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ȼȼȿȾȿɇɂȿ 
 

ɋɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɚɲɥɢ ɫɜɨɟ 
ɩɪɢɦɟɧɟɧɢɟ ɜ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɬɚɤ ɠɟ ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɨɦ 
ɬɨɩɥɢɜɚ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɱɚɫɬɧɵɯ ɞɨɦɨɜ. Ɍɚɤɨɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɢɟ ɞɚɧɧɵɟ 
ɝɚɡɵ ɩɨɥɭɱɢɥɢ ɛɥɚɝɨɞɚɪɹ ɫɧɚɛɠɟɧɢɸ ɨɬɞɚɥɟɧɧɵɯ ɝɨɪɨɞɨɜ, ɞɟɪɟɜɟɧɶ ɢ ɫёɥ ɨɬ 
ɰɟɧɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ. 

ɗɬɢ ɝɚɡɵ ɹɜɥɹɸɬɫɹ ɫɦɟɫɶɸ ɩɪɨɩɚɧɚ ɫ ɛɭɬɚɧɨɦ, ɧɨ ɩɪɢ ɷɬɨɦ ɢɦɟɸɬ 
ɧɟɛɨɥɶɲɭɸ ɞɨɥɸ ɩɪɢɦɟɫɟɣ. 

ɋɠɢɠɟɧɧɵɟ ɝɚɡɵ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɢɬɶ ɰɟɥɵɣ ɫɩɟɤɬɪ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɮɮɟɤɬɢɜɧɵɯ ɪɚɛɨɱɢɯ 
ɩɪɨɰɟɫɫɨɜ. ɉɨɦɢɦɨ ɜɫɟɝɨ ɩɪɨɱɟɝɨ ɞɚɧɧɵɣ ɜɢɞ ɬɨɩɥɢɜɚ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ 
ɷɤɨɥɨɝɢɱɧɵɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɬɨɩɥɢɜɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ 
ɥɭɱɲɢɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɠɢɜɚɧɢɹ ɥɸɞɟɣ ɜ ɝɨɪɨɞɫɤɨɣ ɱɟɪɬɟ ɢ ɪɚɛɨɬɵ ɧɚ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ. 

ɉɪɢ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɞɚɧɧɨɦ ɬɨɩɥɢɜɟ ɧɚ ɜɵɯɨɞɟ ɩɨɥɭɱɚɬɫɹ 
ɞɨɜɨɥɶɧɨ ɱɢɫɬɵɟ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ. 

ɉɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ (ɚɬɦɨɫɮɟɪɧɵɯ), ɞɚɧɧɨɟ ɬɨɩɥɢɜɨ ɧɚɯɨɞɢɬɫɹ ɜ 
ɝɚɡɨɨɛɪɚɡɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɧɨ ɬɚɤ ɠɟ ɟɫɥɢ ɩɨɜɵɫɢɬɶ ɞɚɜɥɟɧɢɟ ɢɥɢ ɫɧɢɡɢɬɶ 
ɬɟɦɩɟɪɚɬɭɪɭ ɷɬɢ ɝɚɡɵ ɩɟɪɟɯɨɞɹɬ ɜ ɠɢɞɤɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɢ ɤɨɬɨɪɨɦ ɢɯ ɭɞɨɛɧɨ 
ɩɟɪɟɜɨɡɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɰɢɫɬɟɪɧɚɯ ɢ ɯɪɚɧɢɬɶ ɧɚ Ƚɇɋ, ȽɊɍ ɢ ɞɪ., ɧɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɨ ɱɟɥɨɜɟɤɚ ɞɚɧɧɵɟ ɝɚɡɵ ɞɨɯɨɞɹɬ ɢɦɟɧɧɨ ɜ ɝɚɡɨɨɛɪɚɡɧɨɦ 
ɜɢɞɟ. 
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1 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢя 
 

ɋɨɝɥɚɫɧɨ [1], ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ 
ɡɧɚɬɶ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɪɚɣɨɧɚ, ɤɨɬɨɪɚɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝑁 = ݉ ·  (1.1) ,ܨ

 

ɝɞɟ ɬ – ɩɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ, ɬ = 500 ɱɟɥ/ɝɚ; 
F – ɩɥɨɳɚɞɶ ɤɜɚɪɬɚɥɚ, ɝɚ. 

 
Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 1.1. 

 
Ɍɚɛɥɢɰɚ 1.1 – Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 

 

№ ɤɜɚɪɬɚɥɚ ɉɥɨɳɚɞɶ ɤɜɚɪɬɚɥɚ, 
ɝɚ 

ɉɥɨɬɧɨɫɬɶ 
ɧɚɫɟɥɟɧɢɹ, ɱɟɥ/ɝɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɪɨɠɢɜɚɸɳɢɯ, ɱɟɥ 

1 6,75  
 
 
 
 
 
 
 
 
 
 

500 

3375 
2 7,75 3875 
3 7,52 3760 
4 7,52 3760 
5 7,7 3850 
6 5,55 2775 
7 8,75 4375 
8 12,25 6125 
9 7,7 3850 
10 7,7 3850 
11 7,68 3840 
12 1,92 960 
13 1,92 960 
14 7,52 3760 
15 7,52 3760 
16 7,7 3850 
17 5,6 2800 
18 4,92 2460 
19 2,08 1040 
20 13,3 6650 
21 7,7 3850 
22 4 2000 
23 5,25 2625 
24 5,25 2625 

 ɂɬɨɝɨ: 80775 
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2 Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢя ɝɚɡɚ 
 

Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɧɨɪɦɚɦ ɧɚ ɤɨɧɟɰ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɫ ɭɱɟɬɨɦ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɝɨɪɨɞɫɤɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɝɚɡɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɩɥɚɧɚ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ. 

ȼɫɟ ɜɢɞɵ ɝɨɪɨɞɫɤɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɦɨɠɧɨ ɫɝɪɭɩɩɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

1) ɛɵɬɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ (ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɜ ɤɜɚɪɬɢɪɚɯ); 
2) ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɤɨɦɦɭɧɚɥɶɧɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ; 
3) ɩɨɬɪɟɛɥɟɧɢɟ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɣ; 
4) ɩɪɨɦɵɲɥɟɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ. 
ɉɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɣ, ɚ ɬɚɤɠɟ 

ɩɪɨɦɵɲɥɟɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɛɚɥɚɧɫɟ, ɫɨɫɬɚɜɥɟɧɧɨɦ ɞɥɹ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, 
ɨɛɵɱɧɨ ɨɬɫɭɬɫɬɜɭɸɬ. 

Ɋɚɫɱɟɬ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɛɵɬɨɜɵɟ, ɤɨɦɦɭɧɚɥɶɧɵɟ ɢ ɨɛɳɟɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ ɡɚɞɚɱɭ, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɪɚɫɯɨɞɭɟɦɨɝɨ 
ɷɬɢɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɡɚɜɢɫɹɬ ɨɬ ɪɹɞɚ ɮɚɤɬɨɪɨɜ: ɝɚɡɨɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɢ ɧɚɫɟɥɟɧɧɨɫɬɢ ɤɜɚɪɬɢɪ, ɝɚɡɨɨɛɨɪɭɞɨɜɚɧɢɹ ɝɨɪɨɞɫɤɢɯ 
ɭɱɪɟɠɞɟɧɢɹɦɢ ɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ, ɨɯɜɚɬɚ ɩɨɬɪɟɛɢɬɟɥɟɣ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ 
ɝɨɪɹɱɢɦ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ ɢ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. Ȼɨɥɶɲɢɧɫɬɜɨ 
ɩɪɢɜɟɞɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɟ ɩɨɞɞɚɟɬɫɹ ɬɨɱɧɨɦɭ ɭɱɟɬɭ, ɩɨɷɬɨɦɭ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɫɪɟɞɧɢɦ ɧɨɪɦɚɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɨɥɟɬɧɟɝɨ 
ɨɩɵɬɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ, ɩɪɢ ɧɚɥɢɱɢɢ ɝɚɡɨɜɨɣ ɩɥɢɬɵ ɩɨ 
ɮɨɪɦɭɥɟ 

 ݊௫ = 𝑁 · ሺݔ − ሻͳͲͲݕ , (2.1) 

 
ɝɞɟ x – ɞɨɥɹ ɤɜɚɪɬɢɪ, ɢɦɟɸɳɢɯ ɝɚɡɨɜɭɸ ɩɥɢɬɭ, ɪɚɜɧɚɹ 0,85; 
ɭ – ɞɨɥɹ ɤɜɚɪɬɢɪ, ɫ ɝɨɪɹɱɢɦ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ ɨɬ ɝɚɡɨɜɵɯ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟɣ, ɪɚɜɧɚ 0,8; 
N – ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ, ɬɚɛɥɢɰɚ 1.1. 

Ʉɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ, ɩɪɢ ɧɚɥɢɱɢɢ ɝɚɡɨɜɨɣ ɩɥɢɬɵ ɢ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ, 
ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 ݊ = 𝑁 · ͳͲͲݕ , (2.2) 

 
ɝɞɟ ɭ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.1). 
N – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.1). 
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Ɉɩɪɟɞɟɥɹɟɦ ɧɢɡɲɭɸ ɦɚɫɫɨɜɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ, ɩɨ ɮɨɪɦɭɥɟ ܳ𝐻𝑃 = ʞʟܭ · ܳ𝐻ሺʞʟሻ𝑃 + Бʢʡܭ · ܳ𝐻ሺБʢʡሻ𝑃 , (2.3) 

 
ɝɞɟ ܭʞʟ ɢ ܭБʢʡ – ɞɨɥɹ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, ܭʞʟ = Ͳ,ͺͷ, ܭБʢʡ = Ͳ,ͳͷ;ܳ𝐻ሺʞʟሻ𝑃  ɢ ܳ𝐻ሺБʢʡሻ𝑃  – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ, ɞɥɹ ɠɢɞɤɨɣ ɮɚɡɵ ܳ𝐻ሺʞʟሻ𝑃 = Ͷͷͻ͵ ˍʓˉ/ˍˆ, ܳ 𝐻ሺБʢʡሻ𝑃 = ͶͷͶ͵ͳ ˍʓˉ/ˍˆ, 

 ܳ𝐻𝑃 = Ͳ,ͺͷ · Ͷͷͻ͵ + Ͳ,ͳͷ · ͶͷͶ͵ͳ = Ͷͷͺͻͳ, ˍʓˉ/ˍˆ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɢɡɲɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɤȾɠ/ɦ3, ɩɨ ɮɨɪɦɭɥɟ 
 ܳ𝐻𝑃 = ʞʟܭ · ܳ𝐻ሺʞʟሻ𝑃 + Бʢʡܭ · ܳ𝐻ሺБʢʡሻ𝑃 , (2.4) 

 

ɝɞɟ ܭʞʟ ɢ ܭБʢʡ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.3); ܳ𝐻ሺʞʟሻ𝑃  ɢ ܳ𝐻ሺБʢʡሻ𝑃  – ɧɢɡɲɚɹ  ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ˍʓˉ/ˏଷ, ɞɥɹ ɝɚɡɨɜɨɣ ɮɚɡɵ ܳ𝐻ሺʞʟሻ𝑃 = ͻͳ͵ʹͳ ˍʓˉ/ˏଷ, ܳ 𝐻ሺБʢʡሻ𝑃 = ͳͳͺ͵ ˍʓˉ/ˏଷ, 
 ܳ𝐻𝑃 = Ͳ,ͺͷ · ͻͳ͵ʹͳ + Ͳ,ͳͷ · ͳͳͺ͵ = ͻͷͶ͵͵,͵ˍʓˉ/ˏଷ. 
 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ˆߩ  = ʞʟܭ · ʞʟʒߩ + Бʢʡܭ · Бʢʡʒߩ , (2.5) 

 

ɝɞɟ КɉɊ ɢ КȻɍɌ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.3); ߩʞʟʒ  ɢ ߩБʢʡʒ  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, ˍˆ/ˏଷ,  ߩʞʟʒ = ͳ,ͺʹ ˍˆ/ˏଷ, ߩБʢʡʒ = ʹ,ͷͳͻ ˍˆ/ˏଷ, 

ˆߩ  = Ͳ,ͺͷ · ͳ,ͺʹ + Ͳ,ͳͷ · ʹ,ͷͳͻ = ͳ,ͻˍˆ/ˏଷ. 
 

ɉɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ˉߩ  = ʞʟܭ · ʞʟЖߩ + Бʢʡܭ · БʢʡЖߩ , (2.6) 

 

ɝɞɟ ܭʞʟ ɢ ܭБʢʡ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.3); 
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ʞʟЖߩ  ɢ ߩБʢʡЖ  – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, ˍˆ/ˏଷ,  ߩʞʟʒ = ͷʹͺ ˍˆ/ˏଷ, ߩБʢʡʒ = Ͳͳ ˍˆ/ˏଷ, 

ˉߩ  = Ͳ,ͺͷ · ͷʹͺ + Ͳ,ͳͷ · Ͳͳ = ͷͺ,͵ˍˆ/ˏଷ. 
 

ɉɨ ɧɨɪɦɚɦ ɪɚɫɯɨɞɨɜ ɫɨɝɥɚɫɧɨ [1] ɜɟɞɟɦ ɪɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ 
ɜɫɟɦɢ ɝɚɡɨɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɭɱɢɬɵɜɚɹ ɪɟɡɟɪɜ ɦɨɳɧɨɫɬɢ Ƚɇɋ ɜ ɪɚɡɦɟɪɟ 20%. 

Ɋɚɫɱɟɬ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɠɢɥɵɦ ɪɚɣɨɧɨɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɠɢɥɵɦ ɪɚɣɨɧɨɦ 
 

ɇɚɡɧɚɱɟɧɢɟ 
ɪɚɫɯɨɞɭɟɦɨɝɨ 

ɝɚɡɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɧɚ ɱɟɥɨɜɟɤɚ Ɋɚɫɯɨɞ ɝɚɡɚ 

ɤȾɠ ɦ3/ɱɟɥ ɤɝ/ɱɟɥ ɦ3 ɤɝ 

ɉɪɢ ɧɚɥɢɱɢɢ 
ɝɚɡɨɜɨɣ ɩɥɢɬɵ ɢ 
ɝɚɡɨɜɨɝɨ 
ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ 

 
68659 

 
7300000 

 
159,07 

 
76,5 

 
10921555 

 
5252398 

ɉɪɢ ɧɚɥɢɱɢɢ 
ɬɨɥɶɤɨ ɝɚɡɨɜɨɣ 
ɩɥɢɬɵ 

 
4039 

 
4240000 

 
92,39 

 
44,4 

 
373145 

 
179323 

ɋɭɦɦɚɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ 

    11294700 5431721 

ɋɭɦɦɚɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ ɫ 
ɭɱɟɬɨɦ ɪɟɡɟɪɜɚ 

     
13553640 

 
6518065 
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3 Ɋɚɫɱɟɬ Ƚɇɋ 
 

Ƚɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ (Ƚɇɋ) ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɟɞɢɧɢɰɚɦɢ ɜ ɫɢɫɬɟɦɟ ɫɧɚɛɠɟɧɢɹ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ 
ɧɚɫɟɥɟɧɢɹ ɢ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɉɧɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɢɟɦ, ɯɪɚɧɟɧɢɟ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ 
ɩɨɫɬɚɜɤɭ ɝɚɡɚ ɫɜɨɢɦ ɬɪɚɧɫɩɨɪɬɨɦ ɩɨɬɪɟɛɢɬɟɥɹɦ. Ƚɚɡ ɧɚ Ƚɇɋ ɩɨɫɬɚɜɥɹɸɬ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ, ɬɪɭɛɨɩɪɨɜɨɞɧɵɦ, ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. Ⱦɥɹ 
ɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɰɢɫɬɟɪɧɵ, ɛɚɥɥɨɧɵ 
ɪɚɡɥɢɱɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ. ɋɨɜɪɟɦɟɧɧɵɟ Ƚɇɋ ɫɧɚɛɠɟɧɵ ɫɥɢɜɧɵɦɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ ɷɫɬɚɤɚɞɚɦɢ, ɛɚɡɨɣ ɯɪɚɧɟɧɢɹ ɫ ɪɟɡɟɪɜɭɚɪɚɦɢ ɞɥɹ 
ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ, ɜ ɤɨɬɨɪɵɯ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
ɪɚɡɞɟɥɶɧɨɟ ɯɪɚɧɟɧɢɟ ɋ3ɇ8 ɢ ɋ4ɇ10, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɡɞɚɧɢɹɦɢ ɫ ɧɚɫɨɫɧɨ- 
ɤɨɦɩɪɟɫɫɨɪɧɵɦ, ɧɚɩɨɥɧɢɬɟɥɶɧɵɦ, ɫɥɢɜɧɵɦ, ɜɨɡɞɭɲɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɦ, 
ɩɨɝɪɭɡɨɱɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɦ, ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɦ, ɛɵɬɨɜɵɦ ɢ ɞɪ. 
ɨɬɞɟɥɟɧɢɹɦɢ, ɚ ɬɚɤɠɟ ɛɥɨɤɚɦɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ 
ɦɚɫɬɟɪɫɤɢɦɢ, ɤɨɬɟɥɶɧɵɦɢ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ, 
ɝɚɪɚɠɚɦɢ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɚɦɢ ɜɨɞɨ-, ɬɟɩɥɨ- ɢ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɫɜɹɡɢ ɢ ɤɚɧɚɥɢɡɚɰɢɢ. 

ɇɚ Ƚɇɋ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 
1) ɩɪɢɟɦ ɨɬ ɩɨɫɬɚɜɳɢɤɨɜ; 
2) ɫɥɢɜ ɜ ɯɪɚɧɢɥɢɳɚ; 
3) ɯɪɚɧɟɧɢɟ ɜ ɧɚɡɟɦɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɪɟɡɟɪɜɭɚɪɚɯ, ɛɚɥɥɨɧɚɯ ɢ ɬ.ɩ.; 
4) ɫɥɢɜ ɢɡ ɛɚɥɥɨɧɨɜ ɧɟɢɫɩɚɪɢɜɲɢɯɫɹ ɨɫɬɚɬɤɨɜ ɢ ɫɥɢɜ ɝɚɡɚ ɢɡ ɧɟɢɫɩɪɚɜɧɵɯ 

ɫɨɫɭɞɨɜ; 
5) ɪɚɡɥɢɜ ɝɚɡɚ ɜ ɛɚɥɥɨɧɵ, ɩɟɪɟɞɜɢɠɧɵɟ ɪɟɡɟɪɜɭɚɪɵ, ɚɜɬɨɰɢɫɬɟɪɧɵ; 
6) ɩɪɢёɦ ɩɭɫɬɵɯ ɢ ɜɵɞɚɱɚ ɧɚɩɨɥɧɟɧɧɵɯ ɛɚɥɥɨɧɨɜ; 
7) ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɝɚɡɚ ɜ ɛɚɥɥɨɧɚɯ ɢ ɜɧɭɬɪɟɧɧɟɣ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ; 
8) ɪɟɦɨɧɬ ɢ ɩɟɪɟɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɛɚɥɥɨɧɨɜ ɢ ɪɟɡɟɪɜɭɚɪɨɜ Ƚɇɋ; 
9) ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɇɋ; 
10) ɞɨɫɬɚɜɤɚ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦ ɜ ɛɚɥɥɨɧɚɯ ɢ ɚɜɬɨɰɢɫɬɟɪɧɚɯ; 
11) ɡɚɩɪɚɜɤɚ ɚɜɬɨɦɚɲɢɧ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɠɢɠɟɧɧɨɦ ɝɚɡɟ; 
12) ɪɟɝɚɡɢɮɢɤɚɰɢɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ; 
13) ɫɦɟɲɟɧɢɟ ɩɚɪɨɜ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɫ ɜɨɡɞɭɯɨɦ ɢɥɢ ɧɢɡɤɨɤɚɥɨɪɢɣɧɵɦɢ 

ɝɚɡɚɦɢ; 
14) ɩɨɞɚɱɚ ɩɚɪɨɜ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ, ɝɚɡɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɜ ɝɨɪɨɞɫɤɢɟ 

ɫɢɫɬɟɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɚɡɚ. 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [8] ɢ Ƚɨɫɝɚɡɬɟɯɧɚɞɡɨɪɚ, ɬ.ɤ. Ƚɇɋ ɹɜɥɹɸɬɫɹ 
ɨɛɴɟɤɬɚɦɢ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ. ɗɬɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɦɟɫɬɚ 
ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɛɟɡɨɩɚɫɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ 
ɞɨ ɨɤɪɭɠɚɸɳɢɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɪɚɰɢɨɧɚɥɶɧɚɹ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ, ɞɨɪɨɝ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
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ɡɞɚɧɢɹɦ ɢ ɫɨɨɪɭɠɟɧɢɹɦ, ɪɟɡɟɪɜɭɚɪɚɦ ɛɚɡɵ ɯɪɚɧɟɧɢɹ, ɧɚɫɨɫɚɦ, ɤɨɦɩɪɟɫɫɨɪɚɦ ɢ 
ɫɢɫɬɟɦɚɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɢ ɦɧ. ɞɪ. ɩɨɥɨɠɟɧɢɹ. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɇɋ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɫɢɫɬɟɦɚ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ 
ɪɟɦɨɧɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɥɚɧɢɪɨɜɚɬɶ ɨɫɧɨɜɧɵɟ 
ɡɚɬɪɚɬɵ ɪɚɛɨɱɟɣ ɫɢɥɵ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢ ɫɧɢɠɚɬɶ ɢɯ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ 
ɫɪɨɤɨɜ ɫɥɭɠɛɵ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɭɦɟɧɶɲɟɧɢɹ ɩɪɨɫɬɨɟɜ, ɚɜɚɪɢɣɧɨɫɬɢ. 

 
3.1 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɷɫɬɚɤɚɞɵ 

 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɧɚ Ƚɇɋ ɢɫɩɨɥɶɡɭɸɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɜɦɟɫɬɢɦɨɫɬɶɸ 25, 50, 75, 100, 125, 150, 175 ɢ 200 
ɦ3, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚɞ ɡɟɦɥɟɣ ɢ ɩɨɞ ɡɟɦɥɟɣ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ 
16Ƚɋ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɬɟɧɤɢ ɧɟ ɜɵɲɟ +15ɋ˚ ɢ ɧɟ ɧɢɠɟ -40ɋ˚ ɢ ɪɚɛɨɱɢɦ 
ɞɚɜɥɟɧɢɟɦ 1,8 Ɇɉɚ. ȼ ɢɯ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɜɵɪɟɡɚɧɵ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɦɭɮɬ ɢ ɲɬɭɰɟɪɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ȼ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɜɯɨɞɹɬ: 
ɪɟɡɟɪɜɭɚɪ ɫ ɨɩɨɪɚɦɢ ɛɟɡ ɚɪɦɚɬɭɪɵ; ɨɬɜɟɬɧɵɟ ɮɥɚɧɰɵ ɤ ɲɬɭɰɟɪɚɦ; ɩɪɨɤɥɚɞɤɢ ɢ 
ɥɚɩɤɢ (ɜ ɫɥɭɱɚɟ ɭɫɬɚɧɨɜɤɢ ɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɨɩɨɪɵ); ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɨɩɨɪɵ. 
Ʉɚɠɞɵɣ ɪɟɡɟɪɜɭɚɪ ɨɛɨɪɭɞɨɜɚɧ ɥɚɡɨɜɵɦ ɢ ɫɜɟɬɨɜɵɦ ɥɸɤɨɦ ɢ ɢɦɟɟɬ ɧɟ ɦɟɧɟɟ 2 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ. 

ɇɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ 
ɝɚɡɨɜɨɝɨ ɨɛɴɟɦɚ ɩɨɬɪɟɛɥɟɧɢɹ, ɡɚɩɚɫ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ 5 ɫɭɬɨɤ, ɬ.ɤ. ɪɚɫɫɬɨɹɧɢɟ ɞɨ 
ɩɨɫɬɚɜɳɢɤɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 500 ɤɦ. 

