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1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ............................................................................. ȼɨɥɝɚ; 
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 ɍɆɈ ....................................................................................... 107,00 ɦ. 
ɜ) ɨɛɴɟɦɵ: 
 ɩɨɥɧɵɣ .................................................................................................. 10,52 ɤɦ3; 
 ɩɨɥɟɡɧɵɣ .................................................................................................6,26 ɤɦ3; 
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9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
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ȼȼȿȾȿɇɂȿ 
 
Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨ ɜɚɠɧɨɟ ɦɟɫɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɜɵɩɨɥɧɹɹ ɝɥɚɜɧɭɸ ɪɨɥɶ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɟё 
ɩɚɪɚɦɟɬɪɨɜ ɜ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɚɯ, ɚ ɬɚɤɠɟ ɩɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ 
ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ 
ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ Ƚɗɋ ɜɟɫɶɦɚ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ 
ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɪɵɧɤɟ ɟё ɫɛɵɬɚ. 

Ƚɢɞɪɨɫɬɚɧɰɢɢ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɬɭɪɛɢɧ ɞɨɫɬɢɝɚɟɬ 97%, ɱɬɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɲɟ ɄɉȾ ɬɭɪɛɢɧ ɞɪɭɝɢɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ȼ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɝɢɞɪɨɫɬɚɧɰɢɹɯ 
ɨɬɫɭɬɫɬɜɭɟɬ ɬɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ, ɱɬɨ ɞɟɥɚɟɬ ɷɧɟɪɝɢɸ ɛɨɥɟɟ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɣ ɜ ɭɫɥɨɜɢɹɯ ɪɵɧɤɚ. 

Ƚɢɞɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɦɚɧɟɜɪɟɧɧɵɦɢ ɢɡ ɜɫɟɯ ɬɢɩɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ƚɢɞɪɨɫɬɚɧɰɢɢ ɫɩɨɫɨɛɧɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɜɟɥɢɱɢɜɚɬɶ 
ɜɵɪɚɛɨɬɤɭ ɢ ɜɵɞɚɜɚɟɦɭɸ ɦɨɳɧɨɫɬɶ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ, ɬɨɝɞɚ ɤɚɤ 
ɬɟɩɥɨɜɵɦ ɫɬɚɧɰɢɹɦ ɞɥɹ ɷɬɨɝɨ ɬɪɟɛɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ, ɚ ɚɬɨɦɧɵɦ – ɫɭɬɤɢ. 
ɗɬɨ ɩɨɡɜɨɥɹɟɬ Ƚɗɋ ɩɨɤɪɵɜɚɬɶ ɩɢɤɨɜɵɟ ɧɚɝɪɭɡɤɢ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɱɚɫɬɨɬɭ ɬɨɤɚ 
ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɦɨɳɧɨɫɬɢ ɜɧɨɫɹɬ ɨɳɭɬɢɦɵɣ ɜɤɥɚɞ ɜ ɨɛɟɫɩɟɱɟɧɢɟ 
ɫɢɫɬɟɦɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɜɫɟɣ ȿɞɢɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɫɬɪɚɧɵ. 

ȼɫɟ ɷɬɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨɞɬɚɥɤɢɜɚɸɬ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɧɨɜɵɯ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 
ȼɨɥɝɚ – ɪɟɤɚ ɜ ȿɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ. Ⱦɥɢɧɚ ɪɟɤɢ 3530 ɤɦ, ɩɥɨɳɚɞɶ 

ɜɨɞɨɫɛɨɪɚ 1360 ɬɵɫ. ɤɦ2. Ȼɚɫɫɟɣɧ ȼɨɥɝɢ ɡɚɧɢɦɚɟɬ ɨɤɨɥɨ ⅓ ȿɜɪɨɩɟɣɫɤɨɣ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɢ ɩɪɨɫɬɢɪɚɟɬɫɹ ɨɬ ȼɚɥɞɚɣɫɤɨɣ ɢ ɋɪɟɞɧɟɪɭɫɫɤɨɣ 
ɜɨɡɜɵɲɟɧɧɨɫɬɟɣ ɧɚ ɡɚɩɚɞɟ ɞɨ ɍɪɚɥɚ ɧɚ ɜɨɫɬɨɤɟ. Ɉɫɧɨɜɧɚɹ, ɩɢɬɚɸɳɚɹ ɱɚɫɬɶ 
ɜɨɞɨɫɛɨɪɧɨɣ ɩɥɨɳɚɞɢ ȼɨɥɝɢ, ɨɬ ɢɫɬɨɤɚ ɞɨ ɝɨɪɨɞɨɜ ɇɢɠɧɟɝɨ ɇɨɜɝɨɪɨɞɚ ɢ 
Ʉɚɡɚɧɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɥɟɫɧɨɣ ɡɨɧɟ, ɫɪɟɞɧɹɹ ɱɚɫɬɶ ɛɚɫɫɟɣɧɚ ɞɨ ɝɨɪɨɞɨɜ ɋɚɦɚɪɵ 
ɢ ɋɚɪɚɬɨɜɚ ɜ ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɟ, ɧɢɠɧɹɹ ɱɚɫɬɶ ɜ ɫɬɟɩɧɨɣ ɡɨɧɟ ɞɨ ȼɨɥɝɨɝɪɚɞɚ, ɚ 
ɸɠɧɟɟ ɜ ɩɨɥɭɩɭɫɬɵɧɧɨɣ ɡɨɧɟ. ȼɨɥɝɭ ɩɪɢɧɹɬɨ ɞɟɥɢɬɶ ɧɚ ɬɪɢ ɱɚɫɬɢ: ɜɟɪɯɧɹɹ 
ȼɨɥɝɚ ɨɬ ɢɫɬɨɤɚ ɞɨ ɭɫɬɶɹ Ɉɤɢ, ɫɪɟɞɧɹɹ ȼɨɥɝɚ ɨɬ ɜɩɚɞɟɧɢɹ Ɉɤɢ ɞɨ ɭɫɬɶɹ Ʉɚɦɵ ɢ 
ɧɢɠɧɹɹ ȼɨɥɝɚ ɨɬ ɜɩɚɞɟɧɢɹ Ʉɚɦɵ ɞɨ ɜɩɚɞɟɧɢɹ ɜ Ʉɚɫɩɢɣɫɤɨɟ ɦɨɪɟ. 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
1.1.1 Ʉɥɢɦɚɬ 
 
Ʉɥɢɦɚɬ – ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɯɨɥɨɞɧɵɦɢ ɡɢɦɚɦɢ ɢ ɬёɩɥɵɦ 

ɥɟɬɨɦ (ɪɢɫɭɧɨɤ 1.1). ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ -12ɋ, ɢɸɥɹ +18ɋ. 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɥɚɠɧɨɫɬɶ 79%, ɨɫɚɞɤɨɜ ɨɤɨɥɨ 600 ɦɦ ɜ ɝɨɞ (ɦɚɤɫɢɦɭɦ – ɥɟɬɨɦ). 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ɍɚɛɥɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɢ ɨɫɚɞɤɨɜ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
ɂɫɬɨɤ ȼɨɥɝɢ — ɤɥɸɱ ɭ ɞɟɪɟɜɧɢ ȼɨɥɝɨɜɟɪɯɨɜɶɟ ɜ Ɍɜɟɪɫɤɨɣ ɨɛɥɚɫɬɢ. ȼ 

ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ, ɜ ɩɪɟɞɟɥɚɯ ȼɚɥɞɚɣɫɤɨɣ ɜɨɡɜɵɲɟɧɧɨɫɬɢ ȼɨɥɝɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 
ɧɟɛɨɥɶɲɢɟ ɨɡёɪɚ — Ɇɚɥɨɟ ɢ Ȼɨɥɶɲɨɟ ȼɟɪɯɢɬɵ, ɡɚɬɟɦ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɤɪɭɩɧɵɯ 
ɨɡёɪ, ɢɡɜɟɫɬɧɵɯ ɤɚɤ ȼɟɪɯɧɟɜɨɥɠɫɤɢɟ ɨɡёɪɚ: ɋɬɟɪɠ, ȼɫɟɥɭɝ, ɉɟɧɨ ɢ ȼɨɥɝɨ, 
ɨɛɴɟɞɢɧёɧɧɵɟ ɜ ȼɟɪɯɧɟɜɨɥɠɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ɪɢɫɭɧɨɤ 1.2). 

Ɉɫɧɨɜɧɨɟ ɩɢɬɚɧɢɟ ȼɨɥɝɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɧɟɝɨɜɵɦɢ (60 % ɝɨɞɨɜɨɝɨ 
ɫɬɨɤɚ), ɝɪɭɧɬɨɜɵɦɢ (30 %) ɢ ɞɨɠɞɟɜɵɦɢ (10 %) ɜɨɞɚɦɢ. ȿɫɬɟɫɬɜɟɧɧɵɣ ɪɟɠɢɦ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ (ɚɩɪɟɥɶ — ɢɸɧɶ), ɦɚɥɨɣ ɜɨɞɧɨɫɬɶɸ ɜ 
ɩɟɪɢɨɞ ɥɟɬɧɟɣ ɢ ɡɢɦɧɟɣ ɦɟɠɟɧɢ ɢ ɨɫɟɧɧɢɦɢ ɞɨɠɞɟɜɵɦɢ ɩɚɜɨɞɤɚɦɢ (ɨɤɬɹɛɪɶ). 
Ƚɨɞɨɜɵɟ ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ȼɨɥɝɢ ɞɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɫɬɢɝɚɥɢ ɭ Ɍɜɟɪɢ 11 ɦ, 
ɧɢɠɟ Ʉɚɦɫɤɨɝɨ ɭɫɬɶɹ — 15—17 ɦ ɢ ɭ Ⱥɫɬɪɚɯɚɧɢ — 3 ɦ. ɋ ɩɨɫɬɪɨɣɤɨɣ 

https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D0%BA_%D0%92%D0%BE%D0%BB%D0%B3%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D0%B3%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BE%D0%B2%D1%8C%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%B5%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%85%D0%BD%D0%B5%D0%B2%D0%BE%D0%BB%D0%B6%D1%81%D0%BA%D0%B8%D0%B5_%D0%BE%D0%B7%D1%91%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D1%80%D0%B6_(%D0%BE%D0%B7%D0%B5%D1%80%D0%BE)
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BB%D1%83%D0%B3_(%D0%BE%D0%B7%D0%B5%D1%80%D0%BE)
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BD%D0%BE_(%D0%BE%D0%B7%D0%B5%D1%80%D0%BE)
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D0%B3%D0%BE_(%D0%BE%D0%B7%D0%B5%D1%80%D0%BE)
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%85%D0%BD%D0%B5%D0%B2%D0%BE%D0%BB%D0%B6%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%B0%D1%85%D0%B0%D0%BD%D1%8C
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ɜɨɞɨɯɪɚɧɢɥɢɳ ɫɬɨɤ ȼɨɥɝɢ ɡɚɪɟɝɭɥɢɪɨɜɚɧ, ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɪɟɡɤɨ 
ɭɦɟɧɶɲɢɥɢɫɶ. 

ȼɨɥɝɚ ɩɪɢɧɢɦɚɟɬ ɨɤɨɥɨ ɞɜɭɯɫɨɬ ɩɪɢɬɨɤɨɜ ɝɥɚɜɧɟɣɲɢɦɢ ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɸɬɫɹ: Ʉɚɦɚ ɢ Ɉɤɚ, ɬɚɤ ɠɟ ɛɨɥɟɟ ɦɟɥɤɢɟ ɪɟɤɢ: Ɍɜɟɪɰɚ, Ɇɟɞɜɟɞɢɰɚ, Ɇɨɥɨɝɚ, 
ɒɟɤɫɧɚ, Ʉɨɫɬɪɨɦɚ, ɍɧɠɚ, Ʉɟɪɠɟɧɟɰ, ɋɭɪɚ, ȼɟɬɥɭɝɚ, ɋɜɢɹɝɚ, Ʉɚɦɚ. 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ȼɚɫɫɟɣɧ ɪɟɤɢ ȼɨɥɝɚ 

 
Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ȼɨɥɝɚ ɡɚ ɩɟɪɢɨɞ 1950-1999 ɝɝ. 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ 
ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1, ɧɚ ɪɢɫɭɧɤɟ 1.3 ɢ 1.4. 

 
Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ ݖʑʐ, ˏ ܹ, ˍˏଷ ݖʜʐ , ˏ ܳ, ˏଷ/ܿ ݖʜʐ, ˏ ܳ, ˏଷ/ܿ 

80 0 80 0 80 0 
84 0,08 81,2 230 81,2 150 
88 0,32 82,2 460 82,2 299 
92 0,8 82,9 690 82,9 449 
96 1,44 83,4 920 83,4 598 
100 2,2 83,8 1150 83,8 748 
104 3,12 84,2 1380 84,2 897 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1. 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɡɢɦɧɹɹ ݖʑʐ, ,ʜʐݖ ˏ ʜʐݖ ˏ , ,ʜʐݖ ˏ ,ʜʐݖ ˏ ˏ ܹ, ˍˏଷ 

108 4,64 84,5 1610 84,5 1047 
112 6,36 85 2070 85 1346 
116 8,32 85,8 2990 85,8 1944 
120 10,52 86 3400 86 2210 

- - 86,1 3709 86,1 2411 
- - 86,2 4260 86,2 2769 
- - 86,3 4540 86,3 2951 
- - 86,4 5010 86,4 3257 
- - 86,5 5321 86,5 3459 

 
Ɋɢɫɭɧɨɤ 1.3 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.4 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
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1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
Ɋɟɤɚ ȼɨɥɝɚ ɹɜɥɹɟɬɫɹ ɜɢɞɢɦɨɣ ɝɪɚɧɢɰɟɣ ɦɟɠɞɭ ɥɟɫɧɵɦ ɧɢɡɦɟɧɧɵɦ 

Ʌɟɜɨɛɟɪɟɠɶɟɦ (Ɂɚɜɨɥɠɶɟɦ) ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɢɩɨɞɧɹɬɵɦ ɢ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ 
ɛɟɡɥɟɫɧɵɦ ɉɪɚɜɨɛɟɪɟɠɶɟɦ, ɹɜɥɹɸɳɢɦɫɹ ɩɪɨɞɨɥɠɟɧɢɟɦ ɉɪɢɜɨɥɠɫɤɨɣ 
ɜɨɡɜɵɲɟɧɧɨɫɬɢ. 

ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɟɬ ɢɡɜɟɫɬɧɹɤ. Ⱦɧɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 
80,00 ɦɟɬɪɨɜ. 

 
1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ Ƚɗɋ ɪɚɜɧɚ 1-3 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 

 
1.2 ɗɧɟɪɝɨ – ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ʌɟɫɨɜɫɤɚɹ Ƚɗɋ ɨɬɧɨɫɢɬɫɹ ɤ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɋɪɟɞɧɟɣ 

ɜɨɥɝɢ. 
ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɨɛɴɟɞɢɧɟɧɢɹ ɨɛɪɚɡɭɸɬ 80 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɢɦɟɸɳɢɟ ɫɭɦɦɚɪɧɭɸ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ 27,6 ɬɵɫ. Ɇȼɬ 
(ɩɨ ɞɚɧɧɵɦ ɧɚ 01.01.2019), 776 ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɞɫɬɚɧɰɢɣ 110-500 ɤȼ ɢ 1070 
ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110-500 ɤȼ, ɨɛɳɟɣ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 35086 ɤɦ. 

Ɉɗɋ ɋɪɟɞɧɟɣ ȼɨɥɝɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɐɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ȿɞɢɧɨɣ 
ɗɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ ɢ ɝɪɚɧɢɱɢɬ ɫ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹɦɢ ɐɟɧɬɪɚ, 
ɘɝɚ ɢ ɍɪɚɥɚ, ɚ ɬɚɤɠɟ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ Ʉɚɡɚɯɫɬɚɧɚ. Ȼɨɥɟɟ 90% ɨɬ ɨɛɳɟɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɞɢɧɟɧɢɹ, 
ɫɨɫɬɚɜɥɹɸɬ ɬɟɩɥɨɜɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɩɪɢ ɷɬɨɦ 26% ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɞɨɥɸ Ƚɗɋ ȼɨɥɠɫɤɨ-Ʉɚɦɫɤɨɝɨ ɤɚɫɤɚɞɚ (ɱɬɨ ɬɚɤɠɟ ɫɨɫɬɚɜɥɹɟɬ 
15% ɫɭɦɦɚɪɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ȿɗɋ Ɋɨɫɫɢɢ). 
ɗɬɚ ɭɧɢɤɚɥɶɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ Ɉɗɋ ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɚɬɢɜɧɨ ɢɡɦɟɧɹɬɶ ɝɟɧɟɪɚɰɢɸ ɜ 
ɞɢɚɩɚɡɨɧɟ ɞɨ 4880 Ɇȼɬ, ɤɚɤ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜ ȿɗɋ, ɬɚɤ ɢ ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɜɟɥɢɱɢɧɵ ɬɪɚɧɡɢɬɧɵɯ ɩɟɪɟɬɨɤɨɜ ɫ Ɉɗɋ ɐɟɧɬɪɚ, ɍɪɚɥɚ ɢ ɋɢɛɢɪɢ. 

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

ɫɬɚɧɰɢɢ:  
 ɂɪɤɭɬɫɤɚɹ Ƚɗɋ 
 ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ 
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2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
 ɤɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɨɛɴёɦɨɜ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɬɚɛɥɢɰɚ 1.2, ɪɢɫɭɧɨɤ 1.3 ɢ 1.4); 
 ɷɧɟɪɝɨɫɢɫɬɟɦɚ – ɈȾɍ ɋɪɟɞɧɟɣ ȼɨɥɝɢ; 
 ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: kN = ͺ,ͺ; 
 ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: ∆h = Ͳ,Ͷ; 
 ɇɉɍ Ʌɟɫɨɜɫɤɨɣ Ƚɗɋ: ʜʞʢ = ͳʹͲ ˏ; 
 ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ȼɨɥɝɚ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, 

ɬɚɛɥɢɰɚ Ⱥ.1); 
 ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

2.1; 
 ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɨɤ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ»). 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Q, ɦ3/ɫ I II  III  IV V VI  VII VIII IX X XI  XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 300 300 350 1500 1000 700 500 300 300 300 300 300 

ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɜɚɪɢɥɢɳɚ 

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

Ɏɢɥɶɬɪɚɰɢɹ 10,0 10,0 10,0 10,0 10,0 10,0 10,0 10,0 10,0 10,0 10,0 10,0 

ɂɫɩɚɪɟɧɢɟ - - - - 100,0 193,0 151,0 100,0 - - - - 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 19,0 16,0 12,0 13,0 -86,0 - - - - - - 26,0 

 
2.1.2 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 

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

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɬɫɹ 
ɤɚɠɞɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 2.1: 

 P, % = mn + ͳ, (2.1) 

 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɪɚɫɯɨɞɚ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɩɨ ɭɛɵɜɚɧɢɸ; 

n – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ ɪɹɞɭ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.2. 
Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦ 90%, ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 50%. ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.1 - ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 

ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
 
2.1.3 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɉɨ ɪɚɫɱɟɬɧɵɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɦ ɨɩɪɟɞɟɥɹɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɢ 

ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. Ɂɚ ɦɚɥɨɜɨɞɧɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90%, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 1964 ɝɨɞ. 

 ʙʛ = ܳʛ ˄˃ˊܳʛ ଵଽ଺ସ = Ͳ,ͻ͹. (2.2) 

 ʙʞ = ܳʞ ˄˃ˊܳʞ ଵଽ଺ସ = Ͳ,ͺͺ. (2.3) 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (P=50%) ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ, ɜɵɛɢɪɚɟɦ 

ɫɪɟɞɢ ɞɜɭɯ ɡɧɚɱɟɧɢɣ (1976, 1985 ɝɨɞɵ) (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.2). 
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɬɪɟɯ ɝɨɞɨɜ ɢ ɜɵɛɢɪɚɟɦ 
ɬɨɬ, ɭ ɤɨɬɨɪɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɛɭɞɭɬ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ.  

Ⱦɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 1976 ɝɨɞɚ: 
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ʙʛ = ܳʛ ˄˃ˊܳʛ ଵଽ଻଺ = ͳ,Ͳ͵. (2.4) 

 ʙʞ = ܳʞ ˄˃ˊܳʞ ଵଽ଻଺ = Ͳ,ͻ͸. (2.5) 

 
Ⱦɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 1985 ɝɨɞɚ: ʙʛ = ܳʛ ˄˃ˊܳʛ ଵଽ଼ହ = ͳ,Ͳʹ; (2.6) 

 ʙʞ = ܳʞ ˄˃ˊܳʞ ଵଽ଼ହ = Ͳ,ͻͶ. (2.7) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɩɪɢɧɢɦɚɟɦ 1976 ɝɨɞ, ɬɚɤ ɤɚɤ ɷɬɨɬ 

ɝɨɞ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ.  
ȼ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɢɦɟɟɦ ɪɚɫɯɨɞɵ ɦɟɧɶɲɢɟ, ɱɟɦ ɦɚɥɨɜɨɞɧɨɦ. 

ɇɟɨɛɯɨɞɢɦɚ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɥɨɜɢɹ ɫɨɯɪɚɧɟɧɢɹ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɫɟɡɨɧɧɵɯ ɪɚɫɯɨɞɨɜ. ɉɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɨɥɭɱɚɟɦ: 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɢɹ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 
P,% Ƚɨɞ I II  III  IV V VI  VII VIII IX X XI  XII 

Qi
90%, 

ɦ3/ɫ 
1964 315 385 366 1917 2261 538 190 174 182 268 396 376 

Qi
ɩɪ90%, 
ɦ3/ɫ 

1964 307 375 356 1690 1994 524 185 169 177 261 386 366 

Qi
50%, 

ɦ3/ɫ 
1976 231 327 441 3058 3036 1915 1011 715 336 249 233 363 

Qi
ɩɪ50%, 
ɦ3/ɫ 

1976 237 336 453 2931 2910 1968 1039 735 345 256 239 373 

Qi
ɤɨɪ50%, 
ɦ3/ɫ 

1976 437 436 453 2931 2910 1568 839 635 345 356 439 473 
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Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɨɛɴɟɞɢɧɟɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɪɟɞɧɟɣ 

ȼɨɥɝɢ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɥɟɬɧɟɝɨ  ɢ ɡɢɦɧɟɝɨ 

 ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɢɦɧɟɝɨ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɚɤɫɢɦɭɦɚ 

ȕɥ
ɫɭɬ=Ɋɫɪ/Ɋmax=0,90;ȕɡ

ɫɭɬ=Ɋɫɪ/Ɋmax=0,92; max

max

0,78
ɥɟɬ

ɥɟɬ ɡɢɦ

P

P
   (ɥɟɬɧɢɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ 

ɧɚɝɪɭɡɤɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɝɪɭɡɤɚɦ, ɫɥɨɠɢɜɲɢɦɫɹ ɜɞɚɧɧɨɣ Ɉɗɋ ɫɪɟɞɧɟɣ ȼɨɥɝɢ 
22.06.2018 ɝɨɞɚ, ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɢɦɧɢɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɝɪɭɡɤɚɦ ɡɚ ɫɭɬɤɢ 21.12.2018 ɝɨɞɚ). 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɪɚɧɠɢɪɭɟɦ ɧɚɝɪɭɡɤɭ ɜ 
ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ, ɞɟɥɢɦ ɧɚ ɡɨɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɩɪɢɪɚɳɟɧɢɹɦ ɧɚɝɪɭɡɤɢ, ɨɩɪɟɞɟɥɹɟɦ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɨɣ ɡɨɧɟ. 
Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɵ Ⱥ.3 ɢ Ⱥ.4 
ɉɪɢɥɨɠɟɧɢɹ Ⱥ ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɋɭɬɨɱɧɵɟ 
ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ1.3. 

 

100

600

1100

1600

2100

2600

3100

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

Q, ɦ3/ɫ

ɦɟɫɹɰ

Qɫɪɟɞɧɟɜɨɞ. Qɦɚɥɨɜɨɞ.

