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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨɟ ɦɟɫɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ, ɜɵɩɨɥɧɹɹ ɝɥɚɜɧɭɸ ɪɨɥɶ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɟɺ ɩɚɪɚɦɟɬɪɨɜ ɜ 
ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɚɯ, ɚ ɬɚɤɠɟ ɩɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɱɚɫɬɶ 
ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ Ƚɗɋ ɜɟɫɶɦɚ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɪɵɧɤɟ ɟɺ 
ɫɛɵɬɚ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɵɦ ɷɥɟɦɟɧɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦɧɨɣ 
ɧɚɞɟɠɧɨɫɬɢ ȿɞɢɧɨɣ ɗɧɟɪɝɨɫɢɫɬɟɦɵ ɫɬɪɚɧɵ, ɪɚɫɩɨɥɚɝɚɹ ɛɨɥɟɟ 90% ɪɟɡɟɪɜɚ 
ɪɟɝɭɥɢɪɨɜɨɱɧɨɣ ɦɨɳɧɨɫɬɢ. ɂɡ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɢɦɟɧɧɨ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɦɚɧɟɜɪɟɧɧɵɦɢ ɢ ɫɩɨɫɨɛɧɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɨɛɴɟɦɵ ɜɵɪɚɛɨɬɤɢ ɜ ɫɱɢɬɚɧɧɵɟ ɦɢɧɭɬɵ, ɩɨɤɪɵɜɚɹ 
ɩɢɤɨɜɵɟ ɧɚɝɪɭɡɤɢ. Ⱦɥɹ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɢɡɦɟɪɹɟɬɫɹ ɱɚɫɚɦɢ, ɚ 
ɞɥɹ ɚɬɨɦɧɵɯ — ɰɟɥɵɦɢ ɫɭɬɤɚɦɢ.  

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

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

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɫɥɨɠɧɵɦɢ ɩɪɢɪɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɤɨɦɩɥɟɤɫɚɦɢ. ɂɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɬɪɟɛɭɸɬ 
ɡɧɚɤɨɦɫɬɜɚ ɫ ɲɢɪɨɤɢɦ ɤɪɭɝɨɦ ɨɛɳɟɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ.  

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

 
1.1 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
Ʉɥɢɦɚɬ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. 

ɇɚɯɨɞɹɫɶ ɧɚ ɩɭɬɢ ɡɚɩɚɞɧɨɝɨ ɩɟɪɟɧɨɫɚ ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ, ɯɪɟɛɟɬ Ȼɚɫɟɝɢ, ɤɚɤ ɢ 
ɍɪɚɥ ɜ ɰɟɥɨɦ, ɧɟɫɦɨɬɪɹ ɧɚ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɭɸ ɜɵɫɨɬɭ, ɡɧɚɱɢɬɟɥɶɧɨ 
ɫɞɟɪɠɢɜɚɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɚɬɥɚɧɬɢɱɟɫɤɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɜɨɫɬɨɤ. Ʉɥɢɦɚɬ 
ɨɛɥɚɫɬɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɹɪɤɨ ɜɵɪɚɠɟɧɧɨɣ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɫɬɶɸ, ɜ ɱɟɦ 
ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɚɪɤɬɢɱɟɫɤɢɣ ɜɨɡɞɭɯ, ɜɬɨɪɝɚɸɳɢɣɫɹ ɫɸɞɚ ɱɚɳɟ ɜɫɟɝɨ 
ɜɟɫɧɨɣ. ɏɨɥɨɞɧɵɣ ɜɨɡɞɭɯ ɫ Ʉɚɪɫɤɨɝɨ ɦɨɪɹ ɨɬɥɢɱɚɟɬɫɹ ɦɚɥɨɣ ɜɥɚɠɧɨɫɬɶɸ, 
ɦɚɫɫɵ ɚɬɥɚɧɬɢɱɟɫɤɨɝɨ ɜɨɡɞɭɯɚ, ɧɚɩɪɨɬɢɜ, ɛɨɝɚɬɵ ɜɥɚɝɨɣ (ɞɨ 700-800 ɦɦ ɜ ɝɨɞ). 

ȼ ɨɛɥɚɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɟɩɥɨɟ ɥɟɬɨ: ɫɪɟɞɧɹɹ ɞɧɟɜɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɜ ɢɸɥɟ ɫɨɫɬɚɜɥɹɟɬ 24°. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ -17,9°, ɜ ɧɟɤɨɬɨɪɵɟ 
ɝɨɞɵ ɫɚɦɵɦ ɯɨɥɨɞɧɵɦ ɦɟɫɹɰɟɦ ɨɤɚɡɵɜɚɟɬɫɹ ɮɟɜɪɚɥɶ. ɉɨɥɨɜɢɧɚ ɨɫɚɞɤɨɜ 
ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɫɧɟɝ. Ⱦɨɠɞɢ ɛɵɜɚɸɬ ɜ ɨɫɧɨɜɧɨɦ ɜ ɫɟɧɬɹɛɪɟ ɢ ɢɸɧɟ, ɧɚ ɡɚɩɚɞɧɵɯ 
ɫɤɥɨɧɚɯ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ - ɜ ɚɜɝɭɫɬɟ. Ɇɢɧɢɦɭɦ ɨɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ ɜ ɮɟɜɪɚɥɟ ɢ 
ɞɟɤɚɛɪɟ. Ʌɟɬɨɦ ɜ ɝɨɪɚɯ ɱɚɫɬɵ ɝɪɨɡɵ. Ⱦɥɹ ɪɚɣɨɧɚ ɯɚɪɚɤɬɟɪɧɵ ɱɚɫɬɵɟ ɥɟɬɧɢɟ 
ɬɭɦɚɧɵ, ɤɨɬɨɪɵɟ ɢɧɨɝɞɚ ɞɟɪɠɚɬɫɹ ɩɨ ɧɟɫɤɨɥɶɤɭ ɫɭɬɨɤ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ - 80-90 ɞɧɟɣ. ɍɫɬɨɣɱɢɜɵɣ 
ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɨɛɪɚɡɭɟɬɫɹ ɨɛɵɱɧɨ ɜ 3-ɣ ɞɟɤɚɞɟ ɨɤɬɹɛɪɹ ɢ ɞɟɪɠɢɬɫɹ ɜ ɫɪɟɞɧɟɦ 
ɞɨ 3-ɣ ɞɟɤɚɞɵ ɚɩɪɟɥɹ, ɬ. ɟ. ɨɤɨɥɨ 180 ɞɧɟɣ. ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ - 
115-120 ɫɦ ɧɚ ɡɚɩɚɞɧɵɯ ɫɤɥɨɧɚɯ ɢ ɩɨɱɬɢ ɧɚ 30 ɫɦ ɦɟɧɶɲɟ - ɧɚ ɜɨɫɬɨɱɧɵɯ. ȼ 
ɞɨɥɢɧɚɯ ɝɥɭɛɢɧɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 1,5 ɢ ɞɚɠɟ 2 ɦ, ɚ ɧɚ 
ɜɟɪɲɢɧɚɯ ɧɟ ɩɪɟɜɵɲɚɟɬ 50-70 ɫɦ. 

ȼ ɡɢɦɧɢɟ ɦɟɫɹɰɵ ɩɪɟɨɛɥɚɞɚɸɬ ɜɟɬɪɵ ɡɚɩɚɞɧɨɝɨ ɢ ɸɝɨ-ɡɚɩɚɞɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɣ, ɢɯ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɚ - ɨɬ 4,1 ɞɨ 5 ɦ/ɫ, ɨɧɚ 
ɡɚɦɟɬɧɨ ɜɨɡɪɚɫɬɚɟɬ ɜ ɝɨɪɚɯ, ɨɫɨɛɟɧɧɨ ɜɵɲɟ ɝɪɚɧɢɰɵ ɥɟɫɚ. Ʌɟɬɨɦ ɤɪɨɦɟ 
ɡɚɩɚɞɧɵɯ ɢ ɸɝɨ-ɡɚɩɚɞɧɵɯ ɜɟɬɪɨɜ ɱɚɫɬɵ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɵɟ. 

 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
ɑɭɫɨɜɚ́ɹ (ɉɨɥɞɧɟɜɚɹ) — ɪɟɤɚ ɧɚ ɋɪɟɞɧɟɦ ɍɪɚɥɟ, ɥɟɜɵɣ ɩɪɢɬɨɤ Ʉɚɦɵ. 
Ɋɟɤɚ ɛɟɪɺɬ ɧɚɱɚɥɨ ɧɚ ɜɨɫɬɨɱɧɵɯ ɫɤɥɨɧɚɯ ɍɪɚɥɶɫɤɨɝɨ ɯɪɟɛɬɚ, ɜ Ⱥɡɢɢ, 

ɩɟɪɟɫɟɤɚɟɬ ɟɝɨ ɢ ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɬɟɤɚɟɬ ɩɨ ɟɝɨ ɡɚɩɚɞɧɵɦ ɫɤɥɨɧɚɦ, 
ɜ ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ, ɞɜɚɠɞɵ ɩɟɪɟɯɨɞɹ ɢɡ ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɜ 
ɉɟɪɦɫɤɢɣ ɤɪɚɣ. 

Ⱦɥɢɧɚ ɑɭɫɨɜɨɣ — 592 ɤɦ. ɂɡ ɧɢɯ ɑɭɫɨɜɚɹ ɬɟɱɺɬ ɩɨ ɑɟɥɹɛɢɧɫɤɨɣ 
ɨɛɥɚɫɬɢ — 20 ɤɦ, ɩɨ ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ — 377 ɤɦ, ɩɨ ɉɟɪɦɫɤɨɦɭ ɤɪɚɸ — 
195 ɤɦ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 23 000 ɤɦ², ɫɪɟɞɧɢɣ 
ɭɤɥɨɧ 0,4 ɦ/ɤɦ. ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɫɛɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 356 ɦ. 

https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%BD%D0%B8%D0%B9_%D0%A3%D1%80%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B5_%D0%B3%D0%BE%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%87%D0%BD%D0%BE%D0%B9_%D0%B1%D0%B0%D1%81%D1%81%D0%B5%D0%B9%D0%BD
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%81%D0%B1%D0%BE%D1%80
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ȼ ɜɟɪɯɨɜɶɹɯ ɑɭɫɨɜɚɹ ɩɪɢɧɢɦɚɟɬ ɦɧɨɝɨ ɩɪɢɬɨɤɨɜ, ɩɪɢɱɺɦ ɩɪɚɜɵɟ ɜ 
ɨɫɧɨɜɧɨɦ ɛɨɥɟɟ ɤɪɭɩɧɵ ɢ ɩɨɥɧɨɜɨɞɧɵ. Ⱦɨɥɢɧɚ ɪɟɤɢ ɜ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ 
ɲɢɪɨɤɚɹ, ɫɤɥɨɧɵ ɩɨɥɨɝɢɟ. 

ȼ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɞɨɥɢɧɚ ɫɭɠɚɟɬɫɹ, ɱɚɫɬɨ ɫɤɥɨɧɵ ɧɨɫɹɬ 
ɤɚɧɶɨɧɨɨɛɪɚɡɧɵɣ ɯɚɪɚɤɬɟɪ (ɧɚ ɷɬɨɦ ɭɱɚɫɬɤɟ ɪɟɤɭ ɧɟɪɟɞɤɨ ɢɦɟɧɭɸɬ Ƚɨɪɧɚɹ 
ɑɭɫɨɜɚɹ), ɦɟɫɬɚɦɢ ɞɨɥɢɧɚ ɫɥɟɝɤɚ ɪɚɫɲɢɪɹɟɬɫɹ, ɫɤɥɨɧɵ ɫɬɚɧɨɜɹɬɫɹ ɛɨɥɟɟ 
ɩɨɥɨɝɢɦɢ. ɂɦɟɸɳɢɟ ɨɫɚɞɨɱɧɨɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɢɡɜɟɫɬɧɹɤɨɜɵɟ, ɪɟɠɟ 
ɞɨɥɨɦɢɬɨɜɵɟ, ɚɧɝɢɞɪɢɬɨɜɵɟ ɢ ɫɥɚɧɰɟɜɵɟ ɛɨɣɰɵ ɜɨɡɜɵɲɚɸɬɫɹ ɧɚɞ ɭɪɟɡɨɦ ɜɨɞɵ 
ɧɚ ɜɵɫɨɬɭ ɨɬ 10 ɞɨ 115 ɦ ɢ ɢɦɟɸɬ ɞɥɢɧɭ ɜɞɨɥɶ ɛɟɪɟɝɚ ɨɬ 30 ɦɟɬɪɨɜ ɞɨ ɩɨɥɭɬɨɪɚ 
ɤɢɥɨɦɟɬɪɨɜ. ɂɡɜɟɫɬɧɹɤɨɜɵɟ ɫɤɚɥɵ ɩɨɞɜɟɪɠɟɧɵ ɜɵɜɟɬɪɢɜɚɧɢɸ, ɩɨɷɬɨɦɭ 
ɧɟɪɟɞɤɨ ɩɪɢɧɢɦɚɸɬ ɩɪɢɱɭɞɥɢɜɵɟ ɨɱɟɪɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɨɤɪɚɲɢɜɚɸɬɫɹ ɜ ɛɭɪɨ-
ɝɪɹɡɧɵɣ ɰɜɟɬ ɫ ɩɹɬɧɚɦɢ ɥɢɲɚɣɧɢɤɨɜ. ȼ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɜɟɫɶɦɚ ɚɤɬɢɜɧɵ 
ɤɚɪɫɬɨɜɵɟ ɩɪɨɰɟɫɫɵ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɟɳɟɪ, 
ɝɪɨɬɨɜ, ɜɵɟɦɨɤ ɢ ɬ.ɩ. 

Ɍɟɱɟɧɢɟ ɪɟɤɢ ɡɞɟɫɶ ɩɪɢɧɢɦɚɟɬ ɨɬɱɺɬɥɢɜɨ ɝɨɪɧɵɣ ɯɚɪɚɤɬɟɪ, ɧɚ ɪɟɤɟ 
ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɨɤɨɥɨ 70 ɩɟɪɟɤɚɬɨɜ (ɦɟɫɬɧɨɟ ɧɚɡɜɚɧɢɟ — ɩɟɪɟɛɨɪɵ), 
ɤɪɭɩɧɟɣɲɢɣ ɢɡ ɧɢɯ — Ʉɚɲɤɢɧɫɤɢɣ ɩɟɪɟɛɨɪ, ɩɚɞɟɧɢɟ ɭɪɨɜɧɹ ɞɨɫɬɢɝɚɟɬ 40 
ɫɦ/ɤɦ. ɉɨɥɨɝɢɟ ɛɟɪɟɝɚ, ɫɨɩɪɹɠɺɧɧɵɟ ɫ ɨɬɦɟɥɹɦɢ ɱɟɪɟɞɭɸɬɫɹ ɫ ɤɪɭɬɵɦɢ 
ɫɤɚɥɚɦɢ-ɛɨɣɰɚɦɢ. ȼ ɪɭɫɥɟ ɩɨɩɚɞɚɸɬɫɹ ɤɪɭɩɧɵɟ ɜɚɥɭɧɵ, ɢɧɨɝɞɚ ɜɵɫɬɭɩɚɸɳɢɟ 
ɧɚɞ ɜɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. Ɋɟɤɚ ɱɚɫɬɨ ɢɡɜɢɜɚɟɬɫɹ, ɨɝɢɛɚɹ ɝɨɪɧɵɟ ɦɚɫɫɢɜɵ. 
ɒɢɪɢɧɚ ɪɟɤɢ ɜ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ — 120—140 ɦ. 

ȼ ɧɢɡɨɜɶɹɯ (ɩɨɫɥɟ ɝɨɪɨɞɚ ɑɭɫɨɜɨɝɨ), ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɍɪɚɥɶɫɤɢɯ ɝɨɪ, ɪɟɤɚ 
ɧɨɫɢɬ ɬɢɩɢɱɧɨ ɪɚɜɧɢɧɧɵɣ ɯɚɪɚɤɬɟɪ. ɋɤɨɪɨɫɬɶ ɪɟɤɢ ɡɚɦɟɞɥɹɟɬɫɹ, ɪɭɫɥɨ 
ɪɚɫɲɢɪɹɟɬɫɹ ɦɟɫɬɚɦɢ ɞɨ 300 ɦ: ɑɭɫɨɜɚɹ ɧɟɬɨɪɨɩɥɢɜɨ ɬɟɱɺɬ ɜ ɨɤɪɭɠɟɧɢɢ 
ɡɚɥɢɜɧɵɯ ɥɭɝɨɜ, ɛɨɥɨɬ, ɥɢɫɬɜɟɧɧɵɯ ɢ ɫɦɟɲɚɧɧɵɯ ɥɟɫɨɜ, ɜɪɟɦɟɧɚɦɢ ɨɩɢɫɵɜɚɹ 
ɲɢɪɨɤɢɟ ɢɡɥɭɱɢɧɵ. 

ȼɩɚɞɚɟɬ ɪɟɤɚ ɜ ɑɭɫɨɜɫɤɨɣ ɡɚɥɢɜ Ʉɚɦɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɨɛɪɚɡɨɜɚɧɧɨɝɨ 
ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ʉɚɦɫɤɨɣ Ƚɗɋ ɜ 693 ɤɦ ɨɬ ɭɫɬɶɹ Ʉɚɦɵ, ɧɟɦɧɨɝɨ ɜɵɲɟ 
ɝɨɪɨɞɚ ɉɟɪɦɢ. ɉɨɞɩɨɪ ɩɥɨɬɢɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɜɺɥ ɤ ɡɚɬɨɩɥɟɧɢɸ ɧɢɡɨɜɶɟɜ 
ɑɭɫɨɜɨɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɨ 125 ɤɦ ɨɬ ɭɫɬɶɹ.  

ɇɚ ɫɜɨɺɦ ɩɪɨɬɹɠɟɧɢɢ ɑɭɫɨɜɚɹ ɩɪɢɧɢɦɚɟɬ ɫɜɵɲɟ 150 ɩɪɢɬɨɤɨɜ, ɨɫɧɨɜɧɵɟ 
ɢɡ ɧɢɯ (ɜ ɩɨɪɹɞɤɟ ɜɩɚɞɟɧɢɹ, ɨɬ ɢɫɬɨɤɚ ɤ ɭɫɬɶɸ): 

 Ɋɟɜɞɚ (ɥɟɜɵɣ); 
 Ȼɨɥɶɲɚɹ ɒɚɣɬɚɧɤɚ (ɩɪɚɜɵɣ); 
 ɒɚɣɬɚɧɤɚ (ɑɚɬɚɟɜɫɤɚɹ ɒɚɣɬɚɧɤɚ) (ɥɟɜɵɣ); 
 Ȼɨɥɶɲɨɣ ɒɢɲɢɦ (ɩɪɚɜɵɣ); 
 ɋɭɥɺɦ (ɩɪɚɜɵɣ); 
 Ɇɟɠɟɜɚɹ ɍɬɤɚ (ɩɪɚɜɵɣ); 
 ɋɟɪɟɛɪɹɧɚɹ (ɩɪɚɜɵɣ); 
 Ʉɨɣɜɚ (ɩɪɚɜɵɣ); 
 ɍɫɶɜɚ (ɩɪɚɜɵɣ); 
 Ʌɵɫɶɜɚ (ɥɟɜɵɣ). 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ, ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɧɟɝɨɜɨɝɨ (55 %). Ⱦɨɠɞɟɜɨɟ 
ɫɨɫɬɚɜɥɹɟɬ 27 %, ɩɨɞɡɟɦɧɨɟ 18 %. ɉɨɥɨɜɨɞɶɟ ɯɚɪɚɤɬɟɪɧɨ ɫ ɫɟɪɟɞɢɧɵ ɚɩɪɟɥɹ ɞɨ 

https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%B2%D0%B5%D1%81%D1%82%D0%BD%D1%8F%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BB%D0%BE%D0%BC%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%88%D0%B0%D0%B9%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%BA%D0%B0%D1%82
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%88%D0%BA%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%B1%D0%BE%D1%80&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B5%D1%86_(%D1%81%D0%BA%D0%B0%D0%BB%D0%B0)
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D1%83%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%A7%D1%83%D1%81%D0%BE%D0%B2%D0%BE%D0%B9
https://ru.wikipedia.org/w/index.php?title=%D0%A7%D1%83%D1%81%D0%BE%D0%B2%D1%81%D0%BA%D0%BE%D0%B9_%D0%B7%D0%B0%D0%BB%D0%B8%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%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%9A%D0%B0%D0%BC%D1%81%D0%BA%D0%B0%D1%8F_%D0%93%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%BC%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B2%D0%B4%D0%B0_(%D1%80%D0%B5%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B0%D1%8F_%D0%A8%D0%B0%D0%B9%D1%82%D0%B0%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%B9%D1%82%D0%B0%D0%BD%D0%BA%D0%B0_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%A7%D1%83%D1%81%D0%BE%D0%B2%D0%BE%D0%B9)
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9_%D0%A8%D0%B8%D1%88%D0%B8%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%91%D0%BC_(%D1%80%D0%B5%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B5%D0%B2%D0%B0%D1%8F_%D0%A3%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B5%D0%B1%D1%80%D1%8F%D0%BD%D0%B0%D1%8F_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%A7%D1%83%D1%81%D0%BE%D0%B2%D0%BE%D0%B9)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B9%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%8C%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D1%8B%D1%81%D1%8C%D0%B2%D0%B0_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%A7%D1%83%D1%81%D0%BE%D0%B2%D0%BE%D0%B9)
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ɫɟɪɟɞɢɧɵ ɢɸɥɹ. Ɂɚ ɥɟɬɨ ɛɵɜɚɟɬ 6—7 ɞɨɠɞɟɜɵɯ ɩɚɜɨɞɤɨɜ. ȼɩɪɨɱɟɦ, ɨɛɵɱɧɨ ɜ 
ɢɸɥɟ-ɚɜɝɭɫɬɟ ɑɭɫɨɜɚɹ ɦɟɥɟɟɬ.  

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ — 3445 ɦ³/ɫ. ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɪɟɤɢ ɜɟɫɶɦɚ 
ɡɧɚɱɢɬɟɥɶɧɚɹ: ɜ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɨɧɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 8 ɤɦ/ɱ, ɧɚ ɩɟɪɟɤɚɬɚɯ ɢ 
ɛɵɫɬɪɢɧɚɯ — ɞɨ 25 ɤɦ/ɱ, ɱɬɨ ɜ 10 ɪɚɡ ɩɪɟɜɵɲɚɟɬ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɬɚɤɢɯ 
ɪɚɜɧɢɧɧɵɯ ɪɟɤ ɤɚɤ ȼɨɥɝɚ ɢɥɢ Ʉɚɦɚ. 