Ɉɛɳɢɣ ɨɛɴɟɦ ɯɪɚɧɟɧɢɹ ɝɚɡɚ ɧɚ Ƚɇɋ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑉 = ܳ · ݊͵ͷ · ݇ ·  (3.1) ,ˉߩ

 

ɝɞɟ Qɝɨɞ – ɝɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɤɝ, ɬɚɛɥɢɰɚ 2.1; 
ɩ – ɩɪɢɧɹɬɵɣ ɡɚɩɚɫ ɯɪɚɧɟɧɢɹ, ɩ = 5 ɫɭɬ; 
k – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ, ɞɥɹ ɩɨɞɡɟɦɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɪɚɜɟɧ 0,9; 
ρɠ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɤɝ/ɦ3, ɩɨ (2.6). 

 𝑉 = ͷͳͺͲͷ · ͷ͵ͷ · Ͳ,ͻ · ͷͺ,͵ = ͳͺ,ͻˏ͵. 
 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ ɩɪɢ ɟɞɢɧɢɱɧɨɦ 
ɨɛɴɟɦɟ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɦɚɪɤɢ ɉɋ-50 

 ݉ = 𝑉𝑉ܲ, (3.2) 
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ɝɞɟ V – ɨɛɳɢɣ ɨɛɴɟɦ ɝɚɡɚ, ɦ3, ɩɨ (3.1); 
Vɪ – ɟɞɢɧɢɱɧɵɣ ɨɛɴɟɦ ɩɪɢɧɹɬɨɝɨ ɤ ɭɫɬɚɧɨɜɤɟ ɪɟɡɟɪɜɭɚɪɚ, ɦ3. 
 ݉ = ͳͻͺ,ͻͷͲ = Ͷ˛˕. 

 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 4 ɪɟɡɟɪɜɭɚɪɚ ɟɞɢɧɢɱɧɵɦ ɨɛɴɟɦɨɦ 50 ɦ3. ɗɫɬɚɤɚɞɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢɥɢ ɠ/ɛ ɫɨɨɪɭɠɟɧɢɹ ɜɵɫɨɬɨɣ 

5ɦ ɢ ɞɥɢɧɧɨɣ ɞɨ 180ɦ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɫɥɢɜɧɵɯ ɢ ɧɚɥɢɜɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɤɚɠɞɨɟ ɫ ɞɜɭɦɹ ɩɚɬɪɭɛɤɚɦɢ ɞɥɹ ɠɢɞɤɨɣ ɮɚɡɵ ɢ ɨɞɧɢɦ ɞɥɹ ɩɚɪɨɜɨɣ, ɫ 
ɨɬɤɥɸɱɚɸɳɟɣ ɚɩɩɚɪɚɬɭɪɨɣ ɢ ɪɟɡɢɧɨɬɤɚɧɟɜɵɦɢ ɲɥɚɧɝɚɦɢ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ 
ɜɟɧɬɢɥɹɦ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɢɫɬɟɦ. ɉɨɞ ɧɢɦɢ ɩɪɨɤɥɚɞɵɜɚɸɬ ɤɨɥɥɟɤɬɨɪɵ 
ɠɢɞɤɨɣ ɢ ɩɚɪɨɜɨɣ ɮɚɡ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɫɨɟɞɢɧɟɧɧɵɯ ɫ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ 
ɫɬɚɧɰɢɢ. 

Ʉɨɥɢɱɟɫɬɜɨ ɫɥɢɜɧɨ-ɧɚɥɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɫɥɢɜɚ ɢɥɢ ɧɚɥɢɜɚ, ɢɫɯɨɞɹ ɢɡ ɦɟɫɹɱɧɨɝɨ ɝɪɭɡɨɨɛɨɪɨɬɚ ɢ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɰɢɫɬɟɪɧ, ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝑁 = Ͳ͵ݔܽ݉ܳ ·  (3.3) ,ܩ

 
ɝɞɟ ܳ𝑎௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɟɫɹɱɧɵɣ ɝɪɭɡɨɨɛɨɪɨɬ, ɬ, ɬɚɛɥɢɰɚ 2.1; 
G – ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɨɞɧɨɣ ɰɢɫɬɟɪɧɵ, G = 31 ɬ. 

 N = ͷͳͺ,Ͳ͵Ͳ · ͵ʹ,ͳ = ͳ˛˕. 
 

ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 1 ɫɥɢɜɧɨ-ɧɚɥɢɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 
 

3.2 Ɋɚɫɱɟɬ ɨɬɞɟɥɟɧɢя ɧɚɩɨɥɧɟɧɢя ɛɚɥɥɨɧɨɜ 
 

Ɉɬɞɟɥɟɧɢɟ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ ɧɚ Ƚɇɋ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 
ɜɚɠɧɵɯ. Ɉɧɨ ɢɦɟɟɬ ɪɚɡɞɚɬɨɱɧɵɟ ɩɨɫɬɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɧɚɩɨɥɧɟɧɢɹ 
ɛɚɥɥɨɧɨɜ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ ɞɨɫɬɚɜɥɹɟɦɵɦ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ. Ⱦɚɧɧɵɟ ɩɨɫɬɵ ɦɨɝɭɬ 
ɛɵɬɶ ɪɭɱɧɵɦɢ, ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ, ɜɵɛɨɪ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɬɢɩɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɡɚɩɨɥɧɹɟɦɵɯ 
ɛɚɥɥɨɧɨɜ ɜ ɫɦɟɧɭ. 200-500 ɛɚɥɥɨɧ – ɢɫɩɨɥɶɡɭɸɬ ɪɭɱɧɵɟ ɢɥɢ 
ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɫɬɵ, ɜɫɟ ɱɬɨ ɫɜɵɲɟ 500 – ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ. 

ȼ ɞɚɧɧɨɦ ɨɬɞɟɥɟɧɢɢ ɧɚ Ƚɇɋ ɩɨɦɢɦɨ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɜ ɬɚɤ ɠɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɟɪɦɟɬɢɱɧɨɫɬɶ, ɤɨɧɬɪɨɥɶ ɧɚɩɨɥɧɟɧɢɹ, ɫɥɢɜ ɨɫɬɚɬɤɨɜ. 
ɇɚɩɨɥɧɟɧɢɟ ɛɚɥɥɨɧɨɜ ɫɨɫɬɨɢɬ ɜ ɜɢɞɟ ɨɩɟɪɚɰɢɹ, ɫɚɦɨ ɧɚɩɨɥɧɟɧɢɟ ɛɚɥɥɨɧɨɜ ɢ 
ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɡɚɩɪɚɜɥɟɧɧɨɝɨ ɝɚɡɚ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɝɚɡɚ ɡɚɩɪɚɜɥɟɧɧɨɝɨ ɜ ɛɚɥɥɨɧ ɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɥɢɛɨ 
ɢɡɦɟɪɢɜ ɨɛɴɟɦ ɠɢɞɤɨɫɬɢ, ɥɢɛɨ ɜɡɜɟɫɢɬɶ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɧɚɩɨɥɧɟɧɢɟ 
ɛɚɥɥɨɧɨɜ ɦɨɠɟɬ ɛɵɬɶ ɨɛɴɟɦɧɵɦ ɢɥɢ ɜɟɫɨɜɵɦ. 

ɇɚɩɨɥɧɟɧɢɟ ɛɚɥɥɨɧɨɜ ɧɚ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɢɥɢ ɪɭɧɨɦ ɪɚɡɞɚɬɨɱɧɨɦ 
ɩɨɫɬɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɪɚɦɩɟ ɫ ɜɟɫɨɜɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜɞɨɥɶ 
ɪɚɦɩɵ. ɇɚ ɷɬɢ ɭɫɬɚɧɨɜɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɭɫɬɵɟ ɛɚɥɥɨɧɵ. Ɉɬ ɧɚɩɨɥɧɢɬɟɥɶɧɨɣ 
ɪɚɦɩɵ ɢɞɟɬ ɫɩɟɰɢɚɥɶɧɵɣ ɲɥɚɧɝ, ɤɨɬɨɪɵɣ ɩɪɢɤɪɟɩɥɹɟɬɫɹ ɤ ɲɬɭɰɟɪɭ ɛɚɥɥɨɧɚ. 
ɉɨɫɥɟ ɜɡɜɟɲɢɜɚɧɢɹ ɛɚɥɥɨɧɚ ɭɤɚɡɚɬɟɥɶ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɚɤ, ɱɬɨɛɵ ɩɨɥɭɱɢɥɚɫɶ 
ɰɢɮɪɚ, ɤɨɬɨɪɚɹ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɦɚɫɫɵ ɛɚɥɥɨɧɚ ɢ ɦɚɫɫɵ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɡɚɩɪɚɜɤɢ, ɬɨɥɶɤɨ ɩɨɫɥɟ ɷɬɨɝɨ ɦɨɠɧɨ ɡɚɩɭɫɬɢɬɶ ɝɚɡ. ɉɫɨɫɥɟ 
ɡɚɤɚɱɤɢ ɝɚɡɚ ɜ ɛɚɥɥɨɧ, ɲɥɚɧɝ ɧɟɨɛɯɨɞɢɦɨ ɨɬɫɨɟɞɢɧɢɬɶ, ɩɪɨɜɟɫɬɢ ɤɨɧɬɪɨɥɶɧɨɟ 
ɜɡɜɟɲɢɜɚɧɢɟ ɢ ɭɛɟɞɢɬɶɫɹ ɜ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɛɚɥɥɨɧɚ... Ɍɨɥɶɤɨ ɭɛɟɞɢɜɲɢɫɶ ɜ ɬɨɱ, 
ɱɬɨ ɜɫɟ ɪɚɛɨɬɚɟɬ ɢɫɩɪɚɜɧɨ ɢ ɜɟɧɬɢɥɶ ɡɚɤɪɵɜɚɟɬɫɹ. 

Ɇɨɝɭɬ ɛɵɬɶ ɧɚɩɨɥɧɟɧɵ ɛɚɥɥɨɧɵ ɨɛɴɟɦɚɦɢ 5, 12, 27, 50 ɢ 80 ɥ. 
Ʉɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɧɨɜ, ɲɬ, ɡɚɩɨɥɧɹɟɦɵɯ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 ݊˄ = ݃˕˖˔ܩ , (3.4) 

 

ɝɞɟ Gɫɭɬ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɬ/ɫɭɬ; 
g – ɦɚɫɫɚ ɝɚɡɚ ɜ ɨɞɧɨɦ ɛɚɥɥɨɧɟ ɪɚɜɧɚɹ 0,021 ɬ, ɞɥɹ ɛɚɥɥɨɧɚ ɟɦɤɨɫɬɶɸ 50 ɥ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɬ/ɫɭɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˕˖˔ܩ  = ܳˆˑˇ · ݇͵ͷ , (3.5) 

 

ɝɞɟ Qɝɨɞ – ɝɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɬ, ɬɚɛɥɢɰɚ 2.1; 
k – ɪɟɚɥɢɡɚɰɢɹ ɝɚɡɚ ɱɟɪɟɡ ɝɚɡɨɛɚɥɥɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ, k = 0,1. 

 

˕˖˔ܩ  = ͷͳͺ,Ͳ · Ͳ,ͳ͵ͷ = ͳ,ͻ ˕/˔˖˕. 
 ݊˄ = ͳ,ͻͲ,Ͳʹͳ = ͺ ˛˕.
 

Ʉɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɧɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɡɚɩɨɥɧɟɧɢɸ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, 
ɫɨɫɬɚɜɥɹɟɬ 86 ɲɬ. 
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3.3 Ɋɚɫɱɟɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ-ɡɚɩɨɪɧɵɯ ɤɥɚɩɚɧɨɜ 
 

ɉɉɄ4, ɉɉɄ4Ɋ ɬɚɤɢɟ ɬɢɩɵ ɤɥɚɩɚɧɨɜ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɚɜɥɟɧɢɟ 
ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɧɟ ɩɪɟɜɵɫɢɥɨ ɤɪɢɬɢɱɟɫɤɭɸ ɨɬɦɟɬɤɭ. 

ɉɁɄ- ɷɬɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ ɡɚɩɨɪɧɵɟ ɤɥɚɩɚɧɵ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɨɡɦɨɠɧɨɫɬɢ ɛɟɡɨɩɚɫɧɨɝɨ ɷɤɫɩɥɭɚɬɢɪɨɜɚɧɢɹ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ ɩɪɢ ɩɨɜɵɲɟɧɧɨɦ 
ɞɚɜɥɟɧɢɢ. ȿɫɥɢ ɩɪɨɢɡɨɲɟɥ ɫɛɪɨɫ ɧɭɠɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ, ɞɚɧɧɵɣ ɤɥɚɩɚɧ 
ɢɦɟɟɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɤɪɵɜɚɧɢɹ. Ⱦɚɧɧɵɟ ɤɥɚɩɚɧɵ ɹɜɥɹɸɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɪɟɡɟɪɜɭɚɪɚɯ, ɬɚɤ ɤɚɤ ɜɚɪɢɚɧɬɨɜ, 
ɢɡ-ɡɚ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɨɜɵɫɢɬɶɫɹ ɞɚɜɥɟɧɢɟ ɨɱɟɧɶ ɦɧɨɝɨ, ɧɚɩɪɢɦɟɪ: 

1) ɜ ɫɥɭɱɚɟ ɩɨɠɚɪɚ ɢɥɢ ɧɚɝɪɟɜɚɧɢɹ ɫɨɥɧɟɱɧɵɦɢ ɥɭɱɚɦɢ 
2) ɩɟɪɟɩɨɥɧɟɧɢɟ 
3) ɪɟɡɟɪɜɭɚɪ ɪɚɫɫɱɢɬɚɧ ɧɚ ɭɩɪɭɝɨɫɬɶ ɩɚɪɨɜ ɧɢɠɟ ɱɟɦ ɬɚ, ɤɨɬɨɪɭɸ ɩɨɞɚɸɬ 

ɜ ɪɟɡɟɪɜɭɚɪ 
4) ɟɫɥɢ ɪɟɡɟɪɜɭɚɪ ɡɚɩɨɥɧɟɧ, ɩɨɞɚɱɚ ɬɭɞɚ ɟɳɟ ɠɢɞɤɨɣ ɮɚɡɵ 
5) ɬɚɤ ɠɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɡ ɫɜɨɛɨɞɧɨɝɨ ɩɚɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 
ɋɚɦɨɟ ɨɩɚɫɧɨɟ ɷɬɨ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɡɟɪɜɭɚɪɚ ɩɨ ɩɪɢɱɢɧɟ 
ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ ɩɨɠɚɪɚ, ɩɨɬɨɦɭ ɱɬɨ ɩɪɨɢɡɨɣɞɟɬ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɟ, ɱɬɨ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɡɪɭɲɟɧɢɸ ɪɟɡɟɪɜɭɚɪɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɚɧɧɵɟ ɤɥɚɩɚɧɵ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɨɛɪɚɧɵ ɬɚɤ, ɱɬɨɛɵ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɱɟɪɟɡ ɧɟɝɨ 
ɦɨɝ ɛɵ ɩɪɨɣɬɢ ɚɛɫɨɥɸɬɧɨ ɜɟɫɶ ɩɚɪ ɫ ɱɪɟɡɦɟɪɧɨ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ. 

ɉɡɤ ɛɵɜɚɸɬ ɩɪɭɠɢɧɧɵɟ ɢ ɪɵɱɚɠɧɵɟ. ɉɪɭɠɢɧɧɵɟ ɢɦɟɸɬ ɛɨɥɶɲɟ 
ɩɪɟɢɦɭɳɟɫɬɜ, ɧɟɠɟɥɢ ɪɵɱɚɠɧɵɟ, ɧɚɩɪɢɦɟɪ, ɬɨɱɧɚɹ ɪɟɝɭɥɢɪɨɜɤɚ, ɩɪɨɫɬɨɬɚ 
ɢɡɝɨɬɨɜɥɟɧɢɹ, ɧɟɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ, ɧɚɞɟɠɧɨɫɬɶ. Ɍɚɤ ɠɟ ɞɥɹ ɧɢɯ ɢɦɟɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

1) ɤɨɝɞɚ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬ ɩɪɟɞɟɥɶɧɵɣ ɦɚɤɫɢɦɭɦ ɞɚɜɥɟɧɢɹ, ɤɥɚɩɚɧ 
ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɟɧ ɡɚɤɪɵɬɶɫɹ 

2) ɟɫɥɢ ɤɥɚɩɚɧ ɨɬɤɪɵɬ, ɬɨ ɱɟɪɟɡ ɧɟɝɨ ɞɨɥɠɧɨ ɩɪɨɣɬɢ ɬɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ, 
ɱɬɨɛɵ ɞɚɜɥɟɧɢɟ ɛɨɥɶɲɟ ɧɟ ɦɨɝɥɚ ɩɨɜɵɫɢɬɶɫɹ 

3) ɤɥɚɩɚɧ ɡɚɤɪɵɜɚɟɬɫɹ, ɟɫɥɢ ɞɚɜɥɟɧɢɟ ɫɧɢɡɢɥɨɫɶ ɞɨ ɨɬɦɟɬɤɢ ɧɢɠɟ 
ɪɚɛɨɱɟɝɨ 

4) ɟɫɥɢ ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɧɟɫɤɨɥɶɤɨ ɫɪɚɛɚɬɵɜɚɧɢɣ, ɤɥɚɩɚɧ ɞɨɥɠɟɧ 
ɨɫɬɚɜɚɬɶɫɹ ɝɟɪɦɟɬɢɱɧɵɦ. 

Ʉɥɚɩɚɧɵ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɬɚɤɢɦɢ, ɱɬɨɛɵ ɨɧɢ ɫɪɚɛɚɬɵɜɚɥɢ, 
ɟɫɥɢ ɞɚɜɥɟɧɢɟ ɩɨɜɵɫɢɬɫɹ ɧɟ ɛɨɥɶɲɟ ɱɟɦ ɧɚ 15% ɨɬ ɪɚɛɨɱɟɝɨ. 

ɇɟɨɛɯɨɞɢɦɭɸ ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɥɚɩɚɧɚ, ɦɦ2, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ܨ̝  = ͳͷ,ͻܩ · ܽ · ܤ · ሺሺ ଵܲ − ଶܲሻ ·  ଵሻଵ/ଶ, (3.6)ߩ

ɝɞɟ G – ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɥɚɩɚɧɚ, ɤɝ/ɱ; 
а – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɝɚɡɚ ɤɥɚɩɚɧɨɦ, ɪɚɜɧɵɣ 0,6; 
ȼ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɲɢɪɟɧɢɟ ɫɪɟɞɵ; 
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Ɋ1 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɤɥɚɩɚɧɨɦ, ɪɚɜɧɨɟ 
2,3 Ɇɩɚ; 
Ɋ2 – ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɡɚ ɤɥɚɩɚɧɨɦ, ɪɚɜɧɨɟ 0 Ɇɉɚ; 
ρ1 – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ଵܲɢ 𝑡ଵ, ɤɝ/ɦ3. 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ଵܲ1ɢ 𝑡ଵ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ଵߩ  = ːߩ · ଵܲ · 𝑇𝑇ଵ · ܲː · ݖ , (3.7) 

ɝɞɟ ߩː, 𝑇 , ܲː  – ɩɥɨɬɧɨɫɬɶ, ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɤɝ/ɦ3, ߩː = 2,29 ɤɝ/ɦ3, 𝑇  = 273 Ʉ, ܲː  = 10332 ɤɝ/ɦ2; 
Ɍ1, Ɋ1 – ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɞɚɜɥɟɧɢɟ ɜ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ,Ɍ1 = 333 Ʉ, Ɋ1 = 23000 
ɤɝ/ɦ2; 
z – ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ ɪɟɚɥɶɧɨɝɨ ɝɚɡɚ, z=0,9. 

ଵߩ  = ʹ,ʹͻ · ʹ͵ͲͲͲ · ʹ͵͵͵͵ · ͳͲ͵͵ʹ · Ͳ,ͻ = Ͷ,Ͷ ˍˆ/ˏଷ. 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ, ɤɝ/ɱ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
ܩ  = ݇ · ܨ · ሺ𝑡˅ − 𝑡ˉሻݍ , (3.8) 

 

ɝɞɟ k– ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬ ɨɤɪɭɠɚɸɳɟɝɨ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 
ɫɬɟɧɤɭ ɧɟɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɤ ɠɢɞɤɨɫɬɢ ɪɚɜɧɵɣ 23,2 ȼɬ/ɦ2ɱ°ɋ; F–
ɧɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ, ɞɥɹ ɪɟɡɟɪɜɭɚɪɚ ɉɋ-100F = 148 ɦ2; 
tɜ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɪɚɜɧɚɹ 550 ̊ɋ; 
tɠ – ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɢ ɚɛɫɨɥɸɬɧɨɦ ɞɚɜɥɟɧɢɢ ɟɟ ɜ ɪɟɡɟɪɜɭɚɪɟ 
ɪɚɜɧɚɹ 60 ˚ɋ; 
q – ɫɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɢɫɩɚɪɟɧɢɹ ɩɪɢ tɠ q = 295,48 ɤȾɠ/ɤɝ = 1241 ɤɤɚɥ/ɤɝ = 
=1439,5ȼɬ/ɤɝ. 
ܩ  = ʹ͵,ʹ · ͳͶͺ · ሺͷͷͲ − ͲሻͳͶ͵ͻ,ͷ = ͳͳͻ ˍˆ/˚. 

 

ɉɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɤɝ/ɱ, ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ ɢɡ ɩɪɚɜɢɥ 
ɭɫɬɪɨɣɫɬɜɚ ɫɨɫɭɞɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

ܩ  = ͳͲͲͲ · ܦ · (ܼ +  (3.9) ,(ܦʹ

ɝɞɟ D – ɞɢɚɦɟɬɪ ɪɟɡɟɪɜɭɚɪɚ, ɞɥɹ ɉɋ-50 D=2,8ɦ; 
Z – ɞɥɢɧɚ ɪɟɡɟɪɜɭɚɪɚ, ɦ, ɞɥɹ ɉɋ-50 Z=9,5ɦ. 
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ܩ = ͳͲͲͲ · ʹ,ͺ · (ͻ,ͷ + ʹ,ͺʹ) = ͵ͲͷʹͲ ˍˆ/˚. 
Ɋɚɫɫɱɢɬɚɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɥɚɩɚɧɚ, ɦɦ2, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, 
ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 

ܨ̝ = ͵ͲͷʹͲͳͷ,ͻ · Ͳ, · Ͳ,ʹ · ሺሺʹ,͵ − Ͳሻ · Ͷ,Ͷሻଵ/ଶ = ͳ͵Ͳ ˏˏଶ. 
Ⱦɢɚɦɟɬɪ ɤɥɚɩɚɧɚ, ɦɦ, ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 ݀ = (Ͷ · ߨ𝑐ܨ )ଵ/ଶ, (3.10) 

ɝɞɟ Fc – ɧɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɥɚɩɚɧɚ, ɦɦ2, ɩɨ (3.6). ݀ = (Ͷ · ͳ͵Ͳ͵,ͳͶ )ଵଶ = Ͷͳ,ʹ ˏˏ. 
 
ɉɨ [2] ɩɨɞɛɢɪɚɟɦ ɤɥɚɩɚɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɩɨɥɧɨɩɨɞɴɟɦɧɵɣ 

ɦɚɪɤɢɉɉɄ4-40, Dɭ = 50 ɦɦ ɫ ɩɪɭɠɢɧɨɣ № 118 ɢ ɩɪɟɞɟɥɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 2,8- 
3,5 Ɇɉɚ. 