ɥ
ɫɭɬβ

ɡ
ɫɭɬβ



17 
 

 
Ɋɢɫɭɧɨɤ 2.3 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ Ɉɗɋ ɋɪɟɞɧɟɣ ȼɨɥɝ ɢ ɂɄɇ ɞɥɹ 

ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 
 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ 

ɢ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 (2.8) 
 
ɝɞɟ  – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 

, ,  – ɤɨɷɮɮɢɰɢɟɧɬɵ,  ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ [1]: 
 

. (2.9) 

 

. (2.10) 

 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

. (2.11) 
 
ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ t–ɝɨ ɦɟɫɹɰɚ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɭɬɪɢɦɟɫɹɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
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= 0,955 [1].  
 ɉɨɫɤɨɥɶɤɭ ɢɡɜɟɫɬɟɧ ɬɨɥɶɤɨ ɞɥɹ ɥɟɬɚ (ɢɸɧɹ) ɢ ɡɢɦɵ (ɞɟɤɚɛɪɹ), ɬɨ 
ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɣɞɟɦ ɩɨ ɥɢɧɟɣɧɨɦɭ ɡɚɤɨɧɭ (2.9).  

Ɋɚɫɱɟɬ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ Ⱥ5 ɉɪɢɥɨɠɟɧɢɹ Ⱥ.   

Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.4. 

 

 

Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 

ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ 
 
Ɋɚɫɱɟɬ ɪɚɛɨɬɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ. Ɉɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ ɜɨɞɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ 
ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱёɬɧɨɝɨ ɩɟɪɢɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɗɬɨ ɭɫɥɨɜɢɟ ɨɛɭɫɥɨɜɥɟɧɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɣ ɩɨɥɟɡɧɨɣ ёɦɤɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɂɚ 
ɧɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɟɫɹɰ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɩɨɥɨɜɨɞɶɹ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɷɬɨ ɨɤɬɹɛɪɶ. Ɋɚɫɱёɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧёɦ ɪɚɜɟɧ ɇɉɍ. 
ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɨɬɦɟɬɤɢ ɍɆɈ, ɢ ɩɨɥɟɡɧɨɝɨ 
ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ 
ɬɚɛɥɢɰɵ Ⱥ.6, Ⱥ.7. Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ, ɛɚɥɚɧɫ 

ɦɨɳɧɨɫɬɟɣ. 
 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 1% 
ɫɢɫ.
ɦаɤɫ.Р , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 5% 

ɨɬ
ɫɢɫ.
ɦаɤɫ.Р .  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, 
ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɳɚɬɶ ɧɚ Ɍɗɋ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ˖ܰ˔˕˒˓.ʒЭʠ = ˓ܰ˃˄.˅˞˒˒˓.ʒЭʠ + ˓ܰˈˊ = ͶͶ͵ + Ͳ = ͶͶ͵ ʛʑ˕. (2.12) 

 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 ˖ܰ˔˕ʡЭʠ = ˓ܰ˃˄ʡЭʠ + ˓ܰˈˊ. (2.13) 
 
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 6ɥɟɬ. 

 Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ͳ ∙ ˖ܰ˔˕˔˖˜.ʒЭʠͺ ∙ ͳˏˈ˔ = Ͷʹʹʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. (2.14) 
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Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ͳ ∙ ˖ܰ˔˕˒˓.ʒЭʠͺ ∙ ͳˏˈ˔ = ʹͺ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. (2.15) 

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ 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. 

ܨ˓  ˈˏʡЭʠ = ቆ ˖ܰ˔˕ʡЭʠʹ ∙ ͳʹ ˏˈ˔ + ˖ܰ˔˕ʡЭʠʹ ∙ ͳˏˈ˔ቇ ∙ ͳʹ = = (ͳͲ͹ͷͺͶ + ͳͲ͹ͷͺʹ ) = ͺͲ͸ͺ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. (2.16) 

 
2.6 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɜ ɫɪɟɞɧɢɯ ɩɨ ɜɨɞɧɨɫɬɢ ɭɫɥɨɜɢɹ 

ɩɪɨɜɨɞɹɬɫɹ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ Ƚɗɋ. 

ɉɪɢ ɷɬɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
1) Ɋɚɫɯɨɞɵ ɜ ɪɟɤɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ  
2) Ɉɛɹɡɚɬɟɥɶɧɚɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɍɆɈ  
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ȼɗɊ ɫɪɟɞɧɟɝɨ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɚ ɨɩɪɟɞɟɥɢɦ ɜɵɪɚɛɨɬɤɭ: 
 ȼɵɪɚɛɨɬɤɚ 1,55 ɦɥɪɞ. ɤȼɬɱ. 
  

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ 

ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ  
 
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɚɛɨɱɟɟ ɩɨɥɟ – ɷɬɨ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɨɝɪɚɧɢɱɟɧɧɨɟ ɥɢɧɢɹɦɢ H(Zɇɉɍ, QȽɗɋ) ɢ 

H(ZɍɆɈ, QȽɗɋ). ɋɥɟɜɚ ɧɚɧɨɫɢɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɫɩɪɚɜɚ 
– ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɢ ɝɟɧɟɪɚɬɨɪɭ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨɥɠɧɚ 
ɜɵɞɚɜɚɬɶɫɹ ɫɬɚɧɰɢɟɣ ɩɪɢ ɪɚɫɱёɬɧɨɦ ɧɚɩɨɪɟ ɢ ɜɫɟɯ ɧɚɩɨɪɚɯ, ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ.  

 
Ɍɚɛɥɢɰɚ 3.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 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 80 0,4 120,0 107,0 114,0 39,6 26,6 33,6 1400 36,0 1736 29,0 
230 81,2 0,4 120,0 107,0 114,0 38,4 25,4 32,4 1420 35,5 1680 27,2 
460 82,2 0,4 120,0 107,0 114,0 37,4 24,4 31,4 1440 35,0 1624 25,4 
690 82,9 0,4 120,0 107,0 114,0 36,7 23,7 30,7 1460 34,5 1568 23,7 
920 83,4 0,4 120,0 107,0 114,0 36,2 23,2 30,2 1480 34,0 1512 22,0 
1150 83,8 0,4 120,0 107,0 114,0 35,8 22,8 29,8 1500 33,6 1456 20,4 
1380 84,2 0,4 120,0 107,0 114,0 35,4 22,4 29,4 1520 33,1 1400 18,9 
1610 84,5 0,4 120,0 107,0 114,0 35,1 22,1 29,1 1540 32,7 1344 17,4 
2070 85 0,4 120,0 107,0 114,0 34,6 21,6 28,6 1560 32,3 1288 16,0 
2990 85,8 0,4 120,0 107,0 114,0 33,8 20,8 27,8 1580 31,9 1232 14,6 
3400 86 0,4 120,0 107,0 114,0 33,6 20,6 27,6 1600 31,5 1176 13,3 
3709 86,1 0,4 120,0 107,0 114,0 33,5 20,5 27,5 1620 31,1 1120 12,1 
4260 86,2 0,4 120,0 107,0 114,0 33,4 20,4 27,4 1640 30,7 1064 10,9 
4540 86,3 0,4 120,0 107,0 114,0 33,3 20,3 27,3 1660 30,3 1008 9,8 
5010 86,4 0,4 120,0 107,0 114,0 33,2 20,2 27,2 1680 30,0 952 8,7 
5321 86,5 0,4 120,0 107,0 114,0 33,1 20,1 27,1 1736 29,0 896 7,7 

 

 
Ɋɢɫɭɧɨɤ 3.1 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 
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Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ 38,0 ɦ ɪɚɫɫɦɨɬɪɟɧɚ ɫɥɟɞɭɸɳɢɟ 
ɝɢɞɪɨɬɭɪɛɢɧɵ: 

- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ40ɚ-ȼ; 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ40ɛ-ȼ; 
 Hౣi౤H˒˓ˈˇ = ଶଶ,ଶସ଴ = Ͳ,ͷͷ > Ͳ,ͷ. (3.1) 

 
Ɉɬɧɨɲɟɧɢɟ H୫୧୬/H˒˓ˈˇ ɧɚɯɨɞɢɬɫɹ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ. ɉɪɢɧɢɦɚɟɦ 

ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ (Ɍɚɛɥɢɰɚ 3.2). 
 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɉɚɪɚɦɟɬɪ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ  40 40 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ  125 123 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ  1020 1150 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 
 0,913 0,904 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ  1800 1700 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ  0,65 0,65 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ  0,46 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ  4 4 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ  10 20 
 
3.1.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɢ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɝɢɞɪɨɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɪɚɛɨɱɟɣ ɡɨɧɵ 
ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ɩɪɨɢɡɜɟɞɟɧ 

ɪɚɫɱɟɬ. Ɉɩɪɟɞɟɥɟɧɵ ɩɪɢɜɟɞёɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɩɨɫɬɪɨɟɧɵ ɪɚɛɨɱɢɟ ɡɨɧɵ 
ɧɚ Ƚɥɚɜɧɨɣ ɍɧɢɜɟɪɫɚɥɶɧɨɣ ɏɚɪɚɤɬɟɪɢɫɬɢɤɟ. Ɉɩɪɟɞɟɥɢɦ ɄɉȾ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧɵ:  

 

η˕ = ͳ − ሺͳ − ηˏሻ ൮ሺͳ − εሻ + ε ∙ √DଵˏDଵ5 √ʜˏʜN˓భబ √ɋːɋˏ5 ), (3.2) 

 
ɝɞɟ ηˏ, Dଵˏ, ʜˏ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ, ʜN˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ɋˏ, ɋː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 

ɦH ɩɪɟɞ ,

maxmin / HH
1'

1 , ɦɢɧn O

ɫɥQ O /,'
1

ɦɨ
ɫɥQ /,'

max1

'
max1Qɩɪɢ

ɦD ɦ ,'
1

ɦH ɦ ,

Сt ɨ
ɦ ,
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ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɞɥɹ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ߝ = Ͳ,͹ͷ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 N˃ = ͻ,ͺͳQଵ˓DଵଶHN˓√HN˓η˕ηˆ̝˓, (3.3) 

 
ɝɞɟ Qଵ˓ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 𝜂ˆ = Ͳ,ͻ͸). 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 Z′a = Nˆˠ˔˖˔˕Na , (3.4) 

 
ɝɞɟ Nˆˠ˔˖˔˕ = ͶͶ͵ ʛȼɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′௔ ɨɤɪɭɝɥɹɟɬɫɹ ܼ௔, ɩɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ 
ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɝɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 

 Na = N˖˔˕Za . (3.5) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ˓ ∙ ˓ܪ√ ∙ ଵܦ∆ , (3.6) 

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

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 
ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ.  

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

 ݊′ூ௠𝑖௡ = ݊˔ ∙ ௠௔௫ܪ√ଵܦ ∙ ∆, (3.7) 
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 ݊′ூ˓˃˔˚ = ݊˔ ∙ ˚˔˃˓ܪ√ଵܦ ∙ ∆, (3.8) 

 ݊′ூ௠௔௫ = ݊˔ ∙ ௠𝑖௡ܪ√ଵܦ ∙ ∆, (3.9) 

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

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = ே˃ଽ,଼ଵ∙஽భమ∙ுభ˓,5∙𝜂ˆ ˔˓ . (3.10) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூ ˓, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂ʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ: 

ூ௠𝑖௡′ݍ  = ொ೘𝑖೙஽భమ∙√ு೘𝑖೙∙∆,  (3.11) 

ூ௠௔௫′ݍ  = ܳ௠𝑖௡ܦଵଶ ∙ ܪ√ ∙ ∆, (3.12) 

 
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

ɋɜɟɞɟɦ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜ ɬɚɛɥɢɰɭ 3.3 ɢ 3.4 
 
Ɍɚɛɥɢɰɚ 3.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ 

D1,ɦ 9,5 9 8,5 8 7,5 7,1 6,7 6,3 
ηɦ 0,884 0,884 0,884 0,884 0,884 0,884 0,884 0,884 
ηɬ 0,932 0,932 0,931 0,931 0,930 0,930 0,929 0,929 

N'a,Ɇȼɬ 211,26 189,52 168,96 149,59 131,40 117,70 104,76 92,57 
Z'a,ɲɬ 2,10 2,34 2,62 2,96 3,37 3,76 4,23 4,79 
Za,ɲɬ 3 3 3 3 4 4 6 6 

Na,Ɇȼɬ 147,7 147,7 147,7 147,7 110,8 110,8 73,8 73,8 
∆ɪ 1,054 1,054 1,053 1,053 1,052 1,052 1,051 1,051 

n'c1,ɨɛ/ɦɢɧ 72,8 76,8 81,3 86,3 92,1 97,2 103,0 109,5 
nc1,ɨɛ/ɦɢɧ 75,0 78,9 83,3 88,2 93,8 100,0 107,1 115,4 

n1 Hmin,ɨɛ/ɦɢɧ 147,3 146,8 146,4 146,0 145,6 146,9 148,5 150,5 
n1 Hɪ,ɨɛ/ɦɢɧ 128,9 128,4 128,1 127,7 127,4 128,6 130,0 131,7 

n1 Hmax,ɨɛ/ɦɢɧ 112,6 112,2 111,9 111,6 111,3 112,3 113,5 115,1 
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Ɍɚɛɥɢɰɚ 3.4 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɬɭɪɛɢɧ ɫ ɪɚɡɧɵɦ ɞɢɚɦɟɬɪɨɦ D1  

(ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ) ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɧɚ Ƚɍɏ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ maxpH H
 ɝɢɞɪɨɬɭɪɛɢɧɚ ɪɚɛɨɬɚɥɚ ɫ 

ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ. Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ ɱɢɫɥɭ 
ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. ɍɬɨɱɧɟɧɧɚɹ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɞɨɥɠɧɚ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɨɛɥɚɫɬɢ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɞɢɚɩɚɡɨɧɚ ɪɚɫɯɨɞɨɜ ɢ ɤɚɜɢɬɚɰɢɢ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ 
ɩɪɢɦɟɦ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɝɢɞɪɨɬɭɪɛɢɧ (ɪɢɫɭɧɤɢ 1.2,1.3): 

 ɉɅ40ɚ-ȼ: Za = 3, nc= 78,9ɨɛ/ɦɢɧ, D1=9,0ɦ; 
 ɉɅ40ɛ-ȼ: Za =3, nc= 78,9 ɨɛ/ɦɢɧ, D1=9,0ɦ. 

Ƚɢɞɪɨɬɭɪɛɢɧɚ ɉɅ40ɛ-ȼ ɢɡ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɢɫɤɥɸɱɚɟɬɫɹ, ɬɚɤ 
ɤɚɤ ɨɩɬɢɦɭɦ ɄɉȾ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɟ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɤɨɦɟɧɞɭɟɦɨɦ ɞɢɚɩɚɡɨɧɟ 
ɩɪɢɜɟɞɟɧɧɵɯ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ maxpH H . 

ɇɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɪɭɝɢɟ ɡɧɚɱɟɧɢɹ ɞɢɚɦɟɬɪɨɜ, ɬɚɤ ɤɚɤ ɩɪɢ 
ɞɪɭɝɢɯ ɡɧɚɱɟɧɢɹɯ ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɥɢɛɨ ɧɟ ɩɨɩɚɞɚɟɬ 
ɜ ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ  

/
1maxQ ɢ σ, ɥɢɛɨ ɟɫɥɢ ɩɨɩɚɞɚɟɬ, ɬɨ ɥɢɲɶ 

ɩɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ȽȺ, ɥɢɛɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɟɤɨɦɟɧɞɭɟɦɨɦɭ 
ɪɚɫɩɨɥɨɠɟɧɢɸ ɨɩɬɢɦɭɦɚ ɄɉȾ ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɢɧɢɣ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ 

ɜɪɚɳɟɧɢɹ ɩɪɢ maxpH H . ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɪɢɬɟɪɢɟɦ ɜɵɛɨɪɚ ɬɭɪɛɢɧɵ 
ɹɜɥɹɟɬɫɹ, ɜ ɬɨɦ ɱɢɫɥɟ, ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ȽȺ). 
 

3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɫɬɪɨɟɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɝɢɞɪɨɬɭɪɛɢɧ ɨɫɬɚɟɬɫɹ: ɉɅ40ɚ-ȼ-900 

D1,ɦ 9,5 9 8,5 8 7,5 7,1 6,7 6,3 
ηɦ 0,893 0,893 0,893 0,893 0,893 0,893 0,893 0,893 
ηɬ 0,935 0,935 0,935 0,934 0,934 0,933 0,933 0,932 

N'a,Ɇȼɬ 203,25 182,34 162,56 143,93 126,43 113,25 100,80 89,08 
Z'a,ɲɬ 2,18 2,43 2,73 3,08 3,50 3,91 4,39 4,97 
Za,ɲɬ 3 3 3 4 4 4 6 6 

Na,Ɇȼɬ 147,7 147,7 147,7 110,8 110,8 110,8 73,8 73,8 
∆ɪ 1,048 1,047 1,047 1,046 1,046 1,045 1,044 1,044 

n'c1,ɨɛ/ɦɢɧ 71,4 75,3 79,7 84,7 90,3 95,4 101,0 107,4 
nc1,ɨɛ/ɦɢɧ 71,4 78,9 83,3 85,7 90,9 100,0 107,1 115,4 

n1 Hmin,ɨɛ/ɦɢɧ 140,7 147,3 146,9 142,3 141,5 147,4 149,0 151,0 
n1 Hɪ,ɨɛ/ɦɢɧ 123,1 128,9 128,5 124,5 123,8 129,0 130,4 132,1 

n1 Hmax,ɨɛ/ɦɢɧ 107,5 112,6 112,3 108,7 108,2 112,7 113,9 115,4 
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ɫ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 78,9 ɨɛ/ɦɢɧ. Ɉɩɪɟɞɟɥɢɦ ɞɥɹ ɞɚɧɧɵɯ ɞɢɚɦɟɬɪɨɜ ɜɵɫɨɬɵ 
ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɢɯ ɤɨɥɟɫ. Ɉɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ܼ˓.ˍ. = ܼʜʐሺܳʜʐሻ + ௌܪ , (3.13) 

 
ɝɞɟ ܼʜʐሺܳʜʐሻ − ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜ ɇȻ ɩɪɢ ܳʜʐ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱёɬɧɨɦɭ 
ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪௌ. 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫɥɭɱɚɟɜ ɢ 
ɜɵɛɢɪɚɸɬ ɧɚɢɛɨɥɶɲɭɸ: ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɩɪɢ ɇɉɍ, ɪɚɛɨɬɚ ɨɞɧɨɝɨ 
ɚɝɪɟɝɚɬɚ ɫ Nɪ ɢ Hɪ, ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫ 
Nɪ ɢ Hmin. 

ௌܪ  = ͳͲ,͵͵ − ∇ܼʜʐሺܳʜʐሻͻͲͲ − 𝜎ܪ − ͳ,ͷ + ∇ܼ˘.˒ˎ., (3.14) 

 
ɝɞɟ ∇ܼʜʐሺܳʜʐሻ - ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; ПЛХZ . – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ 
ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ (ɞɥɹ ɊɈ ɩɨɥɨɜɢɧɚ ɜɵɫɨɬɵ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ); 𝜎 − ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – ȼɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 
- ɉɅ40ɚ – ȼ ܦଵ, ˏ 9,0 (nc=78,9 ɨɛ/ɦɢɧ) ܪௌሺܪ௠௔௫ሻ, ,௣൯ܪ)ௌܪ 1,52 ˏ ,௠𝑖௡ሻܪௌሺܪ 3,73- ˏ ˏ 0,52 ∇ܼ˓.ˍ., ˏ 83,62 ∇ܼ˓.ˍ., ˏ 78,87 ∇ܼ˓.ˍ., ˏ 82,72 

 
Ɂɚ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚɢɦɟɧɶɲɚɹ ɨɬɦɟɬɤɚ 

ɫɪɟɞɢ ɜɵɱɢɫɥɟɧɧɵɯ, ɬɚɤ ɤɚɤ ɬɚɤɨɣ ɜɵɛɨɪ ɨɛɟɫɩɟɱɢɬ ɛɟɫɤɚɜɚɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ 
ɧɚ ɜɫɟɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 

3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɫɩɢɪɚɥɶɧɭɸ 

ɤɚɦɟɪɭ. Ɋɚɫɱɟɬ ɤɪɭɝɥɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. Ɉɩɪɟɞɟɥɟɧɚ ɜɵɫɨɬɚ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɫ Ƚɍɏ: 

 ܾ଴ = Ͳ,Ͷ ∙ ଵܦ = Ͳ,Ͷ ∙ ͻ,Ͳ = ͵,͸ ˏ. (3.15) 
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Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɬɚɬɨɪɚ:  
௔ܦ  = ͳ͵,ͷ ˏ, ܦ௕ = ͳͳ,ͺ  ˏ 

 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɫɩɪɚɜɨɱɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ  𝑣˔˓ = ݂ሺܪሻ, ɢ ɩɪɢɧɢɦɚɟɦ 𝑣˔˓ = ͷ,͵ ˏ ˔⁄ . Ɋɚɫɯɨɞ 
ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 

 ܳ˅˘ = ܳ˓ ∙ 𝜑͵͸Ͳ = ͷͷͷ,Ͳ ∙ ʹͳͲ͵͸Ͳ = ͵ʹͶ,Ͳ ˏଷ ˔⁄ . (3.16) 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ܳ˅˘𝑣˔˓ = ͵ʹͶ,Ͳͷ,͵ = ͸ͳ,ͳ ˏଶ. (3.17) 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
˘˅݌  = ߨ̆ܨ˅√ = √͸ͳ,ͳ͵,ͳͶ = Ͷ,Ͷͳ ˏ. (3.18) 

 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɹɟɬɫɹ 

ɚɧɚɥɨɝɢɱɧɨ. ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɨɨɬɧɨɲɟɧɢɹɦɢ ɢ ɫɜɟɞɟɦ ɪɚɫɱɟɬɵ ɜ 
ɬɚɛɥɢɰɭ 3.6. 

 ܽ𝑖 = 𝑖ݎ − ;௔ݎ   ݉𝑖 = ݇ଶ ∙ ܽ𝑖ଶ,      ˆˇˈ ݇ଶ = ݉˅˘ܽ˅˘ଶ . (3.19) 

 𝑖ܾ = ݉𝑖 + ܾ଴   ሺʹͲሻ    ݎ௞ = ௔ݎ + ݉𝑖 ∙ ͳͷை݃ݐ . (3.20) 
 
Ɂɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
𝑖ܬ  = ܾ଴ ∙ ln (௕ݎ௔ݎ) + 𝑖ܾ ln (௔ݎ𝑖ݎ) − ௞ݎ ∙ ߛ݃ݐܿ ∙ ln (௔ݎ௞ݎ) + ݉𝑖 . (3.21) 

 
ȼɟɥɢɱɢɧɚ ɭɝɥɚ ɫɩɢɪɚɥɢ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ: 
  𝜑𝑖 = ͳͺͲܬ˅˘ ∙ 𝑖ܬ . (3.22) 

 
ȼɟɥɢɱɢɧɚ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ: 
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𝑖ܨ = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺݎ𝑖 − ௔ሻݎ 𝑖ܾ − ሺ 𝑖ܾ − ܾ଴ሻଶʹ ͳͷை݃ݐ . (3.23) 

 
Ɉɬɛɪɚɫɵɜɚɹ ɨɞɢɧ ɢɡ ɤɨɪɧɟɣ, ɩɨɥɭɱɚɟɦ ܾ˅˘ = ͻ,͵ͷ ˏ 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ȼɟɥɢɱɢɧɚ 
ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

ri 16,10 15,17 14,25 13,32 12,39 11,46 10,54 9,61 8,68 7,75 6,83 5,90 

bi 9,35 8,42 7,50 6,57 5,64 4,71 3,79 2,86 1,93 1,00 0,08 -0,85 

ai 3,60 3,56 3,51 3,47 3,42 3,38 3,33 3,29 3,24 3,20 3,15 3,11 

rk 6,87 6,86 6,85 6,83 6,82 6,81 6,80 6,79 6,77 6,76 6,75 6,74 

rk/ra 1,02 1,02 1,01 1,01 1,01 1,01 1,01 1,01 1,00 1,00 1,00 1,00 

ln (rk/ra) 0,02 0,02 0,01 0,01 0,01 0,01 0,01 0,01 0,00 0,00 0,00 0,00 

ri/ra 2,39 2,25 2,11 1,97 1,84 1,70 1,56 1,42 1,29 1,15 1,01 0,87 

ln (ri/ra) 0,87 0,81 0,75 0,68 0,61 0,53 0,45 0,35 0,25 0,14 0,01 -0,13 

b∙ln (ri/ra) 3,13 2,88 2,62 2,36 2,08 1,79 1,48 1,16 0,82 0,44 0,04 -0,42 

rk∙ctgȖ 25,64 25,60 25,55 25,51 25,46 25,42 25,37 25,33 25,28 25,24 25,19 25,15 

rk∙ctgȖ∙ln(rk/ra) 0,45 0,41 0,36 0,32 0,27 0,23 0,18 0,14 0,09 0,05 0,00 -0,04 

mi 0,45 0,41 0,36 0,32 0,27 0,23 0,18 0,14 0,09 0,05 0,00 -0,04 

Ji 3,55 3,30 3,04 2,78 2,50 2,21 1,91 1,58 1,24 0,87 0,46 0,01 

φi 210 195 180 164 148 131 113 94 73 51 27 0 

 
ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɨɣ ɬɚɛɥɢɰɵ ɢ ɩɪɨɢɡɜɟɞёɧɧɵɯ ɪɚɫɱёɬɨɜ ɜɵɩɨɥɧɢɦ 

ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ (ɉɪɢɥɨɠɟɧɢɟ ȼ) ɢ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ 
ɡɚɜɢɫɢɦɨɫɬɢ ri=f(ɸɫɩ) (Ɋɢɫɭɧɨɤ 3.2). 

