,20 
5 1,60 0,02 26 10,00 7,84 
6 2,00 0,11 27 10,40 8,49 
7 2,40 0,24 28 10,80 9,16 
8 2,80 0,40 29 11,20 9,85 
9 3,20 0,56 30 11,60 10,44 
10 3,60 0,79 31 12,00 11,30 
11 4,00 1,02 32 12,40 12,05 
12 4,40 1,28 33 12,80 12,83 
13 4,80 1,58 34 13,20 13,62 
14 5,20 1,90 35 13,60 14,44 
15 5,60 2,26 36 14,00 15,27 
16 6,00 2,64 37 14,40 16,12 
17 6,40 3,06 38 14,80 17,00 
18 6,80 3,49 39 15,20 17,88 
19 7,20 3,95 40 15,60 18,79 
20 7,60 4,43 
21 8,00 4,94 

 

 
Ɋɢɫɭɧɨɤ 6.2 –Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
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6.3.1 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-ɋ. Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ 
ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. ɇɚ ɪɢɫɭɧɤɟ 6.3 ɢɡɨɛɪɚɠɟɧ 
ɨɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ. 

 

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 hɤɪ = √ α∙୕ɨɫɧ.˓మ୥∙ሺ୆+∑ஔɛሻమయ = √ ଵ,ଵ∙ଵ଼ହ଻,ଷమଽ,଼ଵ∙ሺଵହଵ,଺ ሻమయ = ʹ,͸ͳɦ.                                              (6.27) 

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 T଴ = Cɜ + Hɫɬ + α∙୚బమଶ∙୥ = ͷ͸ + Ͷ + ଵ,ଵ∙଴,ଶଵమଶ∙ଽ,଼ଵ = ͸Ͳ,Ͳ ɦ;                                  (6.28) 

 Cɜ = ∇Ƚȼ − ∇ȾɇȺ = ͳͺ͸ − ͳ͵Ͳ = ͷ͸ ɦ.                                                (6.29) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 

ξ୘బ = ୘బ୦ɤɪ
= ହ଺ଶ,଺ଵ = ʹͳ,ͷ ɦ.                                                                           (6.30) 
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ɉɨ ɝɪɚɮɢɤɭ [5, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ hୡ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢɩɪɢ φ = 0,95 (ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɫ ɤɪɢɜɨɥɢɧɟɣɧɵɦ 
ɨɱɟɪɬɚɧɢɟɦ ɫɥɢɜɧɨɣ ɝɪɚɧɢ ɢ ɝɥɚɞɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ) ɢ ɝɥɭɛɢɧɭ hୡ̀̀  – ɜɬɨɪɨɣ 
ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ୘బ , ɨɩɪɟɞɟɥɹɸ ξɫ = Ͳ,ͳ͹ ɢ 
ξ୘బ `` = ͵,ͺʹ . 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 hୡ̀ = ξୡ ∙ hˍ˓ = Ͳ,ͳ͹ ∙ ʹ,͸ͳ = Ͳ,ͶͶ ˏ;                                                         (6.31) 
 hୡ̀̀ = ξୡ`` ∙ hˍ˓ = ͵,ͺʹ ∙ ʹ,͸ͳ = ͻ,ͻ͹ ˏ.                                                       (6.32) 
 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ hɇȻ = 2,8 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ 

(hc
’’>hɇȻ). 

Ɍɚɤ ɤɚɤ ɡɚ ɩɥɨɬɢɧɨɣ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɪɚɫɫɱɢɬɚɟɦ ɝɚɫɢɬɟɥɢ. 

 
6.4 Ɋɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
6.4.1 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 

 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

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

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

Ⱦɥɢɧɚ ɩɪɵɠɤɚ: 
 lɩɪ = ʹ,ͷ ∙ (ͳ,ͻ ∙ hୡ̀̀ − hୡ̀൯ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͻ,ͻ͹ − Ͳ,ͶͶሻ = ͵͹,Ͳ ˏ.              (6.33) 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ: 
 lɜ = ሺͲ,͹ͷ ÷ ͳሻ ∙ lɩɪ = Ͳ,͹ͷ ∙ ͵͹,Ͳ = ʹ͹,ͺ ɦ;                                             (6.34) 
 tɜ = Ͳ,ͳͷ ∙ Vɫɠ ∙ √hୡ, .                                                                                   (6.35) 
 

ɝɞɟ     Vɫɠ − ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
 Vɫɠ = ୯୦ౙ, = ଵସ ଴,ସସ = ͵ͳ,ͺ ɦ/ɫ;                                                                        (6.36) 

 tɜ = Ͳ,ͳͷ ∙ ͵ͳ,ͺ ∙ √Ͳ,ͶͶ = ͵,ʹ ɦ.  
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Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 ∇ɉȼ = ∇ɞɧɚ − d = ͳ͵Ͳ − ͵,ʹ = ͳʹ͸,ͺ ɦ.                                                (6.37) 
 
6.4.2 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ ɢ ɟɝɨ ɞɥɢɧɵ. 
Ƚɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɝɥɭɛɢɧ ɤɨɥɨɞɰɚ, ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɪɚɫɱɟɬɨɦ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5÷10%. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ, ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 d = σ ∙ hୡ′′ − ሺhː˄ + Z′ሻ,                                                                     (6.38) 
       

ɝɞɟ   σ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɜɟɥɢɱɢɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɜ ɤɨɥɨɞɰɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ,  σ = ͳ,ͳ ; 

Z – ɩɟɪɟɩɚɞ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɬɟɫɧɟɧɢɟɦ ɩɨɬɨɤɚ 
ɫɧɢɡɭ ɭɫɬɭɩɨɦ ɝɥɭɛɢɧɨɣ d. 

 Z′ = ୯మଶ∙୥ ∙ ( ଵφమ∙୦ː˄మ − ασమ∙୦ౙ"మ),                                                                    (6.39) 

      
ɝɞɟ   φ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, ɪɚɜɧɵɣ 0,92. 

 Z′ = ଵଶ,଺మଶ∙ଽ,଼ଵ ∙ ቀ ଵ଴,ଽଶమ∙ଶ,଼మ − ଵ,ଵଵ,ଵమ∙ଽ,ଽ଻మቁ = ͺ,Ͳͻ ∙ ሺͲ,ͳͷͳ − Ͳ,ͲͲͻሻ = ͳ,ͳͷ ˏ,     

 

ɝɞɟ     q = ୕˓୆+ሺ୬−ଵሻ∙ஔ = ଵ଼ହ଻,ଷଵହଵ,଺ = ͳʹ,͸ ˏଶ ˔⁄ .                                        

 
Ƚɥɭɛɢɧɚ ɤɨɥɨɞɰɚ: 
 d = ͳ,ͳ ∙ ͻ,ͻͺ − ሺʹ,ͺ + ͳ,ͳͷሻ = ͹,Ͳ ˏ.  
 
ɇɚɯɨɞɢɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
 E′଴ = Cୌ + H଴ + d = ͷ͸ + Ͷ + ͹ = ͸͹,Ͳ ˏ.                                             (6.40) 
  
ɉɨ ɮɨɪɦɭɥɟ (6.29), ɨɩɪɟɞɟɥɢɦ Cୌ: 
   Cୌ = ∇ʒʑ − ∇ˇː˃ = ͳͺ͸ − ͳ͵Ͳ = ͷ͸ ˏ;  
 ξ଴ = ୉′బ୦ˍ˓ = ଺଻,଴ଶ,଺ଵ = ʹͷ,͸ ɦ.             (6.41) 
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ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ξɫ=0,15 ɢ ξ’’c=3,64. 
ȼɵɱɢɫɥɹɟɬɫɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɩɨ ɮɨɪɦɭɥɚɦ (6.31) ɢ (6.32): 
 hୡ, = ξୡ ∙ hˍ˓ = Ͳ,ͳͷ ∙ ʹ,͸ͳ = Ͳ,͵ͻ ˏ;  
 hୡ,, = ξ,̝, ∙ hˍ˓ = ͵,͸Ͷ ∙ ʹ,͸ͳ = ͻ,ͷ ˏ.  
 
Ɂɚɬɟɦ ɫɱɢɬɚɟɦ Z′ ɩɨ ɮɨɪɦɭɥɟ (6.39): 
 Z′ = ଵଶ,଺మଶ∙ଽ,଼ଵ ∙ ቀ ଵ଴,ଽଶమ∙ଶ,଼మ − ଵ,ଵଵ,ଵమ∙ଽ,ହమቁ; 

 Z′ = ͺ,Ͳͻ ∙ ሺͲ,ͳͷͳ − Ͳ,ͲͳͲሻ = ͳ,ͳͶ ˏ; 
 
Ɍɟɩɟɪɶ ɩɨ ɮɨɪɦɭɥɟ (6.38) ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ: 
 d = ͳ,ͳ ∙ ͻ,ͷ − ሺʹ,ͺ + ͳ,ͳͶሻ = ͸,ͷͳ ˏ. 
 
ȼ ɬɪɟɬɶɟɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ, ɩɨ ɮɨɪɦɭɥɟ (6.40): 
 E′଴ = ͷ͸ + Ͷ + ͷ,ͷ͸ = ͸ͷ,ͷ͸ ˏ.  
 
ɂ ɩɨ ɮɨɪɦɭɥɟ (6.41) ɨɩɪɟɞɟɥɹɟɦ ξ଴: 
 ξ଴ = ୉′బ୦ˍ˓ = ଺ହ,ହ଺ଶ,଺ଵ = ʹͷ,ͳʹ. 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɨɩɪɟɞɟɥɹɟɦ ξɫ=0,149 ɢ ξ’’c=3,63. 
ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɩɨ ɮɨɪɦɭɥɚɦ (6.31) ɢ (6.32): 
 hୡ, = ξୡ ∙ hˍ˓ = Ͳ,ͳͶͻ ∙ ʹ,͸ͳ = Ͳ,͵ͻ  ˏ;  
      hୡ,, = ξ,̝, ∙ hˍ˓ = ͵,͸͵ ∙ ʹ,͸ͳ = ͻ,Ͷ͹ ˏ.   
 
Ɂɚɬɟɦ ɫɱɢɬɚɟɦ Z′ ɩɨ ɮɨɪɦɭɥɟ (6.39):    
 Z′ = ଵଶ,଺మଶ∙ଽ,଼ଵ ∙ ቀ ଵ଴,ଽଶమ∙ଶ,଼మ − ଵ,ଵଵ,ଵమ∙ଽ,ସ଻మቁ ;  
 Z′ = ͺ,Ͳͻ ∙ ሺͲ,ͳͷͳ − Ͳ,Ͳͳሻ = ͳ,ͳͶ ˏ. 
 
Ɍɟɩɟɪɶ ɩɨ ɮɨɪɦɭɥɟ (6.38) ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ: 

 d = ͳ,ͳ ∙ ͻ,Ͷ͹ − ሺʹ,ͺ + ͳ,ͳͶሻ = ͸,ͷ ˏ.  
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Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚɦɢ ɤɨɥɨɞɰɚ ɜ ɬɪɟɬɶɟɦ ɢ ɜɬɨɪɨɦ 
ɩɪɢɛɥɢɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 3%, ɬɨ ɩɪɢɧɢɦɚɟɬɫɹ d = 6,5 ɦ. 

Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ, ɩɨ ɮɨɪɦɭɥɟ (6.37): 
 ∇ʞʑ = ∇ˇː˃ − d = ͳ͵Ͳ − ͸,ͷ = ͳʹ͵,ͷ ˏ.  
 
Ⱦɥɢɧɚ ɩɪɵɠɤɚ, ɩɨ ɮɨɪɦɭɥɟ (6.33): 
 lɩɪ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͻ,ͻ͹ − Ͳ,ͶͶሻ = ͵͹,Ͳ ˏ.  
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɧɟɦ ɝɚɫɢɬɟɥɹ, ɩɨ ɮɨɪɦɭɥɟ (6.34): 

   l˅ = Ͳ,ͺ ∙ ͵͹,Ͳ = ʹͻ,͸ ˏ. 
 
6.5. Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬ.ɤ. ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɚɹ. 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. 

ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ  ୆୦ɩɥ
= ሺͲ,͸ ÷ Ͳ,ͺሻ  ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɛɭɞɟɬ 

ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢɩɥɨɬɢɧɵ ɫɨɫɬɚɜɢɬ, ɩɪɢɧɢɦɚɟɦ: 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ:  
 ∇ɩɨɞ = ∇ɞɧɚ − d − tɜ = ͳ͵Ͳ − ͸,ͷ − ͵,ʹ = ͳʹͲ,͵ ɦ,                           (6.42) 
 

ɝɞɟ     d – ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ; tɜ – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ. 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
 hɩɥ = ∇ɇɉɍ − ∇ɩɨɞ = ͳͻͲ − ͳʹͲ,͵ = ͸ͻ,͹ ɦ.                                       (6.43) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 

 B˒ˑˇ = Ͳ,͹ ∙ h = Ͳ,͹ ∙ ͸ͻ,͹ = Ͷͺ,ͺ ˏ.                                                         (6.44) 
 

6.5.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
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ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɢ 
ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ. ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɦɨɧɨɥɢɬɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɟɟ ɨɫɚɞɤɟ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɫɟɱɟɧɢɸ ɛɟɬɨɧɧɵɯ ɦɚɫɫɢɜɨɜ. 

ȼ ɩɥɨɬɢɧɟ, ɜɨɡɜɨɞɢɦɨɣ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɪɚɡɪɟɡɤɚ ɲɜɚɦɢ ɧɚ ɫɟɤɰɢɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɨɫɹɦ ɛɵɤɨɜ. ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 

 Bɫɟɤ = b + Ɂɛ = ͳͶ + ͵,ʹ = ͳ͹,ʹ ɦ,                                                           (6.45) 
 

ɝɞɟ     b − ɩɪɨɥɟɬɜɨɞɨɫɥɢɜɧɨɝɨɮɪɨɧɬɚ; Ɂ˄ −ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ. 
ɉɪɢ ɲɢɪɢɧɟ ɨɫɧɨɜɚɧɢɹ B = 48,8 ɦ, ɩɪɢɧɢɦɚɟɦ 4 ɫɬɨɥɛɚ ɲɢɪɢɧɨɣ 12,2 ɦ. 

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

 
6.5.3 Ȼɵɤɢ 
 
ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 

ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ. ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɪɚɡɪɟɡɤɭ 
ɲɜɚɦɢ ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɨɫɹɦ ɛɵɤɨɜ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɡɚɤɥɢɧɢɜɚɧɢɹ ɡɚɬɜɨɪɨɜ. 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ Ɂɛ = 3,2 ɦ. 
Ɍɨɥɳɢɧɚ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ d0 = 0,8 ɦ. 
ɉɚɡɵ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 

ɦɟɬɪɚ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ. 
ɒɢɪɢɧɚ (n) ɢ ɞɥɢɧɚ (m) ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɸɬɫɹ: 
 n = ୫ଶ = ଶଶ = ͳ ɦ;                                                                                         (6.46) 

 m = ቀଵ଻ ÷ ଵଵ଴ቁ b = ଵ଻ ∙ ͳͶ = ʹ  ɦ,                                                                  (6.47) 

 
ɝɞɟ     b - ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ ɫɜɟɬɭ. 

 
ɒɢɪɢɧɭ ɢ ɞɥɢɧɭ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,5 ɦ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɪɚɧɟɟ. 
 
6.5.4 ɍɫɬɨɢ 
 
ɍɫɬɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɦɵɤɚɸɳɟɝɨ ɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ 

ɡɞɚɧɢɹ Ƚɗɋ, ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ; ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɪɚɫɬɟɤɚɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; ɫɥɭɠɢɬ ɨɩɨɪɨɣ ɞɥɹ 
ɦɨɫɬɨɜ.  
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Ⱦɥɹ ɞɚɧɧɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ ɨɬ ɝɥɭɯɨɣ ɱɚɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɡɞɚɧɢɹ Ƚɗɋ: Ɂɭ = ͳ,ͷ ɦ.                        

ɍɫɬɨɣ ɜɵɫɬɭɩɚɟɬ ɜ ɫɬɨɪɨɧɭ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ l = ͸ ɦ ɢ ɜ ɫɬɨɪɨɧɭ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɩɪɨɞɥɟɜɚɟɬɫɹ ɧɚ ɞɥɢɧɭ ɜɨɞɨɛɨɹ. 

 
6.5.5 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 

ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɭɸ ɝɚɥɟɪɟɸ. Ⱦɢɚɦɟɬɪ 
ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 10 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ aɞɪ, ɚ ɬɚɤɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɧɚɡɧɚɱɚɟɦ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 

 ˃ˇ˓ ൒ ʜୢɀ୬Iˍ˓,ˏ  ,                                          (6.48) 

 
ɝɞɟ     H d − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ;  

γn − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;  
Iɤɪ,ɦ − ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ (ɞɥɹ 

ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɪɚɜɟɧ 25). 
 Hୢ = ∇ʜʞʢ − ∇ʜʐ˅˘ˍ;  (6.49) 
 Hୢ = ͳͻͲ,Ͳ − ͳ͵Ͳ,ʹ͵ = ͷͻ,͹͹ ˏ;   
 ˃ˇ˓ ൒  ହଽ,଻଻∙ଵ,ଶହଶହ = ʹ,ͻͺˏ.  
 