 
3.4 Ɋɚɫɱɟɬ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢя 

 
ɉɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɫ 

ɭɱɟɬɨɦ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ ɢ ɬɨɝɨ, ɤɚɤ ɛɭɞɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɫɠɢɠɟɧɧɵɣ ɝɚɡ ɩɨ ɜɫɟɦ 
ɝɚɡɨɩɪɨɜɨɞɚɦ Ƚɇɋ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɜ ɱɚɫɬɧɨɫɬɢ ɤɨɦɩɪɟɫɫɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɛɪɚɧ ɢɫɯɨɞɹ ɢɡ 
ɜɫɟɯ ɫɜɨɣɫɬɜ ɞɚɧɧɨɝɨ ɝɚɡ, ɧɚɩɪɢɦɟɪ ɷɬɨ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɚɹ ɭɩɪɭɝɨɫɬɶ ɩɚɪɨɜ, ɬɚɤ 
ɤɚɤ ɜɫɥɟɞɫɬɜɢɟ ɧɟɛɨɥɶɲɨɝɨ ɩɨɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɞɚɧɧɵɣ ɝɚɡ ɦɨɠɟɬ ɧɚɱɚɬɶ 
ɢɫɩɚɪɟɧɢɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɞɚɜɥɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɲɟ ɱɟɦ 
ɭɩɪɭɝɨɫɬɶ ɩɚɪɨɜ, ɚ ɜɫɟ ɫɤɪɭɱɢɜɚɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ. 
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ɉɪɢ ɩɨɞɛɨɪɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɜɢɞɚ ɧɚɫɨɫɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɭɱɬɟɧ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɟɡɟɪɜɭɚɪɵ ɢ ɀ/Ⱦ ɰɢɫɬɟɪɧɵ ɜɨ ɜɪɟɦɹ ɫɥɢɜɨ – 
ɧɚɥɢɜɧɵɯ ɞɟɣɫɬɜɢɣ. 

ȼ ɩɨɞɛɨɪɟ ɤɨɦɩɪɟɫɫɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɭɱɬɟɧɨ , ɬɨ ɤɚɤ ɬɨɬ ɢɥɢ ɢɧɨɣ 
ɤɨɦɩɪɟɫɫɨɪ ɨɬɛɢɪɚɟɬ ɩɚɪ ɝɚɡɚ ɢɡ ɡɚɩɨɥɧɟɧɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɩɟɪɟɧɨɫɭ ɢɯ ɜ 
ɨɩɭɫɬɨɲɚɟɦɨɟ ɦɟɫɬɨ ɜ ɀ/Ⱦ ɰɢɫɬɟɪɧɚɯ. ɋ ɩɨɦɨɳɶɸ ɷɬɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɧɨɡ 
ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ ɢɡ ɡɚɩɨɥɧɟɧɧɨɣ ɰɢɫɬɟɪɧɵ ɤ ɨɩɭɫɬɨɲɚɟɦɵɦ ɨɬ ɩɚɪɨɜɨɣ ɮɚɡɵ 
ɪɟɡɟɪɜɭɚɪɚɦ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɪɚɫɱɟɬɧɵɦɢ ɞɚɧɧɵɦɢ. 

ɉɚɪɵ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ, ɢ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ 
ɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɫɨ ɩɪɢɤɚɫɚɧɢɟ ɟɝɨ ɫ ɩɨɜɟɪɯɧɨɫɬɶ ɢɦɟɸɳɟɣ ɦɟɧɶɲɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ, ɢɡ-ɡɚ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜɚɧɢɟ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɠɢɞɤɨɣ ɮɚɡɵ, ɱɬɨ 
ɞɚɟɬ ɢɫɩɚɪɟɧɢɢ, ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɛɭɞɟɬ ɩɨɜɵɲɟɧɨ ɞɚɜɥɟɧɢɟ, ɞɚɧɧɵɣ ɮɚɤɬ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɞɚɱɢ ɤɨɦɩɪɟɫɫɨɪɚ ɜ ɪɚɫɱɟɬɟ. 

ɉɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ, ɤɝ/ɱ, ɞɥɹ ɫɥɢɜɚ 2 ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ 
ɨɛɴɟɦɨɦ V=51 ɦ3 ɩɪɢ D=2,6ɦ, Z=10,8ɦ, ɞɢɚɦɟɬɪ ɫɥɢɜɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
dɌ=100 ɦɦ, ɩɪɢɜɟɞɟɧɧɚɹ ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ lɌ=200 ɦ, ɜɪɟɦɹ ɫɥɢɜɚτ=2 ɱ, 
λ=0,02, ɢ ɩɥɨɬɧɨɫɬɶɸ ɫɦɟɫɢ 542,6 ɤɝ/ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

˚ܩ  = ݇ଵ · ܨ ·△ ݎܲ · 𝜏ଵ/ଶ , (3.11) 

 

ɝɞɟ k1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɨɯɥɚɠɞɟɧɢɣ, ɪɚɜɧɵɣ 40; 
F – ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɪɤɚɥɚ ɤɨɧɞɟɧɫɚɰɢɢ, ɦ2, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ F = ܦ · ܼ, (3.12) 

ɝɞɟ D–ɞɢɚɦɟɬɪ ɰɢɫɬɟɪɧɵ, ɦ; 
Z – ɞɥɢɧɚ ɰɢɫɬɟɪɧɵ, ɦ. 

ΔɊ – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɣ ɜ ɪɟɡɟɪɜɭɚɪɟ, ɉɚ; 
r – ɫɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɪɚɜɧɚɹ 80 ɤȾɠ/ɤɝ; 
τ – ɜɪɟɦɹ ɫɥɢɜɚ, ɱ. 

ܨ  = ʹ, · ͳͲ,ͺ = ʹͺˏଶ 

 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɫɥɢɜɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ, 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

 ˉ = 𝑉 · ݂̞݇ · ͵ͲͲ · 𝜏, (3.13) 

Ɍ 

ɝɞɟ Vɝ – ɨɛɴɟɦ ɰɢɫɬɟɪɧɵ, ɦ3; 

k – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɰɢɫɬɟɪɧɵ, 0,8; 



17  

fɌ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ2; 
τ – ɜɪɟɦɹ ɫɥɢɜɚ, ɱ. 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ2, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ݂̞ = ߨ · ݀ଶ̞Ͷ , (3.14) 

ɝɞɟ dɌ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. ݂̞ = ͵,ͳͶ · Ͳ,ͳͶ = Ͳ,ͲͲͺͷ ˏଶ. 
 

 ˉ = ͵ · ͵,ͷͳ · Ͳ,ͺͲ,ͲͲͺͷ · ͵ͲͲ · ʹ = ʹ,ͳ ˏ/˔.
Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɢɜɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɉɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ △ ܲ = λ ݈˕ ·  ·  ଶ̄݀˕ · ʹ , (3.15) 

 
ɝɞɟ λ–ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ; 
lɌ – ɞɥɢɧɚ ɬɪɭɛɵ, ɦ; 
ρ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3; 
ω – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ, ɩɨ (3.13); 
dɌ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 △ ܲ = Ͳ,Ͳʹ ʹͷͲ · ͷͻͲ,Ͳͷ · ʹ,ͳଶͲ,ͳ · ʹ = Ͳ,ͻ ˍˆ˔/˔ˏଶ. 
 

ɍɱɢɬɵɜɚɹ ɪɚɡɧɨɫɬɶ ɭɪɨɜɧɟɣ ɢ ɫɤɨɪɨɫɬɧɨɣ ɧɚɩɨɪ, ɩɪɢɧɢɦɚɟɦ 
ΔɊ=2 ɤɝɫ/ɫɦ2. 

˚ܩ  = ͶͲ · ʹͺ · ʹͺͲ · ʹଵ/ଶ = ͳͻ,ͺ ˍˆ/˚. 
Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɸɸ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɡɚ 1ɱ ɩɪɢ τɫɪ =τ/2 = 1 

 
˓̝˚ܩ  = ͶͲ · ʹͺ · ʹͺͲ · ͳଵ/ଶ = ʹͺ ˍˆ/˚. 
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Ɉɩɪɟɞɟɥɢɦ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɡɚ ɩɟɪɜɵɟ 5 ɦɢɧɭɬ 
ː˚ܩ  ˃˚ = ͶͲ · ʹͺ · ʹͺͲ · Ͳ,Ͳͺ͵ଵ/ଶ = ͻ ˍˆ/˚. 
 

Ɉɬɫɸɞɚ ɩɪɢɧɢɦɚɟɦ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɞɥɹ ɨɞɧɨɣ ɰɢɫɬɟɪɧɵ ɧɟ ɛɨɥɟɟ 
97 ɤɝ/ɱ ɢ ɧɟ ɦɟɧɟɟ 19,8 ɤɝ/ɱ. Ⱥ ɞɥɹ ɞɜɭɯ ɰɢɫɬɟɪɧ ɧɟ ɛɨɥɶɲɟ 291 ɤɝ/ɱ ɢ ɧɟ ɦɟɧɟɟ 
59,4 ɤɝ/ɱ. 

Ʉ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɦ 2 ɤɨɦɩɪɟɫɫɨɪɚ: Ⱥȼ-22 ɫ ɩɨɞɚɱɟɣ 239,7ɤɝ/ɱ ɩɪɢ 
ɞɚɜɥɟɧɢɢ ɜɫɚɫɵɜɚɧɢɹ 0,4 Ɇɉɚ ɫ ɞɜɢɝɚɬɟɥɟɦ 7,8 ɤȼɬ, ɱɢɫɥɨɦ ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ 
1440 ɢ Ⱥȼ-22 ɫ ɩɨɞɚɱɟɣ 159,1 ɤɝ/ɱ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜɫɚɫɵɜɚɧɢɹ 0,4 Ɇɉɚ ɫ 
ɞɜɢɝɚɬɟɥɟɦ 5,5 ɤȼɬ, ɱɢɫɥɨɦ ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ 960. Ɉɞɢɧ ɤɨɦɩɪɟɫɫɨɪ ɫ ɩɨɞɚɱɟɣ 
159,1 ɤɝ/ɱ ɪɟɡɟɪɜɧɵɣ. 

 
3.5 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 

 
Ⱦɥɹ ɩɟɪɟɜɨɡɤɢ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɨɬ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ ɞɨ 

ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɢɥɦ ɞɨ ɦɟɫɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ 
ɝɚɡɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɪɚɧɫɩɨɪɬɨɦ ɫ ɫɨɫɭɞɨɦ ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. 
Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵɦ ɦɟɪɨɩɪɢɹɬɢɟɦ, ɬɚɤ ɤɚɤ ɜ ɧɟɝɨ 
ɜɯɨɞɢɬ ɢ ɞɨɫɬɚɜɤɚ ɝɚɡɚ ɧɚ ɧɟɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ, ɧɚɩɪɢɦɟɪ, ɞɨɫɬɚɜɤɚ ɞɨ 
ɧɟɛɨɥɶɲɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɬɚɤ ɢ ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ. 

Ʌɸɛɚɹ Ƚɇɋ ɞɨɥɠɧɚ ɢɦɟɬɶ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ( ɚɜɬɨɦɨɛɢɥɢ ɬɢɩɚ «ɤɥɟɬɤɚ» ɢ ɚɜɬɨɰɢɫɬɟɪɧɵ) ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɝɚɡɨɦ. Ʉɨɥɢɱɟɫɬɜɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 
ɧɚɩɪɹɦɭɸ ɡɚɜɢɬ ɨɬ ɬɨɝɨ ɤɚɤɢɦ ɨɛɴɟɦɨɦ ɝɚɡɚ ɪɚɫɩɨɥɚɝɚɟɬ Ƚɇɋ ɢ ɤɚɤɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ ɞɨɥɠɧɨ ɛɵɬɶ ɩɟɪɟɦɟɳɟɧɨ, ɬɚɤ ɠɟ ɨɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɜɟɡɬɢ ɝɚɡ 
ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. 

Ⱥɜɬɨɰɢɫɬɟɪɧɵ ɢɦɟɸɬ ɜɢɞ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɫɨɫɭɞɚ ɜ ɜɢɞɟ 
ɰɢɥɢɧɞɪɚ, ɢɦɟɸɳɢɣ ɫɩɟɰɢɚɥɶɧɵɣ ɥɸɱɨɤ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɩɪɢɛɨɪɚɦɢ. Ⱦɚɧɧɵɟ 
ɚɜɬɨɰɢɫɬɟɪɧɵ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɡɚɛɨɪɚ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ Ƚɇɋ ɢ 
ɞɨɫɬɚɜɤɢ ɢ ɫɥɢɜɚ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɵ ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɛɥɢɡɢ ɩɨɬɪɟɛɢɬɟɥɟɣ. ɇɚɩɨɥɧɟɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɰɢɫɬɟɪɧɵ 
ɩɪɨɢɫɯɨɞɢɬ ɫɨ ɫɩɟɰɢɚɥɶɧɵɯ ɡɚɩɪɚɜɨɱɧɵɯ ɤɨɥɨɧɨɤ. 

Ⱥɜɬɨɦɨɛɢɥɢ ɬɢɩɚ «ɤɥɟɬɤɚ» ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɡɚɛɨɪɚ ɛɚɥɥɨɧɨɜ ɫɨ ɫɤɥɚɞɚ 
ɛɚɥɥɨɧɨɜ Ƚɇɋ, ɞɨɫɬɚɜɥɹɟɦɵɯ ɬɭɞɚ ɫ ɛɚɥɥɨɧ ɧɚɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɢ 
ɞɨɫɬɚɜɤɢ ɢɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ. 
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ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɰɢɫɬɟɪɧ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ˑ̊ܣ  = 𝑉𝑐𝑉 · ݊, (3.16) 

 

ɝɞɟ Vc– ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɦ3; 
Vч – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ, ɞɥɹ ȺɐɌ-8-130, 6,2 ɦ3; 
ɩ – ɱɢɫɥɨ ɪɟɣɫɨɜ ɜ ɫɭɬɤɢ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ݊ = 𝑡ʹ · ݈ܿ + ʹ · 𝑡, (3.17) 

 
ɝɞɟ t – ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɫɭɬɤɢ, ɱ; 
l– ɪɚɫɫɬɨɹɧɢɟ ɨɬ Ƚɇɋ ɞɨ ɩɨɬɪɟɛɢɬɟɥɹ, 5 ɤɦ; 
ɫ – ɫɪɟɞɧɹɹ ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ, 50 ɤɦ/ɱ; 
t1 – ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ, 1,5 ɱ. 

 ݊ = ͺʹ · ͷͷͲ + ʹ · ͳ,ͷ = ͵ ˓ˈˌ˔˃.
 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɫɭɬ, ɩɨ ɮɨɪɦɭɥɟ 
 𝑉𝑐 = ܳ · ݇ · ͵ͷ, (3.18) 

ɝɞɟ Q – ɨɛɳɢɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ ɝɨɞ, ɤɝ; 

𝑉𝑐 = ͷͳͺͲͷ · Ͳ,ͻͷͻͲ,Ͳͷ · ͵ͷ = ʹ,ʹͶ ˏଷ/˔˖˕. 
ˑ̊ܣ = ʹ,ʹͶ,ʹ · ͵ = ʹ ˛˕.
Ʉɨɥɢɱɟɫɬɜɨ ɡɚɩɪɚɜɨɱɧɵɯ ɤɨɥɨɧɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ݊ = ݍ˕˖˔ܩ · ݇ ·  (3.20) ,ݎ

 

ɝɞɟ ܩ˔˖˕ – ɫɭɬɨɱɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɬ/ɫɭɬ; 
q – ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɥɨɧɤɢ, 5 ɬ/ɱ; 
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k – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, 0,65; 
r – ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɥɨɧɤɢ, 8 ɱ. 

ɋɭɬɨɱɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɝɚɡɚ, ɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˕˖˔ܩ  = ܩ · ݇͵ͷ , (3.20) 

 

ɝɞɟ G – ɨɛɳɢɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɬ, ɬɚɛɥɢɰɚ 2.1; 
k – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (3,18). 
˕˖˔ܩ  = ͷͳͺ,ͳ · Ͳ,ͻ͵ͷ = ͳ,ͳ ˕. 

 ݊ = ͳ,ͳͷ · Ͳ,ͷ · ͺ = ͳ ˛˕. 
 

 

ɉɪɢɧɢɦɚɟɦ 1 ɤɨɥɨɧɤɭ ɞɥɹ ɡɚɩɪɚɜɤɢ ɚɜɬɨɰɢɫɬɟɪɧ. 
Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɬ, ɨɞɧɨɣ ɦɚɲɢɧɨɣ ɜ ɫɭɬɤɢ ɩɨ ɮɨɪɦɭɥɟ 

ଵݍ  = ݍ · ݊, (3.21) 

 

ɝɞɟ q – ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, 0,8 ɬ; 
ɩ – ɱɢɫɥɨ ɪɟɣɫɨɜ ɚɜɬɨɦɨɛɢɥɹ. 

ଵݍ  = Ͳ,ͺ · ͵ = ʹ,Ͷ ˕. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɜ ɫɭɬɤɢ ɩɨ ɮɨɪɦɭɥɟ 
ଶݍ  = �ܳ� · ݇, (3.22) 

 

ɝɞɟ Q – ɤɨɥɢɱɟɫɬɜɨ ɪɟɚɥɢɡɭɟɦɨɝɨ ɝɚɡɚ ɜ ɝɨɞ, ɬ; 
N – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, 320; 
k – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,15. 

ଶݍ  = ͷͳͺ,ͳ͵ʹͲ · ͳ,ͳͷ = ʹ͵,Ͷ ˕. 
 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɬɪɟɛɭɟɦɨɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ ɲɬ, ɩɨ ɮɨɪɦɭɥɟ 
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𝑎ܣ = ଵݍଶݍ · Ͳ,ͳͷ, (3.23) 

ɝɞɟ q1 – ɫɪɟɞɧɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɨɞɧɨɣ ɦɚɲɢɧɨɣ, ɬ, ɩɨ (3.21); 
q2 – ɨɛɳɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɬ, ɩɨ (3.22), 
0,15 – ɪɟɡɟɪɜ ɦɨɳɧɨɫɬɢ Ƚɇɋ. 

𝑎ܣ  = ʹ͵,Ͷʹ,Ͷ · Ͳ,ͳͷ = ʹ 

ɉɪɢɧɢɦɚɟɦ 2 ɚɜɬɨɦɨɛɢɥɶ  ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɝɚɡɚ. 

 

4 Ɋɚɫɱɟɬ ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫɠɢɠɟɧɧɨɝɨ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ 

 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ 

ɩɨɬɪɟɛɢɬɟɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɟ ɢ ɩɟɪɟɞɜɢɠɧɵɟ ɪɟɡɟɪɜɭɚɪɵ 
ɪɚɡɥɢɱɧɨɝɨ ɨɛɴɟɦɚ. ɍɫɬɚɧɨɜɤɢ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɫ ɞɜɭɦɹ ɢ ɛɨɥɟɟ ɪɟɡɟɪɜɭɚɪɚɦɢ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ ɪɚɡɥɢɱɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, 
ɧɚɡɵɜɚɸɬ ɪɟɡɟɪɜɭɚɪɧɵɦɢ. Ɉɧɢ ɛɵɜɚɸɬ ɧɚɞɡɟɦɧɵɦɢ ɢ ɩɨɞɡɟɦɧɵɦɢ. ɇɚɞɡɟɦɧɵɟ 
ɭɫɬɚɧɨɜɤɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɣ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɨɞɡɟɦɧɵɟ ɞɥɹ 
ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɤɨɦɦɭɧɚɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɬɞɟɥɶɧɵɯ 
ɦɧɨɝɨɷɬɚɠɧɵɯ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɢɯ ɝɪɭɩɩ, ɚ ɬɚɤɠɟ ɨɛɴɟɤɬɨɜ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɑɢɫɥɨ ɪɟɡɟɪɜɭɚɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɨɦ, ɧɨ ɞɨɥɠɧɨ 
ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ. 

ȼ ɫɨɫɬɚɜ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ: ɪɟɡɟɪɜɭɚɪɵ, 
ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ ɪɟɡɟɪɜɭɚɪɨɜ ɩɨ ɠɢɞɤɨɣ ɢ ɩɚɪɨɜɨɣ ɮɚɡɚɦ, ɡɚɩɨɪɧɚɹ 
ɚɪɦɚɬɭɪɚ, ɪɟɝɭɥɹɬɨɪɵ ɞɚɜɥɟɧɢɹ ɝɚɡɚ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɡɚɩɨɪɧɵɟ ɢ ɫɛɪɨɫɧɵɟ 
ɤɥɚɩɚɧɵ, ɩɨɤɚɡɵɜɚɸɳɢɟ ɦɚɧɨɦɟɬɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɞɨ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ, 
ɲɬɭɰɟɪɵ ɫ ɤɪɚɧɚɦɢ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ ɪɟɝɭɥɹɬɨɪɨɜ ɞɚɜɥɟɧɢɹ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 
ɤɨɧɬɪɨɥɶɧɨɝɨ ɦɚɧɨɦɟɬɪɚ, ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɜ 
ɪɟɡɟɪɜɭɚɪɚɯ ɢ ɢɫɩɚɪɢɬɟɥɢ (ɜ ɭɫɬɚɧɨɜɤɚɯ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ). 
Ⱥɪɦɚɬɭɪɚ ɢ ɩɪɢɛɨɪɵ ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɳɢɳɟɧɵ ɤɨɠɭɯɚɦɢ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ. 

ɉɥɨɳɚɞɤɢ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ ɡɚɛɨɪɨɦ 
ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1,6 ɦ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɝɥɟɤɢɫɥɨɬɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ, ɹɳɢɤ ɫ ɩɟɫɤɨɦ ɢ ɥɨɩɚɬɚ. ɑɢɫɥɨ ɪɟɡɟɪɜɭɚɪɨɜ 
ɜ ɭɫɬɚɧɨɜɤɟ  ɨɩɪɟɞɟɥɹɟɬɫɹ  ɯɚɪɚɤɬɟɪɨɦ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɪɚɣɨɧɨɦ  ɭɫɬɚɧɨɜɤɢ 
ɪɟɡɟɪɜɭɚɪɨɜ (ɫɟɜɟɪ, ɸɝ ɢ ɬ.ɞ.), ɪɚɫɯɨɞɨɦ ɝɚɡɚ ɢ  ɨɛɴɟɦɨɦ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɪɟɡɟɪɜɭɚɪɨɜ. Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɝɚɡɨɦ ɢ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɩɟɪɟɝɪɭɡɤɢ ɬɪɚɧɫɩɨɪɬɚ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɪɚɫɫɱɢɬɵɜɚɸɬ, ɢɫɯɨɞɹ ɢɡ 
ɞɜɭɯɧɟɞɟɥɶɧɨɝɨ ɡɚɩɚɫɚ ɝɚɡɚ. Ɋɚɫɱɟɬ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɨɬ ɷɬɢɯ ɭɫɬɚɧɨɜɨɤ ɫ 
ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ ɢɦɟɟɬ ɫɜɨɸ ɫɩɟɰɢɮɢɤɭ, ɨɛɭɫɥɨɜɥɟɧɧɭɸ ɩɪɨɰɟɫɫɨɦ 
ɬɟɩɥɨɨɛɦɟɧɚ ɦɟɠɞɭ ɝɪɭɧɬɨɦ ɢ ɪɟɡɟɪɜɭɚɪɚɦɢ, ɚ ɬɚɤɠɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɝɪɭɧɬɚ. 
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ɝ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ȽɊɍ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ  ɫɨ ɋɇɢɉ  2.04.08-87*, ɩɪɚɜɢɥɚɦɢ  ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɝɚɡɨɜɨɦ 

ɯɨɡɹɣɫɬɜɟ  Ƚɨɫɬɟɯɧɚɞɡɨɪɚ, ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. 

 
4.1 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ 

 
ɋɯɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɫɬɨɱɧɢɤ ɝɚɡɨɫɧɚɛɠɟɧɢɹ 

(ɪɟɡɟɪɜɭɚɪɧɭɸ ɭɫɬɚɧɨɜɤɭ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ), ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ, 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ. 