 

 
Ɋɢɫɭɧɨɤ 3.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=f(ri) 

 
ɋ ɩɨɥɭɱɟɧɧɨɝɨ ɝɪɚɮɢɤɚ ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ ݎ𝑖 ɱɟɪɟɡ ɤɚɠɞɵɟ 15ɨ. 
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ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ɢɡ Ƚɍɏ: 
 
B`=2,885·D1=25,97 ɦ. (3.24) 

 
ɇɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɵɱɨɤ, ɬɚɤ ɤɚɤ B’ ɛɨɥɶɲɟ 7 ɦ, 

ɲɢɪɢɧɚ ɤɨɬɨɪɨɝɨ:  
 b = ͳ + Q଴ͶͲͲ = ʹ,͵ͻ  ˏ. (3.25) 

 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ɫ ɭɱёɬɨɦ ɲɢɪɢɧɵ ɛɵɱɤɚ: 
ܤ  = ′ܤ + ܾ = ʹͷ,ͻ͹ + ʹ,͵ͻ = ʹͺ,͵ͷ ˏ. (3.26) 
 
3.3 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɨɣ ɩɨɥɢɬɢɤɟ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɫɧɨɜɧɵɦ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɧɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ ɢ 
ɧɚɢɦɟɧɶɲɢɦ ɩɨɬɪɟɛɥɟɧɢɟɦ ɧɚ ɜɨɡɛɭɠɞɟɧɢɟ.  

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɧɭɠɧɨ ɫɬɪɟɦɢɬɶɫɹ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɚɥɨɦ ɬɭɪɛɢɧɵ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɚ ɪɚɫɲɢɪɟɧɧɚɹ ɫɢɫɬɟɦɚ ɟɝɨ ɦɨɧɢɬɨɪɢɧɝɚ, ɩɭɬɟɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɜɫɬɪɨɟɧɧɵɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɞɚɬɱɢɤɨɜ ɤɨɧɬɪɨɥɹ 
ɢɡɨɥɹɰɢɢ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɝɪɟɜɚ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, 
ɡɚɦɟɪɚ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ, ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ 
ɞɪ. ɩɚɪɚɦɟɬɪɨɜ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ: 
 – ɷɮɮɟɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɯɥɚɠɞɟɧɢɹ; 
 – ɜɫɬɪɨɟɧɧɵɟ ɞɚɬɱɢɤɢ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ 

ɪɨɬɨɪɚ. 
 Ƚɪɚɧɢɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 – ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɦɟɧɟɟ 40 ɥɟɬ; 
 – ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɠɞɭ ɤɚɩɢɬɚɥɶɧɵɦɢ ɪɟɦɨɧɬɚɦɢ ɧɟ ɦɟɧɟɟ 7 

ɥɟɬ; 
 – ɄɉȾ ɧɟ ɦɟɧɟɟ 97%; 
 – ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɥɠɧɚ ɫɨɯɪɚɧɹɬɶɫɹ ɧɨɦɢɧɚɥɶɧɚɹ 

ɦɨɳɧɨɫɬɶ: 48,75÷ 51,25 Ƚɰ; 
 – ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɜ ɩɪɟɞɟɥɚɯ -5 ÷ +10%; 
 – ɤɥɚɫɫ ɧɚɝɪɟɜɨɫɬɨɣɤɨɫɬɢ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɩɨ      

ȽɈɋɌ8865-93 ɧɟ ɧɢɠɟ F. 
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 Ɉɩɪɟɞɟɥɢɦ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: 
 

2
C

fɪ
n

  (3.27) 

 

ɝɞɟ 3000
2 38,02

78,9
ɪ   – ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɟɧɟɪɚɬɨɪɚ. 

Ɋɚɫɫɱɢɬɚɟɦ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɧɨɦ cos
aN

S


  (3.28) 

 

ɧɨɦ
147,7

165,92
0,89

S   ɆȼȺ.  

 
ɝɞɟ  cos 0,89  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [2] ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1260/185-76. ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.7. 

 
Ɍɚɛɥɢɰɚ 3.7 –  ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1260/185-76 ɍɏɅ4 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ ɆȼȺ 176,5 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 150 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,89 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 15,75 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 6,48 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 100 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ Xd ɨ.ɟ. 1,01 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’d ɨ.ɟ. 0,33 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X”d ɨ.ɟ. 0,24 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɬɢɪɢɫɬɨɪɧɚɹ 
ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 

ɋȼ- ɫɢɧɯɪɨɧɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ; 1260-ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɫɬɚɬɨɪɚ, ɫɦ; 
185- ɞɥɢɧɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɫɟɪɞɟɱɧɢɤɚ, ɫɦ; 60 - ɱɢɫɥɨ ɩɨɥɸɫɨɜ. 

 

3.4 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ȼ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɨɣ ɜɯɨɞɹɬ: 

ɪɟɝɭɥɹɬɨɪ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɚɩɩɚɪɚɬɭɪɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3] ɜɵɛɢɪɚɟɬɫɹ ɬɢɩ ɢ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ 
ɢ ɤɨɥɨɧɨɤ ɭɩɪɚɜɥɟɧɢɹ. 
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ɉɨ ɧɨɦɨɝɪɚɦɦɟ [3] ɞɥɹ ɞɢɚɦɟɬɪɚ 9 ɦ ɬɭɪɛɢɧɵ ɉɥ-40ɚ ȼ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ 
Ɇɇɍ 16/1-40-20-3. 

Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ȽȺ16/1-40, ɞɥɹ ɤɨɬɨɪɨɝɨ 
– ȼɦɟɫɬɢɦɨɫɬɶ- 16 ɦ3; 
– ɑɢɫɥɨ ɫɨɫɭɞɨɜ – 1. 
Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ: 
– ɋɥɢɜɧɨɣ ɛɚɤ ɆȺ20-3 
– ȼɦɟɫɬɢɦɨɫɬɶ - 20 ɦ3. 
ɇɚɫɨɫ 3ȼ63/40ȽɌ-2: 
– ɑɢɫɥɨ ɧɚɫɨɫɨɜ- 2; 
– ɉɨɞɚɱɚ 13,9 ɥ/ɫ; 
– Ɇɨɳɧɨɫɬɶ 72ɤȼɬ. 
ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 4Ⱥ250Ɇ4: 
– Ɇɨɳɧɨɫɬɶ 90ɤȼɬ; 
– ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 1450ɨɛ/ɦɢɧ; 
ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɟɝɭɥɹɬɨɪɵ ɗȽɊ: 
– Ɍɢɩ ɪɟɝɭɥɹɬɨɪɚ ɗȽɊ-2ɂ1-150-11; 
– Ɍɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɗȽɊ-2ɂ1; 
– Ɍɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ ɗȽɊ-150-11; 
– Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ - 335×575×2400; 
– Ɇɚɫɫɚ 150 ɤɝ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɫɯɟɦɵ ɋɇ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɝɥɚɜɧɵɦ ɫɯɟɦɚɦ Ƚɗɋ: 
1. ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ 
2. Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ ɬ.ɟ. ɜɨɡɦɨɠɧɨɫɬɶ ɥёɝɤɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɫɯɟɦɵ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ, ɤɚɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɢ ɩɪɢ 
ɪɚɫɲɢɪɟɧɢɢ ɫɬɚɧɰɢɢ, ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ; 

3. ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
4. ɗɤɨɧɨɦɢɱɧɨɫɬɶ, ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɧɚ ɪɟɫɭɪɫɵ ɢ ɜɪɟɦɟɧɢ ɧɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ɋɍ. 
ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ 

ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɩɟɪɢɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

ɉɨ ɤɚɪɬɟ-ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɨɞɫɬɚɧɰɢɣ ɛɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɩɨɞɫɬɚɧɰɢɹ «Ȼɨɪɫɤɚɹ» 500 ɤȼ. 

ɉɨ ɭɫɥɨɜɢɹɦ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɫ ɨɛɴɟɞɢɧёɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ ɞɥɹ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. ɋɨɝɥɚɫɧɨ 
ɫɬɚɧɞɚɪɬɭ [14] ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɇɚ Ʌɟɫɨɜɫɤɨɣ Ƚɗɋ ɜ 
ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢɧɹɬɵ: ɨɬ ɩɨɞɫɬɚɧɰɢɢ «Ʌɟɫɨɜɫɤɚɹ» 35 ɤȼ; ɨɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 6 ɢ 0,4 ɤȼ; ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 
(ȾȽɍ). 

 
4.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
4.2.1 Ƚɥɚɜɧɵɟ ɩɨɜɵɲɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

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

 S˓˃˔˚ = ʟʒ ːˑˏ − ʟ˔.ː.cosφʒ = ͳͷͲ − ͳͷͲ ∙ Ͳ,ͲͳͲ,ͺͻ = ͳ͸͹,Ͳ ʛʑ ∙ ʏ , (4.1) 
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ɝɞɟ P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 250000/500 ɍɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 -Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 250000/500 ɍɏɅ1 Sːˑˏ, Ɇȼɬ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
250 525 15,75 13 600 250 0,45 

 

4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ Sʒːˑˏ: 
 S˔.ː. = Ͳ,Ͳͳ ∙ Sʒːˑˏ  = Ͳ,Ͳͳ ∙ ͵ ∙ ͳ͹͸,ͷ = ͷ,Ͳ͸ ʛʑ ∙ ʏ. (4.2) 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ - ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ» (ȿɤɚɬɟɪɢɧɛɭɪɝ) 

ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁ-6300/20 ɍɁ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 -Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-6300/20 ɍɁ Sːˑˏ, Ɇȼɬ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 
6,3 15,75 6,3 7,5 8,0 0,8 

 
4.3 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
 
4.3.1 ȼɵɛɨɪ ɩɪɨɜɨɞɨɜ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 500 ɤȼ: 
 S∑ = nˆ ∙ (P̂ − P̝ ːcosφˆ ) = ͵ ∙ (ͳͷͲ − ͳͷͲ ∙ Ͳ,ͲͳͲ,ͺͻ ) = ͷͲͳ ʛʑ ∙ ʏ, (4.3) 

 
ɝɞɟ nˆ – ɤɨɥɢɱɟɫɬɜɨ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚ Ƚɗɋ; P̂  – ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; P̝ ː – ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɚɹ ɫɨɛɫɬɜɟɧɧɵɦɢ ɧɭɠɞɚɦɢ ɫ ɨɞɧɨɝɨ 
ɚɝɪɟɝɚɬɚ. 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 500 ɤȼ: 
 Pː ˃˕. = ͻͲͲ ʛʑ˕; ʙ = ͳ,Ͳ; cosφ˔ = Ͳ,ͺͷ. 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 500 ɤȼ: 
 



34 
 

nˎ = S∑ቀʙ ∙ Pː ˃˕.cosφ˔ቁ + ͳ = ͷͲͳቀͳ,Ͳ ∙ ͻͲͲͲ,ͺͻቁ + ͳ = ͳ,Ͷ͹ ˛˕. (4.4) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 500 ɤȼ ɪɚɜɧɵɦ nˎ = ʹ 
 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͷͲͳ ʹ ∙ √͵ ∙ ͷͲͲ = Ͳ,ʹͻ ˍʏ. (4.5) 

 
ɉɨ ɜɟɥɢɱɢɧɟ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 300/66. Ⱦɨɩɭɫɬɢɦɵɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸ͺͲ ʏ. ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͷͲͳͳ√͵ ∙ ͷͲͲ = Ͳ,ͷͺ ˍʏ. (4.6) 

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

 
Ɍɚɛɥɢɰɚ 4.3 -Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 300/66 

ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0 Ɉɦ/ɤɦ X0 Ɉɦ/ɤɦ b0, ɋɦ/ɤɦ 

3 0,034 0,31 0,000397 

 
4.3.2 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 
 
Ƚɥɚɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 
- ɪɟɦɨɧɬ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 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; 
- 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: 5 (2 ȼɅɗɉ 500 ɤȼ, 3 ɛɥɨɤɚ). ɉɪɢ 
ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ 
ɜɚɪɢɚɧɬ ɫ ɞɜɭɦɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹɦɢ ɧɚ ɬɪɢ ɜɵɤɥɸɱɚɬɟɥɹ (ɩɨɥɭɬɨɪɧɚɹ ɰɟɩɨɱɤɚ).  
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4.4 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ RastrKZ 

 
4.4.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
ʒݔ  = ′′ௗݔ ∙  ܷːˑˏଶ

 ܵːˑˏ = Ͳ,ʹͶ ∙ ͳͷ,͹ͷଶͳ͹͸,ͷ = Ͳ,͵Ͷ ʝˏ. (4.7) 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ʒܧ  = "∗ܧ ∙ ˄ܷ = ͳ,ͳ͵ ∙ ͳͷ,͹ͷ = ͳ͹,ͺ ˍʑ.  (4.8) 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
ʡݔ  = ௎ʙ%∙௎ːˑˏమଵ଴଴∙ௌːˑˏ = ͳͶ͵,͵͵ ʝˏ.  (4.9) 

 
ɋɢɫɬɟɦɚ: 
ʠݔ  =  ܷːˑˏଶܵ

 ˍˊ = ͷͲͲ ଶͷͲͲ = ͷͲͲ ʝˏ. (4.10) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 500 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
ˎݔ  = Ͳ,͵ͳ ∙ ͳ͹Ͳ = ͷʹ,͹Ͳ ʝˏ.  (4.11) 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ݇ʡ = ௎ʜʜ௎ʑʜ = ଵହ,଻ହହଶହ = Ͳ,Ͳ͵.  (4.12) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ 

ɟɞɢɧɢɰɚɯ. 
ݎ̂  = ௫∗ʒ்˃ ,ʒ∙𝜔 = ଴,ଶସ଴,଴ସହ∙ଷଵସ = Ͳ,Ͳʹ ʝˏ.  (4.13) ̝ݎ = ௫ʠ்˃ ,ʠ∙𝜔 = ହ଴଴଴,଴ଷ∙ଷଵସ = Ͷͷ,ͷͲ ʝˏ.  (4.14) 
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ݎˎ = ˇ˖,଴ݎ ∙ ݈ = Ͳ,Ͳ͵Ͷ ∙ ͳ͹Ͳ = ͷ,͹ͺ ʝˏ.  (4.15) 
ݎ̞  = Δ ௞ܲ ∙ ௎మ˄ௌːˑˏమ = Ͳ,ͷͻ ∙ ହଶହమଶହ଴మ = ʹ,͸ ʝˏ.  (4.16) 

 
4.4.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrKZ 
 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɜɧɟɫёɧɧɵɦɢ ɜ RastrKZ ɢɫɯɨɞɧɵɦɢ 

ɞɚɧɧɵɦɢ (ɬɚɛɥɢɰɚ 4.3, 4.4, 4.5).  
 

Ɍɚɛɥɢɰɚ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
ɇɨɦɟɪ ɇɚɡɜɚɧɢɟ ːܷˑˏ, ɤȼ 

1 Ƚ1 15,75 
2 Ƚ2 15,75 
3 Ƚ3 15,75 
4 ɌɊ1 15,75 
5 ɌɊ2 15,75 
6 ɌɊ3 15,75 
7 ɄɊɍɗ 500  500 
8 ɋɢɫɬɟɦɚ 500 

 
Ɍɚɛɥɢɰɚ 4.4 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

Ɍɢɩ 
ɍɡɟɥ 

ɧɚɱɚɥɚ 
ɍɡɟɥ 
ɤɨɧɰɚ 

ɇɚɡɜɚɧɢɟ R Ɉɦ X, Ɉɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ȼɵɤɥ 1 4 Ƚ1 – ɌɊ1 - - - 
ȼɵɤɥ 2 5 Ƚ2 – ɌɊ2 - - - 
ȼɵɤɥ 3 6 Ƚ3 – ɌɊ3 - - - 
Ɍɪ-ɪ 4 7 ɌɊ1 – ɄɊɍɗ 500 2,6 143,33 0,030 
Ɍɪ-ɪ 5 7 ɌɊ2 – ɄɊɍɗ 500 2,6 143,33 0,030 
Ɍɪ-ɪ 6 7 ɌɊ3 – ɄɊɍɗ 500 2,6 143,33 0,030 
Ʌɗɉ 9 10 ɄɊɍɗ 500 - ɋɂɋɌȿɆȺ 5,78 52,70 - 
Ʌɗɉ 9 10 ɄɊɍɗ 500 - ɋɂɋɌȿɆȺ 5,78 52,70 - 

 
Ɍɚɛɥɢɰɚ 4.5 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

ɇɚɡɜɚɧɢɟ 
ɇɨɦɟɪ 
ɭɡɥɚ 

r, Ɉɦ x, Ɉɦ r2, Ɉɦ x2, Ɉɦ r0, Ɉɦ x0, Ɉɦ ȿ, ɤȼ 

Ƚ1 1 0,02 0,34 0,02 0,34 0,02 0,34 17,8 
Ƚ2 2 0,02 0,34 0,02 0,34 0,02 0,34 17,8 
Ƚ3 3 0,02 0,34 0,02 0,34 0,02 0,34 17,8 

ɋɢɫɬɟɦɚ 10 45,50 500,0 45,50 500,0 45,50 500,0 525,0 

 
ȼ ɬɚɛɥɢɰɟ 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 4.6 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 
Ɍɨɱɤɚ ɄɁ ɉ1 Iɩ0

(3) ,ɤȺ Iɩ0
(1) ,ɤȺ 

Ʉ-1 (ɲɢɧɵ 500 ɤȼ) 1ɮ 7 11,58 18,01 
Ʉ-2 (ɲɢɧɵ 500 ɤȼ) 3ɮ 7 7,73 12,03 

Ʉ-3 (ɝɟɧɟɪɚɬɨɪ 15,75 ɤȼ) 3ɮ 1 30,23 47,03 

4.5 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
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ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ 
ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɫɨɟɞɢɧɹɸɳɢɯ ɢɯ 
ɩɪɨɜɨɞɧɢɤɨɜ. ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – 
ɜɚɠɧɟɣɲɢɣ ɷɬɚɩ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɸɛɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɨɬ ɤɨɬɨɪɨɝɨ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɟё ɪɚɛɨɬɵ. Ⱥɩɩɚɪɚɬɵ ɢ ɩɪɨɜɨɞɧɢɤɢ 
ɞɨɥɠɧɵ:  

1)  ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2)  ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ 
ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 

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

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

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

 
4.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ3 15,75 ɤȼ: 
˘˃ˏ.˄˃˓,ʒܫ  = ͳ,Ͳͷ ⋅ ˏʒ,ːˑܫ = ͳ,Ͳͷ ⋅ ܵʒ,ːˑˏ√͵ ⋅ ʒܷ,ːˑˏ = = ͳ,Ͳͷ ⋅ ଵ଻଺,ହ√ଷ⋅ଵହ,଻ହ = ͹,ͳͷ ˍʏ.  

(4.17) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/500: 
˘˃ˏ.˄˃˓,ʡଵ−ʡଷܫ  = ͳ,Ͳͷ ⋅ ௌʡ,ːˑˏ√ଷ⋅௎ʡ,ːˑˏ = ͳ,Ͳͷ ⋅ ଶହ଴√ଷ⋅ହଶହ = ʹ͹ͷ ʏ.  (4.18) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɹɯ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 500 ɤȼ: 
˘˃ˏ.˄˃˓,ʚଵ−ʚଷܫ  = ௌ˓˃˄.ˏ˃˘√ଷ⋅௡𝑊⋅௎ːˑˏ = ହ଴ଵ,଴√ଷ⋅ଶ⋅ହ଴଴ = ʹͻͲ ʏ.  (4.19) 

ˉ˕˖.˄˃˓,ʚଵ−ʚଷܫ  = ܵ˓˃˄.ˏ˃˘√͵ ⋅ ሺ݊𝑊 − ͳሻ ⋅ ːܷˑˏ = ͷͲͳ,Ͳ√͵ ⋅ ͳ ⋅ ͷͲͲ = ͷͺͲ ʏ. (4.20) 
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4.5.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ 

 
ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ : ːܷˑˏ ൒ ːܷˑˏ.˔; ܫːˑˏ ൒ ˏ˓ːˑ,ˍܤ ;௠௔௫,˄˃˓ܫ ൒  .˚˔˃˓,ˍܤ
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɢ ɁȺɈ 

«ȼɁȼȺ» ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-20-50/10000 ɍ3 ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ-20/10000 ɍ3 (Ɍɚɛɥɢɰɚ 4.7). 

 
Ɍɚɛɥɢɰɚ 4.7–ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ. 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
ȼɵɤɥɸɱɚɬɟɥɶ 

ȼȽȽ-20-50/10000 ɍ3 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 

ɊȼɊɁ-20/10000 ɍ3 ˔ܷˈ˕ˋ ːˑˏ = ͳͷ,͹ͷ ˍʑ ːܷˑˏ = ʹͲ ɤȼ ːܷˑˏ = ʹͲ ɤȼ ܫʒ.˓˃˄ = ͹ͳͷͲ ʏ ܫːˑˏ = ͳͲͲͲͲ Ⱥ ܫːˑˏ = ͳͲͲͲͲ Ⱥ ܫ௡଴ = ͵Ͳ,ʹ͵ ɤȺ ܫ˒˓.˔ˍ˅ = ͻͲ ɤȺ 𝑖˒˓.˔ˍ˅ = ͳʹͷ ɤȺ 𝑖௬ = Ͷ͹,Ͳ͵ ɤȺ 𝑖˒˓.˔ˍ˅ = ʹ͵Ͳ ɤȺ ܫ˕.˔˕ = ͵ͳͷ ɤȺ 

ˎˍ˕ːˑˏ.ˑܫ - = ͷͲ ɤȺ ݐˑ˕ˍˎ = ͵ ˔. ʑˍ.˓˃˔˚ = ௡଴ଶܫ ∙ ˍ˕ˑݐ) + =൯ˊ˓ݐ ͺʹ,ͷʹ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = ʹͶ ʛʏଶ ∙ ˔ ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = ʹ͸ͺ ʛʏଶ ∙ ˔ 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-20-

50/10000 ɍ3: 
 𝑖௔𝜏 = √ʹ ∙ ˑ˒ܫ ∙ ˈ− 𝜏ʡ˃ = √ʹ ∙ ͵Ͳ,ʹ͵ ∙ ˈ−଴,଴ଵ଴,଴ଷ = ͵ʹ,ͳ͵ ˍʏ. (4.21) 

 𝑖௔𝜏√ʹܫ˒ˑ ∙ ͳͲͲ% = ͹ʹ% < ͻͲ%. (4.22) 

 
ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ», 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3.  
ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ 

ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ.  

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

 
4.5.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
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ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ 
«ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.8. 

 
Ɍɚɛɥɢɰɚ 4.8 –ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ːܷˑˏ ʒܷ = ͳͷ,͹ͷ ˍʑ ːܷˑˏ = ʹͲ ˍʑ ܫ˓˃˄ ୫a୶ < ˄˃˓.ʒܫ ˏːˑܫ = ͻͲͶͷ ʏ ܫːˑˏ = ͳͺͲͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ȽɄ 

«ɗɥɟɤɬɪɨɳɢɬ» - ɌɆ ɋɚɦɚɪɚ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-
20 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 

 
Ɍɚɛɥɢɰɚ 4.9– ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ːܷˑˏ ʒܷ = ͳͷ,͹ͷ ˍʑ ːܷˑˏ = ʹͲ ˍʑ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 15,75 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ–20 ɍɏɅ1 ɮɢɪɦɵ ɁȺɈ 
«ɁɗɌɈ». 

 
4.5.4 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 500 ɤȼ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ 

ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɩɚɪɚɦɟɬɪɨɦ, 
ɞɚɧɧɵɦ ɜ ɤɚɬɚɥɨɝɟ.  

