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ȼȼȿȾȿɇɂȿ 
 
ɗɧɟɪɝɟɬɢɤɚ ɢɦɟɟɬ ɨɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ, ɤɚɤ ɞɥɹ ɨɛɵɱɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɬɚɤ 

ɢ ɞɥɹ ɜɫɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼɜɢɞɭ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɬɭɪɛɢɧ, ɞɨɫɬɢɝɚɸɳɟɝɨ 95 %, ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢɡɧɚɧɵ 
ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. ɉɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ 
ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɩɨɞɞɟɪɠɢɜɚɹ ɱɚɫɬɨɬɭ ɬɨɤɚ, 
ɨɧɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨ ɜɚɠɧɨɟ ɦɟɫɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ.  

ȼɨɞɚ ɤɚɤ ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɩɪɢɪɨɞɧɵɣ ɪɟɫɭɪɫ ɧɟ ɬɪɟɛɭɟɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɬɪɚɬ. Ⱥ ɡɧɚɱɢɬ, ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɝɢɞɪɨɫɬɚɧɰɢɹɯ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɱɬɨ ɞɟɥɚɟɬ ɝɢɞɪɨɷɧɟɪɝɢɸ 
ɛɨɥɟɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɣ ɜ ɭɫɥɨɜɢɹɯ ɪɵɧɤɚ. 

ȼ ɛɭɞɭɳɟɦ ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɨ ɜɪɟɦɟɧɟɦ 
ɛɭɞɟɬ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ.  Ⱥ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 
ɨɬɪɚɠɚɟɬ ɞɨɫɬɢɝɧɭɬɵɣ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ.  ɉɨɷɬɨɦɭ, ɧɚ 
ɦɨɣ ɜɡɝɥɹɞ, ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɤɨɧɤɭɪɟɧɬɧɵɦ ɢ, ɧɟ ɫɦɨɬɪɹ ɧɚ 
ɫɜɨɸ ɭɠɟ ɦɧɨɝɨɜɟɤɨɜɭɸ ɢɫɬɨɪɢɸ, ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɥɢɞɟɪɨɦ ɜ ɪɚɡɜɢɬɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ  

ȼɫɟ ɷɬɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨɞɬɚɥɤɢɜɚɸɬ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɧɨɜɵɯ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

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

 
Ʉɨɧɤɭɞɟɪɚ – ɪɟɤɚ ɜ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ Ɋɨɫɫɢɢ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ Ɇɚɦɵ. 

Ⱦɥɢɧɚ — 153 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 4920 ɤɦ² [1].  
 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
Ʉɨɧɤɭɞɟɪɚ ɛɟɪɟɬ ɫɜɨɟ ɧɚɱɚɥɨ ɧɚ ɫɟɜɟɪɟ Ⱦɟɥɸɧ-ɍɪɚɧɫɤɨɝɨ ɯɪɟɛɬɚ, ɜ 

ɝɨɪɧɵɯ ɨɡёɪɚɯ ɢ ɥɟɞɧɢɤɚɯ. ȼ ɜɟɪɯɨɜɶɟ ɧɚɡɵɜɚɟɬɫɹ Ȼɨɥɶɲɚɹ Ʉɨɧɤɭɞɟɪɚ. 
ɉɪɨɬɟɤɚɟɬ ɩɨ ɋɟɜɟɪɨ-Ȼɚɣɤɚɥɶɫɤɨɦɭ ɧɚɝɨɪɶɸ, ɝɞɟ ɧɚ 43 ɤɢɥɨɦɟɬɪɟ ɨɬ ɭɫɬɶɹ 
ɫɨɟɞɢɧɹɟɬɫɹ ɫ Ɇɚɥɨɣ Ʉɨɧɤɭɞɟɪɚ ɢ ɫ ɷɬɨɝɨ ɦɨɦɟɧɬɚ ɧɚɡɵɜɚɟɬɫɹ Ʉɨɧɤɭɞɟɪɚ.  ɍ 
ɩɨɫёɥɤɚ Ʉɨɧɤɭɞɟɪɢ (ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɟ ɠɢɥɨɣ) ɜɩɚɞɚɟɬ ɜ ɪɟɤɭ Ɇɚɦɚ.  

 
1.1.1 Ʉɥɢɦɚɬ 
 
Ʉɥɢɦɚɬ ɜ ɛɚɫɫɟɣɧɟ ɪɟɤɢ Ʉɨɧɤɭɞɟɪɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɦɨɪɨɡɧɨɣ 

ɡɢɦɨɣ (-55…-60°ɋ) ɢ ɤɨɪɨɬɤɢɦ ɬɟɩɥɵɦ ɥɟɬɨɦ (ɞɨ +39°ɋ) [2]. ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ -28,9°ɋ, ɢɸɥɹ +17,9°ɋ.  

Ʌɟɞɹɧɨɣ ɩɨɤɪɨɜ ɧɚ ɪɟɤɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɨɤɬɹɛɪɟ–ɧɨɹɛɪɟ ɢ ɫɯɨɞɢɬ ɜ 
ɦɚɟ–ɢɸɧɟ. ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ ɜ ɞɨɥɢɧɚɯ ɪɟɤ ɞɟɪɠɢɬɫɹ ɫ ɨɤɬɹɛɪɹ ɞɨ ɢɸɧɹ, ɧɚ 
ɜɟɪɲɢɧɚɯ ɝɨɥɶɰɨɜ – ɛɨɥɟɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ. ȼ ɪɚɣɨɧɟ, ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɫɬɟɩɟɧɢ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɜɟɱɧɚɹ ɦɟɪɡɥɨɬɚ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɧɚ ɫɟɜɟɪɧɵɯ 
ɫɤɥɨɧɚɯ ɝɨɥɶɰɨɜ. 

ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 390–550 ɦɦ, ɩɪɢɱɟɦ 60–70 
ɩɪɨɰɟɧɬɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɥɟɬɧɢɟ ɦɟɫɹɰɵ.  

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
ɉɢɬɚɧɢɟ ɪɟɤɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɨɠɞɟɜɨɟ. ɉɨɥɨɜɨɞɶɟ ɫ ɚɩɪɟɥɹ ɞɨ 

ɫɟɧɬɹɛɪɹ. Ɂɚɦɟɪɡɚɟɬ ɜ ɨɤɬɹɛɪɟ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɚɩɪɟɥɟ. ɏɚɪɚɤɬɟɪɧɵ ɥɟɬɧɢɟ 
ɞɨɠɞɟɜɵɟ ɩɚɜɨɞɤɢ. 

Ɋɚɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ 81 ɝɨɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. Ʉɨɤɭɞɟɪɚ ɡɚ 
ɩɟɪɢɨɞ 1933-2013 ɝɝ., ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 

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

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

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ȼȻ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Ʉɨɧɤɭɞɟɪɫɤɨɣ Ƚɗɋ (ɪɢɫ. 1.1) ɢ ɟɟ ɤɨɨɪɞɢɧɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥ. 1.1. 
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Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ȼȻ 
Zɜɛ, ɦ V, ɤɦ3 

320 0 
365 1,6 

377,6 3,8 
379 5,2 

379,6 6,8 
380 8,4 

Ɋɢɫɭɧɨɤ 1.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ 
 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ ɝɢɞɪɨɭɡɥɚ (ɪɢɫ. 1.2) ɢ ɟɟ 

ɤɨɨɪɞɢɧɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 1.2.  
 

Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ 
Zɧɛ, ɥɟɬɨ, ɦ Qɧɛ, ɥɟɬɨ ɦ3/ɫ Zɧɛ ɡɢɦɚ, ɦ Qɧɛ ɡɢɦɚ, ɦ3/ɫ 

320 0 320 0 
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323,2 345 323,2 276 
323,8 496 323,8 397 
324,2 645 324,2 516 
324,3 712 324,3 570 
324,4 785 324,4 628 
324,9 2000 324,9 1600 
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Ɋɢɫɭɧɨɤ 1.2 –  Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ 
 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚɢɛɨɥɶɲɢɯ ɪɚɫɯɨɞɨɜ ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1.3. 

 
Ɍɚɛɥɢɰɚ 1.3 – Ɂɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚɢɛɨɥɶɲɢɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I 
ɤɥɚɫɫɚ ɜ ɩɨɜɟɪɨɱɧɨɦ ɫɥɭɱɚɟ 

P% 0,01% 0,1% 1% 3% 5% 10% 𝜑 6,41 5,86 3,15 2,31 1,91 1,34 
Ms 4,04 3,69 1,98 1,46 1,20 0,84 
Ks 5,04 4,69 2,98 2,46 2,20 1,84 

Qɪɚɫɱ 3288 3060 1947 1602 1438 1203 
 

Ʉɪɢɜɭɸ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ ɫɦ. ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫ. Ⱥ.1. 

 
1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɫɬɜɨɪɚ Ʉɨɧɤɭɞɟɪɫɤɨɣ Ƚɗɋ – ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɞɨɥɨɦɢɬ. Ⱦɧɨ 

ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 320 ɦɟɬɪɨɜ. 
 
1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-2016-ɋ) ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ʉɨɧɤɭɞɟɪɫɤɨɣ Ƚɗɋ ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ 
ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 7 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 
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1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
Ⱦɥɹ ɨɛɴɟɞɢɧɟɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤɚ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɛɵɥɢ 

ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ [3]: 
1) ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ; 
2) Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ [3];  
3) ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɢ ɫɪɟɞɧɟɝɨɞɨɜɨɟ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟ ɡɚ 

2017 ɝ. (ɬɚɛɥ. 1.4). 
  

Ɍɚɛɥɢɰɚ 1.4 – ȼɵɪɚɛɨɬɤɚ ɢ ɩɨɬɪɟɛɥɟɧɢɟ ɡɨɧ ɈȾɍ  
ɗɧɟɪɝɢɹ ɜ ɦɢɥɥɢɚɪɞɚɯ ɤɢɥɨɜɚɬɬ ɱɚɫɚɯ 

Ɂɨɧɵ ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɗɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟ 
ɈȾɍ ȼɨɫɬɨɤɚ 43,82 40,308 

 
4) ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 5414 Ɇȼɬ. 
Ɋɚɫɱɟɬ ɡɢɦɧɟɣ ɢ ɥɟɬɧɟɣ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥ. Ⱥ.2. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
1) Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ: 0,8. 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN=8,9. 
3)  ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 1,4%; 
4) Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 7%; 
5) ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆h = 0,6 ɦ. 
6) ɇɨɪɦɚɥɶɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ ɝɢɞɪɨɭɡɥɚ ɇɉɍ = 380,0 ɦ. 
7) Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɨɩɪɟɞɟɥɟɧɵ ɢɡ ɭɫɥɨɜɢɣ 

ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɪɟɤɢ, ɟɟ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ, ɫɜɨɣɫɬɜ ɨɫɧɨɜɚɧɢɹ 
ɩɨɱɜ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɨɞɨɡɚɛɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɜ ɇȻ. Ⱦɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɢɧɹɬɵ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɟ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ  

Ɋɚɫɯɨɞɵ  ɜ ɦɟɬɪɚɯ ɤɭɛɢɱɟɫɤɢɯ ɜ ɫɟɤɭɧɞɭ 
Q, ɦ3/ɫ I II  III  IV V VI  VII VIII IX X XI  XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 85 85 85 85 85 85 85 85 85 85 85 85 
ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

- - - - - - - - - - - - 

Ɏɢɥɶɬɪɚɰɢɹ 0 1 1 1 2 2 2 2 1 1 1 0 
ɂɫɩɚɪɟɧɢɟ 0 0 1 2 3 4 3 2 1 0 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ -3 -2 1 0 1 1 1 0 0 0 -1 2 
 

2.2 ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɚɫɱɟɬɨɜ 

 
2.2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 

ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɟɧɢɟ ɝɨɞɚ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 

(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ʉ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ 
ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɧɟ ɦɟɧɟɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɪɚɫɯɨɞɨɜ. Ɉɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ 
ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. ɋɨɝɥɚɫɧɨ ɩɪɢɥɨɠɟɧɢɸ Ⱥ, ɬɚɛɥɢɰɟ Ⱥ.1 ɤ ɩɟɪɢɨɞɭ 
ɩɨɥɨɜɨɞɶɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫ IV ɩɨ IX ; ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ I – III , X – XII .  

ȼ ɪɚɧɠɢɪɨɜɚɧɧɨɦ ɩɨɪɹɞɤɟ ɩɨ ɫɪɟɞɧɢɦ ɪɚɫɯɨɞɚɦ ɩɨɥɨɜɨɞɶɹ ɢ ɦɟɠɟɧɢ ɞɥɹ 
ɤɚɠɞɨɝɨ ɝɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɜɨɞɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɤɚɠɞɨɝɨ ɝɨɞɚ, 
ɪɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.1. Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
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2.2.1.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ⱦɥɹ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ Ɋ = 50% ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 1965 ɝɨɞ.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɩɨɥɨɜɨɞɶɸ:  
ʞܭ  = ܳଵଽ଺ହʞܳଵଽ଺ହʞ = ͷ͵͹ͷ͵͹ = ͳ,Ͳ

 

(2.1) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ: 
ʛܭ  = ܳଵଽଽସʛܳଵଽ଺ହʛ = ʹ͵Ͷʹ͵Ͷ = ͳ,Ͳ

 
(2.2) 

 
ɉɨɫɥɟ ɜɵɛɨɪɚ ɪɚɫɱёɬɧɨɝɨ ɝɢɞɪɨɝɪɚɮɚ, ɭɬɨɱɧɹɟɬɫɹ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɩɪɢ 

ɩɨɦɨɳɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢɜɟɞɟɧɢɹ (ɬɚɛɥ. 2.2). 
 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱёɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ 
Ɋɚɫɯɨɞɵ  ɜ ɦɟɬɪɚɯ ɤɭɛɢɱɟɫɤɢɯ ɜ ɫɟɤɭɧɞɭ 

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

1965 
Qi50% 164 248 374 534 652 619 545 479 390 250 209 159 385 

Qiɩɪ50% 164 248 374 534 652 619 545 479 390 250 209 159 385 
 
ɉɨɫɥɟ ɩɪɢɜɟɞɟɧɢɹ ɪɚɫɯɨɞɨɜ ɤ ɛɚɡɨɜɨɦɭ 1965 ɝ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ 

ɪɚɫɯɨɞɚ ɧɟ ɢɡɦɟɧɢɥɨɫɶ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɧɧɵɣ ɝɨɞ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɩɪɢɜɟɞɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50%. 

 
2.2.1.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ȼ ɤɚɱɟɫɬɜɟ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ Ɋ = 90% 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 1954 ɝɨɞ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɩɨɥɨɜɨɞɶɸ:  
ʞܭ  = ܳଵଽହସʞܳଵଽହସʞ = ͷʹ͵ͷʹ͵ = ͳ,Ͳ.

 
(2.3) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ:

ʛܭ   = ܳଵଽହସʛܳଵଽହସʛ = ʹʹͳʹʹͳ = ͳ,Ͳ.
 

(2.4) 

 
ɉɨɫɥɟ ɩɪɢɜɟɞɟɧɢɹ ɪɚɫɯɨɞɨɜ ɤ ɛɚɡɨɜɨɦɭ 1954 ɝ ɡɧɚɱɟɧɢɟ ɦɚɥɨɝɨɞɨɜɨɝɨ 

ɪɚɫɯɨɞɚ ɧɟ ɢɡɦɟɧɢɥɨɫɶ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɧɧɵɣ ɝɨɞ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɩɪɢɜɟɞɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90%. (ɬɚɛɥ.2.3). 
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Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱёɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (P=90%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ 

Ɋɚɫɯɨɞɵ  ɜ ɦɟɬɪɚɯ ɤɭɛɢɱɟɫɤɢɯ ɜ ɫɟɤɭɧɞɭ 

 
ɋɪɚɜɧɟɧɢɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 

ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɧɟ ɬɪɟɛɭɟɬɫɹ (ɬɚɛɥ. 2.4). 
 

Ɍɚɛɥɢɰɚ 2.4 – Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɜɧɭɬɪɢ ɫɟɡɨɧɧɵɯ ɪɚɫɯɨɞɨɜ 
Ɋɚɫɯɨɞɵ  ɜ ɦɟɬɪɚɯ ɤɭɛɢɱɟɫɤɢɯ ɜ ɫɟɤɭɧɞɭ 

Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII Qcp 
Qiɩɪ50% 164 248 374 534 652 619 545 479 390 250 209 159 385 
Qiɩɪ90% 143 227 367 514 640 607 532 466 379 243 201 146 372 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɚɫɯɨɞɚɦ ɫɬɪɨɢɬɶɫɹ ɝɢɞɪɨɝɪɚɮ (ɪɢɫ.2.1). 

Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ 

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

1954 
Qi90% 143 227 367 514 640 607 532 466 379 243 201 146 372 
Qiɩɪ90% 143 227 367 514 640 607 532 466 379 243 201 146 372 
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2.2.2 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɫ ɩɨɥɧɨɜɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ 

 
Ɂɚɞɚɱɚ ɞɚɧɧɨɝɨ ɷɬɚɩɚ: ɞɥɹ ɭɫɥɨɜɢɣ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɩɟɪɜɨɦ 

ɩɪɢɛɥɢɠɟɧɢɢ ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɬɶ ɫɬɨɤ ɫ ɩɨɥɨɜɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, 
ɞɟɮɢɰɢɬɧɵɣ ɤɚɤ ɩɨ ɜɨɞɟ, ɬɚɤ ɢ ɩɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɭɡɧɚɬɶ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ ɫɬɚɧɰɢɢ. 

ɍɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʢʛʝ = ʜʞʢ − ሺʜʞʢ − ∇ʓʜʏሻ͵ = = ͵ͺͲ,Ͳ − ሺ͵ͺͲ,Ͳ − ͵ʹͲ,Ͳሻ͵ = ͵͸Ͳ,Ͳ ˏ,

 

(2.5) 

 
ɝɞɟ ∇ʓʜʏ – ɨɬɦɟɬɤɚ, ɩɪɢ ɤɨɬɨɪɨɣ V = 0 ɤɦ3. 

ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:   
 ܸ = ʜܸʞʢ − ʢܸʛʝ = ͺ,ͶͲ − ͳ,Ͷ͹ = ͸,ͻ͵ ˍˏଷ.    

 
(2.6) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ: 
ߚ  = ௏˒ ˑˎˈˊௐబ = ଺ଽଷଵଶ,ଵ଺ = Ͳ,ͷ͹,     

 
(2.7) 

 
ɝɞɟ ଴ܹ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɩɨ ɮɨɪɦɭɥɟ (1.1). 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢɦɟɟɬ ɝɨɞɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 

 
2.2.3 Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱёɬɨɦ ɢ ɛɟɡ 

ɭɱɟɬɚ ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɪɚɛɨɬɵ Ƚɗɋ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ [5] ɩɪɢ ɡɚɞɚɧɧɵɯ 
ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɚɯ (ɩ.1.1.2 ɢ ɩ.2.1). Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 

 
Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɱɟɬ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɋɟɠɢɦ 1. ɉɨ ɜɨɞɨɬɨɤɭ 

ɉɨɤɚɡɚɬɟɥɶ 
ɟɞ. 

ɢɡɦ. I II  III  IV V VI  VII VIII IX ɏ XI  XII 

Qɛɵɬ 90% ɦ³/ɫ 143 227 367 514 640 607 532 466 379 243 201 146 
Ɏɢɥɶɬɪɚɰɢɹ Qɮ, ɦ³/ɫ 0 1 1 1 2 2 2 2 1 1 1 0 
ɂɫɩɚɪɟɧɢɟ Qɢ, ɦ³/ɫ 0 0 1 2 3 4 3 2 1 0 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ ɦ³/ɫ -3 -2 1 0 1 1 1 0 0 0 -1 2 
Qɝɷɫ ɦ³/ɫ 140 224 366 511 636 602 528 462 377 242 199 148 
Zɜɛ ɦ 380 380 380 380 380 380 380 380 380 380 380 380 

Zɧɛ(Qɧɛ) ɦ 321,75 322,55 323,28 323,84 324,18 324,08 323,89 323,66 323,33 322,65 322,34 321,83 
Hɝɷɫ,ɛɵɬ ɦ 58 57 56 56 55 55 56 56 56 57 57 58 
Nɝɷɫ(ɛɵɬ) Ɇȼɬ 72 113 183 253 313 296 261 229 188 122 101 76 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.5 
Ɋɟɠɢɦ 2. ɉɨ ȼɏɄ 

ɉɨɤɚɡɚɬɟɥɶ 
ɟɞ. 

ɢɡɦ. I II  III  IV V VI  VII VIII IX ɏ XI  XII 

Qɜɯɤ ɦ³/ɫ 85 85 85 85 85 85 85 85 85 85 85 85 
Zɧɛ(Qɜɯɤ) ɦ 321,10 321,10 321,10 321,10 321,10 321,10 321,10 321,10 321,10 321,10 321,10 321,10 

H(ȼɏɄ) ɦ 58 58 58 58 58 58 58 58 58 58 58 58 
N(ȼɏɄ) Ɇȼɬ 44 44 44 44 44 44 44 44 44 44 44 44 

Nɝɷɫ - NȼɏɄ Ɇȼɬ 28 69 139 209 268 252 217 185 144 78 57 32 

 
ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90% ɢ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.6. 
 
Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

Ɇɨɳɧɨɫɬɢ ɜ ɦɟɝɚɜɚɬɬɚɯ 
ɦɟɫɹ

ɰ 
Ɋɫɪ, 
Ɇȼɬ 

NȽȺɊ ɋɍɓ Ƚɗɋ, 
Ɇȼɬ 

Nɛɵɬ, 
Ɇȼɬ 

Nɜɯɤ, 
Ɇȼɬ 

Nɡɚɪɟɝ,Ɇ
ȼɬ 

NɌɗɋ, 
Ɇȼɬ 

Nɝɚɪɩɪ Ƚɗɋ, 

Ɇȼɬ 
I 4834 3000 72 44 541 1249 585 
II  4591 3000 113 44 298 1249 342 
III  4243 3000 183 44 0 1199 44 
IV 3866 3000 253 44 0 822 44 
V 3539 3000 313 44 0 495 44 
VI  3327 3000 296 44 0 283 44 
VII 3327 3000 261 44 0 283 44 
VIII 3539 3000 229 44 0 495 44 
IX 3866 3000 188 44 0 822 44 
X 4243 3000 122 44 0 1199 44 
XI  4591 3000 101 44 298 1249 342 
XII 4834 3000 76 44 541 1249 585 

ΣNɛɵɬ,Nɜɯɤ= 2207 528 
 ΣNɛɵɬ-ΣNɜɯɤ=Δ= 1679 
 

 
ɋɪɚɜɧɢɜɚɸɬɫɹ ɞɜɚ ɪɟɠɢɦɚ, ɨɩɪɟɞɟɥɹɹ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɜ 

ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɟɪɟɧɨɫɢɬɶɫɹ ɧɚ ɡɢɦɭ: 
 ˋܰˊˎ. = ∑ ˄ܰ˞˕. − ∑ ˅ܰ˘ˍ = ͳ͸͹ͻ ʛʑ˕.   

 
(2.8) 

 
ɂɡɥɢɲɤɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɡɢɦɭ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɢ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɨ ɫɝɥɚɞɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɜɵɣ ɩɪɢɛɥɢɠɟɧɧɵɣ ɪɚɫɱɟɬ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɷɧɟɪɝɨɨɬɞɚɱɢ, ɞɥɹ ɱɟɝɨ ɩɪɨɜɨɞɢɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɹɦɚɹ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɪɢɫ. 2.2). 
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 Ɋɢɫɭɧɨɤ 2.2 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɫ ɭɱёɬɨɦ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 

 
2.2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ; ɍɆɈ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼ ɬɚɛɥɢɰɟ Ȼ.3 ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱёɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɢɡɦɟɧɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɜ ɦɟɫɹɰɵ, ɩɨɩɚɜɲɢɟ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, 
ɞɨ ɩɨɥɧɨɝɨ ɰɢɤɥɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ. 

ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɧɟ ɭɞɚɟɬɫɹ ɜɵɞɚɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ, ɜ 
ɜɢɞɭ ɪɟɡɤɨɝɨ ɭɦɟɧɶɲɟɧɢɹ ɧɚɩɨɪɚ Ƚɗɋ ɢ ɧɟɞɨɫɬɚɬɤɚ ɨɛɴɟɦɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɬ.ɟ. ɩɨɧɢɠɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɩɪɢ ȼɗɊ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.4. 
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Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ Nɝɚɪ = 496 Ɇȼɬ. ɉɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ Ȼ.4 ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ 
ɢɡɦɟɧɟɧɢɹ ɨɬɦɟɬɤɢ ȼȻ ɜɨ ɜɪɟɦɟɧɢ ɜ ɬɟɱɟɧɢɟ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90% (ɩɥɚɤɚɬ «ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ»). 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɹɜɥɹɸɬɫɹ: 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɟɤɚɛɪɹ Nˆ˃˓ = Ͷͻ͸ ʛʑ˕; 
 ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ –  ʢʛʝ = ͵͸ͳ,Ͷ ˏ. 
 
2.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ  
 
Ɍɚɤ ɤɚɤ ɫɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤɢ – ɨɞɢɧɨɱɧɚɹ Ƚɗɋ, ɡɧɚɱɢɬ ɬɪɟɭɝɨɥɶɧɢɤ 

ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ ɜ ɂɄɇ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɜ ɤɚɠɞɵɣ ɱɚɫ ɫɭɬɨɤ ɩɨɩɭɫɤ ɪɚɫɯɨɞɚ ȼɏɄ ɜ ɇȻ.  

Ɉɩɪɟɞɟɥɢɦ ɤɚɬɟɬ ɜɵɪɚɛɨɬɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 Эˆ˃˓.ˊˋˏ˒˓.ʒЭʠ = ˆܰ˃˓˒˓.ʒЭʠ ∙ ʹͶ = Ͷͻ͸ ∙ ʹͶ = ͳͳͻͲͶ ʛʑ˕ ∙ ˚.   

 
(2.9) 

 
Ɋɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɭɞɟɦ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɩɨɫɬɪɨɟɧɢɸ 

ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɩɨɩɭɫɤɚ ȼɏɄ ɜ ɇȻ, ɡɨɧɵ ɪɚɛɨɬɵ ɫɭɳɟɫɬɜɭɸɳɢɯ 
Ƚɗɋ, ɚ ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɤɪɢɬɟɪɢɹ ɜɵɛɨɪɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ⱥ ɢɦɟɧɧɨ: 
ɩɨɥɭɱɟɧɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɪɟɡɟɪɜɨɜ ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɛɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɪɚɡɚ ɜɜɢɞɭ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ.   
 Ɍɚɤ ɛɚɡɨɜɚɹ ɱɚɫɬɶ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɤɨɬɨɪɚɹ 
ɨɛɟɫɩɟɱɢɬ ɧɟɩɪɟɪɵɜɧɵɣ ɩɨɩɭɫɤ ɜ ɇȻ ɪɚɫɯɨɞɚ ȼɏɄ: 
 ˄ܰ˃ˊ.ˆ˃˓.௑ூூ = ݇𝑁 ∙ ܳʑʤʙ௑ூூ ∙ ˅ˇʒЭʠ௑ூூ˒ˑܪ = ͺ,ͻ ∙ ͺͷ ∙ ͷ͹,͹ = ͶͶ ʛʑ˕.   

 
(2.10) 

 
Ɉɫɬɚɜɲɭɸɫɹ ɱɚɫɬɶ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɪɚɡɦɟɫɬɢɦ ɜ ɩɨɥɭɩɢɤɨɜɨɣ ɱɚɫɬɢ 

ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 

ȼɩɢɫɵɜɚɟɦ ɬɪɟɭɝɨɥɶɧɢɤ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɢɧɬɟɝɪɚɥɶɧɵɟ 
ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɢ ɩɨɥɭɱɚɟɦ ɜɵɬɟɫɧɹɸɳɭɸ ɪɚɛɨɱɚɹ 
ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

 ˓ܰ˃˄˒˓.ʒЭʠ = ˄ܰ˃ˊ.˓˃˄.˒˓.ʒЭʠ + ˒ܰˑˎ˖˒ˋˍ.˓˃˄ = ͷ͹Ͳ ʛʑ˕.  
 

(2.11) 

 
Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɚɫɱɟɬɵ ɨɫɭɳɟɫɬɜɥɹɟɦ ɞɥɹ ɥɟɬɧɢɯ ɫɭɬɨɤ (ɢɸɧɹ). 
ɉɪɢɦɟɦ, ɱɬɨ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɢɸɧɟ ɛɭɞɟɬ ɩɨɥɧɨɫɬɶɸ 

ɧɚɯɨɞɢɬɫɹ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. Ɉɩɪɟɞɟɥɢɦ ɤɚɬɟɬ ɜɵɪɚɛɨɬɤɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ: 

 Эˆ˃˓.ˎˈ˕˒˓.ʒЭʠ = ˆܰ˃˓.௏ூ ∙ ʹͶ = Ͷʹ ∙ ʹͶ = ͳͲͲͺ ʛʑ˕.  
 

(2.12) 
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ȼɩɢɫɵɜɚɟɦ ɬɪɟɭɝɨɥɶɧɢɤ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɢɧɬɟɝɪɚɥɶɧɵɟ 
ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ.  

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 1,4% 
сис.
макс.Р , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 7% 

ɨɬ
сис.
макс.Р . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɳɚɬɶ ɧɚ Ɍɗɋ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

 ˖ܰ˔˕˒˓.ʒЭʠ = ˓ܰ˃˄˒˓.ʒЭʠ + ˓ܰˈˊ = ͷ͹Ͳ + Ͳ = ͷ͹Ͳ ʛʑ˕.  
 