ɂɫɩɚɪɟɧɢɟ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɬɟɩɥɚ, 
ɩɨɫɬɭɩɚɸɳɟɝɨ ɤ ɧɢɦ ɨɬ ɨɤɪɭɠɚɸɳɟɝɨ ɝɪɭɧɬɚ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ 
ɡɚɜɢɫɢɬ ɨɬ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɝɚɡɚ (ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɩɚɧɚ), ɬɟɦɩɟɪɚɬɭɪɧɵɯ 
ɭɫɥɨɜɢɣ, ɜ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɪɟɡɟɪɜɭɚɪɵ, ɢ ɪɟɠɢɦɚ ɧɚɩɨɥɧɟɧɢɹ ɪɟɡɟɪɜɭɚɪɨɜ 
ɝɚɡɨɦ ɩɨ ɦɟɪɟ ɟɝɨ ɪɚɫɯɨɞɚ. ɇɚɞɟɠɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɛɨɪɚ ɤɨɥɢɱɟɫɬɜɚ 
ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ. Ɋɚɫɱɟɬɧɵɦ 
ɪɟɠɢɦɨɦ ɞɥɹ ɝɪɭɩɩɨɜɨɣ ɩɨɞɡɟɦɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɸɬɫɹ ɡɢɦɧɢɣ ɢ ɜɟɫɟɧɧɢɣ 
ɩɟɪɢɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɷɬɨ ɜɪɟɦɹ ɪɟɡɟɪɜɭɚɪ ɪɚɛɨɬɚɟɬ ɜ ɡɨɧɟ ɝɪɭɧɬɚ ɦ 
ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ. 

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɜ ɭɫɬɚɧɨɜɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 𝑁 = 𝑉𝑉 ˈˊ , (4.1) 

 
 

ɝɞɟ Vɪɟɡ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ, ɦ3/ɱ, ɩɨ [1], ɞɥɹ ɪɟɡɟɪɜɭɚɪɚ 
ɨɛɴɟɦɨɦ 5 ɦ3Vɪɟɡ =1,9ɦ3/ɱ; 
Vɪ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ, ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨ ɫɭɬɨɱɧɨɦ ɩɨɬɪɟɛɥɟɧɢɢ, 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝑉 = ݊ · ːܭ · ˇˑˆݍ · ːܳ˓ːˆܭ · ͵ͷ , (4.2) 

 

ɝɞɟ ɩ – ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ ɩɨɥɶɡɭɸɳɢɯɫɹ ɝɚɡɨɦ ɨɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, 
ɱɟɥ; 
Кɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɬɨɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, 
ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɚɯ ɬɨɥɶɤɨ ɝɚɡɨɜɵɯ ɩɥɢɬ Кɧ = 1,4; 
qɝɨɞ – ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɜ ɬɟɩɥɨɜɵɯ ɟɞɢɧɢɰɚɯ ɤȾɠ/ɝɨɞ, 
ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɟ ɝɚɡɨɜɨɣ ɩɥɢɬɵ ɢ ɩɪɢ ɝɚɡɨɫɧɚɛɠɟɧɢɢ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ 
qɝɨɞ = 2800000 ɤȾɠ/ɝɨɞ; 
К ɧ – ɩɨɤɚɡɚɬɟɥɶ ɱɚɫɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1], 
Кɝɧ= 0,12; 
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ɧ Q ɪ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3, ɩɨ (2). 
 𝑉 = ͳͷʹͲ · ͳ,Ͷ · ʹͺͲͲͲͲͲ · Ͳ,ͳʹͻͷͶ͵͵,͵ · ͵ͷ = ʹͲ,ͷ͵ ˏଷ/˚. 

 𝑁 = ʹͲ,ͷ͵ͳ,ͻ = ͳͳ ˛˕. 
ɉɪɢ ɝɪɭɧɬɨɜɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, 

ɪɚɜɧɵɦ ɞɢɚɦɟɬɪɭ ɪɟɡɟɪɜɭɚɪɚ, ɩɪɨɢɫɯɨɞɢɬ ɬɟɩɥɨɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ 
ɧɢɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɪɭɧɬ ɦɟɠɞɭ ɧɢɦɢ ɨɯɥɚɠɞɚɟɬɫɹ, ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɤɚɠɞɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɜ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɟ ɭɦɟɧɶɲɚɟɬɫɹ. ɉɨɷɬɨɦɭ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɪɭɩɩɵ ɪɟɡɟɪɜɭɚɪɨɜ ɧɟ ɪɚɜɧɚ ɫɭɦɦɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɟɣ 
ɬɚɤɨɝɨ ɠɟ ɤɨɥɢɱɟɫɬɜɚ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɯ ɪɟɡɟɪɜɭɚɪɨɜ, ɚ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɫɬɨɹɧɢɹ 
ɦɟɠɞɭ ɧɢɦɢ ɢ ɢɯ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ. ȼɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɭɱɢɬɵɜɚɸɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ m. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 
[1]. Ⱦɥɹ 11 ɪɟɡɟɪɜɭɚɪɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɟɧ 0,64. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ3/ɱ, ɫ ɭɱɟɬɨɦ ɬɟɩɥɨɜɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝑉 ˔˕ = 𝑉 ˈˊ · 𝑁 · ݉, (4.3) 

 

ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɩɨ (4.1); 𝑉 ˈˊ–ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.1); 
ɬ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

 𝑉 ˔˕ = ͳ,ͻ · ͳͳ · Ͳ,Ͷ = ͳ͵,Ͷ ˏଷ/˚. 
 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɢ ɫɧɚɛɠɟɧɢɹ ɡɚɩɚɫ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɚɯ 
ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ ɞɜɟ ɧɟɞɟɥɢ, ɩɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ 
ɡɚɩɚɫ ɝɚɡɚ, ɦ3, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 𝑉˃˒ = 𝑁 · 𝑉ˈˑˏ · ℎ · 𝑉ˏ, (4.4) 

ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɩɨ (4.1); 𝑉ˈˑˏ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ3; 
h – ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɨɬɨɛɪɚɧɨ ɢɡ ɪɟɡɟɪɜɭɚɪɚ ɦɟɠɞɭ 
ɨɱɟɪɟɞɧɵɦɢ ɡɚɩɪɚɜɤɚɦɢ. ɇɚɱɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɡɚɩɨɥɧɟɧɢɹ 85%, ɨɫɬɚɬɨɱɧɵɣ 
25 – 35%. 

 
h=0,85 – (0,25…0,35) (4.5) 
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𝑉ˏ – ɨɛɴɟɦ ɩɚɪɨɜ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ 1ɦ3 ɝɚɡɚ. ɉɪɢ 
ɫɠɢɝɚɧɢɢ ɩɪɨɩɚɧɚ ɨɛɪɚɡɭɟɬɫɹ 269 ɦ3 ɩɚɪɚ, ɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ 1 ɦ3 ɛɭɬɚɧɚ 235 ɦ3 
ɩɚɪɚ. 

Ɉɛɴɟɦ ɩɚɪɨɜ, ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 𝑉ˏ = Σݔ𝑖 · 𝑉𝑖 , (4.6) 

ɝɞɟ ݔ𝑖 – ɫɨɞɟɪɠɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɠɢɞɤɨɣ ɮɚɡɵ ɜ ɫɦɟɫɢ; 𝑉𝑖– ɨɛɴɟɦ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɢɫɩɚɪɟɧɢɢ, ɦ3. 

 𝑉ˏ = ʹͻ · Ͳ,ͺͷ + ʹ͵ͷ · Ͳ,ͳͷ = ʹ͵,ͻ ˏଷ. 
 

h=0,85 – 0,35=0,5. 
 𝑉˃˒ = ͳͳ · ͷ · Ͳ,ͷ · ʹ͵,ͻ = ʹͷ,ʹ ˏଷ. 

 

ɑɢɫɥɨ ɫɭɬɨɤ ɦɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 Z = 𝑉˃˒𝑉˖˕ , (4.7) 

 
 

ɝɞɟ 𝑉˃˒ – ɨɛɴɟɦ ɡɚɩɚɫɚ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɦ3, ɩɨ (4.4); 𝑉˖˕ – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɫɭɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑉˖˕ = ݊ · ːܭ · ˓ˑˇܳːˆݍ · ͵ͷ , (4.8) 

 
 

ɝɞɟ ɩ, ܭː, ݍˆˑˇ, Q ɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2). 
 𝑉˖˕ = ͳͷʹͲ · ͳ,Ͷ · ʹͺͲͲͲͲͲͻͷͶ͵͵,͵ · ͵ͷ = ͳͳ,ͳ ˏଷ/˔˖˕. 

 Z = ʹͷ,ʹͳͳ,ͳ = Ͷʹ ˔˖˕ˑˍ. 
 
Ɇɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ ɪɟɡɟɪɜɭɚɪɨɜ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɫɨɫɬɚɜɥɹɟɬ 42 ɫɭɬɨɤ. 
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4.2 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ 
 

ɋɯɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɟɡɟɪɜɭɚɪɧɭɸ ɭɫɬɚɧɨɜɤɭ, 
ɢɫɩɚɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 
ɝɚɡɨɩɪɨɜɨɞɵ ɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ. 

Ɋɟɡɟɪɜɭɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɦɨɝɭɬ ɨɛɨɪɭɞɨɜɚɬɶɫɹ 
ɟɦɤɨɫɬɹɦɢ, ɩɪɨɬɨɱɧɵɦɢ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɢɫɩɚɪɢɬɟɥɹɦɢ. 

Ɍɪɟɛɭɟɦɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɱ, ɢɫɩɚɪɢɬɟɥɹ ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɨ ɮɨɪɦɭɥɟ 

ܩ  = ݊ · ːܭ · ˇˑˆݍ · ˓ːܳ̊ˆܭ · ͵ͷ , (4.9) 

ɝɞɟ ɩ, ܭː, ݍˆˑˇ, Кч – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2); 
Q ɪ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɤɝ, ɩɨ (2). 

ܩ  = ͳͷʹͲ · ͳ,Ͷ · ʹͺͲͲͲͲͲ · Ͳ,ͳʹͶͷͺͻͳ, · ͵ͷ = Ͷʹ, ˍˆ/˚. 
Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɢɬɟɥɟɣ, ɲɬ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝑁𝑈 = 𝑈ܩܩ , (4.10) 

ɝɞɟ G – ɬɪɟɛɭɟɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ, ɤɝ/ɱ; 
GU – ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ, ɜɵɛɪɚɧɧɨɝɨ ɩɨ ɬɟɯɧɢɤɨ- 
ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 

𝑁𝑈 = Ͷʹ,Ͳ = ͳ ˋ˔˒˃˓ˋ˕ˈˎь. 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɝɚɡɨɦ 

ɩɨɬɪɟɛɢɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 𝑁𝑈 = ܼ · 𝑉˕˖˔ܩ ˈˊ ·  (4.11) ,ˉߩ

ɝɞɟ Z – ɤɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ ɦɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɞɢɭɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɚɱɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ (ɨɬ 7 ɞɨ 30 ɫɭɬ.), ɩɪɢɧɢɦɚɟɦ Z =30 ɫɭɬɨɤ; ܩ˔˖˕ – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ; 𝑉 ˈˊ – ɟɦɤɨɫɬɶ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ, ɦ3; ߩˉ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɦ3/ɤɝ. 

ɋɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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˕˖˔ܩ = ݊ · ːܭ · ˓ˑˇܳːˆݍ · ͵ͷ , (4.12) 

 

ɝɞɟ ɩ, ܭː, ݍˆˑˇ, – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2); 
Q ɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.9). 

 
˕˖˔ܩ  = ͳͷʹͲ · ͳ,Ͷ · ʹͺͲͲͲͲͲͶͷͺͻͳ, · ͵ͷ = ͵ͷͷ, ˍˆ/˔˖˕. 

 𝑁𝑈 = ʹͲ · ͵ͷͷ,ͷ · ͷͻͲ,Ͳͷ = ʹ ˛˕ 

 
 
ɉɪɢɧɢɦɚɟɦ ɪɟɡɟɪɜɭɚɪɧɭɸ ɭɫɬɚɧɨɜɤɭ ɫ 2 ɪɟɡɟɪɜɭɚɪɚɦɢ ɟɦɤɨɫɬɶɸ 5 ɦ3 ɢ 

ɨɞɧɢɦ ɮɨɪɫɭɧɨɱɧɵɦ ɢɫɩɚɪɢɬɟɥɟɦ. 
 

5 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
  

ȼ ɠɢɥɵɟ ɡɞɚɧɢɹ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɩɨ ɝɚɡɨɩɪɨɜɨɞɚɦ ɨɬ ɝɨɪɨɞɫɤɨɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ. ɗɬɢ ɝɚɡɨɩɪɨɜɨɞɵ ɫɨɫɬɨɹɬ ɢɡ ɚɛɨɧɟɧɬɫɤɢɯ ɨɬɜɟɬɜɥɟɧɢɣ, 
ɩɨɞɜɨɞɹɳɢɯ ɝɚɡ ɤ ɡɞɚɧɢɸ ɢ ɜɧɭɬɪɢɞɨɦɨɜɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɤɨɬɨɪɵɟ 
ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɝɚɡ ɜɧɭɬɪɢ ɡɞɚɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɹɸɬ ɟɝɨ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ 
ɝɚɡɨɜɵɦɢ ɩɪɢɛɨɪɚɦɢ. 

Ƚɚɡɨɩɪɨɜɨɞ ɦɨɧɬɢɪɭɟɬɫɹ ɜ ɡɞɚɧɢɹ ɱɟɪɟɡ ɧɟɠɢɥɵɟ ɩɨɦɟɳɟɧɢɹ, ɞɨɫɬɭɩɧɵɟ 
ɞɥɹ ɨɫɦɨɬɪɚ ɬɪɭɛ. 

Ƚɚɡɨɜɵɟ ɫɬɨɹɤɢ ɩɪɨɤɥɚɞɵɜɚɸɬ ɜ ɤɭɯɧɹɯ, ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ ɢɥɢ 
ɤɨɪɢɞɨɪɚɯ. ȿɫɥɢ ɨɬ ɨɞɧɨɝɨ ɜɜɨɞɚ ɜ ɠɢɥɨɟ ɡɞɚɧɢɟ ɝɚɡ ɩɨɞɚɸɬ ɤ ɧɟɫɤɨɥɶɤɢɦ 
ɫɬɨɹɤɚɦ, ɬɨ ɧɚ ɤɚɠɞɨɦ ɢɡ ɧɢɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɪɚɧ ɢɥɢ ɡɚɞɜɢɠɤɭ. ɉɟɪɟɞ ɤɚɠɞɵɦ 
ɝɚɡɨɜɵɦ ɩɪɢɛɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɪɚɧɵ. 

Ɋɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɞɢɚɦɟɬɪɨɜ 
ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢ ɭɫɥɨɜɢɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɫɧɚɛɠɟɧɢɹ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɱɚɫɵ 
ɧɚɢɛɨɥɶɲɟɝɨ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ. 

Ɂɧɚɱɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɝɚɡɨɜɵɯ ɫɟɬɟɣ ɛɵɬɨɜɵɯ, ɤɨɦɦɭɧɚɥɶɧɵɯ ɢ ɞɪɭɝɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ ɝɚɡɨɜɵɯ ɩɥɢɬ ɢ 
ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟɣ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɚɡɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ 
ɬɪɟɧɢɟ ɢ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ. ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɢɦɟɸɬ ɦɟɫɬɨ ɩɨ 
ɜɫɟɣ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɟɫɬɧɵɟ ɬɨɥɶɤɨ ɜ ɦɟɫɬɚɯ ɢɡɦɟɧɟɧɢɹ 
ɫɤɨɪɨɫɬɟɣ, ɧɚɩɪɚɜɥɟɧɢɣ ɞɜɢɠɟɧɢɹ ɝɚɡɚ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɝɚɡɨɩɪɨɜɨɞɚɯ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɩɨɬɟɪɢ ɧɚ ɬɪɟɧɢɟ ɢ ɦɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɧɨ 
ɢ ɩɨɬɟɪɢ, ɜɵɡɵɜɚɟɦɵɟ ɪɚɡɧɨɫɬɶɸ ɩɥɨɬɧɨɫɬɟɣ ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ, ɬ.ɟ. 
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ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ. 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɝɚɡɚ 

ɩɨ ɭɱɚɫɬɤɚɦ. 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1. 

 
 

Ɋɢɫɭɧɨɤ 5.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ, ɦ3/ɱ, ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ
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ܳ = Σܭ𝑖 · 𝑖ܳ𝐻ݍ · ݊𝑖, (5.1) 

 

ɝɞɟ ܭ𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɞɧɨɬɢɩɧɵɯ ɝɪɭɩɩ ɩɪɢɛɨɪɨɜ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1]; ݍ𝑖 – ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɛɨɪɚɦɢ, ɤȾɠ/ɱ, ɞɥɹ 
ɱɟɬɵɪɟɯɤɨɧɮɨɪɨɱɧɨɣ ɩɥɢɬɵ q=40000 ɤȾɠ/ɱ; ܳ𝐻 – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3, ɩɨ (2); ݊𝑖 – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ. 

 
Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.1. 

Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݈ = ݈ · ሺͳ + ܽͳͲͲሻ, (5.2) 

 
ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ, ɦ; 
а – ɩɪɨɰɟɧɬɧɚɹ ɧɚɞɛɚɜɤɚ ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ, %, ɧɚ ɩɨɞɜɨɞɤɚɯ ɤ 
ɫɬɨɹɤɚɦ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 25 %; ɧɚ ɫɬɨɹɤɚɯ – 20%; ɧɚ ɪɚɡɜɨɞɤɚɯ 1-2 ɦ – 
450%, 2-3 ɦ – 350%. 

ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 (△ ݈ܲ )𝑐,  (5.3) 

 

ɝɞɟ ΔɊ – ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 350 ɉɚ; 
l – ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɞɥɢɧ ɭɱɚɫɬɤɨɜ, ɦ. 

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɚɦ ɝɚɡɚ ɢ ɫɪɟɞɧɢɦ ɭɞɟɥɶɧɵɦ ɩɨɬɟɪɹɦ 
ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪɵ ɝɚɡɨɩɪɨɜɨɞɚ ɩɨ ɭɱɚɫɬɤɚɦ, ɩɪɢɧɢɦɚɹ ɛɥɢɠɚɣɲɢɟ 
ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɪɚɡɦɟɪɚɦ ɬɪɭɛ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɪɢɫ. 11.10 [2]. Ɂɚɬɟɦ ɩɨ ɷɬɨɣ ɠɟ 
ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ 
 △ ܲ = (△ ݈ܲ )ˇ · ݈ ,  (5.4) 

 

ɝɞɟ ቀ△𝑃 ቁˇ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ, ɉɚ, ɩɨ ɮɨɪɦɭɥɟ 
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ℎˆˋˇ =  ݃ · ܼ · ሺߩ˅ −  ሻ,  (5.5)ˆߩ

ɝɞɟ g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ2/ɫ;    
Z – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ, ɦ; 
ρɜ – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3, ρɜ = 1,29 ɤɝ/ɦ3; 
ρɝ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3. 

ɉɨ ɨɤɨɧɱɚɧɢɸ ɪɚɫɱɟɬɚ ɧɚɯɨɞɢɦ ɫɭɦɦɭ ɜɫɟɯ ɩɨɬɟɪɶ ɧɚ ɭɱɚɫɬɤɚɯ, ɨɧɚ ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɧɚɩɨɪ ɞɚɜɥɟɧɢɹ. ȿɫɥɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 
ɩɪɟɜɵɲɚɸɬ ɪɚɫɩɨɥɚɝɚɟɦɨɟ ɞɚɜɥɟɧɢɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɞɢɚɦɟɬɪɵ ɧɚ 
ɭɱɚɫɬɤɚɯ ɫ ɛɨɥɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.2. 

Ɍɚɛɥɢɰɚ 5.1 – Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ 
 

 
№ ɭɱ. Ⱥɫɫɨɪɬɢɦɟɧɬ 

ɩɪɢɛɨɪɨɜ 
Ʉɨɥɢɱɟɫɬɜɨ 

ɤɜɚɪɬɢɪ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ, 

Кɨ 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, Qɪ, 

ɦ3/ɱ 
1-2 ɉ4 1 1,0 0,41 
2-3 ɉ4 1 1,0 0,41 
3-4 2ɉ4 2 0,65 0,54 
4-5 3ɉ4 3 0,45 0,56 
5-6 4ɉ4 4 0,35 0,58 
6-7 5ɉ4 5 0,29 0,59 
7-8 10ɉ4 10 0,254 1,05 



 

 
 

Ɍɚɛɥɢɰɚ 5.1 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 

 
 

№ 
ɭɱ. 

 
Ⱦɥɢɧɚ 

ɭɱɚɫɬɤɚ, 
l, ɦ 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ 

ɝɚɡɚ, Qɪ, 
ɦ3/ɱ 

ɇɚɞɛɚɜɤɚ 
ɤ 

ɩɨɬɟɪɹɦ 
ɞɚɜɥɟɧɢɹ 
ɩɨ ɞɥɢɧɟ, 

а, % 

 
Ɋɚɫɱɟɬɧɚɹ 
ɞɥɢɧɚ, lɪ, 

ɦ 

 

ɫɪl

Р







 

 ɉɚ/ɦ 

 
Ⱦɢɚɦɟɬɪ 
ɝ/ɩɪ, d, 

ɦɦ 
дl

Р







 
 

ɉɚ/ɦ 

ɉɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 

ɧɚ 
ɭɱɚɫɬɤɟ 
ΔɊɭч, ɉɚ 

 
Ɋɚɡɧɨɫɬɶ 

ɚɛɫɨɥɸɬɧɵɯ 
ɨɬɦɟɬɨɤ, Z, 

ɦ 

 

Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ 
ɧɚɩɨɪ, ℎˆˋˇ, ɉɚ 

 
Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ 
ΔɊ, ɉɚ 

1-2       1 0,41 450 5,5  
 

 
18,4 

21,3×2,8 0,69 3,8 0 0 3,8 
2-3       3 0,41 20 3,6 21,3×2,8 0,69 2,48 3 25,6 28,08 
3-4       3 0,54 20 3,6 21,3×2,8 1,28 4,61 3 25,6 30,21 
4-5       3 0,56 20 3,6 21,3×2,8 1,57 5,65 3 25,6 31,25 
5-6       3 0,58 20 3,6 21,3×2,8 1,77 6,37 3 25,6 31,97 
6-7      3,6 0,59 25 4,5 21,3×2,8 1,96 8,82 0,5 4,27 13,09 
7-8      2,8 1,05 25 3,5 21,3×2,8 5,1 17,8 4 34,14 51,99 

 Σ19,4  Σ240,39 
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6 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 

Ɋɚɫɱɟɬ ɜɟɞɟɬɫɹ ɞɥɹ ɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 250 ɉɚ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɦɟɫɬɧɵɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɭɱɢɬɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɟɫɹɬɢɩɪɨɰɟɧɬɧɨɣ ɧɚɞɛɚɜɤɢ ɤ ɩɨɬɟɪɹɦ 
ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ. 

Ɋɚɫɱɟɬ ɫɱɢɬɚɟɬɫɹ ɡɚɤɨɧɱɟɧɧɵɦ, ɟɫɥɢ ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ 
ɧɚɢɛɨɥɶɲɟɣ ɦɚɝɢɫɬɪɚɥɢ ɧɟ ɩɪɟɜɵɲɚɸɬ 250 ɉɚ. 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 6.1. 

 
 
 

 
 

Ɋɢɫɭɧɨɤ 6.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ, ɦ3/ɱ, ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ
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ܳ = Σܭ𝑖 · 𝑖ܳ𝐻ݍ · ݊𝑖,  (6.1) 

 

ɝɞɟ Кɨi – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɞɧɨɬɢɩɧɵɯ ɝɪɭɩɩ ɩɪɢɛɨɪɨɜ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1]; 
qi – ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɛɨɪɚɦɢ, ɤȾɠ/ɱ, ɞɥɹ 
ɱɟɬɵɪɟɯɤɨɧɮɨɪɨɱɧɨɣ ɩɥɢɬɵ q=40000 ɤȾɠ/ɱ; 
Qɪɧ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3; 
ɩi – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ. 

Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 6.1. 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɴɟɡɞɨɜ ɜ ɤɜɚɪɬɚɥɟ ɩɨ ɮɨɪɦɭɥɟ 

 𝑁˒ˑˇ = 𝑁˒ˑ˕ܭ˔˅ˏ · 𝑁ˍ˅,  (6.2) 

 

ɝɞɟ 𝑁˒ˑ˕ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɤɜɚɪɬɚɥɟ, ɱɟɥ; ܭ˔˅ˏ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɦɟɣɧɨɫɬɢ; 𝑁ˍ˅ – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ ɜ ɨɞɧɨɦ ɞɨɦɟ. 
 𝑁˒ˑˇ = ͳͷʹͲ͵, · ͳͲ = Ͷʹ ˒ˑˇ.
 

Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݈ = ͳ,ͳ · ݈,  (6.3) 

 

ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ, ɦ. 
ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 (△ ݈ܲ )𝑐,  (6.4) 

 

ɝɞɟ ΔɊ – ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 250 ɉɚ; 
l – ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɞɥɢɧ ɭɱɚɫɬɤɨɜ, ɦ. 

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɚɦ ɝɚɡɚ ɢ ɫɪɟɞɧɢɦ ɭɞɟɥɶɧɵɦ ɩɨɬɟɪɹɦ 
ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪɵ ɝɚɡɨɩɪɨɜɨɞɚ ɩɨ ɭɱɚɫɬɤɚɦ, ɩɪɢɧɢɦɚɹ ɛɥɢɠɚɣɲɢɟ 
ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɪɚɡɦɟɪɚɦ ɬɪɭɛ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɪɢɫ. 11.10[2]. Ɂɚɬɟɦ ɩɨ ɷɬɨɣ ɠɟ 
ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ 
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△ ܲ = (△ ݈ܲ )ˇ · ݈ ,  (6.5) 

 

ɝɞɟ ቀ△𝑃 ቁˇ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɫɱɟɬɚ ɧɚɯɨɞɢɦ ɫɭɦɦɭ ɜɫɟɯ ɩɨɬɟɪɶ ɧɚ ɭɱɚɫɬɤɚɯ, ɨɧɚ ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɧɚɩɨɪ ɞɚɜɥɟɧɢɹ. ȿɫɥɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 
ɩɪɟɜɵɲɚɸɬ ɪɚɫɩɨɥɚɝɚɟɦɨɟ ɞɚɜɥɟɧɢɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɞɢɚɦɟɬɪɵ ɧɚ 
ɭɱɚɫɬɤɚɯ ɫ ɛɨɥɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ. 
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Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 6.2. 
 

Ɍɚɛɥɢɰɚ 6.1 – Ɋɚɫɱɟɬɧɵɟɪɚɫɯɨɞɵ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ 
 

 
№ ɭɱɚɫɬɤɚ 

Ⱥɫɫɨɪɬɢɦɟɧɬ 
ɩɪɢɛɨɪɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɤɜɚɪɬɢɪ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ, 

Кɨ 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, Qɪ, 

ɦ3/ɱ 
1-2 10ɉ4 10 0,254 1,05 
2-3 20ɉ4 20 0,235 1,94 
3-4 30ɉ4 30 0,231 2,85 
4-5 40ɉ4 40 0,227 3,75 
5-6 50ɉ4 50 0,223 4,61 
6-7 60ɉ4 60 0,22 5,45 
7-8 70ɉ4 70 0,217 6,28 
8-9 80ɉ4 80 0,214 7,07 
9-10 90ɉ4 90 0,212 7,88 
10-11 100ɉ4 100 0,21 8,68 
11-12 110ɉ4 110 0,21 9,55 
12-13 120ɉ4 120 0,21 10,41 
13-14 130ɉ4 130 0,21 11,28 
14-15 140ɉ4 140 0,21 12,15 
15-16 150ɉ4 150 0,21 13,05 
16-17 160ɉ4 160 0,2 13,22 
17-18 170ɉ4 170 0,2 14,05 
18-19 180ɉ4 180 0,2 14,88 
19-20 190ɉ4 190 0,2 15,7 
20-21 200ɉ4 200 0,2 16,53 
21-22 210ɉ4 210 0,2 17,35 
22-23 220ɉ4 220 0,2 18,18 
23-24 230ɉ4 230 0,2 19,01 
24-25 240ɉ4 240 0,2 19,83 
25-26 250ɉ4 250 0,2 20,66 
26-27 260ɉ4 260 0,19 20,41 
27-28 270ɉ4 270 0,19 21,2 
28-29 280ɉ4 280 0,19 21,98 
29-30 290ɉ4 290 0,19 22,77 
30-31 300ɉ4 300 0,19 23,55 
31-32 310ɉ4 310 0,19 24,34 
32-33 320ɉ4 320 0,19 25,12 
33-34 330ɉ4 330 0,19 25,91 
34-35 340ɉ4 340 0,19 26,69 
35-36 350ɉ4 350 0,19 27,48 
36-37 360ɉ4 360 0,18 26,78 
37-38 370ɉ4 370 0,18 27,52 
38-39 380ɉ4 380 0,18 28,26 
39-40 390ɉ4 390 0,18 29,01 
40-41 400ɉ4 400 0,18 29,75 
41-42 410ɉ4 410 0,18 30,49 

42-ȽɊɍ 420ɉ4 420 0,18 31,24 
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Ɍɚɛɥɢɰɚ 6.2 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 

 
 
 

№ ɭɱ. 

 
Ɋɚɫɱɟɬɧɵɣ 

ɪɚɫɯɨɞ 
ɝɚɡɚ, Qɪ, 

ɦ3/ɱ 

 
 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤ 
ɚ, l, ɦ 

 

Ɋɚɫɱɟɬɧɚ
ɹ ɞɥɢɧɚ 

ɭɱɚɫɬɤɚ, 
lɪ, ɦ 

ɋɪɟɞɧɢɟ 
ɭɞɟɥɶɧɵɟ 

ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 

ɫɪl

Р







 
 

 
 

Ⱦɢɚɦɟɬɪ 
ɝ/ɩɪ. d, 

ɦɦ 

 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ 

ɭɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ  

дl

Р







 
 

ɉɚ/ɦ 

 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ 
Δ Ɋ, ɉɚ 

1-2 1,05 16,11 17,72 

 
 
 
 
 

0,468 

33,5x3,2 0,25 4,43 
2-3 1,94 16,11 17,72 38x3,0 0,23 4,08 
3-4 2,86 16,11 17,72 42,3x3,2 0,2 3,54 
4-5 3,75 16,11 17,72 48x3,5 0,2 3,54 
5-6 4,61 16,11 17,72 48x3,5 0,34 6,02 
6-7 5,45 16,11 17,72 48x3,5 0,5 8,86 
7-8 6,28 16,11 17,72 48x3,5 0,6 10,63 
8-9 7,07 16,62 21,58 57x3,0 0,24 5,18 
9-10 7,88 16,11 17,72 57x3,0 0,32 5,67 
10-11 8,68 16,11 17,72 57x3,0 0,43 7,62 
11-12 9,55 16,11 17,72 60x3,5 0,43 7,62 
12-13 10,41 16,11 17,72 60x3,5 0,48 8,51 
13-14 11,28 16,11 17,72 60x3,5 0,46 8,15 
14-15 12,15 16,11 17,72 70x3,0 0,21 3,72 
15-16 13,02 16,11 17,72 70x3,0 0,22 3,9 
16-17 13,22 16,11 17,72 70x3,0 0,23 4,96 
17-18 14,05 16,11 17,72 70x3,0 0,3 5,32 
18-19 14,88 16,11 17,72 70x3,0 0,35 6,2 
19-20 15,7 16,11 17,72 70x3,0 0,36 6,38 
20-21 16,53 16,11 17,72 75,5x4,0 0,29 5,14 
21-22 17,35 16,11 17,72 75,5x4,0 0,35 6,2 
22-23 18,18 16,11 17,72 75,5x4,0 0,355 6,29 
23-24 19,01 16,11 17,72 76x3,0 0,31 5,49 
24-25 19,83 16,11 17,72 76x3,0 0,35 6,2 
25-26 20,66 16,62 21,58 76x3,0 0,36 7,77 
26-27 20,41 16,11 17,72 76x3,0 0,37 6,56 
27-28 21,2 16,11 17,72 76x3,0 0,38 6,73 
28-29 21,98 16,11 17,72 76x3,0 0,45 7,97 
29-30 22,77 16,11 17,72 88,5x4,0 0,24 4,25 
30-31 23,55 16,11 17,72 88,5x4,0 0,28 4,96 
31-32 24,34 16,11 17,72 88,5x4,0 0,29 5,14 
32-33 25,12 16,11 17,72 88,5x4,0 0,31 5,49 
33-34 25,91 16,11 17,72 88,5x4,0 0,33 5,85 
34-35 26,69 28,8 31,68 88,5x4,0 0,38 12,04 
35-36 27,48 16,11 17,72 88,5x4,0 0,41 7,27 
36-37 26,78 16,11 17,72 88,5x4,0 0,38 6,73 
37-38 27,52 16,11 17,72 89x3,0 0,23 4,08 
38-39 28,26 16,11 17,72 89x3,0 0,24 4,25 
39-40 29,01 16,11 17,72 100x4,0 0,14 2,48 
40-41 29,75 16,11 17,72 100x4,0 0,16 2,84 
41-42 30,49 16,11 17,72 114x4,0 0,12 2,13 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ №6.2 
 

42-ȽɊɍ 31,24 15 16,5 0,468 114x4,0 0,13 2,15 
  Σ 534,3   Σ 242,34 

 
 
 

7 Ɋɚɫɱɟɬ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ɤɨɬɟɥɶɧɨɣ 
 

ȼ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɥɟɧɨ 2 ɤɨɬɟɥɚ ɄɈȼ-80ɋ ɫ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ 80 
ɤȼɬ. Ʉɨɬɟɥɶɧɚɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɞɚɧɢɣ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɜɢɞɚ ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɫɠɢɠɟɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɫ ɬɟɩɥɨɬɨɣ ɫɝɨɪɚɧɢɹ ɪɚɜɧɨɣ 96804 ɤȾɠ/ɦ3. 

Ƚɚɡɨɪɟɝɭɥɹɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ (ȽɊɍ) ɪɚɡɦɟɳɚɸɬ ɜ ɤɨɬɟɥɶɧɨɣ ɜɛɥɢɡɢ ɨɬ 
ɜɜɨɞɚ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɤɨɬɟɥɶɧɨɦ ɡɚɥɟ ɢɥɢ ɜ ɫɦɟɠɧɨɦ ɩɨɦɟɳɟɧɢɢ, ɫɨɟɞɢɧɟɧɧɨɦ ɫ 
ɧɢɦ ɨɬɤɪɵɬɵɦ ɩɪɨɟɦɨɦ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɢɛɨɪɵ ȽɊɍ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɳɢɳɟɧɵ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɫɨɬɪɹɫɟɧɢɹ ɢ 
ɜɢɛɪɚɰɢɣ, ɚ ɦɟɫɬɨ ɪɚɡɦɟɳɟɧɢɹ ȽɊɍ ɨɫɜɟɳɟɧɨ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ȽɊɍ, ɤ ɤɨɬɨɪɨɦɭ 
ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɥɢɰ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɝɚɡɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ, 
ɞɨɥɠɧɨ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɟ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢɥɢ ɨɝɪɚɠɞɟɧɢɟɦ ɢ ɞɪɭɝɢɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 0,8 ɦ. Ɉɝɪɚɠɞɟɧɢɟ ȽɊɍ ɧɟ ɞɨɥɠɧɨ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɩɪɨɜɟɞɟɧɢɸ 
ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 

 
7.1 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɫɨɝɥɚɫɧɨ ɩɪɚɜɢɥɚɦ ɪɚɫɱɟɬɚ 

ɝɚɡɨɩɪɨɜɨɞɨɜ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ. 
Ƚɚɡɨɩɪɨɜɨɞ ɪɚɡɛɢɜɚɟɦ ɧɚ ɭɱɚɫɬɤɢ ɫɨɝɥɚɫɧɨ ɨɛɳɟɩɪɢɧɹɬɵɦ ɩɪɚɜɢɥɚɦ. 

Ɂɚɦɟɪɹɟɦ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ ɩɨ ɩɥɚɧɭ. Ⱦɚɥɟɟ ɢɫɩɨɥɶɡɭɹ ɧɨɦɨɝɪɚɦɦɭ ɞɥɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɨɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɸɸ ɩɨɬɟɪɸ ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɝɚɡɨɩɪɨɜɨɞɚ, ɞɚɥɟɟ 
ɞɢɚɦɟɬɪɵ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ ɭɱɚɫɬɤɚɦ. ɉɨɫɥɟ 
ɜɵɱɢɫɥɹɟɦ ɧɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨ ɭɱɚɫɬɤɚɦ. 

Ɋɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ΔɊ=250 ɤɉɚ 
ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ ɜ ɨɬɧɨɲɟɧɢɢ 

10% ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ. 
 

Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݈ = ͳ,ͳ · ݈,  (7.1) 

ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ, ɦ. 
ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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(△ ݈ܲ )𝑐,  (7.2) 

 (7.2) 

ɝɞɟ ΔɊ – ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 250 ɉɚ; 
l – ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɞɥɢɧ ɭɱɚɫɬɤɨɜ, ɦ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ 
 △ ܲ = (△ ݈ܲ )ˇ · ݈ ,  (7.3) 

 

ɝɞɟ ቀ△𝑃 ቁˇ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
 
Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 7.1. 

 
Ɍɚɛɥɢɰɚ 7.1 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

 

 
 

№ 
ɭɱ. 

 
Ɋɚɫɱɟɬɧɵɣ 

ɪɚɫɯɨɞ 
ɝɚɡɚ, Qɪ, 

ɦ3/ɱ 

 
 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ, 

l, ɦ 

 

Ɋɚɫɱɟɬɧɚɹ 
ɞɥɢɧɚ 

ɭɱɚɫɬɤɚ, 
lɪ, ɦ 

ɋɪɟɞɧɢɟ 
ɭɞɟɥɶɧɵɟ 

ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 

ɫɪl

Р






   

ɉɚ/ɦ 

 
 
Ⱦɢɚɦɟɬɪ 
ɝ/ɩɪ. d, 

ɦɦ 

 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ 

ɭɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ  

дl

Р






 

 

ɉɚ/ɦ 

 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ 
Δ Ɋ, ɉɚ 

1-2 10 5 5,5 6,49 38ɯ3 5,2 28 
2-3 20 30 33 6,49 48ɯ3,5 6 198 

  Σ Σ38, 5   Σ 226 
 

7.2 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ ɤɨɬɥɚ ɄɈȼ-80ɋ 
 

Ʉɨɬɥɵ ɄɈȼ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɞɨɦɨɜ, ɤɨɬɬɟɞɠɟɣ ɢ ɤɜɚɪɬɢɪ, 
ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɢɫɬɟɦɨɣ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ c ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ ɜɨɞɵ ɞɨ 
0,1Ɇɉɚ. ɄɨɬɟɥɄɈȼ-80ɋ ɝɚɡɨɜɵɣ ɫɨ ɫɬɚɥɶɧɵɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ, ɪɚɛɨɬɚɟɬ 
ɧɚɫɠɢɠɟɧɧɨɦ ɝɚɡɟ, ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɠɢɥɵɯ ɞɨɦɨɜ, ɤɨɬɬɟɞɠɟɣ, 
ɨɮɢɫɨɜ, ɨɛɴɟɤɬɨɜ ɫɨɰɤɭɥɶɬɛɵɬɚ ɢ ɬ.ɞ., ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɦɢ ɜɨɞɹɧɨɝɨ 
ɨɬɨɩɥɟɧɢɹ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ. Ʉɨɬɟɥ ɝɚɡɨɜɵɣ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɫ 
ɛɨɣɥɟɪɚɦɢ, ɚ ɬɚɤɠɟ ɧɚ ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ. 

Ʉɨɬɟɥ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ: ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, 
ɝɨɪɟɥɤɢ, ɞɚɬɱɢɤɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɬɹɝɟ ɢ ɩɨ ɩɪɟɞɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ2, 
ɭɤɚɡɚɬɟɥɹ ɪɚɛɨɬɵ ɡɚɩɚɥɶɧɢɤɚ, ɩɶɟɡɨɪɨɡɠɢɝɚ, ɢɧɞɢɤɚɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɜ 
ɤɨɬɟɥ ɄɈȼ– ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɯɨɞɢɬ ɦɟɞɧɵɣ ɡɦɟɟɜɢɤ. 
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ɗɥɟɤɬɪɨɦɚɝɧɢɬ (ɗɆɄ) ɭɞɟɪɠɢɜɚɟɬ ɤɥɚɩɚɧ ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ – ɝɚɡ 
ɩɨɫɬɭɩɚɟɬ ɧɚ ɡɚɩɚɥɶɧɭɸ ɢ ɨɫɧɨɜɧɵɟ ɝɨɪɟɥɤɢ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ 
ɝɚɡɨɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɇɚ ɲɤɚɥɟ ɪɟɝɭɥɹɬɨɪɚ ɝɚɡɨɜɨɝɨ ɤɥɚɩɚɧɚ3 ɡɚɞɚɟɬɫɹ 
ɜɟɥɢɱɢɧɚ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɵɯɨɞɹɳɟɣ ɢɡ ɤɨɬɥɚ ɜɨɞɵ 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɤɥɚɩɚɧ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ 
ɩɪɢɤɪɵɜɚɟɬɫɹ ɢ ɭɦɟɧɶɲɚɟɬ ɩɨɫɬɭɩɥɟɧɢɟ ɝɚɡɚ ɧɚ ɨɫɧɨɜɧɵɟ ɝɨɪɟɥɤɢ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɭɥɢɪɭɹ ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

Ⱦɚɬɱɢɤ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɬɹɝɟ ɢɥɢ ɞɚɬɱɢɤ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɩɪɟɞɟɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɡɪɵɜɚɸɬ ɰɟɩɶ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ ɜɯɨɞɧɨɝɨ ɤɥɚɩɚɧɚ ɩɪɢ 
ɧɚɪɭɲɟɧɢɢ ɬɹɝɢ ɜ ɬɨɩɤɟ ɢɥɢ ɧɚɝɪɟɜɟ ɜɵɯɨɞɹɳɟɣ ɜɨɞɵ ɫɜɵɲɟ 95ºɋ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɯɨɞɧɨɣ ɤɥɚɩɚɧ ɩɟɪɟɤɪɵɜɚɟɬ ɩɪɨɯɨɞ ɝɚɡɚ ɧɚ ɨɫɧɨɜɧɵɟ ɢ 
ɡɚɩɚɥɶɧɭɸ ɝɨɪɟɥɤɢ, ɝɨɪɟɥɤɢ ɝɚɫɧɭɬ. Ɍɟɪɦɨɝɟɧɟɪɚɬɨɪ ɨɫɬɵɜɚɟɬ ɢ ɩɪɟɤɪɚɳɚɟɬ 
ɜɵɪɚɛɚɬɵɜɚɬɶ ɗȾɋ. Ɋɨɡɠɢɝ ɝɨɪɟɥɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ 
ɩɪɢɱɢɧ, ɜɵɡɜɚɜɲɢɯ ɩɪɟɤɪɚɳɟɧɢɟ ɬɹɝɢ ɜ ɬɨɩɤɟ ɢɥɢ ɩɟɪɟɝɪɟɜ ɜɵɯɨɞɹɳɟɣ ɜɨɞɵ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɚ ɄɈȼ-80ɋ: 
- ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ (ɤȼɬ) 80 
- ɄɉȾ (%) 89 
- ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ (ɤɉɚ) 1,3 
- Ɋɚɫɯɨɞ ɝɚɡɚ (ɦ3/ɱ) 9,2 
- Ⱦɢɚɦɟɬɪ ɩɚɬɪɭɛɤɚ ɞɵɦɨɯɨɞɚ (ɦɦ) 200 
Ɉɬɥɢɱɢɬɟɥɶɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɤɨɬɥɚ ɄɈȼ-80ɋ ɹɜɥɹɸɬɫɹ: 
- ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɬɥɚ ɜ 

ɞɢɚɩɚɡɨɧɟ ɨɬ 100% ɞɨ 25% ɧɨɦɢɧɚɥɶɧɨɣ ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ 
ɚɧɚɥɨɝɨɜɨɦ ɪɟɠɢɦɟ (ɝɨɪɟɥɤɚ ɧɟ ɝɚɫɧɟɬ) ɢ ɜ ɞɢɚɩɚɡɨɧɟ ɦɟɧɶɲɟ 25% - ɜ 
ɪɟɥɟɣɧɨɦ ɪɟɠɢɦɟ (ɩɨɝɚɫɚɧɢɟ-ɡɚɠɢɝɚɧɢɟ ɝɨɪɟɥɤɢ). 

- ɩɨɞɚɱɚ ɝɚɡɚ ɤ ɨɫɧɨɜɧɵɦ ɝɨɪɟɥɤɚɦ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ 
ɩɥɚɦɟɧɢ ɧɚ ɡɚɩɚɥɶɧɨɣ ɝɨɪɟɥɤɟ; 

- ɩɪɟɤɪɚɳɟɧɢɟ ɩɨɞɚɱɢ ɝɚɡɚ ɧɚ ɝɚɡɨɝɨɪɟɥɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ 
ɚɜɚɪɢɣɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɝɚɡɚ, ɩɪɢ ɩɟɪɟɝɪɟɜɟ ɜɨɞɵ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ, ɩɪɢ 
ɩɨɝɚɫɚɧɢɢ ɩɥɚɦɟɧɢ ɧɚ ɡɚɩɚɥɶɧɨɣ ɝɨɪɟɥɤɟ, ɩɪɢ ɡɚɫɨɪɟɧɢɢ ɞɵɦɨɯɨɞɚ 
(ɧɚɪɭɲɟɧɢɢ ɬɹɝɢ); 

- ɧɚɥɢɱɢɟ ɩɶɟɡɨɪɨɡɠɢɝɚ ɩɨɦɨɠɟɬ ɡɚɠɟɱɶ ɝɨɪɟɥɤɭ; 
- ɧɚɥɢɱɢɟ ɭɤɚɡɚɬɟɥɹ ɪɚɛɨɬɵ ɡɚɩɚɥɶɧɢɤɚ ɩɨɦɨɠɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɪɚɛɨɬɭ 

ɡɚɩɚɥɶɧɨɣ ɝɨɪɟɥɤɢ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɬɥɚ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ 

ɨɬɨɩɢɬɟɥɶɧɨɣ ɜɨɞɵ ɢ ɜ ɫɢɫɬɟɦɚɯ ɨɬɨɩɥɟɧɢɹ ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ ɫ ɨɛɹɡɚɬɟɥɶɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ 
(ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɫɟɱɟɧ ɨɬ ɤɨɬɥɚ ɧɢɤɚɤɢɦ 
ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ). 

 
7.3 Ƚɨɪɟɥɤɚ Ƚ-1,0 

 
Ƚɨɪɟɥɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɤɨɦɩɥɟɤɬɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɨɬɨɩɢɬɟɥɶɧɵɯ 

ɤɨɬɥɨɜ ɢ ɞɪɭɝɢɯ ɬɟɩɥɨɜɵɯ ɚɝɪɟɝɚɬɨɜ ɧɨɦɢɧɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ ɞɨ 1Ɇȼɬ. 
Ƚɨɪɟɥɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɟɧɬɢɥɹɬɨɪɚ, ɝɨɪɟɥɤɢ ɝɚɡɨɜɨɣ, ɛɥɨɤɚ ɝɚɡɨɜɨɝɨ, ɤɨɦɩɥɟɤɬɚ 
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ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɢɹ. 
ɍɫɬɪɨɣɫɬɜɨ ɝɨɪɟɥɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 7.1. 