ɉɪɢɧɢɦɚɟɦ ˃ˇ˓ = ͵ ˏ. 
 

 

6.5.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ.  
ɉɪɢɧɢɦɚɟɬɫɹ ɧɢɠɧɹɹ ɝɚɥɟɪɟɹ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɞɪɟɧɚɠɚ ɲɢɪɢɧɨɣ 2,5 ɦ ɢ 

ɜɵɫɨɬɨɣ - 3 ɦ ɧɚ ɨɬɦɟɬɤɟ ∇= ͳʹͳ,͵ ɦ. 
Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 

ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɢɦɟɸɬ ɲɢɪɢɧɭ 2,5 ɦ, ɜɵɫɨɬɭ 2,5 ɦ. ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɧɚɯɨɞɹɬɫɹ 
ɧɚ ɨɬɦɟɬɤɚɯ: 144,3 ɦ; 166,8 ɦ. 

 
6.5.7 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ 
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Ⱦɪɟɧɚɠ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 
ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 3 ɦ. Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ II ɤɥɚɫɫɚ ɛɟɡ 
ɩɨɥɨɫɬɟɣ ɭ ɨɫɧɨɜɚɧɢɹ. ୌa౩ୌౣa౮ = Ͳ,͵; 

ୌˇ˓ୌౣa౮ = Ͳ,Ͳ͸.  
ɇɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ ɪɚɜɟɧ: ୌa౩ୌౣa౮ = Ͳ,͵, ɨɬɫɸɞɚ Hୟୱ: 
 Hୟୱ = Ͳ,͵ ∙ H୫ୟ୶ = Ͳ,͵ ∙ ሺ∇ʜʞʢ − ∇ʢʜʐˏˋːሻ;  
 Hୟୱ = Ͳ,͵ ∙ ሺͳͻͲ − ͳ͵ʹ,ͺሻ = ͳ͹,ʹ ˏ.  
 
Ɍɨɝɞɚ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɞɪɟɧɚɠɟ ɪɚɜɧɵ: 
 ∆Hˇ˓ = H୫ୟ୶ − Hୟୱ = ͷ͹,ʹ − ͳ͹,ʹ = ͶͲ ˏ. 
 
Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ: 
 hˇ˓ = Ͳ,ͷ ∙ H୫ୟ୶ = Ͳ,ͷ ∙ ͷ͹,ʹ = ʹͺ,͸ ˏ.                                                    (6.50) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ: 
 lˇ˓ = Ͳ,ͳͷ ∙ B = Ͳ,ͳͷ ∙ Ͷͺ,ͺ = ͹,͵ʹ ˏ.                                                       (6.51) 
 
6.5.8 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɩɭɫɤ 
 
Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɫɛɪɨɫɚ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ ɫɥɭɱɚɟ 

ɚɜɚɪɢɢ ɢɥɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɫɛɪɨɫɚ ɜɨɞɵ ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɛɪɨɫ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɫɟɤɰɢɸ ɫ ɝɥɭɛɢɧɧɵɦɢ ɜɨɞɨɫɩɭɫɤɚɦɢ. 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɫɛɪɨɫɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ, ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɪɚɛɨɬɤɢ ɩɨɥɟɡɧɨɝɨ 
ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɧɚɱɚɥɭ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ. 

 
Vɩɨɥɟɡɧ = 5,1 ɤɦ3 (5100000000 ɦ3). 
 
ȼɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɫɪɚɛɚɬɵɜɚɟɬɫɹ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (7 ɦɟɫɹɰɟɜ). 
 
t = 7∙30∙24∙60∙60=18144000 ɫ; 
 Q˔˓ = ୚˒ˑˎˈˊː୲ = ହଵ଴଴଴଴଴଴଴଴ଵ଼ଵସସ଴଴଴ = ʹͺͳ,Ͳͺ ˏଷ/˔.                                                (6.52) 

 

Ɋɚɫɱɟɬ ɫɟɱɟɧɢɹ ɜɨɞɨɫɛɪɨɫɚ: 
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ω =  ୕µ√ଶ୥ୌʑʝ = ଶ଼ଵ,଴଼଴,଼∙√ଶ∙ଽ,଼ଵ∙ହ଻,ଶ = ͳͲ,ͷ ˏଶ, (6.53) 

 
ɝɞɟ     ω - ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; Ɋ = 0,8 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; 

Hɜɨ - ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɛɶɟɮɚɦɢ. 
Ɍɚɤ ɤɚɤ ɫɟɱɟɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɨɟ, ɩɪɢɧɢɦɚɟɦ ɞɜɚ ɨɬɜɟɪɫɬɢɹ ɫ ɩɚɪɚɦɟɬɪɚɦɢ: 

b = 4 ɦ, h = 2 ɦ. 
Ɉɬɦɟɬɤɚ ɧɢɠɧɟɣ ɜɯɨɞɧɨɣ ɤɪɨɦɤɢ ɜɨɞɨɫɩɭɫɤɚ - 172,5. 
 
6.5.9 Ɋɢɫɛɟɪɦɚ 
 
Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ 

ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɟɫ ɤɨɧɫɬɪɭɤɰɢɢ ɪɢɫɛɟɪɦɵ ɩɨ ɬɟɱɟɧɢɸ ɞɨɥɠɟɧ ɩɨɫɬɟɩɟɧɧɨ 
ɭɦɟɧɶɲɚɬɶɫɹ, ɜɵɩɨɥɧɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɬɨɥɳɢɧɵ ɩɥɢɬ.  

Ɍɨɥɳɢɧɚ ɩɟɪɜɨɝɨ ɪɹɞɚ ɪɢɫɛɟɪɦɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɩɨɥɨɜɢɧɵ 
ɬɨɥɳɢɧɵ ɜɨɞɨɛɨɹ, ɩɪɢɧɢɦɚɟɦ Ɂ˓ = ͵ ˏ. 

Ⱦɥɢɧɚ ɪɢɫɛɟɪɦɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 l˓ = ሺͳ ÷ ʹሻ ∙ l˅ = ͵Ͳ ˏ.                                                                                 (6.54) 
 
ɉɨɞ ɪɢɫɛɟɪɦɨɣ ɭɫɬɪɚɢɜɚɟɬɫɹ ɨɛɪɚɬɧɵɣ ɮɢɥɶɬɪ.  
 
6.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
6.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
ȼɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɛɟɡ ɭɱɟɬɚ ɡɭɛɶɟɜ: 
 G˒ˎ = ୗ˒ˎ∙ୠ∙୥∙஡ʐୠ+ஔʐ = ଵ଻଻ଷ,଼∙ଵସ∙ଽ,଼ଵ∙ଶ,ସଵସ+ଷ,ଶ = ͵ͷͲͳͲ,Ͷ ˍʜˏ,                                        (6.55) 

 
ɝɞɟ  S˒ˎ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ (ɪɚɫɫɱɢɬɚɧɨ ɜ ɩɪɨɝɪɚɦɦɟ 
AutoCad); b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; Ɂʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ; ρʐ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

Ɍɚɤɠɟ ɨɩɪɟɞɟɥɹɟɦ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɩɥɨɬɢɧɵ. Ⱦɚɥɟɟ ɩɨɜɬɨɪɹɟɦ ɚɧɚɥɨɝɢɱɧɵɣ 
ɪɚɫɱɟɬ ɞɥɹ ɛɵɤɚ: 

 G˄ = ୗ˄∙ஔʐ∙஡˄∙୥ୠ+ஔʐ = ଷଶଷଵ,ସ∙ଶ,଻∙ଶ,ସ∙ଽ,଼ଵଵସ+ଷ,ଶ = ͳʹ͵ͲͲ,Ͷ ˍʜˏ.                                         (6.56) 

  
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
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Qଷ ≈ Ͳ,Ͳͷͷf√fg = Ͳ,Ͳͷͷ ∙ ͹͹ ∙ √͹͹ ∙ ͻ,ͺͳ = ͵͸Ͷ,͸ ˍʜ,                            (6.57) 
 

ɝɞɟ  f – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
 f = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ b = ሺͳͻͳ − ͳͺ͸ + Ͳ,ͷሻ ∙ ͳͶ = ͹͹ ˏଶ.           (6.58) 
  
ɉɪɢɜɟɞɟɦ ɜɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
 qˊ = ୕ˊୠ+ஔʐ = ଷ଺ସ,଺ ଵସ+ଶ,଻ = ʹͳ,ͺ ˍʜˏ.                                                                     (6.59) 

 
6.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
 Wଵ = ሺ∇ɇɉɍ−∇ɩɨɞሻమଶ ∙ ɀɜ = ሺଵଽ଴−ଵଶ଴,ଷሻమଶ ∙ ͻ,ͺͳ = ʹ͵ͺʹͺ,ͻ͵ ɤɇ/ɦ.               (6.60) 

 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 Wଶ = ሺ∇ɍɇȻౣi౤−∇ɩɨɞሻమଶ ∙ ɀɜ = ሺଵଷ଴,ଶଷ−ଵଶ଴,ଷሻమଶ ∙ ͻ,ͺͳ = ʹ͵ͷ,͸ ɤɇ/ɦ.             (6.61) 

 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 Wଷ = S ∙ ɀɜ;                                                                                (6.62) 
     Wଷ = ͷͷ,͹ ∙ ͻ,ͺͳ = ͷͶ͸,Ͷ ɤɇ

ɦ
,  

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

 
6.6.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 

 Wɜɡɜ = ɀɜ ∙ B ∙ ሺ∇ɍɇȻ୫୧୬ − ∇ɩɨɞሻ;                                                            (6.63) 
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Wɜɡɜ = ͻ,ͺͳ ⋅ Ͷͺ,ͺ ∙ ሺͳ͵Ͳ,ʹ͵ − ͳʹͲ,͵ሻ = ͶʹͲͺ,ʹ ɤɇ
ɦ

.  
 
6.6.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɥɨɬɢɧɭ: 
 W˗ = ρ୵ ∙ g ∙ Sˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷͺͺ,͵ = Ͷ͹ͻͲ,ʹ ˍʜˏ,                              (6.64) 

 
ɝɞɟ  Sˠ˒ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ 
«AutoCAD». 

 
6.6.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɧɚɩɨɪɧɭɸ ɝɪɚɧɶ: 
 

Ɋɧ = ɀɧ
ɜɡɜ ∙ hɧ ∙ tgଶ ቀͶͷ − φɝɪଶ ቁ = ͳ͵,ͻ ∙ ͸ ∙ tgଶ ቀͶͷ − ଷହଶ ቁ = ͳͷ,͹ ɤɇ

ɦమ,         (6.65) 

 
ɝɞɟ     hɧ - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ; φɧ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, φɧ = ͵ͷ°; ɀɧ

ɜɡɜ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ɀɧ
ɜɡɜ = ɀɧ − ሺͳ − n଴ሻɀ୵ = ͳͻ − ሺͳ − Ͳ,͵ͺሻ ∙ ͻ,ͺͳ = ͳ͵,ͻ ɤɇ

ɦయ,                  (6.66) 

 
ɝɞɟ     ɀɧ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜ ɫɨɫɬɨɹɧɢɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ; n଴ − ɩɨɪɢɫɬɨɫɬɶ ɧɚɧɨɫɨɜ; ɀ୵ −ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
 Eɧ = Ɋɧ∙୦ɧଶ = ଵହ,଻∙଺ଶ = Ͷͳ,͹ ɤɇ/ɦ.                                                                (6.67) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɸɬ 

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

ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɚɠɞɵ, ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɫɥɨɸ ɧɚɧɨɫɨɜ, ɚ 
ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɨɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ ɧɚɧɨɫɨɜ. 

 

Ɋ′ɝɪ = ɀɧ
ɜɡɜ ∙ hɧ ∙ tgଶ ቀͶͷ − φɝɪଶ ቁ − ʹɋ ∙ tg ቀͶͷ − φˆ˓ଶ ቁ;                                (6.68) 

 

Ɋ′ɝɪ = ͳ͵,ͻ ∙ ͸ ∙ tgଶ ቀͶͷ − ସହଶ ቁ − ʹ ∙ ͳͲͲ ∙ tg ቀͶͷ − ସହଶ ቁ ;  
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Ɋ′ɝɪ = ͳͳ,͵ − ͺʹ,ͺ = −͹ͳ,ͷ  ɤɇ/ɦଶ, 
 

ɝɞɟ     φɝɪ = Ͷͷ°; 
ɋ = 100 ɤɉɚ. 
ȼ ɬɨɱɤɟ ɧɚ ɤɚɠɞɨɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ hɝɪ ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɝɪɭɧɬɚ: 
 

Ɋ′′ɝɪ = (ɀɧ
ɜɡɜ ∙ hɧ + ɀɝɪ

ɜɡɜ ∙ hɝɪ൯ ∙ tgଶ ቀͶͷ − φɝɪଶ ቁ − ʹɋ ∙ tg ቀͶͷ − φɝɪଶ ቁ;         (6.69) 

 

Ɋ′′ɝɪ = ሺͳ͵,ͻ ∙ ͸ + ͳ͸,ͳ ∙ ͻ,͹ሻ ∙ tgଶ ቀͶͷ − ସହଶ ቁ − ʹ ∙ ͳͲͲ ∙ tg ቀͶͷ − ସହଶ ቁ; 

 
Ɋ′′ɝɪ = −ͷͳ,ͻʹ ɤɇ/ɦଶ. 
 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ 
 ɀɝɪ

ɜɡɜ = ɀɝɪ − ሺͳ − n଴ሻɀ୵ = ʹ͵,ͷ − ሺͳ − Ͳ,ʹͷሻ ∙ ͻ,ͺͳ = ͳ͸,ͳ ɤɇ
ɦయ,              (6.70) 

 

ɝɞɟ     ɀɝɪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ɀɝɪ = ʹ͵,ͷ ɤɇ
ɦయ ; n଴ – ɩɨɪɢɫɬɨɫɬɶ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ, n଴ = Ͳ,ʹͷ; hɝɪ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, hɝɪ = ͻ,͹ ɦ; φɝɪ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, φɝɪ = Ͷͷ° ; ɀɜ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ.: 
 Eɚ = ሺɊ′

ɝɪ+Ɋ′′
ɝɪሻଶ ∙ hɝɪ = ଻ଵ,ହ+ହଵ,ଽଶଶ ∙ ͻ,͹ = ͷͻͺ,͸ ɤɇ/ɦ.                                 (6.71) 

 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 

Ɋ′
ɩɧ = ɀɛɟɬ

ɜɡɜ ∙ tɜ ∙ tgଶ ቀͶͷ + φɝɪଶ ቁ + ʹC ∙ tg ቀͶͷ + φɝɪଶ ቁ;                                 (6.72) 

 

Ɋ′
ɩɧ = ሺʹͶ − ͻ,ͺͳሻ ∙ ͵,͹ ∙ tgଶ ቀͶͷ + ସହଶ ቁ + ʹ ∙ ͳͲͲ ∙ tg ቀͶͷ + ସହଶ ቁ; 

 
Ɋ′

ɩɧ = ͵ͺ,ͷ͸ ɤɇ/ɦଶ; 
  ʟ′′˒ː = (ɀ˄ˈ˕˅ˊ˅ ∙ t˅ሻ + ሺɀˆ˓˅ˊ˅ ∙ hˆ˓൯ ∙ tgଶ ቀͶͷ + φˆ˓ଶ ቁ + ʹʠ ∙ tg ቀͶͷ + φˆ˓ଶ ቁ;   (6.73) 

  ʟ′′˒ː = ሺʹͶ— ͻ,ͺͳሻ ∙ ͵,͹ + ሺͻ,͹ ∙ ͳሻ ∙ tgଶ ቀͶͷ + ସହଶ ቁ + ʹ ∙ ͳͲͲ ∙ tg ቀͶͷ + ସହଶ ቁ; 
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  ʟ′′˒ː = ͸ͳ,͵ ˍʜˏ
. 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ ɞɥɢɧɵ ɩɥɨɬɢɧɵ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ: 
 Eɩ = ሺɊ′

ɩɧ+Ɋ′′
ɩɧሻଶ ∙ hɝɪ = ଷ଼,ହ଺+଺ଵ,ଷଶ ∙ ͳ = Ͷͻ,ͻ ɤɇ/ɦ.                                     (6.74) 

 
6.6.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
 W˅ˑˎː = Ͳ,ͷ ∙ ɀ˅ ∙ hଵ% ∙ ቀλ̅ౚ஠ + ୦బଶ ቁ,                                                          (6.75)

    
ɝɞɟ     ɉ̅ୢ − ˔˓ˈˇːяя ˇˎˋː˃ ˅ˑˎː˞; h଴ − ˔˓ˈˇːяя ˅˞˔ˑ˕˃ ˅ˑˎː˞; ʡ̅ − ˔˓ˈˇːˋˌ ˒ˈ˓ˋˑˇ ˅ˑˎː˞; ℎଵ% − ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

 W˅ˑˎː = Ͳ,ͷ ∙ ͻ,ͺͳ ∙ ͳ,ͷ͵ ∙ ቀଵସ,ଷ ଷ,ଵସ + ଴,ହଵଶ ቁ = ͵͸,Ͳͻ ˍʜ;  
 h଴ = ஠∙୦మభ%λ̅ౚ = ଷ,ଵସ⋅ଵ,ହଷమଵସ,ଷ = Ͳ,ͷͳ ˏ.                                                               (6.76) 

 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 yୡ = λ̅ౚଶ∙஠ − ଷ଼ ∙ hଵ% = ଵସ,ଷଶ∙ଷ,ଵସ − ଷ଼ ∙ ͳ,ͷ͵ = ͳ,͹ ˏ.                                            (6.77) 

 
6.7 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɜ ɫɟɱɟɧɢɢ ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. ɇɢɠɟ 
ɩɪɢɜɟɞɟɧɚ ɬɚɛɥɢɰɚ 6.4, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɧɚɝɪɭɡɤɢ ɪɚɫɫɱɢɬɚɧɧɵɟ ɪɚɧɟɟ ɢ 
ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɀ୤, ɬɚɤɠɟ ɭɤɚɡɚɧɵ ɧɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ ɢ ɩɥɟɱɢ. 

ɂɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢɧɹɬ 
ɫɨ ɡɧɚɤɨɦ «+», ɩɪɨɬɢɜ ɯɨɞɚ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɫɨ ɡɧɚɤɨɦ «–». 
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Ɍɚɛɥɢɰɚ 6.4 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ 
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɫɢɥɵ ɀ୤ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ʠˋˎ˃ ∙ ɀ୤, 
ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 

1 W1 1  23828,9 23,1 551163,2 
2 W2 1  235,6 3,3 -777,5 

3 Gɩɥ 0,95  33259,9 10,8 -359206,7 

4 Gɛ 0,95  11685,4 13,3 -155415,6 

5 Wɜɡɜ 1 ↑ 4208,2 0,0 0,0 
6 Wɮ 1 ↑ 4790,2 11,1 53171,2 
7 Wɜɨɥɧ 1  36,1 65,8 2374,7 
8 W3 1  546,4 18,5 -10108,4 
9 Qɡ 0,9  19,6 16,3 -319,8 
10 ȿɧ 1,2  50,0 11,7 585,5 
11 ȿɩ 0,8  50,7 0,5 -25,4 Σ 81441,3 

 
ɋɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ: 
 N = W˅ + Wː + G˄ + G˒ˎ − W˅ˊ˅ − W˗ + qˊ = ͵͸ͷͳʹ,ͻ ˍʜ.                  (6.78) 
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 σ୷୳ = − ୒୆˒ + ଺Σ୑୆మ˒ = − ଷ଺ହଵଶ,ଽସ଼,଼ + ଺∙ͺͳͶͶͳ,͵ସ଼,଼మ = −ͷͶ͵,Ͳʹ ˍʞ˃,                           (6.79) 

 
ɝɞɟ  ΣM – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ; B˒ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 σ୶୳ = σ୷୳ ∙ m୳ଶ − ɀ୵ ∙ H୳ୢ ∙ ሺͳ − m୳ଶሻ;                                                           (6.80) 
 σ୶୳ = −ͷͶ͵,Ͳʹ ∙ Ͳ − ͳͲ ∙ ͸ͻ,Ͷ ∙ ሺͳ − Ͳሻ = −͸ͻͶ,Ͳ ˍʞ˃,     
  

ɝɞɟ m୳ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; H୳ୢ –ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ȼȻ (ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ɇɉɍ ɢ 
ɨɬɦɟɬɤɨɣ ɩɨɞɨɲɜɵ). 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
  τ୶୷୳ = (ɀ୵ ∙ H୳ୢ + σ୷୳൯ ∙ m୳ = ሺͳͲ ∙ ͸ͻ,Ͷ − ͷͶ͵,Ͳʹሻ ∙ Ͳ = Ͳ ˍʞ˃.              (6.81) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
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 σଵ୳ = σ୷୳ ∙ ሺͳ + m୳ଶሻ + ɀ୵ ∙ H୳ୢ ∙ m୳ଶ;                                                           (6.82) 
 σଵ୳ = −ͷͶ͵,Ͳʹ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͸ͻ,Ͷ ∙ Ͳ = −ͷͶ͵,Ͳʹ ˍʞ˃.  
  
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 σଷ୳ = −ɀ୵ ∙ ʜ୳ୢ = −ͳͲ ∙ ͸ͻ,Ͷ = −͸ͻͶ,Ͳ ˍʞ˃;                                              (6.83) 
  σୡ୳ = ሺଵ+୫౫మ ሻଶ {σ୷୳[cosʹሺα − Ɂሻ + ͳ] + ɀ୵ ∙ H୳ୢ ∙ [cosʹሺα − Ɂሻ − ଵ−୫౫మଵ+୫౫మ]};  (6.84) 

 σୡ୳ = ሺଵ+଴మሻଶ {−ͷͶ͵,Ͳʹ ∙ [cosʹሺͲ − Ͳሻ + ͳ] + ͳͲ ∙ ͸ͻ,Ͷ ∙ [ͳ − ଵ−଴మଵ+଴మ]} ; 

 σୡ୳ = −͸ͳͺ,ͷͳ ˍʞ˃.     
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

 σ୷୲ = − ୒୆˒ + ଺Σ୑୆మ˒ = − ଷ଺ହଵଶ,ଽସ଼,଼ − ଺∙଼ଵସସଵ,ଷସ଼,଼మ = −ͻͷ͵,Ͷ ˍʞ˃.                               (6.85) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

 σ୶୲ = σ୷୲ ∙ m୲ଶ − ɀ୵ ∙ H୲ୢ ∙ ሺͳ − m୲ଶሻ;                                                            (6.86) 
 σ୶୲ = −ͻͷ͵,Ͷ ∙ Ͳ,͹ଶ − ͳͲ ∙ ͻ,ͻ͵ ∙ ሺͳ − Ͳ,͹ଶሻ = −ͷͳ͹,ͺͳ ˍʞ˃,                   

 
ɝɞɟ     m୲ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; H୲ୢ  –ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦɫɨ ɫɬɨɪɨɧɵ ɇȻ (ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ∇ʢʜʐ୫୧୬ ɢ ɨɬɦɟɬɤɨɣ ɩɨɞɨɲɜɵ). 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 τ୶୷୲ = −(ɀ୵ ∙ H୲ୢ + σ୷୲ ൯ ∙ m୲;                                                                       (6.87) 
 τ୶୷୲ = −ሺͳͲ ∙ ͻ,ͻ͵ − ͻͷ͵,Ͷሻ ∙ Ͳ,͹ = ͷͻ͹,ͺ͹ ˍʞ˃.  

  
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 σଷ୲ = σ୷୲ ሺͳ + m୲ଶሻ + ɀ୵ ∙ H୲ୢ ∙ m୲ଶ;                                                               (6.88) 
 σଷ୲ = −ͻͷ͵,Ͷ ∙ ሺͳ + Ͳ,͹ଶሻ + ͳͲ ∙ ͻ,ͻ͵ ∙∙ Ͳ,͹ଶ = −ͳ͵͹ͳ,ͻͳ ˍʞ˃.       
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Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 σଵ୲ = −ɀ୵ ∙ H୲ୢ = −ͳͲ ∙ ͻ,ͻ͵ = −ͻͻ,͵ ˍʞ˃.                                                 (6.89) 
 
ȼ ɬɚɛɥɢɰɵ 6.5 ɫɜɟɞɟɧɵ ɤɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɧɢɡɨɜɨɣ ɢ ɧɚɩɨɪɧɨɣ 

ɝɪɚɧɹɦ. 
 

Ɍɚɛɥɢɰɚ 6.5 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ σ୷୳ -543,02 σ୷୲  -953,4 σ୶୳ -694,0 σ୶୲  -517,81 τ୶୷୳  0 τ୶୷୲  597,8 σଵ୳ -543,02 σଵ୲  -99,3 σଷ୳ -694,0 σଷ୲  -1371,91 σୡ୳ -618,51   

 
6.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟё ɨɫɧɨɜɚɧɢɹ 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 

 ɀ୬ ∙ ɀ୪ୡ ∙ |σଷ| ൑ ɀୡ ∙ Rୠ,                                                                                       (6.90) 
 

ɝɞɟ  ɀ୬ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ɀ୪ୡ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ [6];  ɀୡୢ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 

 Rୠ ൒ ஓ౤∙ஓౢౙ∙|σయ౪ |ஓౙ = ଵ,ଶ଴∙ଵ∙ଵହହ଺,ଵଵ = ͳͺ͸͹,͵ ˍʜˏమ.                                                   (6.91) 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫɚ ɛɟɬɨɧɚ ȼ5 

ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ R˄ = ʹͺͲͲ ˍʜ/ˏଶ. 
ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɹɟɬɫɹ: 
 ͳͺ͸͹,͵ ൑ ʹͺͲͲ.                                                                                                    
 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: σ୷୲ < Ͳ.            
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ: −ͻͷ͵,Ͷ ˍʞ˃ < Ͳ. 
  
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
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 |σ୷୳| ൒ Ͳ,ʹͷ ∙ ɀ୵ ∙ H୳ୢ;                                                                                        (6.92) 
 ͷͶ͵,Ͳʹ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͸ͻ,Ͷ ;  
 ͷͶ͵,Ͳʹ ൒ ͳ͹͵,ͷ.  

 
6.9 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɍɫɬɨɣɱɢɜɨɫɬɢ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɧɟɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬ.ɟ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. 
Ⱦɟɥɚɟɦ ɩɟɪɟɫɱɟɬ ɧɚɝɪɭɡɨɤ ɫ ɭɱɟɬɨɦ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ ɩɨ ɩɨɞɨɲɜɟ 

ɫɨɨɪɭɠɟɧɢɹ ɫ ɭɱɟɬɨɦ ɡɭɛɶɟɜ ɩɥɨɬɢɧɵ.  
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 
 R = (G˒ˎ + Gʐ + Qˊ + Wଷ − W˗ − W˅ˊ˅൯ ∙ tgφ + E˒ ∙ ɀୡ′ + c ∙ ω;            (6.93) 
 ܴ = ሺ͵͸Ͳͳʹ,ͻሻ ∙ Ͳ,͹ + ͷͲ,͹ ∙ Ͳ,͹ + ͳͲͲ ∙ Ͷͺ,ͺ = ͵ͲͶ͹Ͷ,ͷ,  
 

ɝɞɟ   ɀୡ′ −ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɨ ɧɚɝɪɭɡɤɟ, ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɪɢɧɢɦɚɟɬɫɹ ɀୡ′ = Ͳ,͹; ω −ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 
1 ɩ. ɦ., ɢ ɧɚɯɨɞɢɬɫɹ ɤɚɤ: 

 ω = B୬ ∙ ͳ = ͵Ͳ.                                                                                         (6.94) 
 

ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 F = Wଵ − Wଶ + W˅ˑˎː+Eː − E˒;                                                               (6.95) 
 F = ʹ͵ͺʹͺ,ͻ − ʹ͵ͷ,͸ + ͵͸,ͳ + ͷͲ,Ͳ − ͷͲ,͹ = ʹ͵͸ʹͺ,ͺ. 
 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ୖ∙ஓౙ୊∙ஓౢౙ ൒ ɀ୬;                                                                                                                 (6.96) 

 ଷ଴ସ଻ସ,ହ∙ଵଶଷ଺ଶ଼,଼∙ଵ ൒ ͳ,ʹ͵;   
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ: ͳ,ʹ͵ ൒ ͳ,ʹͲ. 
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7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ 

 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɭɫɨɜɚɹ Ƚɗɋ ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɧɚ Ƚɗɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ 
ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ 
ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɭɫɨɜɚɹ Ƚɗɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, 
ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ 
ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɣ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɑɭɫɨɜɚɹ 
Ƚɗɋ  ɨɫɧɚɳɚɟɦ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ 
ɧɚɩɪɹɠɟɧɧɨ–ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. ȼɜɨɞɢɦ ɜ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ – 
ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ 
ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 

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

 
7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

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

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

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

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

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

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

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

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

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

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

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

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

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

– ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
 – ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ;  
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ;  
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

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

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

ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, ɨɩɟɪɚɬɢɜɧɵɟ 
ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ ɚɜɚɪɢɣɧɨɣ 
ɫɢɬɭɚɰɢɢ. 
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7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

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

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

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

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

ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 – ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

 – ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ; 

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

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

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

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

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

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

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

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

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

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

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

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

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

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ "ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ". 

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

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

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, 
ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 
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8 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
8.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɑɭɫɨɜɨɣ ɝɢɞɪɨɭɡɟɥ ɛɭɞɟɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ ɑɭɫɨɜɨɦ ɪɚɣɨɧɟ 

ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ, ɧɚ ɪɟɤɟ ɑɭɫɨɜɚɹ. ȼɵɛɪɚɧɧɵɣ ɫɬɜɨɪ ɭɞɚɥёɧ ɧɚ 16,12 ɤɢɥɨɦɟɬɪɚ 
ɜɜɟɪɯ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɰɟɧɬɪɚ ɪɚɣɨɧɚ – ɝɨɪɨɞɚ ɑɭɫɨɜɨɣ. 

ɋɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4570 ɦ³⁄ɫ, ɨɞɧɚɤɨ 
ɝɢɞɪɨɝɪɚɮɚ (ɫ ɝɥɭɛɨɤɨɣ ɡɢɦɧɟɣ ɦɟɠɟɧɶɸ ɢ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɦ ɩɨɥɨɜɨɞɶɟɦ), 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɜ ɝɨɞɭ ɤɪɚɣɧɟ ɧɟɪɚɜɧɨɦɟɪɧɨ. Ⱦɥɢɧɚ ɪɟɤɢ — 592 ɤɦ, 
ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ — 47.8 ɬɵɫ. ɤɦ. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 
−5°ɋ ɞɨ +3°ɋ. Ɋɚɣɨɧ ɪɚɫɩɨɥɨɠɟɧ ɜ ɨɛɥɚɫɬɢ ɯɨɥɨɞɧɨ ɭɦɟɪɟɧɧɵɣ ɤɥɢɦɚɬɚ. Ɂɢɦɚ 
ɞɥɢɬɫɹ ɩɪɢɦɟɪɧɨ 8 ɦɟɫɹɰɟɜ ɜ ɝɨɞɭ, ɢ ɫ ɞɟɤɚɛɪɹ ɩɨ ɮɟɜɪɚɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɝɭɬ 
ɨɩɭɫɤɚɬɶɫɹ ɧɢɠɟ −20°ɋ. ɉɟɪɟɯɨɞɧɵɟ ɫɟɡɨɧɵ ɜɵɪɚɠɟɧɵ ɫɢɥɶɧɨ: ɜɟɫɧɚ ɧɚɱɢɧɚɟɬɫɹ 
ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ ɚɩɪɟɥɹ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɜɨ ɜɬɨɪɨɣ  ɩɨɥɨɜɢɧɟ ɦɚɹ, 
ɯɚɪɚɤɬɟɪɢɡɭɹɫɶ ɛɵɫɬɪɵɦ ɬɚɹɧɢɟɦ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ; ɨɫɟɧɶ — ɫɨ ɜɬɨɪɨɣ 
ɩɨɥɨɜɢɧɵ ɚɜɝɭɫɬɚ ɞɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɵ ɫɟɧɬɹɛɪɹ. Ʌɟɬɨ — ɫ ɧɚɱɚɥɚ ɢɸɧɹ ɩɨ 
ɫɟɪɟɞɢɧɭ ɚɜɝɭɫɬɚ. Ɍɟɦɩɟɪɚɬɭɪɚ: ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɨɬɦɟɬɤɭ 
ɜ +40°ɋ. ȼ ɜɨɞɨёɦɚɯ ɨɛɢɬɚɸɬ 25 ɜɢɞɨɜ ɪɵɛ ɢɡ ɫɟɦɟɣɫɬɜɚ ɨɫɟɬɪɨɜɵɯ, ɥɨɫɨɫɟɜɵɯ, 
ɯɚɪɢɭɫɨɜɵɯ, ɨɤɭɧɟɜɵɯ, ɬɪɟɫɤɨɜɵɯ ɢ ɤɚɪɩɨɜɵɯ. Ɂɞɟɫɶ ɨɛɢɬɚɸɬ ɫɥɟɞɭɸɳɢɟ 
ɠɢɜɨɬɧɵɟ: ɥɨɫɶ, ɫɟɜɟɪɧɵɣ ɞɢɤɢɣ ɨɥɟɧɶ, ɫɢɛɢɪɫɤɚɹ ɤɚɛɚɪɝɚ, ɫɨɛɨɥɶ, ɪɨɫɨɦɚɯɚ, 
ɡɚɹɰ, ɩɟɫɟɰ, ɛɟɥɤɚ, ɛɟɥɤɚ-ɥɟɬɹɝɚ, ɝɨɪɧɨɫɬɚɣ, ɛɭɪɭɧɞɭɤ, ɨɧɞɚɬɪɚ, ɪɵɫɶ, ɜɵɞɪɚ, 
ɥɚɫɤɚ, ɤɪɨɬ, ɯɨɦɹɤ, ɜɨɞɹɧɚɹ ɤɪɵɫɚ, ɩɢɳɭɯɚ. ɂ ɩɬɢɰɵ: ɝɥɭɯɚɪɶ, ɬɟɬɟɪɟɜ, ɪɹɛɱɢɤ, 
ɛɟɥɚɹ ɤɭɪɨɩɚɬɤɚ, ɝɭɫɶ, ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɭɬɨɤ, ɛɟɥɚɹ ɢ ɩɨɥɹɪɧɚɹ ɫɨɜɵ, 
ɱɟɪɧɨɡɨɛɚɹ ɝɚɝɚɪɚ, ɱɚɣɤɚ, ɤɭɤɭɲɤɚ, ɦɨɯɧɨɧɨɝɢɣ ɫɵɱ, ɮɢɥɢɧ, ɹɫɬɪɟɛɢɧɚɹ ɫɨɜɚ, 
ɤɭɤɲɚ, ɞɹɬɟɥ, ɛɨɥɶɲɨɣ ɤɪɨɯɚɥɶ, ɤɟɞɪɨɜɤɚ, ɦɚɥɵɣ ɬɭɧɞɪɹɧɨɣ ɥɟɛɟɞɶ ɢ ɥɟɛɟɞɶ-
ɤɪɢɤɭɧ.  