Ɍ155 ɦɚɪɤɢ ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» – ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫ 
ɩɪɭɠɢɧɧɵɦ ɩɪɢɜɨɞɨɦ, ɤɨɦɩɚɧɢɢ «Ʉɨɧɬɚɤɬ». ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 

 
Ɍɚɛɥɢɰɚ 4.10–ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɹɱɟɣɤɢ ɄɊɗ 500 ɤȼ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Uɫɟɬɢ ɧɨɦ = ͷͲͲ ɤȼ Uːˑˏ = ͷͲͲ ɤȼ Iɪɚɛ ୫a୶ = ʹͻͲ Ⱥ Iːˑˏ = ͸͵ͲͲ Ⱥ I୬଴ = ͳͳ,ͷͺ ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͸͵ ɤȺ i୷ = ͳͺ,Ͳͳ ˍʏ i˒˓.˔ˍ˅ = ͳ͸Ͷ ɤȺ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ൯ = ͳͳ,ͷͺଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ= ͷ,͵͸ ˍʏଶ ∙ ˔ 

ʑˍ.˓˃˔˚ = Iଶ̞ ∙ (tˑ˕ˍ + t˓ˊ൯ = ͸͵ଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ= ͳͷͺ,ͺ ˍʏଶ ∙ ˔ 

 
Ɍɚɛɥɢɰɚ 4.11 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

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

ɋɨɝɥɚɫɧɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼɵɛɪɚɧ Ɉɉɇ-ɉ-500/220/10 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ». 
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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-1230/140-56: 
 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 ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.1, 5.2, 5.3. 

 
Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ 1260/185-76 ɍɏɅ4 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 176,5 

ɚɤɬɢɜɧɚɹ, Ɇȼɬ 150 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 15,75 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,89 

ɱɚɫɬɨɬɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 78,9 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, ɤȺ 6,470 
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1800 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɟ, ȼ 

270 

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 
0,022 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 1,15 
ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɨɜ 

ɝɟɧɟɪɚɬɨɪɚ 
ɝɥɚɜɧɵɯ 3 

ɧɟɣɬɪɚɥɶɧɵɯ 3 
ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ ɂɡɨɥɢɪɨɜɚɧɧɚɹ ɧɟɣɬɪɚɥɶ 
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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-6300/20 ɍɁ 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɤȼȺ 6300 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ ȼɇ: 15,75; ɇɇ: 6,3. 
ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ,% 7,5 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ ∆/ܻ − ͳͳ 

 
5.3 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ˏːˑܫ  = ܵʜʝʛʑܷʜ ∙ √͵ = ͳ͹͸ͷͲͲͳͷ,͹ͷ ∙ √͵ = ͸Ͷ͹Ͳ ʏ. (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ሺଶሻʜʝʛ ʒܫ  = ʜʝʛ∙𝐾˔˘݊ʡʡܫ = ͸Ͷ͹Ͳ ∙ ͳͺͲͲͲ/ͷ = ͶͲͶͶ ʏ. (5.2) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ሺଵሻʑʜܫ  = ܵʜʝʛ ʡܷʜʜ ∙ √͵ = ʹͷͲͲͲͲͷʹͷ ∙ √͵ = ʹ͹ͷ ʏ. (5.3) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ȼɇ: 
ሺଶሻʜʝʛܫ  = = ʜʝʛ݊ʡʡ ʑʜܫ ʹ͹ͷ͵ͲͲ/ͷ = Ͷ,ͷͺ͵ ʏ. (5.4) 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
ʜʜ ʡʔܫ  = ʜʝʛ ʟʝʡͳ,ʹʹͷͷܫ = ͳͺͲͲͳ,ʹʹͷͷ = ͳͶ͸ͻ ʏ. (5.5) 
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Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵʡʔ = √͵ ∙ ܷʜʜ ʡʔ ∙ ʜʜ ʡʔܫ = √͵ ∙ Ͳ,Ͷ ∙ ͳͶ͸ͻ = ͳͲͳ͹ ʏ. (5.6) 
 
ɉɪɢɧɢɦɚɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-1600/15,75/0,4. 
ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ: 
ʑʜ ʡʔܫ  = ܵʜʝʛ ʡʔːܷˑˏ ∙ √͵ = ͳ͸ͲͲͳͷ,͹ͷ ∙ √͵ = ͷͺ,͸ͷ 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 = ͸Ͷ͹Ͳ 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 ∙ ͸Ͷ͹Ͳ = ͵ʹͶ 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 ∙ ͸Ͷ͹Ͳ = ͻ͹ͳ 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. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:  
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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 ∙ ͸Ͷ͹Ͳ = ͵ͲͶ͸͵ ʏ. (5.11) 

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

 
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.  (5.13) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ. (5.14) 

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

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

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

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

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

˔˕ˑܫ  = ͸ ∙  ː . (5.15)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 ∙ ͸Ͷ͹Ͳ = ͳʹͻͶ ʏ. (5.16) 
 
5.4.3 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

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

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

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 



47 
 

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,ͳ + Ͳ,ͲͲͺ + Ͳ,Ͷͷ = = ͳ,ͷ͸ ˏˍʣ˗˃ˊ˖ , (5.17) 

 
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 ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ. 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ଴ܷ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ,  (5.18) 
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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 ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; ଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 

଴ܷ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ͷʹͷ√͵ = ͳͲͳ,ͲͶ ˍʑ. (5.19) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 15,75 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = = ͳ,͹͵ ∙ ͳͷ,͹ͷ ∙ ͵ͳͶ ∙ ͳ,ͷ͸ ∙ ͳͲ−଺ = ͳ͵,͵ͷ ʏ. (5.20) 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ (ɩɨ ɮɨɪɦɭɥɟ 5.16): 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ͳͲͳͲͶͲ ∙ Ͳ,ͲͳͷͲ,Ͳͳͷ + ͳ,ͷ͸ = Ͷͺͳ,ͳͶ ʑ.  

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 

ʠܷʟ ൒ ʙʜʙʑ ∙ ͵݊ʡʜ ∙ ଴ܷ Эʚ.ʠʡ = ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ Ͷͺͳ,ͳͶͳͷ,͹ͷ√͵ ∙ Ͳ,ͳ͵ ,  (5.21) 

 ʠܷʟ ൒ ʹ,͹ͺ,  
 

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%.    (5.22) 

 
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 ∙ ͳͷ͹ͷͲͳͷ͹ͷͲ/ͳͲͲ = ͳͶͲ ʑ.  (5.23) 

 
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 ∙ ͳͷ͹ͷͲͳͷ͹ͷͲ/ͳͲͲ = ͳʹͲ ʑ. (5.24) 

 
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,  (5.25)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 ,  (5.26) 

 
ɝɞɟ ܣ = ͳ͸ – 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͹ ∙ ͸Ͷ͹Ͳ = Ͷͷ͵ ʏ ሺͲ,Ͳ͹ ∙  ʜሻ. (5.27)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.   (5.28) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ,  (5.29) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ   = Ͳ,ͳͷ ∙ ʜܫ = ͻ͹ͳ ʏ ሺͲ,ͳͷ ∙  ʜሻ.  (5.30)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 ˔. (5.31) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ͳ͸ሺܫ∗ଶሻଶ. (5.32) 

 ʏʗʝ = ͳ͸ = ଶଶ∗ܫ ∙  ʠʟ. (5.33)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 
ɬɨɤɭ ɨɛɪɚɬɧɨɣ 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 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 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 ∙ ሺʹ͸͸,͸͹ + Ͳ,Ͳ͵Ͷ + Ͳ,Ͳͻʹሻ = = Ͳ,ͲͲͳͶͶ ˑ. ˈ..  

(5.34) 

′′∗ௗݔ  = ′′ௗݔ ( ʑܷʜܷʜʜ)ଶ = Ͳ,ʹͶ ( ͷʹͷͳͷ,͹ͷ)ଶ = ʹ͸͸,͸͹ ʝˏ. (5.35) 

∗ˎݔ  = ˇ˖ ଴ݔ ∙ ݈ ∙ ܵʐːܷˑˏଶ = Ͳ,͵ͳ ∙ ͳ͹Ͳ ∙ ͳ͹͸,ͷͷʹͷଶ = Ͳ,Ͳ͵Ͷ ʝˏ. (5.36) 

∗ʡݔ  = ܷʙ%ͳͲͲ ∙ ܵʐܵːˑˏ = Ͳ,ͳ͵ͳͲͲ ∙ ͳ͹͸,ͷʹͷͲ = Ͳ,Ͳͻʹ  (5.37) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
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∗.ଶʠ.ʖܫ = ∗.ଶʠ.ʖܫ ∙ ʹ ∙ ʑܷʜܷʜʜ = Ͳ,ͲͲͳͶͶ ∙ ʹ ∙ ͷʹͷͳͷ,͹ͷ = Ͳ,Ͳͻ͸ ˑ. ˈ. (5.38) 

 
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 ∙ ሺʹ͸͸,͸͹ + Ͳ,Ͳ͵Ͷሻ = Ͳ,ͲͲͳͶͶ ˑ. ˈ.. 

(5.39) 

 
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, (5.40)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. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
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ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ.   (5.41)ܫ

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2: 
 

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

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

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

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
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. (5.42)ܫ

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

ʠܷʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͷ͹ͷͲͳ,Ͳ͵ ∙ ͳͷ͹ͷͲͳͲͲ = ͸͸ ʑ.  (5.43) 

 
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 ∙ ͷ͵,Ͳʹ = ͳʹ͵,ͳͷ ʝˏ,  

(5.44) 

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

 ܼʡ = Ͳ,ͳ͵ ∙ ͷʹͷʹͷͲ ଶ = ͳͶ͵,͵͵ ʝˏ.  

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
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 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳ͵ ∙ ͳ͹͸,ͷʹͷͲ + Ͳ,ͷͅ ∙ ͳ͹͸,ͷͷʹͷଶ ∙ ͷ͵,Ͳʹ = Ͳ,ͳ.  

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳ ∙ ͳ,Ͷͳ = Ͳ,ͳͶͳ ʝˏ,  (5.45) 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵହ,଻ହమଵ଻଺,ହ = ͳ,Ͷͳ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 
 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳͶͳ ∙ ͹ͲͲͲͷͳͷ͹ͷͲͳͲͲ = ͳ,ʹͷ ʝˏ.   (5.46) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,ʹͷ 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 = ͳͷ,͹ͷ ∙ ͳͲଷ√͵ ∙ ͸Ͷ͹Ͳ = ͳ,Ͷͳ ʝˏ, (5.47) 

 
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,Ͷͺ,  (5.48) 

 
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,Ͷͺ = Ͳ,͵ͺ ˑ. ˈ.. (5.49) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͷͲ,ͻͷ ∙ ʹ,Ͷͺ = Ͳ,͵͸. (5.50) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸͹°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ.. (5.51) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ͳͷ,͹ͷଶͳ͹͸,ͷ = Ͳ,Ͷͻ ʝˏ. (5.52) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,Ͷͷ ∙ ͺͲͲͲ/ͷͳͷ͹ͷͲ/ͳͲͲ = Ͷ,͸ ʝˏ. (5.53) 

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

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ͳͻ ʝˏ, ܼ஼ʛଶ = Ͳ,͸ͻ 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.  (5.54)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.  (5.55)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 
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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.  (5.56)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. 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
1) ɉɥɚɧ ɪɟɤɢ ɜ ɫɬɜɨɪɟ ɩɥɨɬɢɧɵ; 
2) Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ (ɉɪɢɥɨɠɟɧɢɟ Ƚ); 
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 (0,1%) – 9538 ɦ3/ɫ;  
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ (0,01%) – 11055 ɦ3/ɫ; 
6) Ɉɬɦɟɬɤɢ: 
ɚ) ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɇɉɍ) – 120 ɦ; 
ɛ) ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ (Ɏɉɍ) – 121 ɦ; 
ɜ) ɨɬɦɟɬɤɚ ɞɧɚ – 80 ɦ; 
7) ɇɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɭɡɥɚ: ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ; 
8) Ɋɚɫɯɨɞ ɱɟɪɟɡ 1 ȽȺ (Q 1 ȽȺ): 479 ɦ3/ɫ; 
9) Ʉɨɥɢɱɟɫɬɜɨ ȽȺ – 3 ɲɬ. 
 
6.2 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɩɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. 
 
6.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ (ɇ=36 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ (ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ – ɢɡɜɟɫɬɧɹɤ) 
[31], ɩɪɢɫɜɨɟɧ: II I. 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ [31]. ɉɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (N=443 Ɇȼɬ), ɩɪɢɫɜɨɟɧ: II . 

Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ (ɱɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ 
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ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
1250000 (ɇɢɠɧɢɣ ɇɨɜɝɨɪɨɞ) ɱɟɥɨɜɟɤ, ɱɬɨ ɛɨɥɟɟ 3000), ɩɪɢɫɜɨɟɧ: I. 

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

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

ɮɨɪɦɭɥɟ: 
 ∇ʒʞ = ʜʞʢߘ + ℎଵ% + ˃, (6.1) 
 

ɝɞɟ ℎଵ%- ɜɵɫɨɬɚ ɜɨɥɧɵ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%; ∆ℎ௦௘௧ - ɜɵɫɨɬɚ 
ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ - ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ 
ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫɚ – 0,8 ɦ. 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ ɇɉɍ: 
 d = 𝛻ʜʞʢ−𝛻ʓʜʏଶ = ଵଶ଴−଼଴ଶ = ʹͲ ˏ.  (6.2) 

 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 g ∙ tV = ͻ,ͺͳ ∙ ͸ ∙ ͵͸ͲͲͳͺ = ͳͳ͹͹ʹ, (6.3) 

 g ∙ LVଶ = ͻ,ͺͳ ∙ ͳͺͲͲͲͳͺଶ = ͷͶͷ, (6.4) 

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

Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ [32] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 
ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷ ∙ λ̅d) ɢ ɡɧɚɱɟɧɢɹɦ ୥∙tV   ɢ  ୥∙LVమ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  ୥∙୦̅Vమ   

ɢ  ୥∙T̅V . 

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

- Ɉɩɪɟɞɟɥɹɟɦɵɟ ɡɧɚɱɟɧɢɹ:   
 g ∙ hVଶ = Ͳ,Ͳʹͺ, 

 g ∙ hVଶ = Ͳ,Ͳͺʹ, 
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g ∙ TV = ʹ,ͳ, 
 g ∙ TV = Ͷ,Ͳ͹. 

 

 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɵɟ.  
Ɉɬɫɸɞɚ: 
 h = Ͳ,Ͳʹͺ ∙ Vଶg = Ͳ,Ͳʹͺ ∙ ͳ͸ଶͻ,ͺͳ = Ͳ,͹͵ ˏ. (6.5) 

 T = ʹ,ͳ ∙ Vg = ʹ,ͳ ∙ ͳ͸ͻ,ͺͳ = ͵,Ͷ͵ ˔. (6.6) 

 
ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 λd = Tଶ ∙ gʹ ∙ π = ͻ,ͺͳ ∙ ͵,Ͷ͵ଶʹ ∙ ͵,ͳͶ = ͳͺ,͵͵ ˏ. (6.7) 

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

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

ɉɨ ɮɨɪɦɭɥɟ (6.9): 
  hଵ% = Ͳ,͹͵ ∙ ʹ,ͳ = ͳ,ͷ͵ ˏ.   

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʐʞ = ͳʹͲ + ͳ,ͷ͵ + Ͳ,ͺ = ͳʹʹ,͵͵ ˏ,   
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ∇ʒʐʞ = ͳʹʹ,͵͵ ˏ. 
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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: 
 ܳ˓ = ܳ௠௔௫.ˑ˔ː. − ܳʒЭʠ − ܸ˒ ˑˎݐ˔˓ = = ͻͷ͵ͺ − ሺ͵ − ͳሻ · Ͷ͹ͻ − ͸,ʹ͸ ∙ ͳͲଽ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ − ͵ʹͺ = ͹ͺͶͻ ˏଷ ˔⁄ , (6.10) 

 
ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ,  ܸ˒ ˑˎ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ (4 ɦɟɫɹɰɚ); ܳʒЭʠ − ɞɨɩɭɫɬɢɦɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n-1) ɩɪɢ ɱɢɫɥɟ 
ɚɝɪɟɝɚɬɨɜ ɞɨ 6 ɜɤɥɸɱɢɬɟɥɶɧɨ [3], ܳʒʏ – ɪɚɫɯɨɞ ɱɟɪɟɡ 1 ɚɝɪɟɝɚɬ, 308 ˏଷ ˔⁄ . 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ʑ = ܳ˓.ˑ˔ː.ݍ˅ = ͹ͺͶͻͷ͹,Ͳ = ͳ͵͹,͹ͳ ˏ, (6.11) 

 
ɝɞɟ  ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ Ͷͷ,͸ = ͷ͹,Ͳ  ˏଶ ˔⁄ , (6.12) 
 

ɝɞɟ   qр – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = [ℎߥ] ∙ ℎʜʐ = ͸,Ͳ ∙ ͹,͸ = Ͷͷ,͸ ˏଶ ˔⁄ , (6.13) 

 
ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɭ Q= f(H),ɍɇȻ = 87,6 ɦ, ɬɨɝɞɚ  
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ℎʜʐ = ʢʜʐ − ∇ˇː˃ = ͺ͹,͸ − ͺͲ,Ͳ = ͹,͸ ˏ, (6.14) 

 
ɝɞɟ [ߥℎ] − ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 6,0 ɦ/ɫ. 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 
ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 16 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: 

 ݊′ = ʑܾ = ͳ͵͹,͹ͳͳ͸ = ͺ,͸ͳ ≈ ͻ. (6.15) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ ɢ, ɫɨɝɥɚɫɧɨ  [33], ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ 

ɡɚɬɜɨɪɨɜ ɛɨɥɟɟ ɲɟɫɬɢ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɜɟɪɨɹɬɧɭɸ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɪɵɬɢɹ 
ɨɞɧɨɝɨ ɡɚɬɜɨɪɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɜɟɥɢɱɢɬɶ ɧɚ ɟɞɢɧɢɰɭ => 

 ݊ = ݊′ + ͳ = ͻ + ͳ = ͳͲ. (6.16) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɜɧɚ: 
 ʑ′ = ܾ ∙ ݊′ = ͳ͸ ∙ ͻ = ͳͶͶ ˏ. (6.17) 

 ʑ = ܾ ∙ ݊ = ͳ͸ ∙ ͳͲ = ͳ͸Ͳ ˏ. (6.18) 
 
Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ ߜʐ = Ͳ,ͳ͸ ∙ ܾ + ሺͲ,ͷ − ʹሻˏ = Ͳ,ͳ͸ ∙ ͳ͸ + ͳ,ͶͶ = Ͷ ˏ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 
 ʑ′ʐ = ʑ′ + ሺ݊′ − ͳሻ ∙ ʐߜ = ͳͶͶ + ሺͻ − ͳሻ ∙ Ͷ = ͳ͹͸ ˏ;. (6.19) 

 ʑʐ = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ͳ͸Ͳ + ሺͳͲ − ͳሻ ∙ Ͷ = ͳͻ͸ ˏ.           (6.20) 
 
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 = ( ͹ͺͶͻͲ,Ͷͻ ∙ ͳͶͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄
= ͺ,ͷͺ ˏ, 

(6.21) 
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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 = 

= ( ͹ͺͶͻͲ,Ͷͻ ∙ ͳ ∙ Ͳ,ͻͷʹ ∙ ͳ ∙ ͳͶͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͺ,ͺ͸ ˏ, 
(6.22) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ߝ  = ͳ − Ͳ,ʹ ∙ ଴ଵܪ ∙ ܾߦ = ͳ − Ͳ,ʹ ∙ ͺ,ͷͺ ∙ Ͳ,Ͷͷͳ͸ = Ͳ,ͻͷʹ, (6.23) 

 
ɝɞɟ  ߝ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, 𝜎௡ = ͳ, 
ξ0 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɢ ɨɬ ɮɨɪɦɵ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ [33], ξ0=0,45. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ V0: 

ܪ  = ଴ଶܪ − ߙ ∙  ଴ଶʹ݃ = ͺ,ͺ͸ − ͳ,ͳ ∙ ͳ,Ͳଶʹ ∙ ͻ,ͺͳ = ͺ,ͺͳ ˏ, (6.24) 

 
ɝɞɟ  ଴ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ.  

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

 ଴ = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺܤ + ሺ݊ − ͳሻߜʐሻ = = ͹ͺͶͻሺͳʹͲ − ͺͲሻሺͳͶͶ + ሺͻ − ͳሻ ∙ Ͷሻ = ͳ,Ͳ  ˏ ˔⁄ , 
(6.25) 
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ɝɞɟ  ߜʐ −ɬɨɥɳɢɧɚ ɛɵɤɚ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɚɧɟɟ.  
          α − ˍˑˠ˗˗ˋ˙ˋˈː˕ ʙˑ˓ˋˑˎˋ˔˃, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ  α = ͳ,ͳ. 
Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ, ɫɨɝɥɚɫɧɨ [36] ܪ˔˕ =ͻ,Ͳ ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳʹͲ,Ͳ − ͻ,Ͳ = ͳͳͳ,Ͳ ˏ. (6.26) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͳͳͳ,Ͳ + ͳ,͸ ∙ ͻ,Ͳ = ͳʹͷ,Ͷ ˏ. (6.27) 
 
ɋɪɚɜɧɢɜɚɹ ɫ ɨɬɦɟɬɤɨɣ 122,33 ɩɨɥɭɱɟɧɧɨɣ ɜ ɩɭɧɤɬɟ 6.3.1, ɩɪɢɦɢɧɚɟɦ 

ɢɬɨɝɨɜɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 125,4 ɦɟɬɪɨɜ, ɬɚɤ ɤɚɤ ɨɧɚ ɛɨɥɶɲɟ. 
ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɨɣ:   
 H˒ˎ = ∇ʒʐ − ∇˒ˑˇˑ˛˅˞ = ͳʹͷ,Ͷ − ʹ͵ʹ = ͹Ͳ,͸ ˏ. (6.28) 
 
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˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒЭʠ − ܸ˒ ˑˎݐ˔˓ = = ͳͳͲͷͷ − ሺ͵ − ͳሻ · Ͷ͹ͻ − ͸,ʹ͸ ∙ ͳͲଽ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ − ͵ʹͺ = = ͻ͵͸͸ ˏଷ ˔⁄ , 
(6.29) 

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

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: 

.˅଴ଵ˒ˑܪ  = ቆ ܳ˓.˒ˑ˅݉ ∙ ܤ ∙ √ʹ݃ቇଶ ଷ⁄ = ( ͻ͵͸͸Ͳ,Ͷͻ ∙ ͳ͸Ͳ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄
= ͺ,ͻͻ ˏ 

(6.30) 

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
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.˅଴ଶ˒ˑܪ = ( ܳ˓.˒ˑ˅݉˒ˑ˅ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ ܤ ∙ √ʹ݃)ଶ ଷ⁄ = 

= ቆ ͻ͵͸͸Ͳ,ͶͻͲ ∙ ͳ ∙ Ͳ,ͻͶͻ ∙ ͳ ∙ ͳ͸Ͳ ∙ √ʹ ∙ ͻ,ͺͳቇʹ ͵⁄ = ͻ,͵ͳ ˏ. 
(6.31) 

ߝ  = ͳ − Ͳ,ʹ ∙ ͺ,ͻͻ ∙ Ͳ,Ͷͷͳ͸ = Ͳ,ͻͶͻ.  