 
1 - ɮɚɪɮɨɪɨɜɚɹ ɢɡɨɥɢɪɭɸɳɚɹ ɬɪɭɛɤɚ; 2 - ɜɨɡɞɭɲɧɵɣ ɤɨɪɨɛ; 3 – ɮɪɨɧɬɨɜɨɣ ɥɢɫɬ; 
4 - ɬɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ ɮɪɨɧɬɨɜɨɝɨ ɥɢɫɬɚ; 5 – ɯɨɦɭɬ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɷɥɟɤɬɪɨɞɨɜ; 

6 – ɷɥɟɤɬɪɨɞ ɡɚɠɢɝɚɧɢɹ; 7 - ɫɬɚɛɢɥɢɡɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɚ ɡɚɩɚɥɶɧɢɤɚ; 
8 - ɫɬɚɛɢɥɢɡɢɪɭɸɳɚɹ ɲɚɣɛɚ; 9 – ɫɦɟɫɢɬɟɥɶ; 10 – ɷɥɟɤɬɪɨɞ ɤɨɧɬɪɨɥɹ ɩɥɚɦɟɧɢ; 

11 – ɨɫɧɨɜɧɚɹ ɝɚɡɨɜɚɹ ɬɪɭɛɚ; 12 – ɡɚɩɚɥɶɧɚɹ ɬɪɭɛɤɚ. 
Ɋɢɫɭɧɨɤ 7.1 – Ƚɨɪɟɥɤɚ Ƚ-1,0 

 
7.4 Ɋɚɫɱɟɬ ȽɊɍ ɞɥя ɤɨɬɟɥɶɧɨɣ 

 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɤɨɬɟɥɶɧɨɣ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨ ɮɨɪɦɭɥɟ 
 𝑁 = ݖ · 𝑉ܩ ˈˊ ·  (7.4)  ,ˉߩ

ɝɞɟ z – ɱɢɫɥɨ ɫɭɬɨɤ ɦɟɠɞɭ ɨɱɟɪɟɞɧɵɦɢ ɡɚɩɪɚɜɤɚɦɢ ɪɟɡɟɪɜɭɚɪɚ ɝɚɡɨɦ; 
G – ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ; 𝑉 ˈˊ – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ, ɦ3; ߩˉ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɤɝ/ɦ3. 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܩ = ܳ˓ · ߩ · ݊,  (7.5) 

 

ɝɞɟ ܳ˓ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ; 
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ρ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɜ ɩɟɪɟɫɱɟɬɟ ɫ ɩɪɢɪɨɞɧɨɝɨ ɧɚ ɫɠɢɠɟɧɧɵɣ, ɤɝ/ɦ3; 
ɩ – ɱɚɫɵ ɜ ɫɭɬɤɚɯ. 

ܩ  = ͻ,ʹ · ʹ,ͳʹ · ʹͶ = Ͷͻ,Ͷ ˍˆ/˔˖˕. 
 𝑁 = ͳͲ · Ͷͻ,Ͷͷ · ͷͶʹ, = ʹ ˛˕. 
 

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɢɬɟɥɟɣ, ɲɬ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑁𝑈 = 𝑈ܩܩ ,  (7.6) 

ɝɞɟ G – ɬɪɟɛɭɟɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ, ɤɝ/ɱ; 
GU – ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ, ɜɵɛɪɚɧɧɨɝɨ ɩɨ ɬɟɯɧɢɤɨ- 
ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

𝑁𝑈 = Ͷʹ,ͷʹͳͲͲ = ͳ ˛˕. 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ    ɦɚɥɨɝɚɛɚɪɢɬɧɵɣ   ɫ  ɩɪɨɦɟɠɭɬɨɱɧɵɦ 

ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ   ɢɫɩɚɪɢɬɟɥɶ    ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 100 ɤɝ/ɱ. 
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7.5Ɉɩɢɫɚɧɢɟ ɦɚɥɨɝɚɛɚɪɢɬɧɨɝɨ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ 
ɢɫɩɚɪɢɬɟɥя 

 
Ɇɚɥɨɝɚɛɚɪɢɬɧɵɣ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ ɢɫɩɚɪɢɬɟɥɶ 

ɭɫɬɚɧɨɜɥɟɧ ɜɧɭɬɪɢ ɝɨɪɥɨɜɢɧɵ ɪɟɡɟɪɜɭɚɪɚ. Ʉ ɜɟɪɯɧɟɦɭ ɮɥɚɧɰɭ ɪɟɞɭɤɰɢɨɧɧɨɣ 
ɝɨɥɨɜɤɢ ɤɪɟɩɢɬɫɹ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ 50 ɥɢɬɪɨɜɨɝɨ ɛɚɥɥɨɧɚ ɦɚɥɨɝɚɛɚɪɢɬɧɵɣ 
ɡɦɟɟɜɢɤɨɜɵɣ ɢɫɩɚɪɢɬɟɥɶ, ɚ ɤ ɢɫɩɚɪɢɬɟɥɸ ɤɪɟɩɢɬɫɹ ɩɚɬɪɭɛɨɤ ɞɥɹ ɨɬɛɨɪɚ ɠɢɞɤɨɣ 
ɮɚɡɵ. Ⱦɥɹ ɪɟɝɚɡɢɮɢɤɚɰɢɢ ɠɢɞɤɨɣ ɮɚɡɵ ɦɢɧɟɪɚɥɶɧɨɟ ɦɚɫɥɨ ɢɥɢ ɚɧɬɢɮɪɢɡ 
ɫɥɭɠɚɬ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ, ɤɨɬɨɪɵɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɛɵɥɢ ɧɚɝɪɟɬɵ ɜ ɝɚɡɨɜɨɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ. 

ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɜɵɝɥɹɞɢɬ ɤɚɤ ɤɨɧɫɬɪɭɤɰɢɹ ɬɢɩɚ «ɬɪɭɛɚ ɜ ɬɪɭɛɟ», ɜ ɤɨɬɨɪɨɣ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɡɦɟɟɜɢɤɨɜɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɢ ɝɚɡɨɜɭɸ ɝɨɪɟɥɤɭ ɢɧɮɪɚɤɪɚɫɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɬɢɩɚ «Ɏɨɧɚɪɶ». ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɝɚɡɨɩɪɨɜɨɞɭ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10 ɦ ɨɬ ɝɪɭɩɩɨɜɨɣ ɪɟɡɟɪɜɭɚɪɧɨɣ  
ɭɫɬɚɧɨɜɤɢ. ɉɨɞɚɱɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɤ ɢɫɩɚɪɢɬɟɥɸ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɰɟɧɬɪɨɛɟɠɧɵɦ ɧɚɫɨɫɨɦ. ɂɫɩɚɪɢɬɟɥɶ ɨɛɨɪɭɞɨɜɚɧ ɚɜɬɨɦɚɬɢɤɨɣ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɬɛɨɪɚ ɩɚɪɨɜɨɣ ɮɚɡɵ ɩɨɬɪɟɛɢɬɟɥɟɦ ɞɚɜɥɟɧɢɟ ɜɧɭɬɪɢ 
ɢɫɩɚɪɢɬɟɥɹ ɩɨɧɢɡɢɬɫɹ, ɢ ɡɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ ɪɚɡɧɨɫɬɢ ɞɚɜɥɟɧɢɹ ɠɢɞɤɚɹ 
ɮɚɡɚ ɩɨɫɬɟɩɟɧɧɨ ɡɚɩɨɥɧɢɬ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɫɩɚɪɢɬɟɥɹ, ɩɨɩɥɚɜɨɤ ɜɫɩɥɵɜɟɬ ɢ 
ɡɚɤɪɨɟɬ ɧɢɠɧɢɣ ɤɥɚɩɚɧ, ɱɬɨ ɩɪɟɞɨɬɜɪɚɬɢɬ ɩɨɫɬɭɩɥɟɧɢɟ ɠɢɞɤɨɣ ɮɚɡɵ ɜ 
ɪɟɞɭɤɰɢɨɧɧɭɸ ɝɨɥɨɜɤɭ ɢ ɞɚɥɟɟ ɤ ɩɨɬɪɟɛɢɬɟɥɸ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɨɬɤɪɨɟɬɫɹ 
ɜɟɪɯɧɢɣ ɤɥɚɩɚɧ, ɫɨɟɞɢɧɹɸɳɢɣ ɩɚɬɪɭɛɨɤ ɩɚɪɨɜɨɣ ɮɚɡɵ ɫ ɩɚɪɨɜɵɦ 
ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɪɟɡɟɪɜɭɚɪɚ, ɢ ɩɚɪɨɜɚɹ ɮɚɡɚ, ɨɛɪɚɡɭɸɳɚɹɫɹ ɡɚ ɫɱɟɬ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɢɫɩɚɪɟɧɢɹ ɢɡ ɜɫɟɝɨ ɨɛɴɟɦɚ ɠɢɞɤɨɣ ɮɚɡɵ, ɛɭɞɟɬ ɩɪɨɞɨɥɠɚɬɶ ɩɨɫɬɭɩɚɬɶ ɤ 
ɩɨɬɪɟɛɢɬɟɥɸ. 

 
8 Ɍɟɯɧɨɥɨɝɢя ɜɨɡɜɟɞɟɧɢя ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ 

 
Ɍɪɚɫɫɢɪɨɜɤɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɨ ɬɟɪɪɢɬɨɪɢɹɦ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɜɧɭɬɪɢ 

ɤɜɚɪɬɚɥɨɜ ɢɥɢ ɞɜɨɪɨɜ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɢɦɟɧɶɲɭɸ ɩɪɨɬɹɠɟɧɧɨɫɬɶ 
ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɨɬɜɟɬɜɥɟɧɢɣ ɨɬ ɧɢɯ ɤ ɠɢɥɵɦ ɡɞɚɧɢɹɦ, ɚ ɬɚɤɠɟ ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɭɞɚɥɟɧɢɟ ɨɬ ɩɨɞɡɟɦɧɵɯ ɫɬɪɨɟɧɢɣ ɢ ɧɟ ɧɚɩɨɪɧɵɯ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 
Ɍɪɚɫɫɢɪɨɜɤɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɨ ɧɟɡɚɫɬɪɨɟɧɧɵɦ ɬɟɪɪɢɬɨɪɢɹɦ ɞɨɥɠɧɚ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ ɭɱɟɬɨɦ ɩɥɚɧɢɪɨɜɤɢ ɛɭɞɭɳɟɣ ɢɯ ɡɚɫɬɪɨɣɤɢ. 

 
8.1 Ɇɨɧɬɚɠ ɫɢɫɬɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɫɧɚɛɠɟɧɢя 

 
Ɇɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɝɚɡɨɜɵɟ ɩɪɢɛɨɪɵ – ɬɪɭɛɵ 

ɫɬɚɥɶɧɵɟ ɛɟɫɲɨɜɧɵɟ. 
Ɍɪɭɛɵ ɫɨɟɞɢɧɹɸɬ ɧɚ ɫɜɚɪɤɟ. Ɋɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɢ ɝɚɡɨɜɵɯ ɩɥɢɬ. Ɋɚɡɴɟɦɧɵɟ ɫɨɟɞɢɧɟɧɢɹ 
ɝɚɡɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɪɟɦɨɧɬɚ. ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ 
ɱɚɫɬɢ ɩɪɢɦɟɧɹɸɬ ɢɡ ɤɨɜɤɨɝɨ ɱɭɝɭɧɚ ɢ ɫɩɨɤɨɣɧɨɣ ɫɬɚɥɢ. 
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Ⱦɥɹ ɭɩɥɨɬɧɟɧɢɹ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢɦɟɧɹɸɬ ɥɶɧɹɧɭɸ ɩɪɹɞɶ, 
ɩɪɨɩɢɬɚɧɧɭɸ ɫɜɢɧɰɨɜɵɦɢ ɛɟɥɢɥɚɦɢ (ɫɭɪɢɤɨɦ), ɢɥɢ ɭɩɥɨɬɧɹɸɬ ɥɟɧɬɨɣ ɎɍɆ. 
ɉɪɢ ɫɜɚɪɤɟ ɩɪɢɦɟɧɹɸɬ ɷɥɟɤɬɪɨɞɵ. Ⱦɥɹ ɫɧɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ 
ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶɧɭɸ ɚɪɦɚɬɭɪɭ. 

Ʉɪɚɧɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɢɫɤɭ, ɭɤɚɡɵɜɚɸɳɭɸ ɧɚɩɪɚɜɥɟɧɢɟ ɝɚɡɚ, ɤɨɬɨɪɵɟ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɫɶ ɩɪɨɛɤɢ ɤɪɚɧɚ ɛɵɥɚ ɩɚɪɚɥɥɟɥɶɧɚ 
ɫɬɟɧɟ. 

 
 

8.1.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 

ɉɟɪɟɞ ɬɟɦ ɤɚɤ ɧɚɱɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɝɚɡɨɜɵɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɩɨɦɟɳɟɧɢɹ, ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɪɹɞ ɪɚɛɨɬ 
ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ ɦɨɧɬɚɠ ɩɟɪɟɤɪɵɬɢɣ ɦɟɠɞɭ ɷɬɚɠɚɦɢ ɫɬɟɧ, ɧɚ ɤɨɬɨɪɵɯ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɝɚɡɨɜɵɟ ɩɪɢɛɨɪɵ ɢ ɚɝɪɟɝɚɬɵ. Ɍɚɤ ɠɟ ɜɫɟ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɨɞɝɨɬɨɜɥɟɧɵ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ – ɡɚɩɨɪɧɨɣ 
ɚɪɦɚɬɭɪɵ, ɚ ɬɚɤ ɠɟ ɬɪɚɧɲɟɢ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɬɪɭɛ. 

Ɍɚɤ ɠɟ ɫɬɟɧɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɨɬɞɟɥɤɭ: ɨɲɬɭɤɚɬɭɪɢɜɚɧɢɟ 
ɤɨɦɧɚɬ, ɜ ɤɨɬɨɪɵɯ ɩɨ ɩɥɚɧɭ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɝɚɡɨɜɵɟ ɚɝɪɟɝɚɬɵ, ɬɚɤ ɠɟ ɫɬɟɧɵ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɥɢɰɨɜɚɧɵ, ɩɨɥ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ 
ɨɤɪɚɲɟɧ, ɬɚɤ ɠɟ ɩɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɮɨɪɬɨɱɤɚɦɢ. 

 
 

8.1.2 Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 
 

ȿɫɥɢ ɦɨɧɬɚɠ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɡɞɚɧɢɢ, ɬɨ ɭɫɬɪɨɣɫɬɜɨ 
ɝɚɡɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɨɬɤɪɵɬɵɦ. ȿɫɥɢ ɝɚɡɨɩɪɨɜɨɞɵ ɢɦɟɸɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ, ɬɨ ɦɟɫɬɚ ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɫɟɱɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɨɥɨɠɟɧɨ ɜ 
ɫɩɟɰɢɚɥɶɧɵɯ ɮɭɬɥɹɪɚɯ. Ɇɟɫɬɨ, ɤɨɬɨɪɨɟ ɧɚɯɨɞɢɬɫɹ ɦɟɠɞɭ ɮɭɬɥɹɪɨɦ ɢ ɬɪɭɛɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɩɨɥɧɟɧɨ ɫɩɟɰɢɚɥɶɧɨɣ ɩɚɤɥɟɣ. Ɍɟ ɦɟɫɬɚ ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ 
ɮɭɬɥɹɪɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɦɨɧɨɥɢɬɧɵɦɢ, ɧɟ ɢɦɟɬɶ ɧɢɤɚɤɢɯ ɲɜɨɜ ɢɥɢ ɫɬɵɤɨɜ, ɚ 
ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɲɜɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɱɟɦ 100ɦ. 
Ƚɚɡɨɩɪɨɜɨɞɵ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɰɟɯɚɯ, ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɟ ɤɚɧɚɥɵ 
(ɩɨɞɩɨɥɶɧɵɟ). Ʉɨɝɞɚ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɦɟɬɤɚ ɞɥɹ ɛɭɞɭɳɢɯ ɦɟɫɬ ɨɩɨɪ, ɞɨɥɠɧɨ 
ȿɫɥɢ ɧɚ ɝɚɡɨɩɪɨɜɨɞ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɨ ɧɭɠɧɨ 
ɛɭɞɟɬ ɩɪɢɦɟɧɹɬɶ ɫɝɨɧɵ. 

Ⱦɥɹ ɛɟɡɨɲɢɛɨɱɧɨɝɨ ɦɨɧɬɚɠɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɬɟɧɵ ɞɨ ɬɪɭɛɵ 
ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ ɪɚɞɢɭɫɚ ɫɚɦɨɣ ɬɪɭɛɵ ɝɚɡɨɩɪɨɜɨɞɚ. 

ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɜɫɹɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɚɪɦɚɬɭɪɵ, ɟɟ ɫɥɟɞɭɟɬ 
ɩɪɨɜɟɪɢɬɶ ɧɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɝɟɪɦɟɬɢɱɧɨɫɬɶ, ɰɟɥɨɫɬɧɨɫɬɶ, ɬɚɤ ɠɟ 
ɩɪɨɜɟɪɢɬɶ ɜɫɟ ɦɟɥɤɢɟ ɞɟɬɚɥɢ ɢ ɭɞɚɥɢɬɶ ɫɦɚɡɤɭ. 



44  

ȼɜɨɞ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɡɞɚɧɢɹɯ, ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɧɟɠɢɥɵɯ, ɞɨɫɬɭɩɧɵɯ ɞɥɹ 
ɨɫɦɨɬɪɚ ɩɨɦɟɳɟɧɢɹɯ (ɥɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ). 

ȼɧɭɬɪɟɧɧɢɟ ɝɚɡɨɩɪɨɜɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɤɥɚɞɵɜɚɟɦɵɟ ɜ ɤɚɧɚɥɚɯ, ɫɥɟɞɭɟɬ 
ɨɤɪɚɲɢɜɚɬɶ. Ⱦɥɹ ɨɤɪɚɫɤɢ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɜɨɞɨɫɬɨɣɤɢɟ ɥɚɤɨɤɪɚɫɨɱɧɵɟ 
ɦɚɬɟɪɢɚɥɵ. 

 
8.1.3 ɂɫɩɵɬɚɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

 
ɋɦɨɧɬɢɪɨɜɚɧɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ 

ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɢɱɟɦ ɧɚ ɩɥɨɬɧɨɫɬɶ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹ-ɡɚɤɚɡɱɢɤɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɢ 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ ɢɫɩɵɬɚɧɢɢ ɞɚɜɥɟɧɢɟɦ0,01 Ɇɉɚ ɩɪɢɦɟɧɹɸɬ ɠɢɞɤɨɫɬɧɵɟ V- 
ɨɛɪɚɡɧɵɟ ɦɚɧɨɦɟɬɪɵ. ɉɪɢ ɛɨɥɶɲɟɦ ɞɚɜɥɟɧɢɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ V-ɨɛɪɚɡɧɵɟ 
ɪɬɭɬɧɵɟ ɢ ɩɪɭɠɢɧɧɵɟ ɦɚɧɨɦɟɬɪɵ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ. ȼ ɠɢɥɵɯ ɡɞɚɧɢɹɯ ɝɚɡɨɩɪɨɜɨɞ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɫɩɵɬɵɜɚɸɬ 
ɜɨɡɞɭɯɨɦ ɧɚ ɩɪɨɱɧɨɫɬɶ ɞɚɜɥɟɧɢɟɦ ɪɚɜɧɵɦ 0,01 Ɇɉɚ. ɉɪɢ ɫɧɚɛɠɟɧɢɢ 
ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ ɢɫɩɵɬɚɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ 5 ɤɉɚ ɫ ɩɨɞɤɥɸɱɟɧɧɵɦɢ 
ɩɪɢɛɨɪɚɦɢ. Ƚɚɡɨɩɪɨɜɨɞ ɫɱɢɬɚɸɬ ɜɵɞɟɪɠɚɜɲɢɣ ɢɫɩɵɬɚɧɢɟ ɧɚ ɩɥɨɬɧɨɫɬɶ, ɟɫɥɢ 
ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɧɟɦ ɜ ɬɟɱɟɧɢɢ 5 ɦɢɧ ɧɟ ɩɪɟɜɵɲɚɟɬ 200 ɉɚ. ɂɫɩɵɬɚɧɢɟ 
ɜɧɭɬɪɟɧɧɢɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɚ ɩɥɨɬɧɨɫɬɶ ɩɪɨɜɨɞɹɬ ɩɨɫɥɟ ɜɵɪɚɜɧɢɜɚɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɢ ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɉɭɫɤ ɝɚɡɚ ɜ ɝɚɡɨɜɭɸ ɫɟɬɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ 
ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

ɉɪɢɟɦɤɚ ɫɢɫɬɟɦɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɮɨɪɦɥɹɟɬɫɹ ɚɤɬɨɦ. 
 

8.2 Ɇɨɧɬɚɠ ɩɨɞɡɟɦɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 

8.2.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 

ɉɪɟɠɞɟ ɜɫɟɝɨ, ɫɬɪɨɢɬɟɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɞɨɥɠɧɚ ɩɨɥɭɱɢɬɶ ɪɚɡɪɟɲɟɧɢɟ ɧɚ 
ɩɪɚɜɨ ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ. Ɋɚɡɪɟɲɟɧɢɟ ɜɵɞɚɟɬɫɹ 
ɢɡ ɨɪɝɚɧɢɡɚɰɢɢ ɫ ɭɤɚɡɚɧɢɟɦ ɢɦɟɧɢ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɨɪɝɚɧɢɡɚɰɢɹ, ɩɪɨɢɡɜɨɞɹɳɚɹ ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ, ɩɨɥɭɱɚɟɬ 
ɩɢɫɶɦɟɧɧɨɟ ɭɜɟɞɨɦɥɟɧɢɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɨɬ ɜɫɟɯ ɨɪɝɚɧɢɡɚɰɢɣ, 
ɩɪɨɤɥɚɞɵɜɚɸɳɢɯ ɩɨɞɡɟɦɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ. 

ȼɫɤɪɵɬɢɟ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɩɟɪɟɫɟɤɚɟɦɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ, 
ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɩɪɟɞɨɯɪɚɧɟɧɢɸ ɜɫɤɪɵɬɵɯ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɭɫɤɚ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɫɪɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 
ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ. 

Ɋɚɡɛɢɜɤɚ ɬɪɚɫɫɵ ɝɚɡɨɩɪɨɜɨɞɚ 
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Ⱦɨ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɚɡɨɩɪɨɜɨɞɚ ɡɚɤɚɡɱɢɤɨɦ ɫ ɭɱɚɫɬɢɟɦ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɛɢɬɚ ɬɪɚɫɫɚ, ɩɪɢ ɷɬɨɦ: 

1) ɧɢɜɟɥɢɪɨɜɚɧɢɟ ɩɨɫɬɨɹɧɧɵɯ ɪɟɩɟɪɨɜ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ 
ɬɨɱɧɨɫɬɶɸ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɝɥɚɜɨɣ ɋɇɢɉ ɩɨ ɝɟɨɞɟɡɢɱɟɫɤɢɦ ɪɚɛɨɬɚɦ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ; 

2) ɜɞɨɥɶ ɬɪɚɫɫɵ ɭɫɬɚɧɨɜɥɟɧɵ ɜɪɟɦɟɧɧɵɟ ɪɟɩɟɪɵ, ɫɜɹɡɚɧɧɵɟ 
ɧɢɜɟɥɢɪɨɜɨɱɧɵɦɢ ɯɨɞɚɦɢ ɫ ɩɨɫɬɨɹɧɧɵɦ; 

3) ɪɚɡɛɢɜɨɱɧɵɟ ɨɫɢ ɢ ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɬɪɚɫɫɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɵ ɧɚ 
ɦɟɫɬɧɨɫɬɢ. 

ȼ ɩɪɨɟɤɬɟ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢɜɹɡɤɚ ɨɫɢ ɞɟɥɚɟɬɫɹ ɨɬ 
ɤɪɚɫɧɵɯ ɥɢɧɢɣ ɡɚɫɬɪɨɣɤɢ. Ɉɫɶ ɡɚɤɪɟɩɥɹɟɬɫɹ ɱɟɪɟɡ 100-150 ɦɟɬɪɨɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɲɬɵɪɟɦ. Ɂɚ ɫɨɫɬɨɹɧɢɟ ɪɚɡɛɢɜɤɢ ɬɪɚɫɫɵ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɦɨɧɬɚɠɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ. 