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɑɭɫɨɜɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɪɚɛɨɬ: 

−  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
−  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
−  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
−  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
−  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
− ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
− ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

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

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

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

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

ɩɪɨɰɟɫɫɚɦɢ: 
1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɇɢɠɧɟɣ Ɍɭɧɝɭɫɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɗȽɗɋ; 
4.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

 − ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

− ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

       ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 
ɫɜɹɡɚɧɨ ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ. 

 
8.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

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

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

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

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

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

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

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

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

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

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

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

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

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

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

ɂɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɩɟɪɟɫɟɥɟɧɨ 1 ɧɟɛɨɥɶɲɨɣ ɩɨɫёɥɤɨɜ ɨɛɳɚɹ 
ɱɢɫɥɟɧɧɨɫɬɶ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 500 ɱɟɥɨɜɟɤ. Ȼɨɥɶɲɢɧɫɬɜɨ ɩɨɫɬɪɨɟɤ 
ɩɟɪɟɫɟɥɹɟɦɵɯ ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ ɹɜɥɹɸɬɫɹ ɱɚɫɬɧɵɦɢ ɞɨɦɨɜɥɚɞɟɧɢɹɦɢ, 60% 
ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɜ ɚɜɚɪɢɣɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ʉɨɦɦɭɧɢɤɚɰɢɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ 
ɨɬɨɩɥɟɧɢɹ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɤɚɧɚɥɢɡɚɰɢɢ. ɇɚ ɩɟɪɟɫɟɥɹɟɦɵɯ ɬɟɪɪɢɬɨɪɢɹɯ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ 1 ɤɥɚɞɛɢɳɟ, 1 ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ. 

Ɉɛɴёɦ ɩɨɩɚɞɚɸɳɟɝɨ ɩɨɞ ɫɜɟɞɟɧɢɟ ɥɟɫɚ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 59 ɦɥɧ ɦ³. 
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Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ:
 1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ:        
 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    
 1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;         

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ. 

2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ:       
 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ;           2.2
 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   
 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        
 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;           

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ; 

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

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;      

2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 

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

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ.  
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Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ (Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ 
ɎɄɄɈ – 2014 8 22 201 01 21 5): 

 M˄ = ୒˄∙୯˄ଵ଴଴% ∙ ρ˄ = ଺ଽ଺ସହଶ଴∙ଵ,଼ଵ଴଴% ∙ ʹ,Ͷ = ͵ͲͲͺ͸͹,͵ ˕,                                        (8.1) 

 
ɝɞɟ  N˄ −ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3; q˄ −ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; ρ˄ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3. 

Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ (ɤɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 
5): 

 Mˏ = ୒ˏ∙୯ˏଵ଴଴% ∙ ρˏ = ଷହ଴∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͹ ˕,                                                            (8.2) 

 
ɝɞɟ  Nˏ −ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ; qˏ −ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; ρˏ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3. 

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

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 300867,3 ɬ 
ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 7 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
8.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɭɫɨɜɨɣ Ƚɗɋ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 
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4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

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

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

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 16,12 ɤɦ ɜɧɢɡ ɩɨ ɬɟɱɟɧɢɸ ɨɬ Ƚɗɋ 

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

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ», ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ ɑɭɫɨɜɨɣ ɨɬ ɫɛɪɨɫɨɜ ɑɭɫɨɜɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɪɟɤɢ. 
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9 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
9.1 Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ȼ ɞɚɧɧɨɣ ɱɚɫɬɢ ɛɭɞɟɬ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱёɬ ɨɫɧɨɜɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ, ɜɫɟɯ ɡɚɬɪɚɬ, ɨɩɪɟɞɟɥɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɢ ɨɩɪɟɞɟɥɟɧɢɟ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 

 
9.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɉɛɴёɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɝɨɞɵ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 9.1. 
 

Ɍɚɛɥɢɰɚ 9.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 366,0 366,0 366,0 366,0 366,0 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4672 4672 4672 4672 4672 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ 
ɝɨɞ 

Ɇȼɬ·ɱ 1709952 1709952 1709952 1709952 1709952 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɡɚ ɝɨɞ 

Ɇȼɬ·ɱ 17099,52 17099,52 17099,52 17099,52 17099,52 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ 

Ɇȼɬ·ɱ 1692852,5 1692852,5 1692852,5 1692852,5 1692852,5 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ·ɱ 1143 1175 1206 1235 1262 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ 

ɦɥɧ.ɪɭɛ. 1934,93 1989,1 2041,58 2090,67 2136,38 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 45,61 284,12 293,99 303,87 313,18 

 
ɑɭɫɨɜɚɹ Ƚɗɋ ɢɦɟɟɬ ɜɢɞ ɝɨɞɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ 

ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɬɨɥɶɤɨ ɪɚɡɜɢɜɚɸɳɟɟɫɹ ɩɪɟɞɩɪɢɹɬɢɟ ɩɨ ɞɨɛɵɱɟ ɧɟɮɬɢ ɢ 
ɝɚɡɚ, ɤɨɬɨɪɨɟ ɪɚɫɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɨɫɧɨɜɧɨɣ ɩɨɤɭɩɚɬɟɥɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɧɚ ɧɟ 
ɦɨɠɟɬ ɜɵɞɚɜɚɬɶ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɫɜɨɣ ɩɨɬɟɧɰɢɚɥ ɦɨɳɧɨɫɬɢ, ɱɟɦ ɢ ɨɛɴɹɫɧɹɟɬɫɹ 
ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ.  

 
9.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2. 
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Ɍɚɛɥɢɰɚ 9.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 93,4 
ɉɪɨɱɢɟ 274,0 100,3 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 193,7 
 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ 
ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.3. 

 
Ɍɚɛɥɢɰɟ 9.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ, % 

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

0,06 0,09 0,14 0,2 
 
ɋɬɨɢɦɨɫɬɶ ɭɫɥɭɝ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɊɭɫȽɢɞɪɨ (ɬɚɛɥ. 9.4): 
 

Ɍɚɛɥɢɰɚ 9.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 49,5 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 3,5 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 1 

ɂɬɨɝɨ  57 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

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

ɬɚɛɥɢɰɟ 9.5. 
 

Ɍɚɛɥɢɰɚ 9.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 126,9 144,7 172,5 172,5 172,5 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 88,3 101,5 125,5 125,5 125,5 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 193,7 193,7 193,7 193,7 193,7 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ. 
5,5 6,3 11,8 11,8 11,8 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɧ.ɪɭɛ. 
54 54 54 54 54 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 9.5 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 1,8 2,2 2,2 2,2 2,2 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 470,2 502,4 559,7 559,7 559,7 

 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɚɹ 

ɞɨɥɹ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɜ ɫɬɪɭɤɬɭɪɟ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ. 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫ. 9.1). 
 

 
Ɋɢɫɭɧɨɤ 9.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ %, ɧɚ 2024 ɝ. 
 
ȼ ɫɬɪɭɤɬɭɪɟ ɡɚɬɪɚɬ ɧɚɢɛɨɥɶɲɚɹ ɞɨɥɹ ɫɪɟɞɫɬɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɴɟɤɬɚ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 41% ɨɬ 
ɫɭɦɦɚɪɧɵɯ ɢɡɞɟɪɠɟɤ ɞɥɹ Ƚɗɋ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ. Ɉɫɧɨɜɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɹɜɥɹɸɬɫɹ:  

 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ;  
 Ɋɚɫɯɨɞɵ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ;  
 Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɢ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ — ɧɚ ɨɬɨɩɥɟɧɢɟ ɩɨɦɟɳɟɧɢɣ, 

ɫɨɞɟɪɠɚɧɢɟ ɬɪɚɧɫɩɨɪɬɚ, ɧɚ ɨɯɪɚɧɭ, ɤɨɦɚɧɞɢɪɨɜɤɢ ɢ ɬ. ɞ.;  
 Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɛɨɪɶɛɭ ɫ ɲɭɝɨɣ, ɧɚɧɨɫɚɦɢ ɢ ɬ. ɩ. 

 

27%

19%
41%

1% 12%

0%
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ,ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ,ɦɥɧ.ɪɭɛ.

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ,ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ,ɦɥɧ.ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ,ɦɥɧ.ɪɭɛ.
ɇɚɥɨɝ ɧɚ ɜɨɞɭ,ɦɥɧ.ɪɭɛ.



106 
 

9.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

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

ɬɚɛɥɢɰɟ 9.6. 
 

Ɍɚɛɥɢɰɚ 9.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 592,7 609,2 622,1 630,8 637,9 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 177,3 725,6 738 746,2 752,7 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 591,2 607,8 621 630 637,3 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 274,9 271,1 267,3 263,6 259,8 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1636,1 2213,7 2248,4 2270,6 2287,7 

 
 
9.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 9.7. 
 

Ɍɚɛɥɢɰɚ 9.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 3302,3 3389,3 3473,6 3555,3 3634,4 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 470,2 502,5 559,7 559,7 559,7 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 3300 3387 3471,4 3553,1 3632,1 

EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 2830 2872,6 2877,8 2963,3 3046,1 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 566,2 574,5 575,6 592,7 609,2 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 2264,7 2298,1 2302,2 2436,9 2436,9 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɩɨ ɩɪɨɟɤɬɭ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 17% ɨɬ ɜɵɪɭɱɤɢ (ɧɟɬɬɨ).   
Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.2. 
 



107 
 

 
Ɋɢɫɭɧɨɤ 9.2 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 

 
9.5 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
 
ɇɚ ɪɢɫɭɧɤɟ 9.3  ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ Cash-Flowɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ 

ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ. 
 

 
Ɋɢɫɭɧɨɤ 9.3 – Ƚɪɚɮɢɤ Cash-Flow 

 
9.6 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.8. 
 

Ɍɚɛɥɢɰɚ 9.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɤɚɡɚɬɟɥɢ 

2240
2260
2280
2300
2320
2340
2360
2380
2400
2420
2440
2460

2024 2025 2026 2027 2028

ɑɢ
ɫɬ

ɚɹ
 ɩ

ɪɢ
ɛɵ

ɥɶ
, ɦ

ɥɧ
.ɪ

ɭɛ

Ƚɨɞ

-20000

-10000

0

10000

20000

30000

40000

2020 2025 2030 2035 2040 2045C
F, 

ɦɢ
ɥɪ

ɞ.
 ɪ

ɭɛ
.

Ƚɨɞ

ɋɬɪɨɢɬɟɥɶɫɬɜɨ: Ɂɟɦɥɹɧɧɵɟ, ɛɟɬɨɧɧɵɟ, 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 

ȼɜɨɞ ɩɟɪɜɨɝɨ ȽȺ ɜ 
ɪɚɛɨɬɭ 

ȼɜɨɞ ɱɟɬɜɟɪɬɨɝɨ 
ȽȺ ɜ ɪɚɛɨɬɭ 



108 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 9.8 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 180 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 4327,76 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI. 1,39 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 15,59 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ·ɱ 0,32 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 42861,93 

 
Ƚɗɋ ɹɜɥɹɸɬɫɹ ɫɚɦɵɦɢ ɤɚɩɢɬɚɥɨɟɦɤɢɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ, ɢɯ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 5-8 ɥɟɬ, ɨɞɧɚɤɨ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɦɨɠɧɨ 
ɨɬɧɟɫɬɢ ɤ ɦɨɳɧɵɦ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɵɯ 
ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 1000 Ɇȼɬ. ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ Ƚɗɋ ɫɪɟɞɧɟɣ 
ɦɨɳɧɨɫɬɢ, ɬɨ ɫɪɨɤ ɢɯ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɜɨɥɶɧɨ ɜɟɥɢɤ, ɢɧɨɝɞɚ ɨɧ ɞɨɯɨɞɢɬ ɞɨ 15 ɥɟɬ. 
Ɋɚɫɱɟɬɵ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɨɧ ɫɦɨɠɟɬ ɨɤɭɩɢɬɫɹ, ɭɱɢɬɵɜɚɹ ɫɬɚɜɤɭ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɦɟɧɟɟ 15 ɥɟɬ, ɱɬɨ, ɧɟ ɦɧɨɝɨ ɭɱɢɬɵɜɚɹ ɟɝɨ ɦɨɳɧɨɫɬɶ ɜ 366 Ɇȼɬ.  

 
9.7 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇȾɋ – 20% (ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ); 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% (ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ); 
 ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɨɝɨ ɫɥɭɱɚɹ – 0,2%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % (ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ); 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20% (ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ); 
 ȼɨɞɧɵɣ ɧɚɥɨɝ 100%. 
Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ 

ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 9.9.  
 

Ɍɚɛɥɢɰɚ 9.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛɥɟɣ 525,0 577,3 576,5 771,0 1335,9 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛɥɟɣ 229,4 245,1 315,0 311,2 307,5 
ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. ɪɭɛɥɟɣ 754,5 822,4 891,6 1082,3 1643,3 

 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ ɩɨɫɬɭɩɚɸɬ ɧɚɥɨɝɢ: ɇȾɋ, ɧɚɥɨɝɢ ɧɚ ɩɪɢɛɵɥɶ, 

ɜɨɞɧɵɣ ɧɚɥɨɝ, ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ ɩɨɱɬɢ 90% ɨɬ 
ɜɫɟɯ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ. ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ – ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ.  
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9.8   Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 

ɪɢɫɤɢ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɩɟɪɟɱɢɫɥɟɧɧɵɦ 
ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.10. 

 
Ɍɚɛɥɢɰɚ 9.10 - Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ  

Ɋɢɫɤ ɉɚɪɚɦɟɬɪ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
Ɋɵɧɨɱɧɵɣ ɐɟɧɚ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɟɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

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

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

 ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
 Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
 Ɉɛɴёɦ ɫɛɵɬɚ. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. ɇɚ 

ɪɢɫɭɧɤɟ 9.4 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɭɦɦɵ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɧɚɥɨɝɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 9.4 -ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ ɫɧɢɠɚɟɬɫɹ ɞɨɯɨɞɧɨɫɬɶ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. ɉɨɞɨɛɧɵɣ ɭɤɥɨɧ ɤɪɢɜɨɣ ɧɚ ɝɪɚɮɢɤɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɫɢɥɶɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɧɚɥɨɝɨɜ. 
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ɇɚ ɪɢɫɭɧɤɟ 9.5 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) 
ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 9.5 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ɇɚ ɪɢɫɭɧɤɟ 9.6 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) 

ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
 

 
Ɋɢɫɭɧɨɤ 9.6 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɞɨɯɨɞɧɨɫɬɢ 

ɩɪɨɟɤɬɚ. ȼ ɫɬɚɜɤɟ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɭɱɟɫɬɶ ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ 
ɛɟɡɪɢɫɤɨɜɨɣ ɞɨɯɨɞɧɨɫɬɢ, ɢɧɮɥɹɰɢɸ ɢ ɪɢɫɤɢ ɤɨɧɤɪɟɬɧɵɯ ɜɥɨɠɟɧɢɣ. 
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10 Ɉɩɬɢɦɢɡɚɰɢɹ ɫɬɪɭɤɬɭɪɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɥɭɠɛ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɗɋ 

 
10.1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ 
 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ ɨɬɞɟɥɨɜ ɮɢɪɦɵ, 

ɤɨɬɨɪɵɟ, ɬɚɤ ɢɥɢ ɢɧɚɱɟ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɩɨɞɱɢɧɹɸɬɫɹ ɜ ɪɚɦɤɚɯ 
ɢɟɪɚɪɯɢɱɟɫɤɨɝɨ ɩɨɪɹɞɤɚ. 