 
ɇɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ ɞɥɹ 

ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 

଴ܸ ˒ˑ˅ = ܳ˓.˒ˑ˅ሺߘʣʞʢ − ʓʜʏሻߘ ∙ ܤ = = ͻ͵͸͸ሺͳʹͳ − ͺͲሻ ∙ ሺͳ͸Ͳ + ሺͳͲ − ͳሻ ∙ Ͷሻ = ͳ,ͳ͸͸ ˏ ˔⁄  , 
(6.32) 

 
ɝɞɟ   ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɦɟɬɤɭ Ɏɉɍ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 170 ɦ, ɤɨɬɨɪɚɹ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 

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

˅ˑ˒ܪ  = ˅଴ଶ ˒ˑܪ − ߙ ∙ ଴ ˒ˑ˅ଶʹ݃ = ͻ,͵ͳ − ͳ,ͳ ∙ ͳ,ͳ͸͸ଶʹ ∙ ͻ,ͺͳ = ͻ,ʹ͵ ˏ. (6.33) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
   ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͳͳͳ + ͻ,ʹ͵ = ͳʹͲ,ʹ͵ ˏ. (6.34) 
 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɨɬɦɟɬɤɢ ∇ʣʞʢ ɪɚɜɧɨɣ 121,0 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˔˕ = ͳͲ,Ͳ ˏ. ɉɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 6.2. 
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Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ  
№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

1 0 1,13 21 18,00 11,12 
2 0,90 0,32 22 18,90 12,32 
3 1,80 0,06 23 19,80 13,57 
4 2,70 0,00 24 20,70 14,88 
5 3,60 0,05 25 21,60 17,05 
6 4,50 0,24 26 22,50 17,64 
7 5,40 0,54 27 23,40 19,10 
8 6,30 0,90 28 24,30 20,60 
9 7,20 1,31 29 25,20 22,16 
10 8,10 1,78 30 26,10 23,49 
11 9,00 2,30 31 27,00 25,42 
12 9,90 2,89 32 27,90 27,12 
13 10,80 3,55 33 28,80 28,86 
14 11,70 4,28 34 29,70 30,65 
15 12,60 5,08 35 30,60 32,48 
16 13,50 5,95 36 31,50 34,36 
17 14,40 6,88 37 32,40 36,28 
18 15,30 7,86 38 33,30 38,24 
19 16,20 8,88 39 34,20 40,24 
20 17,10 9,97 40 35,10 42,28 

 

 
Ɋɢɫɭɧɨɤ 6.2 – ɉɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ 
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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 (ɪɢɫ. 6.3). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ 
ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.௠௔௫ଶ݃ ∙ ሺܤ + ሻଶయ˄ߜ∑ = √ ͳ,ͳ ∙ ͹ͺͶͻଶͻ,ͺͳ ∙ ሺͳͻ͸ሻଶయ = ͷ,͸Ͷ ˏ. (6.35) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ʜʞʢߘ − ʓʜʏߘ = ͳʹͲ − ͺͲ = ͶͲ ˏ. (6.36) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 Ɍ బ் = బ்ℎˍ˓ = ସ଴ହ,଺ସ = ͹,Ͳͻ ˏ. (6.37) 

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

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

ɨɩɪɟɞɟɥɹɸ Ɍ˔ = Ͳ,͵ʹ ɢ Ɍ˔`` = ʹ,Ͷ. 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = Ɍ௖ ∙ ℎˍ˓ = Ͳ,͵ʹ ∙ ͷ,͸Ͷ = ͳ,ͺͳ ˏ. (6.38) 
 ℎ௖̀̀ = Ɍ௖ `` ∙ ℎˍ˓ = ʹ,Ͷ ∙ ͷ,͸Ͷ = ͳ͵,ͷͷ ˏ.  (6.39) 
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Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ˓=9538 (ɦ3/ɫ), hɇȻ = 7,6 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ (hc

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

ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɨɞɨɛɨɣɧɵɦ ɤɨɥɨɞɰɟɦ. 

 
6.3.2.6 Ɋɚɫɱёɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ ɢ ɟɝɨ ɞɥɢɧɵ. 
Ƚɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɝɥɭɛɢɧ ɤɨɥɨɞɰɚ, ɨɩɪɟɞɟɥёɧɧɵɯ 
ɪɚɫɱɟɬɨɦ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5-10 %. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ, ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀ = 𝜎 ∙ ℎ௖̀̀ − ሺℎː˄ + ܼ′ሻ, (6.40) 

 
ɝɞɟ 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɜɟɥɢɱɢɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɜ ɤɨɥɨɞɰɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ, 𝜎 = ͳ,ͳ; ܼ′ - ɩɟɪɟɩɚɞ ɫɜɨɛɨɞɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɬɟɫɧɟɧɢɟɦ ɩɨɬɨɤɚ ɫɧɢɡɭ ɭɫɬɭɩɨɦ ɝɥɭɛɢɧɨɣ d. 
 ܼ′  = ʹଶݍ ∙ ݃ ∙ ቆ ͳ𝜑ଶ ∙ ℎː˄ଶ − 𝜎ଶߙ ∙ ℎ௖"ଶቇ = = ͶͲ,Ͳͷଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ ͹,͸ଶ − ͳ,ͳͳ,ͳଶ ∙ ͳ͵,ͷͷଶ) = ͳ,ʹ͹ ˏ, 

(6.41) 

 
ɝɞɟ 𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, ɡɚɜɢɫɹɳɢɣ 
ɨɬ ɤɪɨɦɤɢ ɭɫɬɭɩɚ, ɩɪɢɧɢɦɚɟɬɫɹ 0,92. 
ݍ  = ܳˑ˔ː.˓.ܤ + ˄ߜ∑ = ͹ͺͶͻͳͻ͸ = ͶͲ,Ͳͷ ˏଶ/˔. (6.42) 

 
Ɍɨɝɞɚ, ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɛɭɞɟɬ ɪɚɜɧɚ 
 ݀ = ͳ,ͳ ∙ ͳ͵,ͷͷ − ሺ͹,͸ + ͳ,ʹ͹ሻ = ͸,Ͳ͵ ˏ.  

 
ɇɚɯɨɞɢɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɞɥɹ ɜɬɨɪɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ: 

଴ܧ  = ʜʞʢ − ʓʜʝ + ݀ = ͳʹͲ − ͺͲ + ͸,Ͳ͵ = Ͷ͸,Ͳ͵ ˏ. (6.43) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
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Ɍ బ் = ʔబℎˍ˓ = ସ଺,଴ଷହ,଺ସ = ͺ,ͳ͸ ˏ. (6.44) 

 
ɉɨ ɝɪɚɮɢɤɭ [4, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ 

ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɟɥɢɱɢɧɵ Ɍ బ், ɨɩɪɟɞɟɥɹɸ Ɍ˔ = Ͳ,͵Ͳ ɢ Ɍ బ் `` = ʹ,ͶͶ. 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = Ɍ௖ ∙ ℎˍ˓ = Ͳ,͵Ͳ ∙ ͷ,͸Ͷ = ͳ,͸ͻ ˏ. (6.45) 

  ℎ௖̀̀ = Ɍ௖ `` ∙ ℎˍ˓ = ʹ,ͶͶ ∙ ͷ,͸Ͷ = ͳ͵,͹͹ ˏ. (6.46) 

  ܼ′  = ͶͲ,Ͳͷଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ ͹,͸ଶ − ͳ,ͳͳ,ͳଶ ∙ ͳ͵,͹͹ଶ) = ͳ,ʹͺ ˏ.  

  ݀ = ͳ,ͳ ∙ ͳ͵,͹͹ − ሺ͹,͸ + ͳ,ʹͺሻ = ͸,ʹͺ ˏ.  

 
ȼ ɬɪɟɬɶɟɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 

଴ܧ  = ͳʹͲ − ͺͲ + ͸,ʹͺ = Ͷ͸,ʹͺ ˏ. 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 Ɍ బ் = ସ଺,ଶ଼ହ,଺ସ = ͺ,ʹͲ ˏ. 

 
ɉɨ ɝɪɚɮɢɤɭ [4, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ 

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

ɨɩɪɟɞɟɥɹɸ Ɍ˔ = Ͳ,ʹͻ͸ ɢ Ɍ బ் `` = ʹ,Ͷ͸. 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = Ͳ,ʹͻ͸ ∙ ͷ,͸Ͷ = ͳ,͸͹ ˏ. 

 ℎ௖̀̀ = ʹ,Ͷ͸ ∙ ͷ,͸Ͷ = ͳ͵,ͺͻ ˏ. 
 ܼ′  = ͶͲ,Ͳͷଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ ͹,͸ଶ − ͳ,ͳͳ,ͳଶ ∙ ͳ͵,ͺͻଶ) = ͳ,͵Ͳ ˏ. 
 ݀ = ͳ,ͳ ∙ ͳ͵,ͺͻ − ሺ͹,͸ + ͳ,͵Ͳሻ = ͸,ͶͲ ˏ. 

 
Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɜ ɬɪɟɬɶɟɦ ɢ ɜɬɨɪɨɦ 

ɩɪɢɛɥɢɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɶɲɟ 3%, ɬɨ ɩɪɢɧɢɦɚɟɦ ݀ = ͸,ͶͲ ˏ. 
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Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 ʞʑ = ʓʜʝ − ݀ = ͺͲ,ͲͲ − ͸,ͶͲ = ͹͵,͸Ͳ ˏ. (6.47) 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɧɟɦ ɝɚɫɢɬɟɥɹ: 
 ݈˅ = ሺͲ,͹ͷ ÷ ͳ,Ͳሻ ∙ ݈˒˓. (6.48) 
  ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖̀̀ − ℎ௖̀൯ = = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳ͵,ͺͻ − ͳ,͸͹ሻ = ͸ͳ,͹ͺ ˏ. (6.49) 

  ݈˅ = ሺͲ,͹ͷ ÷ ͳ,Ͳሻ ∙ ͸ͳ,͹ͺ = ͷͷ,͸Ͳ ˏ.  
 
6.3.2.7 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 
 
Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɚɜɚɪɢɣɧɵɯ ɫɛɪɨɫɨɜ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 

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

 ܳ˓.˅. = ܸ˒ ˑˎ.˅ˇ˘˓.ݐ˔˓˃˄ = ͸ʹ͸ͲͲͲͲͲͲ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ + ͵ʹͺ = ͹͵Ͳ,ͷʹ ˏଷ/˔. (6.50) 

 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.53): 
 ܳ = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ, (6.51) 

 
ɝɞɟ Q – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; 

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

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

 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ʜʑʝ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 

ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h=4 ɦ, ɨɬɦɟɬɤɭ ɞɨɧɧɨɝɨ 
ɨɬɜɟɪɫɬɢɹ 80,0 ɦ. Ɍɨɝɞɚ ɨɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
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∇ʥʑʝ = ͺͲ,Ͳ + ℎʹ = ͺʹ,Ͳ ˏ. (6.53) 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
 ʜʑʝ = ∇ʜʞʢ − ∇ʥʑʝ = ͳʹͲ − ͺʹ,Ͳ = ͵ͺ,Ͳ  ˏ. (6.54) 
 
ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔˅ˑ = ܳଵ ˑ˕˅ߤ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ == ͳͺʹ,͸͵Ͳ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵ͺ,Ͳ = ͳͷ,͸ ˏଶ. (6.55) 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ 4 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ 
 ܾ = 𝜔˅ˑℎ = ͳͷ,͸Ͷ,Ͳ = ͵,ͻ ˏଶ. (6.56) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ 4 ɦ. 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɚ 
 𝜔˅ˑ = ܾ ∙ ℎ = Ͷ ∙ Ͷ = ͳ͸ ˏଶ. (6.57) 
 
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 
 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

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

ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, ɫɞɜɢɝɚ ɢ ɜɫɩɥɵɬɢɹ. ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɩɥɢɬɵ 
ɜɨɞɨɛɨɹ 3 ɦ ɢ ɩɪɢɤɪɟɩɥɹɟɦ ɚɧɤɟɪɚɦɢ ɤ ɨɫɧɨɜɚɧɢɸ. 

 
6.4.2 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. 
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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 (ɝɪɚɧɢɬ) 
ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ 
ɬɚɤɨɣ ɩɥɨɬɢɧɵ – ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 

Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ m=0,7. 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳʹͲ − ͹Ͳ,͸ = Ͷͻ,Ͷ ˏ. (6.58) 
 
Ɉɬɦɟɬɤɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɡɚɝɥɭɛɥɹɟɦ ɜ ɨɫɧɨɜɚɧɢɟ ɧɚ 3 ɦɟɬɪɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ݀ − ˅ݐ = ͺͲ,ͲͲ − ͸,ͶͲ − ͵,ͲͲ = ͹Ͳ,͸Ͳ ˏ, (6.59) 

 
ɝɞɟ d – ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ; tɜ – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ; 

 

 
Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
௡ܤ  = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ Ͷͻ,Ͷ = ͵ͷ ˏ. (6.60) 
 
6.4.3 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɞɪɟɧɵ, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ 
ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 15 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ܽˇ˓ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ 2 ɦ, ɢ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 

 ܽˇ˓ ൒ ௠௔௫ܪ ∙ ௖௥.௠ܬ௡ߛ = ͶͲ ∙ ͳ,ʹͷʹͷ = ʹ,Ͳ ˏ, (6.61) 

 
ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ ɜɬɨɪɨɝɨ 
ɤɥɚɫɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,25; ܬ௖௥.௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ 
ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ; ܪ௠௔௫ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ: 

௠௔௫ܪ  = ∇ʜʞʢ − ∇ʓʜʝ = ͳʹͲ,Ͳ − ͺͲ,Ͳ = ͶͲ,Ͳ ˏ. (6.62) 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ܽˇ˓ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 3,5 ɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ ܽˇ˓ ൒ 2,0 ɦ. 

 
6.4.4 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɟ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ 

ɡɚɜɟɫɭ ɢ ɞɪɟɧɚɠ. ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɟɞɫɬɚɜɥɟɧɨ 
ɧɚ ɪɢɫɭɧɤɟ 3.4. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɰɟɦ. ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ܤ = Ͳ,ͳ ∙ ͵ͷ = ͵,ͷ ˏ, (6.63) 

 
ɝɞɟ ܤ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 

hзаɜ

hɞр

l1 l2

dзаɜ

 
Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 

 
Ɋɚɫɫɬɨɹɧɢɟ ݈ଶ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ, ݈ଶ = ͸ ˏ. 
Ƚɥɭɛɢɧɚ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ܪ = Ͳ,ͷ ∙ ͵ͺ,ͷ ≈ ͳͻ,͵ ˏ. (6.64) 
 
ɉɪɢɧɢɦɚɸ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 2 ɦɟɬɪɚ. 
Ɍɨɥɳɢɧɚ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ˓ˍܬܪ∆ ∙  ௡ , (6.65)ߛ

 
ɝɞɟ ∆H = ሺʜʞʢ − ʢʜʐ˅˘ˍሻ · Ͳ,͸ = ሺͳʹͲ,ͲͲ − ͺͳ,ͷͲሻ · Ͳ,͸ = ʹ͵,ͳ ˏ – ɩɨɬɟɪ 
ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ; 

 Jˍ˓ = ͳͷ ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ;  γ୬ = ͳ,ʹͷ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
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˅˃ˊߜ = ʹ͵,ͳ ∙ ͳ,ʹͷ/ͳͷ = ͳ,ͻ ˏ − ͳ ˓яˇ ˙. ˊ..  
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͳͻ,͵ ≈ ͻ,͸ ˏ. (6.66) 
 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 3 

ɦɟɬɪɚ. ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɧɚɫɨɫɚɦɢ. 

 
6.4.5 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ 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 = ͳ͸ + Ͷ = ʹͲ ˏ, (6.67) 
 

ɝɞɟ ܾ௖ −ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ, ܾ −ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ ɫɜɟɬɭ, ߜ˅ −ɬɨɥɳɢɧɚ ɛɵɤɚ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɤɢ ɫɤɜɨɡɧɵɦ ɩɪɨɞɨɥɶɧɵɦ ɲɜɨɦ. 
ɉɪɢ ɲɢɪɢɧɟ ɨɫɧɨɜɚɧɢɹ 35 ɦ, ɩɪɢɧɢɦɚɟɦ 2 ɫɬɨɥɛɚ ɲɢɪɢɧɨɣ 18 ɦ ɢ 17 ɦ. 

Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ 
ɡɚɦɵɤɚɸɳɢɯ ɛɥɨɤɨɜ ɲɢɪɢɧɨɣ 1,5 ɦ. 

 
6.4.6 Ȼɵɤɢ 
 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 

ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 4 ɦ (ɩɭɧɤɬ 6.1.1). Ɇɢɧɢɦɚɥɶɧɚɹ 
ɬɨɥɳɢɧɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 0,8 ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 18 ɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

 
6.4.7 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. 
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ɉɪɢɦɟɧɢɦ 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 
ɡɞɚɧɢɹ Ƚɗɋ. 

 
6.4.8 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 20 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 ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢɦɟɦ ɲɢɪɢɧɨɣ – 3 ɦ, ɜɵɫɨɬɨɣ – 3,5 ɦ. Ƚɚɥɟɪɟɢ 
ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɟ: 72,60 ɦ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2,5 ɦ, ɜɵɫɨɬɨɣ – 2,5 ɦ. ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ 
ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɚɯ: 85,60 ɦ; 100,60 ɦ. 

 
6.4.9 Ɋɢɫɛɟɪɦɚ 
 
Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, ɭɤɪɟɩɥёɧɧɵɣ ɛɟɬɨɧɧɵɦɢ 

ɩɥɢɬɚɦɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɵɩɨɥɧɹɟɬɫɹ ɜ 
ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ ɛɟɬɨɧɧɵɯ ɩɥɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ.  

Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ ɫ ɩɥɢɬɚɦɢ ɪɢɫɛɟɪɦ: 
˓ܮ  = Ͳ,Ͷ݊ ∙ ℎ௖̀̀ = Ͳ,ͶͲ,ͳ ∙ ͳ͵,ͺͻ = ͷͷ,ͷͶ ˏ. (6.68) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɩɥɢɬ ɪɢɫɛɟɪɦɵ ɩɨ ɞɥɢɧɟ: 
N=Lɪ/12=55,54/12=4,63, ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɩɥɢɬ - 5. 
ɒɢɪɢɧɚ ɪɢɫɛɟɪɦɵ ɪɚɜɧɚ ɲɢɪɢɧɟ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 
Ɍɨɥɳɢɧɚ ɩɥɢɬ ɪɢɫɛɟɪɦɵ: ɞɥɹ ɩɟɪɜɨɝɨ ɪɹɞɚ ɬɨɥɳɢɧɚ ɩɥɢɬ ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɨɣ ɩɨɥɨɜɢɧɟ ɬɨɥɳɢɧɵ ɩɥɢɬɵ ɜɨɞɨɛɨɹ – 2,6 ɦ, ɞɥɹ ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ – 2,1 
ɦ, ɞɥɹ ɱɟɬɜɟɪɬɨɝɨ ɢ ɩɹɬɨɝɨ – 1,6 ɦ.  

6.5 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. 
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6.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 ܵ˒ˎ = ͳͳͲͲ,͹ͺ ˏଶ.  
 ܵ˄ = ͳͶͺʹ,Ͳͺ ˏଶ.  
 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = ͳͳͲͲ,͹ͺ ∙ ͳ͸ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͳ͸ + Ͷ = ʹͲ͹͵͵,Ͷͳ ˍʜˏ. (6.69) 

 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɱɟɧɢɹ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɫɟɪɟɞɢɧɭ ɩɨɞɨɲɜɵ, 

ɜɵɱɢɫɥɟɧɧɨɟ ɜ ɉɄ «AutoCAD» – 4,31 ɦ. 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ˄ߩ ∙ ܾ݃ + ˄ߜ = ͳͶͺʹ,Ͳͺ ∙ Ͷ ∙ ʹͶͲͲ ∙ ͻ,ͺͳͳ͸ + Ͷ = ͸ͻ͹ͺ,ͺʹ ˍʜˏ. (6.70) 

 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɱɟɧɢɹ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɫɟɪɟɞɢɧɭ ɩɨɞɨɲɜɵ, 

ɜɵɱɢɫɥɟɧɧɨɟ ɜ ɉɄ «AutoCAD» – 8,27 ɦ. 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ , (6.71) 

 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = = ሺͳʹͳ − ͳͳͳ + Ͳ,ͷሻ ∙ ͳ͸ = ͳ͸ͺ ˏଶ. (6.72) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳ͸ͺ ∙ √ͳ͸ͺ ∙ ͻ,ͺͳ = ͳͳ͹Ͷ,ͺͻ  ˍʜ.  
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ = ͳͳ͹Ͷ,ͺͻͳ͸ + Ͷ = ͷͺ,͹Ͷ ˍʜˏ. (6.73) 

 
6.5.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɇɉɍ (ɮɨɪɦɭɥɚ 6.74): 
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 ܶ˅ = ௪ߩ ∙ ݃ ∙ ʹ˅ଶܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷͻ,Ͷଶʹ = ͳͳͻ͸ͻ,ͻ͹ ˍʜ/ˏ. (6.74) 

˅ܪ  = ʜʞʢߘ − ʞʝʓߘ = ͳʹͲ,Ͳ − ͹Ͳ,͸ = Ͷͻ,Ͷ ˏ. (6.75) 
 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɇɉɍ: 
 ܶː = ௪ߩ ∙ ݃ ∙ ʹଶːܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͲ,ͻଶʹ = ͷͺʹ,͹͸ ˍʜ/ˏ, (6.76) 

ːܪ  = − ʢʜʐߘ ʞʝʓߘ = ͺͳ,ͷͲ − ͹Ͳ,͸ = ͳͲ,ͻͲ ˏ.  (6.77) 
 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ଷܹ = ܵ ∙ ߛ˅ = ʹͻ,Ͳ ∙ ͻ,ͺͳ = ʹͺͶ,Ͷͻ ˍʜ/ˏ, (6.78) 

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

6.5.3 ȼɡɜɟɲɢɜɚɸɳɟɟ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɹ 
 
Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [35], ɫɯɟɦɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.5. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ = ͳʹͲ,Ͳ − ͺͳ,ͷ = ͵ͺ,ͷ ˏ. (6.79) 
 
Ⱦɥɹ ɩɥɨɬɢɧ I ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɢ ɞɪɟɧɚɠɨɦ: 
 ு𝑎ೞு𝑑 = Ͳ,ͶͲ, 

 

(6.80) 

ு𝑑ೝு𝑑 = Ͳ,ʹͲ, 

 

(6.81) 

௔௦ܪ = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͵ͺ,ͷ = ͳͷ,Ͷ ˏ, 
 

ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͵ͺ,ͷ = ͹,͹ ˏ, 
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Ɋɢɫɭɧɨɤ 6.5 – Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒̠ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ͸ͳ,ͺ = ʹͷ͸ͺ,ʹ͸ ˍʜˏ. (6.82) 

 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ ɢ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. 

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ, ɤɚɤ: 
 ˓˅ˊ˅ = ௪ߩ ∙ ݃ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ = = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ሺͺͳ,ͷ − ͹Ͳ,͸Ͳሻ = ͳͲ͸,ͻ͵ ˍʜ. (6.83) 

 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 

ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ͺͳ,ͷͲ = ͵͹Ͷʹ,ͷʹ ˍʜˏ. (6.84) 

 
6.5.4 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ːʹቁ = = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ͺͳ,ͷͲ = ͵͹Ͷʹ,ͷʹ ˍʜˏଶ , (6.85) 
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ɝɞɟ  ːߛ = ͳͲ  ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; hɧ– 
ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ, ℎː = ∇ˊ˃ˋˎ − ∇ˇː˃ = ͷ ˏ, 𝜑ː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ℎː ∙ ʹː݌ = ͷ ∙ ʹͶ,ͷʹ = ͸ͳ,ʹͷ͹ ˍʜˏ. (6.86) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɸɬ 

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

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

 ʟ′ˆ˓ = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ = = ͳͲ ∙ ͷ ∙ ଶ݃ݐ (Ͷͷ − Ͷͷʹ) = ͺ,ͷ͹ ˍʜ/ˏଶ, 
(6.87) 

  
ɝɞɟ 𝜑ˆ˓ = Ͷͷ°.  