Ɍɪɭɛɵ, ɡɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ ɩɨɫɬɚɜɥɹɸɬ ɧɚ ɚɜɬɨɦɨɛɢɥɟ ɁɂɅ 130-76 ɫ ɐɁɆ 
ɢɥɢ ɡɚɜɨɞɨɜ ɫɨɝɥɚɫɧɨ ɫɨɫɬɚɜɥɟɧɧɵɯ ɡɚɹɜɨɤ ɩɨ ɫɩɟɰɢɮɢɤɚɰɢɹɦ. Ɍɪɭɛɵ, 
ɚɪɦɚɬɭɪɚ, ɫɜɚɪɨɱɧɵɟ ɢ ɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɟɪɬɢɮɢɤɚɬɵ ɡɚɜɨɞɨɜ- 
ɢɡɝɨɬɨɜɢɬɟɥɟɣ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ ɢɥɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

ɉɪɢ ɩɨɝɪɭɡɤɟ, ɩɟɪɟɜɨɡɤɟ ɢ ɜɵɝɪɭɡɤɟ ɬɪɭɛ, ɫɜɚɪɟɧɧɵɯ ɫɟɤɰɢɣ ɝɚɡɨɩɪɨɜɨɞɚ, 
ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ, ɦɨɧɬɚɠɧɵɯ ɭɡɥɨɜ ɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɚ ɢɯ ɫɨɯɪɚɧɧɨɫɬɶ. ɋɛɪɚɫɵɜɚɧɢɟ ɬɪɭɛ, ɫɟɤɰɢɣ, ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ, 
ɚɪɦɚɬɭɪɵ ɢ ɦɨɧɬɚɠɧɵɯ ɭɡɥɨɜ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɡɚɩɪɟɳɚɟɬɫɹ. 

ɇɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɡɚɜɨɞɨɜ- 
ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɟɝɨ ɦɨɧɬɚɠɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɞɨɥɠɧɵ ɢɦɟɬɶɫɹ ɬɚɤɠɟ ɧɚ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ, 
ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɢ, ɝɧɭɬɵɟ ɤɨɥɟɧɚ ɢ ɞɪɭɝɭɸ ɩɪɨɞɭɤɰɢɸ. Ɍɪɭɛɵ ɧɚ ɬɪɚɫɫɭ 
ɩɨɫɬɚɜɥɹɸɬ ɫ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɤɨɧɰɚɦɢ ɞɥɹ ɫɜɚɪɤɢ ɧɚ ɛɪɨɜɤɭ ɬɪɚɧɲɟɢ. ɂɯ 
ɪɚɫɤɥɚɞɵɜɚɸɬ ɩɨ ɬɪɚɫɫɟ ɩɨ ɫɯɟɦɟ ɉɉɊ. 

 
8.2.2 Ɂɟɦɥяɧɵɟ ɪɚɛɨɬɵ 

 
Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɩɨ ɪɵɬɶɸ ɬɪɚɧɲɟɣ ɢ ɤɨɬɥɨɜɚɧɨɜ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɩɨɫɥɟ ɪɚɡɛɢɜɤɢ ɬɪɚɫɫɵ ɝɚɡɨɩɪɨɜɨɞɨɜ. Ⱦɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɝɪɚɧɢɰɵ 
ɪɚɡɪɚɛɨɬɤɢ ɬɪɚɧɲɟɣ ɢɥɢ ɤɨɬɥɨɜɚɧɨɜ ɫ ɭɫɬɚɧɨɜɤɨɣ ɭɤɚɡɚɬɟɥɟɣ ɨ ɧɚɥɢɱɢɢ ɧɚ 
ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɬɪɚɫɫɵ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 

Ɋɵɬɶɟ ɬɪɚɧɲɟɣ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɨɛɳɟɦ ɩɨɬɨɤɟ ɫ ɞɪɭɝɢɦɢ ɪɚɛɨɬɚɦɢ 
ɩɨ ɩɟɪɟɤɥɚɞɤɟ ɝɚɡɨɩɪɨɜɨɞɚ. 

ɉɪɢɟɦɤɢ ɞɥɹ ɫɜɚɪɤɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ, ɬɚɤɠɟ ɤɨɬɥɨɜɚɧɵ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɨɜ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɝɚɡɨɩɪɨɜɨɞɟ ɞɨɥɠɧɵ 
ɨɬɪɵɜɚɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɷɬɢɯ ɪɚɛɨɬ. 

ɋɪɟɡɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɭɥɶɞɨɡɟɪɨɦ ȾɁ-42 ɧɚ ɛɚɡɟ 
ɬɪɚɤɬɨɪɚ Ɍ-75.Ɋɵɬɶɟ ɬɪɚɧɲɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɤɚɜɚɬɨɪɨɦ ɗɈ 1621ɫ ɨɛɪɚɬɧɨɣ 
ɥɨɩɚɬɨɣ. ɉɨɫɥɟ ɪɵɬɶɹ ɬɪɚɧɲɟɣ ɫɥɟɞɭɟɬ ɪɭɱɧɚɹ ɡɚɱɢɫɬɤɚ ɫɬɟɧɨɤ ɢ ɞɧɚ ɬɪɚɧɲɟɣ, 
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ɡɚɬɟɦ ɝɪɭɧɬ ɨɬɫɵɩɚɸɬ ɜ ɨɬɜɚɥ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ. Ʌɢɲɧɢɣ ɝɪɭɧɬ ɜɵɜɨɡɢɬɫɹ 
ɫɚɦɨɫɜɚɥɨɦ ɆȺɁ-503.Ɉɫɧɨɜɚɧɢɟ ɩɨɞ ɝɚɡɨɩɪɨɜɨɞ ɡɚɩɨɥɧɹɸɬ ɩɟɫɱɚɧɵɦ ɝɪɭɧɬɨɦ 
ɬɨɥɳɢɧɨɣ ɦɢɧɢɦɭɦ 100 ɦɦ. ɑɟɪɟɡ ɤɚɠɞɵɟ 100-150 ɦɟɬɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 
ɩɟɲɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ. 

 
8.2.3 ɋɛɨɪɤɚ ɢ ɫɜɚɪɤɚ ɬɪɭɛ ɜ ɡɜɟɧɶя 

 
ɉɟɪɟɞ ɫɛɨɪɤɨɣ ɩɨɞ ɫɜɚɪɤɨɣ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɧɟɨɛɯɨɞɢɦɨ: 
1) ɨɱɢɫɬɢɬɶ ɢɯ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɨɬ ɜɨɡɦɨɠɧɵɯ ɡɚɫɨɪɟɧɢɣ (ɝɪɭɧɬɚ, 

ɥɶɞɚ, ɫɧɟɝɚ, ɜɨɞɵ, ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɨɬɞɟɥɶɧɵɯ ɩɪɟɞɦɟɬɨɜ ɢ ɞɪ.); 
2) ɩɪɨɜɟɪɢɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ, ɜɵɩɪɚɜɢɬɶ 

ɩɥɚɜɧɵɟ ɜɦɹɬɢɧɵ ɧɚ ɤɨɧɰɚɯ ɬɪɭɛ ɝɥɭɛɢɧɨɣ ɞɨ 3,5% ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ; 
3) ɨɱɢɫɬɢɬɶ ɞɨ ɱɢɫɬɨɝɨ ɦɟɬɚɥɥɚ ɤɪɨɦɤɢ ɢ ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɧɢɦ 

ɜɧɭɬɪɟɧɧɸɸ ɢ ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ. 
 

8.3 Ɇɨɧɬɚɠ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
 

Ɇɨɧɬɚɠ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 2.04.08-87* «ɇɚɪɭɠɧɵɟ 
ɝɚɡɨɩɪɨɜɨɞɵ, ɫɨɨɪɭɠɟɧɢɹ». ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɢ ɭɤɥɚɞɤɨɣ ɞɨɥɠɤɚ ɛɵɬɶ 
ɩɨɞɝɨɬɨɜɥɟɧɚ ɩɨɫɬɟɥɶ ɩɨɞ ɝɚɡɨɩɪɨɜɨɞ ɢ ɩɪɨɜɟɪɟɧ ɭɤɥɨɧ ɞɧɚ ɬɪɚɧɲɟɢ. 
Ƚɚɡɨɩɪɨɜɨɞ ɩɥɟɬɹɦɢ ɭɤɥɚɞɵɜɚɸɬ ɧɚ ɩɟɬɥɢ ɢ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯ ɚɜɬɨɤɪɚɧɨɜ Ʉɋ- 
1562Ⱥ ɨɩɭɫɤɚɸɬ ɜ ɬɪɚɧɲɟɸ, ɭɤɥɚɞɵɜɚɹ ɩɥɟɬɶ ɩɨ ɨɫɢ. ȼ ɬɪɚɧɲɟɹɯ, ɜ ɦɟɫɬɚɯ 
ɫɜɚɪɤɢ ɡɜɟɧɶɟɜ ɦɟɠɞɭ ɫɨɛɨɣ, ɨɬɪɵɜɚɸɬ ɩɪɢɹɦɤɢ ɞɥɹ ɪɚɛɨɬɵ ɫɜɚɪɳɢɤɨɜ. ɉɪɢ 
ɦɨɧɬɚɠɟ ɝɚɡɨɩɪɨɜɨɞɚ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɫɬɨɹɧɧɵɣ ɩɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɫɨ 
ɫɬɨɪɨɧɵ ɡɚɤɚɡɱɢɤɚ. ɋɜɚɪɳɢɤɢ ɧɚ ɦɨɧɬɚɠɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɞɨɩɭɫɤ ɢ ɥɢɱɧɨɟ 
ɤɥɟɣɦɨ. 

ɉɪɨɜɨɞɢɬɫɹ ɝɚɦɦɨɝɪɚɮɢɹ 5% ɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ ɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ. 
ɇɚ ɫɬɵɤɚɯ ȽɊɍ ɩɪɨɢɡɜɨɞɢɬɫɹ 100% ɩɪɨɫɜɟɬɤɚ. 

 
8.4 ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɢɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ 

 
ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 3.05.04-85 «ɂɫɩɵɬɚɧɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ». Ⱦɥɹ ɨɱɢɫɬɤɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ ɨɬ 
ɝɪɹɡɢ, ɜɥɚɝɢ ɩɪɢɦɟɧɹɸɬ ɩɧɟɜɦɚɬɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ. Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɹɬ ɢɫɩɵɬɚɧɢɟ 
ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɞɚɜɥɟɧɢɟɦ 3 ɤɝɫ/ɫɦ2 ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ, ɡɚɬɟɦ ɞɚɜɥɟɧɢɟ 
ɫɧɢɠɚɸɬ ɞɨ 1 ɤɝɫ/ɫɦ2 ɢ ɜɵɞɟɪɠɢɜɚɸɬ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ – ɢɫɩɵɬɚɧɢɟ ɧɚ 
ɩɥɨɬɧɨɫɬɶ. ɉɨɞ ɷɬɢɦ ɞɚɜɥɟɧɢɟɦ ɨɫɦɚɬɪɢɜɚɸɬ ɫɜɚɪɧɵɟ ɫɬɵɤɢ ɢ ɚɪɦɚɬɭɪɭ, 
ɭɫɬɪɚɧɹɸɬ ɭɬɟɱɤɢ. ɉɨɫɥɟ ɢɫɩɵɬɚɧɢɹ ɩɪɢɫɬɭɩɚɸɬ ɤ ɢɡɨɥɹɰɢɢ ɫɬɵɤɨɜ. ɋɯɟɦɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɢɫɩɵɬɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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I, II, III  ɦɚɧɨɦɟɬɪɵ; Ⱥ  ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ; Ȼ  ɦɟɪɧɵɣ ɫɨɫɭɞ; 1, 2, 3, 4, 5  ɜɟɧɬɢɥɢ; 6  
ɬɪɭɛɚ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ; 7  ɬɪɭɛɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɟɫɫɚ; 8  ɫɬɨɹɤɢ; 9  ɬɪɭɛɚ 

ɞɥɹ ɜɵɩɭɫɤɚ ɜɨɞɵ ɜ ɦɟɪɧɵɣ ɫɨɫɭɞ Ȼ 
 

Ɋɢɫɭɧɨɤ 8.1 – ɋɯɟɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ 

 

8.5 Ɇɨɧɬɚɠ ɪɟɡɟɪɜɭɚɪɨɜ 
 

ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɪɟɡɟɪɜɭɚɪɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɤɪɵɬ ɤɨɬɥɨɜɚɧ ɞɨ ɩɪɨɟɤɬɧɨɣ 
ɨɬɦɟɬɤɢ, ɡɚɳɢɳɟɧɨ ɢ ɫɩɥɚɧɢɪɨɜɚɧɨ ɞɧɨ ɤɨɬɥɨɜɚɧɚ. 

Ɉɫɧɨɜɚɧɢɟ ɤɨɬɥɨɜɚɧɚ ɩɟɪɟɞ ɭɫɬɪɨɣɫɬɜɨɦ ɮɭɧɞɚɦɟɧɬɨɜ ɪɟɡɟɪɜɭɚɪɨɜ 
ɭɩɥɨɬɧɹɟɬɫɹ ɭɬɪɚɦɛɨɜɵɜɚɧɢɟɦ ɳɟɛɧɹ. ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɮɭɧɞɚɦɟɧɬɵ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɥɨɜɢɹ, ɱɬɨɛɵ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɭɤɥɨɧ ɛɵɥ 0,02 ɜ ɫɬɨɪɨɧɭ 
ɝɨɪɥɨɜɢɧɵ. Ɋɟɡɟɪɜɭɚɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɮɭɧɞɚɦɟɧɬ ɩɪɢ ɩɨɦɨɳɢ ɚɜɬɨɤɪɚɧɚ 
ɦɚɪɤɢ Ʉɋ-1562Ⱥ.ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɹɬ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ d=50 ɦɦ. 

ɨɛɜɹɡɤɭ ɪɟɡɟɪɜɭɚɪɨɜ 

ɉɪɢ ɞɜɭɯ ɩɨɞɡɟɦɧɵɯ ɪɟɡɟɪɜɭɚɪɚɯ ɨɞɢɧ ɢɡ ɧɢɯ ɨɛɨɪɭɞɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ 
ɪɟɞɭɤɰɢɨɧɧɨɣ ɝɨɥɨɜɤɨɣ, ɪɚɡɦɟɳɟɧɧɨɣ ɧɚ ɮɥɚɧɰɟ ɝɨɥɨɜɤɟ ɪɟɡɟɪɜɭɚɪɚ, 
ɜɵɯɨɞɹɳɟɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɦɥɢ. Ɋɟɡɟɪɜɭɚɪɵ  ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ  ɩɚɪɨɜɨɣ ɢ  ɠɢɞɤɨɣ ɮɚɡɚɦɢ. ȼ ɪɟɞɭɤɰɢɨɧɧɨɣ ɝɨɥɨɜɤɟ 
ɜɵɪɟɡɚɟɬɫɹ ɦɟɫɬɨ ɞɥɹ ɦɨɧɬɚɠɚ ɢɫɩɚɪɢɬɟɥɹ. ɉɪɨɤɥɚɞɵɜɚɸɬ ɤɨɧɬɭɪ ɡɚɡɟɦɥɟɧɢɹ 
(ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɪɟɡɟɪɜɭɚɪɨɜ) ɢ ɫɨɟɞɢɧɹɸɬ ɧɚ ɫɜɚɪɤɟ ɫ ɨɩɨɪɚɦɢ 
ɪɟɡɟɪɜɭɚɪɨɜ. ȼɟɥɢɱɢɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɧɬɭɪɚ ɧɟ ɛɨɥɟɟ 10 ɫɦ. 

Ɇɨɧɬɚɠɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɡɞɟɥɢɹ ɢ ɞɟɬɚɥɢ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ 
ɦɨɧɬɚɠɧɭɸ ɩɥɨɳɚɞɤɭ ɜ ɝɨɬɨɜɨɦ ɜɢɞɟ. 

ȼɫɟ ɬɚɤɟɥɚɠɧɵɟ ɨɩɟɪɚɰɢɢ: ɪɚɡɝɪɭɡɤɚ, ɩɨɝɪɭɡɤɚ ɢ ɩɟɪɟɦɟɳɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɟɝɨ ɨɬɞɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɭɡɥɨɜ ɜ ɦɨɧɬɚɠɧɨɣ ɡɨɧɟ, ɚ ɬɚɤɠɟ 
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ɩɨɞɴɟɦ ɢ ɭɫɬɚɧɨɜɤɚ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɪɢ ɦɨɧɬɚɠɟ, ɧɚɞɥɟɠɢɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɚɤ, ɱɬɨɛɵ ɛɵɥɚ ɨɛɟɫɩɟɱɟɧɚ ɩɨɥɧɚɹ ɫɨɯɪɚɧɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ƚɪɭɩɩɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɢɫɩɵɬɚɧɵ ɢ ɩɪɢɧɹɬɵ ɤɨɦɢɫɫɢɟɣ, ɧɚɡɧɚɱɟɧɧɨɣ ɡɚɤɚɡɱɢɤɨɦ ɜ 
ɫɨɫɬɚɜɟ ɟɝɨ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɬɪɟɫɬɚ. 

Ɋɟɡɟɪɜɭɚɪɵ ɝɪɭɩɩɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɫɨɜɦɟɫɬɧɨ ɫ ɢɯ ɨɛɜɹɡɤɨɣ ɢɫɩɵɬɵɜɚɸɬɫɹ 
ɧɚ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɨɦ, ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 10 ɤɝ/ɫɦ2 ɩɪɢ 
ɡɚɤɪɵɬɨɣ ɨɛɜɹɡɤɟ ɚɪɦɚɬɭɪɵ ɫ ɩɪɨɜɟɪɤɨɣ ɜɫɟɯ ɫɨɟɞɢɧɟɧɢɣ ɦɵɥɶɧɨɣ ɷɦɭɥɶɫɢɟɣ. 

ɂɫɩɵɬɚɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɨɦ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɫɥɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ ɢɯ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɡɚɳɢɬɭ 
ɤɨɬɥɨɜɚɧɚ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɞ ɢ ɩɪɨɦɟɪɡɚɧɢɹ ɞɧɚ ɤɨɬɥɨɜɚɧɚ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɚɫɮɚɥɶɬɨɜɚɹ 
ɞɨɪɨɠɤɚ ɲɢɪɢɧɨɣ 1ɦ. Ɂɚ ɭɫɥɨɜɧɭɸ ɨɬɦɟɬɤɭ 0.000ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɨɛɫɵɩɤɢ 
ɪɟɡɟɪɜɭɚɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ. ɉɨ ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ 
ɝɪɭɩɩɨɜɚɹ ɭɫɬɚɧɨɜɤɚ ɪɟɡɟɪɜɭɚɪɨɜ ɨɝɪɚɠɞɚɟɬɫɹ ɨɝɪɚɞɨɣ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɟɬɤɢ 
ɩɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɫɬɨɥɛɚɦ ɜɵɫɨɬɨɣ 1,6ɦ ɩɨ ɫɟɪɢɢ 3.017-1. 

ɋɬɨɥɛɵ ɨɝɪɚɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɩɪɟɞɟɥɶɧɨ ɩɪɨɛɭɪɟɧɧɵɟ ɫɤɜɚɠɢɧɵ ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɡɚɥɢɜɤɨɣ ɛɟɬɨɧɚ ɦɚɪɤɢ 100. ɍɝɥɨɜɵɟ ɫɬɨɥɛɵ ɨɝɪɚɞɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɮɭɧɞɚɦɟɧɬɵ. 

ɉɪɢ ɩɪɢɜɹɡɤɟ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ 
ɮɭɧɞɚɦɟɧɬɨɜ ɪɟɡɟɪɜɭɚɪɨɜ ɫ ɭɱɟɬɨɦ ɦɟɫɬɧɵɯ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

 
8.6 ɂɡɨɥяɰɢя ɬɪɭɛɨɩɪɨɜɨɞɚ 

 
ɂɡɨɥɹɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɝɚɡɨɩɪɨɜɨɞɚ ɨɬ ɩɨɱɜɟɧɧɨɣ ɤɨɪɪɨɡɢɢ. 

ɉɟɪɟɞ ɢɡɨɥɹɰɢɟɣ ɫɬɵɤɢ ɨɱɢɳɚɸɬ ɞɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɛɥɟɫɤɚ. Ⱦɥɹ 
ɢɡɨɥɹɰɢɢɩɪɢɦɟɧɢɬɶ ɛɢɬɭɦɧɨ-ɪɟɡɢɧɨɜɭɸ ɜɟɫɶɦɚ ɭɫɢɥɟɧɧɭɸ ɢɡɨɥɹɰɢɸ ɩɪɢ 
ɬɨɥɳɢɧɟ ɫɥɨɹ 9ɦɦ. Ȼɢɬɭɦɧɨɟ ɢɡɨɥɹɰɢɨɧɧɨɟ ɩɨɤɪɵɬɢɟ ɧɚɧɨɫɹɬ ɧɚ ɬɪɭɛɭ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɢ ɜɪɭɱɧɭɸ. ɋɧɚɱɚɥɚ ɧɚɧɨɫɹɬ ɝɪɭɧɬɨɜɤɭ ɢ ɩɨɤɪɵɜɚɸɬ 
ɬɪɭɛɵ ɪɨɜɧɵɦ ɫɥɨɟɦ, ɚ ɡɚɬɟɦ ɫɥɨɣ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɢ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨɤɪɵɬɢɹ ɫɥɨɢ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɢ ɚɪɦɢɪɭɸɬ ɨɛɟɪɬɤɨɣ ɪɭɥɨɧɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ. Ⱦɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɩɨɤɪɵɬɢɹ (ɩɪɢ ɜɧɟɲɧɟɣ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ) ɨɬ ɫɬɟɤɚɧɢɹ ɛɢɬɭɦɚ ɜ ɦɨɦɟɧɬ ɟɝɨ ɧɚɧɟɫɟɧɢɹ ɜ ɩɨɥɟɜɵɯ 
ɭɫɥɨɜɢɹɯ, ɚ ɬɚɤ ɠɟ ɨɬ ɜɧɟɲɧɢɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɩɨɫɥɟɞɧɢɣ ɫɥɨɣ 
ɛɢɬɭɦɧɨɝɨ ɩɨɤɪɵɬɢɹ ɨɛɟɪɬɵɜɚɸɬ ɤɪɚɮɬ-ɛɭɦɚɝɨɣ. ɉɪɢɦɟɧɟɧɢɟ ɜɟɫɶɦɚ 
ɭɫɢɥɟɧɧɨɣ ɢɡɨɥɹɰɢɢ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɝɪɭɧɬɵ ɝɨɪɨɞɫɤɢɟ, ɡɚɫɨɪɟɧɧɵɟ 
ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ, ɢɦɟɸɳɢɟ ɪɚɡɧɨɪɨɞɧɭɸ ɫɬɪɭɤɬɭɪɭ ɢ ɜɤɥɸɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɩɪɟɞɦɟɬɨɜ, ɹɜɥɹɸɬɫɹ ɤɨɪɪɨɡɢɨɧɧɨ-ɚɤɬɢɜɧɵɦɢ. 
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8.7 Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɪɚɫɫɵ 
 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɢɫɩɵɬɚɧɢɣ ɫɬɵɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢɫɵɩɚɸɬ ɜɪɭɱɧɭɸ ɢ 
ɞɟɥɚɸɬ ɩɪɢɫɵɩɤɭ ɝɚɡɨɩɪɨɜɨɞɚ ɦɹɝɤɢɦ ɝɪɭɧɬɨɦ ɧɚ ɜɵɫɨɬɭ 10 ɫɦ ɨɬ ɜɟɪɯɚ ɬɪɭɛɵ. 
Ɉɫɬɚɥɶɧɚɹ ɡɚɫɵɩɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɭɥɶɞɨɡɟɪɨɦ ɦɚɪɤɢ ȾɁ-42 ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɭɩɥɨɬɧɟɧɢɟɦ ɝɪɭɧɬɚ ɤɚɬɤɚɦɢ ɦɚɪɤɢ Ⱦɍ-8ȼ. ȼɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɪɚɫɬɢɬɟɥɶɧɵɣ 
ɫɥɨɣ. 