ɉɨɞ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɤɨɦɩɚɧɢɢ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ, ɜɨ-ɩɟɪɜɵɯ, 
ɮɨɪɦɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɥɧɨɦɨɱɢɣ, ɨɬɪɚɠɚɸɳɚɹ ɢɟɪɚɪɯɢɸ 
ɩɨɞɱɢɧɟɧɧɨɫɬɢ ɢ ɧɨɦɢɧɚɥɶɧɵɟ ɫɮɟɪɵ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɪɚɛɨɬɧɢɤɨɜ, ɜɨ-ɜɬɨɪɵɯ, 
ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɢɦɟɧɧɨ ɩɪɢɧɰɢɩɵ ɢ ɦɟɯɚɧɢɡɦɵ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, 
ɩɪɨɯɨɠɞɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɩɥɚɧɢɪɨɜɚɧɢɹ, ɫɢɫɬɟɦɵ ɦɨɬɢɜɚɰɢɢ ɢ ɦɚɬɟɪɢɚɥɶɧɨɝɨ 
ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ. 

ɑɚɳɟ ɜɫɟɝɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɨɪɝɚɧɢɡɚɰɢɢ ɨɪɝɫɬɪɭɤɬɭɪɵ ɜɨɡɧɢɤɚɟɬ, ɤɨɝɞɚ 
ɦɟɧɹɟɬɫɹ ɫɬɪɚɬɟɝɢɹ ɤɨɦɩɚɧɢɢ, ɩɥɚɧɢɪɭɟɬɫɹ ɞɢɜɟɪɫɢɮɢɤɚɰɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɚɤɬɢɜɧɵɣ ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɩɨɹɜɥɟɧɢɟɦ "ɡɨɧ 
ɛɟɡɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ" ɢ ɞɭɛɥɢɪɨɜɚɧɢɟɦ ɮɭɧɤɰɢɣ, ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɢɹ ɜ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦ ɩɨɞɱɢɧɟɧɢɢ. 

Ƚɪɚɦɨɬɧɨ ɩɨɫɬɪɨɟɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɱɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɭɩɪɨɫɬɢɬɶ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɬɶ ɧɚɝɪɭɡɤɭ ɧɚ ɩɟɪɫɨɧɚɥ, 
ɢɡɛɟɝɚɬɶ ɞɭɛɥɢɪɨɜɚɧɢɹ ɮɭɧɤɰɢɣ, ɭɫɬɪɚɧɢɬɶ ɞɜɨɣɧɨɟ ɢ ɬɪɨɣɧɨɟ ɩɨɞɱɢɧɟɧɢɟ, 
ɪɚɡɝɪɚɧɢɱɢɬɶ ɫɮɟɪɭ ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɭɤɨɜɨɞɢɬɟɥɟɣ, ɨɩɪɟɞɟɥɢɬɶ ɢɯ ɩɨɥɧɨɦɨɱɢɹ ɢ 
ɡɨɧɭ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɞɨɥɠɧɚ ɜɵɫɬɭɩɚɬɶ ɨɫɧɨɜɨɣ ɩɨɫɬɪɨɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 

 
10.2 ȼɢɞɵ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɫɬɪɭɤɬɭɪ 
 
Ⱥɭɫɬɨɪɫɢɧɝ: «Ⱥɭɬɫɨɪɫɢɧɝ» (outsourcing) ɩɟɪɟɜɨɞɢɬɫɹ ɫ ɚɧɝɥɢɣɫɤɨɝɨ «ɤɚɤ 

ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɜɧɟɲɧɢɯ ɪɟɫɭɪɫɨɜ». Ⱥɭɬɫɨɪɫɢɧɝ ɜ ɸɪɢɞɢɱɟɫɤɨɦ ɩɨɧɹɬɢɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɥɭɝɢ ɜɧɟɲɧɟɝɨ ɢɫɩɨɥɧɢɬɟɥɹ - ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɟɸ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɩɨɥɶɡɭ 
ɨɪɝɚɧɢɡɚɰɢɢ-ɡɚɤɚɡɱɢɤɚ, ɬ.ɟ. ɜɵɩɨɥɧɟɧɢɟ ɤɚɤɢɯ-ɥɢɛɨ ɮɭɧɤɰɢɣ, ɱɚɳɟ ɜɫɟɝɨ 
ɧɟɩɪɨɮɢɥɶɧɵɯ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɣ. ɗɬɨ, ɧɚɩɪɢɦɟɪ, ɦɚɪɤɟɬɢɧɝɨɜɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, 
ɪɟɤɥɚɦɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɩɪɚɜɨɜɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɛɭɯɝɚɥɬɟɪɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɢ ɞɪ. 

Ɂɚɤɚɡɱɢɤ ɩɨɤɭɩɚɟɬ ɧɟ ɬɪɭɞ ɪɚɛɨɬɧɢɤɨɜ, ɚ ɭɫɥɭɝɢ ɨɪɝɚɧɢɡɚɰɢɢ. 
ɉɪɟɢɦɭɳɟɫɬɜ ɦɧɨɝɨ, ɨɫɧɨɜɧɵɟ ɢɡ ɧɢɯ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɟ ɧɭɠɧɨ ɛɭɞɟɬ 
ɞɟɪɠɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɟɪɫɨɧɚɥ, ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɤɭɩɚɬɶ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɬ.ɞ. ɉɨ ɞɨɝɨɜɨɪɭ ɚɭɬɫɨɪɫɢɧɝɚ ɨɪɝɚɧɢɡɚɰɢɹ 
ɜɵɩɨɥɧɹɟɬ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ - ɡɚɤɚɡɱɢɤɚ ɨɩɪɟɞɟɥɟɧɧɵɟ ɪɚɛɨɬɵ, ɚ ɩɨɫɥɟɞɧɹɹ 
ɞɨɥɠɧɚ ɡɚɩɥɚɬɢɬɶ ɜɨɡɧɚɝɪɚɠɞɟɧɢɟ ɡɚ ɷɬɨ. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɮɨɪɦ ɢ ɜɢɞɨɜ ɚɭɬɫɨɪɫɢɧɝɚ ɧɟ ɭɫɬɨɹɥɚɫɶ, 
ɬɚɤ ɤɚɤ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɤɨɦɩɚɧɢɟɣ-ɡɚɤɚɡɱɢɤɨɦ ɢ ɢɫɩɨɥɧɢɬɟɥɟɦ ɜ ɪɚɦɤɚɯ 
ɤɨɧɤɪɟɬɧɵɯ ɫɨɝɥɚɲɟɧɢɣ ɦɨɝɭɬ ɢɦɟɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɡɥɢɱɢɹ. 

Ɉɞɧɚɤɨ, ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɩɪɢɡɧɚɤɢ ɢ ɜɢɞɵ 
ɚɭɬɫɨɪɫɢɧɝɚ ɜ ɬɚɛɥɢɰɟ 10.1. 

 
Ɍɚɛɥɢɰɚ 10.1 – ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɩɪɢɡɧɚɤɢ ɢ ɜɢɞɵ ɚɭɬɫɨɪɫɢɧɝɚ 

ɉɪɢɡɧɚɤ ȼɢɞ ɚɭɬɫɨɪɫɢɧɝɚ 

ɫɬɪɚɧɚ-ɩɪɨɢɡɜɨɞɢɬɟɥɶ 

ɢɧɲɨɪɢɧɝ - ɪɚɛɨɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɪɭɝɨɣ 
ɤɨɦɩɚɧɢɟɣ, ɧɨ ɜɧɭɬɪɢ ɫɬɪɚɧɵ 

ɨɮɮɲɨɪɢɧɝ - ɪɚɡɪɚɛɨɬɤɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɞɪɭɝɭɸ 
ɫɬɪɚɧɭ 

ɜɢɞ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɚɭɬɫɨɪɫɢɧɝ 
ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɚɭɬɫɨɪɫɢɧɝ (ɚɭɬɫɨɪɫɢɧɝ 

ɛɢɡɧɟɫ- ɩɪɨɰɟɫɫɨɜ) 
ɚɭɬɫɨɪɫɢɧɝ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

ɮɨɪɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɫɨɜɦɟɫɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɜɧɟɲɧɢɣ ɢ ɜɧɭɬɪɟɧɧɢɣ ɚɭɬɫɨɪɫɢɧɝ; 

ɩɨɥɧɵɣ ɢ ɱɚɫɬɢɱɧɵɣ ɚɭɬɫɨɪɫɢɧɝ 
 

ɩɪɨɮɢɥɶ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɚɭɬɫɨɪɫɢɧɝ ɨɫɧɨɜɧɵɯ ɩɪɨɰɟɫɫɨɜ 

ɚɭɬɫɨɪɫɢɧɝ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ 

Ɏɭɧɤɰɢɢ ɦɟɧɟɞɠɦɟɧɬɚ 

ɚɭɬɫɨɪɫɢɧɝ ɨɪɝɚɧɢɡɚɰɢɢ 

ɚɭɬɫɨɪɫɢɧɝ ɩɥɚɧɢɪɨɜɚɧɢɹ 

ɚɭɬɫɨɪɫɢɧɝ ɤɨɧɬɪɨɥɹ 

ɚɭɬɫɨɪɫɢɧɝ ɦɨɬɢɜɚɰɢɢ 

 
ɉɨɥɧɵɣ ɚɭɬɫɨɪɫɢɧɝ, ɩɨ ɧɚɲɟɦɭ ɦɧɟɧɢɸ, ɰɟɥɟɫɨɨɛɪɚɡɟɧ ɜ ɦɚɥɨɦ ɛɢɡɧɟɫɟ 

ɢɥɢ ɩɪɢ ɜɟɞɟɧɢɢ ɭɱɟɬɚ ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹɦ, ɧɟ ɢɦɟɸɳɢɯ 
ɯɚɪɚɤɬɟɪɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɂɚɤɥɸɱɢɜ ɞɨɝɨɜɨɪ ɩɨɥɧɨɝɨ ɚɭɬɫɨɪɫɢɧɝɚ ɢ ɩɟɪɟɞɚɜ 
ɜɟɞɟɧɢɟ ɭɱɟɬɚ ɚɭɬɫɨɪɫɟɪɭ, ɬɨɪɝɨɜɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɜɦɟɫɬɟ ɫ ɮɭɧɤɰɢɹɦɢ ɩɟɪɟɞɚɸɬ 
ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɜɟɞɟɧɢɟɦ ɭɱɟɬɚ ɩɪɨɛɥɟɦɵ ɢ ɪɚɫɯɨɞɵ. 

Ⱥɭɬɫɨɪɫɢɧɝ ɜ ɫɮɟɪɟ ɛɭɯɝɚɥɬɟɪɫɤɨɝɨ ɭɱɟɬɚ - ɷɬɨ ɩɟɪɟɞɚɱɚ ɮɭɧɤɰɢɣ 
ɛɭɯɝɚɥɬɟɪɫɤɨɝɨ ɭɱɟɬɚ ɢɥɢ ɩɪɨɰɟɫɫɨɜ ɜɟɞɟɧɢɹ ɛɭɯɝɚɥɬɟɪɫɤɨɝɨ ɭɱɟɬɚ ɢɥɢ 
ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɭɱɟɬɚ (ɭɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɭɱɟɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ, ɭɱɟɬ 
ɛɚɧɤɨɜɫɤɢɯ ɨɩɟɪɚɰɢɣ ɢ ɬ.ɞ.), ɢɧɨɝɞɚ ɜɦɟɫɬɟ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɚɤɬɢɜɚɦɢ 
ɜɧɟɲɧɟɦɭ (ɫɬɨɪɨɧɧɟɦɭ) ɩɨɫɬɚɜɳɢɤɭ ɢɥɢ ɩɪɨɜɚɣɞɟɪɭ, ɤɨɬɨɪɵɣ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 
ɤɨɧɤɪɟɬɧɭɸ ɭɫɥɭɝɭ ɩɨ ɭɱɟɬɭ ɜ ɬɟɱɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɩɨ 
ɫɨɝɥɚɫɨɜɚɧɧɵɦ ɫɬɨɪɨɧɚɦɢ ɪɚɫɰɟɧɤɚɦ, ɝɚɪɚɧɬɢɪɭɹ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɚɱɟɫɬɜɨ 
ɜɟɞɟɧɢɹ ɭɱɟɬɚ ɢ ɪɚɫɩɪɟɞɟɥɹɹ ɪɢɫɤɢ ɩɨ ɜɟɞɟɧɢɸ ɭɱɟɬɚ ɧɚ ɫɟɛɹ ɢ ɡɚɤɚɡɱɢɤɚ. 

«Ⱥɭɬɫɬɚɮɮɢɧɝ» (outstaffing) - ɨɡɧɚɱɚɟɬ «ɜɵɜɟɞɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɡɚ ɲɬɚɬ». 
Ⱥɭɬɫɬɚɮɮɢɧɝ - ɷɬɨ «ɥɢɡɢɧɝ ɩɟɪɫɨɧɚɥɚ», ɫɜɹɡɚɧɧɵɣ ɫ ɩɟɪɟɞɚɱɟɣ ɱɚɫɬɢ ɲɬɚɬɚ 
ɪɚɛɨɬɧɢɤɨɜ ɜ ɞɪɭɝɭɸ ɨɪɝɚɧɢɡɚɰɢɸ. ȼ Ɋɨɫɫɢɢ ɨɩɪɟɞɟɥɹɸɬ ɬɚɤɢɟ ɞɨɝɨɜɨɪɵ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɪɚɛɨɬɧɢɤɚɦɢ, ɤɚɤ ɚɪɟɧɞɭ ɩɟɪɫɨɧɚɥɚ (staffleasing). ɉɪɨɢɫɯɨɞɢɬ 
ɜɵɜɟɞɟɧɢɟ ɫɜɨɢɯ ɪɚɛɨɬɧɢɤɨɜ ɡɚ ɲɬɚɬ ɨɪɝɚɧɢɡɚɰɢɢ ɩɭɬɟɦ ɭɜɨɥɶɧɟɧɢɹ ɢɯ ɜ 
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ɩɨɪɹɞɤɟ ɩɟɪɟɜɨɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɸ – ɩɪɨɜɚɣɞɟɪ, ɤɨɬɨɪɚɹ ɡɚɤɥɸɱɚɟɬ ɫ ɷɬɢɦɢ 
ɪɚɛɨɬɧɢɤɚɦɢ ɬɪɭɞɨɜɵɟ ɞɨɝɨɜɨɪɵ ɢ ɫɬɚɧɨɜɢɬɫɹ ɞɥɹ ɧɢɯ ɮɨɪɦɚɥɶɧɵɦ 
ɪɚɛɨɬɨɞɚɬɟɥɟɦ. Ɋɚɛɨɬɧɢɤɢ ɩɪɨɞɨɥɠɚɸɬ ɜɵɩɨɥɧɹɬɶ ɫɜɨɢ ɩɪɟɠɧɢɟ ɨɛɹɡɚɧɧɨɫɬɢ, 
ɧɨ ɭɠɟ ɩɨ ɞɨɝɨɜɨɪɭ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɩɟɪɫɨɧɚɥɚ (ɚɭɬɫɬɚɮɮɢɧɝ), ɩɨɥɭɱɚɹ 
ɡɚɪɩɥɚɬɭ ɢ ɱɢɫɥɹɫɶ ɜ ɲɬɚɬɟ ɞɪɭɝɨɣ ɤɨɦɩɚɧɢɢ-ɩɪɨɜɚɣɞɟɪɚ. Ⱦɨɝɨɜɨɪ ɚɭɬɫɬɚɮɮɢɧɝɚ 
ɧɟɪɟɞɤɨ ɡɚɤɥɸɱɚɟɬɫɹ, ɤɨɝɞɚ ɩɟɪɫɨɧɚɥ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɤɨɪɨɬɤɢɣ ɩɟɪɢɨɞ - ɧɚ ɦɟɫɹɰ, 
ɞɟɤɚɞɭ ɢ ɬ.ɞ. Ⱦɨɝɨɜɨɪ ɡɚɤɥɸɱɚɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ 
ɨɫɨɛɵɯ, ɧɨ ɜɪɟɦɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ɇɚ ɩɪɚɤɬɢɤɟ ɱɚɫɬɨ ɭɫɥɭɝɢ ɩɨ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɩɟɪɫɨɧɚɥɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɪɚɛɨɬ ɢɦɟɧɭɸɬ ɞɨɝɨɜɨɪɨɦ ɚɭɬɫɨɪɫɢɧɝɨɦ, ɚ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɚɛɨɬ ɩɨ 
ɡɚɤɚɡɭ - ɧɚɡɵɜɚɸɬ ɚɭɬɫɬɚɮɮɢɧɝɨɦ, ɢɥɢ ɧɚɨɛɨɪɨɬ. ɇɨ ɷɬɨ, ɤɨɧɟɱɧɨ, ɧɟ ɹɜɥɹɟɬɫɹ 
ɛɨɥɶɲɨɣ ɨɲɢɛɤɨɣ, ɬ.ɤ. ɨɛɚ ɬɟɪɦɢɧɚ ɨɛɨɡɧɚɱɚɸɬ, ɜ ɨɛɳɟɦ ɫɦɵɫɥɟ ɫɥɨɜɚ, ɮɨɪɦɵ 
ɩɪɢɦɟɧɟɧɢɹ ɡɚɟɦɧɨɝɨ ɬɪɭɞɚ ɞɥɹ ɨɞɧɢɯ ɢ ɬɟ ɠɟ ɰɟɥɟɣ. ɇɚ ɪɢɫɭɧɤɟ 10.1 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɭɬɫɨɪɫɢɧɝɨɜɨɣ ɤɨɦɩɚɧɢɢ. 