 
ȼ ɬɨɱɤɟ ɧɚ ɤɚɠɞɨɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓ ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɝɪɭɧɬɚ 
  ʟ′′ˆ˓ = (ːߛ˅ˊ˅ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓൯ ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ = = ሺͳͲ ∙ ͷ + ͳ͸,ͳ ∙ ͻ,Ͷሻ ∙ ଶ݃ݐ (Ͷͷ − Ͷͷʹ) = ͵Ͷ,ͷͳ ˍʜ/ˏଶ. (6.88) 

 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = = ʹ͵,ͷ − ሺͳ − Ͳ,ʹͷሻ ∙ ͻ,ͺͳ = ͳ͸,ͳ ˍʜ/ˏଷ, (6.89) 

  

ɝɞɟ ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ̂ߛ ˓ = ʹ͵,ͷ ˍʜˏయ ; ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ, ݊଴ = Ͳ,ʹͷ; ℎˆ˓ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ℎˆ˓ = ͻ,Ͷ ˏ; 𝜑ˆ˓ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, 𝜑ˆ˓ = Ͷͷ° ; ˅ߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ (ɮɨɪɦɭɥɚ 

6.90): 
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˃ܧ  = ሺʟ′ˆ˓ + ʟ′′ˆ˓ሻʹ ∙ ℎˆ˓ = ͺ,ͷ͹ + ͵Ͷ,ͷͳʹ ∙ ͻ,Ͷ = ʹͲʹ,Ͷͷ ˍʜ/ˏ 
(6.90) 

 
6.5.5 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 

ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ℎ૙ = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ ͳ,ͷ͵ଶͳͺ,͵͵ = Ͳ,ͶͲ ˏ. (6.91) 

  ܹ˅ ˑˎː = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,ͷ͵ ∙ (ͳͺ,͵͵͵,ͳͶ + Ͳ,Ͷ ʹ )  =   Ͷͷ,ͶͶ ˍʜˏ. (6.92) 

 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɇɉɍ:  
௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͳͺ,͵͵͸,ʹͺ − ͵ͅ ∙ ͳ,ͷ͵ = ʹ,͵ ˏ. (6.93) 

 

6.6 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 ߛ௙  ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 
Ɍɜ 1,00  11969,97 16,47 197105,44 
Ɍɧ 1,00  582,76 -3,63 -2117,37 
W3 1,00 ↓ 284,49 15,37 4372,61 
Gɛ 0,95 ↓ 6629,88 -8,27 -54829,09 

Gɩɥ 0,95 ↓ 19696,74 -4,31 -84892,95 
Wɜɡɜ 1,00  3742,52 0,00 0,00 
Wɮ 1,00  2568,26 8,57 22009,97 
Qɡ 0,9 ↓ 52,87 -13,45 -711,10 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.2 

ɇɚɝɪɭɡɤɚ ߛ௙  ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 1,20 ˃ܧ  242,94 3,13 761,21 ܹ˅ ˑˎː 1,00  45,44 47,06 2138,42 ܧː 1,20  73,50 11,07 813,91 
F ⇆ 11749,09 
N ↓ 20110,26 
Ɇ Σ 84651,05 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɦ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = = − ʹͲͳͳͲ,ʹ͸͵ͷ,Ͳ + ͸ ∙ ͺͶ͸ͷͳ,Ͳͷ͵ͷ,Ͳଶ = −ͳͷͻ,ͻ͸ ˍʜ/ˏଶ, 

(6.94) 

 
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 ∙ Ͷͻ,Ͷ = −ͶͺͶ,͸ͳ ˍʜˏଶ ,   (6.95) 

 
ɝɞɟ ߛ௪ = ͻ,ͺͳ кН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = Ͷͻ,Ͷ ˏ – 
ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣߙ ଵ, ɝɞɟߙ
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 

 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ. (6.96) 
  𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳͷͻ,ͻ͸ ˍʜˏଶ . (6.97) 

  𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ Ͷͻ,Ͷ = −ͶͺͶ,͸ͳ ˍʜˏଶ . (6.98) 

 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = 

(6.99) 
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= − ʹͲͳͳͲ,ʹ͸͵ͷ,Ͳ − ͸ ∙ ͺͶ͸ͷͳ,Ͳͷ͵ͷ,Ͳଶ = −ͻͺͻ,ʹͲʹ ˍʜ/ˏଶ, 
  𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ͻͺͻ,ʹͲ ∙ Ͳ,͹ଶ − ͻ,ͺͳ ∙ ͳͲ,ͻ ∙ ሺͳ − Ͳ,͹ଶሻ = = −ͷ͵ͻ,ʹͶ ˍʜ/ˏଶ , (6.100) 

 
ɝɞɟ݉௧ = tan ௗ௧ܪ ,ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ଶ, ɝɞɟߙ =∇ʢʜʐሺܳʜʞʢሻ − ∇ʞʝʓ = ͳͲ,ͻ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ = = −ሺͻ,ͺͳ ∙ ͳͲ,ͻ − ͻͺͻ,ʹͲሻ ∙ Ͳ,͹ = ͸ͳ͹,ͷͻ ˍʜ/ˏଶ, 

(6.101) 

  𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = = −ͻͺͻ,ʹͲ ∙ ሺͳ + Ͳ,͹ଶሻ + ͻ,ͺͳ ∙ ͳͲ,ͻ ∙ Ͳ,͹ଶ = = −ͳͶʹͳ,ͷͳ ˍʜ/ˏଶ; (6.102) 

  𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ ͳͲ,ͻ = −ͳͲ͸,ͻ͵ ˍʜ/ˏଶ (6.103) 
 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɪɚɫɱёɬɵ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 6.3. 
 

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

ȼɟɪɯɨɜɚɹ 

𝜎௨௬ -159,96 𝜎௫௨ -484,61 𝜏௫௬௨  0 𝜎ଵ௨ -159,96 𝜎ଷ௨ -484,61 

ɇɢɡɨɜɚɹ 

𝜎௬௧ -989,20 𝜎௫௧ -539,24 𝜏௫௬௧  617,59 𝜎ଵ௧ -106,93 𝜎ଷ௧ -1421,51 
 
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 ∙ ܴ௕ , (6.104) 
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ɝɞɟ  ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ = Ͳ,ͻ; ܴ௕ − ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ, 
ɢɫɯɨɞɹ ɢɡ ɤɥɚɫɫɚ ɛɟɬɨɧɚ ȼ =10, ɩɪɢɧɢɦɚɟɦ ܴ௕ = ͹ͷͲͲˍʜ/ˏଶ. 

 ͳ,ʹͷ ∙ ͳ ∙ |−ͳͶʹͳ,ͷͳ| ൑ ͹ͷͲͲ ∙ Ͳ,ͻ,  
 ͳ͹͹͸,ͺͺ ˍʜˏమ < ͸͹ͷͲ ˍʜˏమ. 
 
ɍɫɥɨɜɢɟ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ ,             (6.105) 

  −ͳͷͻ,ͻ͸ ˍʜ/ˏଶ < Ͳ –  ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ.  

 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨.   (6.106)ܪ

  ͳͷͻ,ͻ͸ ˍʜˏଶ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ Ͷͻ,Ͷ ˍʜˏଶ .  

  ͳͷͻ,ͻ͸ ˍʜˏଶ ൒ ͳʹ͵,ͷ ˍʜˏଶ .  

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 

6.8 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: 
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ܴ ∙ ܨ௖ߛ ∙ ௟௖ߛ ൒ ௡ߛ . (6.107) 

  R = (G˒ˎ + Gʐ − W˅ˊ˅ − W˗ + Qˊ൯ ∙ tan φ + c ∙ ω = = ሺͳͻ͸ͻ͸,͹ + ͸͸ʹͻ,ͻ − ͵͹Ͷʹ,ͷ − ʹͷ͸ͺ,͵ + +ʹͺͶ,ͷ + ͷʹ,ͻሻ ∙ Ͳ,͹ + +ͳͲͲ ∙ ͵ͷ,Ͳ = ͳ͸ͷ͹͹,ͳͻˍʜ/ˏ , (6.108) 

 
ɝɞɟ tanφ = Ͳ,͹ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɨɫɚɞɨɱɧɵɣ ɝɪɭɧɬ - 
ɢɡɜɟɫɬɧɹɤ); c = ͳͲͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; ω = B˒ ∙ ͳ = ͵ͷ,Ͳ ˏଶ – 
ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 
ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

 F = T˅ − Tː + W˅ˑˎː + Eː = = ͳͳͻ͸ͻ,ͻ − ͷͺʹ,ͺ + Ͷͷ,Ͷ + ͹͵,ͷ + ʹͶʹ,ͻ = ͳͳ͹Ͷͻ,ͳ ˍʜˏ. (6.109) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͳ͸ͷ͹͹,ͳͻ ∙ Ͳ,ͻͷͳͳ͹Ͷͻ,Ͳͻ ∙ ͳ,Ͳ ൒ ͳ,ʹͷ. 

 

 

ͳ,͵Ͷ ൒ ͳ,ʹͷ.  
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Ʌɟɫɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
7.1 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ  
 
7.1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
Ʌɟɫɨɜɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɟɤɟ ȼɨɥɝɚ ɜ ɂɜɚɧɨɜɫɤɨɣ ɨɛɥɚɫɬɢ.  
Ȼɟɪɟɬ ɫɜɨё ɧɚɱɚɥɨ ɧɚ ȼɚɥɞɚɣɫɤɨɣ ɜɨɡɜɵɲɟɧɧɨɫɬɢ (ɧɚ ɜɵɫɨɬɟ 228 ɦ) ɢ 

ɜɩɚɞɚɟɬ ɜ Ʉɚɫɩɢɣɫɤɨɟ ɦɨɪɟ. ɉɚɞɟɧɢɟ ɧɨɫɢɬ ɫɬɭɩɟɧɱɚɬɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬ ɢɫɬɨɤɚ ɤ ɭɫɬɶɸ. ȼ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ ȼɨɥɝɢ ɢɡɜɢɥɢɫɬɨɟ ɢɥɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɹɦɨɥɢɧɟɣɧɨɟ ɪɭɫɥɨ ɪɟɤɢ ɧɚɯɨɞɢɬɫɹ ɜ ɤɚɧɶɨɧɟ ɝɥɭɛɢɧɨɣ 30–40 
ɦ. Ȼɟɪɟɝɚ ɢ ɞɧɨ ɫɥɨɠɟɧɵ ɜɚɥɭɧɚɦɢ ɢ ɫɭɝɥɢɧɤɨɦ, ɞɚɥɟɟ ɩɨ 
ɬɟɱɟɧɢɸ – ɢɡɜɟɫɬɧɹɤɚɦɢ. 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɪɟɤɢ 3530 ɤɦ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ 1360 ɬɵɫ. 
ɤɦ2. Ɉɫɧɨɜɧɨɟ ɩɢɬɚɧɢɟ ȼɨɥɝɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɧɟɝɨɜɵɦɢ (60 % ɝɨɞɨɜɨɝɨ 
ɫɬɨɤɚ), ɝɪɭɧɬɨɜɵɦɢ (30 %) ɢ ɞɨɠɞɟɜɵɦɢ (10 %) ɜɨɞɚɦɢ. ȿɫɬɟɫɬɜɟɧɧɵɣ ɪɟɠɢɦ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ (ɚɩɪɟɥɶ — ɢɸɧɶ), ɦɚɥɨɣ ɜɨɞɧɨɫɬɶɸ ɜ 
ɩɟɪɢɨɞ ɥɟɬɧɟɣ ɢ ɡɢɦɧɟɣ ɦɟɠɟɧɢ ɢ ɨɫɟɧɧɢɦɢ ɞɨɠɞɟɜɵɦɢ ɩɚɜɨɞɤɚɦɢ (ɨɤɬɹɛɪɶ). 

ȼ ɪɟɤɭ ȼɨɥɝɚ ɜɩɚɞɚɟɬ ɨɤɨɥɨ 200 ɩɪɢɬɨɤɚ. Ȼɚɫɫɟɣɧ ȼɨɥɝɢ ɡɚɧɢɦɚɟɬ ɨɤɨɥɨ 
1/3 ɟɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ. 

Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɛɚɫɫɟɣɧɚ ȼɨɥɝɢ ɡɚɧɹɬɚ ɯɜɨɣɧɵɦɢ ɥɟɫɚɦɢ ɢ ɞɟɪɟɜɨ-
ɩɨɞɡɨɥɢɫɬɵɦɢ ɩɨɱɜɚɦɢ. ȼ ɩɪɟɞɟɥɚɯ ɛɚɫɫɟɣɧɚ ȼɨɥɝɢ ɪɚɫɩɨɥɨɠɟɧɨ 23 
ɡɚɩɨɜɟɞɧɢɤɚ ɢ 18 ɧɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɤɨɜ. 

ȼɨɡɞɟɣɫɬɜɢɟ Ʌɟɫɨɜɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 

 
7.1.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ⱦɥɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɪɟɛɭɟɬɫɹ ɪɟɲɟɧɢɹ ɪɹɞɚ ɡɚɞɚɱ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ƚɗɋ ɫ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ⱦɥɹ Ʌɟɫɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ 
ɮɟɞɟɪɚɥɶɧɵɯ ɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɚ 
ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɣ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɩɪɚɜɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɨɯɪɚɧɭ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɫɬɚɞɢɹɯ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ. 

Ɂɧɚɱɢɦɵɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɡɚɞɚɱɚɦɢ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʌɟɫɨɜɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 

 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɢɡɦɟɧɟɧɢɟ 
ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɚ, ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢ ɞɪ; 

 ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ 
ɨɬɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ; 

 ɫɛɪɨɫɵ Ƚɗɋ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɢɡɦɟɧɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ, 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɨɜ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ;   

https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1029/%D0%A0%D1%83%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B5%D0%BD%D1%8C
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 ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ʌɟɫɨɜɫɤɨɝɨ Ƚɍ ɛɭɞɭɬ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɪɚɛɨɬ: 

 ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
 ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
 ɩɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
 ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
 ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

Ɍɚɤ ɠɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɥɢɹɟɬ ɧɚ ɢɡɦɟɧɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɥɚɧɞɲɚɮɬɚ 
ɦɟɫɬɧɨɫɬɢ, ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɜɨɡɞɭɯɚ, ɩɨɱɜɵ, ɤɥɢɦɚɬɚ.  

ȼ ɩɟɪɜɨɟ ɜɪɟɦɹ ɩɨɫɥɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɹɜɥɹɟɬɫɹ ɦɧɨɝɨ 
ɪɚɡɥɨɠɢɜɲɟɣɫɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. Ƚɧɢɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ. ȼɨɡɦɨɠɧɨ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. 

ɉɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɝɪɭɧɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 
ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɡɚɝɪɹɡɧɟɧɢɟ ɟɟ ɩɪɢ ɜɨɡɜɪɚɳɟɧɢɢ ɫ 
ɧɟɤɨɬɨɪɵɦɢ ɩɪɢɦɟɫɹɦɢ.  

ɉɨɷɬɨɦɭ, ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɲɢɧɵ, ɧɟ ɜɵɞɟɥɹɸɳɢɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɜɵɲɟ ɧɨɪɦɵ, ɩɪɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬɚɯ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɩɨ ɫɧɢɠɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ ɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɜ ɧɢɠɧɢɣ 
ɛɶɟɮ. ȼɫɟ ɷɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ:   

 ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ; 
 ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ; 
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
 ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɨɬ 
ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
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Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɫɨɪɟɧɢɹ ɩɪɨɬɨɱɧɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɡɚɩɚɧɢ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɛɥɢɡɢ ɩɥɨɬɢɧɵ ɢ 
ɜ ɭɫɬɶɹɯ ɩɪɢɬɨɤɨɜ. 

ɋɠɢɝɚɧɢɟ ɭɞɚɥɟɧɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɦɭɫɨɪɚ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɫ ɪɚɡɪɟɲɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɪɝɚɧɨɜ. ɋɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɬɢɥɢɡɢɪɨɜɚɧɵ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

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

 ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ. 
ȼɫɟ ɜɨɡɦɨɠɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɞɨɥɠɧɵ ɛɵɬɶ 

ɭɫɬɪɚɧɟɧɵ ɜ ɧɚɢɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ ɢ ɧɟɫɬɢ ɦɢɧɢɦɚɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɱɬɨɛɵ 
ɢɡɛɟɠɚɬɶ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɫɢɫɬɟɦɟ ɜɨɞɨɬɨɤɚ ɢ ɩɨɛɟɪɟɠɶɹ.  

 
7.1.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 01.071985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

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

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

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

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

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

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

– Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 
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– Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

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

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

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 
1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
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)4 
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 ɜɨɞ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 
1.7 Ɋɚɫɱɟɬ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɜɧɟɫɟɧɢɹ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ 

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 ɬɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ; 
2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 

ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 
2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 

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

ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ ɠɭɪɧɚɥɚɯ; 
2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 

ɉȾȼ; 
2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 

ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 
2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ; 
2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
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2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 

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

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

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ. 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5. 
ܯ  = ே∙௤ଵ଴଴% ∙ ߩ = ଺଴ହ଼ଶ,ହ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ʹͷͳ͹͹ ˕,  (8.1) 

 
ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (͸Ͳͷͺʹ,ͷ ɦ3), ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ 
ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%), ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3). 

Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5. 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

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

ܯ  = ܰ ∙ %ͳͲͲݍ ∙ ߩ = ͻͲ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ʹ,͵ ˕, (8.1) 

 
ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (90 ɬ), ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (ݍ 
 (ɬ/ɦ3 2,0= ߩ) ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 -ߩ ,(1,0%=

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 25177 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 2,3 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. 
 
 

7.1.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʌɟɫɨɜɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɟɬɫɹ: 

1. ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ ɜɨɞ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
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2. ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ-
ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3. Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

4. ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

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

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

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɪɹɞɨɦ ɫ ɧɚɫɟɥɟɧɧɵɦɢ ɩɭɧɤɬɚɦɢ, 

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

 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ», ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ 
ɜɨɞɵ ɪɟɤɢ ȼɨɥɝɚ ɨɬ ɫɛɪɨɫɨɜ Ʌɟɫɨɜɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 
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8 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɨɯɪɚɧɚ ɬɪɭɞɚ 
 
ȼɚɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʌɟɫɨɜɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ 
ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, 
ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ», 
ɬɪɟɛɨɜɚɧɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, 
ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɩɨɪɹɞɨɤ, ɫɨɞɟɪɠɚɧɢɟ ɫɨɫɬɚɜɥɟɧɢɹ ɞɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɨɛɹɡɚɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹɯ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ.   

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
Ƚɗɋ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɚɩɩɚɪɚɬɵ, ɤɨɬɨɪɵɟ 
ɨɬɫɥɟɠɢɜɚɸɬ ɢɡɦɟɧɟɧɢɟ ɜ ɫɨɫɬɨɹɧɢɢ ɩɥɨɬɢɧɵ. 

 
8.1 Ɉɯɪɚɧɚ ɬɪɭɞɚ 

 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ: 

 ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ; 
  ɧɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 

ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
 Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
  Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɊɎ; 
  Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ;  
 ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ; 
  ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ 

ɫɟɬɟɣ; 
  ɩɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ 

ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊɎ ɢ ɢɧɵɦ 
ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 



94 
 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

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

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

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

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

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

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

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

 ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ 
ɪɚɛɨɬɟ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɭɧɤɬɚ 5.14 ɉɪɚɜɢɥ; 

 ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
 ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
 ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, 

ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ. 
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ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
 

8.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞёɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ 
ɞɪɭɝɨɟ ɥɢɰɨ, ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ 
ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 
ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɨɬɞɟɥɨɜ, ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɩɥɚɧɨɜ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
ɫɥɭɱɚɣ ɩɨɠɚɪɚ; 

 ɨɛɟɫɩɟɱɢɬɶ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 
ɪɟɠɢɦɚ, ɬɪɟɛɨɜɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɨ ɦɟɪɚɯ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɡɧɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɯɪɚɧɢɦɵɯ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɢ ɨɛɪɚɳɚɸɳɢɯɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɟɳɟɫɬɜ, ɢ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɟ ɯɪɚɧɟɧɢɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ 
ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɬɧɵɯ ɜɟɳɟɫɬɜ; 

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

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

 ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

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

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ:  

 ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ 

ɢɧɫɬɪɭɤɬɚɠɢ, ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
 ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 
 ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫёɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ.   

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

 
8.2.1 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ 
ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. 
ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ 
(ɞɪɟɧɱɟɪɚɦɢ), ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 
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Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ 
ɨɪɨɫɢɬɟɥɢ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ- 
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

 
8.2.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
 
1) Ʉ ɤɚɛɟɥɶɧɨɦɭ ɯɨɡɹɣɫɬɜɭ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɨɬɧɨɫɹɬɫɹ ɜɫɟ 

ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ (ɷɬɚɠɢ, ɬɨɧɧɟɥɢ, ɲɚɯɬɵ, ɤɚɧɚɥɵ, ɝɚɥɟɪɟɢ, ɷɫɬɚɤɚɞɵ), ɚ 
ɬɚɤɠɟ ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ, ɡɚɤɪɵɬɵɟ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɪɨɛɚ ɢɥɢ 
ɨɬɤɪɵɬɨ ɩɪɨɥɨɠɟɧɧɵɟ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɤɚɛɟɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. ɉɪɢɤɚɡɨɦ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɟɞɩɪɢɹɬɢɹ ɤɚɛɟɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ ɰɟɥɢɤɨɦ ɢɥɢ ɩɨ ɭɱɚɫɬɤɚɦ 
ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɨ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɰɟɯɚɦɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɚɞɟɠɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɢ ɩɪɨɜɟɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

2) ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɨɫɦɚɬɪɢɜɚɬɶɫɹ ɩɨ 
ɝɪɚɮɢɤɭ, ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɧɚɱɚɥɶɧɢɤɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɰɟɯɚ. 95 ɉɪɢ 
ɨɛɧɚɪɭɠɟɧɢɢ ɧɚɪɭɲɟɧɢɣ ɦɟɫɬ ɭɩɥɨɬɧɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ 
ɩɟɪɟɝɨɪɨɞɤɢ, ɩɟɪɟɤɪɵɬɢɹ, ɞɪɭɝɢɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɟɦɟɞɥɟɧɧɨ 
ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɢɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ. 

3) Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ. Ɂɚɩɪɟɳɚɟɬɫɹ 
ɭɫɬɪɨɣɫɬɜɨ ɤɚɤɢɯ-ɥɢɛɨ ɤɥɚɞɨɜɵɯ, ɦɚɫɬɟɪɫɤɢɯ, ɚ ɬɚɤɠɟ ɯɪɚɧɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɢɡɞɟɥɢɣ. 

4) ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɩɚɞɚɧɢɹ ɜ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜɨɞɵ ɢ ɩɚɪɚ, 
ɦɚɫɥɚ, ɦɚɡɭɬɚ ɢɥɢ ɞɪɭɝɢɯ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ (ɚ ɬɚɤɠɟ ɢɯ ɜɨɞɧɵɯ ɷɦɭɥɶɫɢɣ) 
ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɯ ɩɨɫɬɭɩɥɟɧɢɹ. 

5) ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɦɟɳɟɧɢɹɦ, ɧɟ 
ɨɛɫɥɭɠɢɜɚɟɦɵɦ ɩɨɫɬɨɹɧɧɨ ɩɟɪɫɨɧɚɥɨɦ, ɩɨɷɬɨɦɭ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɞɨɩɭɫɤ ɥɢɰ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ ɪɚɛɨɬɵ 
ɜ ɧɢɯ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɧɚɱɚɥɶɧɢɤɨɦ ɫɦɟɧɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

6) ȼ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɟ ɪɟɠɟ, ɱɟɦ ɱɟɪɟɡ 50 ɦ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɭɤɚɡɚɬɟɥɢ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. ɇɚ ɞɜɟɪɹɯ ɫɟɤɰɢɨɧɧɵɯ 
ɩɟɪɟɝɨɪɨɞɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ ɭɤɚɡɚɬɟɥɢ (ɫɯɟɦɚ) ɞɜɢɠɟɧɢɹ ɞɨ 
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ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. ɍ ɜɵɯɨɞɧɵɯ ɥɸɤɨɜ ɢɡ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɥɟɫɬɧɢɰɵ ɬɚɤ, ɱɬɨɛɵ ɨɧɢ ɧɟ ɦɟɲɚɥɢ ɩɪɨɯɨɞɭ ɩɨ ɬɨɧɧɟɥɸ. 

7) Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɞɨɥɠɧɵ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɉɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. Ɋɟɦɨɧɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɟɧ 
ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ. 

8) Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɢ ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɨɬɜɨɞ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɬɤɚɱɤɭ ɜɨɞɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɜ 
ɢɫɩɪɚɜɧɨɦ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

9) ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɝɪɟɜ ɢɯ ɜɵɲɟ 
ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ ɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɫɬɨɱɧɢɤɨɜ ɧɚɝɪɟɜɚ. 

10) ȼ ɩɨɦɟɳɟɧɢɹɯ Ⱥɋɍ Ɍɉ, ɳɢɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɫ ɩɚɪɤɟɬɧɵɦɢ 
ɩɨɥɚɦɢ ɞɟɪɟɜɹɧɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɫɧɢɡɭ ɡɚɳɢɳɚɬɶɫɹ ɚɫɛɟɫɬɨɦ ɢ ɨɛɢɜɚɬɶɫɹ 
ɠɟɫɬɶɸ ɢɥɢ ɞɪɭɝɢɦ ɨɝɧɟɡɚɳɢɬɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. ɋɴɟɦɧɵɟ ɧɟɫɝɨɪɚɟɦɵɟ ɩɥɢɬɵ ɢ 
ɰɟɥɶɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɛɵɫɬɪɨɝɨ ɢɯ ɩɨɞɴɟɦɚ 
ɜɪɭɱɧɭɸ. 
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9 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

9.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 
Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 9.1 
 

Ɍɚɛɥɢɰɚ 9.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2030 2031 2032 2033 2034 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 443 443 443 443 443 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 6 800 6 800 6 800 6 800 6 800 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬɱ 3 012 400 3 012 400 3 012 400 3 012 400 3 012 400 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1,5 1,5 1,5 1,5 1,5 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɇȼɬɱ 45 186 45 186 45 186 45 186 45 186 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬɱ 2 967 214 2 967 214 2 967 214 2 967 214 2 967 214 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬɱ 1 567 1 581 1 595 1 609 1 624 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 4 649,6 4 691,2 4 732,7 4 774,2 4 818,8 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 774,9 781,9 788,8 795,7 803,1 
 
ȼɵɜɨɞ: Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ, ɦɵ ɜɢɞɢɦ, ɱɬɨ ɜɵɪɭɱɤɚ 

ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɫɬɟɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɩɪɢɦɟɪɧɨ ɧɚ 0,89%, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɨɫɬɚ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

 
9.2 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», 
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 
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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 ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2.  
 