(2.13) 
 
Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɥɨɠɟɧɢɟɦ Ⱥ, ɬɚɛɥɢɰɟɣ Ⱥ.2, Ⱥ.4 ɢ ɩɪɢɜɨɞɢɬɫɹ 
ɧɚ ɪɢɫɭɧɤɟ 2.3 ɢ ɪɢɫɭɧɤɟ 2.4. 
 

 

 
Ɋɢɫɭɧɨɤ 2.3 – Ɉɛɥɚɫɬɶ ɪɚɛɨɬɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ 

ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɩɨɬɪɟɛɥɟɧɢɹ (ɡɢɦɧɢɣ ɩɟɪɢɨɞ) 
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Ɋɢɫɭɧɨɤ 2.4 – Ɉɛɥɚɫɬɶ ɪɚɛɨɬɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ 

ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɩɨɬɪɟɛɥɟɧɢɹ (ɥɟɬɧɢɣ ɩɟɪɢɨɞ) 
 

2.2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ  

 
ɐɟɥɶ ɪɚɫɱɟɬɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ – 

ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. ɉɨɫɤɨɥɶɤɭ ɫɪɚɛɨɬɚɬɶ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɦɨɠɧɨ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɬɨ ɩɪɨɜɨɞɢɬɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɪɚɫɱɟɬɨɜ. 

ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ: ɩɨ ɝɪɚɮɢɤɭ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɜɵɞɚɜɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɬɨɤɨɜ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɨɜɨɞɧɨɝɨ. ȼɬɨɪɨɣ ɜɚɪɢɚɧɬ: ɜ ɧɚɱɚɥɟ ɫɪɚɛɨɬɤɢ ɜɵɞɚɱɚ 
ɦɨɳɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɚ ɞɚɥɟɟ ɪɚɛɨɬɚ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɧɚɩɨɪɚɯ, ɱɟɦ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɬɟɦɢ ɦɨɳɧɨɫɬɹɦɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɸ 
ɟɦɤɨɫɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ Ȼ.5. ɂɡ 
ɬɚɛɥɢɰɵ Ȼ.5 ɧɚɯɨɞɢɦ ɫɭɦɦɭ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ 
ɜɵɪɚɛɨɬɤɚ ∑ Э =1,54 ɦɥɪɞ. ɤȼɬɱ. (ɬɚɛɥ. Ȼ.5). ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ ɫɪɚɛɨɬɤɢ-
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ȼȻ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ 
(ɩɥɚɤɚɬ «ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ»). 

 
2.2.7 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ ɩɨ [5] ɩɪɢ ݇𝑁 = 8,9; Qmin=Qɜɯɤ=85 
ɤɦ3/ɫ. Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 2.7. 
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Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

QɇȻ, 
ɦ3/ɫ 

ZɇȻ, 
ɦ 

Δh,ɦ 
Zɇɉɍ, 

ɦ 
ZɍɆɈ, 

ɦ 
ZȼȻ1, 

ɦ 

ɇɚɩɨɪɧɵɟ ɯɚɪ-ɤɢ 
Ɉɝɪ. ɩɨ 

ɦɨɳɧɨɫɬɢ 

Ɉɝɪ.ɩɨ 
ɩɪɨɩɭɫɤ. 

ɫɩɨɫɨɛɧɨɫɬɢ 
Hɇɉɍ, 

ɦ 
HɍɆɈ, 

ɦ 
HZȼȻ1, 

ɦ 
Q, 

ɦ3/ɫ 
H, 
ɦ 

Q, 
ɦ3/ɫ 

H, ɦ 

0 320 0,6 380,0 361,4 371,6 59,4 40,8 51,0 1100 58,2 1400 47,7 
115 321,5 0,6 380,0 361,4 371,6 57,9 39,3 49,5 1250 51,2 1350 44,3 
215 322,5 0,6 380,0 361,4 371,6 56,9 38,3 48,5 1300 49,3 1300 41,1 
345 323,2 0,6 380,0 361,4 371,6 56,2 37,6 47,8 1350 47,4 1250 38,0 
496 323,8 0,6 380,0 361,4 371,6 55,6 37,0 47,2 1400 45,7 1200 35,0 
645 324,2 0,6 380,0 361,4 371,6 55,2 36,6 46,8 1450 44,2 1150 32,2 
712 324,3 0,6 380,0 361,4 371,6 55,1 36,5 46,7 1500 42,7 1100 29,4 
785 324,4 0,6 380,0 361,4 371,6 55,0 36,4 46,6 1550 41,3 1050 26,8 
2000 324,9 0,6 380,0 361,4 371,6 54,5 35,9 46,1 1600 40,0 1000 24,3 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ (ɪɢɫ. 2.5) ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ: 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫a୶ = ͷͺ,͵ ɦ. ɉɪɢ Qmin=Qɜɯɤ=85 ɤɦ3/ɫ; 
 ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ = Ͷ͸,͵ ɦ;  
 ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = ͵͸,ʹ ɦ.  

 
 

Ɋɢɫɭɧɨɤ 2.5 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 
 

2.4 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 
 
2.4.1 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɂɧɚɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ 

Ȼ.4), ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, 
ɬɚɛɥɢɰɚ Ⱥ.3), ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɣ Ʉɪɚɫɧɨɹɪɫɤɨɨ ɊȾɍ (ɩɥɚɤɚɬ «ȼɨɞɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ»). 

 
2.4.2 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
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ȼɟɥɢɱɢɧɚ ɪɟɡɟɪɜɨɜ, ɬɪɟɛɭɸɳɢɯɫɹ ɜ ɤɨɧɤɪɟɬɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 1,4% ௧ܲ௠௔௫, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
7% ɨɬ ௧ܲ௠௔௫ 

ɇɚ ɝɢɞɪɨɫɬɚɧɰɢɹɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɳɚɬɶ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ, 
ɩɨɫɤɨɥɶɤɭ ɨɧ ɧɟ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɷɧɟɪɝɨɧɨɫɢɬɟɥɹ. Ⱥɜɚɪɢɣɧɵɣ ɛɭɞɟɬ 
ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ. 

Ɍɚɤ ɤɚɤ ɫɭɦɦɚɪɧɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɫɨɢɡɦɟɪɢɦɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɜɟɫɶ ɧɚɝɪɭɡɨɱɧɵɣ 
ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɪɚɡɦɟɫɬɢɬɶ ɧɚ Ƚɗɋ, ɩɨɞɟɥɢɜ ɟɝɨ ɦɟɠɞɭ ɧɢɦɢ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɛɨɱɢɦ ɦɨɳɧɨɫɬɹɦ ɫɬɚɧɰɢɣ. 

Ɉɩɪɟɞɟɥɹɸɬɫɹ ɧɚɝɪɭɡɨɱɧɵɟ ɪɟɡɟɪɜɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɩɥɨɜɵɯ ɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: 

 ˓ܰˈˊː˃ˆ˓ = Ͳ,ͲͳͶ ∙  ˓ܰ˃˄,  
 

(2.14) 
 

ɝɞɟ ˓ܰ˃˄ – ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ, ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɫɬɚɧɰɢɣ ɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɨɩɪɟɞɟɥɹɟɦ ɚɜɚɪɢɣɧɵɟ ɪɟɡɟɪɜɵ:  
 ˓ܰˈˊ˃˅ = Ͳ,Ͳ͹ ∙ ˓ܰ˃˄ʡЭʠ,              

 
(2.15) 

 
ɝɞɟ ˓ܰ˃˄ʡЭʠ – ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ Ɍɗɋ. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.8. 
 

Ɍɚɛɥɢɰɚ 2.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɦɟɫɹɰ 
ɋɢɫɬɟɦɚ ɋɭɳ. Ƚɗɋ ɉɪɨɟɤɬ. Ƚɗɋ Ɍɗɋ 

Pɫmax N ɧ.ɪ. N ɚ.ɪ. Nɪɚɛ N ɧ.ɪ. N ɪɟɦ. Nɪɚɛ N ɧ.ɪ. N ɪɟɦ. Nɪɚɛ N ɚ.ɪ N ɪɟɦ. 
I 5449 76 381 3315 76 

 
570 0 

 
1564 381 

 
II  5273 74 369 3315 74 

 
570 0 

 
1388 369 

 
III  4967 70 348 3315 70 

 
32 0 

 
1620 348 

 
IV 4615 65 323 3315 65 338 37 0 36 1262 323 

 
V 4309 60 302 2896 60 

 
41 0 

 
1373 302 285 

VI  4133 58 289 2896 58 
 

42 0 
 

1195 289 485 
VII 4133 58 289 2896 58 

 
43 0 

 
1195 289 485 

VIII 4309 60 302 2896 60 
 

43 0 
 

1371 302 285 
IX 4615 65 323 2896 65 338 181 0 36 1538 323 

 ɏ 4967 70 348 2896 70 
 

122 0 
 

1949 348 
 

XI  5273 74 369 3315 74 
 

570 0 
 

1388 369 
 

XII 5449 76 381 3315 76 
 

570 0 
 

1564 381 
 

 
N ɭɫɬ.,Ɇȼɬ 5414 570 1945 

 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɜɟɧ 1,4% ʟ௧௠௔௫ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 
ɫɨɫɬɚɜɥɹɟɬ 7 % ɨɬ ʟ௧௠௔௫. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ 
Ƚɗɋ. Ⱥɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɤɚɤ ɧɚ Ƚɗɋ, ɬɚɤ ɢ ɧɚ Ɍɗɋ.   
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ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. ɉɪɢ 
ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 
ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 6 ɝɨɞɚ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ:  
ܨ˓  ˈˏ˔˖˜.ʒЭʠ = 𝑁˖˔˕˔˖˜.ʒЭʠ଼ ∙ ͳˏˈ˔ = ͸͹͹ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ. 

 
(2.16) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ɪɟɦܨ 

ɩɪ.ȽЭɋ = ଵ∙𝑁ɭɫɬ
ɩɪ.ȽЭɋ଼ ∙ ͳɦɟɫ = ͹ͳ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ .  

 
(2.17) 

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɤɢ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 

ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 
 Fɪɟɦ

Ɍɗɋ = ቆNɭɫɬ
Ɍɗɋʹ ∙ ͳʹ

ɦɟɫ + Nɭɫɬ
Ɍɗɋʹ ∙ ͳɦɟɫቇ ∙ ͳʹ = (ͳͻͶͷͶ + ͳͻͶͷʹ ) = = ͳͶͷͻ Ɇȼɬ ∙ ɦɟɫ/ɝɨɞ.

 

(2.18) 

 
Ɋɚɫɱёɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8, ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ – 

ɧɚ ɩɥɚɤɚɬɟ «ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ». 
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3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
3.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
Ⱦɥɹ ɢɫɯɨɞɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɦɚɬɟɪɢɚɥɚɦ [7] 

ɨɩɪɟɞɟɥɹɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɫɢɫɬɟɦɵ ɢ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɫ ɭɱɟɬɨɦ ɫɥɟɞɭɸɳɢɯ 
ɭɫɥɨɜɢɣ:  

1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ;  

2) ɨɬɧɨɲɟɧɢɟ ܪ௠𝑖௡/ܪ˒˓ˈˇ = ͵͸,ʹ/͸Ͳ = Ͳ,͸Ͳ͵ ɞɥɹ ܪ˒˓ˈˇ = ͸Ͳ ˏ, ܪ௠𝑖௡/ܪ˒˓ˈˇ = ͵͸,ʹ/͹ͷ = Ͳ,Ͷͺ ɞɥɹ ܪ˒˓ˈˇ = ͹ͷ ˏ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ 
ɞɚɧɧɵɯ; 

3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 
ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ.  

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɉɅ60-ȼ, ɊɈ75-ȼ, ɉɅȾ60-ȼ60°, ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.1.  

 
Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ 
Ɍɭɪɛɢɧɚ 
ɉɅ60-ȼ 

Ɍɭɪɛɢɧɚ 
ɊɈ75-ȼ 

Ɍɭɪɛɢɧɚ 
ɉɅȾ60-

ȼ60° 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ  60 75 60 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  0,5 0,6 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ  106 70 111 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ  860 1010 1130 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ  0,902 0,918 0,906 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ  1400 
1150-
1220 

1200-
1400 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ  0,55 
0,12-
0,128 

0,30-
0,50 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ  0,460 0,460 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ  4 4 12 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ tɦ  , ɋ° 20 7 20 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɫɱɟɬ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɬ ɦɨɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤ ɧɚɬɭɪɧɵɦ. Ⱦɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɄɉȾ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ Ɋ1, ɪɚɫɩɨɥɚɝɚɸɳɟɣɫɹ 
ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ ɨɩɬɢɦɭɦɚ, ɢ 
ɥɢɧɢɢ 5%-ɝɨ ɡɚɩɚɫɚ ɦɨɳɧɨɫɬɢ.  

Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ 
ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 3.2. 

 

ɦH ɩɪɟɞ ,

maxmin / HH

1'
1 , ɦиɧn O

ɫɥQ O /,'
1

ɦɨ

ɫɥQ /,'
max1

'
max1Qɩɪи

ɦD ɦ ,'
1

ɦH ɦ ,
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Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 
D1 8 7,5 7,1 6,7 6,3 
ƞɬ 0,893 0,931 0,31 0,930 0,930 ௔ܰ∗, ɤȼɬ 279730 245710 220090 195890 173090 ܼ௔∗  2,04 2,32 2,59 2,91 3,29 
Zɚ 3 3 3 4 4 
Nɚ 190000 190000 190000 142500 142500 
Δɪ 1,043 1,043 1,042 1,042 1,041 

nc1' ɨɛ.ɦɢɧ 96,4 102,8 108,6 115,0 122,3 
nc1 ɨɛ.ɦɢɧ 100 107,1 115,4 115,4 115,4 

n'min¯ ¹ 130,2 130,7 133,4 125,9 118,4 
n'pɚɫɱ¯¹ 115,1 115,6 118,0 111,3 104,7 
n'max¯ ¹ 102,6 103,0 105,1 99,2 93,3 

Q"ƞ ɩɪɢ Hɪɚɫɱ 1,057 1,202 1,342 1,170 1,281 
Q"ƞ ɩɪɢ Hmax 0,753 0,852 0,949 0,803 0,906 

q Hmin 0,661 0,752 0,840 0,943 0,907 
q Hmax 0,521 0,593 0,662 0,743 0,715 

 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ: 

 𝜂ʡ = ͳ − (ͳ − 𝜂ˏ ௢௣௧) ∙ (ሺͳ − ሻߝ + ߝ ∙ √஽భ ʛ஽భఱ ∙ √ுʛு˓భబ ∙ √𝜈ʜ𝜈ʛఱ ),   (3.1) 

 
ɝɞɟ 𝜂ˏ ௢௣௧– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɬɨɱɤɟ 
ɨɩɬɢɦɭɦɚ (ɬɚɛɥ. 3.1); ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ, ߝ = Ͳ,͹ͷ; ܦଵ ʛ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɬɚɛɥ. 3.1); ܦଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [7, ɫ.147]; ܪʛ – ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟ (ɬɚɛɥ. 3.1); ܪ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ߥʜ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 
[7, ɫ.147], ߥʜ = ͳ,͵  ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ t = 10Ɉɋ; ߥʛ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ (ɬɚɛɥ. 3.1). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ: 
 

 ௔ܰ∗ = ͻ,ͺͳ ∙ ܳ′ூ ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ˆ ˔˓, (3.2) 
 
ɝɞɟ 𝜂ˆ ˔˓ – ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, 𝜂ˆ ˔˓ = Ͳ,ͻ͹. 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܼ௔∗ = ˖ܰ˔˕௔ܰ∗ , (3.3) 
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ɝɞɟ ௔ܰ∗– ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɢɡ ɜɵɪɚɠɟɧɢɹ (3.2); ܰ ˖˔˕ − ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ Ƚɗɋ, ˖ܰ˔˕ = ͷ͹Ͳ Ɇȼɬ. 
ɉɨɥɭɱɟɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɹɜɥɹɟɬɫɹ ɧɟ ɰɟɥɵɦ 

ɱɢɫɥɨɦ. ɉɨɷɬɨɦɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɱɧɨɝɨ ɱɢɫɥɚ ɦɚɲɢɧ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɨɤɪɭɝɥɟɧɢɟ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ (ܼ௔) ɤɪɚɬɧɨɝɨ 2 ɢɥɢ 3 ɞɥɹ 
ɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɫɟɬɢ. ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ȽȺ:  

 

௔ܰ = ˖ܰ˔˕ܼ௔ , (3.4) 

 
ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 

ɧɚɬɭɪɟ: 
݌∆  = 𝜂ʡ𝜂ʛ, (3.5) 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɫ ɭɱɟɬɨɦ ɩɨɩɪɚɜɤɢ: 
 

 ݊௖′ = ݊′ூ ˓ ∙ ˓ܪ√ ∙ ଵܦ݌∆ , (3.6) 

 
ɝɞɟ ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 

ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ (ɬɚɛɥ. 3.1); ܪ˓ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ. 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ 

ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ݊௖. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɨɧɵ ɪɚɛɨɬɵ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

ɢ ɜɵɛɨɪɚ ɧɚɢɥɭɱɲɟɝɨ ɜɚɪɢɚɧɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɵɯ ɱɚɫɬɨɬ 
ɜɪɚɳɟɧɢɹ ɞɥɹ ɢɡɜɟɫɬɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɨɜ ܪ௠௔௫, ܪ௣ ɢ ܪ௠𝑖௡ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ݊′௠𝑖௡ = ݊˔ ∙ ௠௔௫ܪ√ଵܦ ∙  (3.7) ,݌∆

 ݊′௣ = ݊˔ ∙ ௣ܪ√ଵܦ ∙  (3.8) ,݌∆

 ݊′௠௔௫ = ݊˔ ∙ ௠𝑖௡ܪ√ଵܦ ∙  (3.9) ,݌∆

 
ɝɞɟ ݊˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 

ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɧɨɫɹɬɫɹ ɥɢɧɢɢ ݊′௠𝑖௡ , ݊′௣ ɢ ݊′௠௔௫. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɢ ɬɨɱɤɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
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ɝɟɧɟɪɚɬɨɪɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɛɨɪ ɡɧɚɱɟɧɢɣ 𝜂ʡ ɢ ܳ′ூ , ɬɚɤɢɯ ɱɬɨ ɛɵ ɜɵɩɨɥɧɹɥɢɫɶ 
ɪɚɜɟɧɫɬɜɚ: 

 ɞɥɹ ɩɪɢɜɟɞɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ˆ ˔˓. (3.10) 

 
 ɞɥɹ ɩɪɢɜɟɞɟɧɧɨɣ ɦɢɧɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ௠௔௫ଵ,ହܪ ∙ 𝜂ˆ ˔˓. (3.11) 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɨɪɞɢɧɚɬ ɞɚɧɧɵɯ ɬɨɱɟɤ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɟɫɬɢ ɩɨɫɬɪɨɟɧɢɟ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ. Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɤɪɵɬɢɸ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ܽˑ˓ଵ = ͵͵ˏˏ. Ɉɝɪɚɧɢɱɟɧɢɟ 
ɬɭɪɛɢɧɵ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɹɜɥɹɟɬɫɹ ɥɟɜɨɣ ɝɪɚɧɢɰɟɣ ɡɨɧɵ ɪɚɛɨɬɵ 
ɬɭɪɛɢɧɵ. Ⱦɥɹ ɟɟ ɩɨɫɬɪɨɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ܪ௠௔௫ ɢ ܪ௠𝑖௡ ɢ ɧɚɧɨɫɢɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ݊′௠𝑖௡ ɢ ݊′௠௔௫: 

 ܳ′ூ = ܳ௠𝑖௡ܦଵଶ ∙ ܪ√ ∙  (3.12) ,݌∆

 
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

ɉɨɫɥɟ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɡɨɧ 
ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɤ ɞɚɥɶɧɟɣɲɟɦɭ 
ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɢɧɢɦɚɸɬɫɹ ɬɭɪɛɢɧɵ, ɨɬɜɟɱɚɸɳɢɟ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 

1) ɡɨɧɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɟ ɞɨɥɠɧɚ ɜɵɯɨɞɢɬɶ ɡɚ ɨɛɥɚɫɬɢ ɝɥɚɜɧɨɣ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɜ ɬɨɦ ɱɢɫɥɟ ɧɟ ɜɵɯɨɞɢɬɶ ɡɚ ɝɪɚɧɢɰɭ 5%-ɝɨ 
ɡɚɩɚɫɚ ɦɨɳɧɨɫɬɢ ɞɥɹ ɊɈ ɬɭɪɛɢɧ);  

2) ɝɢɞɪɨɬɭɪɛɢɧɚ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ; 
3) ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɜɚɪɢɚɧɬ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɧɚɢɦɟɧɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 

ȽȺ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
ɂɡ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɬɭɪɛɢɧɚ ɉɅȾ60-ȼ60-670 ɫ ɡɨɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, 
ɪɢɫɭɧɨɤ ȼ.1. Ⱦɚɧɧɵɣ ɜɚɪɢɚɧɬ ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ. 

 
3.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ܼɊК =  ܼНȻሺܳНȻሻ +  ௌɞɨɩ, (3.13)ܪ

 
ɝɞɟ ܼНȻሺܳНȻሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳНȻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
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ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ; 
Нௌ – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɬɭɪɛɢɧɵ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ: ɩɪɢ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɪɟɠɢɦɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɭɪɛɢɧɵ ɟɟ 
ɮɚɤɬɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɭɸ: 

ௌɮܪ  ൑  ௌɞɨɩ, (3.14)ܪ
 

ɝɞɟ ܪௌɮ– ɮɚɤɬɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɬɭɪɛɢɧɵ; ܪௌɞɨɩ – ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ 
ɨɬɫɚɫɵɜɚɧɢɹ ɬɭɪɛɢɧɵ. 

Ɍɨ ɟɫɬɶ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɭɫɥɨɜɢɹ (3.14) ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɚɤɨɟ 
ɡɧɚɱɟɧɢɟ ܪௌɞɨɩ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɬ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɬɭɪɛɢɧɵ ɞɚɠɟ ɜ 
ɫɚɦɵɯ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɪɢ ɫɥɭɱɚɹ, 
ɬɪɟɛɭɸɳɢɟ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ ɊɄ: 

1)Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ 
ɩɪɢ ɇɉɍ; 

2)Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ 
ɩɪɢ ɪɚɫɱёɬɧɨɦ ɧɚɩɨɪɟ; 

3)Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ௌɞɨɩܪ  = ܤ − ௓ʜʐሺொʜʐሻଽ଴଴ − ͳ,ͷ ∙ 𝜎 ∙ ܪ + ܼʤ.ʞʚ.,  (3.15) 

 
ɝɞɟ ܤ = ͳͲ,͵͵ ˏ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ;  𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ 
ɭɫɥɨɜɢɣ; ܪ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ȼȻ ɢ ܼʜʐሺܳʜʐሻ; ܼʤ.ʞʚ. – 
ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ 
ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ. 

Ⱦɥɹ ɊɈ ɬɭɪɛɢɧ ܼʤ.ʞʚ. ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɥɨɜɢɧɟ ɜɵɫɨɬɵ ɇȺ ܾ଴/ʹ, ɬ.ɟ.: 
 ܼʤ.ʞʚ. = ௕బଶ =  ଴,ଷହ∙஽భଶ ,  (3.16) 

 
ɝɞɟ ܾ଴ – ɜɵɫɨɬɚ ɇȺ (ɩɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.2). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪɵ 
ɪɟɠɢɦɚ 

Ɋɟɠɢɦ №1 Ɋɟɠɢɦ №2 Ɋɟɠɢɦ №3 ܪ௠௔௫ = ͷͺ,͵ ɦ ܪ௣ = Ͷ͸,͵ ɦ ܪ௠𝑖௡ = ͵͸,ʹ ɦ ܳ′, ɥ/ɫ  0,9 1,3 1,18 ܳ, ɦ3/ɫ 315 405 325 ܼНȻሺܳȼɏКሻ, ɦ 322,90 323,30 322,90 
σ  0,15 0,34 0,275 Hs, ɦ 2,17 -4,83 0,96 
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ɉɚɪɚɦɟɬɪɵ 
ɪɟɠɢɦɚ 

Ɋɟɠɢɦ №1 Ɋɟɠɢɦ №2 Ɋɟɠɢɦ №3 ܪ௠௔௫ = ͷͺ,͵ ɦ ܪ௣ = Ͷ͸,͵ ɦ ܪ௠𝑖௡ = ͵͸,ʹ ɦ ∇ɊɄ 325,07 318,47 323,86 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɜɧɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɨɬɦɟɬɨɤ ɊɄ ɩɪɢɧɢɦɚɟɦ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɢɦɟɸɳɟɝɨ ɨɬɦɟɬɤɭ ߘɊК =͵ͳͺ,Ͷ͹ ɦ, ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɵɫɨɬɟ ɨɬɫɚɫɵɜɚɧɢɹ ܪௌɞɨɩ = −Ͷ,ͺ͵ ɦ. 
ɉɨɥɭɱɟɧɧɚɹ ɨɬɦɟɬɤɚ ɊɄ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɡɚɝɥɭɛɥɟɧɢɹ. 

 
3.1.2 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɵ  
 
Ɂɚɞɚɜɚɹɫɶ ɦɚɤɫɢɦɚɥɶɧɵɦ ɧɚɩɨɪɨɦ ܪ௠௔௫ = ͷͺ,͵ ˏ, ɤ ɩɪɨɟɤɬɢɪɨɜɤɟ 

ɜɵɛɢɪɚɟɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɫ ɭɝɥɨɦ ɨɯɜɚɬɚ 
φ=225º (ɩɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.2). ɉɪɢ ɪɚɫɱɟɬɟ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɧɵ 
ɭɱɢɬɵɜɚɬɶɫɹ ɬɪɢ ɝɥɚɜɧɵɯ ɭɫɥɨɜɢɹ: 

1) Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. 

2) Ɉɛɟɫɩɟɱɟɧɢɟ ɨɞɢɧɚɤɨɜɨɣ ɡɚɤɪɭɬɤɢ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ 
ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ. 

3) ɉɨɞɛɨɪ ɬɚɤɢɯ ɪɚɡɦɟɪɨɜ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, 
ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 

ɉɪɢɧɢɦɚɹ ɫɬɚɧɞɚɪɬɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɫɨɝɥɚɫɧɨ [8], ɩɪɢɧɢɦɚɟɦ: 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɫɬɚɬɨɪɚ Db = 9,2 ɦ; 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɫɬɚɬɨɪɚ Da = 10,55 ɦ; 
Ⱦɢɚɦɟɬɪ ɫɨɩɪɹɠɟɧɢɹ ɋɄ ɢ ɫɬɚɬɨɪɚ ɬɭɪɛɢɧɵ D4 = 11,75 ɦ. 
ȼɵɫɨɬɚ ɬɨɱɤɢ ɫɨɩɪɹɠɟɧɢɹ ɋɄ ɢ ɫɬɚɬɨɪɚ ɨɬ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɇȺ h1=0,35ɦ; 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɋɄ [8] υɜɯ = 6,2 ɦ/ɫ 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ [8]. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɯɨɞɧɨɝɨ ɢ ɧɟɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɦ. ɜ ɬɚɛɥ. 3.4. 
 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱёɬ ɤɪɭɝɥɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ɜɟɥɢɱɢɧɚ 
ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ ݎ𝑖 11,69 11,05 10,40 9,76 9,11 8,47 7,82 7,18 6,53 5,89 5,24 4,60 
bi 3,20 3,12 3,03 2,95 2,87 2,78 2,70 2,61 2,53 2,45 2,36 2,28 
rk 5,50 5,48 5,45 5,43 5,41 5,39 5,36 5,34 5,32 5,30 5,27 5,25 ݎ௞ݎ௔ 1,04 1,04 1,03 1,03 1,03 1,02 1,02 1,01 1,01 1,00 1,00 1,00 ln ௔ 2,22 2,09 1,97 1,85 1,73 1,61 1,48 1,36 1,24 1,12 0,99 0,87 lnݎ𝑖ݎ ௔ 0,042 0,038 0,033 0,029 0,025 0,021 0,017 0,013 0,008 0,004 0,000 -0,004ݎ௞ݎ  ௔ 0,80 0,74 0,68 0,61 0,55 0,47 0,39 0,31 0,21 0,11 -0,01 -0,14ݎ𝑖ݎ

bln ௥𝑖௥𝑎 2,55 2,30 2,06 1,81 1,57 1,32 1,06 0,81 0,54 0,27 -0,01 -0,31 ݎ௞ܿ19,60 19,68 19,77 19,85 19,94 20,02 20,10 20,19 20,27 20,36 20,44 20,52 ߛ݃ݐ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.4. 
ɜɟɥɢɱɢɧɚ 

ɋɟɱɟɧɢɹ 
ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ ݎ௞ ∙ ∙ߛ݃ݐܿ ln ௔ݎ௞ݎ  0,85 0,77 0,68 0,59 0,51 0,42 0,34 0,25 0,16 0,08 0,00 -0,09 ݉𝑖 0,84 0,75 0,67 0,58 0,50 0,42 0,33 0,25 0,16 0,08 0,00 -0,09 ܬ𝑖 2,85 2,61 2,37 2,13 1,88 1,64 1,38 1,13 0,86 0,59 0,31 0,01 𝜑𝑖 225,00 204,55 184,09 163,64 143,18 122,73 102,27 81,82 61,36 40,91 20,45 0,00 

 
ɉɨ ɡɚɜɢɫɢɦɨɫɬɢ ܴ = ݂ሺ𝜑ሻ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ (ɪɢɫ. 3.1), ɩɪɢ ɩɨɦɨɳɢ 

ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɞɢɭɫɵ ɞɥɹ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ (ɬɚɛɥ. 3.5). ɉɨ 
ɪɚɫɫɱɢɬɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɜɵɩɨɥɧɟɧ ɩɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ (ɩɪɢɥɨɠɟɧɢɟ ȼ, 
ɪɢɫɭɧɨɤ ȼ.3). 