 

 
Ɋɢɫɭɧɨɤ 10.1 - ɋɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɭɬɫɨɪɫɢɧɝɨɜɨɣ ɤɨɦɩɚɧɢɢ 

 
ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɭɬɫɨɪɫɢɧɝɚ ɢɥɢ ɚɭɬɫɬɚɮɮɢɧɝɚ ɨɪɝɚɧɢɡɚɰɢɹ 

ɩɨɥɭɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 
 ɩɪɢɜɥɟɤɚɹ ɩɟɪɫɨɧɚɥ ɚɭɬɫɨɪɫɢɧɝɨɜɨɣ ɢɥɢ ɚɭɬɫɬɚɮɮɢɧɝɨɜɨɣ ɤɨɦɩɚɧɢɢ, ɧɟ 
ɩɥɚɬɢɬ ɡɚ ɧɟɝɨ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ; 
 ɧɟ ɜɵɫɬɭɩɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɧɚɥɨɝɨɜɨɝɨ ɚɝɟɧɬɚ ɩɨ ɇȾɎɅ; 
 ɧɟ ɨɬɜɟɱɚɟɬ ɡɚ ɨɯɪɚɧɭ ɬɪɭɞɚ ɫɨɬɪɭɞɧɢɤɨɜ, ɱɢɫɥɹɳɢɯɫɹ ɜ ɲɬɚɬɟ ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ. 

«Ⱥɭɬɫɨɪɫɢɧɝ - ɷɬɨ ɩɪɢɜɥɟɱɟɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɫɬɨɪɨɧɧɟɣ 
ɨɪɝɚɧɢɡɚɰɢɢ (ɩɨɫɬɚɜɳɢɤɚ ɭɫɥɭɝ) ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ. 
Ⱥɭɬɫɨɪɫɢɧɝ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɚ ɨɫɧɨɜɟ ɞɨɝɨɜɨɪɨɜ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɚɜ, ɨɛɹɡɚɧɧɨɫɬɟɣ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 
ɦɟɠɞɭ ɤɪɟɞɢɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɢ ɩɨɫɬɚɜɳɢɤɨɦ ɭɫɥɭɝ». ɍɤɚɡɚɧɧɵɟ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɐɟɧɬɪɨɛɚɧɤɚ ɩɪɢɦɟɧɹɸɬ ɤɨɦɦɟɪɱɟɫɤɢɟ ɛɚɧɤɢ ɜ ɪɚɛɨɬɟ ɩɨ 
ɜɡɵɫɤɚɧɢɸ ɡɚɞɨɥɠɟɧɧɨɫɬɢ ɝɪɚɠɞɚɧ-ɤɪɟɞɢɬɨɪɨɜ, ɩɪɢɜɥɟɤɚɹ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɡɚɧɢɦɚɸɳɢɟɫɹ ɜɡɵɫɤɚɧɢɟɦ ɞɨɥɝɨɜ. 
ɉɨɞɨɛɧɵɟ ɞɨɝɨɜɨɪɚ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɢ ɜ ɫɮɟɪɟ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɚ. 
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ɉɥɨɫɤɚɹ: 
ɉɥɨɫɤɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɟɞɩɪɢɹɬɢɹ (ɨɪɝɚɧɢɡɚɰɢɢ, 

ɤɨɦɩɚɧɢɢ) ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɦɢɧɢɦɢɡɚɰɢɸ ɭɪɨɜɧɟɣ ɜ ɭɩɪɚɜɥɟɧɱɟɫɤɨɣ ɢɟɪɚɪɯɢɢ. 
ɋɬɪɨɝɨ ɝɨɜɨɪɹ, ɩɪɢɜɟɞɟɧɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɧɢɱɟɝɨ ɧɟ ɝɨɜɨɪɢɬ ɧɚɦ ɨ 
ɟɟ ɜɧɭɬɪɟɧɧɟɦ ɫɨɞɟɪɠɚɧɢɢ, ɚ ɞɚɟɬ ɬɨɥɶɤɨ ɨɩɢɫɚɧɢɟ ɟɟ ɨɬɥɢɱɢɹ ɨɬ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɫɬɪɭɤɬɭɪ, ɢɦɟɸɳɢɯ ɧɟɨɩɪɚɜɞɚɧɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɭɪɨɜɧɟɣ ɭɩɪɚɜɥɟɧɢɹ ɪɢɫɭɧɨɤ 10.2. 

 

 
Ɋɢɫɭɧɨɤ 10.2 – ɉɥɨɫɤɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɟɞɩɪɢɹɬɢɹ 

 
ɉɨ ɦɧɟɧɢɸ ɧɟɤɨɬɨɪɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɨɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɥɨɫɤɨɣ 

ɫɬɪɭɤɬɭɪɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɟ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɛɵɫɬɪɨɣ ɪɟɚɤɰɢɢ ɢ ɚɞɚɩɬɚɰɢɢ ɤ 
ɢɡɦɟɧɟɧɢɹɦ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɢɧɧɨɜɚɰɢɹɦ ɢ ɧɚɤɨɩɥɟɧɢɸ ɭɧɢɤɚɥɶɧɵɯ 
ɤɨɦɩɟɬɟɧɰɢɣ. 

ɉɪɨɰɟɫɫɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɜ ɧɟɤɨɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ 
ɹɜɥɹɟɬɫɹ ɫɢɧɨɧɢɦɨɦ ɩɥɨɫɤɨɣ ɫɬɪɭɤɬɭɪɵ. ȼ ɷɬɨɦ ɧɚɢɦɟɧɨɜɚɧɢɢ ɨɬɪɚɠɚɟɬɫɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɢɫɩɨɥɧɢɬɟɥɟɣ ɤɨɧɤɪɟɬɧɵɯ ɩɪɨɰɟɫɫɨɜ ɝɢɛɤɨ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɢ 
ɩɨɞɫɬɪɚɢɜɚɬɶ ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢɫɯɨɞɹ ɢɡ ɦɨɞɟɥɢ ɨɬɧɨɲɟɧɢɣ "ɩɨɫɬɚɜɳɢɤ - 
ɤɥɢɟɧɬ" (ɫɥɟɞɭɸɳɢɣ ɩɨ ɰɟɩɨɱɤɟ ɢɫɩɨɥɧɢɬɟɥɶ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɜɧɭɬɪɟɧɧɢɣ 
ɤɥɢɟɧɬ, ɩɨɬɪɟɛɧɨɫɬɢ ɤɨɬɨɪɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɦɚɤɫɢɦɚɥɶɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ), ɧɚ 
ɪɢɫɭɧɤɟ 10.3. 

 

 
Ɋɢɫɭɧɨɤ 10.3 – ɉɪɨɰɟɫɫɨɪɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ 
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ɉɪɨɰɟɫɫɧɭɸ ɫɬɪɭɤɬɭɪɭ ɡɚɱɚɫɬɭɸ ɫɨɜɟɪɲɟɧɧɨ ɧɟɤɨɪɪɟɤɬɧɨ ɨɬɨɠɞɟɫɬɜɥɹɸɬ 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ "ɩɪɨɰɟɫɫɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɭɩɪɚɜɥɟɧɢɸ" - ɜ ɟɝɨ ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɦ ɜɚɪɢɚɧɬɟ,  ɤɨɬɨɪɵɣ ɧɚ ɩɪɚɤɬɢɤɟ ɜɵɥɢɜɚɟɬɫɹ ɜ ɩɨɩɵɬɤɢ 
ɭɫɤɨɪɟɧɧɨɣ ɢ ɬɨɬɚɥɶɧɨɣ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɩɚɪɚɞɨɤɫɚɥɶɧɨ, ɧɨ 
ɚɩɨɥɨɝɟɬɵ ɬɚɤɨɝɨ "ɩɪɨɰɟɫɫɧɨɝɨ ɩɨɞɯɨɞɚ" ɧɟɪɟɞɤɨ ɡɚɹɜɥɹɸɬ, ɱɬɨ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɥɢɛɨ ɜɨɨɛɳɟ ɧɟ ɧɭɠɧɚ, ɥɢɛɨ ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧɚ 
ɩɪɨɢɡɜɨɥɶɧɨ).     

ȼ ɱɟɦ ɠɟ ɨɫɧɨɜɚ ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ ɝɢɛɤɨɫɬɢ ɢ ɚɞɚɩɬɢɜɧɨɫɬɢ ɩɥɨɫɤɨɣ 
(ɩɪɨɰɟɫɫɧɨɣ) ɫɬɪɭɤɬɭɪɵ? Ʉɚɤ ɧɚɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ, ɨɫɧɨɜɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɢɡɦɟɧɟɧɢɢ ɦɟɯɚɧɢɡɦɨɜ ɤɨɨɪɞɢɧɚɰɢɢ: ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɦɟɯɚɧɢɡɦɚ ɜɡɚɢɦɧɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɜɦɟɫɬɨ ɦɟɯɚɧɢɡɦɚ ɩɪɹɦɨɝɨ ɤɨɧɬɪɨɥɹ 

ȼɟɪɬɢɤɚɥɶɧɚɹ:  
ȼɟɪɬɢɤɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ-ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɫɬɪɭɤɬɭɪɭ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɟɦ, ɩɪɢ ɤɨɬɨɪɨɣ ɫɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɚɹ 
ɢɟɪɚɪɯɢɹ (ɧɢɡɤɢɟ ɭɪɨɜɧɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɜ ɩɨɞɱɢɧɟɧɢɢ ɜɵɫɲɢɯ ɭɪɨɜɧɟɣ). 

ɉɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɟ ɩɪɟɞɩɪɢɹɬɢɟ ɜ ɫɜɨɟɣ ɫɬɪɭɤɬɭɪɟ, ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ 
ɬɢɩɚ ɢ ɮɨɪɦɵ, ɨɛɥɚɞɚɟɬ ɷɥɟɦɟɧɬɨɦ ɜɟɪɬɢɤɚɥɶɧɨɫɬɢ. Ɋɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɚɯɨɞɹɬɫɹ ɜ ɩɨɞɱɢɧɟɧɢɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɞɢɪɟɤɬɨɪɚ (ɩɪɹɦɨ 
ɢɥɢ ɩɨɫɪɟɞɫɬɜɨɦ ɫɜɨɢɯ ɩɪɹɦɵɯ ɪɭɤɨɜɨɞɢɬɟɥɟɣ) ɢɥɢ ɞɪɭɝɨɝɨ ɥɢɰɚ, ɤɨɬɨɪɨɟ ɫɬɨɢɬ 
ɜɨ ɝɥɚɜɟ ɩɪɟɞɩɪɢɹɬɢɹ. 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɤɨɥɢɱɟɫɬɜɨɦ ɭɪɨɜɧɟɣ ɩɨɞɱɢɧɟɧɢɹ ɢ ɧɚɥɢɱɢɟɦ ɭ ɤɚɠɞɨɝɨ ɪɚɛɨɬɧɢɤɚ 
ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ: ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ 
ɰɟɧɬɪɚɥɢɡɚɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. 

ȼɨ ɝɥɚɜɟ ɤɨɦɩɚɧɢɢ, ɤɨɬɨɪɚɹ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɭɩɪɚɜɥɟɧɢɹ, ɫɬɨɢɬ ɨɞɢɧ ɱɟɥɨɜɟɤ ɢɥɢ ɝɪɭɩɩɚ ɥɸɞɟɣ 
(ɫɨɜɟɬ ɞɢɪɟɤɬɨɪɨɜ). ɍ ɪɭɤɨɜɨɞɢɬɟɥɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɩɨɞɱɢɧɟɧɢɢ ɧɚɯɨɞɹɬɫɹ 
ɨɫɬɚɥɶɧɵɟ ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ (ɨɬɞɟɥɨɜ), ɚ ɬɚɤɠɟ ɫɨɬɪɭɞɧɢɤɢ. ȼɫɟ 
ɫɬɪɚɬɟɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨ ɪɚɛɨɬɟ ɤɨɦɩɚɧɢɢ ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɢɧɢɦɚɟɬ ɱɚɳɟ 
ɜɫɟɝɨ ɟɞɢɧɨɥɢɱɧɨ, ɩɪɢ ɷɬɨɦ ɨɩɟɪɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɧɟ ɩɪɨɜɨɞɹɬɫɹ ɛɟɡ ɟɝɨ 
ɭɱɚɫɬɢɹ. 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɨɛɟɫɩɟɱɟɧɢɸ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɤɨɧɬɪɨɥɹ ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɰɟɫɫɨɜ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɫɢɥɶɧɨ ɪɚɫɲɢɪɹɟɬ ɡɨɧɭ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 
ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɤɨɦɩɚɧɢɢ, ɭɜɟɥɢɱɢɜɚɹ ɧɚɝɪɭɡɤɭ ɧɚ ɧɢɯ. 

ȿɳɟ ɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɫ ɜɵɫɨɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ 
ɜɟɪɬɢɤɚɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɮɨɪɦɚɥɢɡɚɰɢɸ. 

ɉɪɨɰɟɫɫ ɮɨɪɦɚɥɢɡɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɭɫɤɨɪɢɬɶ ɩɪɢɧɹɬɢɟ ɨɩɟɪɚɰɢɨɧɧɵɯ 
ɪɟɲɟɧɢɣ, ɱɟɬɤɨ ɨɛɨɡɧɚɱɚɹ ɝɪɚɧɢɰɵ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɤɚɠɞɨɝɨ ɪɚɛɨɬɧɢɤɚ (ɨɬɞɟɥɚ, 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ). ɇɨ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɮɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɦɨɠɟɬ 
ɨɤɚɡɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɤɪɟɚɬɢɜɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ, ɩɪɨɹɜɥɟɧɢɟ 
ɢɧɢɰɢɚɬɢɜɵ. 
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Ɉɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɜɟɪɬɢɤɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ 
ɨɩɪɟɞɟɥɹɟɬ ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ ɜɵɫɨɬɭ ɨɪɝɚɧɢɡɚɰɢɢ. 

ȼɵɫɨɬɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɢɫɥɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɩɨɞɱɢɧɟɧɧɵɯ ɭɪɨɜɧɟɣ ɭɩɪɚɜɥɟɧɢɹ. Ʉɨɦɩɚɧɢɢ ɫ ɛɨɥɶɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ «ɜɵɫɨɬɵ» 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɵ ɫ ɨɝɪɨɦɧɵɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɭɪɨɜɧɟɣ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɚɧɧɵɣ ɮɚɤɬ ɦɨɠɟɬ ɝɨɜɨɪɢɬɶ ɨ ɤɪɭɩɧɨɦ 
ɦɚɫɲɬɚɛɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɤɨɝɞɚ ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɭɪɨɜɧɟɣ 
ɭɩɪɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɲɬɚɬɚ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɨɛɴɟɦɭ ɟɝɨ ɛɢɡɧɟɫ-
ɩɪɨɰɟɫɫɨɜ. 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɫ ɛɨɥɶɲɨɣ ɜɵɫɨɬɨɣ 
ɝɨɜɨɪɢɬ ɟɳɟ ɢ ɨ ɬɨɦ, ɱɬɨ ɪɭɤɨɜɨɞɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɹ, ɫɤɨɪɟɟ ɜɫɟɝɨ, ɧɚɯɨɞɢɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨ ɞɚɥɟɤɨ ɨɬ ɩɨɤɭɩɚɬɟɥɟɣ ɢ ɤɥɢɟɧɬɚ. Ɇɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɟɞɩɨɱɬɟɧɢɹɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤɨɬɨɪɭɸ ɛɵɫɬɪɨ ɢ ɷɮɮɟɤɬɢɜɧɨ 
ɩɨɥɭɱɚɸɬ ɫɚɦɵɟ ɧɢɡɲɢɟ ɫɥɨɢ ɭɩɪɚɜɥɟɧɢɹ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ 
ɤɨɧɬɚɤɬɟ ɫ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɞɨɲɥɚ ɞɨ ɪɭɤɨɜɨɞɢɬɟɥɟɣ, ɧɭɠɧɨ ɩɪɢɤɥɚɞɵɜɚɬɶ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɭɫɢɥɢɹ ɩɨ ɩɟɪɟɞɚɱɟ ɢɧɮɨɪɦɚɰɢɢ ɱɟɪɟɡ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɭɪɨɜɧɟɣ ɭɩɪɚɜɥɟɧɢɹ. 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɬɟɦ, ɱɬɨ ɧɚ ɤɚɠɞɨɦ ɭɪɨɜɧɟ ɢɟɪɚɪɯɢɢ ɢɧɮɨɪɦɚɰɢɹ ɩɪɨɯɨɞɢɬ ɜɢɞɨɢɡɦɟɧɟɧɢɟ, 
ɩɨɫɤɨɥɶɤɭ ɪɭɤɨɜɨɞɢɬɟɥɢ ɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɩɪɢɧɢɦɚɸɬ ɪɟɲɟɧɢɹ ɨ ɟɟ ɜɚɠɧɨɫɬɢ, 
ɡɧɚɱɢɦɨɫɬɢ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɞɚɱɢ. ɗɬɚ ɞɟɮɨɪɦɚɰɢɹ ɞɚɧɧɵɯ 
ɨ ɩɨɬɪɟɛɢɬɟɥɟ ɩɪɢɜɨɞɢɬ ɤɨɦɩɚɧɢɸ ɤ ɫɭɳɟɫɬɜɟɧɧɵɦ ɩɪɨɦɚɯɚɦ ɜ ɩɪɨɰɟɫɫɟ 
ɩɪɢɧɹɬɢɹ ɪɭɤɨɜɨɞɫɬɜɨɦ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭɞɚɥɟɧɧɨɫɬɶ 
ɨɬ ɩɨɬɪɟɛɢɬɟɥɟɣ ɦɨɠɟɬ ɫɬɚɬɶ ɤɥɸɱɟɜɨɣ ɩɪɨɛɥɟɦɨɣ, ɤɨɬɨɪɚɹ ɫɜɹɡɚɧɚ ɫ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɭɩɪɚɜɥɟɧɢɹ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ: 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ - ɤɨɝɞɚ ɜɫɟ ɫɨɬɪɭɞɧɢɤɢ 

«ɪɚɜɧɵ» ɜ ɩɪɚɜɚɯ, ɨɛɹɡɚɧɧɨɫɬɹɯ, ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ 

ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɭɸ ɤɨɨɪɞɢɧɚɰɢɸ ɞɟɣɫɬɜɢɣ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɟɞɢɧɢɰ (ɪɚɛɨɬɧɢɤɨɜ, ɫɨɬɪɭɞɧɢɤɨɜ) 
ɪɚɡɥɢɱɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɛɳɢɯ 
ɡɚɞɚɱ. 

ɋɨɡɞɚɧɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ 
ɭɩɪɚɜɥɟɧɢɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɢ ɡɧɚɱɢɦɨɣ 
ɬɟɧɞɟɧɰɢɟɣ ɫɨɜɪɟɦɟɧɧɨɝɨ ɦɢɪɚ ɛɢɡɧɟɫɚ (ɬɨ ɟɫɬɶ ɩɟɪɟɯɨɞ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɢɟɪɚɪɯɢɢ ɭɩɪɚɜɥɟɧɢɹ ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɟ 
ɭɩɪɚɜɥɟɧɢɹ). 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɟɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɦɟɟɬ ɤɨɧɤɭɪɟɧɬɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ, ɤɨɬɨɪɨɟ ɩɨɥɭɱɚɟɬ ɤɨɦɩɚɧɢɹ 
ɫ ɯɨɪɨɲɨ ɪɚɡɜɢɬɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɤɨɨɪɞɢɧɚɰɢɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɉɪɟɢɦɭɳɟɫɬɜɨ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɝɢɛɤɨɝɨ ɢ ɛɵɫɬɪɨɝɨ ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɥɸɛɵɟ 
ɢɡɦɟɧɟɧɢɹ ɭɫɥɨɜɢɣ ɜɟɞɟɧɢɹ ɫɜɨɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
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Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ, ɧɟ ɡɚɜɢɫɢɦɨ ɨɬ ɟɟ 
ɮɨɪɦɵ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɯɚɪɚɤɬɟɪɨɦ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ 
ɱɟɪɟɡ ɩɟɪɟɞɚɱɭ ɢɯ ɜ ɝɪɭɩɩɵ, ɜ ɤɨɬɨɪɵɟ ɜɤɥɸɱɟɧɵ ɫɩɟɰɢɚɥɢɫɬɵ ɪɚɡɥɢɱɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ: 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟ 

ɨɤɚɡɵɜɚɟɬɫɹ ɭɫɩɟɲɧɟɟ ɜɟɪɬɢɤɚɥɶɧɨɣ. ɗɬɨ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɧɚ ɩɪɢɦɟɪɟ 
ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɵɜɨɞɚ ɧɚ ɪɵɧɨɤ ɧɨɜɨɝɨ ɬɨɜɚɪɚ ɜ ɪɚɦɤɚɯ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɡɚɩɚɫɚ 
ɜɪɟɦɟɧɢ. ɗɬɨ ɬɪɟɛɭɟɬ ɱɟɬɤɨɝɨ ɢ ɛɵɫɬɪɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɞɟɣɫɬɜɢɣ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɤɨɦɩɚɧɢɢ (ɫɛɵɬ ɢ ɦɚɪɤɟɬɢɧɝ, 
ɇɂɈɄɊ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ). 

ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ 
ɩɨɜɵɲɚɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɫɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɤ ɛɨɥɟɟ ɛɵɫɬɪɨɦɭ ɢ ɱɚɫɬɨɦɭ 
ɩɪɢɧɹɬɢɸ ɪɟɲɟɧɢɣ ɡɚ ɫɱɟɬ ɞɟɰɟɧɬɪɚɥɢɡɚɰɢɢ ɢ ɨɫɜɨɛɨɠɞɟɧɢɹ ɜɪɟɦɟɧɢ 
ɭɩɪɚɜɥɟɧɰɟɜ ɪɚɡɧɵɯ ɫɬɭɩɟɧɟɣ ɭɩɪɚɜɥɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɟɠɟɞɧɟɜɧɵɟ ɩɪɨɛɥɟɦɵ 
ɪɟɲɚɸɬɫɹ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɬɟɦɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ ɤɨɧɬɚɤɬ ɫ ɪɵɧɤɨɦ, ɤɥɢɟɧɬɨɦ ɢɥɢ ɩɪɨɢɡɜɨɞɫɬɜɨɦ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ 
ɩɪɢɧɢɦɚɬɶ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɲɟɧɢɣ, ɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɵɫɬɪɨɟ 
ɫɨɝɥɚɫɨɜɚɧɢɟ ɞɚɧɧɵɯ ɪɟɲɟɧɢɣ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ. 
ɉɪɨɢɫɯɨɞɢɬ ɨɛɟɫɩɟɱɟɧɢɟ ɮɨɤɭɫɢɪɨɜɤɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɧɚ ɪɟɲɟɧɢɟ ɦɧɨɝɢɯ ɡɚɞɚɱ, ɬɚɤ ɤɚɤ ɤɚɠɞɚɹ ɤɨɦɚɧɞɚ ɨɛɥɚɞɚɟɬ ɫɩɟɰɢɚɥɢɫɬɚɦɢ 
ɪɚɡɥɢɱɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɥɚɫɬɟɣ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ, ɜ ɤɨɬɨɪɨɣ ɤɚɠɞɨɟ 
ɩɨɞɪɚɡɞɟɥɟɧɢɟ ɪɚɛɨɬɚɟɬ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ (ɤɨɨɪɞɢɧɚɰɢɹ ɢɯ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɡɚɬɪɭɞɧɟɧɚ), ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ 
ɭɩɪɚɜɥɟɧɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɭɩɪɚɜɥɟɧɢɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɧɚɰɟɥɟɧɚ ɧɚ ɢɡɛɟɠɚɧɢɟ 
ɦɟɠɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɚɪɶɟɪɨɜ. 

ɇɟɞɨɫɬɚɬɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ: 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɸɳɚɹ 

ɪɟɲɟɧɢɹ ɧɚ ɛɨɥɟɟ ɧɢɡɤɢɯ ɭɪɨɜɧɹɯ ɭɩɪɚɜɥɟɧɢɹ, ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɦɟɧɟɟ 
ɩɪɨɞɭɦɚɧɧɵɟ ɢ ɷɮɮɟɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ (ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɫɬɶ ɪɟɲɟɧɢɹɦ, 
ɤɨɬɨɪɵɟ ɩɪɢɧɢɦɚɸɬ ɨɩɵɬɧɵɟ ɪɭɤɨɜɨɞɢɬɟɥɢ ɜɵɫɲɟɝɨ ɡɜɟɧɚ). ɉɪɢ ɷɬɨɦ ɜɪɟɦɹ, 
ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɤɨɦɦɭɧɢɤɚɰɢɢ ɢ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɗɬɨ 
ɫɜɹɡɚɧɨ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɫɨɝɥɚɫɨɜɚɬɶ ɜɫɟ ɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɢɦɟɟɬ ɟɳɟ ɨɞɢɧ 
ɧɟɞɨɫɬɚɬɨɤ – ɪɨɫɬ ɜɟɪɨɹɬɧɨɫɬɢ ɭɫɢɥɟɧɢɹ ɤɨɧɮɥɢɤɬɨɜ. ɋɨɬɪɭɞɧɢɤɢ ɪɚɡɥɢɱɧɵɯ 
ɨɬɞɟɥɨɜ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɛɥɚɞɚɸɬ ɪɚɡɧɵɦ ɜɢɞɟɧɢɟɦ ɩɪɨɛɥɟɦ ɢ ɪɚɡɧɵɦɢ 
ɩɪɟɞɩɨɱɬɟɧɢɹɦɢ, ɩɨɷɬɨɦɭ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɩɪɨɰɟɫɫɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɬɢɩɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɪɚɡɪɟɲɟɧɢɟ ɤɨɧɮɥɢɤɬɨɜ. 
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10.3 Ɉɩɬɢɦɢɡɚɰɢɹ ɫɬɪɭɤɬɭɪɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɫɬɭɩɚɬɶ ɨɫɧɨɜɨɣ ɩɨɫɬɪɨɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ.  

ɍɱɢɬɵɜɚɹ ɨɩɵɬ ɪɚɛɨɬɵ ɭɩɪɚɜɥɟɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ Ƚɗɋ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ 
ɜɫɟ ɜɢɞɵ ɨɩɬɢɦɢɡɚɰɢɢ, ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ: 

1. ȼɟɪɬɢɤɚɥɶɧɚɹ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɵ 
ɭɩɪɚɜɥɟɧɢɹ. Ʉɪɭɩɧɵɣ ɦɚɫɲɬɚɛ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɦɨɧɨɩɨɥɢɹ ɜ ɫɮɟɪɟ 
ɷɧɟɪɝɟɬɢɤɟ (ɉȺɈ «ɊɭɫȽɢɞɪɨ»), ɧɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɛɨɥɶɲɟɣ 
ɫɬɟɩɟɧɢ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɷɬɨɦɭ ɢɫɩɨɥɶɡɭɟɦ 
ɜɟɪɬɢɤɚɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ ɭɩɪɚɜɥɟɧɢɹ.  

Ɉɫɨɛɟɧɧɨɫɬɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ - ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ 
ɰɟɧɬɪɚɥɢɡɚɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. ɋɩɨɫɨɛɫɬɜɭɟɬ ɨɛɟɫɩɟɱɟɧɢɸ 
ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɤɨɧɬɪɨɥɹ ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ.  

2. Ⱥɭɬɫɨɪɫɢɧɝ. ɉɪɢɜɥɟɱɟɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɬɨɪɨɧɧɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
(ɩɨɫɬɚɜɳɢɤɨɜ ɭɫɥɭɝ) ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ. Ɂɚɤɚɡɱɢɤ ɩɨɤɭɩɚɟɬ 
ɧɟ ɬɪɭɞ ɪɚɛɨɬɧɢɤɨɜ, ɚ ɭɫɥɭɝɢ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: ɧɟ ɧɭɠɧɨ ɛɭɞɟɬ ɞɟɪɠɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɩɟɪɫɨɧɚɥ, ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɤɭɩɚɬɶ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɬ.ɞ.; 
ɩɪɢɜɥɟɤɚɹ ɩɟɪɫɨɧɚɥ ɚɭɬɫɨɪɫɢɧɝɨɜɨɣ ɤɨɦɩɚɧɢɢ, ɧɟ ɩɥɚɬɢɬ ɡɚ ɧɟɝɨ ɫɬɪɚɯɨɜɵɟ 
ɜɡɧɨɫɵ; ɧɟ ɜɵɫɬɭɩɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɧɚɥɨɝɨɜɨɝɨ ɚɝɟɧɬɚ ɩɨ ɇȾɎɅ; ɧɟ ɨɬɜɟɱɚɟɬ ɡɚ 
ɨɯɪɚɧɭ ɬɪɭɞɚ ɫɨɬɪɭɞɧɢɤɨɜ, ɱɢɫɥɹɳɢɯɫɹ ɜ ɲɬɚɬɟ ɞɪɭɝɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

 ɉɪɢɦɟɪ: ɩɪɚɜɨɜɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɛɭɯɝɚɥɬɟɪɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɞɪ. 

3. ɉɥɨɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɨɩɬɢɦɢɡɚɰɢɢ.  Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ: ɫɩɨɫɨɛɧɨɫɬɢ 
ɤ ɛɵɫɬɪɨɣ ɪɟɚɤɰɢɢ ɢ ɚɞɚɩɬɚɰɢɢ ɤ ɢɡɦɟɧɟɧɢɹɦ, ɢɧɧɨɜɚɰɢɹɦ ɢ ɧɚɤɨɩɥɟɧɢɸ 
ɭɧɢɤɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ. ɋɩɨɫɨɛɫɬɜɭɟɬ ɦɢɧɢɦɢɡɚɰɢɢ ɭɪɨɜɧɟɣ ɜ 
ɭɩɪɚɜɥɟɧɱɟɫɤɨɣ ɢɟɪɚɪɯɢɢ.  

 ɉɪɢɦɟɪ: ɨɛɴɟɞɢɧɟɧɢɟ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ ɨɩɟɪɚɬɢɜɧɨɣ ɫɥɭɠɛɨɣ. 
ȼ ɡɚɤɥɸɱɟɧɢɢ ɯɨɱɟɬɫɹ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɰɟɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɜɢɞɚ ɨɪɝɚɧɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ Ƚɗɋ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ 
ɭɞɟɥɢɬɶ ɜɧɢɦɚɧɢɟ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ Ƚɗɋ – ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɟ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɡɚɞɚɧɢɹ ɩɨ ɜɵɪɚɛɨɬɤɟ ɢ ɨɬɩɭɫɤɭ ɤɚɱɟɫɬɜɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɩɨɬɪɟɛɢɬɟɥɹɦ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 

ɩɚɪɚɦɟɬɪɵ ɗɜɟɧɤɢɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ɇɢɠɧɹɹ Ɍɭɧɝɭɫɤɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ, ɞɥɹ ɱɟɝɨ ɛɵɥɨ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɞɟɫɹɬɶɸ ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɊɈ-
170-ɚ-ȼ-710. ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 175 ɨɛ/ɦɢɧ ɛɵɥ ɜɵɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼɎ 
1690/185-48 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 550 Ɇȼɬ. Ȼɵɥɚ ɜɵɛɪɚɧɚ 
ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɄɊɍɗ 550 ɤȼ «ɩɨɥɭɬɨɪɧɚɹ», ɫ 18-ɸ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹɦɢ. ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ 
ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ: ɌɇȾɐ -
630000/500, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: ɌȾɇɋ-10000/15 ɢ ɌɋɁ-2500/10 
ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ 3×Ⱥɋ – 300/66. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ. Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ – ɩɪɢɩɥɨɬɢɧɧɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ 
ɛɟɬɨɧɧɨɣ. Ⱦɜɟ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧɵ: ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɛɟɬɨɧɧɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ. ȼ 
ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: – ɝɪɭɧɬɨɜɚɹɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ; – ɲɥɸɡ; – 
ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ; – ɡɞɚɧɢɟ Ƚɗɋ; – 
ɝɪɭɧɬɨɜɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ. Ɋɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ ɢ ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: – ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 10 
ɲɬ; – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 30 ɦ; – ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ– 202,6 ɦ; – ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ – 195,87 ɦ. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɵɯ 
ɧɚɝɪɭɡɤɚɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ 1,28 ɞɥɹ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɗɜɟɧɤɢɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ, ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ 
ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɋɇɢɉ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ 
ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 116 ɦɟɫɹɰɟɜ; – 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,29ɪɭɛ/ɤȼɬ·ɱ. 