Ɍɚɛɥɢɰɚ 9.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ. ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɨɩɥɚɬɵ ɬɪɭɞɚ 255,2 113,4 
ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 121,4 
ɂɬɨɝɨ - 234,4 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɫɬɨɢɦɨɫɬɶ, ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.3. 

 
Ɍɚɛɥɢɰɚ 9.3 – ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
ɨɬ 1 ɞɨ 5 ɥɟɬ 0,04 

ɨɬ 6 ɞɨ 15 ɥɟɬ 0,06 
ɨɬ 16 ɞɨ 25 ɥɟɬ 0,8 
ɫɜɵɲɟ 25 ɥɟɬ 0,10 
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Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɪɟɡɭɥɶɬɚɬ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 9.4. 

 
Ɍɚɛɥɢɰɚ 9.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 59,97 
ɈȺɈ «ȺɌɋ» (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 3,30 

ɈȺɈ «ɐɎɊ» (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 0,96 
ɂɬɨɝɨ - 64,24 

 
ɋɭɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ (ɞɚɥɟɟ Ʉȼ) ɩɨ ɝɢɞɪɨɭɡɥɭ: 
ɋɭɦɦɚ Ʉȼ=Nɭɫɬ ɤȼɬ(1000$-2000$) 
ɋɭɦɦɚ Ʉȼ=443000180070= 55818000000 ɪɭɛ. 
ɇɚ ɫɨɡɞɚɧɢɟ ȽɌɋ 80% ɨɬ ɫɭɦɦɵ Ʉȼ: 44654400000 ɪɭɛ. 
ɇɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ 20% ɨɬ ɫɭɦɦɵ Ʉȼ: 11163600000 

ɪɭɛ. 
Ƚɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨ ɝɨɞɚɦ ɩɪɨɟɤɬɚ, 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.1. 

  
Ɋɢɫɭɧɨɤ 9.1– Ƚɪɚɮɢɤ Ʉɗɒ-ɎɅɈ 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɝɪɚɮɢɤɚ, ɭ ɧɚɫ ɩɪɨɫɥɟɠɢɜɚɸɬɫɹ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɝɨɞɚ ɤ ɜɨɡɜɟɞɟɧɢɸ ɝɢɞɪɨɭɡɥɚ ɫ 2020 ɝɨɞɚ. Ɂɞɟɫɶ ɭ ɧɚɫ ɫɭɦɦɚ 
ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ ɧɚɯɨɞɢɬɫɹ ɜ ɨɬɪɢɰɚɬɟɥɶɧɵɟ 
ɞɢɧɚɦɢɤɢ ɞɨ 2032 ɝɨɞɚ. ɋ 2032 ɝɨɞɚ ɧɚɲɢ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ ɧɚɛɢɪɚɸɬ ɨɛɨɪɨɬ 
ɢ ɭɠɟ ɤ 2033 ɝɨɞɭ ɭ ɧɚɫ ɢɦɟɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɞɢɧɚɦɢɤɚ, ɬɨ ɟɫɬɶ ɧɚɱɢɧɚɟɬɫɹ 
ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɜ 2033 ɝɨɞɭ ɧɚɱɢɬɚɟɬɫɹ 
ɩɭɫɤ ɩɟɪɜɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɬɨ ɟɫɬɶ ɧɚɱɢɧɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 
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ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ȼɨɥɝɚ ɫɨɫɬɚɜɥɹɟɬ 9,84 ɪɭɛ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.5. 

 
Ɍɚɛɥɢɰɚ 9.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞɵ 

2033 2034 2035 2036 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 

ɦɥɧ.ɪɭɛ. 14980,07 14980,07 12707,34 12568,85 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. 
ɪɭɛ. 2,63 2,63 2,23 2,21 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 234,43 234,43 234,43 234,43 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ. ɪɭɛ. 
1,97 1,97 1,67 2,21 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ. 

ɪɭɛ. 
64,24 64,24 64,24 64,24 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ 29,64 29,64 29,64 29,64 
ɂɌɈȽɈ 15313,1 15313,1 13039,58 12901,6 

 
ɋɧɚɱɚɥɚ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɨɡɪɚɫɬɚɸɬ, ɩɨɬɨɦ ɢɞɭɬ ɧɚ ɭɛɵɥɶ 

ɬɚɤ ɤɚɤ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ, ɫɬɪɚɯɨɜɚɧɢɟ ɢ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 
ɭɦɟɧɶɲɚɸɬɫɹ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 9.2. 

 

 
Ɋɢɫɭɧɨɤ 9.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
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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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ȼɵɜɨɞ: Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ ɭ ɧɚɫ 72% ɨɬ ɬɟɤɭɳɢɯ 
ɡɚɬɪɚɬ, ɬɨ ɟɫɬɶ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɞɟɧɟɠɧɨɝɨ ɩɨɬɨɤɚ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɞɚɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ. ɗɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɬɟɦ ɱɬɨ ɫɭɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɭ ɧɚɫ 
ɪɚɫɬɟɬ ɩɨ ɦɟɪɟ ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɣ ɪɚɛɨɬɵ (ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȽɌɋ ɢ ɭɫɬɚɧɨɜɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ), ɤɚɤ ɬɨɥɶɤɨ ɦɵ ɭɫɬɚɧɨɜɢɦ ɜɫё ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 
ɡɚɤɨɧɱɢɦ ɡɟɦɥɹɧɵɟ ɢ ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ, ɧɚɲɢ ɩɨɤɚɡɚɬɟɥɶ ɧɚ ɡɚɬɪɚɬɵ ɛɭɞɭɬ 
ɫɧɢɠɚɬɶɫɹ. 

 
9.3  ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

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

ɍɱɢɬɵɜɚɟɦ 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 – 9,84 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 9.6. 
 

Ɍɚɛɥɢɰɚ 9.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2039 2040 2041 2042 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 0 975,78 985,04 994,31 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 839,72 847,14 855,05 862,47 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ. ɪɭɛ. 10,2 5,44 5,44 5,44 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 47,8224 0 0 0 
ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. -112,55 1828,37 1845,54 1862,23 

 
ȼɵɜɨɞ: ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɩɪɢɨɛɪɟɬɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɬɟɧɞɟɧɰɢɸ ɫ 2040 

ɝɨɞɚ ɷɬɨ ɡɚɜɢɫɢɬ ɨɬ ɪɨɫɬɚ ɩɪɢɛɵɥɢ. Ɍɚɤ ɩɪɢɦɟɪɧɵɣ ɪɨɫɬ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɚɠɞɨɝɨ ɝɨɞɚ ɫɨɫɬɚɜɥɹɟɬ %. Ɂɚɬɨ ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɫ 2040ɝɨɞɚ 
ɜɵɯɨɞɢɬ ɜ ɧɨɥɶ. ɇɚ ɦɨɣ ɜɡɝɥɹɞ, ɷɬɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɟɦ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɝɢɞɪɨɭɡɥɚ ɡɚɜɟɪɲɚɟɬɫɹ. 

 
9.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 9.7. 
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Ɍɚɛɥɢɰɚ 9.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2039 2040 2041 2042 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ. ɪɭɛ. 5160,9 5207,25 5253,55 5299,89 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ. ɪɭɛ. 10212,45 328,31 328,31 328,31 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ. ɪɭɛ. -5051,45 4878,94 4925,24 4971,58 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. -1010,29 975,78 985,04 994,31 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ. ɪɭɛ. -4041,16 3903,15 3940,19 3977,26 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20 20 20 20 

 

Ɋɢɫɭɧɨɤ 9.3 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 

ȼɵɜɨɞ: ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɩɪɢɧɢɦɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɬɟɧɞɟɧɰɢɸ ɫ 2039 
ɝɨɞɚ, ɷɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɬɟɦ ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɥɧɨɫɬɶɸ ɡɚɜɟɪɲɟɧɨ ɢ ɭɠɟ 
ɧɚɱɚɬɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 
 

9.5 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.)») 
 

9.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɟɤɬɚ, ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
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2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 

Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ: 

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

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

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ «ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - 
«ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.)») 

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ʌɟɫɨɜɤɚɹ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 22 ɝɨɞɚ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2020 ɝɨɞɚ. 

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

 
9.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

ɹɜɥɹɟɬɫɹ ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.8. 
 

Ɍɚɛɥɢɰɚ 9.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɹ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 162 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,19 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬɱ 0,45 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 72418,7 

 
ȼɵɜɨɞ: Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɟɤɬ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ. 

ɉɨɬɨɦɭ ɱɬɨ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɛɨɥɶɲɟ 1, ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ – 0,45 ɪɭɛ/ɤȼɬ·ɱ. 
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10 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɦɚɥɵɦɢ Ƚɗɋ ɢ ɫɨɥɧɟɱɧɵɦɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ 

 
10.1 Ɇɚɥɵɟ Ƚɗɋ 
 
Ɇɚɥɵɟ Ƚɗɋ ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɷɤɨɥɨɝɢɱɧɵɯ ɫɩɨɫɨɛɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ. Ȼɨɥɟɟ ɬɨɝɨ, ɭ ɦɚɥɵɯ Ƚɗɋ ɢɦɟɟɬɫɹ 
ɨɝɪɨɦɧɵɣ ɧɟɪɚɫɤɪɵɬɵɣ ɩɨɬɟɧɰɢɚɥ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɪɟɝɢɨɧɨɜ ɦɢɪɚ. Ɉɧɢ ɦɨɝɭɬ 
ɜɧɟɫɬɢ ɛɨɥɶɲɨɣ ɜɤɥɚɞ ɜ ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 
ɛɭɞɭɳɟɦ. Ɉɧɢ ɨɫɧɨɜɚɧɵ ɧɚ ɯɨɪɨɲɨ ɢɡɭɱɟɧɧɵɯ ɢ ɢɫɩɵɬɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ, ɧɨ 
ɩɪɢ ɷɬɨɦ ɢɦɟɟɬɫɹ ɛɨɥɶɲɨɣ ɩɨɬɟɧɰɢɚɥ ɞɚɥɶɧɟɣɲɟɣ ɨɩɬɢɦɢɡɚɰɢɢ. Ɇɚɥɵɟ Ƚɗɋ 
ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ ɢɥɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɥɨɬɢɧ, ɨɫɧɨɜɧɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ ɤɨɬɨɪɵɯ – 
ɭɩɪɚɜɥɟɧɢɟ ɩɚɜɨɞɤɚɦɢ ɢɥɢ ɢɪɪɢɝɚɰɢɹ. 

ȼ ɦɚɟ 2005 ɝɨɞɚ ɜ Ɇɨɫɤɜɟ ɩɪɨɲɟɥ ɦɟɠɞɭɧɚɪɨɞɧɵɣ Ʉɪɭɝɥɵɣ ɫɬɨɥ, 
ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ Ɋɨɫɫɢɣɫɤɨ-ɟɜɪɨɩɟɣɫɤɢɦ ɰɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ; ɧɚ ɧɟɦ 
ɛɵɥɨ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɬɟɯɧɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɦɚɥɨɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɢ 
ɨɱɟɧɶ ɜɵɫɨɤ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 360 ɦɥɪɞ ɤȼɬ*ɱ ɜ ɝɨɞ ɷɬɨ ɨɤɨɥɨ ɬɪɟɬɢ 
ɩɨɬɪɟɛɥɹɟɦɨɣ ɜ Ɋɨɫɫɢɢ ɷɧɟɪɝɢɢ 

 
10.2 ɋɨɥɧɟɱɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
ɋɨɥɧɟɱɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ (ɋɗɋ) – ɢɧɠɟɧɟɪɧɨɟ ɫɨɨɪɭɠɟɧɢɟ, 

ɩɪɟɨɛɪɚɡɭɸɳɟɟ ɫɨɥɧɟɱɧɭɸ ɪɚɞɢɚɰɢɸ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. ɋɩɨɫɨɛɵ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɪɚɡɥɢɱɧɵ ɢ ɡɚɜɢɫɹɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ȼɫɟ ɫɨɥɧɟɱɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (ɋɗɋ) ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ: 
 ɋɗɋ ɛɚɲɟɧɧɨɝɨ ɬɢɩɚ 
 ɋɗɋ ɬɚɪɟɥɶɱɚɬɨɝɨ ɬɢɩɚ 
 ɋɗɋ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɨɞɭɥɢ (ɮɨɬɨɛɚɬɚɪɟɢ) 
 ɋɗɋ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɩɚɪɚɛɨɥɢɱɟɫɤɢɟ ɤɨɧɰɟɧɬɪɚɬɨɪɵ 
 Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɋɗɋ 
 Ⱥɷɪɨɫɬɚɬɧɵɟ ɫɨɥɧɟɱɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 ɋɨɥɧɟɱɧɨ-ɜɚɤɭɭɦɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
Ⱦɚɥɶɲɟ ɨ ɧɟɤɨɬɨɪɵɯ ɢɡ ɧɢɯ. 
Ɏɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɋɗɋ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɫɨɥɧɰɚ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ. Ⱦɚɧɧɵɟ ɷɥɟɦɟɧɬɵ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɨɥɭɩɪɨɜɨɞɧɢɤɢ ɧɚ ɨɫɧɨɜɟ ɤɪɟɦɧɢɹ, ɜɵɪɚɛɚɬɵɜɚɸɳɢɟ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɫɨɥɧɰɚ ɩɨɫɬɨɹɧɧɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ. 

ɉɨ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ 
ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: 

 ɦɨɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ (ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɢ ɢɦɟɸɬ ɜɵɫɨɤɢɣ 
ɄɉȾ ɩɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ ɞɨ 22%, ɰɟɧɚ ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ, ɱɟɦ 
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ɭ ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɞɨɪɨɝɨɫɬɨɹɳɢɦ ɩɪɨɰɟɫɫɨɦ 
ɢɡɝɨɬɨɜɥɟɧɢɹ); 

 ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ (ɄɉȾ ɞɨ 18%, ɫɬɨɹɬ ɞɟɲɟɜɥɟ ɢ ɢɦɟɸɬ ɫɚɦɭɸ 
ɧɢɡɤɭɸ ɫɬɨɢɦɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɜɚɬɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ); 

 ɚɦɨɪɮɧɵɟ (ɩɪɨɢɡɜɨɞɫɬɜɨ ɞɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɨɳɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɰɟɧɚ ɧɢɠɟ, ɨɞɧɚɤɨ ɄɉȾ ɧɟ ɩɪɟɜɵɲɚɟɬ 6%); 

Ɍɟɯɧɨɥɨɝɢɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ, ɞɪɭɝɨɟ ɧɚɡɜɚɧɢɟ — 
cɨɥɧɟɱɧɨɟ ɬɟɩɥɨɜɨɟ ɷɥɟɤɬɪɢɱɟɫɬɜɨ, ɢɥɢ ɝɟɥɢɨɬɟɪɦɚɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, 
ɨɫɧɨɜɚɧɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟ ɫɜɟɬɨɜɨɣ ɫɢɥɵ ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ, ɚ ɟɝɨ 
ɬɟɦɩɟɪɚɬɭɪɵ. 

ɗɥɟɦɟɧɬɵ ɫɢɫɬɟɦ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɚɤɢɯ ɬɟɯɧɨɥɨɝɢɣ, 
ɤɨɧɰɟɧɬɪɢɪɭɸɬ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɵɪɚɛɚɬɵɜɚɬɶ ɩɚɪ, ɤɨɬɨɪɵɣ 
ɡɚɬɟɦ ɞɜɢɝɚɟɬ ɤɥɚɫɫɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɬɭɪɛɢɧɵ ɢ ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ. ɉɨɞɨɛɧɵɟ 
ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɞɧɹ, ɞɚɠɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɫɨɥɧɰɚ, ɩɨɬɨɦɭ ɤɚɤ ɱɚɫɬɶ ɷɧɟɪɝɢɢ ɦɨɠɟɬ ɜ ɬɟɱɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ 
ɫɨɯɪɚɧɹɬɶɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɬɟɪɦɚɥɶɧɨɦ ɯɪɚɧɢɥɢɳɟ ɢ ɩɨɫɬɟɩɟɧɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɧɟɪɝɢɢ. Ʉɨɧɰɟɧɬɪɚɰɢɨɧɧɵɟ ɫɨɥɧɟɱɧɵɟ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɟ ɩɪɢɱɢɧɹɸɬ ɜɪɟɞɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɢ ɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɵ, 
ɱɬɨɛɵ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɪɚɫɬɭɳɭɸ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɜɫɟɦɭ ɦɢɪɭ. 

Ɋɨɫɬ ɰɟɧ ɧɚ ɷɧɟɪɝɨɧɨɫɢɬɟɥɢ ɜ Ɋɨɫɫɢɢ ɡɚɫɬɚɜɥɹɟɬ ɩɪɨɹɜɥɹɬɶ ɢɧɬɟɪɟɫ ɤ 
ɞɟɲɟɜɵɦ ɢɫɬɨɱɧɢɤɚɦ ɷɧɟɪɝɢɢ. ɇɚɢɛɨɥɟɟ ɞɨɫɬɭɩɧɨɣ ɹɜɥɹɟɬɫɹ ɫɨɥɧɟɱɧɚɹ 
ɷɧɟɪɝɢɹ. ɗɧɟɪɝɢɹ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ, ɩɚɞɚɸɳɚɹ ɧɚ Ɂɟɦɥɸ ɜ 10 000 ɪɚɡ, 
ɩɪɟɜɵɲɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɱɟɥɨɜɟɱɟɫɬɜɨɦ ɷɧɟɪɝɢɢ. 

 
10.3 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ Ƚɗɋ ɢ ɫɨɥɧɟɱɧɵɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ 
 
ɉɨɜɫɟɦɟɫɬɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

ɜɟɞɟɬ ɤ ɬɨɦɭ, ɱɬɨ ɩɪɨɛɥɟɦɚ ɫɨɯɪɚɧɟɧɢɹ ɢɡɥɢɲɤɨɜ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɩɨɥɭɱɟɧɧɨɝɨ 
ɜ ɱɚɫɵ ɩɢɤɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɡɚɬɟɦ ɜ ɱɚɫɵ 
ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɱɬɨ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɫɨɥɧɟɱɧɨɣ ɝɟɧɟɪɚɰɢɢ, 
ɜɫɟ ɛɨɥɟɟ ɨɫɬɪɨ ɜɫɬɚɟɬ ɤɚɤ ɜ ɱɚɫɬɧɨɦ, ɬɚɤ ɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɦɚɫɲɬɚɛɟ. 

  Ɍɚɤ, ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ 2017 ɝɨɞɚ ɲɬɚɬɭ Ʉɚɥɢɮɨɪɧɢɹ ɜ ɋɒȺ ɩɪɢɲɥɨɫɶ 
ɢɡɛɚɜɢɬɶɫɹ ɨɬ 300 ɬɵɫ ɦɚɝɚɜɚɬɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢɡ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ, 
ɩɨɬɨɦɭ ɱɬɨ ɟɟ ɧɟɝɞɟ ɛɵɥɨ ɯɪɚɧɢɬɶ. ɉɨ ɞɚɧɧɵɦ BNEF, Ʉɢɬɚɣ ɩɨ ɷɬɨɣ ɠɟ ɩɪɢɱɢɧɟ 
ɬɟɪɹɟɬ ɩɨɪɹɞɤɚ 17% ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ, ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ, ɯɪɚɧɟɧɢɟ 
ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

Ɇɚɥɵɟ Ƚɗɋ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɦɢ ɫɢɫɬɟɦɚɦɢ ɫɨɱɟɬɚɸɬ ɬɟɯɧɢɱɟɫɤɢɟ 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɤɪɭɩɧɵɯ Ƚɗɋ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɚɫɩɟɤɬɚɦɢ 
ɦɚɥɵɯ Ƚɗɋ. 

Ƚɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɟ, ɢɥɢ ɧɚɫɨɫɧɵɟ, ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫɨɯɪɚɧɹɸɬ 
ɢɡɥɢɲɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɩɨɦɨɳɢ ɩɟɪɟɤɚɱɤɢ ɜɨɞɵ ɢɡ ɛɨɥɟɟ ɧɢɡɤɨ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɜ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɛɨɥɟɟ ɜɵɫɨɤɨ, ɹɜɥɹɸɬɫɹ 
ɦɚɫɲɬɚɛɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɯɪɚɧɟɧɢɹ ɷɧɟɪɝɢɢ. Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬ ɢɡɥɢɲɤɢ 
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ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɜ ɫɢɫɬɟɦɟ ɞɥɹ ɩɟɪɟɤɚɱɤɢ ɦɚɫɫɢɜɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɢɡ ɛɨɥɟɟ 
ɧɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜ ɪɟɡɟɪɜɭɚɪ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜɵɲɟ, ɝɞɟ ɜɨɞɚ 
ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɨɬɟɧɰɢɚɥɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɧɚɥɨɝɢɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɜ ɱɚɫɵ ɩɢɤɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɜɨɞɚ ɨɬɩɪɚɜɥɹɟɬɫɹ ɩɨ ɬɪɭɛɚɦ ɜɧɢɡ, ɩɚɪɚɥɥɟɥɶɧɨ ɜɵɪɚɛɚɬɵɜɚɹ ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɫ 
ɩɨɦɨɳɶɸ ɬɭɪɛɢɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨ ɩɭɬɢ. 

Ɋɟɲɟɧɢɟ ɫɧɢɠɟɧɢɹ ɩɨɬɟɪɶ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɦɨɠɟɬ ɛɵɬɶ 
ɨɫɭɳɟɫɬɜɥɟɧɨ ɫɨɝɥɚɫɧɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɧɰɢɩɚɦ: 

- ɫɧɢɠɟɧɢɟ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɭɬɟɦ ɨɩɬɢɦɢɡɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɫɯɟɦ ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ, ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢɯ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; 

- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ, ɭɫɬɚɧɨɜɤɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢ ɡɚɦɟɧɚ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
10.4 Ɂɧɚɱɟɧɢɟ ɦɚɥɵɯ ɫɟɬɟɣ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ 
 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɛɨɥɟɟ ɦɢɥɥɢɚɪɞɚ ɱɟɥɨɜɟɤ ɩɨ ɜɫɟɦɭ ɦɢɪɭ ɧɟ ɢɦɟɟɬ 

ɞɨɫɬɭɩɚ ɤ ɷɥɟɤɬɪɢɱɟɫɬɜɭ. ȼ ɭɞɚɥɟɧɧɨɣ ɫɟɥɶɫɤɨɣ ɦɟɫɬɧɨɫɬɢ ɫ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɶɸ 
ɧɚɫɟɥɟɧɢɹ ɫɨɨɪɭɠɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɟɬɟɣ ɱɚɫɬɨ ɬɟɯɧɢɱɟɫɤɢ ɡɚɬɪɭɞɧɟɧɨ 
ɢɥɢ ɧɟɨɫɭɳɟɫɬɜɢɦɨ ɢ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ. Ɇɚɥɵɟ ɞɢɡɟɥɶɧɵɟ ɝɟɧɟɪɚɬɨɪɵ ɢ 
ɫɨɥɧɟɱɧɵɟ ɩɚɧɟɥɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɨɛɴɟɦɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɧɨ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ — ɞɨɪɨɝɨɟ, ɚ ɫɨɥɧɟɱɧɵɟ ɩɚɧɟɥɢ 
ɝɟɧɟɪɢɪɭɸɬ ɷɧɟɪɝɢɸ ɬɨɥɶɤɨ ɜ ɞɧɟɜɧɵɟ ɱɚɫɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɧɟɞɪɟɧɢɟ 
ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɪɟɲɟɧɢɣ ɜ ɜɢɞɟ ɦɚɥɵɯ ɫɟɬɟɣ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɢɥɢ 
ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɯ ɛɟɡɨɩɚɫɧɭɸ, ɱɢɫɬɭɸ ɢ ɜɨɡɨɛɧɨɜɥɹɟɦɭɸ 
ɷɧɟɪɝɢɸ, ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɭɫɥɨɜɢɟɦ ɪɚɡɜɢɬɢɹ ɫɟɥɶɫɤɨɣ ɦɟɫɬɧɨɫɬɢ. Ⱦɨɫɬɭɩ ɤ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɦɨɝɚɟɬ ɜ ɛɨɪɶɛɟ ɫ ɛɟɞɧɨɫɬɶɸ, ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ 
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɟɬ ɪɚɛɨɱɢɟ ɦɟɫɬɚ. 