Ɂɚɦɟɪɡɚɟɬ ɑɭɫɨɜɚɹ ɨɛɵɱɧɨ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ, ɧɚɱɚɥɟ ɞɟɤɚɛɪɹ.  
Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɑɭɫɨɜɚɹ ɡɚ ɩɟɪɢɨɞ ɫ 1923 ɩɨ 

1972 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɪɚɜɧɨ 3799 ɦ3/ɫ. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.2 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ 

ɥɟɬɧɹɹ ɡɢɦɧɹɹ ݖȼȻ, ɦ ܹ, ɤɦ3 ܳ, ɦ3/ܿ ݖɇȻ, ɦ ܳ, ɦ3/ܿ ݖɇȻ, ɦ 
129 0 0 129 0 129 
140 0,282 500 132,53 500 133,15 
160 2,472 1000 135,24 1000 136,15 
180 8,081 1500 137,35 1500 138,5 
200 18,25 2000 139,1 2000 140,5 
230 46,266 2500 140,64 2500 142,3 
ɧ/ɞ ɧ/ɞ 3000 142,04 3000 144 
ɧ/ɞ ɧ/ɞ 3500 143,4 3500 145,65 
ɧ/ɞ ɧ/ɞ 4000 144,7 4000 147,25 
ɧ/ɞ ɧ/ɞ 4500 146 4500 148,74 
ɧ/ɞ ɧ/ɞ 5000 147,24 5000 150,16 

  5500 148,46 5500 151,52 
  6000 149,63 6000 152,85 
  6500 150,75 6500 154,1 
  7000 151,84 7000 155,3 
  7500 152,9 7500 156,6 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɺɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 
 

Ɍɚɛɥɢɰɚ 1.3 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ܳ, ɦ3/ɫ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 1200 1200 1200 2000 2000 2000 2000 2000 2000 2000 1200 1200 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 
ɂɫɩɚɪɟɧɢɟ - - - 1 1 1 2 1 1 1 - - 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 13 13 13 -26 -26 -13 - - - - 13 13 
∑ 14 14 14 -24 -24 -11 3 2 2 2 14 14 

 

120

130

140

150

160

170

180

190

200

210

220

230

240

0 5 10 15 20 25 30 35 40 45 50

Zвб, ̥

V, к̥3

125

130

135

140

145

150

155

160

165

170

0 2000 4000 6000 8000 10000 12000 14000

Z̦б, ̥

Q, ̥3/с

Лето

З̛̥̌



14 
 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆݄ = 0,9 ɦ. 
ɇɉɍ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 219 ɦ.  

 
1.3 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɟɬ ɢɡɜɟɫɬɧɹɤ. ɒɢɪɢɧɚ ɩɨ ɫɬɜɨɪɭ 598 

ɦɟɬɪɨɜ. Ⱦɧɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 129 ɦɟɬɪɨɜ. 
 

1.4 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
Ɏɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» «Ɋɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ 

ɷɧɟɪɝɨɫɢɫɬɟɦ ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ, ɍɞɦɭɪɬɫɤɨɣ Ɋɟɫɩɭɛɥɢɤɢ ɢ Ʉɢɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ» 
(ɉɟɪɦɫɤɨɟ ɊȾɍ) ɨɫɭɳɟɫɬɜɥɹɟɬ ɮɭɧɤɰɢɢ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɚɦɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ, Ʉɢɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɢ 
ɍɞɦɭɪɬɫɤɨɣ Ɋɟɫɩɭɛɥɢɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

ȼɯɨɞɢɬ ɜ ɡɨɧɭ ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» ɈȾɍ 
ɍɪɚɥɚ. 

Ɍɟɪɪɢɬɨɪɢɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɵ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɩɥɨɳɚɞɢ 322,7 ɬɵɫ. ɤɜ. 
ɤɦ ɫ ɧɚɫɟɥɟɧɢɟɦ 5,4 ɦɥɧ. ɱɟɥɨɜɟɤ. 

ȼ ɭɩɪɚɜɥɟɧɢɢ ɢ ɜɟɞɟɧɢɢ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» ɉɟɪɦɫɤɨɟ ɊȾɍ 
ɧɚɯɨɞɹɬɫɹ ɨɛɴɟɤɬɵ ɝɟɧɟɪɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 8609,4 
Ɇȼɬ. Ɉɫɧɨɜɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɝɟɧɟɪɚɰɢɢ ɹɜɥɹɸɬɫɹ ɉɟɪɦɫɤɚɹ ȽɊɗɋ ɈȺɈ 
«ɂɇɌȿɊ ɊȺɈ-ɗɥɟɤɬɪɨɝɟɧɟɪɚɰɢɹ» ɢ ȼɨɬɤɢɧɫɤɚɹ Ƚɗɋ ɈȺɈ «ɊɭɫȽɢɞɪɨ» 
ɢ əɣɜɢɧɫɤɚɹ ȽɊɗɋ ɉȺɈ «ɘɧɢɩɪɨ». 

ȼ ɞɢɫɩɟɬɱɟɪɫɤɨɦ ɭɩɪɚɜɥɟɧɢɢ ɢ ɜɟɞɟɧɢɢ ɉɟɪɦɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ 460 
ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ  110-500 ɤȼ. Ɉɛɴɟɤɬɵ 
ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ ɉɟɪɦɫɤɨɝɨ ɊȾɍ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ 345 ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ 
ɩɨɞɫɬɚɧɰɢɹɯ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɚɩɪɹɠɟɧɢɟɦ  
110-500 ɤȼ ɫ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 24834,9 ɆȼȺ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 1020 Ɇȼɬ. 
 

1.5 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɜ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ Ɂɟɣɫɤɚɹ Ƚɗɋ. 

  

http://so-ups.ru/index.php?id=1360
http://so-ups.ru/index.php?id=1365
http://so-ups.ru/index.php?id=1368
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ  ɪɚɫɱɟɬɵ  
 
2.1 ȼɵɛɨɪ ɪɚɫɱɺɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
Ƚɢɞɪɨɝɪɚɮ - ɷɬɨ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɪɟɤɟ ɡɚ 

ɧɟɫɤɨɥɶɤɨ ɥɟɬ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɧɭɠɧɨ 

ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ɂɡɧɚɱɚɥɶɧɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ 
ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ 
ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ IV, V, VI , VII ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ 
ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ  I, II , III , VIII , IX, X, XI  ɢ XII ,  ɦɟɫɹɰɵ).  
 Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲ =

݉݊+1
,                   (2.1) 

 
ɝɞɟ m - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; 

n = 50 - ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1.   
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50%. 
 

Ɍɚɛɥɢɰɚ 2.1– Ɋɚɧɠɢɪɨɜɚɧɧɵɣ ɪɹɞ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɥɟɬ 

m p % Ƚɨɞɵ Qɫɪ. ɝɨɞ Ƚɨɞɵ Qɫɪ. ɩɨɥ Ƚɨɞɵ Qɫɪ. ɦɟɠ 
1 2 1970 5506 1970 12605 1971 2060 
2 4 1955 5458 1955 12452,5 1956 1989 
3 6 1943 5237 1943 11877,5 1955 1961 
4 8 1962 5076 1962 11767,5 1970 1956 
5 10 1956 4995 1956 11007,5 1950 1930 
6 12 1954 4933 1954 10962,5 1954 1918 
7 14 1971 4874 1971 10502,5 1943 1916 
8 16 1950 4637 1949 10280 1941 1910 
9 18 1949 4513 1952 10167,5 1947 1869 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
m p % Ƚɨɞɵ Qɫɪ. ɝɨɞ Ƚɨɞɵ Qɫɪ. ɩɨɥ Ƚɨɞɵ Qɫɪ. ɦɟɠ 
10 20 1952 4501 1960 10160 1944 1805 
11 22 1944 4408 1950 10050 1958 1800 
12 24 1960 4373 1944 9612,5 1972 1796 
13 25 1958 4304 1946 9350 1935 1769 
14 27 1959 4209 1958 9312,5 1962 1730 
15 29 1972 4197 1966 9237,5 1940 1723 
16 31 1966 4082 1959 9225 1959 1701 
17 33 1940 4012 1972 8997,5 1926 1691 
18 35 1946 4004 1957 8920 1967 1669 
19 37 1937 3977 1939 8835 1952 1668 
20 39 1957 3924 1937 8795 1924 1665 
21 41 1939 3805 1940 8590 1969 1660 
22 43 1965 3783 1923 8415 1949 1630 
23 45 1941 3701 1931 8270 1925 1618 
24 47 1924 3678 1965 8220 1930 1583 
25 49 1933 3654 1934 8052,5 1937 1568 
26 51 1931 3653 1938 7910 1965 1564 
27 53 1923 3646 1933 7882,5 1929 1553 
28 55 1926 3622 1924 7705 1933 1540 
29 57 1934 3579 1968 7677,5 1964 1520 
30 59 1964 3563 1964 7650 1966 1504 
31 61 1969 3500 1942 7507,5 1951 1494 
32 63 1951 3492 1951 7487,5 1960 1479 
33 65 1942 3474 1926 7482,5 1942 1458 
34 67 1925 3459 1948 7317,5 1963 1439 
35 69 1947 3351 1953 7300 1936 1439 
36 71 1938 3340 1941 7282,5 1957 1426 
37 73 1948 3283 1961 7215 1931 1344 
38 75 1953 3237 1969 7180 1934 1343 
39 76 1935 3210 1925 7142,5 1946 1331 
40 78 1968 3208 1945 6927,5 1939 1290 
41 80 1945 3131 1947 6315 1948 1265 
42 82 1929 3045 1927 6260 1923 1261 
43 84 1961 3000 1935 6092,5 1945 1233 
44 86 1967 2960 1932 6070 1953 1205 
45 88 1930 2927 1929 6030 1932 1174 
46 90 1963 2841 1963 5644 1938 1055 
47 92 1932 2806 1930 5615 1968 973 
48 94 1936 2798 1928 5610 1961 893 
49 96 1927 2544 1967 5542,5 1928 836 
50 98 1928 2428 1936 5517,5 1927 686 
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Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 
Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
ɉɨ ɬɚɛɥɢɰɟ 2.1 ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɥɢɠɚɣɲɢɣ ɝɨɞ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

90%: 1963 ɝ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɢɹ ɧɟ ɬɪɟɛɨɜɚɥɨɫɶ, 
ɩɨɷɬɨɦɭ ɪɚɫɱɺɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɨɫɬɚɺɬɫɹ ɬɚɤɢɦ ɠɟ (ɬɚɛɥɢɰɚ 2.2). 
Ƚɢɞɪɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2 

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱɺɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (1963) 

ȼɨɞɧɵɣ ɪɟɠɢɦ Ɇɟɠɟɧɶ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 

Q90%, ɦ3/ɫ 1246 1256 1376 4634 5014 7071 5857 1968 1838 1578 1086 1166 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
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Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ, ɩɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɨɞ ɪɚɫɱɺɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 1931 ɥɢɛɨ 1933. 
ȼɵɱɢɫɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. 

Ⱦɥɹ 1931ɝɨɞɚ: 
ɉɨ ɦɟɠɟɧɢ: 
 

Kɦɟɠ =
Q1965

Q1931
=

1564

1344
= 1,16;               (2.2) 

 
ɉɨ ɩɨɥɨɜɨɞɶɸ:  
 

Kɩɨɥ =
Q1938

Q1931
=

7910

8270
= 0,956.               (2.3) 

 
Ⱦɥɹ 1933 ɝɨɞɚ: 
ɉɨ ɦɟɠɟɧɢ: 
 

Kɦɟɠ =
Q1965

Q1933
=

1564

1540
= 1,01;               (2.4) 

 
ɉɨ ɩɨɥɨɜɨɞɶɸ:  
 

Kɩɨɥ =
Q1938

Q1933
=

7910

7882
= 1.                (2.5) 

 
ȼɵɛɢɪɚɟɬɫɹ 1933 ɝɨɞ, ɩɨɫɤɨɥɶɤɭ ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɥɟɠɚɬ 

ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ. 
Ⱦɚɥɟɟ ɭɦɧɨɠɚɸɬɫɹ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ  ɩɨɥɨɜɨɞɶɸ ɧɚ Ʉɩɨɥ, ɚ ɦɟɫɹɰɵ, 

ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɦɟɠɟɧɢ ɧɚ Ʉɦɟɠ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɵɥ 
ɩɪɢɜɟɞɺɧ ɤ ɬɢɩɢɱɧɨɦɭ. 

Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɪɚɫɯɨɞ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɛɵɥ 
ɦɟɧɶɲɟ ɢɥɢ ɪɚɜɟɧ ɪɚɫɯɨɞɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɦɟɫɹɰɚ. ȿɫɥɢ ɷɬɨ 
ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ: ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɷɬɨɦ 
ɦɟɫɹɰɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɪɚɫɯɨɞ ɪɚɜɧɵɣ ɪɚɫɯɨɞɭ ɷɬɨɝɨ ɠɟ ɦɟɫɹɰɚ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɚ ɩɨɥɭɱɢɜɲɭɸɫɹ ɪɚɡɧɢɰɭ ɜɵɱɢɬɚɟɦ ɢɡ ɫɨɫɟɞɧɢɯ ɦɟɫɹɰɟɜ. 

ȼ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɟ Ȼ.1 ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɺɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ. Ƚɢɞɪɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ 

ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

ɂɫɩɨɥɶɡɭɹ ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 
ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɦɨɠɟɦ ɩɨɥɭɱɢɬɶ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ.  

ɂɫɩɨɥɶɡɭɹ ɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ, ɦɨɠɟɦ ɩɨɫɬɪɨɢɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ 
ɧɚɝɪɭɡɤɢ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɚɯ 2.3 ɢ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.3 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ ∆ݐ, ч Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ, 
ɪɚɧɠɢɪɨɜɚɧɧɚɹ, 

Ɇȼɬ 

∆ܲ, Ɇȼɬ ∆Э, Ɇȼɬ∙ɱ ∑ܲ, Ɇȼɬ ∑Э, Ɇȼɬ∙ɱ 

0 8749 0 0 0 0 
1 8743 6 6 6 6 
2 8733 10 20 16 26 
3 8706 27 81 43 107 
4 8639 67 268 110 375 
5 8623 16 80 126 455 
6 8595 28 168 154 623 
7 8590 5 35 159 658 
8 8584 6 48 165 706 
9 8579 5 45 170 751 

10 8556 23 230 193 981 
11 8552 4 44 197 1025 
12 8489 63 756 260 1781 

0

2000

4000

6000

8000

10000

12000

14000

1 2 3 4 5 6 7 8 9 10 11 12

Q, ɦ3/ɫ

Q 50%

Меже̦̽ Меже̦̽Половод̽е



20 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.3 ∆ݐ, ч Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ, 

ɪɚɧɠɢɪɨɜɚɧɧɚɹ, 
Ɇȼɬ 

∆ܲ, Ɇȼɬ ∆Э, Ɇȼɬ∙ɱ ∑ܲ, Ɇȼɬ ∑Э, Ɇȼɬ∙ɱ 

13 8362 127 1651 387 3432 

14 8225 137 1918 524 5350 

15 8032 193 2895 717 8245 

16 8031 1 16 718 8261 

17 7585 446 7582 1164 15843 

18 7569 16 288 1180 16131 

19 7514 55 1045 1235 17176 

20 7505 9 180 1244 17356 

21 7395 110 2310 1354 19666 

22 7374 21 462 1375 20128 

23 7360 14 322 1389 20450 

24   7360 176640 8749 197090 

 
Ɍɚɛɥɢɰɚ 2.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ ∆ݐ, ч Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ, 
ɪɚɧɠɢɪɨɜɚɧɧɚɹ, 

Ɇȼɬ 

∆ܲ, Ɇȼɬ ∆Э, Ɇȼɬ∙ɱ ∑ܲ, Ɇȼɬ ∑Э, Ɇȼɬ∙ɱ 

0 7297 0 0 0 0 
1 7281 16 16 16 16 
2 7184 98 195 113 211 
3 7172 12 36 125 247 
4 7148 24 94 149 341 
5 7127 22 108 170 448 
6 7117 10 57 180 505 
7 7106 11 77 191 582 
8 7099 7 56 198 638 
9 7094 6 52 203 690 

10 7087 7 68 210 757 
11 7064 23 250 233 1008 
12 7060 4 45 237 1053 
13 7008 52 676 289 1729 
14 6989 19 266 308 1995 
15 6664 326 4883 633 6877 
16 6663 1 8 634 6885 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.4 ∆ݐ, ч Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ, 

ɪɚɧɠɢɪɨɜɚɧɧɚɹ, 
Ɇȼɬ 

∆ܲ, Ɇȼɬ ∆Э, Ɇȼɬ∙ɱ ∑ܲ, Ɇȼɬ ∑Э, Ɇȼɬ∙ɱ 

17 6238 426 7234 1059 14119 
18 6190 48 860 1107 14978 
19 5964 227 4304 1333 19282 
20 5819 145 2900 1478 22182 
21 5768 50 1055 1529 23237 
22 5695 73 1606 1602 24843 
23 5656 40 909 1641 25751 
24   5656 135738 7297 161489 
 
ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 

ɩɟɪɢɨɞɚ, ɫ ɭɱɺɬɨɦ ɜɜɟɞɺɧɧɵɯ ɜ ɪɚɛɨɬɭ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɧɚ 
ɪɢɫɭɧɤɚɯ Ȼ.1, Ȼ.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 

ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ݐܲ݉  ݔܽ = ܽ + ܾ ∙ (300 ∙ ݐ − 150),                    (2.6) 

 
ɝɞɟ    ݐ − ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; ܽ, ܾ − ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 
 ܽ = ɡܲɢɦ݉ܽ

ݔ + ɥܲɟɬܽ݉
ݔ

2
,                  (2.7) 

 ܾ = ɡܲɢɦ݉ܽ
ݔ − ɥܲɟɬܽ݉

ݔ
2

,                  (2.8) 

 
ɝɞɟ     ɡܲɢɦ݉ܽ

ݔ − ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɡɢɦɭ; 
ɥܲɟɬ݉ܽ

ݔ − ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɥɟɬɨ.         
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ: 

 
ɫɪݐܲ 

= ܽ + ܾ ∙ (300 ∙ ݐ − 150),               (2.9) 
 



22 
 

Ɋɚɫɱɟɬɵ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.5 
ɢ 2.6. 
 
Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɝɨɞɨɜɵɯ ɧɚɝɪɭɡɨɤ ݐ, ɦɟɫ ܽ ܾ ܲ݉ ݔܽ , Ɇȼɬ 

1  
 
 
 
 
 

8023 

 
 
 
 
 
 

726,25 

8725 
2 8537 
3 8211 
4 7836 
5 7510 
6 7322 
7 7321 
8 7508 
9 7833 
10 8209 
11 8535 
12 8724 

 
Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɧɚɝɪɭɡɨɤ ݐ, ɦɟɫ ܽ ܾ ̝ܲ ˓, Ɇȼɬ 

1 

 
 
 
 

7470,34 

 
 
 
 
 

741,63 
 

8187 
2 7995 
3 7663 
4 7279 
5 6947 
6 6754 
7 6754 
8 6945 
9 7277 
10 7660 
11 7993 
12 8186 

 
 Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ 

 
2.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽЭɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
 Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 
ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɝɨɞɚ ɧɚɯɨɞɢɬɫɹ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ 
ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

 
ȽܰЭɋ ɛыɬ = ݇ܰ ∙ ܳɩɨɥɟɡ ∙  (2.10)              ,ܪ

 
ɝɞɟ     ݇ܰ − ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ܰ = 8,64; 
ܪ  − ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ; 
 ܳɩɨɥɟɡ = ܳ90% ɛыɬ − ܳɩɨɬ – ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ. 
 ɉɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ: 
ܪ  = ܼȼȻ − ܼɇȻ − ∆݄,               (2.11) 

 
ɝɞɟ    ܼȼȻ −ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; ܼɇȻ − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ; ∆݄ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
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Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɫ ɭɱɺɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ: 
 

ȽܰЭɋ ɜɯɤ = ݇ܰ ∙ ܳɜɯɤ ∙  (2.12)               ,ܪ
 

ɝɞɟ ܳɜɯɤ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 
 Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.7. 
 
Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 
Q 90% 1246 1256 1376 4634 5014 7071 5857 1968 1838 1578 1086 1166 

Qɜɯɤ 1200 1200 1200 2000 2000 2000 2000 2000 2000 2000 1200 1200 
Qɩɨɬɟɪɢ 14 14 14 -24 -24 -11 3 2 2 2 14 14 

Qɩɨɥɟɡ 1146 1056 976 4634 5014 7071 5857 2268 2238 1578 1086 1166 

Zɜɛ 219 219 219 219 219 219 219 219 219 219 219 219 
Zɧɛ 137 136 136 146 147 152 149 140 140 138 137 137 
H 81 82 82 72 71 66 69 78 78 80 82 81 
Nɛɵɬ 688 693 755 2310 2465 3150 2785 1075 1009 877 604 646 

Ɋɟɠɢɦ ɩɨ ȼɏɄ 
Nɜɯɤ 671 671 671 1092 1092 1092 1092 1092 1092 1092 671 671 
Zɧɛɜɤɯ 137 137 137 139 139 139 139 139 139 139 137 137 
ɇɜɤɯ 81 81 81 79 79 79 79 79 79 79 81 81 

 
ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ 

ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.8. Ɇɟɫɹɰ, ɜ ɤɨɬɨɪɨɦ ɬɪɚɧɡɢɬɧɚɹ 
ɦɨɳɧɨɫɬɶ Ƚɗɋ ɦɟɧɶɲɟ ɬɪɟɛɭɟɦɨɣ ɩɨ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɦɭ ɪɟɠɢɦɭ, ɛɭɞɟɦ 
ɫɱɢɬɚɬɶ ɦɟɫɹɰɟɦ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ. 