 

Ɋɢɫɭɧɨɤ 3.1 – ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɪɚɞɢɭɫɚ ɋɄ 
 

Ɍɚɛɥɢɰɚ 3.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 
3.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
 
3.2.1 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɟɤɨɬɨɪɵɟ 

ɩɚɪɚɦɟɬɪɵ.  
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

φ 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 

r,ɦ 
4,60 5,22 5,66 6,11 6,55 6,99 7,44 7,88 8,32 8,77 9,21 9,65 10,09 10,54 10,98 11,69 

0.00
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4.60 5.24 5.89 6.53 7.18 7.82 8.47 9.11 9.76 10.40 11.05 11.69
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ܵɧɨɦ = 𝑁𝑎௖௢௦𝜑 = ଵସଶ,ହ଴,଼ହ = ͳ͸ͷ,͹ ʛʑʏ , (3.17) 

 
ɝɞɟ cosφ ɩɪɢɧɢɦɚɟɦ 0,85 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 3.7. 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ: 
 

P = ଺଴଴଴௡𝑐 = ଺଴଴଴ଵଵହ,ସ = ʹ͸ (3.18) 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» ɜɵɛɢɪɚɟɬɫɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ       

ɋȼ-855/235-52. ɉɚɪɚɦɟɬɪɵ ɞɚɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 3.6. 
 
Ɍɚɛɥɢɰɚ 3.6 – ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

Ɍɢɩ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-855/235-52 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɧɨɦS  ɆȼȺ 176,5 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɧɨɦР  Ɇȼɬ 150 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos  ɨ.ɟ. 0,85 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɨɦU  ɤȼɚ 13,8 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɨɦI  ɤȺ 7,35 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɧɨɦn  ɨɛ/ɦɢɧ 115,4 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ dx  ɨ.ɟ. 1,01 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ '
dx  ɨ.ɟ. 0,330 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ''
dx  ɨ.ɟ. 0,240 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɬɟɪɪɢɫɬɨɪɧɚɹ 
ɂɫɩɨɥɧɟɧɢɟ ɩɨɞɜɟɫɧɨɟ 

Ɇɚɫɫɚ ɫɬɚɬɨɪɚ mɪ ɬ 300 
Ɇɚɫɫɚ ɨɛɳɚɹ mɨɛɳ ɬ 1100 

Ⱦɢɚɦɟɬɪ ɫɬɚɬɨɪɚ Dɫɬ ɦɦ 9800 
 

3.2.2 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɢɬɚɧɢɹ ɦɚɫɥɨɦ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ [9]. ȼɵɛɨɪ 
Ɇɇɍ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɩɨ ɧɨɦɨɝɪɚɦɦɟ [9]. Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɢ ɩɪɢ 
ɞɢɚɦɟɬɪɟ ɬɭɪɛɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ Ɇɇɍ16/1-40-20-3. 

 
3.2.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ȼɜɢɞɭ ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɬɫɭɬɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɫɨɡɞɚɧɢɹ ɛɨɥɶɲɢɯ ɭɫɢɥɢɣ ɧɚ ɥɨɩɚɬɤɢ ɇȺ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɢɚɦɟɬɪ ɡɨɥɨɬɧɢɤɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 150 ɦɦ, ɞɢɚɦɟɬɪ ɦɚɫɥɨɩɪɨɜɨɞɨɜ, ɢɞɭɳɢɯ ɨɬ ɡɨɥɨɬɧɢɤɚ ɤ 
ɫɟɪɜɨɦɨɬɨɪɭ, ɬɚɤ ɠɟ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɞɚɧɧɨɦɭ ɡɧɚɱɟɧɢɸ. ȼ ɤɚɱɟɫɬɜɟ 
ɪɟɝɭɥɹɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɗȽɊɄ-150[9]. 
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3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ ɢ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 

 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɡɪɟɡɚ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ Ƚɗɋ ɩɨ ɨɫɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ, ɚ ɬɚɤɠɟ 
ɩɪɨɜɟɪɢɬɶ ɜɚɥ ɧɚ ɩɪɨɱɧɨɫɬɶ. 

 
3.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɨɬɜɟɪɫɬɢɹ  

 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ: 

 𝓋 = ସ∙ொ𝜋∙஽మ = ସ∙ଷସ଻ଷ,ଵସ∙଺,଻మ = 9,8 ɦ/ɫ     (3.19) 

 
ɝɞɟ    Q = 347 ɦ/ɫ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ; 

    D = 6,7 ɦ – ɞɢɚɦɟɬɪ ɜɨɞɨɜɨɞɚ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɦёɪɬɜɨɝɨ ɨɛɴɟɦɚ ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ 

ɜɨɞɨɜɨɞɚ: 
 ʜˍ˓ = Ͳ,ͷ ∙ ܦ ∙ ሺ 𝓋√݃∗ܦሻͲ,ͷͷ = Ͳ,ͷ ∙ ͸,͹ ∙ ሺ ͻ,ͺ√ͻ,ͺͳ∙͸,͹ሻͲ,ͷͷ = ͵,͹ ɦ. (3.20) 

 
Ɍɨɝɞɚ ɜɟɪɯɧɹɹ ɤɪɨɦɤɚ ɜɨɞɨɡɚɛɨɪɚ ɛɭɞɟɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚ ɨɬɦɟɬɤɟ: 
  ∇˅ˑˇˑˊ˃˄ˑ˓˃ = ʢʛʝ − ʜˍ˓ = ͵͸ͳ,Ͷ − ͵,͹ = ͵ͷ͹,͹ ɦ.  (3.21) 

 
ɝɞɟ ɍɆɈ – ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 
3.3.2 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 

Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 
ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 

˅∗ܦ  ൒ (ହ.ଵ∙ʛˍ˓𝜏ˇˑ˒ )଴.ଷଷ,  (3.22) 

 

ɝɞɟ 𝜏ˇˑ˒ = ͵Ͳ ÷ ͵ͷ Ɇɉɚ. 
ɉɪɢɧɢɦɚɟɦ 𝜏ˇˑ˒ = ͵Ͳ Ɇɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
  ʛˍ˓ = ଴,଴଴ଽ଻ସ∙𝑁௡˔ˋː˘ = ଴,଴଴ଽ଻ସ∙ଵସଶହ଴଴ଵଵହ,ସ = ͳʹ,Ͳ͵  ˍʜ ∙ ˏ.    (3.23) 
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˅∗ܦ ൒ ቀହ,ଵ∙ଵଶ,଴ଷଷ଴ ቁ଴.ଷଷ = ͳ,ʹ͹ ˏ.  (3.24) 

 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,3 ɦɟɬɪɚ. 
 
3.3.3 ȼɵɛɨɪ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 
 
ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɫɬɚɧɞɚɪɬɚ ɨɪɝɚɧɢɡɚɰɢɢ «ɊɭɫȽɢɞɪɨ» (01.01.87-2012), 

ɢɫɯɨɞɹ ɢɡ ɞɢɚɦɟɬɪɚ ɲɚɯɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤɨɬɨɪɵɣ ɞɨ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ 
ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɜɧɭɬɪɟɧɧɟɦɭ ɞɢɚɦɟɬɪɭ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ 
ɬɭɪɛɢɧɵ ܦɲ = ͺ,Ͷ ɦ, ɚ ɬɚɤɠɟ ɢɫɯɨɞɹ ɢɡ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɛɨɞɧɵɯ ɩɪɨɯɨɞɨɜ ɫ 
ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɦɟɬɪɨɜ, ɫ ɭɱёɬɨɦ ɪɚɡɦɟɳɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɲɢɪɢɧɚ ɦɚɲɡɚɥɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 35 ɦɟɬɪɚɦ.  

ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 ɦɟɬɪɚɦ. ɉɪɢ ɬɚɤɨɣ 
ɲɢɪɢɧɟ ɛɭɞɟɬ ɜɨɡɦɨɠɧɨ ɪɚɫɤɥɚɞɤɚ ɭɡɥɨɜ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɡɨɧɟ ɪɚɛɨɬɵ 
ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ, ɫ ɭɱёɬɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ 1,5 
ɦɟɬɪɨɜ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɛɥɨɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɩɪɢɩɥɨɬɢɧɧɵɯ ɡɚɞɚɧɢɣ 
Ƚɗɋ ɞɥɢɧɚ ɛɥɨɤɚ:  

ˎ˄ܤ  = Ͷ ∙ ଵܦ = Ͷ ∙ ͸,͹ ≈ ʹ͹ ˏ  (3.25) 
 
Ɍɨɝɞɚ ɞɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ˊˏܮ  = ˎ˄ܤ ∙ ݊˃ˆ˓ + .˒.ˏܤ = ʹ͹ ∙ Ͷ + ͵Ͳ = ͳ͵ͺ ˏ  (3.26) 
 
ȼɵɫɨɬɚ ɢ ɩɪɨɥёɬ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɡɧɚɱɚɸɬɫɹ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦɢ 

ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɧɨɫɚ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɭɡɥɚ, Hɦɡ=24,2 ɦɟɬɪɨɜ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɝɥɚɜɧɵɦ ɫɯɟɦɚɦ Ƚɗɋ: 
 ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 
 ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ; 
 ɩɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
 ɷɤɨɧɨɦɢɱɧɨɫɬɶ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɬɚɧɞɚɪɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 ɜ 
ɝɥɚɜɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɛɥɨɤɨɜ: 

 ɨɞɢɧɨɱɧɵɣ ɛɥɨɤ; 
 ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ; 
 ɨɛɴɟɞɢɧɟɧɧɵɣ ɛɥɨɤ. 
Ɍɢɩ ɛɥɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. 
Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ «1Ɍ – 1Ƚ» ɢ «1Ɍ – 2Ƚ», 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ 4.1 ɢ 4.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

ɌȻɅ 

ɋ.ɇ.

G

Ɍɋɇ 

Uȼɇ (Uɋɇ)  

 
Ɋɢɫɭɧɨɤ 4.1 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ 

 

 
Ɋɢɫɭɧɨɤ 4.2 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ 
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4.2 ȼɵɛɨɪ ɬɢɩɚ ɛɥɨɤɨɜ Ƚɗɋ 
 

4.2.1 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥɹ ɫɯɟɦɵ ɫ ɩɪɨɫɬɵɦɢ 
ɛɥɨɤɚɦɢ 
 

ɉɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ: 
ˏʒ ːˑݏ  = ʟʒ ːˑˏ଴,଼ହ = ଵହ଴଴,଼ହ = ͳ͹͸,ͷ  ʛʑ ∙ ʏ .   (4.1) 
 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 S˓˃˔˚ = ˏʒ ːˑݏ − S˔.ː. = ͳ͹͸,ͷ − ͳ,͹͸ͷ = ͳ͹ͷ ʛʑ ∙ ʏ ,  (4.2) 
 
ɝɞɟ s˔.ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 25000/500. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1 - Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 250000/500 Sːˑˏ, Ɇȼɬ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
250 525 13,8 13 590 205 0,45 

 

Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ .  
 τ = ቀͲ,ͳʹͶ + 𝑚்𝑎𝑥ଵ଴ర ቁଶ ∙ tˆˑˇ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚ˆˑˇ   ,     (4.3) 

 
ɝɞɟ ௠ܶ௔௫ – ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ; 
 tˆˑˇ – ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɝɨɞɭ. 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ − ω ∙ T˅ .  (4.4) 
 
ɝɞɟ Ɋ=1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  T˒ ˎ =30– ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω =0,025– ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 
 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚.   
 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,ʹͲͷ ∙ ͺ͹ʹͻ = ͳ͹ͺͻ ʛʑ˕ ∙ ˚,        (4.5) 
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ɝɞɟ  nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଴,ହଽ଴ଵ ∙ ቀଵ଻ହଶହ଴ቁଶ ∙ ʹͶͲͷ = ͸ͻ͵ ʛʑ˕ ∙ ˚  (4.6) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ = T୫a୶ ∙ γ଴,∙ ሺ∆W˘˘ + ∆Wːሻ.  (4.7) 
 

ɝɞɟ γ଴ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ʛʑ˕ ∙ ˚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 ʗ˒ˑ˕ = ͳ͹ͺͻ ∙ Ͳ,ͲͲ͸ + ͸ͻ͵ ∙ Ͳ,ͲͲͻ = ͳ͸,ͻ͹͵ ˕˞˔. ˓˖˄/ˆˑˇ   
 

Ⱦɥɹ ɱɟɬɵɪɟɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵହ଴଴ =  Ͷ ∙ ͳ͸,ͻ͹͵ = ͸͹,ͺͻͲ ˕˞˔. ˓˖˄/ˆˑˇ.  (4.8) 
 

4.2.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 S˓˃˔˚ = ʹ ∙ ሺSʒ ːˑˏ − S˔.ː.ሻ = ʹ ∙ ሺͳ͹͸,ͷ − ͳ,͹͸ͷሻ = ͵Ͷͻ ʛʑ ∙ ʏ .  (4.9) 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 400000/500 [14]. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 - Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 400000/500 Sɧɨɦ, Ɇȼɬ 

Uɇ, ɤȼ Uɤ, % ∆Pɤ, ɤȼɬ ∆Pɯɯ, ɤȼɬ Iɯ,% Uȼɇ Uɇɇ 
400 525 13,8 13 790 315 0,4 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 

 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚ˆˑˇ.  (4.10) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 

 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚.  (4.11) 
 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
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∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,͵ͳͷ ∙ ͺ͹ʹͻ = ʹ͹Ͷͻ ʛʑ˕ ∙ ˚.  (4.12) 
 

ɝɞɟ  nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଴,଻ଽଵ ∙ ቀଷସଽସ଴଴ቁଶ ∙ ʹͶͲͷ = ͳͶͷͲ ʛʑ˕ ∙ ˚.  (4.13) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ:  
 ʗ˒ˑ˕ = ʹ͹Ͷͻ ∙ Ͳ,ͲͲ͸ + ͳͶͷͲ ∙ Ͳ,ͲͲͻ = ʹͻ,ͷͶͷ ˓˖˄ˆˑˇ.  (4.14) 

 
Ⱦɥɹ ɞɜɭɯ ɛɥɨɤɨɜ: 

 ʗ˒ˑ˕ଶହ଴଴ =  ʹ ∙ ʹͻ,ͷͶͷ = ͷͻ,Ͳͷͺ  ˕˞˔. ˓˖˄/ˆˑˇ.  (4.15) 
 

4.2.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 
ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ Sʒ ːˑˏ: 

 S˔.ː. = Ͷ ∙ Ͳ,Ͳͳ ∙ Sʒ ːˑˏ = Ͷ ∙ Ͳ,Ͳͳ ∙ ͳ͹͸,ͷ = ͹,Ͳ͸ ʛʑ ∙ ʏ  (4.16) 
 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 Sʡ˔.ː. ൒ S˔.ː.  (4.17) 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɁȺɈ «ɑɟɛɨɤɫɚɪɫɤɢɣ ɷɥɟɤɬɪɨɡɚɜɨɞ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» 
ɜɵɛɢɪɚɸɬɫɹ ɬɪɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-10000/20 [15]. 

 
4.3 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱёɬɚ 
 
Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.11): 
 ʙ = n ∙ ʙʡ + m ∙ ʙʡ˔.ː. + t ∙ ʙˑ˓˖,  (4.18) 
 

ɝɞɟ     ʙʡ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (60 ɬɵɫ.ɪɭɛ.);  ʙʡ˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (8 ɬɵɫ.ɪɭɛ.); ʙˍ˓˖ˠ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍɗ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
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t – ɱɢɫɥɨ ɹɱɟɟɤ ɄɊɍɗ (ɞɥɹ ɫɯɟɦ ɫ 2ɋɒ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ k+2) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɟɞɢɧɢɱɧɵɯ ɛɥɨɤɨɜ: 
 ʙଵହ଴଴ = ሺͶ ∙ ͸Ͳ + ͵ ∙ ͺ + ͹ ∙ Ͷሻ = ʹͻʹ ˏˎː. ˓˖˄.  (4.19) 
 
Ⱦɥɹ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ: 
 ʙଶହ଴଴ = ሺʹ ∙ ͳ͵Ͳ + ͵ ∙ ͺ + ͷ ∙ Ͷሻ = ͵ͲͶ ˏˎː. ˓˖˄.  (4.20) 
 
ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖 .  (4.21) 
 

ɝɞɟ ʔː – ɧɨɪɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ [17]. 
 ʖଵ = Ͳ,ͳͷ ∙ ʹͻʹ  + ͸͹,ͺͻͲ = Ͷ ͵ͺ͸͹ ͺͻͲ ˕˞˔. ˓˖˄./ˆˑˇ   
 ʖଶ = Ͳ,ͳͷ ∙ ͵ͲͶ + ͷͻ,Ͳͺͻ = Ͷͷ ͸ͷͻ Ͳͺͻ ˕˞˔. ˓˖˄./ˆˑˇ   
 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 ʟ = ʖభ−ʖమʖభ ∙ ͳͲͲ%  (4.22) 

 ʟ = |ସଷ଼଺଻଼ଽ଴−ସହ଺ହଽ଴଼ଽ|ସଷ଼଺଻଼ଽ଴ ∙ ͳͲͲ% = Ͷ,ͳ%   

 
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɦɟɧɶɲɟ ɱɟɦ ɧɚ 5% ɢ 

ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

ɉɨ ɧɚɞёɠɧɨɫɬɢ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɣ.  
ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ [19] – «Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɧɚɝɥɹɞɧɨɣ ɢ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ». 

 
4.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 500 ɤȼ: 
 S∑ = nˆ ∙ ሺSˆ − S˔ːሻ = Ͷ ∙ ሺͳ͹͸,ͷ − ͳ,͹͸ͷሻ = ͸ͻͻ,Ͳ ʛʑ ∙ ʏ.   (4.23) 
 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 500 ɤȼ: 
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 S˒˓ˈˇ = P˒˓ˈˇୡ୭ୱφc = ଽ଴଴,଴଴,଼ହ = ͳͲͷͻ,Ͳ ʛʑ ∙ ʏ .   (4.24) 

 
ɑɢɫɥɨ ɥɢɧɢɣ 500 ɤȼ: 
 nˎ = ୗ∑ୗ˒ˈ˓ˈˇ.∙௞ = ଺ଽଽ,଴ଵ,଴∙ଵ଴ହଽ,଴ = Ͳ,͸͸ ≈ ͳ.   (4.25) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 500 ɤȼ ɪɚɜɧɵɦ nˎ = ͳ + ͳ = ʹ. 
 I˓˃˄ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଺ଽଽ,଴ ଶ∙√ଷ∙ହ଴଴ = Ͳ,ͶͲ ˍʏ.   (4.26) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 500 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ α୧ ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ Ͳ,ͶͲ = Ͳ,Ͷʹ ˍʏ.   (4.27) 
 

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

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɉɍɗ [18] ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ 
Ⱥɋ – 400/51. Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͺʹͷ ʏ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଺ଽଽ,଴ଵ∙√ଷ∙ହ଴଴ = Ͳ,ͺͳ ˍʏ.   (4.28) 

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

 
4.5 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ȼɇ 
 
Ƚɥɚɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ [18]: 
 ɪɟɦɨɧɬ ɜɵɤɥɸɱɚɬɟɥɟɣ 150 ɤȼ ɢ ɜɵɲɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 
 ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɨɬɤɥɸɱɚɟɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ 

ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɛɥɨɤɨɜ ɨɬɤɥɸɱɚɸɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɬɪɟɦɹ 

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

ɛɨɥɟɟ ɱɟɦ ɲɟɫɬɶɸ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɨɛɨɢɯ Ɋɍ ɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɱɟɬɵɪɶɦɹ – ɜ ɨɞɧɨɦ 
ɢɡ Ɋɍ; 
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 ɨɬɤɚɡɵ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɋɍ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɪɟɦɨɧɬɧɵɯ ɪɟɠɢɦɚɯ ɧɟ 
ɞɨɥɠɧɵ ɩɪɢɜɨɞɢɬɶ ɤ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɟ ɞɜɭɯ ɬɪɚɧɡɢɬɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɥɢɧɢɣ, ɚ ɬɚɤɠɟ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɣ, ɟɫɥɢ ɩɪɢ ɷɬɨɦ 
ɧɚɪɭɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɗɗɋ; 

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

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-500 ɤȼ – 6: 
- 2 ȼɅ 500 ɤȼ; 
- 4 ɛɥɨɤɚ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: "Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ", ɩɪɢɦɟɧɹɟɦ ɫɯɟɦɭ ɫ 3 ɩɪɢɫɨɟɞɢɧɟɧɢɹɦɢ ɧɚ 4 
ɜɵɤɥɸɱɚɬɟɥɹ (4/3). ȼ ɨɛɳɟɦ ɜɢɞɟ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 
ВЛ1 ВЛ2

Т1 Т2 Т3 Т4

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ-500 ɤȼ 

 
4.6 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 

Ɋɍ ȼɇ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RASTR WIN 3» 
 
ɇɚ ɪɢɫɭɧɤɚɯ 4.4, 4.5, 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 

ɩɪɨɝɪɚɦɦɵ «RastrWin3», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ.  
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Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
4.7 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrKZ». 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.3 

 
Ɍɚɛɥɢɰɚ 4.3 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

Ɍɢɩ ɄɁ ɉ1 ˒ܫ .଴ 𝑖˖ 

1ɮ 10 13,68 21,28 
3ɮ 10 9,12 14,19 
3ɮ 1 34,56 53,76 

 
4.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. 



44 
 

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

 Iˆ,ɪɚɛ ୫a୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ∙ ୗɝ,ɧɨɦ√ଷ∙୙ɝ,ɧɨɦ
   (4.29) 

 Iˆ,ɪɚɛ ୫a୶ = ͳ,Ͳͷ ∙ ଵ଻଺,ହ√ଷ∙ଵଷ,଼ହ = ͺ,ͳ͸ ɤȺ;   (4.30) 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 Iɪɚɛ ୫a୶ ሺɊɍȼɇሻ = ୗˆ,ɧɨɦ√ଷ∙୙ɬ,ɧɨɦ

= ଵ଻଺,ହ√ଷ∙ହଶହ = Ͳ,ʹͲ ɤȺ;   (4.31) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 500 ɤȼ: 
  I˓˃˄.௠௔௫ = ୗ∑ሺ୬ˎሻ∙√ଷ∙୙ːˑˏ = ଺ଽଽ,଴ଶ∙√ଷ∙ହ଴଴ = Ͳ,ͶͲ ˍʏ   (4.32) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˉ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଺ଽଽ,଴ଵ∙√ଷ∙ହ଴଴ = Ͳ,ͺͳ ˍʏ.   (4.33) 

 
4.9 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜ Ɋɍ ȼɇ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ 

ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɩɚɪɚɦɟɬɪɨɦ, 
ɞɚɧɧɵɦ ɜ ɤɚɬɚɥɨɝɟ. ȼ ɬɚɛɥɢɰɟ 7-11 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɛɨɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ 
ɰɟɩɹɯ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

Ɍ155 ɦɚɪɤɢ ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» – ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫ 
ɩɪɭɠɢɧɧɵɦ ɩɪɢɜɨɞɨɦ, ɤɨɦɩɚɧɢɢ «Ʉɨɧɬɚɤɬ». Ɋɚɫɱёɬɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4: 

 
Ɍɚɛɥɢɰɚ 4.4 – ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ  

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Uɫɟɬɢ ɧɨɦ = ͷͲͲ ɤȼ Iɪɚɛ ୫a୶ = ʹͲͲ Ⱥ I୬଴ = ͻ,ͳʹ ɤȺ i୷ = ͳͶ,ͳͻ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = ͻ,ͳʹଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ͵,͵͵ ˍʏଶ ∙ ˔ 

 
ɄɊɍɗ ɫɟɪɢɢ Ɍ155 ɫ ɬɨɤɨɦ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɩɨɞɫɬɚɧɰɢɢ: ɜɵɤɥɸɱɚɬɟɥɢ,  ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɟɦ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, Ɉɉɇ. ɄɊɍɗ ɹɜɥɹɟɬɫɹ ɤɚɱɟɫɬɜɟɧɧɵɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ 



45 
 

ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɦɧɨɠɟɫɬɜɨɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɜɤɥɸɱɚɹ ɤɨɦɩɚɤɬɧɨɫɬɶ, 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɬɨɣɤɨɫɬɶ ɤ 
ɜɨɡɞɟɣɫɬɜɢɸ ɜɧɟɲɧɟɣ ɫɪɟɞɵ (ɬɚɛɥ. 4.5). ɉɚɪɚɦɟɬɪɵ ɩɪɢɛɨɪɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ 
ɜ ɰɟɩɢ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 

Ɍɚɛɥɢɰɚ 4.5 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɰ ɱɱɟɣɤɢ ɄɊɍɗ-500 ɤȼ 
Ɍɢɩ ɄɊɍɗ Ɍ155 
Ʉɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ 330-500 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɆɗɄ, ɤȼ 420-500 
ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ 420-500 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, Ƚɰ 50 
ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ  
ɉɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 710 
Ƚɪɨɡɨɜɨɝɨ ɢɦɩɭɥɶɫɚ 1425-1550 
Ʉɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɢɦɩɭɥɶɫɚ 950-1250 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 4000-6300 
Ɍɨɤ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 164 
Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 40-63 
ȼɵɤɥɸɱɚɬɟɥɶ  
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ɤȺ 40-63 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɤɥɸɱɟɧɢɹ, ɤȺ 79-104 
Ɍɢɩ ɩɪɢɜɨɞɚ ɜɵɤɥɸɱɚɬɟɥɹ ɉɪɭɠɢɧɧɵɣ 
ɍɩɪɚɜɥɟɧɢɟ Ɍɪɟɯɮɚɡɧɨɟ/ɩɨɮɚɡɧɨɟ 
ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ɫ 50 
ȼɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ɫ 80 
ɂɡɨɥɢɪɭɸɳɚɹ ɞɭɝɨɝɚɫɹɳɚɹ ɫɪɟɞɚ ɗɥɟɝɚɡ 
Ɉɛɨɥɨɱɤɚ ɉɨɮɚɡɧɚɹ 
Ɍɢɩ ɩɪɢɜɨɞɚ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɭɠɢɧɧɵɣ 

 
Ɍɚɛɥɢɰɚ 4.6 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɛɨɪɚ Ɍɢɩ ɩɪɢɛɨɪɚ ɂɧɬɟɪɮɟɣɫ ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 Ethernet M-bus 0,5 8 

 
ɋɨɝɥɚɫɧɨ ɉɍɗ [12], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼɵɛɪɚɧ Ɉɉɇ-ɉ-500/220/10/500 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪ-
ɚɩɩɚɪɚɬ» [32]. 

 
4.10 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 
 
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: 
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 Uːˑˏ ൒ Uːˑˏ.˔.  
  Iːˑˏ ൒ I˓˃˄,୫a୶ .  
  Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔˚.  

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–20 ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–20/10000 ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 

 
Ɍɚɛɥɢɰɚ 4.7 – ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-20 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-20/10000 ɍ3 U˔ˈ˕ˋ ːˑˏ = ͳ͵,ͺ ˍʑ Uːˑˏ = ʹͲ ɤȼ Uːˑˏ = ʹͲɤȼ Iʒ.˓˃˄ = ͺͳ͸Ͳ ʏ Iːˑˏ = ͺͲͲͲ Ⱥ Iːˑˏ = ͳͲͲͲͲ Ⱥ I୬଴ = ͵Ͷ,ͷ͸ ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͻͲ ɤȺ I˕.˔˕ = ͳʹͷ ɤȺ ܫ୷ = ͷ͵,͹͸ ɤȺ i˒˓.˔ˍ˅ = ʹ͵Ͳ ɤȺ iˠˎ.˔˕ = ͵ͳͷ ɤȺ 

  tˑ˕ˍˎ = ͵ ˔. ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ʹͶ,ͺͻ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = ͷͷ,͹͸ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = 
 = ͻͲଶ ∙ ͵ = ʹͶ͵ͲͲˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͵ͳͷଶ ∙ ͵ = ʹͻ͹͸͹ͷ ˍʏଶ ∙ ˔ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-20-1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

ɈɈɈ "ɉɪɨɦɵɲɥɟɧɧɵɣ ɫɨɸɡ" [26]. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɜ ɬɚɛɥɢɰɟ 
4.8. 

 
Ɍɚɛɥɢɰɚ 4.8 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

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

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

ɈȺɈ "ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ" [27]. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9: 

 
Ɍɚɛɥɢɰɚ 4.9 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ ൑ ːܷˑˏ 13,8 ɤȼ 20 ɤȼ 

 
 ȼ ɰɟɩɢ 13,8 ɤȼ  ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇ-10 ɍɏɅ1 ɮɢɪɦɵ ɁȺɈ «Ɋɚɡɪɹɞ» [28]. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

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

 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ 

ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɋȼ-660/165-32: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ; 
 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 ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) 

ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 250000/500: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 500 ɤȼ; 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
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 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɦɚɫɥɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɨɛɦɨɬɤɢ. 
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 500 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 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 500 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 500 ɤȼ. 
 
5.2 ɉɚɪɚɦɟɬɪɵ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɚɪɚɦɟɬɪɵ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.1, 5.2, 

5.3. 
 

Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ 660/165-32 ɍɏɅ4 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 176,5 

ɚɤɬɢɜɧɚɹ, Ɇȼɬ 150 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 13,8 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɱɚɫɬɨɬɚ, Ƚɰ 50 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 115,4 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, ɤȺ 7,384 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 2380 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɟ, ȼ 

320 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,01 

ɩɟɪɟɯɨɞɧɨɟ  X'd 0,33 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,24 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 

0,044 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.1  
Ɍɢɩ ɋȼ 660/165-32 ɍɏɅ4 

 ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 1,42 

ɫɨɟɞɢɧɟɧɢɟ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ Ɂɜɟɡɞɚ 

ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɨɜ 
ɝɟɧɟɪɚɬɨɪɚ 

ɝɥɚɜɧɵɯ 3 

ɧɟɣɬɪɚɥɶɧɵɯ 3 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ ɂɡɨɥɢɪɨɜɚɧɧɚɹ ɧɟɣɬɪɚɥɶ 

 
Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Ɍɢɩ ɌȾɐ 250000/500/15,75 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɆȼȺ 250 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ ȼɇ: 525; ɇɇ: 15,75. 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 13,0 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ ∆/ܻ − ͳͳ 

 
Ɍɚɛɥɢɰɚ 5.3 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ɍɢɩ ɌɋɁ-10000/20 ɍɁ 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɤȼȺ 10000 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ ȼɇ: 13,8; ɇɇ: 6,3. 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ,% 8,0 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ ∆/ܻ − ͳͳ 

 
5.3 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ˏːˑܫ  = ௌʜʝʛ௎ʑʜ∙√ଷ = ଵ଻଺ହ଴଴ଵଷ,଼∙√ଷ = ͹͵ͺͶ ʏ.   (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ሺଶሻʜʝʛ ʒܫ  = ூʜʝʛ∙𝐾˔˘௡ʡʡ = ଻ଷ଼ସ∙ଵ଼଴଴଴/ହ = Ͷ,͸ͳͷ ʏ.   (5.2) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ሺଵሻʑʜܫ  = ௌʜʝʛ ʡ௎ʜʜ∙√ଷ = ଶହ଴଴଴଴ହଶହ∙√ଷ = ʹ͹ͷ ʏ.   (5.3) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ȼɇ: 
ሺଶሻʜʝʛܫ  = ூʜʝʛ௡ʡʡ ʑʜ = ଶ଻ହଷ଴଴/ହ = Ͷ,ͷͺ͵ ʏ.   (5.4) 
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ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
ʜʜ ʡʔܫ  = ூʜʝʛ ʟʝʡଵ,ଶଶହହ = ଶଷ଼଴ଵ,ଶଶହହ = ͳͻͶʹ ʏ.   (5.5) 

 
Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵʡʔ = √͵ ∙ ܷʜʜ ʡʔ ∙ ʜʜ ʡʔܫ = √͵ ∙ Ͳ,Ͷ ∙ ͳͻͶʹ = ͳ͵Ͷ͸ ʏ.   (5.6) 
 
ɉɪɢɧɢɦɚɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-1600/15. 
ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ: 
ʑʜ ʡʔܫ  = ௌʜʝʛ ʡʔ௎ːˑˏ∙√ଷ = ଵ଺଴଴ଵଷ,଼∙√ଷ = ͸͸,ͻͶ ʏ.   (5.7) 

 
5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

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

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫːˑˏ = ͹͵ͺͶ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

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

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͹͵ͺͶ = ͵͸ͻ ʏ,   (5.8) 
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,    (5.9)ܫ
 

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

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ܭʡ ɜɵɛɢɪɚɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 
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Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:  

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ  (5.10)ܫ
 

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

ʛʏʙʠܫ  = ′′ௗݔ′̂′ܧ ∙ ʜܫ = ͳ,ͳ͵Ͳ,ʹͶ ∙ ͹͵ͺͶ = ͵Ͷ͹͸͸ ʏ. (5.11) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.10): 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͵Ͷ͹͸͸ = ͵Ͷ͹͹ ʏ . (5.12) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ = ͵Ͷ͹͹ ∙ ʹ͵Ͷ͹͸͸ ,  (5.13) 

 
ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

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

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ. (5.14) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ. (5.15) 

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

ɜɵɩɨɥɧɹɟɬɫɹ). 
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ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 

 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 

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

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɄɁ ɜ ɡɨɧɟ 
ɞɟɣɫɬɜɢɹ, ɜ ɡɚɳɢɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ Iɨɬɫ ɩɪɢɧɢɦɚɟɦɵɦ: 

˔˕ˑܫ  = ͸ ∙  ː (5.16)ܫ
 
5.4.2 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (I∆>) 
 
ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 

ɡɚɦɵɤɚɧɢɣ ɦɟɠɞɭ ɜɢɬɤɚɦɢ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɢ 
ɬɪёɯɫɥɨɣɧɨɣ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ). 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɩɪɢ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɢ ɩɪɢ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ, ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɩɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ: 

.ʠʟܫ  = Ͳ,ʹ ∙ .ˆ.ˏːˑܫ = Ͳ,ʹ ∙ ͹͵ͺͶ = ͳͶ͹ͷ ʏ. (5.17) 
 
5.4.3 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO)) 
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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 85-90% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɝɥɚɜɧɵɯ ɜɵɜɨɞɨɜ. Ⱦɚɧɧɵɣ ɨɪɝɚɧ ɢɡɦɟɪɹɟɬ ɧɚɩɪɹɠɟɧɢɟ 3U0 ɫɨ ɫɬɨɪɨɧɵ 
ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɩɪɢ ɩɨɦɨɳɢ ɫɨɟɞɢɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨ ɫɯɟɦɟ 
«ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ».  

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

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

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹͵ + ͳ,Ͷʹ + Ͳ,ͲͲͺ + Ͳ,Ͷ͸ = = ͳ,ͻͲ ˏˍʣ˗˃ˊ˖ 

(5.18) 

 
ɝɞɟ ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ. 
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 ܷʝ Эʚ.ʠʡ = ʙ ∙ ଴ܷ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ, (5.19) 

ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; ଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 

଴ܷ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ͷʹͷ√͵ = ͳͲͳ,ͲͶ ˍʑ. (5.20) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳ͵,ͺ ∙ ͵ͳͶ ∙ ͳ,ͻͲ ∙ ͳͲ−଺ = ͳͶ,ʹͶ ʏ.  (5.21) 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ (ɩɨ ɮɨɪɦɭɥɟ 5.18): 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ͳͲͳͲͶͲ ∙ Ͳ,ͲͳͷͲ,Ͳͳͷ + ͳ,ͻͲ = ͵ͻ͸ ʑ.  

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 

ʠܷʟ ൒ ʙʜʙʑ ∙ ͵݊ʡʜ ∙ ଴ܷ Эʚ.ʠʡ = ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͵ͻ͸ͳ͵,ͺ√͵ ∙ Ͳ,ͳ͵ . 
(5.22) 

 ʠܷʟ ൒ ͳ,ʹͲ.  
 

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

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
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2) ȼɬɨɪɨɣ ɨɪɝɚɧ ଴ܷଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

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

 ʤ = ͳʙʡ + ʹ = ͳͳ,ʹ + ʹ = ͵ͳ,ʹͷ%. (5.23) 

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

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

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

 
5.4.4 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ஼ܷʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳͶͲ ʑ. (5.24) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

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

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ஼ܷʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳʹͲ ʑ. (5.25) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4.5 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. 
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Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  =  ʜ, (5.26)ܫଶܫ

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

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

ʓʝʞݐ  = ଶଶ∗ܫܣ , (5.27) 

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

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

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; 
ଶʠʗʒʜܫ   = Ͳ,Ͳ͹ ∙ ʜܫ = Ͳ,Ͳ͹ ∙ ͹͵ͺͶ = ͷͳ͹ ʏ ሺͲ,Ͳ͹ ∙  ʜሻ. (5.28)ܫ
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ =ͷͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏݐ = √ ͳ͸ͷͲͲ = Ͳ,ͳͺ. ሻ (5.29) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ, (5.30) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ   = Ͳ,ͳͷ ∙ ʜܫ = ͳͳͲͺ ʏ ሺͲ,ͳͷ ∙  ʜሻ. (5.31)ܫ
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ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 

ʓʝʞݐ  = ʏܫଶʞʢʠʙଶ = ͳ͸Ͳ,ͳͷଶ ≈ ͹ͳͳ ˔ (5.32) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ͳ͸ሺܫ∗ଶሻଶ,   (5.33) 

 ʏʗʝ = ͵Ͳ = ଶଶ∗ܫ ∙  ʠʟ. (5.34)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.4 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 
ɬɨɤɭ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨ-

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 16 54,9 79,0 123,5 219,5 500,0 

 
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) 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 16 ɫ, t ɦɚɤɫ. = 500 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

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

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

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

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

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
∗.ଶʠ.ʖܫ  ൑ ʦܭʛʗʜଶܫ = ͳͳ,͵ ∙ ʹ ∙ ሺݔௗ∗′′ + ∗ˎݔ + ʡ∗ሻݔ = = ͳͳ,͵ ∙ ʹ ∙ ሺ͵Ͷ͹,͵ͷ + Ͳ,Ͳ͹Ͳ + Ͳ,ͳ͵ሻ = = Ͳ,ͲͲͳͳ ˑ. ˈ.. (5.35) 

′′∗ௗݔ  = ′′ௗݔ ( ʑܷʜܷʜʜ)ଶ = Ͳ,ʹͶ (ͷʹͷͳ͵,ͺ)ଶ = ͵Ͷ͹,͵ͷ ʝˏ. (5.36) 

∗ˎݔ  = ˇ˖ ଴ݔ ∙ ݈ ∙ ܵʐːܷˑˏଶ = Ͳ,͵͸ ∙ ʹͳͷ ∙ ʹͷͲͷʹͷଶ = Ͳ,Ͳ͹Ͳ ʝˏ. (5.37) 

∗ʡݔ  = ܷʙ%ͳͲͲ ∙ ܵʐܵːˑˏ = ͳ͵ͳͲͲ ∙ ʹͷͲʹͷͲ = Ͳ,ͳ͵ ʝˏ. (5.38) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
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∗.ଶʠ.ʖܫ = ∗.ଶʠ.ʖܫ ∙ ʹ ∙ ʑܷʜܷʜʜ = Ͳ,ͲͲͳͳ ∙ ʹ ∙ ͷʹͷͳ͵,ͺ = Ͳ,ͲͺͶ ˑ. ˈ. (5.39) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܫଶ௖ˊ = Ͳ,ʹͷ ∙  ːܫ
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 500 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
∗.ଶʠ.ʖܫ  ൑ ʦܭʛʗʜଶܫ = ͳͳ,͵ ∙ ʹ ∙ ሺݔௗ∗′′ + ʡ∗ሻݔ = = ͳͳ,͵ ∙ ʹ ∙ ሺ͵Ͷ͹,͵ͷ + Ͳ,ͳ͵ሻ = Ͳ,ͲͲͳͳ ˑ. ˈ., (5.40) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܫଶ௖ˊ = Ͳ,ʹ ∙  ːܫ
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

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

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

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

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ,  (5.41)ܫ

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

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

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
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ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ.   (5.42)ܫ

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.5: 
 

Ɍɚɛɥɢɰɚ 5.5 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

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

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 
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:  
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ଵʝʡʠܫ  = ͳ,Ͷ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,Ͷʹͻ ∙  ʜʝʛ,  (5.43)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ <. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 

ʠܷʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳ͵ͺͲͲͳ,Ͳ͵ ∙ ͳ͵ͺͲͲͳͲͲ = ͸͸ ʑ. (5.44) 

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

ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
 5.4.7 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

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

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 500 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 500 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 500 ɤȼ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͳͶ͵,͵͵ + Ͳ,ͷͅ ∙ ͹͹,ͷͻ = ͳʹ͹ ʝˏ, (5.45) 

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

 ܼʡ = Ͳ,ͳ͵ ∙ ͷʹͷʹͷͲ ଶ = ͳͶ͵,͵͵ ʝˏ. (5.46) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
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ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳ͵ ∙ ʹͷͲʹͷͲ + Ͳ,ͷͅ ∙ ʹͷͲͷʹͷଶ ∙ ͹͹,ͷͻ = Ͳ,ͳʹ, (5.47) 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳʹ ∙ ͳ,Ͳͺ = Ͳ,ͳ͵ ʝˏ, (5.48) 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మଵ଻଺,ହ = ͳ,Ͳͺ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 
 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳ͵ ∙ ͺͲͲͲͷͳ͵ͺͲͲͳͲͲ = ͳ,ͷͳ ʝˏ. (5.49) 

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

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

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳ͵,ͺ ∙ ͳͲଷ√͵ ∙ ͹͵ͺͶ = ͳ,Ͳͺ ʝˏ, (5.50) 

 
ɝɞɟ ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

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

 

ʣܫ = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ,ͳʹ, (5.51) 

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
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ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͳʹ = Ͳ,Ͷͷ ˑ. ˈ., (5.52) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͷͲ,ͻͷ ∙ ʹ,ͳʹ = Ͳ,Ͷʹ, (5.53) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͷ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,Ͷͷͳ,ͳ = Ͳ,Ͷͳ ˑ. ˈ. ,   ሻ (5.54) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,Ͷͳ ∙ ͳ͵,ͺଶͳ͹͸,ͷ = Ͳ,ͶͶ ʝˏ. (5.55) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,ͶͶ ∙ ͺͲͲͲ/ͷͳ͵ͺͲͲ/ͳͲͲ = ͷ,ͳ ʝˏ. (5.56) 

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

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ʹ͵ ʝˏ, ܼ஼ʛଶ = Ͳ,͹͹ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

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

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 
5.4.8 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɨɪɝɚɧɨɜ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ: 

.௉ ʠʗʒʜܫ  = ʙʜ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ.      (5.57)ܫ

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

.௉ ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙  ʜʝʛ.ʟ.  (5.58)ܫ

 
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 5.6. 
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Ɍɚɛɥɢɰɚ 5.6 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ (ɫ) 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: 

.௉ ʞʢʠʙܫ  = ʹ,͵ͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ.  (5.59)ܫ

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.5 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 ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 
ɡɚɳɢɬɵ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 
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6 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ 
 
6.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ɂɚɞɚɱɟɣ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɛɟɬɨɧɧɨɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɩɥɨɬɢɧɵ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 

ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
1) Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɚ ɫɞɜɢɝ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɩɪɨɱɧɨɫɬɢ 

ɨɫɧɨɜɚɧɢɹ; 
2) ɉɨɥɭɱɟɧɢɟ ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ 

ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɨɫɧɨɜɚɧɢɹ; 
3) Ƚɚɲɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɝɨ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ; 
4) Ɉɛɟɫɩɟɱɟɧɢɟ ɩɪɨɱɧɨɫɬɢ. 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
1) ɉɥɚɧ ɪɟɤɢ ɜ ɫɬɜɨɪɟ ɩɥɨɬɢɧɵ; 
2) Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ; 
3) Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 
4) Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ɢ ɪɚɫɯɨɞɚɦɢ ɜɨɞɵ ɜ ɛɵɬɨɜɵɯ ɭɫɥɨɜɢɹɯ; 
5) ɏɚɪɚɤɬɟɪɧɵɟ ɛɵɬɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ – 3060 ɦ3/ɫ;  
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ – 3288 ɦ3/ɫ; 

6) Ɉɬɦɟɬɤɢ: 
ɚ) ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɇɉɍ) – 380 ɦ; 
ɛ) ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ (Ɏɉɍ) – 381 ɦ; 
ɜ) ɨɬɦɟɬɤɚ ɞɧɚ – 320 ɦ; 

7) ɇɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɭɡɥɚ: ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ; 
8) Ɋɚɫɯɨɞ ɱɟɪɟɡ 1 ȽȺ (Q 1 ȽȺ): 381 ɦ3/ɫ; 
9) Ʉɨɥɢɱɟɫɬɜɨ ȽȺ – 4 ɲɬ. 
 
6.2 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɢ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɩɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ. 
 
6.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ (ɇ=60 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ (ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ – ɞɨɥɨɦɢɬ) 
[31], ɩɪɢɫɜɨɟɧ: II . 



67 
 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ [31]. ɉɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (N=570 Ɇȼɬ), ɩɪɢɫɜɨɟɧ: II . 

Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ (ɱɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 18000 
ɱɟɥɨɜɟɤ, ɱɬɨ ɛɨɥɟɟ 3000), ɩɪɢɫɜɨɟɧ: I. 

ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ I ɤɥɚɫɫ. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ ߛ௡ = ͳ,ʹͷ.  

 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ∇ʒʐʞ = ∇ʜʞʢ + hଵ% + ܽ,   (6.1) 

 
ɝɞɟ ܽ - ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 

ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫɚ – 0,8 ɦ. 
 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ ɇɉɍ: 
 d = ∇ɇɉɍ−∇ȾɇȺଶ = ଷ଼଴−ଷଶ଴ଶ =   ͵Ͳ.Ͳ ɦ.                        (6.2) 

 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 g ∙ tV ,  (6.3) 

 g ∙ LVଶ , (6.4) 

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

  g ∙ LVଶ = ͻ,ͺͳ ∙ ͳͺ ∙ ͳͲଷͳͺଶ = ͷͶͷ;   

  g ∙ tV = ͻ,ͺͳ ∙ ͸ ∙ ͸Ͳ ∙ ͸Ͳͳͺ = ͳͳ͹͹ʹ.  

Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ [32] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 
ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷ ∙ ɉ̅ୢ) ɢ ɡɧɚɱɟɧɢɹɦ ୥∙୲୚   ɢ  ୥∙L୚మ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  ୥∙୦̅୚మ   

ɢ  ୥∙୘̅୚ . 
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 ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 
ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅. 

- Ɉɩɪɟɞɟɥɹɟɦɵɟ ɡɧɚɱɟɧɢɹ:   
 g ∙ hVଶ = Ͳ,Ͳ͵͹; 

 g ∙ hVଶ = Ͳ,Ͳͺͳ; 
 

 
 

g ∙ TV = ʹ,ͷ. 
 g ∙ TV = Ͷ,Ͳ. 

 

  
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɵɟ.  
Ɉɬɫɸɞɚ: 
 h = Ͳ,Ͳ͵͹ ∙ Vଶg = Ͳ,Ͳ͵͹ ∙ ͳͺଶͻ,ͺͳ = ͳ,ʹʹ ɦ; (6.5) 

 T = ʹ,ͷ ∙ Vg = ʹ,ͷ ∙ ͳͺͻ,ͺͳ = Ͷ,ͷͻ ɫ. (6.6) 

 
ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 ɉୢ = Tଶ ∙ gʹ ∙ π = Ͷ,ͷͻଶ ∙ ͻ,ͺͳʹ ∙ ͵,ͳͶ = ͵ʹ,ͺ͹ ˏ. (6.7) 

 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ: 
 d > Ͳ,ͷ ∙ ɉୢ;  (6.8) 
 ͵Ͳ,Ͳ > ͳ͸,Ͷ͵  ɬ.ɟ. ɭɫɥɨɜɢɟ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅ ∙ K୧,  (6.9) 

 
ɝɞɟ K୧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [32], K୧ = ʹ,ͳͳ.  

ɉɨ ɮɨɪɦɭɥɟ (6.13): 
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  hଵ% = ͳ,ʹʹ ∙ ʹ,ͳͳ = ʹ,ͷͺ ˏ.   
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʐʞ = ͵ͺͲ + ʹ,ͷͺ + Ͳ,ͺ = ͵ͺ͵,ʹͺ ˏ.   
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ∇ʒʐʞ = ͵ͺ͵,ʹͺ ˏ. 
 
6.3.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 

ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɜ ɇȻ.   

 
6.3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɪɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ⱦɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ, ɬɚɤɢɦ 
ɪɚɫɯɨɞɨɦ ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,01% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳɪ = ܳ௠௔௫ − ሺ݊ − ͳሻ ∙ ܳȽȺ − ܸ˒ ˑˎݐ˔˓ − ܳ˒˓ = = ͵Ͳ͸Ͳ − ሺͶ − ͳሻ · ͵ͺͳ − ଺,ଽଷ∙ଵ଴9ସ∙ଷ଴∙ଶସ∙଺଴∙଺଴ − ʹ͸͸ = ͻͺ͵  ˏଷ ˔⁄ ,  

 (6.10) 

 
ɝɞɟ  ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; 
 ܳʒʏ −ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬ Ƚɗɋ.  

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ܳɪݍɜ

= ͻͺ͵͵ʹ,͹ͷ = ͵Ͳ,Ͳʹ ɦ,   (6.11) 

 
ɝɞɟ  ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ʹ͸,ʹ = ͵ʹ,͹ͷ ˏଶ̝.  (6.12) 

 
ɝɞɟ   q˓ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
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˓ݍ  = [𝜗ℎ] ∙ ℎː˄ = ͷ ∙ ͷ,ʹͶ = ʹ͸,ʹ ˏଶ/˔  (6.13) 

 
ɝɞɟ hɧɛ=∇ɍɇȻ−∇ɞɧɚ=325,24-320,0=5,24 − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Q=f(H) ɩɪɢ Qɨɫɧ. max. [𝜗ℎ] = ͷ ˏ/˔ - ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɵ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 
ɪɹɞɭ [36], ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  
ɉɪɢɧɢɦɚɟɦ 4 ɩɪɨɥɟɬɚ ɩɨ 9 ɦɟɬɪɨɜ. ɍɫɥɚɜɥɢɜɚɟɦɫɹ, ɱɬɨ ɤɚɠɞɵɣ ɛɵɤ ɹɜɥɹɟɬɫɹ 
ɪɚɡɪɟɡɧɵɦ ɫ ɲɢɪɢɧɨɣ 4 ɦɟɬɪɚɦ ɫɨɝɥɚɫɧɨ ɩɭɧɤɬɭ 6.4.3.  

ɂɬɨɝɨɜɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ܾ ∙ ݊ = ͻ ∙ Ͷ = ͵͸ ˏ.  (6.14) 

 
6.3.2.2 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: 

଴ଵܪ  = ሺ ܳ˓݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ = ሺ ͻͺ͵Ͳ,Ͷͻ ∙ ͵͸ ∙ √ʹ ∙ ͻ,ͺͳሻଶଷ = ͷ,Ͷͳ ˏ 
 (6.15) 

 
ɝɞɟ  ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ 
ɜ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ 
Ⱥ, m = 0,49 (ɫɦ. ɪɢɫ 6.1.); 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɬɢɩ Ⱥ 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ሺ ܳ˓˃˔˚݉ ∙ ߝ ∙ 𝜎௡ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ = 

= ( ͻͺ͵Ͳ,Ͷͻ ∙ Ͳ,ͻͶ͸ ∙ ͵͸ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͷ,͸ͳ ˏ. 
 (6.16) 
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ɝɞɟ  ߝ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, 𝜎௡ = ͳ;  
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ߝ  = ͳ − ଴ଵܪ ∙ ξ ∙ Ͳ,ʹܾ  = ͳ − Ͳ,ʹ ∙ ͷ,Ͷͳ ∙ Ͳ,Ͷͷͻ = Ͳ,ͻͶ͸.  (6.17) 

 
ɝɞɟ  ξ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɢ ɨɬ ɮɨɪɦɵ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ [33], ξ=0,45. 

 
Ɋɢɫɭɧɨɤ 6.2 – Ɉɱɟɪɬɚɧɢɟ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 

ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ V0: 
ܪ  = ଴ଶܪ − ߙ ∙  ଴ଶʹ݃ = ͷ,͸ͳ − ͳ,ͳ ∙ Ͳ,͵Ͷͳଶʹ ∙ ͻ,ͺͳ = ͷ,͸Ͳͷ ˏ,                          (6.18) 

 
ɝɞɟ  ଴ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ.  

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

 ଴ = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺܤ + ሺ݊ − ͳሻߜʐሻ = = ͻͺ͵ሺ͵ͺͲ − ͵ʹͲሻሺ͵͸ + ሺͶ − ͳሻ ∙ Ͷሻ = Ͳ,͵Ͷͳ ,  
 (6.19) 

 
ɝɞɟ  ߜʐ −ɬɨɥɳɢɧɚ ɛɵɤɚ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɚɧɟɟ.  
          α − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ  α = ͳ,ͳ. 

Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ, ɫɨɝɥɚɫɧɨ [36] ܪ˔˕ =͸ ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͵ͺͲ,Ͳ − ͸,Ͳ = ͵͹Ͷ,Ͳ ˏ.  (6.20) 
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Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͵͹Ͷ,Ͳ + ͳ,͸ ∙ ͸ = ͵ͺ͵,͸ ˏ.   (6.21) 
 
ɋɪɚɜɧɢɜɚɹ ɫ ɨɬɦɟɬɤɨɣ 383,28 ɩɨɥɭɱɟɧɧɨɣ ɜ ɩɭɧɤɬɟ 6.3.1, ɩɪɢɦɢɧɚɟɦ 

ɢɬɨɝɨɜɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 383,6 ɦɟɬɪɨɜ, ɬɚɤ ɤɚɤ ɨɧɚ ɛɨɥɶɲɟ. 
ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɨɣ:   

 H˒ˎ = ∇ʒʐ − ∇˒ˑˇˑ˛˅˞ = ͵ͺ͵,͸ − ͵ͳͺ,Ͳ = ͸ͷ,͸ ˏ  (6.22) 
 

6.3.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 

ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ Ɏɉɍ: 

 ܳ˓.˒ˑ˅ = ܳ୫a୶ ˒ˑ˅ˈ˓ − ܳʒЭʠ − ܸ˒ ˑˎݐ˔˓ − ܳ˒˓ = = ͵ʹͺͺ − ሺͶ − ͳሻ · ͵ͺͳ − ͸,ͻ͵ ∙ ͳͲଽͶ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ − ʹ͸͸ = ͳʹͳͳ ˏଷ/˔. 
 (6.23) 

 
ɝɞɟ  ܳ୫a୶ ˒ˑ˅ˈ˓ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ [34, 
5.4 ɬɚɛɥ.2];  

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: 

଴ଵɩɨɜܪ  = ቆ ܳ˓.˒ˑ˅݉ܤ√ʹ݃ቇଶ/ଷ = ( ͳʹͳͳͲ,Ͷͻ ∙ ͵͸ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͸,ʹͳ ˏ.       (6.24) 

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅଴ଶ˒ˑܪ  = ቆ ܳ˓ ˒ˑ˅݉ ∙ ߝ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ቇଶଷ = 

= ( ͳʹͳͳͲ,Ͷͻ ∙ Ͳ,ͻ͵ͺ ∙ ͵͸ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͸,Ͷ͸ ˏ.  
 (6.25) 

ߝ  = ͳ − ˅଴ଵ˒ˑܪ ∙ ξ ∙ Ͳ,ʹܾ = ͳ − Ͳ,ʹ ∙ ͸,ʹͳ ∙ Ͳ,Ͷͷͻ = Ͳ,ͻ͵ͺ    (6.26) 

 



73 
 

ɇɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 

 

଴ܸ ˒ˑ˅ = ܳ˓.˒ˑ˅ሺߘʣʞʢ − ʓʜʏሻߘ ∙ ܤ = = ͳʹͳͳሺ͵ͺͳ − ͵ʹͲሻ ∙ ሺ͵͸ + ሺͶ − ͳሻ ∙ Ͷሻ = Ͳ,Ͷͳ͵  ˏ/˔ ,  
 (6.27) 

 
ɝɞɟ   ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɦɟɬɤɭ Ɏɉɍ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 381,0 ɦ, ɤɨɬɨɪɚɹ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 

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

˅ˑ˒ܪ  = ˅଴ଶ ˒ˑܪ − ߙ ∙ ଴ ˒ˑ˅ଶʹ݃ = ͸,Ͷ͸ − ͳ,ͳ ∙ Ͳ,Ͷͳ͵ଶʹ ∙ ͻ,ͺͳ = ͸,Ͷͷ ˏ.  (6.28) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇Ɏɉɍɪ = ∇Ƚȼ + ɩɨɜܪ = ͵͹Ͷ + ͸,Ͷͷ = ͵ͺͲ,Ͷͷ ɦ.  (6.29) 

 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɨɬɦɟɬɤɢ ∇ʣʞʢ ɪɚɜɧɨɣ 381,0 ɦɟɬɪɚɦ, ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɜɨɞɨɫɥɢɜɚ. 

 
6.3.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 
ȼ ɬɚɛɥɢɰɭ 6.1 ɫɜɟɞɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ 

ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͸,Ͳ ˏ. ɉɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 6.3. 
 

Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ  
№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

1 0 0,756 15 8,4 3,384 29 16,8 14,772 
2 0,6 0,216 16 9 3,966 30 17,4 15,66 
3 1,2 0,042 17 9,6 4,584 31 18 16,944 
4 1,8 0 18 10,2 5,238 32 18,6 18,078 
5 2,4 0,036 19 10,8 5,922 33 19,2 19,242 
6 3 0,162 20 11,4 6,648 34 19,8 20,43 
7 3,6 0,36 21 12 7,41 35 20,4 21,654 
8 4,2 0,6 22 12,6 8,214 36 21 22,908 
9 4,8 0,876 23 13,2 9,048 37 21,6 24,186 
10 5,4 1,188 24 13,8 9,918 38 22,2 25,494 
11 6 1,536 25 14,4 10,964 39 22,8 26,826 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.1. 
№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

12 6,6 1,926 26 15 11,76 40 23,4 28,188 
13 7,2 2,364 27 15,6 12,732 41 24 29,53 
14 7,8 2,85 28 16,2 13,734 42 24,6 30,88 

 

 
Ɋɢɫɭɧɨɤ 6.3 – ɉɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ 

 
6.3.2.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫ. 6.4). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ 
ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 
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Ɋɢɫɭɧɨɤ 6.4 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.௠௔௫ଶ݃ ∙ ሺܤ + ሻଶయ˄ߜ∑ = √ ͳ,ͳ ∙ ͻͺ͵ଶͻ,ͺͳ ∙ ሺͶͺሻଶయ = ͵,͸ͳ  ˏ.  (6.30) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ∇ʜʞʢ − ∇ˇː˃ = ͵ͺͲ,Ͳ − ͵ʹͲ,Ͳ = ͸Ͳ,Ͳ ˏ.    (6.31) 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ξ బ் = ଴ܶℎˍ˓ = ͸Ͳ,Ͳ͵,͸ͳ = ͳ͸,͸ʹ ˏ.   (6.32) 

 
ɉɨ ɝɪɚɮɢɤɭ [33, ɪɢɫ. 9-55] ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ 

ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ బ், 

ɨɩɪɟɞɟɥɹɸ ξ˔ = Ͳ,ʹͳ ɢ ξ˔`` = ͵,Ͳ. 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = ξ௖ ∙ ℎкɪ = Ͳ,ʹͳ ∙ ͵,͸ͳ = Ͳ,͹͸ ɦ,  (6.33) 

 ℎ௖̀̀ = ξ௖`` ∙ ℎкɪ = ͵,Ͳ ∙ ͵,͸ͳ = ͳͲ,ͺ͵ ɦ.  (6.34) 

Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ˓=3060 (ɦ3/ɫ), hɇȻ = 5,24 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ (hc

’’> hɇȻ). 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 
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ɜɵɲɟ 40 ɦɟɬɪɨɜ, ɢ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɬɨ ɩɪɢɧɢɦɚɟɦ 
ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɚɫɵɜɚɟɦɨɣ ɫɬɪɭɢ. 