ȼ ɯɨɞɟ ɩɪɨɪɚɛɨɬɤɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɜɨɩɪɨɫɚ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɬɨɬɢɩ 
ɞɚɬɱɢɤɚ ɤɨɧɬɪɨɥɹ ɧɚɥɢɱɢɹ ɩɪɨɬɟɱɟɤ ɜ ɩɨɥɨɫɬɢ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ ɤɨɥɟɫɚ, 
ɢɦɟɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɹɬɶ ɬɢɩ ɢ ɭɪɨɜɟɧɶ ɩɨɩɚɜɲɟɣ ɜ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ 
ɠɢɞɤɨɫɬɢ, ɩɨɥɭɱɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɟɝɨ ёɦɤɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɭɪɨɜɧɹ ɢ ɩɪɢɪɨɞɵ ɠɢɞɤɨɫɬɢ ɜ ɞɚɬɱɢɤɟ. Ȼɵɥɚ ɩɨɞɨɛɪɚɧɚ ɫɯɟɦɚ ɢɡɦɟɪɢɬɟɥɹ ɢ 
ɭɫɢɥɢɬɟɥɹ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ёɦɤɨɫɬɢ ɞɚɬɱɢɤɚ ɜ ɧɚɩɪɹɠɟɧɢɟ. ɇɚ ɹɡɵɤɟ 
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ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ ɧɚɩɢɫɚɧɚ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ArduinoUno, 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɪɚɛɨɬɨɣ ɢɡɦɟɪɢɬɟɥɹ. Ⱦɥɹ ɧɚɝɥɹɞɧɨɣ ɞɟɦɨɧɫɬɪɚɰɢɢ ɪɚɛɨɬɵ 
ɩɪɨɝɪɚɦɦɵ ɢɡɨɛɪɚɠɟɧɚ ɟё ɛɥɨɤ-ɫɯɟɦɚ. ȼ ɛɭɞɭɳɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 
ɫɢɫɬɟɦɵ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɨɬ ɢɡɦɟɪɢɬɟɥɹ ɜ Ⱥɋɍ Ɍɉ. 
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soprotivleniya-i-toka-korotkogo-zamykaniya/. 

 
 
 



ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 
№ 

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

Qɫɪ. 
ɝɨɞ 

1 1923 66 58 112 1506 994 950 488 230 166 284 156 106 426 

2 1924 30 24 234 668 786 1362 788 404 330 394 84 58 430 

3 1925 54 46 176 644 1096 778 634 398 404 308 164 158 405 

4 1926 64 58 100 838 1356 752 568 350 352 422 128 96 424 

5 1927 50 40 60 530 1008 944 434 172 118 116 60 38 298 

6 1928 18 12 48 812 882 734 292 208 132 116 82 72 284 

7 1929 68 54 74 756 872 752 470 300 290 350 184 100 356 

8 1930 62 58 98 582 834 776 616 338 330 234 96 84 342 

9 1931 62 54 84 1250 1120 1036 462 302 266 244 160 86 427 

10 1932 52 48 182 494 1054 848 422 230 194 290 74 54 329 

11 1933 58 52 68 484 1650 1038 518 396 310 372 120 66 428 

12 1934 68 54 88 648 866 1716 536 300 338 248 90 72 419 

13 1935 66 60 102 616 964 900 416 370 354 368 172 94 374 

14 1936 62 58 94 360 660 720 380 240 210 180 66 58 257 

15 1937 66 56 88 1074 1202 1186 652 402 338 312 116 90 465 

16 1938 56 48 66 460 1762 1034 394 284 220 204 90 70 391 

17 1939 42 36 48 792 1510 1056 774 374 346 238 102 20 445 

18 1940 74 56 78 936 1102 1390 592 320 388 396 216 82 469 

19 1941 68 60 88 700 1540 1020 552 452 360 424 258 102 469 

20 1942 68 56 70 654 1074 1280 502 318 252 414 166 126 415 

21 1943 76 72 120 1938 1916 1090 613 413 340 438 226 108 613 

22 1944 62 44 52 1178 1222 1256 724 464 428 422 248 84 515 

23 1945 72 58 64 1178 1134 476 404 232 224 234 216 100 366 

24 1946 24 18 84 1682 1218 1100 532 354 236 342 116 74 482 

25 1947 54 46 84 502 1004 1000 434 368 391 388 324 109 392 

26 1948 46 40 74 520 1244 1106 554 268 252 324 116 64 384 

27 1949 66 54 88 1108 1852 1226 624 424 272 290 208 122 528 

28 1950 54 42 158 1158 1712 1156 676 426 388 368 320 50 542 

29 1951 68 58 80 496 1694 762 550 352 332 332 88 88 408 

30 1952 68 58 84 588 1946 1230 876 504 386 326 152 96 526 

31 1953 68 56 66 380 1534 1100 484 200 180 200 180 100 379 

32 1954 84 64 88 670 1578 1854 988 524 340 422 218 96 577 

33 1955 82 66 104 1946 1860 1480 840 640 518 532 240 160 706 

34 1956 84 72 118 1388 1842 1184 712 406 358 444 290 110 584 

35 1957 66 54 82 1212 1518 830 612 358 318 268 110 76 459 

36 1958 78 68 102 804 1874 962 716 388 408 358 188 94 503 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ 

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

Qɫɪ. 
ɝɨɞ 

37 1959 70 58 80 552 1272 1634 810 464 386 362 128 90 492 

38 1960 64 54 72 1100 1922 1076 656 370 322 308 138 56 512 

39 1961 56 40 140 904 1310 712 366 168 150 224 52 88 351 

40 1962 64 62 94 1080 1608 906 724 446 364 408 142 82 498 

41 1963 66 54 72 1112 1064 336 332 304 208 202 162 68 332 

42 1964 68 36 74 1388 778 884 530 256 236 328 238 190 417 

43 1965 66 60 80 1218 1534 678 444 342 310 348 136 98 443 

44 1966 64 30 84 1350 1350 1020 602 382 272 380 110 84 477 

45 1967 60 54 78 508 984 780 552 342 342 320 76 56 346 

46 1968 64 46 46 618 1548 980 424 218 168 178 112 102 375 

47 1969 64 60 90 582 1482 890 430 404 404 292 160 54 409 

48 1970 86 72 114 1354 1956 1258 932 636 488 514 148 170 644 

49 1971 82 70 98 1376 1300 1194 768 568 554 444 280 104 570 

50 1972 66 54 76 1174 1090 1110 796 460 440 362 178 84 491 

ɋɪ.ɦɧɨɝɨɥɟɬ. 63 52 92 917 1334 1031 584 361 314 325 158 90 443 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ 
m P,% Qɝɨɞ, ɦ3/ɫ Ƚɨɞɵ Qɩɨɥɨɜ, ɦ3/ɫ Ƚɨɞɵ Qɦɟɠɟɧ, ɦ3/ɫ Ƚɨɞɵ 

1 2 706 1955 1532 1955 293 1955 

2 4 644 1970 1389 1943 279 1970 

3 6 613 1943 1375 1970 275 1971 

4 8 584 1956 1282 1956 235 1956 

5 10 577 1954 1273 1954 230 1954 

6 12 570 1971 1203 1949 227 1941 

7 14 542 1950 1189 1960 226 1950 

8 16 528 1949 1176 1950 226 1944 

9 18 526 1952 1160 1952 224 1943 

10 20 515 1944 1160 1971 221 1947 

11 22 512 1960 1133 1946 215 1972 

12 24 503 1958 1095 1944 214 1925 

13 25 498 1962 1089 1958 211 1958 

14 27 492 1959 1081 1966 209 1952 

15 29 491 1972 1080 1962 208 1962 

16 31 482 1946 1067 1959 205 1959 

17 33 477 1966 1043 1957 201 1940 

18 35 469 1940 1043 1972 198 1935 

19 37 469 1941 1033 1939 196 1926 

20 39 465 1937 1029 1937 195 1924 

21 41 459 1957 1005 1940 191 1969 

22 43 445 1939 985 1923 191 1949 

23 45 443 1965 969 1965 184 1942 

24 47 430 1924 967 1931 184 1937 

25 49 428 1933 953 1941 180 1933 

26 51 427 1931 942 1934 180 1965 

27 53 426 1923 923 1933 178 1964 

28 55 424 1926 913 1938 178 1929 

29 57 419 1934 901 1924 176 1966 

30 59 417 1964 895 1964 175 1951 

31 61 415 1942 893 1968 173 1960 

32 63 409 1969 879 1926 167 1957 

33 65 408 1951 878 1942 166 1967 

34 67 405 1925 876 1951 163 1930 

35 69 392 1947 875 1953 157 1931 

36 71 391 1938 856 1948 157 1934 

37 73 384 1948 846 1969 156 1946 

38 75 379 1953 823 1961 151 1939 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ 
m P,% Qɝɨɞ, ɦ3/ɫ Ƚɨɞɵ Qɩɨɥɨɜ, ɦ3/ɫ Ƚɨɞɵ Qɦɟɠɟɧ, ɦ3/ɫ Ƚɨɞɵ 

9 76 375 1968 798 1945 150 1945 

40 78 374 1935 788 1925 148 1948 

41 80 366 1945 735 1947 147 1923 

42 82 356 1929 729 1927 142 1963 

43 84 351 1961 724 1935 141 1932 

44 86 346 1967 713 1929 131 1953 

45 88 342 1930 711 1963 130 1938 

46 90 332 1963 706 1967 121 1936 

47 92 329 1932 705 1932 117 1968 

48 94 298 1927 702 1930 115 1961 

49 96 284 1928 680 1928 86 1928 

50 98 257 1936 530 1936 82 1927 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɟɠɢɦɵ ɪɚɛɨɬɵ Ƚɗɋ 
 Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII Qɩɨɥ.ɛɵɬ., ɦଷ/ɫ 46 50 68 1077 1008 302 298 292 199 197 182 79 Zɜɛ, ɦ 190 190 190 190 190 190 190 190 190 190 190 190 Zɧɛ, ɦ 130 130 130 131 131 130 130 130 130 130 130 130 

ɇɩɨɥ, ɦ 59 59 59 58 58 59 59 59 59 59 59 59 Nɛɵɬ, Ɇȼɬ 24 26 35 551 516 157 155 152 103 102 95 41 Qɩɨɥ.ɛɵɬ., ɦଷ/ɫ 46 50 68 1077 1008 302 298 292 199 197 182 79 Zɜɛ, ɦ 190 190 190 190 190 190 190 190 190 190 190 190 
 Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

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

Qɜɯɤ 221 221 221 221 221 221 221 221 221 221 221 221 Zɜɛ, ɦ 190 190 190 190 190 190 190 190 190 190 190 190 Zɧɛ, ɦ 130 130 130 131 131 130 130 130 130 130 130 130 

ɇɩɨɥ, ɦ 59 59 59 58 58 59 59 59 59 59 59 59 Nɜɯɤ, Ɇȼɬ 115 115 115 115 115 115 115 115 115 115 115 115 Nɜɨɞɨɬ − Nɜɯɤ, Ɇȼɬ -91 -89 -80 436 401 42 40 36 -12 -13 -20 -74 

 



ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.3 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫɹɰɵ Q ɩɨɥ Q ɜɨɞɯ Q ɜɯɤ Q ɝɷɫ Q ɧɛ V ɧɚɱ dV V ɤɨɧ Z ȼȻ (ɧɚɱ) Z ȼȻ(ɤɨɧ) Z ȼȻ(ɫɪ) ZɇȻ H ɝɷɫ N ɝɷɫ N ɝɚɪ 

9 198 20 221 218 221 11,99 0,05 11,94 190,00 189,88 189,94 130 60 112 ɜɯɤ 
10 196 22 221 218 221 11,94 0,06 11,88 189,88 189,76 189,82 130 60 112 ɜɯɤ 
11 182 198 221 380 383 11,88 0,51 11,37 189,76 188,58 189,17 131 59 192 192 
12 79 537 221 616 619 11,37 1,39 9,98 188,58 185,13 186,85 131 56 297 297 
1 46 621 221 667 691 9,98 1,61 8,36 185,13 180,19 182,66 131 52 297 297 
2 50 419 221 469 472 8,36 1,09 7,28 180,19 176,14 178,16 131 48 192 192 
3 68 150 221 218 221 7,28 0,39 6,89 176,14 174,57 175,35 130 45 85 ɜɯɤ 
4 1076 -879 221 197 221 6,89 -2,28 9,17 174,57 182,81 178,69 130 48 82 ɜɯɤ 
5 1007 -810 221 197 221 9,17 -2,10 11,27 182,81 188,34 185,58 130 55 94 ɜɯɤ 
6 301 -104 221 197 221 11,27 -0,27 11,54 188,34 188,97 188,66 130 58 99 ɜɯɤ 
7 297 -100 221 197 221 11,54 -0,26 11,80 188,97 189,57 189,27 130 59 100 ɜɯɤ 
8 291 -73 221 218 221 11,80 -0,19 11,99 189,57 190,00 189,78 130 60 112 ɜɯɤ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.4 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫɹɰɵ Qɩɨɥ Qɜɨɞɯ Qɜɯɤ Qɝɷɫ Qɧɛ Vɧɚɱ dV V ɤɨɧ ZȼȻ(ɧɚɱ) ZȼȻ(ɤɨɧ) ZȼȻ(ɫɪ) ZɇȻ Hɝɷɫ Nɝɷɫ ɗɝɷɫ Nɝɚɪ 

10 293 4 221 297 300 11,99 0,01 11,98 190,00 189,98 189,99 130 60 152 113,23 ɜɯɤ 

11 282 15 221 297 300 11,98 0,04 11,94 189,98 189,89 189,93 130 60 152 113,12 ɜɯɤ 

12 182 198 221 379 382 11,94 0,51 11,43 189,89 188,71 189,30 131 59 192 142,70 192 
1 79 536 221 614 617 11,43 1,39 10,04 188,71 185,31 187,01 131 56 297 220,82 297 

2 46 619 221 664 688 10,04 1,60 8,44 185,31 180,44 182,87 131 52 297 220,82 297 

3 50 417 221 466 469 8,44 1,08 7,36 180,44 176,45 178,44 131 48 192 142,70 192 

4 107 181 221 288 291 7,36 0,47 6,89 176,45 174,57 175,51 130 45 112 83,22 ɜɯɤ 
5 1247 -891 221 356 380 6,89 -2,31 9,20 174,57 182,90 178,73 130 48 148 109,98 ɜɯɤ 

6 1192 -836 221 356 380 9,20 -2,17 11,36 182,90 188,56 185,73 130 55 169 125,92 ɜɯɤ 

7 600 -176 221 424 448 11,36 -0,46 11,82 188,56 189,61 189,09 131 59 214 158,86 ɜɯɤ 

8 482 -58 221 424 448 11,82 -0,15 11,97 189,61 189,95 189,78 131 59 216 160,74 ɜɯɤ 

9 374 -7 221 367 370 11,97 -0,02 11,99 189,95 190,00 189,97 130 60 188 139,80 ɜɯɤ 

              Σ 1731,9  
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – ɂɄɇ ɹɧɜɚɪɹ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɊɈ75/841ɚ-ȼ-46 
 

 
Ɋɢɫɭɧɨɤ Ƚ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫ ɨɛɨɡɧɚɱɟɧɧɨɣ ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧ ɊɈ75-ȼ-355 

(ɡɟɥɟɧɵɣ), ɊɈ75-ȼ-425 (ɫɢɧɢɣ) ɢ ɊɈ75-ȼ-500(ɤɪɚɫɧɵɣ) 
 



ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
 

Ɍɚɛɥɢɰɚ Ⱦ.1 − ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢ
ɟ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵ

ɟ ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0.738 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,46 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ           7.38 Ⱥܫ

ɁɁȽ 
଴ܷ 

𝑡ଵ ଴ܷଵ𝐺 - 5 ȼ 𝑡ଷ ଴ܷ𝐺  - 15 ȼ 

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ 
1,2 - 

Ɂɉɇ ܷ > 

2ɫɬɭɩɟɧɶ  𝐶ܷʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  𝐶ܷʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶ
ɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧ
ɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,34Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,738 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹʹ ∙  ʜ 1,08 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵ

ɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 5,27 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ  5,41 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹͶ ∙  ʜʝʛ 6,02 Ⱥܫ
ɉɍɋɄ 𝐶ܷʟ Ͳ,͸͸ ∙ ܷʜʝʛ  66 ȼ 

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼ𝐼 0,087 0,3 ʝˏ 

2 ɫɬɭɩɟɧɶ ܼ𝐼𝐼 0,31 1,1 Ɉɦ 

Ɂɚɳɢɬɚ 
ɪɨɬɨɪɚ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ 
ܫ˓  

ɋɈ ܫ𝑃 ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 5,67 Ⱥܫ
ɉɈ ܫ𝑃 ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 5,83 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ𝑃 ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 11,607 Ⱥܫ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 
 
Ɍɚɛɥɢɰɚ Ⱦ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 ɫ

ɛɪ
ɨɫ

 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
11

0 
ɢ 

ȼ-
Ɍɋ

ɇ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɒ
ɋȼ

-2
20

 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

I∆G + + + +   
 

ɁɁȽ 
U଴ 

tଵ      +  tଶ        tଷ + + +     U଴ t + + +     

Ɂɉɇ U > 

1 
ɫɬɭɩɟɧɶ tଵ 

+ +     
 

2 
ɫɬɭɩɟɧɶ tଶ 

+ +     
 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ      +  

ɂɈ + +      

ɈɌɋ I 
tଵ     +  + tଶ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ      +  
ɂɈ + +      

ɈɌɋ 
tଵ     +  + tଶ + +      

ȾɁ Z < 

1 
ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + + +     

2 
ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ      +  
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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