 
Ɍɚɛɥɢɰɚ 2.8 – ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ ɛܰыɬ ɢ ɜܰɯɤ 

Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 ɋɭɦɦɚ ˓ܰ˃ˊː 17 22 84 1218 1374 2058 1693 -17 -83 -215 -67 -25 6058 

 
ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɫɪɚɛɨɬɤɭ ɧɭɠɧɨ  ɧɚɱɢɧɚɬɶ ɫ 8-ɨɝɨ ɦɟɫɹɰɚ. 
ȼ ɬɚɛɥɢɰɟ 2.8 ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɪɚɡɧɨɫɬɶ ɦɨɳɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɩɨ 

ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɪɚɛɨɬɟ ɩɨ ȼɏɄ. ɇɚɣɞɹ ɫɭɦɦɭ ɩɨɥɭɱɟɧɧɵɯ 
ɡɧɚɱɟɧɢɣ, ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɬɨɦ ɫɤɨɥɶɤɨ «ɥɢɲɧɟɣ» ɜɨɞɵ ɦɵ ɢɦɟɟɦ: 

 ∑(ܰɛыɬ −ܰȼХɄ) = 6058 (Ɇȼɬ).             (2.13) 
 
Ⱦɚɥɟɟ ɪɚɫɩɪɟɞɟɥɹɟɦ ɩɨɥɭɱɢɜɲɭɸɫɹ ɦɨɳɧɨɫɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ 

ɞɟɤɚɛɪɟ ɢ ɹɧɜɚɪɟ, ɦɨɳɧɨɫɬɶ ɛɵɥɚ ɧɚɢɛɨɥɶɲɟɣ, ɚ ɜ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɛɵɥɚ ɧɟ 
ɦɟɧɶɲɟ ɦɨɳɧɨɫɬɢ ȼɏɄ. 

Ɍɟɩɟɪɶ ɨɬɨɛɪɚɡɢɦ ɪɚɛɨɬɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ 
ɝɪɚɮɢɤɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɜɟɞɟɧɢɹ ɨ 
ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɜɵɪɚɛɨɬɤɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɟ 
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ɜɡɹɬɵ ɫ ɫɚɣɬɚ ɊɭɫȽɢɞɪɨ. Ⱦɚɥɟɟ,  ɞɥɹ ɛɨɥɶɲɟɝɨ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɡɢɦɧɸɸ ɷɧɟɪɝɨɨɬɞɚɱɭ ɫɜɟɪɯ ɛɵɬɨɜɨɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ 
ɞɨɫɬɢɝɧɭɬɨ ɡɚ ɫɱɟɬ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɪɢ ɷɬɨɦ ɢɡɛɵɬɤɢ ɩɪɢɬɨɤɚ ɜɨɞɵ 
ɜɨ ɜɪɟɦɹ ɩɨɥɨɜɨɞɶɹ ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. ɇɚɢɛɨɥɶɲɟɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɞɨɫɬɢɝɧɭɬɨ ɜ ɞɟɤɚɛɪɟ – ɹɧɜɚɪɟ ɦɟɫɹɰɟ, ɡɚ ɫɱɟɬ ɢɡɥɢɲɤɨɜ ɜɨɞɵ, 
ɚɤɤɭɦɭɥɢɪɨɜɚɧɧɵɯ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɩɟɪɢɨɞ ɫ ɦɚɹ ɩɨ ɫɟɧɬɹɛɪɶ ɦɟɫɹɰ.  

 Ȼɚɥɚɧɫ ɛɟɡ ɭɱɺɬɚ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɧɟɪɝɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5.  

 

 
Ɋɢɫɭɧɨɤ 2.5 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɛɵɬɨɜɨɦ 

ɫɬɨɤɟ 
 

Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɫ ɭɱɺɬɨɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.6. 
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 Ɋɢɫɭɧɨɤ 2.6 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɫ ɭɱɟɬɨɦ 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
 
2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ 
 
Ɋɚɫɱɟɬ ɪɚɛɨɬɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɥɟɧɞɚɪɧɵɦ ɦɟɬɨɞɨɦ 

ɧɚ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ. Ɉɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ 
ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɺɬɨɜ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱɺɬɧɨɝɨ ɩɟɪɢɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɗɬɨ 
ɭɫɥɨɜɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɣ ɩɨɥɟɡɧɨɣ ɺɦɤɨɫɬɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɂɚ ɧɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɟɫɹɰ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɩɨɥɨɜɨɞɶɹ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɷɬɨ ɚɜɝɭɫɬ. 

Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ȼɗɊ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ 
ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɨɬɦɟɬɤɢ 
ɍɆɈ), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. Ɍɚɤɠɟ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɨɝɨ ɪɚɫɱɺɬɚ 
ɩɪɨɢɫɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ.   

ɉɪɢ ɪɚɫɱɺɬɟ ɫɨɛɥɸɞɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:  
- ɨɛɟɫɩɟɱɟɧɢɟ ɦɢɧɢɦɭɦɚ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ; 
- ɞɢɚɩɚɡɨɧ ɤɨɥɟɛɚɧɢɣ ɧɚɩɨɪɨɜ ɧɚ Ƚɗɋ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 50% ʜmax

˒ˑˇ˅  
(ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ). 

Ɋɚɫɱɺɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɬɨ ɟɫɬɶ, ɫ 
ɨɬɦɟɬɤɢ ɇɉɍ.  

ɋɪɚɛɨɬɤɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:  
1. Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
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2. Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ  ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  
Ɂɚ ɤɨɧɟɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɫɩɨɫɨɛ, ɜ ɤɨɬɨɪɨɦ ɛɨɥɶɲɟ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  ɋɪɚɛɨɬɤɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ 
ɫɪɞɧɟɜɨɞɧɵɣ ɝɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. (ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2, 
Ȼ.3, Ȼ.4). 

ȼɵɪɚɛɨɬɤɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɦɨɳɧɨɫɬɹɦ ɩɨɥɭɱɢɥɚɫɶ 
ɪɚɜɧɨɣ 12,93 ɦɥɧ. Ɇȼɬ∙ɱ. ɉɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɨɬɦɟɬɤɚɦ - ɦɨɳɧɨɫɬɶ ɪɚɜɧɚ 12,69 
ɦɥɧ. Ɇȼɬ∙ɱ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɪɚɛɨɬɤɭ ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨ ɩɟɪɜɨɦɭ ɫɩɨɫɨɛɭ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.7.  

 
Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ȽЭɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 

ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ – ɷɬɨ ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 

ɫ ɭɱɺɬɨɦ ɪɟɡɟɪɜɨɜ. Ɍɚɤ ɤɚɤ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɴɺɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɨ ɪɚɫɩɨɥɚɝɚɟɦ ɧɚ ɧɟɣ ɬɨɥɶɤɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɢɬ: 
 

ɭܰɫɬ
ɩɪ.ȽЭɋ

= ɜܰыɬ.ɪɚɛ.

ɩɪ.ȽЭɋ
+ ɪܰɟɡ

ɧɚɝɪ
= ɜܰыɬ.ɪɚɛ.

ɩɪ.ȽЭɋ
+ 0,02 ∙ ɜܰыɬ.ɪɚɛ.

ɩɪ.ȽЭɋ
= 1320 + 0,02 ∙

1320 = 1346,4 Ɇȼɬ,                   (2.14) 
 

ɝɞɟ ɪܰɟɡ
ɧɚɝɪ – ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ, ɪɚɜɧɵɣ 2% ɨɬ ɜɵɬɟɫɧɹɸɳɟɣ ɪɚɛɨɱɟɣ 

ɦɨɳɧɨɫɬɢ. 
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Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɜɟɥɢɱɢɧɵ ɪɟɡɟɪɜɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 
ɢɯ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 2,5% ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ. Ɉɩɪɟɞɟɥɹɟɦ 
ɧɚɝɪɭɡɨɱɧɵɣ ɢ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ (ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ 
Ȼ.5) ɢ ɢɯ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ: 

 

ɪܰɟɡ
ɧɚɝɪ

= 0,025 ∙ ɪܰɚɛ
ɫɭщ.ȽЭɋ.              (2.15) 

 
Ɋɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɭɫɥɨɜɢɹ ɩɨɥɧɨɝɨ ɩɨɤɪɵɬɢɹ 

ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ: 
 

ɪܰɚɛ
ɌЭɋ = ݔܽ݉ܰ − ɪܰɚɛ

ɩɪ.ȽЭɋ,              (2.16) 
 

ɝɞɟ     ܰ ݔܽ݉  – ɦɟɫɹɱɧɵɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ; 

ɪܰɚɛ
ɩɪ.ȽЭɋ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɫɭɦɦɨɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ ɪɟɡɟɪɜɨɜ: 

 ˖ܰ˔˕ʡЭʠ = ˓ܰ˃˄ʡЭʠ + ˃ܰ˅.˓ˈˊ.
ʡЭʠ + ːܰ˃ˆ˓.˓ˈˊ.

ʡЭʠ ,             (2.17) 
 

ɝɞɟ     ܰ ˓˃˄ʡЭʠ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ɍɗɋ; ːܰ˃ˆ˓.˓ˈˊ.
ʡЭʠ = 0,02 ∙ ˓ܰ˃˄ʡЭʠ – ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ; ˃ܰ˅.˓ˈˊ.
ʡЭʠ = 0,1 ∙ ˓ܰ˃˄ʡЭʠ – ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ. 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
ɭɱɺɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ.  Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬɨ ɟɫɬɶ ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ. ȼ Ɋɨɫɫɢɢ ɷɬɨ ɤɨɧɟɰ ɥɟɬɚ ɢ ɨɫɟɧɶ. ɉɪɢ ɷɬɨɦ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɚɦ 
ɊɭɫȽɢɞɪɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 30 ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ - 1 ɪɚɡ ɜ 6 ɥɟɬ.  

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ܨ˓  ˈˏ˔˖˜.ʒЭʠ

=
1∙ܰ˖˔˕˔˖˜.ʒЭʠ

6
∙ 1ˏˈ˔ =

1020

6
= 170 Ɇȼɬ ∙ ɦɟɫ/ɝɨɞ.         (2.18) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ܨ˓  ˈˏ˒˓.ʒЭʠ

=
1∙ܰ˖˔˕˒˓.ʒЭʠ

6
∙ 1ˏˈ˔ =

1346,4

6
= 224,4 Ɇȼɬ ∙ ɦɟɫ/ɝɨɞ.         (2.19) 
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Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɤɢ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ.  

ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 

Ɉɬɫɸɞɚ ɪɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ɍɗɋ: 
 

Fɪɟɦ
Ɍɗɋ =  Nɭɫɬ

Ɍɗɋ

2
∙ 1

2
ɦɟɫ +

Nɭɫɬ
Ɍɗɋ

2
∙ 1ɦɟɫ ∙ 1

2
=  6955

4
+

6955

2
 ∙ 1

2
= 

= 2608 Ɇȼɬ ∙ ɦɟɫ/ɝɨɞ.               (2.20) 
 

Ⱦɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɪɚɫɱɺɬɨɜ, ɫɜɨɞɢɦ ɜ ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ 
Ȼ.5. 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.8. 
 

 
Ɋɢɫɭɧɨɤ 2.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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ˀе̥о̦т ̭ущ. ʧЭˁ ˀе̥о̦т п̬. ʧЭˁ

ˀе̥о̦т ˃Эˁ ʻ̬̌̐у̚оч̦̼̜ ̬е̚е̬̏ п̬. ʧЭˁ

ʻ̬̌̐у̚оч̦̼̜ ̬е̚е̬̏ ̭ущ. ʧЭˁ А̛̬̜̦̼̜̏̌ ̬е̚е̬̏ ˃Эˁ

ʻ̬̌̐у̚оч̦̼̜ ̬е̚е̬̏ ˃Эˁ ˁуще̭т̏у̀щ̌́ ʧЭˁ

ʿ̬оект̛̬уе̥̌́ ʧЭˁ ˁуще̭т̏у̀щ̛е ˃Эˁ
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ 
ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 

= ȽЭɋ ܳȽЭɋܪ  ∇ȼȻ− − ɇȻ ܳɇȻݖ ∆݄,             (3.1) 
 
ɝɞɟ    ∇ȼȻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɞɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ∇ȼȻ = ∇ɇɉɍ = 219 ɦ; 
 ;ɇȻ ܳɇȻ  – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻݖ 
 ∆݄ –ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɫɚɧɢɬɚɪɧɨɝɨ 
ɩɨɩɭɫɤɚ: 
 ܳ݉݅݊ = 1200 ɦ3

ɫ  .                  

 
ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 ܳȽЭɋ =

ܰɭɫɬ݇ܰ ȽЭɋܪ∙
,                  (3.2) 

ɝɞɟ ɭܰɫɬ= 1346,4 Ɇɜɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ; 
 ݇ܰ= 8,58 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
 .ȽЭɋ – ɧɚɩɨɪ ɧɚ Ƚɗɋ, ɤɨɬɨɪɵɣ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨܪ 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 ܳȽЭɋ = ܳȽЭɋ

ݔܽ݉ ∙ ɪܪȽЭɋܪ 
,                 (3.3) 

 
ɝɞɟ  ܳȽЭɋ

ݔܽ݉  – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 
ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɥɢɧɢɟɣ ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ; ܪɪ – ɪɚɫɱɺɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱɺɬɧɨɝɨ 
ɧɚɩɨɪɚ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ 
ɇɚɩɨɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɺɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 
Qɧɛ Zɧɛ Hɧɩɭ Hɭɦɨ Hɜɛ H Q H Q 
5500 148,43 69,7 38,9 58 78 2316,1 65,5 2758,1 
5000 147,21 70,9 40,1 59 77 2346,1 64 2726,3 
4500 145,96 72,1 41,3 61 76 2377,0 62 2683,4 
4000 144,7 73,4 42,6 62 75 2408,7 60 2639,8 
3500 143,41 74,7 43,9 63 74 2441,3 58 2595,4 
3000 142,08 76,0 45,2 65 73 2474,7 56 2550,3 
2500 140,67 77,4 46,6 66 72 2509,1 54 2504,3 
2000 139,12 79,0 48,2 68 71 2544,4 52 2457,5 
1500 137,34 80,8 50,0 69 70 2580,8 50 2409,8 
1000 135,2 82,9 52,1 72 68 2656,7 49 2385,5 
500 132,51 85,6 54,8 74 66 2737,2 48 2361,1 

0 129,03 89,1 58,3 78 65,5 2758,1 47 2336,4 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ 
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ʧЭˁ
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ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ݔܽ݉ܪ = 82 (ˏ). Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ; 

- ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ  ܳʒЭʠ݉ܽݔ = 2758,1 ˏ3 ˔  . Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 

ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɥɢɧɢɟɣ ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ; 

- ɪɚɫɱɺɬɧɵɣ ɧɚɩɨɪ ܪ˓˃˔˚ = 65,5 (ˏ). Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ; 

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ݊݅݉ܪ = 47 (ɦ). Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 

 
3.2  ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ  

 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ 
ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. ɉɪɢ ɷɬɨɦ ɟɫɥɢ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɜɵɛɪɚɧɧɨɣ 
ɬɭɪɛɢɧɵ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ, ɞɚɧɧɵɣ ɬɢɩ ɬɭɪɛɢɧɵ ɧɟ ɩɨɞɯɨɞɢɬ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɉɅȾ90-ȼ45ɨ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɉɅȾ90-ȼ45ɨ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hɩɪɟɞ 90 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,5 
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

n'1o, ɦɢɧ-1 85 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,921 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

Q'1max, ɥ/ɫ 1200 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ı ɩɪɢ Q'1max 0,38 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,46 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ݒɦɨɞ 1,14 

 
Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɸɬɫɹ 

ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 
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ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ƞʡ: 
 

ηɬ = 1 −  1− ηɦ   1− ε + ε ∙  D1ɦ
D1

5  ɇɦ
ɇɪ

N

10  Ȟɧ
Ȟɦ

5  ,            (3.4) 

 
ɝɞɟ    ηɦ, D1ɦ, ɇɦ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

D1 , ɇɪ
N– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 

Ȟɦ, Ȟɧ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ߝ = 0,75). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 

Nɚ = 9,81Q1ɪ
/

D1
2Hɪ

N Hɪ
Nηɬηɝ

ɫɪ,               (3.5) 

 

ɝɞɟ    Q1ɪ
/ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 

ηɝ
ɫɪ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ηɝ = 0,97). 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 

Z′
a =

Nɝɷɫ
ɭɫɬ

Na  
,                   (3.6) 

 
ɝɞɟ Nɝɷɫ

ɭɫɬ
= 1346,4 Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′ܽ  ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ܼܽ . 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ 
ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɩɨ ɮɨɪɦɭɥɟ: 

 

Na =
Nɭɫɬ

Za
.                   (3.7) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 

 ݊ = ɪ ܫ′݊ ∙ 1ܦ∆∙ɪܪ 
,                  (3.8) 

 
ɝɞɟ  ݊  ɪ – ɩɪɢɜɟɞɺɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱɺɬɧɨɣ ܫ′
ɬɨɱɤɟ (ɬɚɛɥɢɰɚ 3.2); ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɺɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 
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ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ 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 ɩɪɢɜɟɞɺɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ݔܽ݉ܪ ݊݅݉ܪ ɪ ɢܪ ,  , 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɜ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 

ܫ′݊  =
݊ɫ∙(3.9)                  ,∆∙ܪ 1ܦ 

 
ɝɞɟ ݊ɫ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
ݔܽ݉ܪ ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ – ܪ  ݊݅݉ܪ ɪ ɢܪ , . 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞɺɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɺɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
ܫ′ܳ  ∙ 𝜂Ɍ =

ܰɚ

1ܦ∙9,81
2 ɪܪ∙

1,5∙𝜂ɝ ɫɪ
.              (3.10) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ܫ ɪ, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ܫ ∙ 𝜂Ɍ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ  ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱɺɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

ɉɪɢɜɟɞɺɧɧɵɣ ɪɚɫɯɨɞ: 
ܫ′ܳ  =

1ܦ݊݅݉ܳ
2  (3.11)                ,∆∙ܪ ∙

 
ɝɞɟ ܳ݉݅݊  – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɩɟɪɟɫɱɢɬɚɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ. 
ȼɟɪɯɧɹɹ ɥɢɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɇɢɠɧɹɹ ɥɢɧɢɹ ɫɬɪɨɹɬɫɹ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɨɣ – ɪɚɫɱɺɬɧɚɹ 
ɬɨɱɤɚ, ɚ ɞɪɭɝɚɹ – ɬɨɱɤɚ, ɨɩɪɟɞɟɥɺɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (3.11), ɩɨɞɫɬɚɧɨɜɤɨɣ ɜ 
ɮɨɪɦɭɥɭ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ. 

ȼɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ 
ɩɨɪɹɞɤɟ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɬɟ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɥɟɜɚɹ ɝɪɚɧɢɰɚ 
ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɤɨɬɨɪɵɯ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɢɥɢ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɨɩɬɢɦɭɦɭ ɢɥɢ ɡɚ ɧɢɦ. ɉɨɫɥɟ ɱɟɝɨ 
ɢɡ ɧɚɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɭɞɚɥɹɸɬɫɹ ɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɢ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɪɢɜɟɞɺɧɧɵɦɢ ɨɛɨɪɨɬɚɦɢ ɨɩɬɢɦɭɦ 
ɧɚɯɨɞɢɬɫɹ ɫɥɢɲɤɨɦ ɛɥɢɡɤɨ ɤ ɥɢɧɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɛɨɪɨɬɨɜ (ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ 
ɬɭɪɛɢɧɚ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɜ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɨ ɪɚɫɱɺɬɧɨɝɨ). 

Ⱦɚɥɟɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɪɚɫɱɟɬɵ, ɩɪɨɢɡɜɟɞɟɧɧɵɟ ɡɚɪɚɧɟɟ ɞɥɹ ɜɵɛɪɚɧɧɨɣ 
ɬɭɪɛɢɧɵ, ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɩɪɨɢɡɜɨɞɢɥɫɹ ɚɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ.  
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Ⱦɥɹ ɉɅȾ90-ȼ45ɨ-750: 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɛɭɞɟɬ ɪɚɜɧɨ: 
 𝜂˕ = 1 −  1− 0,906 ∙   1− 0,75 + 0,75 ∙  0,46

7,5

5  4,0

65,5

10  1,14∙106

1,14∙106

5  = 0,946. 

 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɪɚɜɧɚ: 
 

N′˃ = 9,81 ∙ 1,2 ∙ 7,52 ∙ 65,5 ∙  65,5 ∙ 0,946 ∙ 0,97 = 322,1 ʛʑ˕. 
 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ:  
 

Z′ ˃ =
1346 ,4

322,1
= 4,2.  ʞ˓ˋːˋˏ˃ˈ˕˔я Z˃ = 6 ˛˕. 

 
ɍɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 

N˃ =
1346 ,4

6
= 224,4 ʛʑ˕. 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨɩɪɚɜɤɚ ∆ ɢ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ∆ =

0,946

0,906
= 1,044; 

 ݊′ =
85 1,044 ∙65,5

7,5
= 93,6 ˑ˄/ˏˋː. 

 
ɉɪɢɧɢɦɚɟɬɫɹ nɫɢɧɯɪ= 93,8 ɨɛ/ɦɢɧ. 
Ⱦɥɹ ɭɬɨɱɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɣ ɬɨɱɤɢ ɜɵɱɢɫɥɹɟɬɫɹ ݊′  ɩɪɢ Hmax , Hɪɚɫɱ, 

Hmin. 
 ݊′1 Hmin = 93,8 ∙ 7,5 1,044∙82

= 76 ˑ˄ ˏˋː ; 

 ݊′1 ʜ˓ = 93,8 ∙ 7,5 1,044 ∙65,5
= 85,1 ˑ˄ ˏˋɧ ; 

 ݊′1 ʜm˃˘ = 93,8 ∙ 7,5 1,044 ∙47
= 100,4 ˑ˄ ˏˋː . 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɬɭɪɛɢɧɵ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ: 
ɉɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ: 
  ܳ′

1
∙ 𝜂ˏ =

224,4

9,81∙7,52 ∙65,51,5∙0,97
= 0,819; 
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Ʉɨɨɪɞɢɧɚɬɵ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ QI
'
 = 0,892 ɦ3/ɫ, ɦ= 0,918 ɨ.ɟ.,  = 0,18. 

ɉɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ: 
  ܳ′

1
∙ 𝜂ˏ =

224,4

9,81∙7,52 ∙821,5∙0,97
= 0,565; 

 
Ʉɨɨɪɞɢɧɚɬɵ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ QI

'
 = 0,624 ɦ3/ɫ, ɦ= 0,905 ɨ.ɟ.,  = 0,08. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ D1 
ɝɢɞɪɨɬɭɪɛɢɧ ɉɅȾ90-ȼ45ɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ90-ȼ45ɨ 

D1ɦ, ɦ 6,7 7,1 7,5 8 8,5 
ƞɬ 0,945 0,946 0,946 0,946 0,946 
Na*, ɤȼɬ 256782 288663 322105 366484 366484 
Za* 5,24 4,66 4,18 3,67 3,67 
Za 6 6 6 6 4 
Na, ɤȼɬ 224400 224400 224400 224400 336600 
Δ 1,043 1,044 1,044 1,044 1,044 
nc*, ɨɛ/ɦɢɧ 104,9 99,0 93,6 87,9 87,9 
nc, ɨɛ/ɦɢɧ 107,1 100,0 93,8 93,8 93,8 
n min, ɨɛ/ɦɢɧ 77,6 76,7 76,0 81,1 81,1 
n'ɪ, ɨɛ/ɦɢɧ 86,8 85,9 85,1 90,7 90,7 
n'max, ɨɛ/ɦɢɧ 102,5 101,4 100,4 107,1 107,1 
Q1∙ƞɬ, ɇɪ 0,991 0,882 0,819 0,695 1,043 
Q1∙ƞɬ, ɇmax 0,707 0,630 0,565 0,496 0,744 
Q1', ɦ3/c; (Hmax) 0,723 0,643 0,576 0,507 0,507 
Q1', ɦ3/c; (Hmin) 0,965 0,859 0,770 0,676 0,676 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɞɚɧɧɵɯ ɬɭɪɛɢɧ, ɜɵɛɢɪɚɟɦ 

ɬɭɪɛɢɧɭ ɉɅȾ90-ȼ45ɨ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1=7,5 ɦ, ɤɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ ɩɪɢɧɢɦɚɟɦ Za = 6, ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nc = 93,8 ɨɛ/ɦɢɧ.  

Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1. 
 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ܼɊ.Ʉ. = ܼɇ.Ȼ. ܳɇ.Ȼ. +   (3.12)              ,ܵܪ

 
ɝɞɟ  ܼɇ.Ȼ. ܳɇ.Ȼ.  – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳɇ.Ȼ., ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܵܪ.  

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

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱɺɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɉɍ; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱɺɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɪɚɫɱɺɬɧɵɦ 

ɧɚɩɨɪɨɦ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫ 

ɦɢɧɢɦɚɥɶɧɵɦ ɧɚɩɨɪɨɦ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɶɸ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
ܵܪ  = ܤ − ∇ܼɇȻ ܳɇȻ 

900
− ߪ ∙ ܪ − 1,5 + ܼХ.,            (3.13) 

 
ɝɞɟ     ܤ = 10,33 ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ∇ܼɇȻ ܳɇȻ  – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; ߪ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; ܼХ.ɉɅ. – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɉɅȾ:  

 

 ܼХ.ɉɅ. =
0ܤ

2
=

1,875

2
= 0,937 ɦ,             (3.14) 

 
ɝɞɟ 0ܤ  - ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɞɥɹ ɉɅȾ 90 
ɞɢɚɦɟɬɪɨɦ 7,5 ɪɚɜɧɚ: 

 
 ܾ0 = 0,25 ∙ 1ܦ = 0,25 ∙ 7,5 = 1,875.            (3.15) 
 
Ɋɚɫɫɱɢɬɚɟɦ ɞɨɩɭɫɬɢɦɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ. 
 
1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱɺɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɉɍ. 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ (ɩɪɢɥɨɠɟɧɢɟ ȼ) 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɣ ɪɚɫɯɨɞ. 

ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ: 
 ܳ = 1ܳ

′ ∙ 1ܦ
2 ∙  ∆ɪ ∙ ܪ = 0,624 ∙ 7,52 ∙  1,044 ∙ 82 = 324,8 ɦ2/ɫ.        (3.16) 

 
ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ߪ = 0,08.  
ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɨɩɪɟɞɟɥɹɟɦ ∇ܼɇȻ ܳܽ = 131,39 ɦ.  
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Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
ܵܪ  = 10,33− 131,39

900
− 0,08 ∙ 82 − 1,5 + 0,937 = 3,06 ɦ. 

 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɢ Hɪ. 
ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɷɬɨɦɭ ɪɟɠɢɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 2.  
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɩɭɧɤɬɭ ܳ = 414,94 ɦ3/ɫ. 
ߪ  = 0,18; 
 ∇ܼɇȻ ܳ = 131,98 ɦ; 
ܵܪ  = 10,33− 131,98

900
− 0,18 ∙ 65,5− 1,5 + 0,937 = −2,17 ɦ. 

 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫ ɇmin ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ N. 
ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɷɬɨɦɭ ɪɟɠɢɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 3. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɩɭɧɤɬɭ ܳ = 307,4 ɦ3/ɫ. 
ߪ  = 0,13; 
 ∇ܼɇȻ ܳ = 131,28 ɦ; 
ܵܪ  = 10,33− 131,28

900
− 0,13 ∙ 47− 1,5 + 0,937 = 3,51 ɦ. 

 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 

ɨɛɟɫɩɟɱɢɬɶ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ, ɬɨ ɟɫɬɶ ɧɚɢɦɟɧɶɲɟɟ: 
ܵܪ  = −2,17 ɦ.                (3.17) 
  

Ɉɬɫɸɞɚ ɧɚɯɨɞɢɬɫɹ ɨɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
 ∇ܼɊ.Ʉ.1 = 131,98− 2,17 = 129,8 ɦ.  
 
3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ 

ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ  
 
 ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.2) ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 ݄ = 4,1 ∙ 1ܦ = 4,1 ∙ 7,5 = 30,75 ɦ.             (3.18) 
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Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 

ɫ.ɤ.ɜɯܦ  = 1,247 ∙ 1ܦ = 1,247 ∙ 7,5 = 9,35 ɦ.           (3.19) 
 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝜑ɫ.ɤ = 345°.               (3.20) 

 
ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
ɋɄܤ  = 3,683 ∙ 1ܦ = 3,683 ∙ 7,5 = 27,62 ɦ.           (3.21) 
 
Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
ܮ  = 8,771 ∙ 1ܦ = 8,771 ∙ 7,5 = 65,78 ɦ.            (3.22) 
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
1ܤ  = 1,615 ∙ 1ܦ = 1,615 ∙ 7,5 = 12,11 ɦ.            (3.23) 
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ. 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
ɜܦ 
∗ ൒ (

5,1∙Ɇɤɪ 𝜏ɞɨɩ )0,33,                (3.24) 

 
ɝɞɟ     𝜏ɞɨɩ = 30− 35 Ɇɉɚ; ʛˍ˓ - ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ. 

ɉɪɢɧɢɦɚɟɦ 𝜏ˇˑ˒ = 30 Ɇɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 

Ɇɤɪ = 0,00974 ∙ ܰ݊ɫɢɧɯ
= 0,00974 ∙ 224400

93,8
= 23,3.          (3.25) 

 
Ɉɬɫɸɞɚ: 
ɜܦ 
∗ = (

5,1∙23,3

30
)0,33 = 1,57 ɦ. 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ ܦɜ = 1,6 ɦ. 
ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɲɢɪɢɧɚ ɡɞɚɧɢɹ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ȽЭɋ′ܤ  = ȼɋɄ + 7,1 = 27,62 + 7,5 = 35,12 ɦ.           (3.26) 
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ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ɦɡܤ  = 38 ɦ.                 
 
ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ: 
ɦɩܮ  = ɦɡܤ = 38 ɦ.               (3.27) 
 
Ⱦɥɢɧɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ɦɡܮ  = ݊ ∙ ɛɥܤ + ɦɩܮ = 6 ∙ 38 + 38 = 266 ɦ.           (3.28) 
 
ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɧɨɫɚ ɤɪɚɧɨɦ ɫɚɦɨɣ 

ɝɚɛɚɪɢɬɧɨɣ ɱɚɫɬɢ ȽȺ. 
ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ɦɡܪ  = 25 ɦ.                (3.29) 
 
3.5 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

Sːˑˏ =
Na

cos 𝜑 =
225

0,9
= 250 ʛʑʏ.             (3.30) 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ: 

 ʟ =
6000

nc
=

6000

93,8
= 64.               (3.31) 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-

1436/200-80ɍɏɅ4 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 250 Ɇȼ∙Ⱥ ɢ ɧɨɦɢɧɚɥɶɧɵɦ 
ɧɚɩɪɹɠɟɧɢɟɦ 15,75 ɤȼ. 

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
 
Ɍɚɛɥɢɰɚ 3.4- ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ-1436/200-80ɍɏɅ4 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɉɨɥɧɚɹ, ɆȼȺ 250 
Ⱥɤɬɢɜɧɚɹ, Ɇȼɬ 225 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 15,75 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos ĳ 0,9 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.4 
ɑɚɫɬɨɬɚ, Ƚɰ 50 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 93,8 

ɍɝɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 189,5 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɨɡɛɭɠɞɟɧɢɹ, ɤȺ 1,6 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 98,25 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,4 
ɩɟɪɟɯɨɞɧɨɟ  X'd 0,45 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,28 

 ɂɫɩɨɥɧɟɧɢɟ Ɂɨɧɬɢɱɧɨɟ 

 
3.6 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
3.6.1 ȼɵɛɨɪ ɤɪɚɧɚ 

 
ɉɨ ɦɚɫɫɟ ɪɨɬɨɪɚ (650 ɬɨɧɧ) ɩɪɢɧɢɦɚɟɦ ɞɜɚ ɦɨɫɬɨɜɵɯ ɤɪɚɧɚ  

ɄɆ350/190/32, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɝɥɚɜɧɨɝɨ ɤɪɸɤɚ – 350 ɬɨɧɧ, 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ – 190 ɢ 32 ɬɨɧɧɵ. 

 
3.6.2 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 

ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɞɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɜɨɪɨɬ 
ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɬɭɪɛɢɧɵ [4] ɨɩɪɟɞɟɥɢɦ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ-16/1-40-16-2.  

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ Ɇɇɍ [4]. Ɇɚɫɥɨɧɚɩɨɪɧɚɹ  ɭɫɬɚɧɨɜɤɚ ɫ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ16/1-40 ɜɦɟɫɬɢɦɨɫɬɶɸ 16 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ 
ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2); ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ, ɢɦɟɸɳɢɦ 
ɫɥɢɜɧɨɣ ɛɚɤ ɆȺ16-2 ɜɦɟɫɬɢɦɨɫɬɶɸ 16 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ, ɫ ɩɨɬɪɟɛɥɹɟɦɭɸ 
ɦɨɳɧɨɫɬɶɸ 72 ɤȼɬ. 

 
3.6.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ [4] ɨɩɪɟɞɟɥɢɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅȾ, ɬɨ 

ɜɵɛɢɪɚɟɦ ɗȽɊɄ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ 
ɡɨɥɨɬɧɢɤɚ 150 ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ-Ɇɉ-150-4. 
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4 Эɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ȽЭɋ 
 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ.  
ɍɱɢɬɵɜɚɹ ɪɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɢɫɬɟɦɟ, ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɢ ɦɨɛɢɥɶɧɨɫɬɶ 

ɚɝɪɟɝɚɬɨɜ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɦɟɧɶɲɟɧɢɹ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ, ɩɨɦɢɦɨ 
ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɨɜ (ɪɢɫɭɧɨɤ 4.1) ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɭɤɪɭɩɧɟɧɧɵɟ ɛɥɨɤɢ 
(ɪɢɫɭɧɨɤ 4.2).  

ɂɯ ɩɪɢɦɟɧɟɧɢɟ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɨɛɳɚɹ ɦɨɳɧɨɫɬɶ 
ɬɚɤɨɝɨ ɛɥɨɤɚ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ Pɛɥ = 2 ∙ PȽ = 2 ∙ 225 = 450 Ɇȼɬ) ɧɟ ɩɪɟɜɵɲɚɟɬ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɫɧɢɠɟɧɢɹ ɝɟɧɟɪɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɜ ɗɋ Pɪɟɡ (ɚɜɚɪɢɣɧɵɣ 
ɪɟɡɟɪɜ), ɤɨɬɨɪɚɹ ɞɥɹ ɞɚɧɧɨɝɨ ɡɚɞɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ Pɪɟɡ = Sɪɟɡ ∙ cos ĳɧɨɦ = 800 ∙
0,9 = 720 Ɇȼɬ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɞɚɧɧɨɣ Ƚɗɋ ɩɪɢɦɟɧɟɧɢɟ ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ ɜ 
ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ.  

Ɋɍȼɇ 500 ɤȼ

Ƚ1 Ƚ2 Ƚ3 Ƚ4 Ƚ5 Ƚ6

ɋ.ɇ. ɋ.ɇ. ɋ.ɇ. ɋ.ɇ. ɋ.ɇ. ɋ.ɇ.

Ɍ1 Ɍ2 Ɍ3 Ɍ4 Ɍ5 Ɍ6

Эɋ

 
Ɋɢɫɭɧɨɤ 4.1 - ɋɯɟɦɚ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ 
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Ƚ1 Ƚ2 Ƚ3 Ƚ5

Ɍ1

ɋ

Ɍ3

ɋ.ɇ.

Ƚ6Ƚ4

Ɍ2

Ɋɍȼɇ 500 ɤȼ

ɋ.ɇ. ɋ.ɇ.

 
Ɋɢɫɭɧɨɤ 4.2 - ɋɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 
ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ 

ɛɥɨɤɚɦɢ: ɛɥɨɤɢ ɫ ɬɪɟɯɮɚɡɧɵɦɢ ɞɜɭɯɨɛɦɨɬɨɱɧɵɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɢɩɚ 
ɌȾɐ-250000/500 ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɲɢɧɚɦ Ɋɍ 500ɤȼ.  

ɇɚ ɪɢɫɭɧɤɟ 4.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ: ɲɟɫɬɶ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɬɪɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɇȾɐ 630000/500-
ɍ1ɫɨɟɞɢɧɟɧɵ ɜ ɛɥɨɤ ɧɚ Ɋɍ 500 ɤȼ. 

Ɋɚɫɫɦɨɬɪɢɦ ɞɚɥɟɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɟɞɢɧɢɱɧɨɝɨ ɢɥɢ 
ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ ɞɥɹ Ɋɍ ȼɇ. 
 

4.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 500 ɤȼ 
 
4.2.1 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɟɞɢɧɢɱɧɵɦɢ 

ɛɥɨɤɚɦɢ. 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɚɤ ɤɚɤ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɤ ɛɥɨɤɭ ɩɪɢɫɨɟɞɢɧɟɧɚ ɬɨɥɶɤɨ ɧɚɝɪɭɡɤɚ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɬɨ: 
 

Sɪɚɫɱ =
 PȽ ɧɨɦ−Pɫ.ɧ. 

cos ĳɧɨɦ
;                 (4.1) 

 

Sɪɚɫɱ =
 225−0,01∙225 

0,9
= 247,5 Ɇȼ ∙ Ⱥ, 

 
ɝɞɟ ɫܲ.ɧ. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɦ 



44 
 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ  
ɌȾɐ-250000/500. 

 Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1 
 

Ɍɚɛɥɢɰɚ 4.1 − Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ - 250000/500 

Sɧɨɦ, Ɇȼ∙Ⱥ 
Uɇ, ɤȼ 

Uɤ, % ∆Pɤ, ɤȼɬ ∆Pɯɯ, ɤȼɬ Iɯ,% 
Uȼɇ Uɇɇ 

250 525 15,75 13 590 205 0,45 

 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɦɟɧɬɨɜ ɷɧɟɪɝɨɫɢɫɬɟɦ ɩɨɬɟɪɢ ɗɗ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɨɰɟɧɢɜɚɸɬ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ  , 
ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ Pmax ɢ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɩɨɬɟɪɶ . 

Ɂɧɚɱɟɧɢɟ  ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ: 
 

8760)
10

124,0( 2
4

max 
Ɍ

        (4.2) 

 
ɝɞɟ Ɍmaɯ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɟɧɟɪɚɬɨɪɨɜ Ƚɗɋ, 

ȼɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ : 
 

Ĳ =  0,124 +
4200

104
 2 ∙ 8760 = 2592,4 ɱ/ɝɨɞ. 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wɯɯ = nɌ ∙ ∆Pɯɯ ∙ tɪɚɛ,       (4.3) 
 

ɝɞɟ     nɌ - ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɤɥɸɱɟɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
tɪɚɛ - ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
 
tɪɚɛ = 8760 − ȝ ∙ Tɩɥ − ω ∙ Tɜ,        (4.4) 
 

ɝɞɟ     ȝ = 1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  
Tɩɥ = 50 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; 
ω = 0,05 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  
Tɜ = 220 – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 
ɉɨɞɫɬɚɜɥɹɹ ɧɚɣɞɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 250 Ɇȼ·Ⱥ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɚɟɦ:  
 
tɪɚɛ = 8760− 1,0 ∙ 50− 0,05 ∙ 220 = 8699 ɱ. 





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Ɍɨɝɞɚ ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wɏɏ = 1 ∙ 205 ∙ 10−3 ∙ 8699 = 1783,3 Ɇȼɬ ∙ ɱ. 
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ∆Wɧ =

∆Pɤ
nɬ
∙  SɌ max

SɌ ɧɨɦ
 2 ∙ Ĳ =

0,59

1
∙  247,5

250
 2 ∙ 2592,4 = 1499 Ɇȼ ∙ Ⱥ.        (4.5) 

 
Ƚɨɞɨɜɵɟ ɢɡɞɟɪɠɤɢ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: 
 
ɂɩɨɬ = ȕ

1
∙  ∆Wɯɯ + ∆Wɧ ,        (4.6) 

   
ɝɞɟ 1ߚ – ɰɟɧɨɜɨɣ ɩɨɤɚɡɚɬɟɥɶ ɩɨ ɬɚɪɢɮɚɦ, ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɟ ɩɨ 
ɉɟɪɦɫɤɨɦɭ ɤɪɚɸ; 
1ߚ  = 3,74 ɬɵɫ. ɪɭɛ./ ɤȼɬ ∙ ɱ . 

 
ɉɨɞɫɬɚɜɥɹɹ ɧɟɨɛɯɨɞɢɦɨɟ ɡɧɚɱɟɧɢɟ 1ߚ ɜ ɮɨɪɦɭɥɭ (4.6), ɧɚɯɨɞɢɦ ɜɟɥɢɱɢɧɭ 

ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɗɗ ɞɥɹ ɨɞɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ: 
 
ɂɩɨɬ

500 = 3,74 ∙ (1783,3 + 1499) = 12275,8 ɬɵɫ. ɪɭɛ./ɝɨɞ. 
 
ɋɭɦɦɚɪɧɵɟ ɢɡɞɟɪɠɤɢ ɧɚ 6 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɫɨɫɬɚɜɥɹɸɬ: 
 
ɂɩɨɬ1

500 = 12275,8 ∙ 6 = 73654,8 ɬɵɫ. ɪɭɛ./ɝɨɞ. 
 
4.2.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦɢ 

ɛɥɨɤɚɦɢ 
 
ɂɫɩɨɥɶɡɭɹ ɩɪɢɜɟɞɟɧɧɭɸ ɜɵɲɟ ɦɟɬɨɞɢɤɭ, ɚɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ 

ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɜɚɪɢɚɧɬɚ 2 (ɫɯɟɦɚ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ): 
 

Sɪɚɫɱ =
2∙ ɊȽ ɧɨɦ−Ɋɫ.ɧ. 

cos ĳȽ
=

2∙ 225−0,01∙225 
0,9

= 495 Ɇȼ ∙ Ⱥ.        (4.7) 

 
 ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ  
ɌɇȾɐ-630000/500-ɍ1. 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
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Ɍɚɛɥɢɰɚ 4.2 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɇȾɐ - 630000/500-ɍ1 

Sɧɨɦ, Ɇȼɬ 
Uɇ, ɤȼ 

Uɤ, % ∆Pɤ, ɤȼɬ ∆Pɯɯ, ɤȼɬ Iɯ,% 
Uȼɇ Uɇɇ 

630 525 15,75 14 1210 420 0,4 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wɏɏ 500 = 1 ∙ 420 ∙ 10−3 ∙ 8699 = 3653,6 Ɇȼɬ ∙ ɱ. 
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ: 
 ∆Wɧ 500 =

1,21

1
∙  495

630
 2 ∙ 2592,4 = 1936,5 Ɇȼ ∙ Ⱥ. 

 
Ƚɨɞɨɜɵɟ ɢɡɞɟɪɠɤɢ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 3 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɞɥɹ 

ɫɯɟɦɵ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ ɫɨɫɬɚɜɹɬ: 
 
ɂɩɨɬ2

500 = 3 ∙ 3,74 ∙ (3656,6 + 1936,5) = 62754,6 ɬɵɫ. ɪɭɛ./ɝɨɞ. 
 
4.3 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ȽЭɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱɺɬɚ. 
 
Ɋɚɫɫɦɨɬɪɢɦ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɭɤɪɭɩɧɟɧɢɹ ɛɥɨɤɨɜ 500 ɤȼ.  
Ɉɩɪɟɞɟɥɢɦ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ Ʉ ɞɥɹ ɫɯɟɦɵ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ 

(ɜɚɪɢɚɧɬ 1): 
 
Ʉ1 = ɄɌ + ɄɌɫ.ɧ.

+ ɄɄɊɍЭ,                    (4.8) 
 

ɝɞɟ  ʙʡ  – ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌȾɐ 250000/500 (211870 
ɬɵɫ.ɪɭɛ);  ʙʡ˔.ː.

 – ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (2119 ɬɵɫ.ɪɭɛ);  ʙʙʟʢЭ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɄɊɍɗ – 500 ɤȼ (117310 ɬɵɫ.ɪɭɛ); 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɜɚɪɢɚɧɬɚ 1 ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɫɨɫɬɚɜɹɬ: 
 ʙ1 = 211870 ∙ 6 + 2119 ∙ 6 + 3 ∙  117310 ∙ 10 = 4 803 234 ˕˞˔.˓˖˄. 
 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ Ʉ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʙ2 = ʙʡ + ʙʡ˔.ː.

+ ʙʝʟʢ,                    (4.9) 
 
ɝɞɟ    ʙʡ2  – ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌɇȾɐ 630000/500-ɍ1 (533920 
ɬɵɫ.ɪɭɛ);  ʙʡ˔.ː.

 – ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (5340 ɬɵɫ.ɪɭɛ);  
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ʙʝʟʢ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɈɊɍ – 220 ɤȼ (117310 ɬɵɫ.ɪɭɛ). 
Ⱦɥɹ ɜɚɪɢɚɧɬɚ 2 ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɫɨɫɬɚɜɹɬ: 
 ʙ2 = 533920 ∙ 3 + 5340 ∙ 3 + 3 ∙ 11731 ∙ 7 = 1 864 131 ˕˞˔.˓˖˄. 
 