 
10.5 ȼɵɜɨɞ 
 
Ɂɚɞɚɱɚ ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɯɪɚɧɟɧɢɹ ɷɧɟɪɝɢɢ ɛɭɞɟɬ ɢɝɪɚɬɶ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɧɚ 

ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɩɟɪɟɯɨɞɚ ɝɥɨɛɚɥɶɧɨɝɨ ɫɨɨɛɳɟɫɬɜɚ ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɟ 
ɜɢɞɵ ɷɧɟɪɝɢɢ. ɉɨ ɦɟɪɟ ɬɨɝɨ ɤɚɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɫɟ ɛɨɥɶɲɟɟ ɷɧɟɪɝɢɢ ɢɡ 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɧɭɠɞɚɸɬɫɹ ɜ ɛɨɥɶɲɟɣ 
ɝɢɛɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɯɪɚɧɢɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɬɟɱɟɧɢɟ 
ɞɧɟɣ, ɧɟɞɟɥɶ ɢ ɞɚɠɟ ɦɟɫɹɰɟɜ. ɉɨ ɜɫɟɦɭ ɦɢɪɭ ɬɟɫɬɢɪɭɸɬɫɹ ɪɚɡɧɨɨɛɪɚɡɧɵɟ 
ɩɪɨɟɤɬɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ, ɫɩɨɫɨɛɧɨɣ ɫɨɯɪɚɧɢɬɶ ɢɡɥɢɲɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɪɨɢɡɜɨɞɢɦɨɣ ɜ ɱɚɫɵ ɩɢɤɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɱɬɨɛɵ ɩɟɪɟɞɚɬɶ 
ɜ ɫɟɬɶ ɢɯ ɜ ɱɚɫɵ ɩɢɤɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ. ɂ ɨɞɧɢɦ ɢɡ ɬɚɤɢɯ ɩɪɨɟɤɬɨɜ ɦɨɠɟɬ ɛɵɬɶ 
ɜɡɚɢɦɨɞɟɫɬɜɢɟ ɦɚɥɵɯ Ƚɗɋ ɫ ɫɨɥɧɟɱɧɵɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɢɯ ɨɩɬɢɦɢɡɚɰɢɹ, 
ɞɥɹ ɯɪɚɧɟɧɢɹ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ȽȺɗɋ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
Ɋɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɜɵɛɪɚɧɵ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 

Ʌɟɫɨɜɫɤɨɣ Ƚɗɋ, ɫ ɩɥɨɬɢɧɨɣ ɜɵɫɨɬɨɣ 54,8 ɦ ɧɚ ɪɟɤɟ ȼɨɥɝɚ, ɹɜɥɹɸɳɟɣɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: Q0,1% = 9538 ɦ3/ɫ., Q0,01% = 
11055 ɦ3/ɫ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
Ʌɟɫɨɜɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟё ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ 
ɧɚɝɪɭɡɤɢ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 443 Ɇȼɬ. Ɉɩɪɟɞɟɥёɧ ɭɪɨɜɟɧɶ 
ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɢɥɚ 107,0 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɩɪɢ 
ɨɬɦɟɬɤɟ ɇɉɍ ɫɨɫɬɚɜɥɹɟɬ 6,26 ɦɥɧ.ɦ3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 1,55 ɦɥɪɞ. ɤȼɬ∙ɱ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: 

ɦɚɤɫɢɦɚɥɶɧɵɣ – 38,0 ɦ; 
ɪɚɫɱёɬɧɵɣ – 29,0 ɦ; 
ɦɢɧɢɦɚɥɶɧɵɣ – 22,2 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱёɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 1736 ɦ3/ɫ. 
ȼɵɛɪɚɧɚ ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ-900. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɨɜ 

ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɫɹ ɜɚɪɢɚɧɬ ɫ 4 ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɞɢɚɦɟɬɪɚɦɢ ɪɚɛɨɱɢɯ ɤɨɥёɫ 
9,0 ɦ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 78,9 ɨɛ/ɦɢɧ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1260/185-76 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 150 Ɇȼɬ. 

Ⱦɚɥɟɟ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ 
ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 5 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (ɞɜɟ ɜɨɡɞɭɲɧɵɯ 
ɥɢɧɢɢ, ɬɪɢ ɝɟɧɟɪɚɬɨɪɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹ) ɄɊɍɗ 500 ɤȼ – ɩɨɥɭɬɨɪɧɚɹ ɰɟɩɨɱɤɚ 
(ɞɜɟ ɫɢɫɬɟɦɵ ɲɢɧ ɫ ɬɪɟɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɧɚ ɞɜɟ ɰɟɩɢ). ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 
ɢ ɤɚɬɚɥɨɝɚɦ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 250000/500-ɍɏɅ1, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɌɋɁ-6300/20. 

ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-20/10000 ɍ3 ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɨɫɫɢɣɫɤɨɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ ɤɨɦɩɚɧɢɢ 
ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 

 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ. 
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ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 240,0 ɦ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 153,0 ɦ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 153,0 ɦ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 131,0 ɦ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 70,6 ɦ;  
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 10; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 16 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 125,4 ɦ; 
– ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 27,0 ɦ.   
Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,34 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ʌɟɫɨɜɫɤɨɝɨ 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 – 10 ɥɟɬ;  
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,45 ɪɭɛ/ɤȼɬ∙ɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 72418,7 ɪɭɛ./ɤȼɬ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ʌɟɫɨɜɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 
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ɫɬɚɞɢɢ ɩɪɟɞɌɗɈ ɢ ɌɗɈ. – ȼɜɟɞ. 31.03.2008 – Ɇɨɫɤɜɚ : ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 
2008 – 58 ɫ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ȼɨɥɝɚ 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 
ɝɨɞɵ I II  III  IV  V VI VII VIII IX  X XI XII 
1950 357,0 347,0 536,0 4213,0 1234,0 852,0 572,0 863,0 647,0 621,0 1166,7 911,0 
1951 157,0 320,0 346,0 5021,0 1085,3 1089,3 708,0 404,0 282,0 267,0 216,3 188,0 
1952 548,0 437,0 521,0 2579,3 1651,3 672,0 703,0 421,0 613,0 2062,0 2694,7 693,0 
1953 484,0 401,0 610,0 5285,0 1160,0 715,0 760,0 1189,0 1564,0 2628,0 881,3 1310,0 
1954 334,0 445,0 465,0 1562,0 1977,7 612,3 418,0 619,0 483,0 1087,0 1089,7 526,0 
1955 219,0 292,0 258,0 3320,7 7862,3 2702,0 882,0 499,0 380,0 361,0 406,0 246,0 
1956 428,0 575,0 507,0 2272,0 4100,0 656,0 604,0 953,0 880,0 1220,0 631,0 702,0 
1957 613,0 623,0 490,0 4923,3 2720,0 1422,3 836,0 554,0 775,0 1517,0 1166,0 615,0 
1958 334,0 480,0 558,0 4364,0 4313,7 979,0 537,0 514,0 542,0 955,0 896,3 492,0 
1959 234,0 269,0 269,0 5168,3 2019,3 787,7 618,0 355,0 374,0 478,0 449,7 309,0 
1960 659,0 603,0 697,0 2900,3 1445,7 523,0 367,0 335,0 636,0 538,0 759,3 1196,0 
1961 329,0 439,0 546,0 3536,3 3240,7 837,0 667,0 820,0 928,0 600,0 471,3 345,0 
1962 260,0 357,0 276,0 5504,7 2246,7 965,0 1659,0 760,0 976,0 955,0 982,7 550,0 
1963 219,0 272,0 234,0 2311,0 1409,3 517,0 930,0 306,0 190,0 354,0 500,0 264,0 
1964 315,0 385,0 366,0 1917,0 2261,0 538,0 190,0 174,0 182,0 268,0 396,3 376,0 
1965 408,0 369,0 529,0 2222,0 2703,7 1063,7 639,0 689,0 257,0 447,0 443,0 643,0 
1966 238,0 321,0 370,0 7861,0 3816,0 711,3 352,0 387,0 491,0 738,0 383,3 284,0 
1967 292,0 348,0 556,0 3839,0 1602,0 524,7 228,0 174,0 316,0 521,0 904,3 440,0 
1968 231,0 273,0 257,0 4302,0 2354,0 525,7 327,0 267,0 186,0 432,0 500,7 273,0 
1969 367,0 386,0 343,0 2427,7 2457,3 931,0 317,0 219,0 233,0 485,0 1349,7 1079,0 
1970 286,0 413,0 382,0 5565,7 1718,7 466,0 260,0 152,0 184,0 334,0 349,3 280,0 
1971 262,0 308,0 384,0 2352,7 1940,7 478,7 308,0 232,0 239,0 591,0 706,3 434,0 
1972 194,0 272,0 317,0 2062,3 1195,0 410,0 175,0 147,0 104,0 133,0 150,7 354,0 
1973 214,0 373,0 440,0 2422,0 873,7 281,0 188,0 119,0 151,0 260,0 370,7 277,0 
1974 581,0 558,0 935,0 1929,3 3019,3 820,0 437,0 325,0 217,0 239,0 577,0 502,0 
1975 209,0 264,0 252,0 3105,3 578,7 373,0 211,0 140,0 142,0 156,0 174,7 171,0 
1976 231,0 327,0 441,0 3058,0 3035,7 1914,7 1011,0 715,0 336,0 249,0 232,7 363,0 
1977 452,0 432,0 599,0 4238,3 1999,7 1167,3 434,0 391,0 332,0 556,0 1297,0 719,0 
1978 331,0 402,0 434,0 4132,0 2298,7 961,0 621,0 741,0 785,0 1195,0 1642,7 775,0 
1979 260,0 343,0 289,0 3244,0 3730,3 422,3 362,0 340,0 256,0 422,0 456,7 428,0 
1980 546,0 583,0 641,0 2096,7 2586,0 535,7 1498,0 1115,0 1104,0 636,0 1000,7 723,0 
1981 754,0 592,0 795,0 3419,7 3081,3 713,3 341,0 221,0 663,0 1211,0 1552,7 799,0 
1982 1107,0 777,0 1304,0 4314,3 2010,7 614,7 582,0 397,0 429,0 457,0 1050,3 1028,0 
1983 1194,0 693,0 622,0 3574,7 789,7 769,7 1285,0 251,0 413,0 782,0 761,3 1276,0 
1984 401,0 412,0 288,0 3314,7 1302,3 652,7 524,0 437,0 874,0 1497,0 1042,7 889,0 
1985 441,0 506,0 940,0 3379,7 2885,0 1098,3 665,0 454,0 332,0 325,0 874,7 317,0 
1986 395,0 479,0 449,0 4649,3 2047,7 673,0 847,0 525,0 572,0 843,0 805,7 630,0 
1987 595,0 297,0 566,0 1316,3 2826,0 1601,7 994,0 1196,0 993,0 1024,0 546,0 463,0 
1988 485,0 836,0 1878,0 3823,3 2095,7 753,0 716,0 618,0 505,0 519,0 449,0 396,0 
1989 620,0 1366,0 3636,0 3404,3 1640,3 783,0 786,0 696,0 600,0 781,0 1148,7 637,0 
1990 816,0 761,0 665,0 2886,3 1139,3 720,0 602,0 596,0 1463,0 2452,0 2270,3 1457,0 
1991 646,0 659,0 746,0 3717,7 2580,7 1757,3 1310,0 996,0 659,0 783,0 781,0 774,0 
1992 355,0 466,0 517,0 4025,7 1815,0 482,0 270,0 204,0 179,0 293,0 411,7 404,0 
1993 330,0 397,0 462,0 3100,7 2180,0 574,0 447,0 481,0 852,0 997,0 609,0 366,0 
1994 447,0 594,0 1298,0 4710,3 2816,7 1282,7 596,0 378,0 403,0 565,0 636,0 457,0 
1995 270,0 331,0 271,0 4316,3 2603,3 729,0 337,0 261,0 211,0 254,0 413,3 361,0 
1996 349,0 451,0 826,0 848,7 1708,3 379,7 386,0 235,0 161,0 208,0 402,7 713,0 
1997 423,0 502,0 631,0 2245,0 2503,0 916,0 335,0 219,0 176,0 697,0 1036,0 518,0 
1998 485,0 566,0 640,0 2316,3 2923,7 719,7 1506,0 1346,0 876,0 1068,0 1176,0 498,0 
1999 355,0 446,0 419,0 5340,7 1304,0 472,3 202,0 228,0 143,0 236,0 270,0 324,0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

m P, % Ƚɨɞɵ QɋɊ.Ƚ, ɦ3/ɫ Ƚɨɞɵ QɋɊ. ɉ, ɦ3/ɫ Ƚɨɞɵ QɋɊ. Ɇ, ɦ3/ɫ 
1 2 1955 1452 1966 5839 1990 1180 
2 4 1953 1416 1955 5592 1989 1105 
3 6 1957 1355 1958 4339 1953 1054 
4 8 1989 1342 1962 3876 1952 936 
5 10 1966 1329 1957 3822 1991 911 
6 12 1990 1319 1994 3764 1998 888 
7 14 1962 1291 1970 3642 1957 861 
8 16 1991 1284 1959 3594 1980 838 
9 18 1958 1247 1979 3487 1987 828 
10 20 1978 1193 1995 3460 1983 805 
11 22 1994 1182 1961 3389 1978 789 
12 24 1981 1179 1986 3349 1982 775 
13 25 1998 1177 1968 3328 1962 774 
14 27 1982 1173 1999 3322 1981 764 
15 29 1952 1133 1981 3251 1956 716 
16 31 1956 1127 1953 3223 1988 716 
17 33 1988 1090 1978 3215 1984 702 
18 35 1980 1089 1956 3186 1950 687 
19 37 1986 1076 1982 3163 1994 666 
20 39 1961 1063 1991 3149 1977 638 
21 41 1977 1051 1985 3132 1960 631 
22 43 1987 1035 1977 3119 1958 629 
23 45 1983 1034 1951 3053 1955 625 
24 47 1950 1027 1976 3047 1986 622 
25 49 1985 1018 1988 2960 1954 608 
26 51 1976 993 1992 2920 1961 598 
27 53 1984 970 1950 2724 1985 595 
28 55 1959 944 1967 2721 1976 582 
29 57 1993 900 1993 2640 1969 571 
30 59 1960 888 1998 2620 1993 552 
31 61 1969 883 1989 2522 1965 549 
32 63 1979 879 1974 2474 1997 545 
33 65 1965 868 1965 2463 1974 519 
34 67 1970 866 1969 2443 1967 430 
35 69 1995 863 1997 2374 1966 428 
36 71 1997 850 1980 2341 1959 414 
37 73 1974 845 1984 2309 1996 411 
38 75 1951 840 1983 2182 1951 398 
39 76 1968 827 1960 2173 1971 394 
40 78 1967 812 1971 2147 1963 379 
41 80 1999 812 1952 2115 1992 358 
42 82 1954 802 1964 2089 1979 358 
43 84 1992 785 1987 2071 1995 344 
44 86 1971 686 1990 2013 1968 327 
45 88 1963 626 1963 1860 1964 319 
46 90 1964 614 1975 1842 1970 311 
47 92 1996 556 1954 1770 1999 310 
48 94 1973 497 1973 1648 1973 267 
49 96 1975 481 1972 1629 1972 226 
50 98 1972 460 1996 1279 1975 209 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.3 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 

№ ɱɚɫɚ 
Ɂɢɦɚ Ʌɟɬɨ 

Ptɡ, Ɇȼɬ Ptɥ, Ɇȼɬ 
1 13095 10107 
2 13029 9905 
3 12936 9577 
4 12966 9609 
5 13248 9896 
6 14165 10452 
7 15193 11323 
8 15992 12201 
9 16376 12707 
10 16363 12668 
11 16003 12554 
12 15856 12476 
13 15893 12562 
14 15870 12595 
15 15926 12350 
16 16256 12229 
17 16194 11988 
18 15995 11879 
19 15731 11619 
20 15274 11473 
21 15145 11770 
22 14696 11576 
23 14062 10930 
24 13423 10429 

 
Ɍɚɛɥɢɰɚ Ⱥ.4 – Ʉɨɨɪɞɢɧɚɬɵ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 
1 16376 13 1 13 13 13 
2 16363 107 2 214 120 227 
3 16256 62 3 186 182 413 
4 16194 191 4 764 373 1177 
5 16003 8 5 40 381 1217 
6 15995 3 6 18 384 1235 
7 15992 66 7 462 450 1697 
8 15926 33 8 264 483 1961 
9 15893 23 9 207 506 2168 
10 15870 14 10 140 520 2308 
11 15856 125 11 1375 645 3683 
12 15731 457 12 5484 1102 9167 
13 15274 81 13 1053 1183 10220 
14 15193 48 14 672 1231 10892 
15 15145 449 15 6735 1680 17627 
16 14696 531 16 8496 2211 26123 
17 14165 103 17 1751 2314 27874 
18 14062 639 18 11502 2953 39376 
19 13423 175 19 3325 3128 42701 
20 13248 153 20 3060 3281 45761 
21 13095 66 21 1386 3347 47147 
22 13029 63 22 1386 3410 48533 
23 12966 30 23 690 3440 49223 
24 12936 12936 24 310464 16376 359687 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.5 – Ʉɨɨɪɞɢɧɚɬɵ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 

1 12707 39 1 39 39 39 

2 12668 73 2 146 112 185 

3 12595 33 3 99 145 284 

4 12562 8 4 32 153 316 

5 12554 78 5 390 231 706 

6 12476 126 6 756 357 1462 

7 12350 121 7 847 478 2309 

8 12229 28 8 224 506 2533 

9 12201 213 9 1917 719 4450 

10 11988 109 10 1090 828 5540 

11 11879 109 11 1199 937 6739 

12 11770 151 12 1812 1088 8551 

13 11619 43 13 559 1131 9110 

14 11576 103 14 1442 1234 10552 

15 11473 150 15 2250 1384 12802 

16 11323 393 16 6288 1777 19090 

17 10930 478 17 8126 2255 27216 

18 10452 23 18 414 2278 27630 

19 10429 322 19 6118 2600 33748 

20 10107 202 20 4040 2802 37788 

21 9905 9 21 189 2811 37977 

22 9896 287 22 6314 3098 44291 

23 9609 32 23 736 3130 45027 

24 9577 9577 24 229848 12707 274875 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.6 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

t ɦɟɫ Qɩɪ.90% Qɜɞɯɪ ΔQɩɨɬɪ ΔQɮ ΔQɢɫɩ ΔQɥɞ Qɜɯɤ QȽɗɋ Qɧɛ Vɜɛ ɇ ΔV Vɜɛ Ʉ Zɜɛ ɇ Zɜɛ ɤ Zɜɛ ɫɪ Zɧɛ ɇ NȽɗɋ ɝɚɪ t ɫɭɬ tc 
VI  524 169 0 10 193 0 500 490 500 10,52 0,44 10,08 120,00 119,20 119,6 82,3 36,9 159 30 2592000 
VII 185 466 0 10 151 0 500 490 500 10,08 1,25 8,83 119,20 116,93 118,1 82,3 35,3 152 31 2678400 
VIII 169 231 0 10 100 0 300 290 300 8,83 0,62 8,22 116,93 115,79 116,4 81,5 34,5 88 31 2678400 
IX 177 123 0 10 0 0 300 290 300 8,22 0,32 7,90 115,79 115,14 115,5 81,5 33,6 86 30 2592000 
ɏ 261 39 0 10 0 0 300 290 300 7,90 0,10 7,79 115,14 114,92 115,0 82,2 32,4 83 31 2678400 
XI  386 0 0 10 0 0 300 376 386 7,79 0,00 7,79 114,92 114,92 114,9 82,6 31,9 106 30 2592000 
XII 366 547 0 10 0 26 300 929 939 7,79 1,47 6,33 114,92 111,92 113,4 84,3 28,7 235 31 2678400 
I 307 777 0 10 0 19 300 1093 1103 6,33 2,08 4,25 111,92 106,96 109,4 84,6 24,4 235 31 2678400 
II  375 -91 0 10 0 16 300 290 300 4,25 -0,22 4,47 106,96 107,54 107,3 82,2 24,6 63 28 2419200 
III  356 -68 0 10 0 12 300 290 300 4,47 -0,18 4,65 107,54 108,02 107,8 81,5 25,9 66 31 2678400 
IV 1690 -1203 0 10 0 13 500 490 500 4,65 -3,12 7,77 108,02 114,87 111,4 82,3 28,7 124 30 2592000 
V 1994 -1028 0 10 100 -86 500 770 780 7,77 -2,75 10,52 114,87 120,00 117,4 83,1 33,9 230 31 2678400 

Zɜɛmin=ɍɆɈ ɨɤɨɧɱɚɬ. 107 ɦ 

 
Ɍɚɛɥɢɰɚ Ⱥ.7 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

t ɦɟɫ Q50% Qɜɞɯɪ ΔQɩɨɬɪ ΔQɢɫɩ ΔQɮ ΔQɥɞ Qɜɯɤ QȽɗɋ Qɧɛ Vɇ ΔV VɄ Zɜɛ ɧ Zɜɛ ɤ Zɜɛ ɫɪ Zɧɛ ɇ NȽɗɋ ɗ, Ɇȼɬ·ɱ t ɫɭɬ tc 
VIII 744 0 2 1,5 2 1 600 740 741 14,87 0,00 14,87 69,70 69,70 69,7 33,0 36,1 232 141066 31 2678400 
IX 507 90 2 1 0 0 600 594 595 14,87 0,23 14,64 69,70 69,31 69,5 32,6 36,3 188 135615 30 2592000 
ɏ 243 57 1 1 0 -2 300 296 297 14,64 0,15 14,49 69,31 69,06 69,2 31,6 37,0 95 70757 31 2678400 
XI  123 165 1 1 0 -4 280 282 283 14,49 0,43 14,06 69,06 68,34 68,7 31,6 36,5 90 64525 30 2592000 
XII 151 819 1 1 0 -5 280 963 964 14,06 2,19 11,87 68,34 64,49 66,4 34,0 31,8 267 198440 31 2678400 
I 113 1033 1 1 0 -2 280 1142 1143 11,87 2,77 9,10 64,49 59,10 61,8 34,3 26,9 267 198392 31 2678400 
II  213 462 1 1 0 0 280 673 674 9,10 1,12 7,98 59,10 56,71 57,9 33,3 24,0 140 60238 28 2419200 
III  797 -493 1 1 3 0 300 299 300 7,98 -1,32 9,30 56,71 59,52 58,1 32,0 25,5 66 61985 31 2678400 
IV 1837 -915 2 1,5 4 1 600 916 917 9,30 -2,37 11,67 59,52 64,14 61,8 33,9 27,3 218 141501 30 2592000 
V 1808 -650 2 1,5 4 2 600 1153 1154 11,67 -1,74 13,41 64,14 67,25 65,7 33,8 31,3 314 164659 31 2678400 
VI  1539 -336 2 1,5 5 5 600 1200 1201 13,41 -0,87 14,28 67,25 68,72 68,0 33,9 33,5 350 145326 30 2592000 
VII 1375 -220 2 1,5 5 4 600 1151 1152 14,28 -0,59 14,87 68,72 69,70 69,2 33,8 34,8 349 166208 31 2678400 

ɗɫɪ.ɦɧɨɝɨɥɟɬ= 1,55 ɦɥɪɞɤȼɬ·ɱ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ40ɚ-ȼ-900 
 

 
Ɋɢɫɭɧɨɤ Ȼ.2 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ40ɛ-ȼ-900 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 

Ɋɢɫɭɧɨɤ Ȼ.3 – ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

 

Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ ɪɟɤɢ ȼɨɥɝɚ 
 

 

Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ ɪɟɤɢ ȼɨɥɝɚ
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Ɉɤɨɧɱɚɧɢɟ ɉɪɢɥɨɠɟɧɢɹ ȼ 
 

 
Ɋɢɫɭɧɨɤ ȼ.2 – ɗɩɸɪɵ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɨ 

ɩɨɞɨɲɜɟ 
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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 0,81 Ⱥܫ

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,61 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,02 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,07 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 0,28 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳ͹ ∙  ʜ 0,69 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹ ∙  ʜ 0,81 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,33 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,45 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,Ͷʹͻ ∙  ʜʝʛ 5,78 Ⱥܫ

ȾɁ <ܼ 

1 
ɫɬɭɩɟɧɶ ܼூ 0,1 1,25 Ɉɦ 

2 
ɫɬɭɩɟɧɶ ܼூூ 0,49 4,6 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 2,49 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 2,56 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͶ ∙  ʜʝʛ.ʟ 4,99 Ⱥܫ
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Ɉɤɨɧɱɚɧɢɟ ɉɪɢɥɨɠɟɧɢɹ Ƚ 
 
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
 

ɫɛ
ɪɨ

ɫ 
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

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ         

Ⱦɢɮ.ɡɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ ܫ∆> + + + + - - - 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + + - - - 

ɁɁȽ 
଴ܷ 

 - - - - + + + ଷݐ - + - - - - - ଶݐ + - - - - - - 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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