 
6.3.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ 
 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɤɚ: 
 ܽ = ℎʜʐ + ሺͳ − ʹሻˏ = ͷ,ͻ + ͳ,ͳ = ͹,Ͳ ˏ,  (6.35) 

 
ɝɞɟ  ℎʜʐ = ͷ,ͻ ˏ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ = Ͳ,Ͳͳ%. 
 Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ∇ʜʝʠ = ʓʜʏߘ + ܽ = ͵ʹͲ,Ͳ + ͹,Ͳ = ͵ʹ͹,Ͳ ˏ.  (6.36) 

 
 ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ∇ʜʞʢ − ∇ʜʝʠ = ͵ͺͲ − ͵ʹ͹ = ͷ͵ ˏ.  (6.37) 

 
 ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ʜܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͷ͵ = ʹͻ,Ͳʹ  ˏ/˔,  (6.38) 

 
ɝɞɟ 𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, 𝜑 = Ͳ,ͻ. 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎː = ːܸݍ = ʹͲ,Ͷͺʹͻ,Ͳʹ = Ͳ,͹ͳ ˏ,   (6.39) 

ݍ  = ܳ˓.ˑ˔ːܤ + ∑ ˄ߜ = ͻͺ͵Ͷͺ = ʹͲ,Ͷͺ ˏ/˔ 
 (6.40) 

 
ɑɢɫɥɨ Ɏɪɭɞɚ: 

ݎܨ  = ܸːଶ݃ ∙ ℎʜ = ʹͲ,Ͷ͹ଶͻ,ͺͳ ∙ Ͳ,͹ͳ = ͳʹͳ,͹͵.  (6.41) 

 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 

ܮ  = ௔ܭ ∙ ܼு ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ ቌͳ + √ͳ + (ܼ଴ܼு − ͳ) ∙ ͳ𝜑ଶ ∙ ቍߙ𝑖݊ଶݏ = = Ͳ,ͺ ∙ ͷ͵ ∙ Ͳ,ͻଶ ∙ ʹ𝑖݊ݏ ∙ ͵Ͳˑ ∙ 
 (6.42) 
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∙ ቌͳ + √ͳ + (͸Ͳͷ͵ − ͳ) ∙ ͳͲ,ͻଶ ∙ 𝑖݊ଶ͵Ͳˑቍݏ = ͸ͺ,ʹͳ ˏ 

 
ɝɞɟ  ܭ௔ − Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɤɰɢɢ, ܭ௔ = Ͳ,ͺ, ݎܨ ˃ˇ˖˓˗ ˈˎ˔ˋ˚ ˋ˓˒ > ͵ͷ; ߙ − ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵Ͳ. 

 ܼ଴ = ∇ʜʞʢ − ∇ʜʐ = ͵ͺͲ − ͵ʹͲ = ͸Ͳ ˏ.  (6.43) 

 
ɉɪɨɜɟɪɢɦ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ ܮ > Ͳ,ͷ ∙  .଴ݖ
 
68,21 > 0,5·60,0; 
 
68,21 > 30,0 – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
 ℎ˓˃ˊ = ݐ − ℎʜʐ = ͳͺ,͹ͺ − ͷ,ʹͶ = ͳ͵,ͷͶ ˏ.  (6.44) 

ݐ   = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎʜʐ݀ర ∙ ℎʜ = 

= (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ͳʹͳ,͹͵ర ) ∙ √ͳʹͳ,͹͵ ∙ √ͷ,ʹͶͳర ∙ Ͳ,͹ͳ = ͳͺ,͹ͺ ˏ 

 (6.45) 

 
 ɐɟɧɬɪ ɹɦɵ: 
ଵܮ  = ܮ + ଵߙ݃ݐݐ = ͸ͺ,ʹͳ + ͳͺ,͹ͺͲ,ͶͲ = ͳͳͷ,ͷͲ ˏ.   (6.46) 

ଵߙ݃ݐ  = ߙଶ݃ݐ√ + ʹ ∙ ݃ ∙ ሺͲ,ͷ ∙ ℎː ∙ ߙݏ݋ܿ + ܽ − ℎʜʐʜܸଶ ∙ ߙଶݏ݋ܿ = 

= ଶ͵Ͳˑ݃ݐ√ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ Ͳ,͸ͷ ∙ Ͳˑ͵ݏ݋ܿ + ͹,Ͳ − ͷ,ʹͶሻʹͻ,Ͳʹଶ ∙ ଶ͵Ͳˑݏ݋ܿ = Ͳ,ͶͲ 

 (6.47) 

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 ܾɪɚз = ʹ,ͷ ∙ ℎкɪ + ͵,͹ ∙ ℎɪɚз = ʹ,ͷ · ͵,͸ͳ + ͵,͹ · ͳ͵,ͷͶ = ͷͻ,ͳͳ  ɦ.  (6.48) 
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ɉɨ ɞɧɭ ɹɦɚ ɪɚɡɦɵɜɚ – ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ ʹ,ͷ · ℎˍ˓, ɝɞɟ ℎˍ˓ – ɤɪɢɬɢɱɟɫɤɚɹ 
ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ (6.29): 

 ʹ,ͷ · ℎˍ˓ = ʹ,ͷ ∙ ͵,͸ͳ = ͻ,Ͳʹ ˏ.  (6.49) 

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

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

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

 ܳ˓.˅. = ܸ˒ ˑˎ.˅ˇ˘˓.ݐ˔˓˃˄ + ܳ˒˓ = = ͸ͻ͵ͲͲͲͲͲͲͲͶ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ + ʹ͸͸ = ͻ͵Ͷ,ͶͲ ˏଷ/˔. 
 (6.50) 

 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ      (6.51) 

 
ɝɞɟ Q – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; 

       ʜʑʝ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 
       𝜔˅ˑ − ˒ˎˑ˜˃ˇ˟ ˅˞˘ˑˇːˑˆˑ ˑ˕˅ˈ˓˔˕ˋя. 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɨɟ ɱɟɬɵɪɟɦ. Ɍɨɝɞɚ ɪɚɫɯɨɞ ɱɟɪɟɡ 

ɨɞɧɨ ɜɨɞɨɩɪɨɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ 
 ܳଵ ˑ˕˅ = ܳ˓.˅. Ͷ = ʹ͵͵,͸Ͳ ˏଷ/˔;   (6.52) 

 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ʜʑʝ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 

ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h=3,5 ɦ, ɬɨɝɞɚ ɧɢɠɧɹɹ ɨɬɦɟɬɤɚ 
ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 324 ɦ. ɨɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

 ∇ʥʑʝ = ͵ʹͶ + ℎʹ = ͵ʹͷ,͹ͷ ˏ,  (6.53) 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 
 ʜʑʝ = ∇ʜʞʢ − ∇ʥʑʝ = ͵ͺͲ − ͵ʹͷ,͹ͷ = ͷͶ,͵ ˏ,  (6.54) 
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ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔˅ˑ = ܳଵ ˑ˕˅ߤ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ = ʹ͵͵,͸ͲͲ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͷͶ,͵ = ͺ,ͻͷ ˏଶ.  (6.55) 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ 3,5 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ 
 ܾ = 𝜔˅ˑℎ = ͺ,ͻͷ͵,ͷ = ʹ,ͷ͸ ˏଶ.  (6.56) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ 3 ɦ. 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔˅ˑ = ܾ ∙ ℎ = ͵,ͷ ∙ ͵ = ͳͲ,ͷ ˏଶ,  (6.57) 

 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɩɨɥɭɱɚɟɦ 4 ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɹ h=3,5 ɦ, b=3 ɦ. 
 
6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɨ ɩɪɢ 
ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

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

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

3) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 

4) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

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

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ (ɚɥɟɜɪɨɥɢɬ) 
ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 



80 
 

ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ 
ɬɚɤɨɣ ɩɥɨɬɢɧɵ – ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 

Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ m=0,67÷0,7. 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͵ͺͲ,Ͳ − ͵ͳͺ = ͸ʹ ˏ. (6.58) 

 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ˄ߜ) + ሺʹ ÷ ͵ሻ) = ͵ʹͲ − ʹ = ͵ͳͺ ˏ, (6.59) 

 
ɝɞɟ ߜ˄ = Ͳ, ∇ˇː˃ = ͵ʹͲ ˏ. 

 
Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
௡ܤ  = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ ͸ʹ = Ͷ͵ (6.60) 

 
6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 
ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ 

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

ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. 
ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ:  
 ܾ௖ = ܾ + ˅ߜ = ͻ + Ͷ = ͳ͵ ˏ, (6.61) 
 
ɝɞɟ ܾ௖ −ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ,        ܾ −ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ ɫɜɟɬɭ,        ߜ˅ −ɬɨɥɳɢɧɚ ɛɵɤɚ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɤɢ ɫɤɜɨɡɧɵɦ ɩɪɨɞɨɥɶɧɵɦ ɲɜɨɦ. 

 
6.4.3 Ȼɵɤɢ 
 
ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 

ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ.  
ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ Ȼɟɪɟɡɢɧɫɤɨɝɨ, ɞɥɹ b=9 ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ 

ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ߜʐ = ሺͲ,ʹ ÷ Ͳ,ʹͷሻ ∙ ܾ + ሺͲ,ͷ ÷ ʹሻˏ = Ͳ,ʹͷ ∙ ͻ + ͳ,͹ͷ =Ͷ ˏ. ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɛɵɤɚ, ɪɚɜɧɨɣ 4 ɦɟɬɪɚ.   
Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 0,8 ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 26 ɦ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 
 



81 
 

6.4.4 ɍɫɬɨɢ 
 
Ɋɚɡɥɢɱɚɸɬ ɭɫɬɨɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 

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

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

 
6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

 
Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɜɨɞɵ ɢɡ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɞɢɚɦɟɬɪɨɦ 20 ɫɦ ɢ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ 
ɨɫɹɦɢ ɞɪɟɧ 3 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 

 ܽˇ˓ ൒ ୢܪ ∙ γ୬Iˍ˓.௠ = ͸Ͳ,Ͳ ∙ ͳ.ʹͷʹͷ = ͵,Ͳ ˏ. (6.62) 

 
6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 16 ɦ, ɨɞɧɭ ɢɡ 
ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

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

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2 ɦ, ɜɵɫɨɬɨɣ – 3 ɦ. 

 
6.5 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɦ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ 

ɡɚɜɟɫɭ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 

 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ܤ = Ͳ,ͳ ∙ Ͷ͵,Ͳ = Ͷ,͵ ˏ,    (6.63) 
 
ɝɞɟ    ܤ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
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ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ௗܪ = Ͳ,ͷ ∙ ͷ͸,͸͸ = ʹͺ,Ͳ ˏ.          (6.64) 
ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͷ͸,͸͸ ˏ. (6.65) 
 

Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ʹͺ,Ͳ = ͳͶ,Ͳ ˏ.    (6.66) 

 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɸɬ ɛɨɥɟɟ 100 – 300 ɦɦ. 

ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ 200 ɦɦ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ:   
˅˃ˊߜ  = ܪ∆ ∙ ˓ˍܬ௡ߛ = ͵͵,ͻͻ ∙ ͳ,ʹͷͳͷ = ʹ,ͺ ˏ.      (6.67) 

 
ɝɞɟ    ∆ܪ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ, ∆ܪ = ͵͵,ͻͻ ˏ (ɢɡ ɩ. 6.6); 
˓ˍܬ    − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ܬˍ˓ = ͳͷ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 ݈ଶ > Ͷ ˏ ˋ ݈ଶ > ʹ˅˃ˊߜ  

(6.68) 

 ݈ଶ = ʹ˅˃ˊߜ = ʹ,ͺʹ = ͳ,Ͷ ˏ. (6.69) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ݈ଶ = ͹,ͷ ˏ. 
 
6.6 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱёɬɵ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɞɥɹ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɥɶɧɨɦɭ 
ɩɨɞɩɨɪɧɨɦɭ ɭɪɨɜɧɸ, ɚ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɨɦɭ, 
ɤɨɬɨɪɵɣ ɜɨɡɦɨɠɟɧ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɧɚ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. ɗɩɸɪɚ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.5. 
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Ɋɢɫɭɧɨɤ 6.5 – ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

 
Ⱦɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ: 
ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͵ͺͲ,Ͳ − ͵ʹ͵,ʹͶ = ͷ͸,͸͸ ˏ. (6.70) 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͷ͸,͸͸ = ʹʹ,͸͸ ˏ. (6.71) 
ௗ௥ܪ   = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͷ͸,͸͸ = ͳͳ,͵͵ ˏ,      (6.72) 
 
6.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

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

6.7.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad.  ܵ˒ˎ = ͳ͵͹ʹ,Ͳͳ ˏଶ , ܵ˄ଵ = ʹʹʹ͵,ͺ͵ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ 

ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
ଵˎ˒ܩ   = ܵ˒ˎ ∙ ܾ ∙ ܾ˄ߛ + ˄ߜ = ͳ͵͹ʹ,Ͳͳ ∙ ͻ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͻ + Ͷ = ʹʹ͵͸͵,͵Ͷˍʜˏ . (6.73) 
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ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ   = ܵ˄ ∙ ˄ߜ ∙ ܾ˄ߛ + ˄ߜ = ʹʹʹ͵,ͺ͵ ∙ Ͷ ∙ ʹͶͲͲ ∙ ͻ,ͺͳͻ + Ͷ = ͳ͸ͳͳͲ,ͳͳ ˍʜˏ.  (6.74) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͸ͺ ∙ √͸ͺ ∙ ͻ,ͺͳ = ʹͻͻ,ʹʹ ˍʜ (6.75) 

 
ɝɞɟ  ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 

ɉɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = = ሺ͵ͺͳ,Ͳ − ͵͹Ͷ,Ͳ + Ͳ,ͷሻ ∙ ͻ = ͸͹,ͷ ˏଶ. (6.76) 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
зܩ  
ɪɚɫɱ = ܳзܾ + ˄ߜ = ʹͻͻ,ʹʹͻ + Ͷ = ʹ͵,Ͳʹ ɤɇ

ɦ .       (6.77) 

 
6.7.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
1) ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
  ܶ˅ = ௪ߩ ∙ ݃ ∙ ʹ˅ଶܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͸ʹଶʹ = ͳͺͺͷͶ,ͺʹ ˍʜˏ.   (6.78) 

˅ܪ  = ʜʞʢߘ − ʞʝʓߘ = ͵ͺͲ,Ͳ − ͵ͳͺ,Ͳ = ͸ʹ ˏ. (6.79) 
 
2) ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ௪ߩ ∙ ݃ ∙ ʹଶːܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͷ,͵Ͷଶʹ = ͳ͵ͻ,ͺ͹ ˍʜˏ.  (6.78) 

ːܪ  = − ʢʜʐߘ ʞʝʓߘ = ͵ʹ͵,͵Ͷ − ͵ͳͺ,Ͳ = ͷ,͵Ͷ ˏ. (6.79) 
 
ɉɥɟɱɨ ɞɥɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɬɪɟɬɶ 

ɜɵɫɨɬɵ ɩɨɜɟɪɯɧɨɫɬɢ ɞɚɜɥɟɧɢɹ: 
 ்݈˅ = ∇ʜʞʢ − ∇˒ˑˇˑ˛˅˞͵ = ͵ͺͲ − ͵ͳͺ͵ = ʹͲ,͸͹ ˏ, (6.80) 
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்݈ː = ∇ʜʐ௠𝑖௡ − ∇˒ˑˇˑ˛˅˞͵ = ͵ʹ͵,ʹͶ − ͵ͳͺ͵ = ͳ,͹ͷ ˏ, (6.81) 

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

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ. ɉɥɟɱɨ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɨ ɧɭɥɸ. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹʹͻ,͸ʹ = ʹʹͷʹ,ͷ͹ ˍʜ. (6.82) 
 
6.7.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 

ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɶɧɵɯ ɟё ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ AutoCAD. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵ˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ͹Ͷ,ͺͳ = Ͷ͸ͷ͹,ͺͻ ˍʜ. (6.83) 
 
6.7.5 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 
 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 
ɮɨɪɦɭɥɟ: 

ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ːʹቁ = = ͳͲ ∙ ͷ ∙ tanଶ (Ͷͷ − ʹͲʹ) = ʹͶ,ͷ ˍʜˏଶ . (6.84) 

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

hɧ– ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ, 
 ℎː = ∇ˊ˃ˋˎ − ∇ˇː˃ = ͵ʹͷ − ͵ʹͲ = ͷ ˏ. (6.85) 
 

ɝɞɟ 𝜑ː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ℎː ∙ ʹː݌ = ͷ ∙ ʹͶ,ͷʹ = ͸ͳ,ʹͷ ˍʜˏ

 
(6.86) 

 
6.7.6 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
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Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 

ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. 
Ɇɨɠɟɜɢɬɢɧɨɜɚ. 

 ℎ૙ = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ ʹ,ͷͺଶ͵ʹ,ͺ͹ = Ͳ,͸Ͷ ˏ. (6.87) 

 ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,ͷͺ ∙ (͵ʹ,ͺ͹͵,ͳͶ + Ͳ,͸Ͷ ʹ )  =   ͳ͵͸,ͷ ˍʜˏ
 

(6.88) 

 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ:  
௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͵ʹ,ͺ͹͸,ʹͺ − ͵ͅ ∙ ʹ,ͷͺ = Ͷ,͵. (6.89) 

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

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɟɦ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɞɨɲɜɵ. ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ 
«–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ [34]. 

 
Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ𝑓 ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 
Ɍɜ 1,00  18854,82 20,67 389666,28 
Ɍɧ 1,00  139,87 -1,78 -248,97 
Gɛ 0,95 Ļ 15304,60 -11,63 -177992,54 

Gɩɥ 0,95 Ļ 21245,17 -7,22 -153390,15 
Wɜɡɜ 1,00  2252,57 0,00 0,00 
Wɮ 1,00  4657,89 10,52 49000,96 
Qɡ 0,9 Ļ 20,72 -18,34 -379,91 ܹ˅ ˑˎː 1,00  136,50 57,73 7880,43 ܧː 1,20  73,50 3,67 269,50 

F 
← 
ĺ 18924,95 

N Ļ 29660,03 
Ɇ Σ 114805,60 
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Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = = − ʹͻ͸͸Ͳ,Ͳ͵Ͷ͵,Ͳ + ͸ ∙ ͳͳͶͺͲͷ,͸ͲͶ͵,Ͳଶ = −͵ͳ͹,ʹʹ ˍʜˏଶ , 

(6.90) 

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

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = = −ͻ,ͺͳ ∙ ͸ʹ = −͸Ͳͺ,ʹʹ ˍʜˏଶ ,  (6.91) 

 
ɝɞɟ ߛ௪ = ͻ,ͺͳ кН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ 
ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸߙ ଵ, ɝɞɟߙ
ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 
ௗ௨ܪ  = ∇ʜʞʢ − ∇ʞʝʓ = ͵ͺͲ,Ͳ − ͵ͳͺ,Ͳ = ͸ʹ,Ͳ ˏ . (6.92) 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ (6.93) 

 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −͵ͳ͹,ʹʹ ˍʜˏଶ .  (6.94) 

 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ͸ʹ = −͸Ͳͺ,ʹʹ ˍʜˏଶ . (6.95) 

 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

 𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = = − ʹͻ͸͸Ͳ,Ͳ͵Ͷ͵,Ͳ − ͸ ∙ ͳͳͶͺͲͷ,͸ͲͶ͵,Ͳଶ = −ͳͲ͸ʹ,͵ͳ ˍʜ/ˏଶ, 
(6.96) 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ͳͲ͸ʹ,͵ͳ ∙ Ͳ,͹ͺଶ − ͻ,ͺͳ ∙ ͷ,͵Ͷ ∙ ሺͳ − Ͳ,͹ͺଶሻ = = −͸͸͸,ͺʹ ˍʜ/ˏଶ , (6.97) 

 



88 
 

ɝɞɟ݉௧ = tan ௗ௧ܪ ;ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ଶ, ɝɞɟߙ  - 
ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
ௗ௧ܪ  = ∇ʢʜʐሺܳʜʞʢሻ − ∇ʞʝʓ = ͵ʹ͵,͵Ͷ − ͵ͳͺ = ͷ,͵Ͷ ˏ. (6.98) 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ = = −ሺͻ,ͺͳ ∙ ͷ,͵Ͷ − ͳͲ͸ʹ,͵ͳሻ ∙ Ͳ,͹ͺ = ͹ͺ͹,͹Ͷ ˍʜˏଶ . (6.99) 

 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = = −ͳͲ͸ʹ,͵ͳ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͻ,ͺͳ ∙ ͷ,͵Ͷ ∙ Ͳ,͹ͺଶ = = −ͳ͸͹͸,͹ͷ ˍʜˏଶ . 
(6.100) 

 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ ͷ,͵Ͷ = −ͷʹ,͵ͻ ˍʜˏଶ . (6.101) 

 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɪɚɫɱёɬɵ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 6.3. 
 

Ɍɚɛɥɢɰɚ 6.3 - ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 
Ƚɪɚɧɶ ɇɚɩɪɹɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ, ɤɉɚ 

ȼɟɪɯɨɜɚɹ 

𝜎௨௬ -317,22 𝜎௫௨ -608,22 𝜏௫௬௨  0 𝜎ଵ௨ -317,22 𝜎ଷ௨ -608,22 

ɇɢɡɨɜɚɹ 

𝜎௬௧ -1062,31 𝜎௫௧ -666,82 𝜏௫௬௧  787,74 𝜎ଵ௧ -52,39 𝜎ଷ௧ -1676,75 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ ,  (6.102) 
 

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

௖ௗߛ ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹߛ   = Ͳ,ͻ; 
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 ܴ௕ − ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ, ɢɫɯɨɞɹ ɢɡ ɤɥɚɫɫɚ ɛɟɬɨɧɚ 
ȼ =10, ɩɪɢɧɢɦɚɟɦ ܴ௕ = ͹ͷͲͲˍʜ/ˏଶ. 

 ͳ,ʹͷ ∙ ͳ ∙ ͳ͸͹͸,͹ͷ < Ͳ,ͻ ∙ ͹ͷͲͲ  
 ʹͲͻͷ,ͻͶ ˍʜ/ˏଶ < ͸͹ͷͲ ˍʜ/ˏଶ  
 

ɍɫɥɨɜɢɟ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ ,             (6.103) 
 −͵ͳ͹,ʹʹ ˍʜ/ˏଶ < Ͳ –  ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ.  

 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨. (6.104)ܪ
 ͵ͳ͹,ʹʹ ˍʜˏଶ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ሺ͵ͺͲ,Ͳ − ͵ʹ͵,ʹͶሻ ˍʜˏଶ .   

 ͵ͳ͹,ʹʹ ˍʜˏଶ ൒ ͳͷͷ,Ͳ ˍʜˏଶ .   

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.7.8 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 

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

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

  ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒ ௡ߛ ,           (6.105) 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ = = ͳͺͺͷͶ,ͺʹ − ͳ͵ͻ,ͺ͹ + ͳ͵͸,ͷ + ͹͵,ͷ = ͳͺͻʹͶ,ͻͷ ˍʜˏ. (6.106) 
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ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ) ∙ tan 𝜑 + ܿ ∙ 𝜔 = = ሺʹͳʹͶͷ,ʹ + ͳͷ͵ͲͶ,͸ − ʹʹͷʹ,͸ − Ͷ͸ͷ͹,ͻ + ʹͲ,͹ሻ ∙ Ͳ,͹ +ͳͲͲ ∙ Ͷ͵,Ͳ = ʹͷͲ͸ʹ,Ͳʹ ˍʜ/ˏ , (6.107) 

 
ɝɞɟ   ݊ܽݐ𝜑 = Ͳ,͹ͺ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɫɤɚɥɵ ɜ ɨɫɧɨɜɚɧɢɢ (ɝɪɚɧɢɬ); 

  ܿ = ͳͲͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɝɪɚɧɢɬɚ; 
  𝜔 = ɩܤ ∙ ͳ = Ͷ͵,Ͳ ɦଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 

ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ (ɩɨ ɮɨɪɦɭɥɟ 6.105): 
 ʹͷͲ͸ʹ,Ͳʹ ∙ Ͳ,ͻͷͳͺͻʹͶ,ͻͷ ∙ ͳ,Ͳ ൒ ͳ,ʹͷ,  

 ͳ,ʹ͸ ൒ ͳ,ʹͷ  – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.   
 

ɉɨ ɩɪɨɜɟɞёɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 
ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ ɧɚɞёɠɧɨɫɬɢ 
ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё ɭɫɬɨɣɱɢɜɨɫɬɶ. 
  



91 
 

7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɬɪɭɞɚ. 
 
7.1 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 

Ʉɨɧɤɭɞɟɪɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ. 

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɹɟɬ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
– ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɧɚɞɡɨɪ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
– ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ; 
– ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 

ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
– ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɢ ɤɨɨɪɞɢɧɢɪɭɟɬ ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ 

ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ 

ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. 
Ⱦɨɥɠɧɨɫɬɧɚɹ ɢɧɫɬɪɭɤɰɢɹ – ɷɬɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ–ɩɪɚɜɨɜɨɣ ɞɨɤɭɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ, ɨɛɹɡɚɧɧɨɫɬɢ, ɩɪɚɜɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɫɨɬɪɭɞɧɢɤɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɢɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɞɨɥɠɧɨɫɬɢ. 

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ–ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɚɤɢɯ ɤɚɤ: 

– ȽɈɋɌ 12.0.230–2007 Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ «ɋɢɫɬɟɦɚ 
ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ» ɉɪɢɤɚɡ Ɋɨɫɬɟɯɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɬ 10.07.2007 N 169–ɫɬ (ɪɟɞ. ɨɬ 
31.10.2013); 

– «ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» ɩɪɢɤɚɡ 
ɦɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 №328ɧ (ɢɡɦ. ɧɚ 19. 
02. 2016 ɝ); 

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

– ɞɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ 
ɩɪɢɜɟɫɬɢ ɢɥɢ ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, 
ɚɜɚɪɢɹɦ, ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ. 
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ɇɚ Ʉɨɧɤɭɞɟɪɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ–ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ 
ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ – ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
ɪɨɫɬ ɩɪɢɛɵɥɢ; ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ: ɡɚ ɪɚɛɨɬɭ ɫ 
ɜɪɟɞɧɵɦɢ ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɫ ɬɪɚɜɦɚɬɢɡɦɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ. Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɧɨɪɦɚɬɢɜɧɨ–ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɚɤɬ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ» (ɢɡɦ. 27.04.2017). 

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

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ ɷɥɟɤɬɪɨ-, 
ɩɨɠɚɪɨ-, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ, ɪɚɛɨɬɧɢɤɭ, ɩɪɨɲɟɞɲɟɦɭ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɜɵɞɚɟɬɫɹ ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ Ʉɨɧɤɭɞɟɪɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ 
ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ 
ɧɚɩɪɹɠɟɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɭɥɟɧɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɊȾ 153–34–03.205–2001 «ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ». 

ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɫ ɛɨɥɶɲɢɦ ɬɨɤɨɦ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

1) ɜɫɟ ɩɪɢɥɟɝɚɸɳɢɟ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɜ ɨɛɳɢɣ ɤɨɧɬɭɪ 
ɡɚɡɟɦɥɟɧɢɹ; 

2) ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɜɵɪɚɜɧɢɜɚɧɢɸ ɩɨɬɟɧɰɢɚɥɨɜ ɜɧɭɬɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ; 

3) ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɫɬɟɧ ɧɚ ɝɥɭɛɢɧɟ 1 ɦ ɞɨɥɠɟɧ ɛɵɬɶ 
ɩɪɨɥɨɠɟɧ ɩɪɨɜɨɞɧɢɤ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɡɚɡɟɦɥɹɸɳɢɦɢ ɩɪɨɜɨɞɧɢɤɚɦɢ ɜɧɭɬɪɢ 
ɡɞɚɧɢɹ, ɚ ɭ ɜɯɨɞɨɜ ɢ ɜɴɟɡɞɨɜ ɜ ɡɞɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɜɵɪɚɜɧɢɜɚɧɢɟ 
ɩɨɬɟɧɰɢɚɥɨɜ ɩɭɬɟɦ ɩɪɨɤɥɚɞɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɥɨɫ ɫ ɩɨɫɬɟɩɟɧɧɵɦ 
ɡɚɝɥɭɛɥɟɧɢɟɦ; 
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4) ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ ɭɫɬɪɚɢɜɚɬɶ ɚɫɮɚɥɶɬɢɪɨɜɚɧɧɵɟ ɨɬɦɨɫɬɤɢ 
ɲɢɪɢɧɨɣ 1–1,5 ɦ. 

Ɍɚɤ ɤɚɤ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɭɫɬɚɧɨɜɤɚɯ ɢɦɟɸɬ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ, ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɬɟɪɦɢɱɟɫɤɚɹ 
ɫɬɨɣɤɨɫɬɶ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ. ɋɟɱɟɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɛɪɚɧɵ ɬɚɤɢɦɢ, ɱɬɨɛɵ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɩɨ ɧɢɦ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɬɟɦɩɟɪɚɬɭɪɚ ɢɯ ɡɚ ɜɪɟɦɹ, ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɨɫɧɨɜɧɨɣ ɡɚɳɢɬɵ ɧɟ ɩɪɟɜɵɫɢɥɚ ɞɨɩɭɫɬɢɦɨɣ (400° ɋ). 