ȿɠɟɝɨɞɧɵɟ ɢɡɞɟɪɠɤɢ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ 
ɮɨɧɞɨɜ (ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ): 

 
ɂ 

ɚ+ɨ =  
(ɚ+ɨ)  Ʉ,                    (4.10) 

 
ɝɞɟ (0+˃)ߙ𝛴 = 0,084 ˑ. ˈ. - ɧɨɪɦɚ ɫɭɦɦɚɪɧɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ 
(ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɧɨɜɚɰɢɸ ɢ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ) ɢ ɡɚɬɪɚɬ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ.  

Ⱦɥɹ ɜɚɪɢɚɧɬɚ 1: 
 
ɂ1

ɚ+ɨ = 0,084  4 803 234 = 403 471,65 ɬɵɫ.ɪɭɛ; 
 
ɞɥɹ ɜɚɪɢɚɧɬɚ 2: 
 
ɂ2

ɚ+ɨ = 0,084 1 864 131 = 156 587 ɬɵɫ.ɪɭɛ. 
 
ɋɭɦɦɚɪɧɵɟ ɢɡɞɟɪɠɤɢ, ɧɚɣɞɟɧɵ ɜ ɩɚɪɚɝɪɚɮɟ 4.2: 
 ʗ˒ˑ˕1

500 = 73654,8 ˕˞˔.˓˖˄./ˆˑˇ; 
 ʗ˒ˑ˕2

500 = 62754,6 ˕˞˔.˓˖˄./ˆˑˇ. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɢɡɞɟɪɠɤɢ ɩɨ ɜɚɪɢɚɧɬɚɦ ɫɨɫɬɚɜɹɬ: 
 
ɂ1= ɂ1

ɚ+ɨ+ʗ˒ˑ˕1
500 = 403 471,65 + 73654,8 = 477 126,45 ̞˞ ˔.˓˖˄./ˆˑˇ. 

 
ɂ2= ɂ2

ɚ+ɨ+ʗ˒ˑ˕2
500 = 156 587 + 62754,6 = 219 341,6 ̞˞ ˔.˓˖˄./ˆˑˇ. 

 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 
Ɂi = ȿ  Ʉi + ɂi;     (4.11) 
 
Ɂ1 = ȿ  Ʉ1 + ɂ1 = 0,15  4 803 234 + 477 126,45 = 1 197 611,55 ɬɵɫ. ɪɭɛ; 
 
Ɂ2 = ȿ  Ʉ2 + ɂ2 = 0,15  1 864 131 + 219 341,6 = 498 961,25 ɬɵɫ. ɪɭɛ. 
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ɂɡ ɫɪɚɜɧɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɛɥɨɱɧɵɯ ɫɯɟɦ ɜɢɞɧɨ, ɱɬɨ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɜɚɪɢɚɧɬ 2 ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜɚɪɢɚɧɬɨɜ 
ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ. 

 
4.4 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
4.4.1 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 
Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɵ ɜɵɩɨɥɧɟɧɵ ɢ ɜɵɛɪɚɧ ɛɥɨɱɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɢɩɚ:  

 
ɌɇȾɐ 630000/500-ɍ1. 

 
4.4.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɞɥɹ ɫɯɟɦɵ ɫ 

ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 
1% ɨɬ SȽ ɧɨɦ. ɉɨɫɤɨɥɶɤɭ ɛɥɨɤɢ ɭɤɪɭɩɧɟɧɧɵɟ, ɞɚɧɧɭɸ ɞɨɥɸ ɦɨɳɧɨɫɬɢ 
ɧɟɨɛɯɨɞɢɦɨ ɭɦɧɨɠɢɬɶ ɧɚ 2: 

 
Sɋ.ɇ. = 2∙0,01  SG =2 ∙ 0,01  250 = 5000 ɤȼȺ.      (4.12) 
  
ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɡɚɩɢɲɟɦ ɜ ɜɢɞɟ: 
 
SɌɋɇ  Sɋ.ɇ. 
  
ɉɪɢ ɷɬɨɦ ɛɥɢɠɚɣɲɚɹ ɫɬɚɧɞɚɪɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 

6300 ɤȼȺ. ɉɨ ɤɚɬɚɥɨɝɭ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ (ȿɤɚɬɟɪɢɧɛɭɪɝ) - 
ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ» ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ: 

ɌɆɇ – 6300/20. 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆɇ – 6300/20 
Sːˑˏ, ɤȼ∙Ⱥ Uʑʜ, ɤȼ Uʜʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ 

6300 15,75(20) 6,3 7,5 46,5 8 

 
4.4.3  ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 500 ɤȼ: 

 
S∑ = nˆ ∙  Sˆ − S˔ː ;                     (4.13) 
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S∑ = 6 ∙  250− 2,5 = 1485 ʛʑ ∙ ʏ. 
 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 500 ɤȼ: 
 

P̌ ˑ˒ = 900 ʛʑ˕; 
 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 500 ɤȼ: 
 

Sˇˑ˒ =
Pˇˑ˒

cosφC
=

900

0,9
= 1000 ʛʑ ∙ ʏ.      (4.14) 

 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 

n500 =
SΣ

Sˇˑ˒ =
1485+1000

1000
= 2,48.      (4.15) 

 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ȼɅ 500 ɤȼ ɫ Ɋɍȼɇ ɪɚɜɧɵɦ 

n500 = 3 + 1 = 4.  
Ɋɚɫɱɺɬɧɵɣ ɬɨɤ ȼɅ 500 ɤȼ: 
 
I˓˃˔˚ = αʡ ∙ αi ∙ I˓˃˄;                    (4.16) 
 

ɝɞɟ   αi = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  αʡ = 1,0 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 

I˓˃˄ =
S∑

nˎ∙ 3∙Uːˑˏ;                    (4.17) 

 

I˓˃˄ =
1485

4∙ 3∙500
= 0,429 ˍʏ. 

 
Ɉɬɫɸɞɚ: 
 
I˓˃˔˚ = 1,0 ∙ 1,05 ∙ 429 = 450,45 ʏ. 
 
ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱɺɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 3×300/66.  
Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = 680 ∙ 3 = 2040 ʏ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 

I˒.˃˅ =
S∑ nˎ−1 ∙ 3∙Uːˑˏ;                                             (4.18) 

 

I˒.˃˅ =
1485

3∙ 3∙500
= 0,571 ˍʏ. 
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Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ.  

 
4.5 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 
ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɭɬɜɟɪɠɞɟɧɧɵɯ ɫɯɟɦ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ 
ɫɯɟɦɵ ɪɚɡɜɢɬɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɩɪɢɥɟɝɚɸɳɟɝɨ ɪɚɣɨɧɚ ɧɚ ɩɥɚɧɢɪɭɟɦɨɟ 
ɩɹɬɢɥɟɬɢɟ ɫ ɩɟɪɫɩɟɤɬɢɜɨɣ ɞɨ ɞɟɫɹɬɢ ɥɟɬ. 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɤ Ɋɍ – 7: 
- 4 ȼɅ; 
- 3 ɛɥɨɤɚ; 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: "ɋɯɟɦɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ", ɩɪɢɦɟɧɹɟɬɫɹ 
ɩɨɥɭɬɨɪɧɭɸ ɫɯɟɦɭ. 

ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

Ƚ1 Ƚ2 Ƚ3 Ƚ5

Ɍ1 Ɍ3

Ƚ6

ɋ.ɇ.

Ƚ4

Ɍ2

ɋ.ɇ.

ȼɅ1 ȼɅ2 ȼɅ3 ȼɅ4

ɋ.ɇ.

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ 

 
4.6 Ɋɚɫɱɺɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ Ɋɍ ȼɇ 

 
4.6.1 Ɋɚɫɱɟɬ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
ɉɪɢɦɟɦ ɡɚ ɛɚɡɢɫɧɭɸ ɦɨɳɧɨɫɬɶ ܵ˄ = 630 ʛʑʏ. 
Ɂɚ ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢɧɢɦɚɟɦ ɫɪɟɞɧɟɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɟ ɧɚ ɫɬɭɩɟɧɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɨɱɤɟ ɄɁ: 
 .ɤȼ 515 = ܫ˄ܷ 
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Ȼɚɡɢɫɧɵɣ ɬɨɤ: 
ܫ˄  ܫ =

ܫ˄ܷ∙3 ˄ܵ =
630 3∙515

= 0,706 ˍʏ.                                                (4.19) 

 
Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɰɟɩɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɩɪɢ 

ɛɚɡɢɫɧɵɯ ɭɫɥɨɜɢɹɯ ɞɥɹ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ɋɍ ɪɢɫɭɧɨɤ 4.3.  
ɋɨɫɬɚɜɢɦ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ ɩɪɹɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɪɢɫɭɧɨɤ 4.4). 

Ƚ2Ƚ1

Хɬ1

Хɝ1 Хɝ2

Ƚ6Ƚ5

Хɬ3

Хɝ5 Хɝ6

Uɛ = 515 ɤȼ

Ƚ4Ƚ3

Хɬ2

Хɝ3 Хɝ4

Ʉ1

Хɫ

Эɋ

Хɜɥ

 
Ɋɢɫɭɧɨɤ 4.4 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɩɪɹɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ: 
ʒ1ݔ  ÷ ʒ6ݔ = ݀′′ݔ ∙ ܵ˄ܵʒ.ːˑˏ = 0,28 ∙ 630

250
= 0,706;                            (4.20) 

 
ɝɞɟ  ݔ ′݀′  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɞɚɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ݔ ′݀′ = 0,28. 
ʒ1ܧ  ÷ ʒ6ܧ = 1,13.                                            

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
ʠݔ  =

ܵ˄ܵˍ.ˊ =
630

200
= 3,15.                                  (4.21) 

ʠܧ  = 1,0.                  
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
ʡ1ݔ  = ʡ2ݔ = ʡ3ݔ =

˄ܵ∙%,ʑʜ ˍݑ
100 ∙ܵːˑˏ =

14∙630

100 ∙630
= 0,14.            (4.22) 

 
ɝɞɟ      ݑˍ% - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɡ ɬɚɛɥɢɰɵ 4.2; 
 ܵːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɡ ɬɚɛɥɢɰɵ 4.2. 

ɍɞɟɥɶɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ⱥɋ 3×300/66: 
ˇ˖,ˑݔ  = 0,310 ʝˏ/ˍˏ. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 500 ɤȼ: 
ˎ˅ݔ  =

݈݊∙ˇ˖,ˑݔ ∙ ܵ˄ܷ˄2 =
0,31∙21

4
∙ 630

5152 = 0,004,            (4.23) 

 
ɝɞɟ ݈ – ɞɥɢɧɧɚ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ. 

ɋɜɟɪɧɺɦ ɫɯɟɦɭ ɩɪɹɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤ ɬɨɱɤɟ 1ܭ

(3)(ɪɢɫɭɧɨɤ 4.5): 
1ݔ  = 2ݔ = 3ݔ = ʒ2ݔ ʒ1ݔ

 = 0,706

2
= 0,35;            (4.24) 

4ݔ  = 1ݔ) + ʡ1)/3ݔ = (0,35 + 0,14)/3 = 0,16;           (4.25) 
1ܧ  = ʒ6ܧ||ʒ5ܧ||ʒ4ܧ||ʒ3ܧ||ʒ2ܧ||ʒ1ܧ = 1,13;            (4.26) 
5ݔ  = ʑʚݔ + ʠݔ = 0,004 + 3,15 = 3,154;            (4.27) 

Х4 Х5

 
Ɋɢɫɭɧɨɤ 4.5 – Ɋɟɡɭɥɶɬɢɪɭɸɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 1ݔΣ  

1Σݔ  = 4ݔ 5ݔ
 = 3,154∙0,16

3,154+0,16
= 0,15;             (4.28) 

∑ܧ  =
1ܧ+4ݔ∙ʠܧ 5ݔ+4ݔ5ݔ∙

=
1,0∙0,16+1,13∙3,154

0,16+3,154
= 1,12;           (4.29) 

ܫ݊  ′′݋ (3)
=

1ΣݔΣܧ =
1,12

0,15
= 7,46 .              (4.30) 

 
ɇɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɬɪɺɯɮɚɡɧɨɝɨ ɄɁ ɜ 

ɬɨɱɤɟ ʙ1: 
ܫ˒  0 
 3 

= ܫ݊ ′′݋  3 ∙ ܫ˄ ܫ = 7,46 ∙ 0,706 = 5,27 ˍʏ.           (4.31) 
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Ɉɩɪɟɞɟɥɟɧɢɟ (0)ݔΣ: 
6ݔ  =

1˕ݔ

3
=

0,14

3
= 0,046;              (4.32) 

Σ(0)ݔ  = 6ݔ ʠݔ = 3,15∙0,046

3,15+0,046
= 0,045.             (4.33) 

 
4.6.2 Ɋɚɫɱɟɬ ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ ʙ૚ 

 
ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɫ ɚɤɬɢɜɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

4.6.  

Ƚ6Ƚ5

r ɬ3

r ɝ5 r ɝ6

Uɛ = 515 ɤȼ

Эɋ

r c

Ƚ2Ƚ1

r ɬ1

r ɝ1 r ɝ2

Ƚ4Ƚ3

r ɬ2

r ɝ3 r ɝ4

r ɜɥ

 
Ɋɢɫɭɧɨɤ 4.6 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɫ ɚɤɬɢɜɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 

 
ɇɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ: 

ܫ݊  ′′݋ (1)
=

0Σݔ+2Σݔ+1ΣݔΣܧ ,              (4.34) 

 
ɝɞɟ 0ݔΣ  – ɪɟɡɭɥɶɬɢɪɭɸɳɟɟ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɜ 
ɤɨɬɨɪɨɣ ɜɫɟ ɷɥɟɦɟɧɬɵ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ (ɝɟɧɟɪɚɬɨɪɵ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ) ɭɱɬɟɧɵ 
ɬɨɥɶɤɨ ɢɯ ɢɧɞɭɤɬɢɜɧɵɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦɢ. 

Ⱦɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɞɟɦɩɮɟɪɧɵɦɢ ɨɛɦɨɬɤɚɦɢ ɩɪɢɧɢɦɚɟɦ ɞɨɩɭɳɟɧɢɹ 1ݔΣ ≈ 2Σݔ . 
ܫ݊  ′′݋ (1)

=
1,12

0,15 + 0,15 + 0,045
= 3,25. 

 



54 
 

Ɍɨɤ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ܫ˒  0 
 1 

= 3 ∙ ܫ݊ ′′݋  1 ∙ ܫ˄ ܫ = 3 ∙ 3,25 ∙  0,706 = 6,88 ˍʏ.           (4.35) 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
ʡ1ݎ  ÷ ʡ3ݎ = ∆̱ܲ ∙ ܷːˑˏ2ܵːˑˏ2 = 1,21 ∙ 5252

6302
= 0,84;             (4.36) 

 
Ⱥɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ: 
ʒ1ݎ  ÷ ʒ6ݎ =

˘ʒ𝜔∙ʡ˃ =
0,706

314 ∙0,045
= 0,05 .               (4.37) 

 
ɝɞɟ ʡˆ = 0,045 ˔ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
ʠݔ  =

ܷ2ܵˍ.ˊ.
=

5152

200
= 1326,1;                      (4.38) 

ܥݎ  =
˃ܶ∙ʠ𝜔ݔ .ʠ =

1326,1

314∙0,045
= 93,85.                (4.39) 

ʠܧ  = 1,0 ∙ ˔ܷ˓ ʠ = 1,0 ∙ 515 = 515 ˍʑ.            (4.40) 
 
ɍɞɟɥɶɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ⱥɋ 3×300/66: 
 ˑݎ ,˖ˇ = 0,034 ʝˏ/ˍˏ. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 500 ɤȼ: 
ݎ˅  ˎ =

݈݊∙ˇ˖,ˑݎ ∙ ܵ˄ܷ˄2 =
0,034 ∙21

4
∙ 630

5152 = 0,0004 ≈ 0.           (4.41) 

1ݎ  = ʒ2ݎ ʒ1ݎ
 = 0,05

2
= 0,025;              (4.42) 

2ݎ  = 1ݎ + ʡ1ݎ = 0,025 + 0,84 = 0,865;            (4.43) 
3ݎ  =

2ݎ

3
=

0,865

3
= 0,288.              (4.44) 

 
ɋɯɟɦɚ ɫ ɪɟɡɭɥɶɬɢɪɭɸɳɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.7.  
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r 3 rɫ

 
Ɋɢɫɭɧɨɤ 4.7 - Ɋɟɡɭɥɶɬɢɪɭɸɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ݎΣ 

∑ݎ  = ʠݎ 3ݎ  = 0,288 ∙93,85

0,288+93,85
= 0,287.             (4.45) 

 
ɇɚɣɞɺɦ ɭɞɚɪɧɵɣ ɬɨɤ ɜ ɦɟɫɬɟ ɄɁ (ɬɨɱɤɟ Ʉ1):  
 ݅˖ˇ =  2 ∙ ܫ˒ 0

 3 ∙  1 + ݐ−݁ ܶܽ    ;                 (4.46) 
 ܶܽ  =

ܺΣ ܴ=0 𝜔∙ܴΣ x=0 ,                    (4.47) 

 
ɝɞɟ    ܶ ܽ   – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɫ;  

t =0,01 c. – ɩɨɥɭɩɟɪɢɨɞ ɜɨɥɧɵ; ܺΣ(ܴ=0) – ɪɟɡɭɥɶɬɢɪɭɸɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɨɣ 
ɜɫɟ ɷɥɟɦɟɧɬɵ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ (ɝɟɧɟɪɚɬɨɪɵ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɥɢɧɢɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ) ɭɱɬɟɧɵ ɬɨɥɶɤɨ ɢɯ ɢɧɞɭɤɬɢɜɧɵɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦɢ; ܴΣ(x=0) – ɪɟɡɭɥɶɬɢɪɭɸɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɨɣ 
ɜɫɟ ɷɥɟɦɟɧɬɵ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɭɱɬɟɧɵ ɬɨɥɶɤɨ ɢɯ ɚɤɬɢɜɧɵɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦɢ. 

 ܶ˃ =
0,15

314 ∙ 0,287
= 0,0016 ˔. 

 
ɍɞɚɪɧɵɣ ɬɨɤ ɜ ɦɟɫɬɟ ɄɁ (Ʉ1): 
 ݅˖ˇ =  2 ∙ ܫ˒ 0

 3 ∙  1 + ݐ−݁ ܶܽ    ;              (4.48) 
 ݅˖ˇ =  2 ∙ 5,27 ∙  1 + ݁−0,01 0,0016  =  7,46 ˍʏ.  
 
4.6.3 Ɋɚɫɱɟɬ ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 
 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɫɯɟɦɟ ɡɚɦɟɳɟɧɢɹ (ɪɢɫɭɧɨɤ 4.8) ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ 
ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɚ ɜɫɥɟɞɫɬɜɢɟ ɢɯ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɭɞɚɥɟɧɧɨɫɬɢ ɨɬ ɦɟɫɬɚ ɄɁ. 
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Ƚ2Ƚ1

Хɬ1

Хɝ1 Хɝ2

Ƚ6Ƚ5

Хɬ3

Хɝ5 Хɝ6

Uɛ = 515 ɤȼ

Ƚ4Ƚ3

Хɬ2

Хɝ3 Хɝ4

Ʉ1

Хɫ

Эɋ

Хɜɥ

 
Ɋɢɫɭɧɨɤ 4.8  – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɩɪɹɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɪɚɫɱɟɬɚ ɌɄɁ 

ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ      
                             

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
ʒ1ݔ  ÷ ʒ6ݔ = ݔ ′݀′ ∙ ܷ˄˃ˊ2ܵːˑˏ;               (4.49) 

ʒ1ݔ  ÷ ʒ6ݔ = 0,28 ∙ 15,752

250
= 0,28 ʝˏ.  

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
ʡ1ݔ  = ʡ2ݔ = ʡ3ݔ =

%ˍݑ

100
∙ ܷʑʜ2ܵːˑˏ,              (4.50) 

 ˆˇ  ܷ̍ʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɡ 
ɬɚɛɥɢɰɵ 4.2. 
ʡ1ݔ  = ʡ2ݔ = ʡ3ݔ =

14

100
∙ 5252

630
= 61,25 ʝˏ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
˔ݔ  =

ܷ˄2ܵˍ.ˊ =
5152

200
= 1326,12 ʝˏ,            (4.51) 

 
ɝɞɟ    ܷ ˄  – ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɫɬɟɦɵ; ܵˍ.ˊ – ɦɨɳɧɨɫɬɶ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫɢɫɬɟɦɵ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 500 ɤȼ: 
ˎ˅ݔ  =

݈݊∙ˇ˖,ˑݔ =
0,31∙21

4
= 1,63 ʝˏ.            (4.52) 

 
ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ʒܧ  = 1,13 ∙ ܷ˄ = 1,13 ∙ 15,75 = 17,8 ˍʑ,            (4.53) 
 

ɝɞɟ ܷ˄ – ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
ɗȾɋ ɫɢɫɬɟɦɵ: 
˔ܧ  = 515 ˍʑ.           
 

ɋɜɟɪɧɺɦ ɫɯɟɦɭ ɩɪɹɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤ ɬɨɱɤɟ 1ܭ

(3) (ɪɢɫɭɧɨɤ 4.9): 
7ݔ  = ʒ2ݔ ʒ1ݔ

 = 0,28

2
= 0,14 ʝˏ;             (4.54) 

8ݔ  = 7ݔ) + ʡ1)/2ݔ = (0,14 + 61,25)/2 = 30,69 ʝˏ;          (4.55) 
9ݔ  = ʑʚݔ + ʠݔ = 1,63 + 1326,12 = 1327,75 ʝˏ;          (4.56) 
10ݔ  = 8ݔ 9ݔ  =

30,69∙1327,75

30,69+1327 ,75
 = 29,99 ʝˏ;            (4.57) 

11ݔ  = 10ݔ + ʡ3ݔ = 29,99 + 61,25 = 91,24 ʝˏ.          (4.58) 
 

Х11 Х7

 
Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɢɪɭɸɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 1ݔΣ  

1Σݔ  = 7ݔ 11ݔ
 = 91,24∙0,14

91,24+0,14
= 0,139 ʝˏ;            (4.59) 

∑ܧ  =
9ݔ+3ݔ11ݔ∙ʒܧ+7ݔ∙ʠܧ

=
515∙0,14+17,8∙91,24

0,14+91,24
= 18,56 ˍʑ.          (4.60) 

 
ɇɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɬɪɺɯɮɚɡɧɨɝɨ ɄɁ 

ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ ɬɨɱɤɟ ʙ1: 
ܫ˒  o

(3)
=

1ΣݔΣܧ =
18,56

0,139
= 133,54 ˍʏ.             (4.61) 
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4.7 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 
ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ 

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

 
4.7.1 ȼɵɛɨɪ ɢ ɪɚɫɱɺɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ɉɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ 
ɜɨɩɪɨɫɨɜ – ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  

ɉɪɨɜɟɪɤɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɫɨɫɬɨɢɬ ɜ 
ɬɨɦ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɷɬɢɯ ɪɟɠɢɦɨɜ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɜɨɞɧɢɤɚ 
ɧɟ ɩɪɟɜɵɫɢɬ ɞɨɩɭɫɬɢɦɨɣ.  

ɂɡɨɥɹɰɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɤɚɛɟɥɟɣ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ, ɞɥɹ ɱɟɝɨ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ 
ɭɫɥɨɜɢɟ. 

Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɺɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 5 %: 

˄˃˓ ʒܫ  = 1,05 ∙ ˏʒ ːˑܫ =
1,05∙ܵʒ ːˑˏ 3∙ܷʒ ːˑˏ ;             (4.62) 

˘˃ˏ.˄˃˓ ʒܫ  = 1,05 ∙ 250 3∙15,75
= 9622,5 ʏ. 

 
Ɋɚɫɱɺɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɭɤɪɭɩɧɺɧɧɨɝɨ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ʡ1 − ʡ3 Ɋɍ 500 ɤȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɛɨɱɢɦ ɬɨɤɨɦ ɝɟɧɟɪɚɬɨɪɚ: 

ݔܽ݉ ˄˃˓ ʡ1−ʡ3ܫ  =
1,05∙ܵʒ ːˑˏ 3∙ܷʡ ːˑˏ ;              (4.63) 

ݔܽ݉ ˄˃˓ ʡ1−ʡ3ܫ  =
2∙1,05∙250 3∙525

= 577 ʏ. 

 
ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 500 ɤȼ: 
ݔܽ݉ ˄˃˓ ʚ1−ʚ7ܫ  =

ˏʚ∙ܷ ːˑ݊∙3 ݔܽ݉ ˄˃˓ܵ =
ܵʒ1−ʒ6 ːˑˏ 3∙݊ʚ∙ܷ ːˑˏ;            (4.64) 

ݔܽ݉ ˄˃˓ ʚ1−ʚ7ܫ  =
6∙250 3∙4∙500

= 433 ʏ. 
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Ɋɚɫɱɺɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɺɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 

ˉʚ1−ʚ7 ˓˃˄ ˖˕яܫ  =
ܵʒ1−ʒ6 ːˑˏ 3∙ ݊ʚ−1 ∙ܷ ːˑˏ;             (4.65) 

ˉʚ1−ʚ7 ˓˃˄ ˖˕яܫ  =
6∙250 3∙(4−1)∙500

= 577 ʏ. 

 
Ɋɚɫɱɺɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
˔ʡܫ   ː˓˃˄ ݉ܽݔ =

1,05∙ܵʡ˔  ːːˑˏ 3∙ܷʡ˔  ːːˑˏ ;              (4.66) 

˔ʡܫ   ː˓˃˄ ݉ܽݔ =
1,05∙6,3 3∙15,75

= 242 ʏ. 

 
4.7.2 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

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

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 ܷːˑˏ ൒ ܷːˑˏ.˔;                (4.67) 
 ːܫ ˑˏ ൒ ܫ˓ ݔܽ݉,˄˃ .                (4.68) 
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɢ ɈɈɈ 

«ɗɌɂ ɉɪɨɦɤɨɦɩɥɟɤɬ» ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-20-90/10000 ɍ3 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɉɁ-2-20/12500ɇ ɍ3. 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 
Ɍɚɛɥɢɰɚ 4.4 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ  
ȼȽȽ-20-90/10000 ɍ3 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɉɁ-2-20/12500ɇ ɍ3 ˔ܷˈ˕ˋ ːˑˏ = 15,75 ˍʑ ܷːˑˏ = 20 ɤȼ ܷːˑˏ = 20 ɤȼ ˓ܫ ˃˄ max = 9622,5 ʏ ːܫ ˑˏ = 12500 Ⱥ ːܫ ˑˏ = 12500 Ⱥ ݊ܫ 0 = 133,54 ˍȺ ˒ܫ ˓.˔ˍ˅ = 160 ɤȺ ˒ܫ ˓.˔ˍ˅ = 490 ɤȺ ݅ݕ = 7,46 ɤȺ ݅˒˓.˔ˍ˅ = 230 ɤȺ ݅˒˓.˔ˍ˅ = 250 ɤȺ 

 ːܫ ˑˏ.ˑ˕ˍˎ = 160 ɤȺ ̞ܫ .˔˕ = 490 ɤȺ 
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ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 
Ɍɚɛɥɢɰɚ 4.5 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

(ȼ·Ⱥ) 
 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɫɟɬɢ 

Siemens 
SENTRON 
PAC3200 

RS485 0,5 8 

 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɫɟɬɢ 

Siemens 
SENTRON 
PAC3200 

RS485 0,5 8 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ 
Ⱥɋɍ-ȼɗɂ  

Ⱥɋ-Ɇ3 
RS485 0,5 10 

  ∑ = 26 ȼ·Ⱥ 
 
4.7.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-20Ȼ-IɍɁ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ 

«ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» [17]. ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20Ȼ-
IɍɁ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.6. 

 
Ɍɚɛɥɢɰɚ 4.6 - ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20Ȼ-IɍɁ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ܷʒ = 15,75 ˍʑ ܷːˑˏ = 20 ˍʑ ˓ܫ ˃˄ max < ːܫ ˑˏ ˓ܫ ˃˄ max = 9622,5 ʏ ːܫ ˑˏ = 10000 ʏ ܵ2 < ܵ2ːˑˏ 26 ʑ ∙ ʏ 40 ʑ ∙ ʏ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɇɈɅ-ɋɗɓ 20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

"ɗɥɟɤɬɪɨɳɢɬ ɋɚɦɚɪɚ" [18]. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɇɈɅ-ɋɗɓ 
20 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 

 
Ɍɚɛɥɢɰɚ 4.7 - ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ܷʒ = 15,75 ˍʑ ܷːˑˏ = 20 ˍʑ ܵ2 < ܵ2ːˑˏ 26 ʑ ∙ ʏ 75 ʑ ∙ ʏ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 15,75 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ–ɊɌ/ɌEL–35/40,5 ɍɏɅ2 
ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 
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4.7.4 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 

 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɪɢɧɹɬ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ HEC-3 

ɤɨɦɩɚɧɢɢ Ⱥȼȼ. ɉɪɨɜɟɪɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.8. 
 

Ɍɚɛɥɢɰɚ 4.8 – Ƚɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ HEC-3 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ HEC–3 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

15,75 Ⱦɨ 25,3 

Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɛɨɱɢɣ, ɤȺ 

0,429 12 

Ɍɨɤ ɄɁ, ɤȺ 133,54 300 
Ɍɨɤ ɭɞɚɪɧɵɣ, ɤȺ 7,46 100 

 
4.8 ȼɵɛɨɪ ɹɱɟɟɤ ɄɊɍЭ 

 
ɋɯɟɦɚ ɄɊɍɗ ɞɥɹ ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ – ɩɨɥɭɬɨɪɧɚɹ ɫɯɟɦɚ. ȼ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɄɊɍɗ ɩɨɥɭɱɚɟɬ ɛɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. ɉɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɬɟɱɟɫɬɜɟɧɧɵɟ. ɉɨɷɬɨɦɭ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɜɚɪɢɚɧɬ 
ɭɫɬɚɧɨɜɤɢ ɄɊɍɗ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ "ɗɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɢɣ 
ɡɚɜɨɞ".  

ɇɚɦ ɩɨɞɯɨɞɢɬ ɄɊɍɗ ɫɟɪɢɢ əɗȽ-500Ʌ1. 
ɉɪɨɜɟɞɟɦ ɩɪɨɜɟɪɤɭ, ɫɜɟɞɹ ɜ ɬɚɛɥɢɰɭ 4.9 ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ 

ɞɚɧɧɵɟ ɄɊɍɗ: 
 

Ɍɚɛɥɢɰɚ 4.9 – ɋɪɚɜɧɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ ɢ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ əɗȽ-500Ʌ1 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

515 Ⱦɨ 550 

Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɛɨɱɢɣ, ɤȺ 

0,429 4 

Ɍɨɤ ɄɁ, ɤȺ 133,54 150 
Ɍɨɤ ɭɞɚɪɧɵɣ 7,46 160 

 
ȼ ɫɨɫɬɚɜ ɜɯɨɞɹɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ, 

ɡɚɡɟɦɥɢɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

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

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

 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-1436/200-80ɍɏɅ4: 

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 

Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɇȾɐ 630000/500-ɍ1: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɯɜɚɬɵɜɚɸɳɟɟ 

ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɜ ɫɟɬɢ 500 ɤȼ; 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɜɨɞɨɜ 500ɤȼ (Ʉɂȼ-500); 
 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. 
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Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ȽЭɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 

Ɂɚɳɢɬɵ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 500 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

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

(ɌɇɁɇɉ); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 500 ɤȼ. 
 
5.2 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 
 
ɍɱɢɬɵɜɚɹ ɧɟɨɫɩɨɪɢɦɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɰɢɮɪɨɜɨɣ ɬɟɯɧɢɤɢ – ɜɵɫɨɤɨɟ 

ɤɚɱɟɫɬɜɨ, ɧɚɞɟɠɧɨɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɭɩɪɨɳɟɧɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ, ɭɦɟɧɶɲɟɧɢɟ 
ɜɪɟɦɟɧɢ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɝɢɛɤɨɫɬɶ ɮɭɧɤɰɢɣ, ɩɨɫɬɨɹɧɧɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ, 
ɜɧɟɞɪɟɧɢɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɧɚ 
ɷɥɟɦɟɧɬɚɯ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɜɦɟɫɬɧɨ ɫ ȺɋɍɌɉ ɨɛɟɫɩɟɱɢɬ ɜ ɞɨɫɬɚɬɨɱɧɨɣ 
ɫɬɟɩɟɧɢ ɛɟɡɚɜɚɪɢɣɧɭɸ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ «ABB». 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ.   

 
5.3 Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ 
 
5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (ܫʠʟ < 0,2 ∙  ʜ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 
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Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

Ⱦɟɣɫɬɜɢɟ ɡɚɳɢɬɵ ɨɫɧɨɜɚɧɨ ɧɚ ɫɪɚɜɧɟɧɢɢ ɜɟɥɢɱɢɧ ɢ ɮɚɡ ɬɨɤɨɜ ɜ ɧɚɱɚɥɟ ɢ ɜ 
ɤɨɧɰɟ ɨɛɦɨɬɤɢ ɮɚɡɵ ɫɬɚɬɨɪɚ. 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜ = 9165 ʏ. 

1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 
ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ̝ܫ ˓0 ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ. 

Ɍɨɤ ɧɟɛɚɥɚɧɫɚ: 
 

Iʜʐ ʙ = Kʝʓʜ · fi · Iʜ = 0,5 · 0,1 · Iʜ = 0,05 · Iʜ,             (5.1) 
 
ɝɞɟ    Kʝʓʜ = 0,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɌɌ; 

fi = 0,1 – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɌɌ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 
I˔˓ 0 ൒ Kʜ · Iʜʐ ʜ = 2 ∙ 0,05 ∙ Iʜ = 0,1 ∙ Iʜ.             (5.2) 
 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ: 
 
I˔˓ 0 = 0,15 · Iʜ = 1374,75.                (5.3) 
 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܶܭ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ: 

 
Iʜʐ ʙʖ = Kʏʞ · fi · Kʝʓʜ · Iʛʏʙʠ = 0,5 · 0,1 · Iʛʏʙʠ = 0,05 · Iʜ,         (5.4) 
 

ɝɞɟ  ɄȺɉ = 2 – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  
fi  = 0,1- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
Ʉɨɞɧ = 0,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

(0,5-ɞɥɹ ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); 
Iɦɚɤɫ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 

ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

 

Iʛʏʙʠ =
ܧ ݔ′̂′ ′݀′ · Iʜ =

1,13

0,28
· 9,165 = 36,987 ˍʏ ;            (5.5) 
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Iʜʐ ʙʖ = 2 · 0,5 · 0,1 · 36,987 = 3698,7 ʏ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ >

Iʜʐ(ʙʖ)∙ʙʜ
Iʡ ,                  (5.6) 

 
ɝɞɟ    Ʉɇ = 2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  

Iɬ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
 ʙ˕ =

3698,7∙2
36987

= 0,2. 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ Ʉɬ=0,3. 
 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ 

ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  =

ʠʟʙʡ∗ܫ =
0,15

0,3
= 0,5.                 (5.7) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. 
 ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ʑ ൒ ʜʡܫ  = 0,5.                  (5.8) 
 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,9 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

0,2 0,60,4 0,8 1 1,41,2 1,6 1,8 20

0,2

0,4

0,6

0,8

ȼ

I∆, o.e

Iɬ, o.e
I ɫɪ0

Ɍɨɪɦɨɠɟɧɢɟ

ɋɪɚɛɚɬɵɜɚɧɢɟ

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
 I1<ʦ ̛л̛ п̛̬ I2<ʦ

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

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

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

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

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

ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, 
ɢɡɦɟɪɹɟɦɨɟ ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

 

U0 =
1

3
∙ ܷʜʝʛ ʑʜ 3

=
1

3
· 515 3

= 99,11 ˍʑ.              (5.9) 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ (ܷʝ Эʚ.ʠʡ.) ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܷ0 ˠˎ.˔˕. ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 
ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ: 
 ܷ0 ˠˎ.˔˕. = ݇ ∙ ܷ0 ∙  ,              (5.10)ܥ+ 0ߤ ˕ܥ 0ߤ ˕ܥ

 
ɝɞɟ   k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ  ܷ0 ɩɨ 
ɨɛɦɨɬɤɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦ ɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5; 0ߤ ˕ܥ  – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɨ ɩɚɫɩɨɪɬɭ   0,009=  0ߤ ˕ܥ ɦɤɎ/ɮɚɡɭ; ܥ - ɫɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ܥ  = ʡܥ + ʒܥ + ʧܥ + ʜʔʠ(ʡ)ܥ +  ʜʔʠ(ʒ),           (5.11)ܥ

 
ɝɞɟ   ܥʒ  - ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ, ɩɨ ɞɚɧɧɵɦ 
ɡɚɜɨɞɚ ɪɚɜɧɨ 1,13 ɦɤɎ/ɮɚɡɭ;  ܥʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ ɩɨ 
ɞɚɧɧɵɦ ɡɚɜɨɞɚ 0,00733 ɦɤɎ/ɮɚɡɭ; 
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 ʧ -  ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ, ɩɪɢɧɢɦɚɟɦ 0,008ܥ
ɦɤɎ/ɮɚɡɭ; ܥʜʔʠ(ʡ) – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 15,75 ɤȼ ɇȿɋ-3 
ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 0,26 ɦɤɎ/ɮɚɡɭ; ܥʜʔʠ(ʒ) – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 15,75 ɤȼ ɫɨ 
ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 0,13 ɦɤɎ/ɮɚɡɭ. 

ܥ  = 0,0073 + 1,13 + 0,008 + 0,26 + 0,13 = 1,535
ˏˍʣ˗˃ˊ˖. 

 
Ɉɬɫɸɞɚ: 
 ܷ0 ˠˎ.˔˕. = 0,5 ∙ 99111 ∙ 0,009

0,009+1,535
= 289 ʑ. 

 
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 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
 ˔ܷ˓ ൒ ʙːʙ˅ ∙ 3݊˕ː ∙ ܷ0 ˠˎ.˔˕. =

1,5

0,95
∙ 3

15,75 3∙0,1
3

∙ 289 = 5,02 ʑ,          (5.12) 

 
ɝɞɟ     ʙː=1,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊˕ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙ˅ =0,95 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܷ0 ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 



68 
 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ01ܩɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ02ܩ  ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ0ܩ ɫ ɭɫɬɚɜɤɨɣ 
ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-
ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ03 ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% 
ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ɨɪɝɚɧɚ ܷ03 ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

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

 ʤ =
1ʙ˕+2

=
1

1,2+2
= 0,3125 ˑ. ˈ.             (5.13) 

 
ɉɪɢ ܭʡ = 1,2 ɨɪɝɚɧ ܷ03 ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,25 % ɨɛɦɨɬɤɢ 

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

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

 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
 
1) ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ (U2>) ɜɵɛɢɪɚɟɬɫɹ: 

 

U˔˓૛ =
1,4·Uː

nʡʜ =
1,4·15750

15750 /100
= 140 ʑ.             (5.14) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ 1,2 ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. ȼɬɨɪɨɣ ɨɪɝɚɧ (U1 >) ɫ ɭɫɬɚɜɤɨɣ ɩɪɢ 
ɯɨɥɨɫɬɨɦ ɯɨɞɟ ɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ: 

 

U˔˓૚ =
1,2·Uː

nʡʜ =
1,2·15750

15750 /100
= 120 ʑ.             (5.15) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ, ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɪɚɜɧɨɣ 0,09 · Iː. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.3.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ (I2 ˔ˋˆː), ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ I2 ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (t = 9 c, 
ɞɟɣɫɬɜɭɟɬ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ) 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 
I∗2 ˔ˋˆː = 0,07; 
 
I2 ˔ˋˆː = 0,07 · Iː.                                                                                        (5.16) 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ (I2 ˒˖˔ˍ) ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɟ ɡɧɚɱɟɧɢɹ I∗2 ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

 
 tmax = 600 c. 
 

I∗2 =  ʏ
t

=  20

600
= 0,183.              (5.17) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
 

I2 ˒˖˔ˍ =
I∗2 ʙː =

0,18

1,2
= 0,152.              (5.18) 

 
I2 ˒˖˔ˍ = 0,152 · Iː.               (5.19) 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ 2ܫ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = 2∗ܫ/ܣ

2 ,                                                                                               (5.20) 
 
ɝɞɟ    ܣ = 20 − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
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Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ: 
 

tˇˑ˒ =
20

0,1522
= 864 c. 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ ɫɨɩɪɨɜɨɠɞɚɸɳɢɦɢɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ I2 ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɜɵɪɚɠɟɧɢɟɦ: 

 

t˔˓ =
20

I∗2 
2.                 (5.21) 

 ʏʗʝ = 20 = I∗2 
2 · t˔˓.               (5.22) 

   
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 – Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 
 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

 
ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ tˏˋː = 20 ˔,  

 tˏ˃˘ = 600 ˔. 
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4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ(I2 ʝʡʠ) ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɜɟɥɢɱɟɧɢɟ ɬɨɤɚ I∗2 ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 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 

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢI2 . 

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

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ 500 ɤȼ: 
 

I2c.ʖ ൑ I2
 2 
K˚ =

1

2· xd
′′ +x˕ =

1

2· 0,28+0,14 = 1,19 ˑ. ˈ,           (5.23)  

 
ɝɞɟ    ݔ ′݀′  - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;  ݔʒ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;  ݔʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

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

.2ʠ.ʖܫ  ൑ ʦܭ2ʛʗʜ2ܫ =
ʦ∙ 3ܭʛʗʜ2ܫ

.                   (5.24) 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
.2ʠ.ʖܫ  ൑ 0,87 ∙5,27

40 3
∙ 500

15,75

1,2
= 1750 ʏ  0,191 ∙ Iʜ .            (5.25) 

 
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. 
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5.3.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
 

I1˔ˋˆː =
ʙʜ∙Iʜʙʑ =

1,05∙9165

0,98
= 9820 ʏ,             (5.26) 

 
ɝɞɟ  Ʉɇ=1,05 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 

Ʉȼ=0,98 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ t=9,0 ɫ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
 

I1˒˖˔ˍ =
1,1∙Iʜ

1,0
= 1,1Iʜ = 1,1 ∙ 9165 = 10082 ʏ.           (5.27) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.2 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 

ɩɟɪɟɝɪɭɡɤɢ, I/I ɇ 
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 (1ܫ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

 
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: 
 

I1ˑ˕˔ =
1,2∙Iːˑˏ

0,98
= 1,224 ∙ Iːˑˏ.                 (5.28) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 

Uʠʟ =
0,68∙Uːˑˏʙʑ∙nʡ =

0,68∙15750

1,03∙15750 /100
= 66ʑ.             (5.29) 

 
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. 

 
5.3.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

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

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

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫɟɤɭɧɞɵ. 
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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. 

Z1, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 500 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɩɨ 
ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 500 ɤȼ: 

 

Z1 ൑ 0.8 ∙ Zʡ +
0,8ʙʡ ∙ Z1ʚ′ = 0,8 ∙ 58,9 +

0,8

4
∙ 1,64 = 47,5 ʝˏ,          (5.30) 

 
ɝɞɟ    Z1Ʌ’ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ; 

ɄɌ– ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ. 
ZɌ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 630000 ɤȼȺ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ 

ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 500 ɤȼ: 
 

Zʡ =
0,14∙5152

630
= 58,9 ʝˏ,               (5.31) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 500 ɤȼ: 
 

Z1Ʌ’= (2ݔ + (2ݎ =  (1,632 + 0,1782) = 1,64 ʝˏ,           (5.32) 
ˎ˅ݔ  =

݈݊∙ˇ˖,ˑݔ =
0,31∙21

4
= 1,63 ʝˏ;              (5.33) 

ݎ˅  ˎ =
݈݊∙ˇ˖,ˑݎ =

0,034 ∙21

4
= 0,178 ʝˏ,              (5.34) 

 
ɝɞɟ - ɭɞɟɥɶɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ⱥɋ 3×300/66: 
 

xˑ,˖ˇ = 0,31 ʝˏ/ˍˏ, 
 
rˑ,˖ˇ = 0,0,34 ʝˏ/ˍˏ. 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 

Z1ˑ.ˈ. ൑ 0,8 ∙ 0,11 ∙ 250

630
+

0,8

4
∙ 250

5152
∙ 1,64 = 0,033           (5.35) 

 
Z1 ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 
Z1 = Z1ˑ.ˈ. ∙ Z˄;                 (5.36) 
 

Z˄ =
U˄2
Sʜʒ =

15,752

250
= 0,99 ʝˏ;               (5.37) 
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Z1 = 0,033 ∙ 0,99 = 0,032 ʝˏ. 
 
ɍɫɬɚɜɤɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 

Z1ʠʖ = Z1 ∙ nʡ
nʜ = 0,0326 ∙ 10000 /5

157,5
= 0,40 ʝˏ.           (5.38) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ Z1=0,4 Ɉɦ. 
ȼɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ 1 ɫɬɭɩɟɧɢ: 
t1=0,5 c – ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 0,4 ɤȼ Ɍɋɇ; 
t2=1,0 ɫ – ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ 

ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ. 
2) Ɏɭɧɤɰɢɹ ΔZ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. ȼɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɦ ΔZ=30 Ɉɦ/ɫ/ɮɚɡɭ. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 

Zː˃ˆ˓ =
Uːˑˏ 3∙Iː˃ˆ˓ =

15750 3∙9165
= 0,99 ʝˏ,              (5.39) 

 
ɝɞɟ Iɧɚɝɪ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ (2Iɜ.ɧ.) ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ 0,95Uɧ. (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

 

Iʣ =

2∙I˅.ːˑˏ
I˅.˘˘ −0,95

Xd
=

2∙1600

681
−0,95

1,4
= 2,68,              (5.40) 

 
ɝɞɟ    Iɜ.ɯɯ– ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 

Xd – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 2,5 Iɧɨɦ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 

Zː˃ˆ˓.˗ =
0,95∙Uʜ

Iʣ =
0,95∙1

2,5
= 0,38 ˑ. ˈ.              (5.41) 

 

cosφː˃ˆ˓ ˗ =
cosφː
0,95∙Iʣ =

0,9

0,95∙2,5
= 0,38.             (5.42) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ĳɧɚɝɪ.ɮ≈68ɨ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 

Z˔ˊII∗ =
Zː˃ˆ˓.˗ʙː =

0,38

1,1
= 0,34 ˑ. ˈ.              (5.43) 

 

Z˔ˊII = Z˔ˊII∗ ∙ Z˄ = 0,34 ∙ 15,752

250
= 0,34 ʝˏ.            (5.44) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 

Z˔˓II =
Z˔ˊII ∙n˕

nː =
0,34∙10000 /5

157,5
= 4,3 ʝˏ.             (5.45) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ZII  = 4,3 Ɉɦ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼܥʛ1 = 0,096 ʝˏ,ܼܥʛ2 = 0,49 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. 

2 4 60

2

4

6

Zɧɚɝɪ.ɮ

Zɧ

Z1

Z2

R, Ɉɦ

jX, Ɉɦ

1-я ɫɬɭɩɟɧɶ ɡɚщɢɬɵ

2-я ɫɬɭɩɟɧɶ ɡɚщɢɬɵ

ĳ ɦ.ɱ.=80°

ĳ ɧɚɝɪ.ɮ =68°

ĳ ɧ =25°

8

Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.3.7 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

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

 ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ܫ̝  ˋˆː =

ʙː∙Iːˑˏʙ˅ =
1,05∙Iːˑˏ

0,98
= 1,07 ∙ Iːˑˏ.             (5.46) 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ.  

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ܫ˒  ˖˔ˍ =

1,1∙Iːˑˏ
1,0

= 1,1 ∙ Iːˑˏ.               (5.47) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ I/Iɧ  1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ Ⱦɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ 
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4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ.  
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
 ˑܫ ˕˔ =

2,15∙Iːˑˏ
0,98

= 2,19 ∙ Iːˑˏ.               (5.48) 

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4 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 ɥɸɛɵɯ ɬɢɩɨɜ ɦɚɥɨɣ ɢ ɛɨɥɶɲɨɣ ɜɟɥɢɱɢɧɵ REG670 ɩɪɨɢɡɜɨɞɫɬɜɚ 
ABB. 

REG670 ABB ɫɨɞɟɪɠɢɬ ɨɛɲɢɪɧɭɸ ɛɢɛɥɢɨɬɟɤɭ ɡɚɳɢɬ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɤɨɬɨɪɵɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɤ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɟ ɝɟɧɟɪɚɬɨɪɨɜ. Ȼɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ, ɚ ɬɚɤɠɟ ɨɛɲɢɪɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɮɭɧɤɰɢɣ, 
ɩɨɡɜɨɥɹɸɬ ɪɟɚɥɢɡɨɜɚɬɶ ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ ɡɚɳɢɬɵ ɜ ɨɞɧɨɦ REG670 ABB. ȼ 
ɬɢɩɨɜɨɦ ɩɪɢɦɟɧɟɧɢɢ ɞɜɚ REG670 ABB ɡɚɳɢɬɵ ɫɩɨɫɨɛɧɵ ɨɛɟɫɩɟɱɢɬɶ ɜɫɟ 
ɧɟɨɛɯɨɞɢɦɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. REG670 ABB ɬɚɤɠɟ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɡɚɳɢɬɵ ɢ 
ɭɩɪɚɜɥɟɧɢɹ ɲɭɧɬɢɪɭɸɳɢɯ ɪɟɚɤɬɨɪɨɜ. 

 
5.5 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ  

 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ ɬɚɛɥɢɰɟ 5.4. 
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Ɍɚɛɥɢɰɚ 5.4 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɡɧɚɱɟɧɢɟ ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɧɨɫɢɬ. 
ɟɞɢɧɢɰɵ 

ɢɦɟɧɨɜɚɧ. 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

0,15 ∙  ʜ 0,69 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 0,3 - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 0,5 ∙  ʜ 2,29 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ 1,5 ∙  ʜ 6,87 Ⱥܫ

ɁɁȽ 
0ܷ 

 ȼ ܷ03 15 - ܩ0ܷ 3ݐ ȼ 10 - ܩ02ܷ 2ݐ ȼ 5 - ܩ01ܷ 1ݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 1,2 - 

Ɂɉɇ 
>ܷ 

2ɫɬɭɩɟɧɶ  ܷܥʟ2 1,4 ∙ ܷʜ 140 ȼ 

1 
ɫɬɭɩɟɧɶ  ܷܥʟ1 1,2 ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 2ܫ

ɋɈ 2ܫʠʗʒʜ 0,07 ∙  ʜ 0,32 Ⱥܫ

ɉɈ 2ܫʞʢʠʙ 0,15 ∙  ʜ 0,69 Ⱥܫ

ɈɌɋ I 2ܫʠ.ʖ. 0,89 ∙  ʜ 4,08 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 1ܫ

ɋɈ ܫʠʗʒʜ 1,07 ∙  ʜ 4,9 Ⱥܫ
ɉɈ 1ܫʞʢʠʙ 1,1 ∙  ʜ 5,04 Ⱥܫ

ɈɌɋ 1ܫʝʡʠ 1,224 ∙  ʜʝʛ 5,61 Ⱥܫ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ ܼ0,032 0,033 ܫ ʝˏ 

2 
ɫɬɭɩɟɧɶ ܼ0,34 0,34 ܫܫ Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܲܫ  ʠʗʒʜ. 1,07 ∙  ʜʝʛ.ʟ 4,28 Ⱥܫ
ɉɈ ܲܫ  ʞʢʠʙ. 1,1 ∙  ʜʝʛ.ʟ 4,4 Ⱥܫ

Ɉɬɫɟɱɤɚ ܲܫ  ʞʢʠʙ. 2,19 ∙  ʜʝʛ.ʟ 8,76 Ⱥܫ
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɩɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ. 
 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɱɺɬɨɜ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɤɥɚɫɫ ɛɭɞɭɳɟɝɨ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. ɋɨɝɥɚɫɧɨ ɋɇɢɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» [29] ɧɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ I ɩɨ ɨɛɴɺɦɭ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɺɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ [29]:  
ߛ݊  = 1,25.  

 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐʞߘ  = +ʜʞʢߘ ݏ݄  ,                  (6.1) 
 

ɝɞɟ ݄ݏ  - ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɺɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ȼȻ, ɫɨɡɞɚɜɚɟɦɨɟ 
ɞɥɹ ɭɱɺɬɚ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 
ݏ݄  = ݄1% + ݐ݁ݏ݄∆ + ܽ,                  (6.2) 

 
ɝɞɟ    ∆݄ݐ݁ݏ  - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; 

h1%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%; ܽ - ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɦɟɧɟɟ 0,8 ɦ. 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ݐ݁ݏ݄∆  = ݓܭ ∙ 2ݓܸ ݐ݁ݏ݄∆∙0,5+݀)∙݃ܮ∙ )

∙ ݓߙݏ݋ܿ  ,                (6.3) 

 
ɝɞɟ    ݓߙ  - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɺɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, ɝɪɚɞɭɫɵ 
(ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɜ ɫɬɨɪɨɧɭ ɩɥɨɬɢɧɵ, 90 
ɝɪɚɞ.); 
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ݓܸ  - ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 
L – ɪɚɡɝɨɧ, ɦ; ݓܭ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ 

ɜɟɬɪɚ ɩɨ ɬɚɛɥɢɰɟ 6.1; ݀ - ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݃ - ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 
Ɇɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ, ɜɟɥɢɱɢɧɟ ∆݄ݐ݁ݏ  ɧɚɯɨɞɹɳɟɣɫɹ ɜ 

ɡɧɚɦɟɧɚɬɟɥɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ. 
 

 Ɍɚɛɥɢɰɚ 6.1 - Ɋɚɫɱɺɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɬɪɚ ܸݓ  ɦ/ɫ 10 20 30 40 50 ݓܭ ∙ 106 1,2 2,1 3 3,9 4,8 
 
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ܸݓ = 24 ɦ/ɫ ɩɪɢɧɢɦɚɟɦ ݓܭ = 2,46 ∙ 10−6. 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = 3,34 ˍˏ. 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ݀ =

ʓʜʏߘ−ʜʞʢߘ
2

=
219−129

2
= 45 ˏ.                (6.4) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɪɚɡɝɨɧɚ ɪɚɜɧɚ: 
ݐ݁ݏ݄∆  =

2,46 ∙ 10−6 ∙ 242 ∙ 3340

9,81 ∙ (45 + 0)
= 0,0107 ˏ. 

 
ɋ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɩɪɢɛɥɢɠɺɧɧɵɯ ɢɬɟɪɚɰɢɣ: 
ݐ݁ݏ݄∆  =

2,46 ∙ 10−6 ∙ 242 ∙ 3340

9,81 ∙ (45 + 0,5 ∙ 0,0107)
= 0,0107 ˏ. 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɨɫɬɚɜɥɹɸɳɢɟ ɮɨɪɦɭɥɵ ɜɵɫɨɬɵ ɧɚɤɚɬɚ ɧɚ ɨɬɤɨɫ ɜɨɥɧ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%: 
2ݓܸܮ∙݃  =

9,81∙3340

576
= 56,88;                 (6.5) 

ݓܸݐ∙݃  =
9,81∙2∙60∙60

24
= 2943,                (6.6) 

 
ɝɞɟ ݐ - ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɩɪɢɧɢɦɚɟɬɫɹ 6 ɱɚɫɨɜ. 

ɋ ɩɨɦɨɳɶɸ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɞɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ [25] ɩɨ ɜɟɪɯɧɟɣ 
ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > 0,5 ∙ λ d) ɢ 
ɡɧɚɱɟɧɢɹɦ g∙t

V
  ɢ  g∙L

V2
 ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  g∙h 

V2
  ɢ  g∙T 

V
. 
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Ɉɩɪɟɞɟɥɹɟɦɵɟ ɡɧɚɱɟɧɢɹ:   
 
g∙h
V2

= 0,014;                  (6.7) 

 
g∙h
V2

= 0,054;  

 
g∙T
V

= 1,36;                   (6.8) 

 
g∙T
V

= 3,1. 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɜɨɥɧɵ T ɢ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ  ݄ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ: 
 
g∙T
Vw

= 1,36 => ܶ =
1,36∙Vw

g
=

1,36∙24

9,81
= 3,33 ˔;              (6.9) 

 
g∙h 
Vw

2 = 0,014 => h =
0,014∙Vw

2

g
=

0,014∙576

9,81
= 0,82 ˏ .         (6.10) 

 
Ɉɬɫɸɞɚ ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 ƛ =

݃∙ܶ2

ߨ∙2 =
9,81∙3,332

2∙3,14
= 17,3 ˏ.               (6.11) 

 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɨɜɟɪɤɭ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ ɫɥɟɞɭɸɳɟɦɭ 

ɭɫɥɨɜɢɸ: 
 ݀ > 0,5ƛ ,                  (6.12) 
 
45 > 8,66. 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱɺɬɵ ɩɨɞɬɜɟɪɠɞɟɧɵ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ݄1% =  ݄ ∙ ݇݅ = 0,82 ∙ 2,08 = 1,7 ˏ,              (6.12) 
 

ɝɞɟ ݇݅ - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [25] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 
(6.12): 

ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ (6.2) ɛɭɞɟɬ ɪɚɜɧɚ:  
ݏ݄  = 0,0107 + 1,7 + 0,8 = 2,51 ˏ. 
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Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɩɥɨɬɢɧɵ:   
 ∇ʒʐʞ = 219 + 2,51 = 221,51 ˏ. 

 
6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɺɬ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɺɬ 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.  

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
Qp, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ.  

Ɋɚɫɱɺɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ, 
ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,01% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱɺɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɺɬɧɨɝɨ ɫɥɭɱɚɹ, ɡɚɬɟɦ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɢɬ ɩɪɨɜɟɪɤɟ ɧɚ 
ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱɺɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱɺɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɱɟɪɟɡ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 

Ɋɚɫɱɺɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳ˓ = ܳmax 0,1% − (݊ − 1) ∙ ܳʒʏ ,              (6.13) 

 
ɝɞɟ ܳˑ˔ː.݉ܽݔ  - ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ; ܳʒʏ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
 ܳ˓ = 6576−  6− 1 ∙ 429,94 = 4426,3 ˏ3/˔. 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  =

 (6.14)                  , ˅ݍ˓ܳ

 
ɝɞɟ ݍ˅ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = 1,25 ∙ ݌ݍ = 1,25 ∙ 84,76 = 109,7 ˏ3/˔,            (6.15) 
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ɝɞɟ ݌ݍ  - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
݌ݍ  = ܸː ˓ ∙ ݄ː˄ = 4,0 ∙ 21,94 = 84,76 ˏ3/˔,            (6.16) 

 
ɝɞɟ     ܸ ː˓ -  ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ (ɞɥɹ ɫɥɚɛɨɣ ɫɤɚɥɵ 4,0 ɦ/ɫ); ݄ː˄ - ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳˑ˔ː.݉ܽݔ  0,1% - 21,94 ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɤɪɢɜɨɣ Q=f(H) ɩɪɢ Qɨɫɧ. max. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܤ  =

4426,3

109,7
= 40,35 ˏ. 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 

ɪɹɞɭ, ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  
ɉɪɢɧɢɦɚɟɦ 3 ɩɪɨɥɟɬɚ ɩɨ 16 ɦɟɬɪɨɜ.  

Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ = 48 ˏ. 
Ɍɨɥɳɢɧɚ ɛɵɤɚ: 
ʐߜ  = 0,15 ∙ ܾ + 0,6 = 0.13 ∙ 16 + 1 = 3 ˏ.            (6.17) 
 
ɉɪɢ ɞɚɧɧɨɣ ɬɨɥɳɢɧɟ ɛɵɤɚ ɨɧ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɡɪɟɡɧɵɦ. 

 
6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɧɵɣ 

ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱɺɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

01ܪ  = (
2/3(݃∙2 ∙ܤ∙݉˓ܳ = (

4426,3

0,49∙48∙ 2∙9,81
)2/3 = 12,18 ˏ,           (6.18) 

 
ɝɞɟ ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɬɫɹ 
m = 0,49. 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱɺɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

02ܪ  = (
 (6.19)               , 2/3(݃∙2 ∙ܤ∙˒ߪ∙ˉ˔ߪ∙݉˓ܳ

 
ɝɞɟ     ߪ˔ˉ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; ߪ˒ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ɏɪɟɧɫɢɫɚ – Ʉɪɢɝɟɪɚ: 
ˉ˔ߪ  = 1 − 0,2 ∙ Ɛ ∙ 01ܾܪ = 1 − 0,2 ∙ 0,7 ∙ 12,18 

16
= 0,893,           (6.20) 
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ɝɞɟ    ܾ - ɲɢɪɢɧɚ ɨɞɧɨɝɨ ɩɪɨɥɺɬɚ; Ɛ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɟɪɟɝɨɜ 
ɜɨɞɨɫɥɢɜɚ (ɫɦ. ɪɢɫɭɧɨɤ 6.1). 

 
Ɋɢɫɭɧɨɤ 6.1 - Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 

 
Ɉɬɫɸɞɚ: 
02ܪ  = (

4426,3

0,49∙0,893∙1∙48∙ 2∙9,81
)2/3 = 13,126 ˏ. 

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 

ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ V0: 
ܪ  = 02ܪ − ∙ߙ 0ܸ

2

2∙݃  ,                 (6.21) 

 
ɝɞɟ    0ܸ - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ; ߙ = 1,1 - ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

0ܸ =
= ˄ߜ∙ 1−݊ +ܤ ∙ ʓʜʏߘ−ʜʞʢߘ ˓ܳ

4426,3 219−129 ∙ 48+2∗3 = 0,911 ˏ/˔.        (6.22) 

  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܪ  = 13,126− 1,1∙0,9112

2∙9,81
= 13,08 ˏ. 

 
ɇɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, ܪ˔˕ = 14 ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʑߘ  = ʜʞʢߘ − ˕˔ܪ = 219 − 14 = 205 ˏ.            (6.23) 

 
 

Ɛ = 0,7 
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Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = +ʒʑߘ 1,6 ∙ ˕˔ܪ = 205 + 1,6 ∙ 14 = 227,4ˏ.           (6.24) 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɩɨɥɭɱɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ 

(∇ʒʐʞ = 221,51 ˏ ɢ ߘʒʐ = 227,4 ˏ), ɬɨ ɟɫɬɶ ߘʒʐʞ = 227,4 ɦ. 
 
6.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ: 

 ܳ˓.˒ˑ˅ = ܳmax ˒ˑ˅ˈ˓ − ܳʒЭʠ − ܳʠ,              (6.25) 
 

ɝɞɟ   ܳmax ˒ˑ˅ˈ˓ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɺɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱɺɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01%; ܳʒЭʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ, ɬɪɟɛɭɸɳɢɣɫɹ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ; 

ɋQ   ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɪɭɝɢɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɜɨɞɨɡɚɛɨɪɵ, ɲɥɸɡɵ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 

 ܳ˓.˒ˑ˅ = 7325− 2580− 0 = 4745 ˏ3/˔. 
 

ɇɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒01ܪ  = (

ܳ˓.˒ˑ˅݉∙2 ∙ܤ∙݃)
2

3 =  4745

0,49∙48∙ 2∙9,81
 2

3
= 12,754 ˏ.           (6.26) 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱɺɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ˑ˒02ܪ  = (

ܳ˓.˒ˑ˅݉∙(6.27)              ;2/3(݃∙2 ∙ܤ∙˒ߪ∙ˉ˔ߪ 

ˉ˔ߪ  = 1 − 0,2 ∙ Ɛ ∙ ܾ˅ˑ˒01ܪ = 1 − 0,2 ∙ 0,7 ∙ 12,754

16
= 0,888.          (6.28) 

 
Ɉɬɫɸɞɚ: 
˅ˑ˒02ܪ  = (

4745

0,49∙0,88∙1∙48∙ 2∙9,81
)

2

3 = 13,8 ˏ. 
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ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 

0ܸ˒ˑ˅ =
ܳ˓.˒ˑ˅

(˄ߜ∙ 1−݊ +ܤ)∙(ʓʜʏߘ−ʣʞʢߘ)
=

4745

(220−129)∙(48+ 3−1 ∙3)
= 0,966 ˏ/˔,    (6.29) 

 
ɝɞɟ   ∇ʣʞʢ − ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɬɦɟɬɤɚ Ɏɉɍ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 220 ɦ, ɤɨɬɨɪɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 

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

˅ˑ˒ܪ  = ˅ˑ˒ 02ܪ − ∙ߙ 0ܸ˒ˑ˅2

2∙݃ = 15,58− 1,1∙0,9982

2∙9,81
= 13,75 ˏ.          (6.30) 

 
Ɋɚɫɱɺɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ+ ˅ˑ˒ܪ = 205 + 13,75 = 218,75 ˏ.           (6.31) 

  
Ɋɚɫɱɺɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɩɨɷɬɨɦɭ ɢɫɯɨɞɧɚɹ 

ɨɬɦɟɬɤɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ; ∇ʣʞʢ = 220 ˏ.   
 
6.3.4 Ɋɚɫɱɺɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫɭɧɨɤ 6.2). Ƚɥɭɛɢɧɚ ɜ 
ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɺɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 6.2 - Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 
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Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 ݄ˍ˓ = 2(˄ߜ∑+ܤ)∙2݃˓ܳ∙ߙ 

3

=  1,1∙4426,3 2

9,81∙(48+2∙3)2

3
= 9,099 ˏ.           (6.32) 

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 

0ܶ = ʜʞʢߘ − ʓʜʏߘ = 219 − 129 = 90 ˏ.           (6.33) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ξ

0ܶ
= 0݄ܶˍ˓ =

90

9,099
= 9,89 ˏ.              (6.34) 

 
ɉɨ ɝɪɚɮɢɤɭ [28, ɪɢɫ. 9.55] ɨɩɪɟɞɟɥɹɸɬɫɹ ξ˔ = 0,256 ɢ ξ˔"

= 2,7 . 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠɺɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ݄ܿ` = ξܿ ∙ ݄ˍ˓ = 0,256 ∙ 9,055 = 2,33 ˏ;            (6.35) 

 ݄ܿ`` = ξܿ `` ∙ ݄ˍ˓ = 2,7 ∙ 9,055 = 24,57 ˏ.            (6.36) 
 ݄ܿ" > ݄ʜʐ 

 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ˓=6576 (ɦ3/ɫ), hɇȻ = 21,94 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 

ɨɬɨɝɧɚɧɧɵɣ (hc
’’> hɇȻ). 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. 