ȼɫɹ ɪɚɛɨɬɚ ɩɨ ɦɨɧɬɚɠɭ ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɚ 
ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɫɬɪɨɝɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɢ 
ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɝɚɡɨɜɨɦ ɯɨɡɹɣɫɬɜɟ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ ɢ [1]. 

 
8.8 Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɢɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ 

 
ɂɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɩɪɨɜɨɞɚ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɡɚɤɚɡɱɢɤɚ 
ɢ ɩɪɟɞɩɪɢɹɬɢɹ ɝɚɡɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɨ ɱɟɦ ɞɟɥɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɩɢɫɢ ɜ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɚɫɩɨɪɬɚɯ ɨɛɴɟɤɬɨɜ. 

Ƚɚɡɨɩɪɨɜɨɞɵ ɢ ɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɟɪɟɞ ɫɞɚɱɟɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɢɫɩɵɬɵɜɚɸɬ, ɢɫɩɨɥɶɡɭɹ ɩɪɭɠɢɧɧɵɟ ɢ ɜɨɞɹɧɵɟ V-ɨɛɪɚɡɧɵɟ ɦɚɧɨɦɟɬɪɵ. 
Ƚɚɡɨɩɪɨɜɨɞɵ ɞɚɜɥɟɧɢɟɦ 0,1 Ɇɉɚ ɢɫɩɵɬɵɜɚɸɬ V-ɨɛɪɚɡɧɵɦɢ ɠɢɞɤɨɫɬɧɵɦɢ 
ɦɚɧɨɦɟɬɪɚɦɢ. ɋɜɵɲɟ 0,1 Ɇɉɚ – ɩɪɭɠɢɧɧɵɦɢ, ɬɢɩɚ ɈȻɆ ɤɥɚɫɫɚ 1,5. ɂɫɩɵɬɚɧɢɹ 
ɩɪɨɢɡɜɨɞɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌIII-29-76 «ɉɪɚɜɢɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɟɦɤɢ 
ɪɚɛɨɬ». 

 
8.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɡɟɦɥяɧɵɯ ɪɚɛɨɬ 

 
ɒɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܽ = ܣ + Ͳ,ͷ,  (8.1) 

ɝɞɟ Ⱥ – ɧɟɨɛɯɨɞɢɦɚɹ ɲɢɪɢɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ. 
 

а  3,5  0,5 = 4 ɦ. 
 

Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܾ = ܤ + Ͳ,ͷ,  (8.2) 

ɝɞɟ ȼ – ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɢɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ 
 

b  3,5  0,5= 4 ɦ. 
 

Ƚɥɭɛɢɧɭ ɤɨɬɥɨɜɚɧɚ, ɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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ℎ𝐾 = ௬ܪ + Ͳ,ͷ,  (8.3) 

ɝɞɟ Нɭ – ɜɵɫɨɬɚ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ. 
 ℎ𝐾 = ʹ,͵ + Ͳ,ͷ = ʹ,ͺ ˏ. 

 

ɒɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܽଵ = ܽ + ʹ · m · ℎ𝐾 ,  (8.4) 

Ƚɞɟ а – ɲɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɩɨ (8.1); 
ɬ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɤɨɫɚ, ɞɥɹ ɫɭɝɥɢɧɤɚ ɬ = 0,2; ℎ𝐾 – ɝɥɭɛɢɧɚ ɤɨɬɥɨɜɚɧɚ, ɦ, ɩɨ (8.3). 

 ܽଵ = Ͷ + ʹ · Ͳ,ʹ · ʹ,ͺ = ͷ,ͳʹ ˏ. 
 

Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܾଵ = ܾ + ʹ · m · ℎ𝐾 ,  (8.5) 

ɝɞɟ ɜ – ɞɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɩɨ (8.2); 
ɬ, ℎ𝐾 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.4). 

 ܾଵ = Ͷ + ʹ · Ͳ,ʹ · ʹ,ͺ = ͷ,ͳʹ ˏ. 
 

Ƚɥɭɛɢɧɚ ɬɪɚɧɲɟɢ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܪ = ܪ + ݀𝑐 + ݇ + ܿ,  (8.6) 

ɝɞɟ h – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ, h=0,8 ɦ; 
dcp – ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ; 
k – ɬɨɥɳɢɧɚ ɩɟɫɱɚɧɨɝɨ ɨɫɧɨɜɚɧɢɹ, k = 0,1 ɦ; 
ɫ – ɬɨɥɳɢɧɚ ɩɨɞɭɲɤɢ ɩɨɞ ɝɚɡɨɩɪɨɜɨɞ, ɫ = 0,15 ɦ. 

 
ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 ݀𝑐 = 𝛴݀𝑖 · ݈𝑖𝛴݈𝑖 ,  (8.7) 

 

ɝɞɟ di – ɞɢɚɦɟɬɪ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ; 
li – ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
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݀𝑐 = Ͳ,Ͳ ˏ. 
ܪ  = Ͳ,ͺ + Ͳ,Ͳͷ + Ͳ,ͳ + Ͳ,ͳͷ = ͳ,ͳ ˏ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɬɪɚɧɲɟɢ, ɦ3, ɩɨ ɮɨɪɦɭɥɟ 𝑉 = ˒/ˆܮ · ܥ ·  (8.8)  ,ܪ

ɝɞɟ ܮˆ/˒ – ɞɥɢɧɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ; 
ɋ – ɲɢɪɢɧɚ ɬɪɚɧɲɟɢ ɫɜɟɪɯɭ, ɦ; 
Н – ɝɥɭɛɢɧɚ ɬɪɚɧɲɟɢ, ɦ, ɩɨ (8.6). 

 𝑉 = ͳͳ · Ͳ, · ͳ,ͳ = ͳͲ,ͲͶ ˏଷ. 
 

Ɉɛɴɟɦ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝑉𝐾 = ℎ𝐾 · ሺܽ · ܾ + ܽଵ · ܾଵ + ሺܽ + ܽଵሻ · ሺܾ + ܾଵሻ,  (8.9) 

ɝɞɟ ℎ𝐾, а – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.4); 
а1 – ɲɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɩɨ (8.4); 
b – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.5); 
b1 – ɞɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɩɨ (8.5). 

 𝑉𝐾 = ʹ,ͅ · ሺͶ · Ͷ + ͷ,ͳʹ · ͷ,ͳʹ + ሺͶ + ͷ,ͳʹሻ · ሺͶ + ͷ,ͳʹሻ = ͷͺ,ͷ ˏଷ.  
 

Ɉɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɬɪɚɧɲɟɢ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 𝑉𝑐 = ˒/ˆܮ · ܥ · 𝑐ܪ ,  (8.10) 

ɝɞɟ ܮˆ/˒ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.8); ܪ𝑐 . – ɜɵɫɨɬɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,2 ɦ. 
 𝑉𝑐 = ͳͳ · Ͳ, · Ͳ,ʹ = ͳͻ,͵ʹ ˏଷ. 

 

Ɉɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɛɨɬ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɤɨɬɥɨɜɚɧɚ, ɦ3, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 



52  

𝑉𝑐௫ = ܽଵ · ܾଵ · 𝑐ܪ ,  (8.11) 

ɝɞɟ а1, b1 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.9); 
Нɪ.ɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.10). 

 𝑉𝑐௫ = ͷ,ͳʹ · ͷ,ͳʹ · Ͳ,ʹ = ͷ,ʹͶ ˏଷ. 
 

Ɉɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 𝑉𝐻 = ܽ · ܾ · ℎ𝐻 ,  (8.12) 

Ƚɞɟ а – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.4); 
b – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.5); ℎ𝐻 – ɧɟɞɨɛɨɪ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,1 ɦ. 

 𝑉𝐻 = Ͷ · Ͷ · Ͳ,ͳ = ͳ, ˏଷ. 
 

Ɉɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɬɪɚɧɲɟɢ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 𝑉 = ܥ · ˒/ˆܮ · ℎ𝐻,  (8.13) 

ɝɞɟ ɋ, ܮˆ/˒ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.8); ℎ𝐻 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.12). 
 𝑉 = Ͳ, · ͳͳ · Ͳ,ͳ = ͻ, ˏଷ. 

 

Ɉɛɴɟɦ ɝɪɭɧɬɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɚ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɩɨɝɪɭɡɤɨɣ ɜ 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 𝑉𝑐௫ = 𝑉௬ ,  (8.14) 

ɝɞɟ 𝑉௬  – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ3, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 𝑉௬ = 𝑉 ˅ˊ · ݊,  (8.15) 

ɝɞɟ 𝑉 ˅ˊ – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ, ɦ3; 
ɩ – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ. 

 𝑉௬ = ͷ · ʹ = ͳͲ ˏଷ. 
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 𝑉𝑐௫ = ͳͲ ˏଷ. 
 

Ɉɛɴɟɦ ɪɚɛɨɬ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɪɚɧɲɟɢ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɩɨɝɪɭɡɤɨɣ ɜ 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 𝑉𝑎𝑐 = 𝑉 /˒,  (8.16) 

 

ɝɞɟ 𝑉 /˒  – ɨɛɴɟɦ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 𝑉 /˒ = ߨ · ݀ˆ/˒ଶͶ ·  (8.17)  ,˒/ˆܮ

ɝɞɟ ܮˆ/˒ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.8); ݀ˆ/˒ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.6). 
 𝑉 /˒ = ͵,ͳͶ · Ͳ,ͲͷଶͶ · ͳͳ = Ͳ,ʹͻ ˏଷ. 

 
Ɉɛɴёɦ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɜ ɬɪɚɧɲɟɟ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɜɵɝɪɭɡɤɨɣ ɜ 

ɨɬɜɚɥ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 𝑉ˑ˕˓ = 𝑉 − 𝑉𝑐 − 𝑉 − 𝑉 /˒,  (8.18) 

 

ɝɞɟ 𝑉 – ɨɛɴɟɦ ɬɪɚɧɲɟɢ, ɦ3; 𝑉𝑐 . – ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɬɪɚɧɲɟɢ, ɦ3; 𝑉 – ɨɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɜ ɬɪɚɧɲɟɟ, ɦ3; 𝑉 /˒ – ɨɛɴɟɦ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ3. 
 𝑉ˑ˕˓ = ͳͲ,ͲͶ − ͳ͵,͵ʹ − ͻ, − Ͳ,ʹͻ = , ˏଷ. 

 

Ɉɛɴёɦ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɜɵɝɪɭɡɤɨɣ 
ɜ ɨɬɜɚɥ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 𝑉ˑх = 𝑉 − 𝑉𝑐௫ − 𝑉 ˍ − 𝑉௬ ,  (8.19) 

 

ɝɞɟ 𝑉  – ɨɛɴɟɦ ɤɨɬɥɨɜɚɧɚ, ɦ3; 𝑉𝑐௫ – ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɤɨɬɥɨɜɚɧɚ, ɦ3; 𝑉 ˍ – ɨɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ, ɦ3; 𝑉௬  – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ3. 
 𝑉ˑх = ͷͺ,ͷ − ͷ,ʹͶ − ͳ, − ͳͲ = Ͷͳ, ˏଷ. 
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Ɉɛɴɟɦ ɝɪɭɧɬɚ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ ɬɪɚɧɲɟɢ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝑉 ˊ˕˓ = 𝑉 − 𝑉 ܭ˒/ ,  (8.20) 

 

ɝɞɟ 𝑉, 𝑉 /˒ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.18); 
Кɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɫɬɚɬɨɱɧɨɝɨ ɪɚɡɪɵɯɥɟɧɢɹ, ɪɚɜɧɵɣ 1,05. 

 𝑉 ˊ˕˓ = , − Ͳ,ʹͻͳ,Ͳͷ = ʹ,ͺͶ ˏଷ. 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 𝑉 ˊ˕˓ = 𝑉 − 𝑉௬ܭ ,  (8.21) 

 

ɝɞɟ 𝑉, 𝑉௬  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.19); 
Кɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɫɬɚɬɨɱɧɨɝɨ ɪɚɡɪɵɯɥɟɧɢɹ, ɪɚɜɧɵɣ 1,05. 

 

 𝑉 ˊ˕˓ = ͷͺ,ͷ − ͳͲͳ,Ͳͷ = Ͷ,ʹ ˏଷ. 
 

ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1. 
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Ɍɚɛɥɢɰɚ 8.1 – ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ 

ɋɪɟɡɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ 
ɛɭɥɶɞɨɡɟɪɨɦ ȾɁ-42 

ɦ3 24,56 

Ɋɚɡɪɚɛɨɬɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ I 
ɤɚɬɟɝɨɪɢɢ ɷɤɫɤɚɜɚɬɨɪɨɦ ɗɈ-1621 ɫ ɨɛɪɚɬɧɨɣ 
ɥɨɩɚɬɨɣ ɫ ɟɦɤɨɫɬɶɸ ɤɨɜɲɚ 15ɦ3 ɫ ɩɨɝɪɭɡɤɨɣ ɜ 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ 

 
ɦ3 

 
10,29 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɜ ɬɪɚɧɲɟɟ ɢ 
ɤɨɬɥɨɜɚɧɟ ɷɤɫɤɚɜɚɬɨɪɨɦ ɨɛɪɚɬɧɚɹ ɥɨɩɚɬɚ ɫ 
ɟɦɤɨɫɬɶɸ ɤɨɜɲɚ 15 ɦ3 ɜ ɨɬɜɚɥ 

ɦ3 
 

118,45 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɜ ɤɨɬɥɨɜɚɧɟ ɢ 
ɬɪɚɧɲɟɟ ɜɪɭɱɧɭɸ (ɡɚɱɢɫɬɤɚ ɞɧɚ) ɦ3 11,3 

Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɜ 
ɬɪɚɧɲɟɸ ɢ ɤɨɬɥɨɜɚɧ 

ɦ3 119,05 

 
8.10 ȼɵɛɨɪ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 

 
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɢɡ ɬɪɚɧɲɟɢ ɜ ɨɬɜɚɥ, ɩɪɢɧɹɬ 

ɨɞɧɨɤɨɜɲɨɜɵɣ ɷɤɫɤɚɜɚɬɨɪ, ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɨɛɪɚɬɧɨɣ ɥɨɩɚɬɨɣ – ȿɄ-12-10. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ɟɦɤɨɫɬɶ ɤɨɜɲɚ – 0,65 ɦ3; 
- ɧɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɜɵɝɪɭɡɤɢ – 6,5 ɦ; 
- ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ –81 ɤȼɬ; 
- ɦɚɫɫɚ ɷɤɫɤɚɜɚɬɨɪɚ – 12,5 ɬ; 
- ɧɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ ɤɨɩɚɧɢɹ – 5,08 ɦ. 

 
ȼ ɤɨɦɩɥɟɤɫɟ ɫ ɷɤɫɤɚɜɚɬɨɪɨɦ ȿɄ-12-10 ɩɪɢɧɢɦɚɟɦ ɛɭɥɶɞɨɡɟɪ ɦɚɪɤɢ Ⱦ- 

492Ⱥ ɧɚ ɛɚɡɟ ɬɪɚɤɬɨɪɚ Ɍ-100Ɇ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ɞɥɢɧɚ ɨɬɜɚɥɚ – 3,94 ɦ; 
- ɜɵɫɨɬɚ ɨɬɜɚɥɚ – 1,1 ɦ; 
- ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ – 20 ɤɦ/ɱ. 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ: 
- ɞɥɢɧɚ – 4,98 ɦ; 
- ɲɢɪɢɧɚ – 2,52 ɦ; 
- ɜɵɫɨɬɚ – 2,65 ɦ. 

 
Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɤɪɚɧɚ ɦɚɪɤɢ Ʉɋ-1562Ⱥ: 
Ɋɚɫɱɟɬɧɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ ɩɪɢ ɦɨɧɬɚɠɟ ɪɟɡɟɪɜɭɚɪɨɜ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 

ɪɚɜɟɧ 10ɦ. 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ: 
- ɩɪɢ ɧɚɢɦɟɧɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 4 ɬ; 
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- ɩɪɢ ɧɚɢɛɨɥɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 1,2 ɬ. 
Ⱦɥɢɧɚ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɵ – 6ɦ. 
ȼɵɥɟɬ ɤɪɸɤɚ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɵ: 
- ɧɚɢɦɟɧɶɲɢɣ – 3,5 ɦ; 
- ɧɚɢɛɨɥɶɲɢɣ – 8,5 ɦ. 
ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ: 
- ɩɪɢ ɧɚɢɦɟɧɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 6,2 ɦ; 
- ɩɪɢ ɧɚɢɛɨɥɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 3,8 ɦ. 
ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ: 
- ɪɚɛɨɱɚɹ (ɫ ɝɪɭɡɨɦ) – 5 ɤɦ/ɱ; 
- ɬɪɚɧɫɩɨɪɬɧɚɹ – 75 ɤɦ/ɱ. 
Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ – 77 ɤȼɬ. 
Ɇɚɫɫɚ ɤɪɚɧɚ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ – 7,1 ɬ. 
Ⱥɜɬɨɤɪɚɧ ɦɚɪɤɢ Ʉɋ-1562Ⱥ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. 

 

 
Ɋɢɫɭɧɨɤ 8.3 – Ⱥɜɬɨɤɪɚɧ ɦɚɪɤɢ Ʉɋ-1562Ⱥ 

 
 
 
 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɪɬɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ: 
- ɦɚɪɤɚ – ɁɂɅ 130-76 
- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 6 ɬ 
- ɝɚɛɚɪɢɬɵ  6675×2500×3800 
Ȼɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɁɂɅ 130-76 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.4. 
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Ɋɢɫɭɧɨɤ 8.4 – Ȼɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɁɂɅ 130-76 

 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɚɦɨɫɜɚɥɚ ɆȺɁ-503: 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 7ɬ. 
Ƚɚɛɚɪɢɬɵ – 5920×2500×2700. 
ȼɟɫ ɜ ɫɧɚɪɹɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ – 6,75 ɬ. 
ȿɦɤɨɫɬɶ ɤɭɡɨɜɚ – 4,0 ɦ3. 
ɋɤɨɪɨɫɬɶ Vmax=80 ɤɦ/ɱ. 
ɋɚɦɨɫɜɚɥ ɆȺɁ-503 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.5. 

 

 
Ɋɢɫɭɧɨɤ 8.5 – ɋɚɦɨɫɜɚɥ ɆȺɁ-503 

 

 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɬɤɚ ɦɚɪɤɢ Ⱦɍ-8ȼ 
ɒɢɪɢɧɚ ɭɩɥɨɬɧɹɟɦɨɣ ɩɨɥɨɫɵ – 1,29 ɦ. 
Ʉɨɥɢɱɟɫɬɜɨ ɤɨɥɟɫ – 2 ɲɬ. 
Ⱦɢɚɦɟɬɪ ɤɨɥɟɫ: 
ɜɟɞɭɳɟɝɨ – 1,6 ɦ; 
ɜɟɞɨɦɨɝɨ – 1,3 ɦ. 

http://forumsimulytor.ucoz.com/forum/50-31-1
http://forumsimulytor.ucoz.com/forum/50-31-1
http://forumsimulytor.ucoz.com/forum/50-31-1
http://forumsimulytor.ucoz.com/forum/50-31-1
http://forumsimulytor.ucoz.com/forum/50-31-1
http://forumsimulytor.ucoz.com/forum/50-31-1
http://forumsimulytor.ucoz.com/forum/50-31-1
http://forumsimulytor.ucoz.com/forum/50-31-1
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ɁȺɄɅЮЧȿɇɂȿ 
 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɞɨɫɬɢɝɧɭɬɚ ɝɥɚɜɧɚɹ ɰɟɥɶ – ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɫɢɫɬɟɦɵ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɝɨ ɪɚɣɨɧɚ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
- ɪɚɫɫɱɢɬɚɧɨ ɝɨɞɨɜɨɟ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɱɢɫɥɟɧɧɨɫɬɢ 

ɧɚɫɟɥɟɧɢɹ ɠɢɥɨɝɨ ɪɚɣɨɧɚ; 
- ɪɚɫɫɱɢɬɚɧɚ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ; 
- ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ; 
- ɪɚɫɫɱɢɬɚɧɵ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɵɣ, ɜɧɭɬɪɢɞɨɦɨɜɨɣ ɢ ɜɧɭɬɪɢɤɨɬɟɥɶɧɵɣ 

ɝɚɡɨɩɪɨɜɨɞɵ. 
ȼ ɪɚɡɞɟɥɟ ɬɟɯɧɨɥɨɝɢɢ ɜɨɡɜɟɞɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɨɩɢɫɚɧɢɟ ɩɨ ɦɨɧɬɚɠɭ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɨɫɬɚɜɥɟɧɚ ɦɨɧɬɚɠɧɚɹ 
ɫɯɟɦɚ ɨɛɜɹɡɤɢ ɪɟɡɟɪɜɭɚɪɨɜ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 
 

Ƚɇɋ – ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ. 
ɉɁɄ – ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ-ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ. 
ȽɊɍ–ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ. 
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1 ɋɉ 42-101-2003 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ 
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ɝɚɡɚɦɢ. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 2907-“Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ 
ɢ ɜɟɧɬɢɥɹɰɢɹ “/Ʉɂɋɂ – Ʉɪɚɫɧɨɹɪɫɤ, 1988,-36 ɫ. 
 

 



Лит Масса Масштаб

Лист 1 Листов 5

Изм.Лист № док. ДатаПодпись
Разраб.
Пров.

Н. контр.

Авласевич А.И

Авласевич А.И

ВКР-08.03.01.00.05

ИСЗиСПринципиальная технологическая схема ГНС

Малыгин Е.И
Газификация жилого района и

ООО«ЛИК»

Зав. каф.МатюшенкоА.И.



Лит Масса Масштаб

Лист 2 Листов 5

Изм.Лист № док. ДатаПодпись
Разраб.
Пров.

Н. контр.

Авласевич А.И

Авласевич А.И

ВКР-08.03.01.00.05

ИСЗиС
 План на отметке 0,000. Разрез А-А. Схема

обвязки резервуаров. Форсуночный
испаритель.

Малыгин Е.И
Газификация жилого района и

ООО«ЛИК»

Зав. каф.МатюшенкоА.И.



Лит Масса Масштаб

Лист 3 Листов 5

Изм.Лист № док. ДатаПодпись
Разраб.
Пров.

Н. контр.

Авласевич А.И

Авласевич А.И

ВКР-08.03.01.00.05

ИСЗиС
План внутриквартального газопровода.

Аксонометрическая схема
внутридомового газопровода.

Малыгин Е.И
Газификация жилого района и

ООО«ЛИК»

Зав. каф.МатюшенкоА.И.



ё

№

Лит Масса Масштаб

Лист 4 Листов 5

Изм.Лист № док. ДатаПодпись
Разраб.
Пров.

Н. контр.

Авласевич А.И

Авласевич А.И

ВКР-08.03.01.00.05

ИСЗиСПлан котельной на отметке 0,000 М1:50.
Разрез 1-1. Горелка газовая Г-1,0.

Малыгин Е.И
Газификация жилого района и

ООО«ЛИК»

Зав. каф.МатюшенкоА.И.



1

1

Лит Масса Масштаб

Лист 5 Листов 5

Изм.Лист № док. ДатаПодпись
Разраб.
Пров.

Н. контр.

Авласевич А.И

Авласевич А.И

ВКР-08.03.01.00.05

ИСЗиС
Монтаж трубопроводов внутреннего

газопровода. Установка счётчика
РГ-100. Установка гильзы. Головка

управления

Газификация жилого района и
ООО«ЛИК»Малыгин Е.И

Зав. каф.МатюшенкоА.И.
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