ɇɚ Ʉɨɧɤɭɞɟɪɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ 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. 

Ɋɚɛɨɱɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 

 
7.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ʉɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɠɚɪɚ, ɨɝɪɚɧɢɱɟɧɢɸ ɟɝɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɚɯ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ "ɉɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ", ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɢ ɜɟɞɨɦɫɬɜɟɧɧɵɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ, ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɨɛɭɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɢ 
ɪɭɤɨɜɨɞɢɬɟɥɟɣ. 

Ɍɚɤ ɤɚɤ ɬɟɪɪɢɬɨɪɢɹ ɛɭɞɭɳɟɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚɯɨɞɢɬɫɹ ɜ ɦɚɥɨɧɚɫɟɥɟɧɧɨɣ 
ɡɨɧɟ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 
ɛɥɢɡɨɫɬɢ ɨɬ ɫɬɚɧɰɢɢ, ɨɛɫɥɭɠɢɜɚɸɳɭɸ ɤɚɤ ɝɢɞɪɨɭɡɟɥ, ɬɚɤ ɢ ɛɥɢɡɥɟɠɚɳɢɟ 
ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɨɛɴɟɤɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɦɢ ɨɫɧɚɳɚɸɬɫɹ ɨɛɴɟɤɬɵ. 

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ 
ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɪɚɡɦɟɳɚɸɬ 
ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ. ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ – 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ, ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ. 

Ɍɭɲɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ 
ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɦɨɧɬɢɪɭɸɬɫɹ ɧɚ 
ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɨ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɟɦɤɨɫɬɢ, ɤɭɞɚ ɛɭɞɟɬ ɫɥɢɜɚɬɶɫɹ ɜɨɞɧɨ–ɦɚɫɥɹɧɚɹ ɫɦɟɫɶ, 
ɨɛɪɚɡɭɸɳɚɹɫɹ ɜɨ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. ȼ ɷɬɨɦ ɦɚɫɥɨɫɛɨɪɧɢɤɟ 
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ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɵ ɢ ɦɚɫɥɚ. ȼɦɟɫɬɢɦɨɫɬɶ 
ɦɚɫɥɨɫɛɨɪɧɢɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɨɛɴɟɦɭ ɦɚɫɥɚ ɜ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɌȾɐ–250000/500. 

Ɋɚɡɪɚɛɨɬɚɟɦ ɭɫɬɚɧɨɜɤɭ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɞɥɹ ɲɟɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɌȾɐ–250000/500, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɭ ɡɞɚɧɢɹ Ƚɗɋ, ɫ ɩɥɨɳɚɞɶɸ ɡɚɳɢɳɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ Fɡ = 180 ɦ2. 

ɋɨɝɥɚɫɧɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤȼ ɢ ɜɵɲɟ ɦɨɳɧɨɫɬɶɸ 
63 Ɇȼ·Ⱥ ɢ ɛɨɥɟɟ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɤɚɦɟɪɚɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɭ ɡɞɚɧɢɣ Ƚɗɋ 
ɨɫɧɚɳɚɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ⱥɍȼɉ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɤɥɸɱɚɟɬ ɭɫɬɚɧɨɜɤɭ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
(ɍȼɉ) ɢ ɫɢɫɬɟɦɭ ɟɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɋȺɍ). 

ɍȼɉ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɫɬɨɢɬ ɢɡ ɜɨɞɨɩɢɬɚɬɟɥɹ, ɫɢɫɬɟɦɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɫ ɨɬɞɟɥɶɧɵɦɢ ɫɟɤɰɢɹɦɢ. Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɍȼɉ ɫɨɫɬɨɢɬ ɢɡ ɩɨɞɜɨɞɹɳɟɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ, ɡɚɩɨɪɧɨ–ɩɭɫɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (Ɂɉɍ) ɢ ɫɭɯɨ–ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɵ, 
ɫɨɫɬɨɹɳɟɣ ɢɡ ɩɢɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɫɟɬɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɞɪɟɧɱɟɪɧɵɦɢ ɨɪɨɫɢɬɟɥɹɦɢ. 

ɋɨɝɥɚɫɧɨ ɊȾ 34.15.109 – 91 «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɦɚɫɥɹɧɵɯ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ», ɞɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɨɣ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ ɬɢɩɚ ɈɉȾɊ–15 ɫ ɩɥɨɳɚɞɶɸ ɨɪɨɲɟɧɢɹ Fo = 12 
ɦ2. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɪɨɫɢɬɟɥɟɣ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɪɨɲɟɧɢɟ ɪɚɫɩɵɥɟɧɧɨɣ 
ɜɨɞɨɣ ɡɚɳɢɳɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 0,2 ɥ/ɫ×ɦ2. 

Ɇɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ: 
 
n=F3∙0.2q=180∙0.24=9 ɲɬ (7.1) 

 
ɝɞɟ n – ɦɢɧɢɦɚɥɶɧɨɟ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɤɨɥɢɱɟɫɬɜɨ 

ɨɪɨɫɢɬɟɥɟɣ [ɲɬ]; 
Fɡ =180 ɦ2 – ɡɚɳɢɳɚɟɦɚɹ ɨɪɨɫɢɬɟɥɹɦɢ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ; 
0,2 – ɧɨɪɦɚɬɢɜɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɪɨɲɟɧɢɹ [ɥ/ɫ×ɦ2]; 
q –ɪɚɫɯɨɞ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɵɣ ɱɟɪɟɡ ɨɪɨɫɢɬɟɥɹ, ɩɪɢɧɢɦɚɟɦ 4 ɥ/ɫ. 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ: 
 
n=∙F3F0=18012=15 ɲɬ (7.2) 

 
ɉɪɢɧɢɦɚɟɦ n = 15 ɲɬ. 
ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɨɪɨɫɢɬɟɥɟɣ: 
 
Q=n∙q=15∙4=60 ɥ/ɫ=0,06 ɦ3/ɫ. (7.3) 

 
Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɞɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɫɨɝɥɚɫɧɨ ɊȾ 

34.15.109 – 91, ɫɨɫɬɚɜɥɹɟɬ t = 10 ɦɢɧ. Ɂɚɩɚɫ ɜɨɞɵ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ Ⱥɍȼɉ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ = 1800 ɫ. 

Ɉɛɳɢɣ ɡɚɩɚɫ ɜɨɞɵ: 
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V=0,06∙1800=108 ɦ3. (7.4) 

 
ɋɨɝɥɚɫɧɨ ɊȾ 34.15.109 – 91, ɟɦɤɨɫɬɶ ɜɨɞɨɧɚɩɨɪɧɨɝɨ ɛɚɤɚ ɞɨɥɠɧɚ 

ɩɪɢɧɢɦɚɬɶɫɹ ɧɟ ɦɟɧɟɟ 3 ɦ3. ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
Ʉɨɧɤɭɞɟɪɫɤɨɝɨ Ƚɍ  

 
7.3.1 ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ʉɨɧɤɭɞɟɪɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

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

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

ȼ ɞɚɧɧɵɣ ɩɟɪɢɨɞ ɧɚɪɭɲɚɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɣ ɥɚɧɞɲɚɮɬ ɦɟɫɬɧɨɫɬɢ. ȼɨɞɚ, 
ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɪɟɤɭ ɫ 
ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɪɢɦɟɫɹɦɢ – ɱɚɫɬɢɰɚɦɢ ɩɟɫɤɚ, ɝɥɢɧɵ ɢ ɬ. ɩ. ȼɨɡɦɨɠɧɨ 
ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɵ ɤɨɦɦɭɧɚɥɶɧɨ–ɛɵɬɨɜɵɦɢ ɫɬɨɤɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɨɫёɥɤɚ. 
ɋɨɡɞɚɧɧɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɪɢɜɨɞɢɬ ɤ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɢɡɦɟɧɟɧɢɹɦ. ȼ ɩɟɪɜɵɟ 
ɝɨɞɵ ɩɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɧɟɦ ɩɨɹɜɥɹɟɬɫɹ ɦɧɨɝɨ ɪɚɡɥɨɠɢɜɲɟɣɫɹ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɚ "ɧɨɜɵɣ" ɝɪɭɧɬ ɦɨɠɟɬ ɪɟɡɤɨ ɫɧɢɡɢɬɶ ɭɪɨɜɟɧɶ ɤɢɫɥɨɪɨɞɚ ɜ 
ɜɨɞɟ. Ƚɧɢɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɵɞɟɥɟɧɢɸ ɨɝɪɨɦɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ – ɦɟɬɚɧɚ ɢ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ. Ɍɚɤɠɟ ɧɚ ɷɬɚɩɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɭɳɟɫɬɜɭɸɬ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ, 
ɧɚɩɪɢɦɟɪ, ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ ɜ Ⱦȼɋ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɚɬɦɨɫɮɟɪɭ 
ɩɨɫɬɭɩɚɸɬ: ɞɢɨɤɫɢɞ ɢ ɨɤɫɢɞ ɚɡɨɬɚ, ɞɢɨɤɫɢɞ ɫɟɪɵ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɫɚɠɚ, 
ɤɟɪɨɫɢɧ, ɛɟɧɡɢɧ ɧɟɮɬɹɧɨɣ. ɇɟɢɡɛɟɠɧɵ ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɬɢɥɢɡɢɪɨɜɚɧɵ ɫɩɟɰɢɚɥɶɧɵɦ ɨɛɪɚɡɨɦ.  

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); 
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1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 

1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 

1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ; 

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

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

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ 

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

ɨɩɚɫɧɨɫɬɢ; 
2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

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

ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 
2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 

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

ɠɭɪɧɚɥɚɯ; 
2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 

ɉȾȼ; 
2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, ɞɪɟɧɚɠɧɵɯ 

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

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

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 
7.3.2 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ–ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

1. Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ (ɤɨɞ ɨɬɯɨɞɨɜ 
ɩɨ ɎɄɄɈ – 2014 ɝ.  8 22 201 01 21 5 (ɪɟɞ. ɨɬ 16.08.2016)): 

ܯ  = 𝑁⋅௤ଵ଴଴% ⋅ ߩ = ଽହଷହ଼ଽ⋅ଵ,଼ଵ଴଴% ⋅ ʹ,ͷ = Ͷʹͻͳʹɬ. (7.5) 

 
ɝɞɟ ܰ– ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (953589 ɦ3), 
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 .(ɬ/ɦ3 2,5= ߩ) ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 –ߩ ,(%1,8= ݍ) % ,ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ –ݍ
2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ (ɤɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 ɝ. 4 61 010 01 
20 5 (ɪɟɞ. ɨɬ 16.08.2016)): 

ܯ  = 𝑁⋅௤ଵ଴଴% ⋅ ߩ = ଵସହ⋅ଵ,଴ଵ଴଴% ⋅ ʹ,Ͳ = ʹ,ͻɬ. (7.6) 

 
ɝɞɟ ܰ– ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (145ɬ) ݍ– ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) ߩ– ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3) 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 42912 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 2.9 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. 

 
7.3.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
 
ȼ ɩɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 

ɦɨɧɬɚɠɚ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɚɜɢɥɚ ɢ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɤɨɧɬɪɨɥɶ ɡɚ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ ɜ ɡɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɇɚɥɚɝɚɸɬɫɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɜɵɛɪɨɫɚɦ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ». №96–ɎɁ ɨɬ 4 ɦɚɹ 
1999 ɝ (ɢɡɦ. 13 ɢɸɥɹ 2015 ɝ.). 

- Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ–ɬɟɯɧɢɱɟɫɤɢɟ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: ɭɤɪɵɬɢɟ ɫɵɩɭɱɢɯ ɝɪɭɡɨɜ ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɞɭɜɚɧɢɹ 
ɢ ɩɨɬɟɪɶ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ;  

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɞɟɪɠɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɚɯ;  

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɥɭɱɲɟɧɧɵɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɷɦɢɫɫɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ;  

- ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɥɟɠɚɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ;  

- ɡɚɩɪɟɬ ɧɚ ɫɜɟɪɯɧɨɪɦɚɬɢɜɧɭɸ ɪɚɛɨɬɭ ɞɜɢɝɚɬɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɩɪɟɞɟɥɚɯ ɫɬɨɹɧɤɢ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ ɢ ɨɛɴɟɤɬɚɯ;  
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- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ, ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɝɢɞɪɨɨɛɟɫɩɵɥɟɜɚɧɢɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɨɛɨɝɚɬɢɬɟɥɶɧɨɝɨ ɢ 
ɛɟɬɨɧɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

 
7.3.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
Ʉɨɧɤɭɞɟɪɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɪɟɤɟ 

Ʉɨɧɤɭɞɟɪɚ. ɉɪɨɬɟɤɚɟɬ ɩɨ ɋɟɜɟɪɨ-Ȼɚɣɤɚɥɶɫɤɨɦɭ ɧɚɝɨɪɶɸ, ɝɞɟ ɧɚ 43 ɤɢɥɨɦɟɬɪɟ 
ɨɬ ɭɫɬɶɹ ɫɨɟɞɢɧɹɟɬɫɹ ɫ Ɇɚɥɨɣ Ʉɨɧɤɭɞɟɪɢ ɢ ɫ ɷɬɨɝɨ ɦɟɫɬɚ ɧɚɡɵɜɚɟɬɫɹ 
Ʉɨɧɤɭɞɟɪɢ.  

ɉɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɜ ɷɬɨɦ ɪɚɣɨɧɟ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɧɟɜɵɫɨɤɚ 3,09 
ɱɟɥ./ɤɦ2. ȼ ɩɪɢɥɟɠɚɳɢɯ ɤ ɦɟɫɬɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɪɚɣɨɧɚɯ 
ɧɚɯɨɞɢɬɫɹ ɩɨɫɟɥɨɤ Ʉɨɧɤɭɞɟɪɚ, ɧɚɫɟɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɥɨ 583 ɱɟɥɨɜɟɤ ɧɚ 
2005 ɝ, ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɨɫɟɥɨɤ ɧɟɠɢɥɨɣ. ɉɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ 
ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɜɧɚ ͳͻ ˕˞˔. ˍˏଶ, ɜ ɬɨɦ ɱɢɫɥɟ 0 ɝɚ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ, 19 ɬɵɫ. ɝɚ ɥɟɫɨɩɨɤɪɵɬɨɣ ɩɥɨɳɚɞɢ. ɇɚ 
ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ ɜɚɠɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɫɨɰɢɚɥɶɧɨ–ɤɭɥɶɬɭɪɧɵɟ ɨɛɴɟɤɬɵ ɢ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ. 

ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɢɬ: 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɟɞɟɥɚɯ 

ɡɚɬɨɩɥɟɧɢɹ; 
– ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
– ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 

ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ. 
 Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

– ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ 
ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 

– ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 

– ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 

 
7.3.5 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 21 ɧɨɹɛɪɹ 2007 ɝ. № 800 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 
– ɎɁ ɨɬ 3.06.2006 (ɢɡɦ. 31.10.2016 ɝ.) ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɚ ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 

https://ru-wiki.ru/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BE-%D0%91%D0%B0%D0%B9%D0%BA%D0%B0%D0%BB%D1%8C%D1%81%D0%BA%D0%BE%D0%B5_%D0%BD%D0%B0%D0%B3%D0%BE%D1%80%D1%8C%D0%B5
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ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱёɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ. ȼ 
ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ 
ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, 
ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ–ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 21 ɧɨɹɛɪɹ 2007 ɝ. № 800 ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ–ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 

– ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ, ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡ ɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 

– ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 

– ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞ; 

– ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ ɧɟ 
ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ–ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ); 

– ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ 
ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 

ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɨɝɪɚɧɢɱɟɧɢɹɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

– ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
– ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɬɜɚɥɨɜ ɪɚɡɦɵɜɚɟɦɵɯ ɝɪɭɧɬɨɜ; 
– ɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ, ɤɪɨɦɟ ɚɜɬɨɦɨɛɢɥɟɣ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ. 
 
7.3.6. ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 

ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɩɨɫɬɭɩɥɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɭ ɪɟɤ ɧɢɠɟ ɩɥɨɬɢɧɵ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɬɢɥɢɡɚɰɢɹ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ, 
ɪɟɚɝɟɧɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ.  

Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ–ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɩɨɞɲɢɩɧɢɤɢ), ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ ɨɱɢɫɬɤɢ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɛɪɨɫɨɜ ɧɟɨɛɯɨɞɢɦɨ:  
1. Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɬɚɧɰɢɢ ɨɛɨɪɭɞɨɜɚɬɶ ɫɥɢɜɧɵɦɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 

ɪɟɡɟɪɜɭɚɪɚɦɢ, ɤɨɬɨɪɵɟ ɜ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɨɛɟɫɩɟɱɚɬ ɩɨɥɧɵɣ ɫɛɨɪ ɦɚɫɥɚ;  
2. Ɍɭɪɛɢɧɵ ɨɫɧɚɫɬɢɬɶ ɫɨɜɪɟɦɟɧɧɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 

ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɦɢ ɩɨɩɚɞɚɧɢɟ ɦɚɫɥɚ ɜ ɜɨɞɭ;  
3. ɋɬɨɱɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɜɨɞɵ ɫɛɪɚɫɵɜɚɬɶ ɜ ɜɨɞɨɟɦ 

ɧɟɡɚɝɪɹɡɧɟɧɧɵɦɢ;  
4. ɏɨɡɹɣɫɬɜɟɧɧɨ–ɛɵɬɨɜɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɟɪɟɞ ɜɵɩɭɫɤɨɦ ɜ ɜɨɞɨɟɦ 

ɨɱɢɳɚɬɶ ɢ ɯɥɨɪɢɪɨɜɚɬɶ; 
5. Ɍɜɟɪɞɵɟ ɨɫɚɞɤɢ ɢɡ ɨɬɫɬɨɣɧɢɤɨɜ ɜɵɜɨɡɢɬɶ ɧɚ ɫɜɚɥɤɢ. 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 

ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
– ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

–ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

– ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɢ 
ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 
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8 Ɉɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɜ ɬɚɛɥɢɰɟ 8.1. 
 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧ

ɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 570 570 570 570 570 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4000 4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬɱ 2280000 2280000 2280000 2280000 2280000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1,4 1,4 1,4 1,4 1,4 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɇȼɬɱ 31920 31920 31920 31920 31920 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬɱ 

 
2248080 

 
2248080 

 
2248080 

 
2248080 

 
2248080 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬɱ 
1007 1042 1077 1110 1143 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 2263,8 2342,5 2421,2 2495,4 2569,6 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 377,30 390,42 403,53 415,89 428,26 
 
ȼɵɜɨɞ: ɋ 2020 ɞɨ 2033 ɝɨɞɚ ɞɨɯɨɞɨɜ ɧɟɬ, ɜ ɫɜɹɡɢ ɫ ɛɨɥɶɲɢɦɢ ɪɚɫɯɨɞɚɦɢ 

ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɨɬɫɭɬɫɬɜɢɟɦ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ. 
Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚɱɧёɬɫɹ ɩɨɫɥɟ ɩɭɫɤɚ ɩɟɪɜɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ 2033 
ɝɨɞɭ. ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɨɱɟɪɟɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ɍɚɤ ɠɟ 
ɭɜɟɥɢɱɟɧɢɹ ɜɵɪɭɱɤɢ ɩɥɚɧɢɪɭɟɬɫɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
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ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɉȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ 
ɪɚɫɯɨɞɨɜ ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ 
ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ 
ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ 
ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ (ɬɚɛɥ.8.2).  

 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ. ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɦɥɧ. ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 145,46 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274 156,18 
ɂɬɨɝɨ - 301,64 
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Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 

ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɨɜɵɯ 
ɨɛɴɟɤɬɨɜ ɝɟɧɟɪɚɰɢɢ ɜ ɩɪɨɰɟɧɬɟ ɨɬ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ (ɜ ɰɟɧɚɯ ɛɚɡɨɜɨɝɨ 
ɝɨɞɚ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ (Ɇȼɬ) ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 
Ɉɬ 400 Ɇȼɬ ɞɨ 

999 ɆȼɌ 
Ɉɬ 1 ɞɨ 5 Ɉɬ 6 ɞɨ 15 Ɉɬ 16 ɞɨ 25 ɋɜɵɲɟ 25 
0,040% 0,060% 0,080% 0,100% 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 77,16 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0.001097ɬɵɫ.ɪɭɛ/Ɇɜɬɱ 3,8 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0.000318ɬɵɫ.ɪɭɛ/Ɇɜɬɱ 0,73 
ɂɬɨɝɨ  81,69 

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

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ƚɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨ ɝɨɞɚɦ ɩɪɨɟɤɬɚ, 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
 

 
Ɋɢɫɭɧɨɤ 8.1 – Ƚɪɚɮɢɤ Ʉɗɒ-ɎɅɈ 

 
ȼɵɜɨɞ: ɋɚɦɨɨɤɭɩɚɟɦɨɫɬɶ ɫɬɚɧɰɢɹ ɞɨɫɬɢɝɧɟɬ 2036 ɝɨɞɭ ɩɨɫɥɟ ɡɚɩɭɫɤɚ 3 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ⱦɨ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɨɫɧɨɜɧɵɟ ɞɟɧɟɠɧɵɟ ɩɨɬɨɤɢ ɧɚɩɪɚɜɥɹɥɢɫɶ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɋɚɫɯɨɞɵ ɫɧɢɠɚɥɢɫɶ ɩɨɷɬɚɩɧɨ, ɜ ɫɜɹɡɢ ɫ 

ɇɚɱɚɥɨ ɜɨɡɜɟɞɟɧɢɹ Ƚɍ

ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ʌɗɉ, 
ɄɊɍɗ

ɍɫɬɚɧɨɜɤɚ 1 ȽȺ
ɍɫɬɚɧɨɜɤɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
1,2,3,4

ɉɭɫɤ 1 ȽȺ; 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɗɗ ɢ 

ɦɨɳɧɨɫɬɢ

ɉɭɫɤ 2 ȽȺ

Ɉɤɭɩɚɟɦɨɫɬɶ; ɩɭɫɤ 3 
ȽȺ

Ɉɤɨɧɱɚɧɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ
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ɜɜɨɞɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 16 ɥɟɬ (192 ɦɟɫ). 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 

 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2024 2028 2033 2037 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 114912 178315,59 178315,59 205841,99 122035,33 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 2298,24 3566,31 3566,31 4116,84 2440,71 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 301644 301644 301644 301644 301644 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

1149,12 1783,156 2674,734 3087,630 2440,707 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
81690 81690 81690 81690 81690 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 10944 10944 10944 10944 10944 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 512637,36 577943,06 578834,64 607324,46 521194,75 

 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɪɢɫɭɧɨɤ 8.2. 

Ɋɢɫɭɧɨɤ 8.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 
ȼɵɜɨɞ: Ɂɚ ɩɟɪɢɨɞ ɫ 2020 ɩɨ 2037 ɧɟ ɢɦɟɧɧɵɦɢ ɨɫɬɚɸɬɫɹ ɫɭɦɦɵ ɪɚɫɯɨɞɨɜ 

ɧɚ ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ (81690 ɦɥɧ. ɪɭɛ), ɜɨɞɧɵɣ ɧɚɥɨɝ 
(10944 ɦɥɧ.ɪɭɛ) ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ (301644 ɦɥɧ.ɪɭɛ). ɇɚɛɥɸɞɚɟɬɫɹ ɧɟ 

205,841,992.84 ₽

4,116,839.86 ₽

301,644,000.00 ₽

3,087,629.89 ₽

81,690,000.00 ₽ 10,944.00 ₽

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ.

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ.

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ.
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ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɨɫɬ, ɚ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɧɢɠɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ. Ɋɨɫɬ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɢ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɨɛɴɹɫɧɹɟɬɫɹ ɜɜɨɞɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢ ɜɜɨɞɨɜ ɧɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬɱ – 4,8 ɪɭɛ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2024 2028 2033 2037 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. -102,527 -115,589 -115,767 605,031 744236,518 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 377,30 377,30 377,30 377,30 377,30 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 
ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 15300 15300 16758,6 34510 15300 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 1264032 1264032 1264032 1264032 1264032 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1279606,77 1279593,71 1281052,13 1299524,33 2023945,82 

 
ȼɵɜɨɞ: ɞɨ 2033 ɝɨɞɚ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɨɪɝɚɧɢɡɚɰɢɢ ɧɟ ɨɩɥɚɱɢɜɚɥɫɹ, ɬɚɤ 

ɤɚɤ ɧɟ ɛɵɥɨ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɗɗ. ɉɨɫɥɟ ɜɜɨɞɚ ɬɪɟɬɶɟɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɫɭɦɦɚ ɧɚɥɨɝɨɜ ɭɜɟɥɢɱɢɥɨɫɶ ɛɵɥ ɧɚɱɢɫɥɟɧ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ. ɇɚɥɨɝ ɧɚ 
ɢɦɭɳɟɫɬɜɨ ɭɜɟɥɢɱɢɥɫɹ ɫɜɹɡɢ ɫ ɜɜɨɞɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ. 

 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  
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Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7 ɢ 
ɧɚ ɪɢɫɭɧɤɟ 8.7. 

 
Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2033 2034 2035 2036 2037 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 3426,84 3498,14 3571,78 3645,50 3721,58 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 607,32 580,26 560,36 543,72 521,19 

EBIT(ɩɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 

 
2819,52 

 
2917,87 

 
3011,42 

 
3101,78 

 
3200,39 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 

 
563,903 

 
583,575 

 
602,284 

 
620,357 

 
640,077 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 

 
2255,614 

 
2334,299 

 
2409,138 

 
2481,427 

 
2560,310 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20 20 20 20 20 

 

 
Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 

 
ȼɵɜɨɞ: Ⱦɨ ɜɜɨɞɚ ɩɟɪɜɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɨɥɭɱɟɧɧɨɣ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɛɵɥɶ ɨɬɫɭɬɫɬɜɨɜɚɥɚ. ȼ 2033 ɝɨɞɚ ɩɨɫɥɟ ɩɭɫɤɚ ɩɟɪɜɨɝɨ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɫɬɚɥɶɧɵɯ ɬɪёɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, 
ɧɚɛɥɸɞɚɟɬɫɹ ɫɬɚɛɢɥɶɧɵɣ ɪɨɫɬ ɩɪɢɛɵɥɢ. 
 

8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.»). 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
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3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ʉɨɧɤɭɞɟɪɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 2020 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8 – Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 192 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,14 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬɱ 0,5 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 126000 

 
ȼɵɜɨɞ: ɩɪɨɟɤɬ ɹɜɥɹɟɬɫɹ ɤɨɦɦɟɪɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɦ, ɬɚɤ ɤɚɤ ɱɢɫɬɵɣ 

ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ ɩɨɥɨɠɢɬɟɥɶɧɵɣ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɛɨɥɶɲɟ 1, 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨɫɬɚɬɨɱɧɨ ɧɟɛɨɥɶɲɚɹ – 0,5 ɪɭɛ/ɤȼɬ·ɱ. 
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9 ɗɤɫɩɥɭɚɬɚɰɢɹ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɨɤ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 
 
9.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 
 
Ɇɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɪɟɞɫɬɜɚ 

ɟɝɨ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜ ɢɫɩɪɚɜɧɨɫɬɢ ɢ ɧɚɯɨɞɢɬɶɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɝɨɬɨɜɧɨɫɬɢ ɤ ɪɚɛɨɬɟ. 

ɋɨɪɨɭɞɟɪɠɢɜɚɸɳɢɟ ɪɟɲёɬɤɢ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɤɨɬɨɪɵɟ 
ɩɪɟɩɹɬɫɬɜɭɸɬ ɩɨɩɚɞɚɧɢɸ ɤɪɭɩɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɜɨɞɧɨɝɨ ɦɭɫɨɪɚ ɜ ɜɨɞɨɡɚɛɨɪɧɨɟ 
ɫɨɨɪɭɠɟɧɢɟ. ɋɨɪɨɭɞɟɪɠɢɜɚɸɳɚɹ ɪɟɲёɬɤɚ (B) 2.20 ɯ (ɇ) 2.00 ɦɟɬɪɨɜ 
ɧɚɤɥɨɧɟɧɚ ɧɚ/ɩɨɞ 26° ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ. ɋɨɪɨɭɞɟɪɠɢɜɚɸɳɚɹ 
ɪɟɲёɬɤɚ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɫɬɚɥɶɧɵɯ ɩɥɨɫɤɢɯ ɫɬɟɪɠɧɟɣ (30 ɯ 5 ɦɦ), ɫɜɚɪɟɧɧɵɯ 
ɜɧɭɬɪɟɧɧɢɦ ɲɜɨɦ ɜ ɫɬɚɥɶɧɵɟ ɭɝɥɨɜɵɟ ɪɚɦɵ. ɒɢɪɢɧɚ ɦɟɠɞɭ ɫɬɟɪɠɧɹɦɢ 25 
ɦɦ. Ɋɚɦɤɢ ɜɫɬɚɜɥɟɧɵ ɜ ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ ɩɚɡɵ. Ɋɟɲɟɬɤɢ ɨɱɢɳɚɸɬɫɹ ɜɪɭɱɧɭɸ. 

ɋɨɪɨɭɞɟɪɠɢɜɚɸɳɢɟ ɪɟɲɟɬɤɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

 ɉɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ ɡɚɞɚɧɧɵɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ 
ɧɚɝɪɭɡɨɤ; 

 ɋɜɨɛɨɞɧɨɝɨ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɜ ɫɩɨɤɨɣɧɨɣ ɜɨɞɟ (ɤɪɨɦɟ 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɲёɬɨɤ); 

 Ɉɛɟɫɩɟɱɟɧɢɹ ɭɞɟɪɠɢɜɚɧɢɹ ɩɥɚɜɚɸɳɢɯ ɢ ɜɥɟɤɨɦɵɯ ɩɨɬɨɤɨɦ ɜɨɞɵ 
ɬɟɥ; 

 ȼɨɡɦɨɠɧɨɫɬɢ ɨɱɢɫɬɤɢ ɫ ɩɨɦɨɳɶɸ ɫɨɪɨɨɱɢɫɬɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢɥɢ, 
ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ, ɜɪɭɱɧɭɸ (ɩɨɞ ɜɨɞɨɣ ɢɥɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ). 

ɍɫɬɚɧɨɜɤɚ ɢ ɪɚɡɛɨɪɤɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɨɤ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɫ ɩɨɦɨɳɶɸ ɩɪɢɧɹɬɵɯ ɞɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɲɟɬɨɤ ɜɢɞɨɜ ɩɨɞɴɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ. ɉɨɪɹɞɨɤ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ 
ɪɟɲɟɬɤɚɦɢ, ɜɤɥɸɱɚɹ ɜɨɩɪɨɫɵ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɫɟɤɰɢɣ ɪɟɲɟɬɨɤ ɤ 
ɦɟɫɬɭ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɢɥɢ ɪɟɦɨɧɬɚ, ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɪɚɠɟɧ ɜ ɫɬɚɧɞɚɪɬɚɯ Ƚɗɋ 
(ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢɧɫɬɪɭɤɰɢɹɯ) ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɬɤɚɡɧɨɝɨ ɟɝɨ ɞɟɣɫɬɜɢɹ ɜ ɬɟɱɟɧɢɟ 
ɜɫɟɝɨ ɜɪɟɦɟɧɢ ɧɚɯɨɠɞɟɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɪɹɞɚ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɥɢɤɜɢɞɚɰɢɢ ɧɟɩɨɥɚɞɨɤ ɢ ɚɜɚɪɢɣ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɡɦɟɪɹɬɶ ɩɟɪɟɩɚɞ ɭɪɨɜɧɟɣ ɧɚ 
ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɤɚɯ. ɍɫɬɚɧɨɜɤɚ ɢ ɬɚɪɢɪɨɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɢɥɢ ɫɢɥɚɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɩɟɪɟɩɚɞ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ. 

ɋɨɪɨɭɞɟɪɠɢɜɚɸɳɢɟ ɪɟɲɟɬɤɢ ɞɨɥɠɧɵ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɨɱɢɳɚɬɶɫɹ ɨɬ 
ɫɤɨɩɢɜɲɢɯɫɹ ɧɚ ɧɢɯ ɢ ɩɟɪɟɞ ɧɢɦɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɪɚ ɢ ɩɥɚɜɚɸɳɢɯ 
ɬɟɥ. Ɉɱɢɫɬɤɚ ɪɟɲɟɬɨɤ ɢ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɟɪɟɞ ɧɢɦɢ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɦɟɯɚɧɢɡɦɚɦɢ - ɪɟɲɟɬɤɨɨɱɢɫɬɧɵɦɢ 
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ɦɚɲɢɧɚɦɢ, ɝɪɟɣɮɟɪɚɦɢ ɢɥɢ ɢɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ 
ɫɬɚɧɞɚɪɬɨɜ Ƚɗɋ (ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢɧɫɬɪɭɤɰɢɣ) ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɨɪɨɭɞɟɪɠɢɜɚɸɳɢɟ ɪɟɲɟɬɤɢ ɧɟ ɞɨɥɠɧɵ ɢɫɩɵɬɵɜɚɬɶ ɜɢɛɪɚɰɢɢ ɧɢ ɩɪɢ 
ɤɚɤɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. 

ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɥɟɞɭɟɬ ɩɪɢɛɟɝɚɬɶ ɤ ɩɨɦɨɳɢ ɜɨɞɨɥɚɡɨɜ. 
ɇɚ ɜɪɟɦɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɦɨɧɬɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɟɣ ɪɟɲɟɬɤɢ 

ɜɨɞɨɜɨɞ ɞɨɥɠɟɧ ɩɟɪɟɤɪɵɜɚɬɶɫɹ. 
ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɪɟɲɟɬɨɤ ɜ ɩɪɟɞɟɥɚɯ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɛɥɸɞɚɬɶ ɡɚɞɚɧɧɵɟ ɜ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢɯ ɩɪɨɧɨɫɧɵɟ ɝɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ ɩɨɥɨɠɟɧɢɢ (ɞɨɪɨɠɧɵɣ ɩɪɨɫɜɟɬ), ɚ ɬɚɤɠɟ 
ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɩɪɢ ɩɨɞɜɟɫɤɟ (ɫɰɟɩɤɟ), ɩɟɪɟɜɨɡɤɟ ɢ 
ɭɫɬɚɧɨɜɤɟ ɜ ɩɚɡɵ ɢɥɢ ɜ ɡɚɬɜɨɪɨɯɪɚɧɢɥɢɳɟ. 

 
9.2 ɗɤɫɩɥɭɚɬɚɰɢɹ ɜ ɡɢɦɧɟɦ ɪɟɠɢɦɟ 
 
Ɂɢɦɧɢɣ ɪɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ 

ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɜ ɱɚɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɨɞɨɡɚɛɨɪɧɵɯ ɢ 
ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɫɨɨɪɭɠɟɧɢɣ. ȼ ɩɟɪɢɨɞ ɥɟɞɨɜɵɯ ɹɜɥɟɧɢɣ 
ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɪɚɡɥɢɱɧɵɟ ɡɚɬɪɭɞɧɟɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ: 
ɱɚɫɬɢɱɧɚɹ ɢɥɢ ɩɨɥɧɚɹ ɡɚɤɭɩɨɪɤɚ ɜɨɞɨɡɚɛɨɪɨɜ, ɨɛɦɟɪɡɚɧɢɟ ɜɨɞɨɩɪɨɜɨɞɹɳɟɝɨ 
ɬɪɚɤɬɚ, ɨɛɦɟɪɡɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɡɚɬɜɨɪɨɜ, ɩɨɞɴɟɦɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ, ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲёɬɨɤ) ɢ ɞɪ. 

 ɂɡ-ɡɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɥɟɞɨɜɵɯ ɹɜɥɟɧɢɣ ɧɚɪɭɲɚɟɬɫɹ ɧɨɪɦɚɥɶɧɚɹ 
ɪɚɛɨɬɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɧɚɩɪɢɦɟɪ, ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɫɧɢɠɟɧɢɟ ɦɨɳɧɨɫɬɢ, ɚ 
ɢɧɨɝɞɚ ɢ ɩɨɥɧɚɹ ɨɫɬɚɧɨɜɤɚ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɨɞɝɨɬɨɜɤɟ 
ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ ɭɞɟɥɹɟɬɫɹ ɫɟɪɶɟɡɧɨɟ 
ɜɧɢɦɚɧɢɟ. 

Ɇɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɥɨɬɢɧɵ, ɜɤɥɸɱɚɸɳɟɟ ɡɚɬɜɨɪɵ, ɢɯ 
ɦɟɯɚɧɢɡɦɵ, ɨɩɨɪɧɨ-ɯɨɞɨɜɵɟ ɱɚɫɬɢ, ɭɩɥɨɬɧɟɧɢɹ, ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɟ ɪɟɲɟɬɤɢ 
ɢ ɞɪ., ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɢɫɩɵɬɵɜɚɟɬ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɫɨ 
ɫɬɨɪɨɧɵ ɜɨɞɵ, ɧɚɧɨɫɨɜ, ɥɶɞɚ, ɜɟɬɪɚ, ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɪ.  

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

 ɩɪɨɜɟɪɤɚ ɝɨɬɨɜɧɨɫɬɢ ɪɟɲɟɬɨɤ ɢ ɦɟɯɚɧɢɡɦɨɜ ɩɨ ɢɯ ɨɱɢɫɬɤɟ; 
ɨɱɢɫɬɤɚ ɪɟɲɟɬɨɤ ɨɬ ɫɨɪɚ; 

 ɩɪɨɜɟɪɤɚ ɢɫɩɪɚɜɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɨɜ, ɪɟɲɟɬɨɤ, 
ɩɚɡɨɜ, ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɢ ɛɟɬɨɧɚ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ; 

 ɩɪɨɜɟɪɤɚ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɨɛɨɝɪɟɜɚ ɩɨɦɟɳɟɧɢɣ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɵ 
ɩɨɞɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɡɚɬɜɨɪɚ, ɢ, ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɭɫɬɚɧɨɜɤɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɩɟɱɟɣ, ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɛɪɨɫɤɢ ɬɟɩɥɨɝɨ 
ɜɨɡɞɭɯɚ ɢɡ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɢ ɬ.ɩ.; 

 ɩɨɞɝɨɬɨɜɤɚ ɫɩɟɰɢɚɥɶɧɵɯ ɫɦɚɡɨɤ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ; 
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 ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɫɨɡɞɚɧɢɟ ɫɦɟɧɧɵɯ ɛɪɢɝɚɞ ɩɨ ɫɛɪɨɫɭ ɥɶɞɚ, 
ɲɭɝɢ ɢ ɬ.ɩ. 

ɋɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɸ ɥɶɞɚ. ɉɨɷɬɨɦɭ ɩɪɢ 
ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜɨɡɞɭɯɚ ɞɨ ɨɛɪɚɡɨɜɚɧɢɹ ɥɟɞɨɫɬɚɜɚ ɨɫɟɧɶɸ ɢ 
ɩɨɫɥɟ ɜɫɤɪɵɬɢɹ ɥɶɞɚ ɜɟɫɧɨɣ ɜɨɞɚ ɩɟɪɟɨɯɥɚɠɞɚɟɬɫɹ, ɢ ɟɟ ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɫɥɟɞɫɬɜɢɟ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɩɨɬɨɤɚ ɦɨɠɟɬ ɫɬɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɣ. ɗɬɨ ɜɵɡɵɜɚɟɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɜɧɭɬɪɢɜɨɞɧɨɝɨ ɥɶɞɚ – ɲɭɝɢ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɛɟɫɩɨɪɹɞɨɱɧɨ ɞɜɢɠɭɳɢɟɫɹ ɜ ɜɨɞɟ ɤɪɢɫɬɚɥɥɵ ɥɶɞɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ ɲɭɝɢ ɨɧɚ ɦɨɠɟɬ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ 
ɡɚɩɨɥɧɹɬɶ ɫɟɱɟɧɢɟ ɪɭɫɥɚ ɪɟɤɢ, ɡɚɬɪɭɞɧɹɹ ɜɨɞɨɡɚɛɨɪ. 

ɉɪɢ ɦɚɥɨɩɨɞɜɢɠɧɨɣ ɜɨɞɟ (ɫɤɨɪɨɫɬɢ ɞɨ 0,5 ɦ/ɫ) ɫ ɭɫɬɚɧɨɜɥɟɧɢɟɦ 
ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɜɨɡɞɭɯɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɛɵɫɬɪɨ 
ɫɧɢɠɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ ɧɭɥɹ (ɫɚɦɚɹ ɩɥɨɬɧɚɹ ɢ ɬɟɩɥɚɹ ɜɨɞɚ ɩɪɢ +4 °ɋ – 
ɧɚ ɞɧɟ). Ⱦɚɥɶɧɟɣɲɟɟ ɩɨɯɨɥɨɞɚɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɫɥɨɣ 
ɜɨɞɵ ɩɟɪɟɨɯɥɚɠɞɚɟɬɫɹ ɞɨ –1,4 °ɋ. ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɢɡ ɚɬɦɨɫɮɟɪɵ ɡɚɬɪɚɜɨɤ 
(ɫɧɟɠɢɧɨɤ, ɩɵɥɢɧɨɤ) ɧɚ ɧɢɯ ɢ ɧɚ ɜɡɜɟɲɚɧɧɵɯ ɜɟɳɟɫɬɜɚɯ ɜ ɜɨɞɟ ɜɨɡɧɢɤɚɸɬ 
ɤɪɢɫɬɚɥɥɵ ɥɶɞɚ. Ɉɧɢ ɫɦɟɪɡɚɸɬɫɹ ɢ ɨɛɪɚɡɭɸɬ ɩɥɚɜɚɸɳɢɟ ɥɟɞɹɧɵɟ ɩɥɟɧɤɢ. 
ɉɨɫɥɟɞɧɢɟ ɩɨɫɬɟɩɟɧɧɨ ɫɦɟɪɡɚɸɬɫɹ ɢ ɞɚɸɬ ɧɚɱɚɥɨ ɥɟɞɹɧɨɦɭ ɩɨɤɪɨɜɭ, ɤɨɬɨɪɵɣ 
ɫɨ ɜɪɟɦɟɧɟɦ ɭɬɨɥɳɚɟɬɫɹ.  

ȼ ɩɨɞɜɢɠɧɨɣ ɜɨɞɟ (ɩɪɢ ɫɤɨɪɨɫɬɹɯ ɫɜɵɲɟ 0,5 ɦ/ɫ ɢ ɩɪɢ ɜɟɬɪɟ) ɡɚ ɫɱɟɬ 
ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɤɪɢɫɬɚɥɥɵ ɥɶɞɚ ɢ ɩɟɪɟɨɯɥɚɠɞɟɧɧɵɟ ɩɥɟɧɤɢ 
(ɜɧɭɬɪɢɜɨɞɧɵɣ ɥɟɞ) ɭɜɥɟɤɚɸɬɫɹ ɜ ɬɨɥɳɭ ɩɨɬɨɤɚ ɢ ɫɩɭɫɤɚɸɬɫɹ ɞɨ ɞɧɚ. Ɍɚɦ ɨɧɢ 
ɩɪɢɦɟɪɡɚɸɬ ɤ ɩɨɜɟɪɯɧɨɫɬɹɦ ɜɵɫɬɭɩɚɸɳɢɯ ɩɟɪɟɨɯɥɚɠɞɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɧɚ ɢ 
ɫɬɚɧɨɜɹɬɫɹ ɡɚɬɪɚɜɤɨɣ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɨɫɬɚ ɤɪɢɫɬɚɥɥɨɜ – ɨɛɪɚɡɭɟɬɫɹ ɞɨɧɧɵɣ 
ɥɟɞ. ɂɡ-ɡɚ ɩɪɢɬɨɤɚ ɬɟɩɥɚ ɨɬ ɩɨɪɨɞ ɪɭɫɥɚ ɞɨɧɧɵɣ ɥɟɞ ɨɬɬɚɢɜɚɟɬ, ɨɬɪɵɜɚɟɬɫɹ ɢ 
ɜɫɩɥɵɜɚɟɬ, ɨɛɪɚɡɭɹ ɫ ɜɧɭɬɪɢɜɨɞɧɵɦ ɥɶɞɨɦ ɲɭɝɭ. ȼɦɟɫɬɟ ɫ ɤɪɢɫɬɚɥɥɚɦɢ ɥɶɞɚ 
ɦɨɠɟɬ ɮɥɨɬɢɪɨɜɚɬɶ ɩɟɫɨɤ, ɝɪɚɜɢɣ ɢ ɞɚɠɟ ɤɚɦɧɢ. Ⱦɨɧɧɵɣ ɥɟɞ ɨɛɪɚɡɭɟɬɫɹ ɜ 
ɯɨɥɨɞɧɨɟ ɧɨɱɧɨɟ ɜɪɟɦɹ, ɚ ɞɧɟɦ ɜɫɩɥɵɜɚɟɬ ɢ ɨɛɪɚɡɭɟɬ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ ɞɧɹ 
ɲɭɝɨɯɨɞ.  

ɒɭɝɚ, ɞɜɢɝɚɹɫɶ ɫ ɬɟɱɟɧɢɟɦ ɪɟɤɢ, ɩɨɩɚɞɚɟɬ ɤ ɜɨɞɨɡɚɛɨɪɚɦ. ɉɪɢ ɷɬɨɦ 
ɥɟɞɹɧɚɹ ɜɡɜɟɫɶ ɨɛɜɨɥɚɤɢɜɚɟɬ ɜɨɞɨɩɪɢɟɦɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɧɚɦɟɪɡɚɟɬ ɧɚ ɩɪɭɬɶɹ 
ɪɟɲɟɬɨɤ ɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɨɡɧɢɤɚɸɳɟɝɨ ɩɟɪɟɩɚɞɚ ɭɪɨɜɧɟɣ ɜɨɞɵ ɪɟɡɤɨ 
ɭɩɥɨɬɧɹɟɬɫɹ, ɫɨɡɞɚɟɬ ɥɟɞɹɧɨɣ ɳɢɬ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɤɪɚɳɟɧɢɸ ɩɪɢɟɦɚ ɜɨɞɵ. 
ɋɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɢ ɝɢɞɪɨɮɢɥɶɧɵɟ ɜɟɳɟɫɬɜɚ 
ɨɛɦɟɪɡɚɸɬ ɛɵɫɬɪɟɟ. Ʌɟɞɹɧɚɹ ɜɡɜɟɫɶ ɛɟɡ ɩɟɫɤɚ ɥɟɝɤɚɹ ɢ ɩɥɵɜɟɬ ɜ ɜɟɪɯɧɢɯ 
ɩɨɬɨɤɚɯ. ɇɨ ɲɭɝɚ, ɫɨɞɟɪɠɚɳɚɹ ɩɟɫɨɤ, ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɜɫɟɣ ɬɨɥɳɟ20. 

ɇɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɧɚɥɟɞɢ ɨɛɪɚɡɭɸɬɫɹ ɧɚ ɫɬɪɟɠɧɹɯ ɢ ɩɨ ɧɚɪɭɠɧɵɦ 
ɝɪɚɧɹɦ ɪɟɲёɬɨɤ, ɝɞɟ ɩɪɨɬɟɤɚɟɬ ɜɨɞɚ, ɩɪɨɢɫɯɨɞɢɬ ɨɛɦɟɪɡɚɧɢɟ ɫɬɟɪɠɧɟɣ ɜ 
ɫɥɭɱɚɹɯ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɧɚ ɫɬɟɪɠɧɹɯ ɩɟɪɟɨɯɥɚɠɞɟɧɧɨɣ ɜɨɞɵ ɢ ɧɚɦɟɪɡɚɧɢɹ ɧɚ 
ɧɢɯ ɲɭɝɢ ɢɥɢ ɫɧɟɠɭɪɵ, ɩɥɵɜɭɳɢɯ ɜ ɩɨɬɨɤɟ. ɋɬɟɪɠɧɢ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ 
ɪɟɲɟɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɝɢɞɪɨɮɨɛɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɩɨɤɪɵɬɵ 
ɢɦɢ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɲɭɝɢ ɢɡ ɛɟɪɟɝɨɜɵɯ ɜɨɞɨɩɪɢɟɦɧɵɯ ɤɨɥɨɞɰɟɜ ɢ ɫɟɬɨɱɧɵɯ 
ɤɚɦɟɪ ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. Ɉɞɧɢɦ 
ɢɡ ɫɩɨɫɨɛɨɜ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɪɟɲɟɬɤɚɯ ɹɜɥɹɟɬɫɹ ɢɯ 
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ɨɛɨɝɪɟɜ, ɞɥɹ ɨɛɨɝɪɟɜɚ ɷɬɨɝɨ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɛɨɝɪɟɜɚɸɳɢɟ 
ɭɫɬɪɨɣɫɬɜɚ. 

Ɉɛɨɝɪɟɜ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ, ɞɨ ɧɚɱɚɥɚ 
ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɜɨɞɵ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɜɨɞɭ ɢɥɢ ɫɬɟɪɠɧɢ ɪɟɲɟɬɨɤ 
ɧɟɨɛɯɨɞɢɦɨ ɧɚɝɪɟɬɶ ɜɫɟɝɨ ɧɚ 0,1 °ɋ ɜɵɲɟ ɧɭɥɹ, ɷɬɢ ɦɟɪɨɩɪɢɹɬɢɹ ɱɪɟɡɜɵɱɚɣɧɨ 
ɷɧɟɪɝɨɟɦɤɢ. ɇɚ ɜɪɟɦɹ ɲɭɝɨɯɨɞɚ ɨɩɭɫɤɚɸɬɫɹ ɪɟɲɟɬɤɢɪɟɨɫɬɚɬɵ ɫ 
ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɢɦɢ ɩɪɭɬɶɹɦɢ, ɤɨɬɨɪɵɟ ɩɨɞɨɝɪɟɜɚɸɬɫɹ ɷɥɟɤɬɪɨɬɨɤɨɦ ɞɨ 
0,01–0,02 °ɋ, ɢ ɨɛɦɟɪɡɚɧɢɟ ɧɟ ɩɪɨɢɫɯɨɞɢɬ. ɇɚɩɪɢɦɟɪ, ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ 
ɧɟɨɛɯɨɞɢɦɨ ɡɚɬɪɚɬɢɬɶ ɞɥɹ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɫɬɟɪɠɧɟɣ ɪɟɲɟɬɨɤ – 3–8 ɤȼɬ·ɱ/ɦ3 
ɜɨɞɵ, ɱɬɨ ɞɥɹ ɜɨɞɨɡɚɛɨɪɚ ɫɪɟɞɧɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 20 ɬɵɫ. ɦ3 /ɫɭɬ 
ɫɨɫɬɚɜɥɹɟɬ 60–160 ɬɵɫ. ɤȼɬ·ɱ/ɫɭɬ. ȼ ɭɥɭɱɲɟɧɧɨɦ ɜɚɪɢɚɧɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɪɟɲɟɬɤɢ ɫ ɢɧɞɭɤɰɢɨɧɧɵɦ ɨɛɨɝɪɟɜɨɦ – ɬɨɤ ɩɪɨɩɭɫɤɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨ 
ɫɬɟɪɠɧɹɦ ɢɥɢ, ɟɫɥɢ ɩɨɫɥɟɞɧɢɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɪɭɛɤɢ, ɨɛɨɝɪɟɜ ɢɯ 
ɩɪɨɢɡɜɨɞɹɬ, ɡɚɤɥɚɞɵɜɚɹ ɜɧɭɬɪɶ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɝɪɟɥɤɭ ɢɥɢ ɩɪɨɩɭɫɤɚɹ ɩɨ 
ɬɪɭɛɚɦ ɧɚɝɪɟɬɵɣ ɬɟɩɥɨɧɨɫɢɬɟɥɶ (ɜɨɞɭ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ). Ɉɛɨɝɪɟɜ 
ɪɟɲɟɬɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɝɨɪɹɱɟɣ ɜɨɞɵ ɢ ɩɚɪɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɰɢɪɤɭɥɢɪɨɜɚɬɶ ɩɨ ɩɨɥɵɦ ɫɬɟɪɠɧɹɦ ɢɥɢ ɠɟ ɜɵɩɭɫɤɚɬɶɫɹ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɩɟɪɟɞ 
ɜɯɨɞɧɵɦɢ ɨɤɧɚɦɢ. ɉɪɢ ɷɬɨɦ ɩɚɪ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɨɬ ɩɟɪɟɞɜɢɠɧɵɯ 
ɩɚɪɨɝɟɧɟɪɚɬɨɪɨɜ. ɉɨɫɤɨɥɶɤɭ ɨɝɨɥɨɜɤɢ ɪɭɫɥɨɜɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɦɚɥɨɞɨɫɬɭɩɧɵ ɜ 
ɡɢɦɧɟɟ ɜɪɟɦɹ, ɞɥɹ ɧɢɯ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜ ɪɟɲɟɬɨɤ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 
ɪɭɫɥɨɜɵɟ ɜɨɞɨɡɚɛɨɪɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɧɚɞɟɠɧɵɟ ɩɪɨɦɵɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɨɫɜɨɛɨɞɢɬɶ ɨɝɨɥɨɜɤɢ, ɪɟɲɟɬɤɢ, ɫɢɮɨɧɧɵɟ ɢɥɢ 
ɫɚɦɨɬɟɱɧɵɟ ɥɢɧɢɢ ɨɬ ɲɭɝɢ. Ɉɛɨɝɪɟɜ ɧɟ ɦɨɠɟɬ ɩɪɟɞɨɯɪɚɧɢɬɶ ɪɟɲɟɬɤɭ ɨɬ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɡɚɛɢɜɤɢ ɤɨɦɶɹɦɢ ɲɭɝɢ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɥɶɞɨɦ. Ⱦɥɹ 
ɢɫɤɥɸɱɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɫɬɟɪɠɧɹɯ ɪɟɲɟɬɤɢ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɥɶɞɚ ɟɟ 
ɩɨɥɧɨɫɬɶɸ ɩɨɝɪɭɠɚɸɬ ɜ ɜɨɞɭ ɢɥɢ ɭɬɟɩɥɹɸɬ ɜɵɫɬɭɩɚɸɳɭɸ ɢɡ ɜɨɞɵ ɱɚɫɬɶ 
ɪɟɲɟɬɤɢ ɬɚɤ, ɱɬɨɛɵ ɟɟ ɬɟɦɩɟɪɚɬɭɪɚ ɛɵɥɚ ɧɟ ɧɢɠɟ 0 °ɋ. ɋɩɨɫɨɛɵ ɩɨɞɨɝɪɟɜɚ 
ɦɚɫɫɵ ɜɨɞɵ ɢ ɜɨɞɨɩɪɢɟɦɧɵɯ ɪɟɲɟɬɨɤ ɷɮɮɟɤɬɢɜɧɵ ɩɪɢ ɫɪɟɞɧɟɦ ɤɨɥɢɱɟɫɬɜɟ 
ɲɭɝɢ ɜ ɪɟɤɟ ɞɥɹ ɜɨɞɨɡɚɛɨɪɨɜ ɫɪɟɞɧɟɣ ɢ ɛɨɥɶɲɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

Ɂɚɞɚɱɟɣ ɨɛɨɝɪɟɜɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɨɤ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ ɢɯ ɨɬ 
ɨɛɦɟɪɡɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɪɠɧɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚ 
ɞɟɫɹɬɵɟ ɞɨɥɢ ɝɪɚɞɭɫɚ ɜɵɲɟ ɧɭɥɹ. Ɉɛɨɝɪɟɜ ɧɟ ɦɨɠɟɬ ɩɪɟɞɨɯɪɚɧɢɬɶ ɪɟɲɟɬɤɭ ɨɬ 
ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɟɟ ɡɚɛɢɜɚɧɢɹ ɥɶɞɢɧɚɦɢ ɢɥɢ ɤɨɦɶɹɦɢ ɫɦɟɪɡɲɟɝɨɫɹ 
ɜɧɭɬɪɢɜɨɞɧɨɝɨ ɥɶɞɚ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ ɨɛɨɝɪɟɜ ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱɚɟɬ ɪɚɫɱɢɫɬɤɭ 
ɪɟɲɟɬɤɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ. Ⱦɥɹ ɨɛɨɝɪɟɜɚ ɫɬɟɪɠɧɟɣ ɪɟɲɟɬɤɢ 
ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɫɩɨɫɨɛɚ: ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɩɪɨɩɭɫɤɚɧɢɟ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨ ɫɬɟɪɠɧɹɦ ɢ ɢɧɞɭɤɰɢɨɧɧɵɣ ɫɩɨɫɨɛ. 

Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɨɛɨɝɪɟɜɚ 
ɪɟɲɟɬɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɨɛɨɝɪɟɜɚ (ɪɚɜɧɨɦɟɪɧɨɝɨ, 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ ɩɨ ɭɱɚɫɬɤɚɦ ɩɨɜɟɪɯɧɨɫɬɢ, ɥɨɛɨɜɨɝɨ ɢ ɞɪ.). Ɉɬɦɟɬɢɦ, 
ɱɬɨ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɛɨɝɪɟɜ ɪɟɲɟɬɨɤ ɹɜɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ: ɞɥɹ 
ɩɥɨɳɚɞɢ ɨɬɜɟɪɫɬɢɹ 200 ɦ2 ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫɨɫɬɚɜɥɹɟɬ 0,1-1 Ɇȼɬ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɛɢɜɤɢ ɲɭɝɨɣ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɨɤ, ɚ 
ɬɚɤɠɟ ɪɟɲɟɬɨɤ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ ɩɨɹɜɥɟɧɢɢ 
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ɩɪɢɡɧɚɤɨɜ ɲɭɝɢ ɜ ɩɨɬɨɤɟ ɜɤɥɸɱɚɬɶ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ 
ɪɟɲɟɬɨɤ. 

ȼ ɫɥɭɱɚɟ ɩɪɨɩɭɫɤɚ ɲɭɝɢ ɱɟɪɟɡ ɪɟɲɟɬɤɢ ɢɯ ɨɛɨɝɪɟɜ ɞɨɥɠɟɧ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɩɪɨɩɭɫɤɚ. 

Ɉɛɨɝɪɟɜ ɩɪɨɢɡɜɨɞɹɬ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, ɝɨɪɹɱɟɣ ɜɨɞɨɣ ɢɥɢ ɜɨɡɞɭɯɨɦ. 
ȼɨɞɭ ɨɛɵɱɧɨ ɧɚɝɪɟɜɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɜ ɛɨɣɥɟɪɚɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 
ɛɵɤɚɯ.  

Ɉɛɨɝɪɟɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɨɩɭɫɤɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɜɧɨɫɢɬ 
ɦɟɧɶɲɢɟ ɭɫɥɨɠɧɟɧɢɹ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɢ ɜ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
ɗɥɟɤɬɪɨɨɛɨɝɪɟɜ ɪɟɲɟɬɨɤ ɨɛɵɱɧɨ ɨɛɫɥɭɠɢɜɚɟɬ ɨɬɞɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 
Ȼɨɥɶɲɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɢɯ ɝɚɛɚɪɢɬɵ ɢɧɨɝɞɚ ɡɚɬɪɭɞɧɹɸɬ 
ɪɚɡɦɟɳɟɧɢɟ ɢɯ ɧɚ ɛɵɤɚɯ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲёɬɨɤ 
ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɫɦɚɬɪɢɜɚɬɶ ɢ ɢɫɩɪɚɜɥɹɬɶ ɡɚɦɟɱɟɧɧɵɟ ɞɟɮɟɤɬɵ, 
ɫɦɟɧɹɬɶ ɢɡɧɨɫɢɜɲɢɟɫɹ ɞɟɬɚɥɢ.  

ȼɨ ɢɡɛɟɠɚɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɩɥɨɬɧɨɝɨ ɥɶɞɚ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɵɩɭɫɤɚɸɬ 
ɫɬɪɭɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ.  

 
9.3 ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɝɢɞɪɨɭɡɥɚ ɤ ɦɨɪɨɡɧɨɦɭ 

ɩɟɪɢɨɞɭ 
 
ɋɨɞɟɪɠɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
1. ɉɪɨɜɟɪɤɚ ɤ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɡɚɬɜɨɪɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ, 

ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɢɯ, ɚ ɬɚɤɠɟ ɢɫɩɪɚɜɧɨɫɬɢ ɭɩɥɨɬɧɟɧɢɣ. 
2. ɋɥɢɜ ɨɬɫɬɨɹ ɜɨɞɵ ɢ ɞɨɥɢɜ ɦɚɫɥɚ ɞɨ ɡɢɦɧɢɯ ɭɪɨɜɧɟɣ ɜ 

ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
3. ɉɨɞɝɨɬɨɜɤɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟɣ ȼɋɉ ɤ ɪɚɛɨɬɟ ɜ ɈɁɉ. 
4. ɉɨɞɝɨɬɨɜɤɚ ɛɚɤɨɜ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ (ɨɫɦɨɬɪ, ɨɬɤɚɱɢɜɚɧɢɟ ɜɨɞɵ). 
5. ɉɪɨɜɟɪɤɚ ɲɭɝɨɫɢɝɧɚɥɢɡɚɬɨɪɨɜ. 
6. ɉɟɪɟɜɨɞ ɫɢɫɬɟɦɵ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ 

ɡɢɦɧɢɟ ɭɫɬɚɜɤɢ. 
7. ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɪɟɞɫɬɜ ɫɜɹɡɢ ɢ ɫɪɟɞɫɬɜ 

ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ.   
8. ɉɪɨɜɟɪɤɚ ɢɫɩɪɚɜɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɨɛɨɝɪɟɜɚ ɢ ɭɬɟɩɥɟɧɢɹ 

ɡɚɬɜɨɪɨɜ, ɪɟɲɟɬɨɤ, ɩɚɡɨɜ, ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɢ ɦɟɯɚɧɢɡɦɨɜ ɩɨɞɴɟɦɚ. 
9. ɉɪɨɜɟɞɟɧɢɟ ɜɧɟɩɥɚɧɨɜɵɯ ɢɧɫɬɪɭɤɬɚɠɟɣ ɩɪɢɱɚɫɬɧɨɦɭ ɩɟɪɫɨɧɚɥɭ 

ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɩɟɪɚɬɢɜɧɨɣ ɫɥɭɠɛɵ, ɫɥɭɠɛɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦɭ 
ɭɩɪɚɜɥɟɧɢɹ, ɫɥɭɠɛɵ ɦɨɧɢɬɨɪɢɧɝɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɨɫɨɛɟɧɧɨɫɬɹɦ ɪɚɛɨɬɵ ɢ ɨɛɟɫɩɟɱɟɧɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɜ 
ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ 

10. ɉɪɨɜɟɪɤɚ ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɫɪɟɞɫɬɜɚɦɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɜ ɬɨɦ ɱɢɫɥɟ ɫɩɟɰɨɞɟɠɞɨɣ), ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ. 
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11. ɉɨɞɝɨɬɨɜɤɚ ɷɥɟɤɬɪɨɨɬɨɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɹ Ƚɗɋ, ɩɨɦɟɳɟɧɢɣ 
ɨɯɪɚɧɵ ɤ ɪɚɛɨɬɟ ɜ ɈɁɉ. 

12. Ɂɚɤɪɵɬɢɟ ɢ ɭɩɥɨɬɧɟɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɩɪɨɟɦɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɢ 
ɳɢɬɨɜɨɝɨ ɨɬɞɟɥɟɧɢɹ. 

13. Ɉɩɨɪɨɠɧɟɧɢɟ ɢ ɩɪɨɞɭɜɤɚ ɜɨɞɹɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ȼɋɉ. 
14. Ɉɱɢɫɬɤɚ ɞɪɟɧɚɠɧɵɯ ɥɨɬɤɨɜ, ɤɨɥɥɟɤɬɨɪɨɜ ɞɥɹ ɭɞɚɥɟɧɢɹ ɥɢɜɧɟɜɵɯ 

ɫɬɨɤɨɜ ɢ ɢɯ ɤɨɥɨɞɰɟɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɧɚ ɡɟɦɥɹɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
15. Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɤɨɦɢɫɫɢɨɧɧɨɝɨ ɨɫɦɨɬɪɚ ȽɌɋ, ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ ɫ ɰɟɥɶɸ ɩɪɨɜɟɪɤɢ ɝɨɬɨɜɧɨɫɬɢ ɤ ɡɢɦɟ. 
16. ɉɨɞɝɨɬɨɜɤɚ ɤ ɪɚɛɨɬɟ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 
17. Ɉɛɟɫɩɟɱɟɧɢɟ ɝɨɬɨɜɧɨɫɬɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɜ ɬɨɦ 

ɱɢɫɥɟ ɤɪɚɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ) ɤ ɦɚɧɟɜɪɢɪɨɜɚɧɢɸ ɡɚɬɜɨɪɚɦɢ ɜ ɭɫɥɨɜɢɹɯ 
ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 

18. ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 
ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɬɟɪɪɢɬɨɪɢɢ. 

19. ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɢ ɦɟɯɚɧɢɡɦɨɜ ɜɨɪɨɬ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ 
ɢ ɳɢɬɨɜɨɝɨ ɨɬɞɟɥɟɧɢɹ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ Ʉɨɧɤɭɞɟɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ʉɨɧɤɭɞɟɪɚ, ɹɜɥɹɸɳɢɦɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 570 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 1,54 
ɦɥɪɞ. ɤȼɬ·ɱ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ 
ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

 ɦɚɤɫɢɦɚɥɶɧɵɣ –  58,3 ɦ; 
 ɪɚɫɱɟɬɧɵɣ  – 46,3 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ  – 36,2 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 1524 ɦ3/ɫ.  
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: ɉɅ60-ȼ, 

ɊɈ75-ȼ, ɉɅȾ60-ȼ60°. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɜɚɪɢɚɧɬ ɫ 4 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅȾ60-ȼ60°-670. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 115,4 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-660/165-32 
ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 150 Ɇȼɬ.  

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 6 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (4 
ɟɞɢɧɢɱɧɵɯ ɛɥɨɤɚ, 2 ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ) ɄɊɍɗ 5000 ɤȼ – "ɬɪɢ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɧɚ ɱɟɬɵɪɟ ɜɵɤɥɸɱɚɬɟɥɹ (3/4)". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ 
ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ:  

 ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ– 250000/500,  
 ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 400/51 (ɬɪɢ ɩɪɨɜɨɞɚ ɜ 

ɮɚɡɟ).  
 ȼȽȽ–20/10000 – ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫ ɩɪɭɠɢɧɧɵɦ ɩɪɢɜɨɞɨɦ, 

ɤɨɦɩɚɧɢɢ «Ʉɨɧɬɚɤɬ».  
ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 

ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ 
ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɨɣ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
 ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 

ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ – 78,0 ɦ; 
 ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 110,0 ɦ; 
 ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ – 13,0 ɦ; 
 ɛɟɬɨɧɧɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ – 87,0 ɦ; 
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 ɛɟɬɨɧɧɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ – 65,0 ɦ; 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
 ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 43,0 ɦ; 
 ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ –  318,00 ɦ;  
 ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 4; 
 ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 9,0 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 383,60 ɦ; 
 ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 30,0 ɦ. 
Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 

ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɨɬɛɪɨɫ ɫɬɪɭɢ.  
ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ 

ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ 
ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ 
ɩɨɫɬɨɹɧɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  

Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,26 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ʉɨɧɤɭɞɟɪɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 16 ɥɟɬ;  
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,5 ɪɭɛ/ɤȼɬ 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ –  126000 ɬɵɫ. ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ʉɨɧɤɭɞɟɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 
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ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

45. Ɇɚɪɤɟɬɢɧɝɨɜɚɹ ɫɬɪɚɬɟɝɢɹ Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ – Ɏɨɧɞ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɪɚɡɜɢɬɢɹ, Ɇ., 2007 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪ. Ʉɨɧɤɭɞɟɪɚ ɡɚ ɩɟɪɢɨɞ 
1933-2013 ɝɝ. ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɢ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ  

Ɋɚɫɯɨɞɵ  ɜ ɦɟɬɪɚɯ ɤɭɛɢɱɟɫɤɢɯ ɜ ɫɟɤɭɧɞɭ 
ɝɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 
1933 170 254 380 540 658 625 551 485 396 256 215 165 
1934 150 234 360 520 638 605 531 465 376 236 195 145 
1935 155 239 365 525 643 610 536 470 381 241 200 150 
1936 164 248 374 534 652 619 545 479 390 250 209 159 
1937 152 236 362 522 640 607 533 467 378 238 197 147 
1938 172 256 382 542 660 627 553 487 398 258 217 167 
1939 178 262 388 548 666 633 559 493 404 264 223 173 
1940 164 248 374 534 652 619 545 479 390 250 209 159 
1941 173 257 383 543 661 628 554 488 399 259 218 168 
1942 161 245 371 531 649 616 542 476 387 247 206 156 
1943 169 253 379 539 657 624 550 484 395 255 214 164 
1944 158 242 368 528 646 613 539 473 384 244 203 153 
1945 169 253 379 539 657 624 550 484 395 255 214 164 
1946 168 252 378 538 656 623 549 483 394 254 213 163 
1947 167 251 377 537 655 622 548 482 393 253 212 162 
1948 157 241 367 527 645 612 538 472 383 243 202 152 
1949 181 265 391 551 669 636 562 496 407 267 226 176 
1950 173 257 383 543 661 628 554 488 399 259 218 168 
1951 174 258 384 544 662 629 555 489 400 260 219 169 
1952 158 242 382 529 655 622 547 481 394 258 216 161 
1953 138 222 362 509 635 602 527 461 374 238 196 141 
1954 143 227 367 514 640 607 532 466 379 243 201 146 
1955 152 236 376 523 649 616 541 475 388 252 210 155 
1956 140 224 364 511 637 604 529 463 376 240 198 143 
1957 160 244 384 531 657 624 549 483 396 260 218 163 
1958 176 260 386 546 664 631 557 491 402 262 221 171 
1959 164 248 374 534 652 619 545 479 390 250 209 159 
1960 172 256 382 542 660 627 553 487 398 258 217 167 
1961 161 245 371 531 649 616 542 476 387 247 206 156 
1962 172 256 382 542 660 627 553 487 398 258 217 167 
1963 171 255 381 541 659 626 552 486 397 257 216 166 
1964 174 258 384 544 662 629 555 489 400 260 219 169 
1965 164 248 374 534 652 619 545 479 390 250 209 159 
1966 167 236 385 531 689 630 552 489 398 265 202 142 
1967 138 222 362 509 635 602 527 461 374 238 196 141 
1968 163 247 373 533 651 618 544 478 389 249 208 158 
1969 165 249 375 535 653 620 546 480 391 251 210 160 
1970 171 255 381 541 659 626 552 486 397 257 216 166 
1971 167 251 377 537 655 622 548 482 393 253 212 162 
1972 162 246 372 532 650 617 543 477 388 248 207 157 
1973 170 254 380 540 658 625 551 485 396 256 215 165 
1974 159 243 369 529 647 614 540 474 385 245 204 154 
1975 169 253 379 539 657 624 550 484 395 255 214 164 
1976 168 252 378 538 656 623 549 483 394 254 213 163 
1977 171 255 381 541 659 626 552 486 397 257 216 166 
1978 162 246 372 532 650 617 543 477 388 248 207 157 
1979 171 255 381 541 659 626 552 486 397 257 216 166 
1980 136 220 360 507 633 600 525 459 372 236 194 139 
1981 160 244 370 530 648 615 541 475 386 246 205 155 
1982 162 246 372 532 650 617 543 477 388 248 207 157 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1. 
ɝɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 
1983 169 253 379 539 657 624 550 484 395 255 214 164 
1984 165 249 375 535 653 620 546 480 391 251 210 160 
1985 163 247 373 533 651 618 544 478 389 249 208 158 
1986 161 245 371 531 649 616 542 476 387 247 206 156 
1987 168 252 378 538 656 623 549 483 394 254 213 163 
1988 159 243 369 529 647 614 540 474 385 245 204 154 
1989 169 253 379 539 657 624 550 484 395 255 214 164 
1990 163 247 373 533 651 618 544 478 389 249 208 158 
1991 161 245 371 531 649 616 542 476 387 247 206 156 
1992 169 253 379 539 657 624 550 484 395 255 214 164 
1993 155 239 365 525 643 610 536 470 381 241 200 150 
1994 164 248 374 534 652 619 545 479 390 250 209 159 
1995 152 236 362 522 640 607 533 467 378 238 197 147 
1996 160 244 370 530 648 615 541 475 386 246 205 155 
1997 149 233 359 519 637 604 530 464 375 235 194 144 
1998 159 243 369 529 647 614 540 474 385 245 204 154 
1999 158 242 368 528 646 613 539 473 384 244 203 153 
2000 146 230 356 516 634 601 527 461 372 232 191 141 
2001 160 244 370 530 648 615 541 475 386 246 205 155 
2002 161 245 371 531 649 616 542 476 387 247 206 156 
2003 164 248 374 534 652 619 545 479 390 250 209 159 
2004 161 245 371 531 649 616 542 476 387 247 206 156 
2005 170 254 380 540 658 625 551 485 396 256 215 165 
2006 171 255 381 541 659 626 552 486 397 257 216 166 
2007 162 246 372 532 650 617 543 477 388 248 207 157 
2008 164 248 374 534 652 619 545 479 390 250 209 159 
2009 173 257 383 543 661 628 554 488 399 259 218 168 
2010 172 256 382 542 660 627 553 487 398 258 217 167 
2011 178 262 388 548 666 633 559 493 404 264 223 173 
2012 164 248 374 534 652 619 545 479 390 250 209 159 
2013 163 247 373 533 651 618 544 478 389 249 208 158 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – Ʉɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ 

ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ 
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Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɚɫɱёɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 

 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ  

Ɇɟɫɹɰ γˎˈ˕˔˖˕  Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 
1 0,93 5449 4834 
2 0,91 5273 4591 
3 0,89 4967 4243 
4 0,88 4615 3866 
5 0,86 4309 3539 
6 0,84 4133 3327 
7 0,84 4133 3327 
8 0,86 4309 3539 
9 0,88 4615 3866 
10 0,89 4967 4243 
11 0,91 5273 4591 
12 0,93 5449 4834 

  

Ɂɢɦɚ Ʌɟɬɨ 
ɑɚɫɵ Ɋɪɚɧɠɢɪ, Ɇȼɬ ∆ɊΣ,Ɇȼɬ ∆ɗΣ,Ɇȼɬ·ɱ ɑɚɫɵ Ɋɪɚɧɠɢɪ, Ɇȼɬ ∆ɊΣ,Ɇȼɬ ∆ɗΣ,Ɇȼɬ·ɱ 

1 5472 1 1 1 4110 11 11 
2 5471 67 133 2 4099 19 27 
3 5405 119 289 3 4091 26 48 
4 5353 120 293 4 4084 74 240 
5 5352 126 323 5 4036 80 270 
6 5346 203 785 6 4030 82 282 
7 5269 208 820 7 4028 83 289 
8 5264 225 956 8 4027 134 697 
9 5247 270 1361 9 3976 166 985 
10 5202 290 1561 10 3944 238 1705 
11 5182 308 1759 11 3872 431 3828 
12 5164 318 1879 12 3679 440 3936 
13 5154 371 2568 13 3670 709 7433 
14 5101 434 3450 14 3401 745 7937 
15 5038 511 4605 15 3365 1065 12737 
16 4961 532 4941 16 3045 1119 13601 
17 4940 635 6692 17 2991 1289 16491 
18 4837 699 7844 18 2821 1307 16815 
19 4773 731 8452 19 2803 1386 18316 
20 4741 735 8532 20 2724 1489 20376 
21 4737 752 8889 21 2621 1512 20859 
22 4720 792 9769 22 2598 1523 21101 
23 4680 885 11908 23 2587 1582 22458 
24 4587 5472 121996 24 2528 4110 83130 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɪɟɞɧɟɝɨɞɨɜɵɟ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɟ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɟ ɪɚɫɯɨɞɵ 
(ɜ ɪɚɧɠɢɪɨɜɚɧɧɨɦ ɩɨɪɹɞɤɟ) ɫ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
m P, % Ƚɨɞɵ QɋɊ.Ƚ, ɦ3/ɫ Ƚɨɞɵ QɋɊ. ɉ, ɦ3/ɫ Ƚɨɞɵ QɋɊ. Ɇ, ɦ3/ɫ 
1 1 1949 402 1949 554 1949 251 
2 2 1939 399 1939 551 1939 248 
3 4 2011 399 2011 551 2011 248 
4 5 1958 397 1958 549 1958 246 
5 6 1951 395 1966 548 1951 244 
6 7 1964 395 1951 547 1964 244 
7 9 1941 394 1964 547 1941 243 
8 10 1950 394 1941 546 1950 243 
9 11 2009 394 1950 546 2009 243 
10 12 1938 393 2009 546 1938 242 
11 13 1960 393 1938 545 1960 242 
12 15 1962 393 1960 545 1962 242 
13 16 2010 393 1962 545 2010 242 
14 17 1963 392 2010 545 1963 241 
15 18 1970 392 1963 544 1970 241 
16 20 1977 392 1970 544 1977 241 
17 21 1979 392 1977 544 1979 241 
18 22 2006 392 1979 544 2006 241 
19 23 1933 391 2006 544 1933 240 
20 24 1973 391 1933 543 1973 240 
21 26 2005 391 1973 543 2005 240 
22 27 1966 391 2005 543 1943 239 
23 28 1943 390 1943 542 1945 239 
24 29 1945 390 1945 542 1975 239 
25 30 1975 390 1975 542 1983 239 
26 32 1983 390 1983 542 1989 239 
27 33 1989 390 1989 542 1992 239 
28 34 1992 390 1992 542 1957 238 
29 35 1946 389 1946 541 1946 238 
30 37 1976 389 1976 541 1976 238 
31 38 1987 389 1987 541 1987 238 
32 39 1957 389 1957 540 1947 237 
33 40 1947 388 1947 540 1971 237 
34 41 1971 388 1971 540 1952 236 
35 43 1952 387 1952 538 1969 235 
36 44 1969 386 1969 538 1984 235 
37 45 1984 386 1984 538 1936 234 
38 46 1936 385 1936 537 1940 234 
39 48 1940 385 1940 537 1959 234 
40 49 1959 385 1959 537 1965 234 
41 50 1965 385 1965 537 1994 234 
42 51 1994 385 1994 537 2003 234 
43 52 2003 385 2003 537 2008 234 
44 54 2008 385 2008 537 2012 234 
45 55 2012 385 2012 537 1968 233 
46 56 1968 384 1968 536 1985 233 
47 57 1985 384 1985 536 1990 233 
48 59 1990 384 1990 536 2013 233 
49 60 2013 384 2013 536 1966 233 
50 61 1972 383 1972 535 1972 232 
51 62 1978 383 1978 535 1978 232 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1. 
m P, % Ƚɨɞɵ QɋɊ.Ƚ, ɦ3/ɫ Ƚɨɞɵ QɋɊ. ɉ, ɦ3/ɫ Ƚɨɞɵ QɋɊ. Ɇ, ɦ3/ɫ 
52 63 1982 383 1982 535 1982 232 
53 65 2007 383 2007 535 2007 232 
54 66 1942 382 1942 534 1942 231 
55 67 1961 382 1961 534 1961 231 
56 68 1986 382 1986 534 1986 231 
57 70 1991 382 1991 534 1991 231 
58 71 2002 382 2002 534 2002 231 
59 72 2004 382 2004 534 2004 231 
60 73 1981 381 1981 533 1955 230 
61 74 1996 381 1996 533 1981 230 
62 76 2001 381 2001 533 1996 230 
63 77 1955 381 1955 532 2001 230 
64 78 1974 380 1974 532 1974 229 
65 79 1988 380 1988 532 1988 229 
66 80 1998 380 1998 532 1998 229 
67 82 1944 379 1944 531 1944 228 
68 83 1999 379 1999 531 1999 228 
69 84 1948 378 1948 530 1948 227 
70 85 1935 376 1935 528 1935 225 
71 87 1993 376 1993 528 1993 225 
72 88 1937 373 1937 525 1937 222 
73 89 1995 373 1995 525 1995 222 
74 90 1954 372 1954 523 1954 221 
75 91 1934 371 1934 523 1934 220 
76 93 1997 370 1997 522 1997 219 
77 94 1956 369 1956 520 1956 218 
78 95 2000 367 2000 519 1953 216 
79 96 1953 367 1953 518 1967 216 
80 98 1967 367 1967 518 2000 216 
81 99 1980 365 1980 516 1980 214 

  
Ɍɚɛɥɢɰɚ Ȼ.2 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

Ɇɨɳɧɨɫɬɢ ɜ ɦɟɝɚɜɚɬɬɚɯ 
Ɇɟɫɹɰ Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 

1 6274 5686 
2 5922 5371 
3 5313 4821 
4 4610 4186 
5 4001 3635 
6 3649 3317 
7 3649 3317 
8 4001 3635 
9 4610 4186 
10 5313 4821 
11 5922 5371 
12 6274 5686 
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Ɍɚɛɥɢɰɚ Ȼ.3 – ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
t ɦɟɫ Qɩɪ.90% Qɜɞɯɪ ΔQɢɫɩ ΔQɮ ΔQɥɞ Qɜɯɤ QȽɗɋ Qɧɛ Vɜɛ ɇ ΔV Vɜɛ Ʉ Zɜɛ ɇ Zɜɛ ɤ Zɜɛ ɫɪ Zɧɛ ɇ NȽɗɋ ɝɚɪ t ɫɭɬ tc 
XI  201 314 0 1 -1 85 513 514 8,40 0,81 7,59 380,00 379,80 379,9 323,8 55,4 253 30 2592000 
XII 146 879 0 0 2 85 1027 1027 7,59 2,35 5,23 379,80 379,01 379,4 324,5 54,3 496 31 2678400 
I 143 981 0 0 -3 85 1121 1121 5,23 2,63 2,60 379,01 370,75 374,9 324,5 49,7 496 31 2678400 
II  227 468 0 1 -2 85 692 693 2,60 1,13 1,47 370,75 361,40 366,1 324,3 41,2 254 28 2419200 
III  367 -282 1 1 1 85 84 85 1,47 -0,76 2,23 361,40 368,59 365,0 321,1 43,3 32 31 2678400 
IV 514 -427 2 1 0 85 84 85 2,23 -1,11 3,33 368,59 374,93 371,8 321,1 50,1 37 30 2592000 
V 640 -553 3 2 1 85 83 85 3,33 -1,48 4,82 374,93 378,62 376,8 321,1 55,1 41 31 2678400 
VI  607 -519 4 2 1 85 83 85 4,82 -1,35 6,16 378,62 379,36 379,0 321,1 57,3 42 30 2592000 
VII 532 -445 3 2 1 85 83 85 6,16 -1,19 7,35 379,36 379,74 379,5 321,1 57,8 43 31 2678400 
VIII 466 -379 2 2 0 85 83 85 7,35 -1,02 8,37 379,74 379,99 379,9 321,1 58,2 43 31 2678400 
IX 379 -14 1 1 0 85 363 364 8,37 -0,04 8,40 379,99 380,00 380,0 323,3 56,1 181 30 2592000 
ɏ 243 0 0 1 0 85 242 243 8,40 0,00 8,40 380,00 380,00 380,0 322,7 56,8 122 31 2678400 

 

Ɍɚɛɥɢɰɚ Ȼ.4 – ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
t ɦɟɫ Q50% Qɜɞɯɪ ΔQɢɫɩ ΔQɮ ΔQɥɞ Qɜɯɤ QȽɗɋ Qɯ.ɫɛɪ Qɧɛ Vɇ ΔV VɄ Zɜɛ ɧ Zɜɛ ɤ Zɜɛ ɫɪ Zɧɛ ɇ NȽɗɋ ɗ, Ɇȼɬ·ɱ t ɫɭɬ tc 

XI 209 303 0 1 -1 85 512 0 513 8,40 0,79 7,61 380,00 379,80 379,9 323,8 55,5 253 181946 30 2592000 
XII 159 870 0 0 2 85 1027 0 1027 7,61 2,33 5,28 379,80 379,03 379,4 324,5 54,3 496 369384 31 2678400 
I 164 942 0 0 -3 85 1109 0 1109 5,28 2,52 2,76 379,03 371,65 375,3 324,5 50,2 496 368697 31 2678400 
II  248 533 0 1 -2 85 782 0 783 2,76 1,29 1,47 371,65 361,40 366,5 324,4 41,5 289 194223 28 2419200 
III  374 -287 1 1 1 85 84 0 85 1,47 -0,77 2,24 361,40 368,67 365,0 321,1 43,3 32 24098 31 2678400 
IV 534 -447 2 1 0 85 84 0 85 2,24 -1,16 3,40 368,67 375,30 372,0 321,1 50,3 38 27063 30 2592000 
V 652 -563 3 2 1 85 83 0 85 3,40 -1,51 4,91 375,30 378,71 377,0 321,1 55,3 41 30391 31 2678400 
VI  619 -529 4 2 1 85 83 0 85 4,91 -1,37 6,28 378,71 379,40 379,1 321,1 57,3 42 30501 30 2592000 
VII 545 -456 3 2 1 85 83 0 85 6,28 -1,22 7,50 379,40 379,77 379,6 321,1 57,9 43 31811 31 2678400 
VIII 479 -335 2 2 0 85 140 0 142 7,50 -0,90 8,40 379,77 380,00 379,9 321,8 57,5 72 53320 31 2678400 
IX 390 0 1 1 0 85 388 0 389 8,40 0,00 8,40 380,00 380,00 380,0 323,4 56,0 193 139294 30 2592000 
ɏ 250 0 0 1 0 85 249 0 250 8,40 0,00 8,40 380,00 380,00 380,0 322,7 56,7 126 93504 31 2678400 

ɗɫɪ.ɦɧɨɝɨɥɟɬ= 1,54 ɦɥɪɞɤȼɬ·ɱ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ɂɨɧɚ ɪɚɛɨɬɵ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɉɅȾ60-ȼ60-670 ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ
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Ɋɢɫɭɧɨɤ ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ60-ȼ60 
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Ɋɢɫɭɧɨɤ ȼ.3 – ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɊɈ75-ȼ-355 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 
Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 
Ⱦɢɮ.ɡɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ ܫ∆> 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ 

Ͳ,ʹ ∙  ʜ 0,92 Ⱥܫ

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,69 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,31 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,92 Ⱥܫ

ɁɁȽ 
଴ܷ 

ଵ ଴ܷଵீݐ  - 5 ȼ ݐଷ ଴ܷீ  - 15 ȼ 

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,2 - 

Ɂɉɇ >ܷ 

2ɫɬɭɩɟɧɶ ஼ܷʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 
1 

ɫɬɭɩɟɧɶ ஼ܷʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,32 Ⱥܫ
ɉɈ ܫଶʞʢʠʙ Ͳ,ͳ͹ ∙  ʜ 0,78 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹ ∙  ʜ 0,92 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,94 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,08 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,Ͷʹͻ ∙  ʜʝʛ 6,59 Ⱥܫ

ȾɁ <ܼ 

1 
ɫɬɭɩɟɧɶ ܼூ 0,13 1,51 Ɉɦ 

2 
ɫɬɭɩɟɧɶ ܼூூ 0,44 5,1 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 3,01 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 3,10 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͶ ∙  ʜʝʛ.ʟ 6,02 Ⱥܫ
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Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ⱦɟɣɫɬɜɢɟ/Ɂɚɳɢɬɵ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 ɫ

ɛɪ
ɨɫ

 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
50

0 
ɢ 

ȼ-
Ɍɋ

ɇ
 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 ɦ
ɨɳ

ɧɨ
ɫɬ

ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ        

Ⱦɢɮ.ɡɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ ܫ∆> + + + + - - - 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + + - - - 

ɁɁȽ 
଴ܷ 

 - - - - + + + ଷݐ + - - - - - - ଵݐ

଴ܷ ݐ + + + - - - - 

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶݐଵ + + - - - - - 

2 ɫɬɭɩɟɧɶݐଶ + + - - - - - 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ - - - - - - + 

ɂɈ + + - - - - - 

ɈɌɋ I 
 - - - - - + + ଶݐ - - + - - - - ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ - - - - - - + 
ɂɈ + + - - - - - 

ɈɌɋ 
 - - - - - + + ଶݐ - - + - - - - ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

 - - - - + + + ଶݐ - - + - - - - ଵݐ

2 
ɫɬɭɩɟɧɶ 

 - - - - - + + ଶݐ - - + - - - - ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ - - - - - - + 
ɂɈ + + - - - - - 

Ɉɬɫɟɱɤɚ + + - - - - - 
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