 
6.3.5  Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɧɹɬɵɯ ɝɚɫɢɬɟɥɟɣ 

 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ. 
Ɍɚɤ ɤɚɤ ɫɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ ɧɟɤɨɬɨɪɨɟ 

ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ, ɚ ɡɚɬɟɦ ɝɚɫɢɬɫɹ ɩɪɢ ɩɚɞɟɧɢɢ ɜ ɜɨɞɭ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ 
ɨɛɟɫɩɟɱɢɬɶ ɬɚɤɭɸ ɞɚɥɶɧɨɫɬɶ ɨɬɛɪɨɫɚ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɭɫɥɨɜɢɟ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ ȽɌɋ: 

ܮ  = ݇ܽ ∙ ܼʜ ∙ 𝜑2 ∙ ߙ2݊݅ݏ ∙    1 + ʜݖ0ݖ  − 1 ∙ 1𝜑2ߙ2݊݅ݏ + 1 = 
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= 1 ∙ 64,4 ∙ 0.92 ∙ sin 2 ∙ 330 ∙   (1 +  66,4

64,4
− 1 ∙ 1

0.92 ∙ + 330 2݊݅ݏ 1 = 

= 98,35 ˏ,                    (6.37) 
 
ɝɞɟ    ka – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ; α =  300 ÷ 350 − ˖ˆˑˎ ˔˘ˑˇ  ˃˔˕˓˖ˋ ˔ ˕˓˃ˏ˒ˎˋː˃; φ − ˍˑˠ˗˗ˋ˙ˋˈː˕ ˔ˍˑ˓ˑ˔˕ˋ ˒ˑ˕ˑˍ˃; 
 ܼ0 = ∇ʜʞʢ − ∇ʜʐ = 219 − 152,56 = 66,4 ˏ,          (6.38) 
 
ɝɞɟ ∇ʜʐ = 152,56ˏ (ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɯɨɞɟ Q0,01 = 7325 ˏ3/˔ ). 

ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼʜ = ∇ʜʞʢ − ∇ːˑ˔ˍ˃ = 219− 154,56 = 64,4 ˏ.          (6.39) 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ݇ܽ  ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɡɧɚɹ ɱɢɫɥɨ Ɏɪɭɞɚ: 
 

Fr =
ː2݄݃ːݒ =

322

9.81∙2,88
= 36,23,               (6.40) 

       
ɝɞɟ    ݒː – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ; ݄ː – ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ. 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
ːݒ  = 𝜑 ∙  2݃ ∙ ܼː = 0,9 ∙  2 ∙ 9.81 ∙ 66,06 = 32 ˏ/˔.         (6.41) 

 
ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ݄ː =

ːݒݍ =  
92,2

32
= 2,88 ˏ,              (6.42) 

 
ɝɞɟ q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ:  
 

q =
ܳ˓.ˑ˔ːߜ∑+ܤ˄ =

4426,3

48
= 92,2 ˏ2/˔.             (6.43) 

 
Ƚɥɭɛɢɧɭ ɹɦɵ ɪɚɡɦɵɜɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ݄˓˃ˊ = ݐ − ݄ʜʐ = 42,26− 23,56 = 18,70 ˏ,           (6.44) 
 
ɝɞɟ  ݐ − ∇ ˇː˃ яˏ˞ ˓˃ˊˏ˞˅˃, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
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ݐ =  0.1 + 0.45 ∙ 4ݎܨ   ∙ ݎܨ  ∙  ݄ʜʐ݀4

 ∙ ݄ː =  0.1 + 0.45 ∙  36,23
4  ∙  36,23 ∙ 

∙  16,78

1

4 ∙ 2,88 = 42,26 ˏ.                 (6.45)  

 
ɉɪɨɜɟɪɤɚ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɨɬɥɟɬɚ: 
 
L > 0,5 ∙ Z0;                 (6.46) 
 
98,35 ˏ > 0,5 ∙ 66,44 ˏ; 

 
98,35 ˏ > 33,22 ˏ. 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
1ܮ  = ܮ +

ߙ݃ݐݐ 1
= 98,35 +

34,09

0,714
= 146,13 ˏ,            (6.47) 

 
ɝɞɟ 1ߙ – ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ. 

1ߙ݃ݐ  = ߙ2݃ݐ  +
2݃(0,5݄ː ∙ ߙݏ݋ܿ + ܽ − ݄ʜʐ)ݒː2 ∙ ߙ2ݏ݋ܿ = 

=  0,42 +
2∙9,81(0.5∙2,88∙0,84+25,94−23,56)

322 ∙0,70
= 0,714,           (6.48)  

 
ɝɞɟ a – ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ: 
 

 a = ∇ːˑ˔ˍ˃ − ∇ˇː˃ = 154,56 –  129 =  25,56 ˏ.          (6.49) 
 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
 ܾ˓ = 2,5݄ˍ˓ + 3,7݄˓˃ˊ = 2,5 ∙ 9,099 + 3,7 ∙ 18,70 = 91,95 ˏ. .       (6.50) 
 
Ⱦɥɢɧɚ ɩɨ ɞɧɭ: 
 ܾ˓1 = 2,5݄ˍ˓ = 2,5 ∙ 9,099 = 22,75 ˏ.            (6.51) 

 
ɍɤɥɨɧ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɹɦɵ ɪɚɡɦɵɜɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ 1:2,2, ɭɤɥɨɧ 

ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ 1:1,5. 
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6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ(ɫɦ. ɪɢɫɭɧɨɤ 6.3). 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɍɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 6.3 - ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 
 

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

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

 𝐁𝐧𝐈 =
 𝛒˄𝛒𝐰 ૚−𝐧 +𝐧 ૛−𝐧 −𝛂૚,              (6.52) ܐ

 
ɝɞɟ   𝛂૚ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, ɩɪɢɧɢɦɚɟɦɵɣ 0,5; 𝝆˄ ɢ 𝝆𝒘 – ɩɥɨɬɧɨɫɬɢ ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 𝒉 = 𝜵ʜʞʢ − 𝜵ʞʝʓ = ૛૚ૢ − ૚૛ૠ = ૢ૛ ˏ.           (6.53) 
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ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 𝐁𝐧𝐈𝐈 =
𝛄𝐧∙ܐ𝐭܏𝛗(
𝛒˄𝛒𝐰+𝐧−𝛂૚)

,              (6.54) 

 
ɝɞɟ ݊ߛ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɺɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,25; tgφ=0,7. 

Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ݊, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɺɬ (ɬɚɛɥɢɰɚ 6.2) ɢ 
ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɟɣ ܫ݊ܤ = ݂(݊) ɢ ܫܫ݊ܤ = ݂(݊) (ɫɦ. ɪɢɫɭɧɨɤ 6.4). 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

 

 
 

Ɋɢɫɭɧɨɤ 6.4 – Ƚɪɚɮɢɤ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ 𝐁𝐧𝐈 = ɢ 𝐁𝐧𝐈𝐈 (𝐧)܎ =  (𝐧)܎
 
Ɍɚɛɥɢɰɚ 6.2 - Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɟɣ ܫ݊ܤ = ݂(݊) ɢ ܫܫ݊ܤ = ݂(݊) 

n 0 0,1 0,20 0,30 0,3697 0,40 0,50 0,60 0,70 
B'n 66,74 67,64 68,96 70,77 72,38 73,19 76,40 80,69 86,55 
B''n 86,47 82,14 78,23 74,68 72,38 71,43 68,45 65,71 63,19 

 
Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ 𝐧 = ૙,૜૟ૢૠ ɢ 𝐁˒ = ૠ૛,૜ૡ ˏ.  

 
6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ 

ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ 
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ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ 
ɩɨɷɬɨɦɭ ɨɧɢ ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ (ɜ ɨɬɥɢɱɢɟ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɯ ɧɚ ɧɟɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ). ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɪɢɧɢɦɚɟɦ 19 ɦ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɲɜɨɜ ɭɜɹɡɵɜɚɟɬɫɹ ɫɨ 
ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɬɜɟɪɫɬɢɣ ɜ ɩɥɨɬɢɧɟ (ɱɬɨɛɵ ɧɟ 
ɩɟɪɟɪɟɡɚɬɶ ɨɬɜɟɪɫɬɢɣ), ɚ ɬɚɤɠɟ ɫ ɪɚɡɪɟɡɤɨɣ ɧɚ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 

 
6.4.3 Ȼɵɤɢ 

 
ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 

ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ.  
ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ܾ = 16 ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ ɩɨ ɮɨɪɦɭɥɟ 

Ȼɟɪɟɡɢɧɫɤɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,12ܾ ɞɨ 0,16ܾ. Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ 
ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 3 ɦ. Ɋɚɡɪɟɡɧɨɣ ɛɵɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɥɭɛɵɤɨɜ. ɉɪɢ 
ɷɬɨɦ ɬɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɧɚɡɧɚɱɚɟɦ 2 ɦ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ 
ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ.  

ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɢɪɢɧɭ ɩɟɲɟɯɨɞɧɨɣ 
ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɨ ɞɥɹ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ. ɇɚ ɝɪɟɛɧɟ ɩɪɨɟɤɬɢɪɭɟɦ ɞɨɪɨɠɤɭ ɞɥɹ 
ɥɸɞɟɣ ɨɛɳɟɣ ɲɢɪɢɧɨɣ – 4 ɦ, ɩɪɨɟɡɠɭɸ ɱɚɫɬɶ ɲɢɪɢɧɨɣ – 6 ɦ ɢ ɦɟɫɬɨ ɩɨɞ ɤɪɚɧ 
– 10 ɦ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ 20 ɦ. ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ 
ɝɪɟɛɧɸ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶɫɹ ɩɪɢ ɪɚɫɱɺɬɚɯ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɶ, ɧɨ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ.  

 
6.4.4 ɍɫɬɨɢ 
 

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

 
6.4.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 

Ƚɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɱɟɪɟɡ 20 ɦ ɪɚɡɦɟɪɨɦ 2ɯ2,5 ɦ. Ɉɞɧɚ ɢɡ ɩɪɨɞɨɥɶɧɵɯ 
ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ 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 ɧɟ ɦɟɧɟɟ 3÷3,5ɦ, ɱɬɨ ɛɵ ɨɧɢ ɨɛɟɫɩɟɱɢɜɚɥɢ ɩɪɨɜɨɡ 
ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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 ɇɢɠɧɢɟ ɝɚɥɟɪɟɢ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɞɪɟɧɚɠɚ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 
ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɡɦɟɪɨɦ 3ɯ3,5 ɦ. 

 
6.4.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 

ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ 
ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 3 ɦ.  

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

 ˃ˇ˓ ൒  ʜ݀ ˏ,˓ˍܫ݊ߛ  ,                (6.55) 

 
ɝɞɟ    Hd − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ;  

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

ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɪɚɜɟɧ 1,25); 
݀ܪ  = ʜʞʢߘ − ˍ˘˅ʜʐߘ = 219− 136,1 = 82,9 ˏ.          (6.56) 
 ˃ˇ˓ ൒  82,9 ∙ 1,25

25
= 4,15 ˏ. 

 
ɉɪɢɧɢɦɚɟɦ ˃ˇ˓ = 5 ˏ. 

 
6.5 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 
 
Ȼɟɬɨɧɧɵɟ ɜɨɞɨɫɛɪɨɫɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɢɦɟɸɬ 

ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ: ɜɨɞɨɫɥɢɜɧɭɸ ɝɪɚɧɶ, ɛɵɤɢ ɢ ɭɫɬɨɢ, 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ ɢ ɢɯ ɭɩɥɨɬɧɟɧɢɹ, ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
(ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ), ɞɪɟɧɚɠɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɢ ɜ ɨɫɧɨɜɚɧɢɢ. 

 

6.5.1 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɬɫɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ 

ɡɚɜɟɫɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈1 =  0,05÷ 0,1 ∙  (6.57)               ,˒ܤ
 

ɝɞɟ ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
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ɉɪɢɧɢɦɚɟɦ: 
 ݈1 = 0,07 ∙ 72,38  = 5 ˏ. 

 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ݄ˊ˃˅ =  0,5÷ 0,8 ∙ ݔܽ݉ܪ = 0,5 ∙ 82,9 = 41,4 ˏ,          (6.58) 
 

ɝɞɟ Hmax −  ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: 
 

Hmax = ∇ʜʞʢ − hʜʐ min = 219− 136,1 = 82,9 ɦ,          (6.59) 
 

ɝɞɟ hʜʐ min  – ɭɪɨɜɟɧɶ ɇȻ ɩɪɢ QȼɏɄ.        
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 

ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɫɨɫɬɚɜɥɹɟɬ 2 ɦ ɢ 4 ɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ 
ɫɤɚɥɵ.  Ɉɛɵɱɧɨ ɨɞɢɧ ɪɹɞ ɬɚɤɢɯ ɫɤɜɚɠɢɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɥɳɢɧɭ ɡɚɜɟɫɵ ɪɚɜɧɭɸ 
ɩɪɢɦɟɪɧɨ 3 ɦ. 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  =

˓ˍܬܪ∆ ∙ ݄ߛ ,                (6.60) 

 
ɝɞɟ    ∆ܪ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ;  ܬˍ˓ = 15 – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ; ݄ߛ = 1,25 –  ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɺɠɧɨɫɬɢ. 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ʜ = ݀ܪ ݏܽܪ− = 82,9− 33,16 = 49,74 ˏ,           (6.61) 

 ˆˇ ݀ܪ̍  ݏܽܪ,   - ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ. 
 

ɇas=0,4∙ Hd = 0,4∙82,9 = 33,16 ɦ;            (6.62) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
˅˃ˊߜ  =

49,74

15
∙ 1,25 = 4,15 ˏ. 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ:  
 ݈2 > 4 ˏ ɢ ݈2 >

 ˅˃ˊߜ

2
; 
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݈2 =
4,15 

2
= 2,07; 

 
ɉɪɢɧɢɦɚɟɦ ݈2 = 8 ˏ. 
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ݄ˇ˓ = 0,5 ∙ ݄ˊ˃˅ = 0,5 ∙ 41,4 = 20,7 ˏ.            (6.63) 

 
6.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 
Ɋɚɫɱɺɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

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

 
6.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 ܵ˒ˎ = 3730,67 ˏ2. 

 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ:  
ˎ˒ܩ  =

˄ߜ+ܾ˄ߩ∙݃∙ܾ∙ˎ˒ܵ =
3730,67∙16∙9,81∙2400

16+3
= 73966,29 ˍʜ/ˏ,         (6.64) 

 
ɝɞɟ   ɩɥS  - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 

b - ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 

Ȼ
 - ɬɨɥɳɢɧɚ ɛɵɤɚ; 

Ȼ - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɚ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

˄ܩ  =
˄ߜ+ܾ݃∙˄ߩ∙˄ߜ∙˄ܵ =

4170,87∙3∙2400 ∙9,81

16+3
= 15005,11 ˍʜ/ˏ.          (6.65) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 

Qˊ ≈ 0,055 ∙ f f ∙ g,                    (6.66) 
 

ɝɞɟ ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
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 ݂ = −ʣʞʢߘ  +ʒʑߘ 0,5 ∙ ܾ =  220− 205 + 0,5 ∙ 16 = 248 ˏ2.       (6.67) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

 ܳˊ = 0,055 ∙ 248 248 ∙ 9,81 = 2107,22 ˍʜ. 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩɨɝɨɧɧɨɦɭ ɦɟɬɪɭ: 

ˊݍ  =
˄ߜ+ܾˊܳ =

2107,22

16+3
= 110,9 ˍʜ/ˏ.                (6.68) 

 
ɇɚɯɨɞɢɬɫɹ ɜɟɥɢɱɢɧɚ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɡɚɬɜɨɪ: 

 ܲ́ = ݓߩ ∙ ݃ ∇ʜʞʢ − ∇ʒʑ 2 ∙ 0,5 ∙ ܾ = 1000 ∙ 9,81 219− 205 2 ∙ 0,5 ∙ 16 =
= 15382,08 ˍʜ.                     (6.69) 

 
6.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ.  
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 

 ܶ˅ =
ݓߩ ∙݃∙݄1

2

2
=

1000 ∙9,81∙922

2
= 41515,92 ˍʜ/ˏ,              (6.70) 

 
ɝɞɟ ݄1 = ʜʞʢߘ − =ʞʝʓߘ 219− 127 = 92ˏ. 

- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː =

ݓߩ ∙݃∙݄2
2

2
=

1000 ∙9,81∙9,12

2
= 406,18 ˍʜ/ˏ,              (6.71) 

 
ɝɞɟ ݄2 = ʢʜʐ݉݅݊ߘ  − =ʞʝʓߘ 136,1− 127 = 9,1 ˏ. 

 
6.6.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 
Cɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 

 ܹ˅ ˊ˅ = ܵˠ˒ ∙ ߛ˅ = 658,66 ∙ 10 = 6586,6 ˍʜ/ˏ,              (6.72) 
 

ɝɞɟ ɷɩS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɪɚɜɧɚɹ 658,66 ˏ2. 
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6.6.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 

 
ɮܹ = ݓ ∙ ܵɮ = 10 ∙ 982,65 = 9826,5 ɤɇ,               (6.73) 

 

ɝɞɟ ɮS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ, ɪɚɜɧɚ 982,65 ˏ2. 

 
6.6.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 

ː݌  = ːߛ ∙ ݄ː ∙ tan2  45− 𝜑
2ː
 ,                 (6.74) 

 

ɝɞɟ    ɧ  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (9÷13 ɤɇ/ɦ3);  

ɧh - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ;  φː= (20÷22°) - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
Ɉɬɫɸɞɚ: 
ː݌  = 10 ∙ 3 ∙ tan2  45− 20

2
 = 14,7 ˍʜ/ˏ2. 

  
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ. ɦ: 
ܪܧ  =

ܪ݄∙1݌
2

=
14,7∙3

2
= 22,05 ɤɇ.                (6.75) 

 
6.6.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ.Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː =

1

2
∙ 0ߩ ∙ ݃ ∙ ݄1% ߨ ߣ  +

݄0

2
 ,               (6.76) 

 
ɝɞɟ ݄0 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ݄૙ =
1%݄∙ߨ

= ߣ2
3,14∙1,72

17,3
= 0,525 ɦ.                (6.77) 
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Ɉɬɫɸɞɚ: 
 ܹ˅ ˑˎː =

1

2
∙ 1000 ∙ 9,81 ∙ 1,7  17,3

3,14
+

0,525 

2
 = 48,13 

ˍʜˏ
. 

 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
ߛܿ  =

 ߣ
ߨ2 − 3

8
݄1% =

17,3

6,28
− 3

8
∙ 1,7 = 2,12 ˏ.               (6.78) 

 
ɉɥɟɱɨ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɦɨɦɟɧɬɨɜ: 
ߛ˅  ˑˎː = ∇ʜʞʢ − ∇ʞʝʓ− ߛܿ = 219− 127− 2,12 = 89,88 ˏ.           (6.79) 

 
6.6.7 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 

ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɇɉɍ = 219 ɦ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ - minɍɇȻ = 136,1 ɦ, ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜɯɤQ = 1200 ˏ3/˔. 

Ⱦɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ: 
݀ܪ  = ∇ʜʞʢ − ∇ʜʐ݉݅݊ = 219− 136,1 = 82,9 ˏ,                                (6.80) 

ݏܽܪ  = 0,4 ∙ ݀ܪ = 0,4 ∙ 82,9 = 33,16 ˏ;            (6.81) 
ݎ݀ܪ  = 0,2 ∙ ݀ܪ = 0,2 ∙ 82,9 = 16,58 ˏ.            (6.82) 

 
6.7 Ɋɚɫɱɺɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
6.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 

 
Ɋɚɫɱɺɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱɺɬ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɭɱɺɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɺɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱɺɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɺɬɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. ɋɛɨɪ ɧɚɝɪɭɡɨɤ  
ɧɚ ɬɟɥɨ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ, ɪɢɫɭɧɨɤ Ƚ.1. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad.  
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Ɍɚɛɥɢɰɚ 6.3 - Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ݂ߛ  
 
 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, 
ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇɦ 

Ɍɜ 1 ĺ 41515,92 30,67 1273293,27 

Ɍɧ 1 ĸ 406,18 -4,37 -1775,02 

Eɧ 1,2 ĺ 26,46 2,99 79,12 

Gɛ 0,95 Ļ 14729,86 -11,45 -168656,85 

Gɩɥ 0,95 Ļ 70267,98 -9,26 -650681,46 

Wɜɡɜ 1 Ĺ 6586,58 0 0,00 

Wɮ 1 Ĺ 9826,50 17,31 170096,72 

qɡ 0,90 Ļ 99,82 -31,79 -3173,14 

Wɜɨɥɧ 1 ĺ 48,1 88,65 4266,58 

ΣN   ĹĻ 68684,57 

ΣM     623449,22 
 

Ɋɚɫɱɺɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 

ݕݑߪ  = − ˒ܤܰ +
2˒ܤܯ∑∙6 = − 68684 ,57

72,38
+

6∙623449 ,22

72,382
= −234,93 ˍʜ/ˏ2,        (6.83) 

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

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
ݑݔߪ  = ݑݕߪ ∙ 2ݑ݉ − ߛ˅ ∙ ݑ݀ܪ ∙  (6.84)             , 2ݑ݉−1 

 
ɝɞɟ     ݓߛ = 10 ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ݑ݀ܪ = ∇ʜʞʢ − ∇ʞʝʓ = 219 − 127 = 92 ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɺɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉ݑ = t݃1ߙ, ɝɞɟ 1ߙ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ 
ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ t݃1ߙ = 0. 

Ɉɬɫɸɞɚ: 
ݑݔߪ  = −234,93 ∙ 0 − 10 ∙ 92 ∙  1− 0 = −920 ˍʜ/ˏ2. 
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Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏ݑݕݔ = ݓߛ  ∙ ݑ݀ܪ + ∙ ݑݕߪ ݑ݉ = 0.             (6.85) 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
1ߪ 
ݑ = ݑݕߪ ∙  1 + + 2ݑ݉ ݓߛ ∙ ݑ݀ܪ ∙ 2ݑ݉ = −234,93 ∙  1 + 0 + 10 ∙ 92 ∙ 0 =−234,93 ˍʜ/ˏ2;                 (6.86) 

3ߪ 
ݑ = ߛ˅− ∙ ݑ݀ܪ = −10 ∙ 92 = −920

ˍʜˏ
2
;           (6.87) 

ݑܿߪ  =
2ݑ݉+1   

2
ݑݕߪ  ߙ 2ݏ݋ܿ  − + ߜ 1 + ݄ݓߛ ߙ 2ݏ݋ܿ  − − ߜ 2ݑ݉−1

 (6.88)        ;  2ݑ݉+1

ݑܿߪ  =
(1 + 02)

2
∙ (−234,93 ∙ −0 2ݏ݋ܿ  0 + 1 + 10 ∙ 92 ∙ ∙ −0 2ݏ݋ܿ  0 − 1 − 0

1 + 0
 ) = −234,93 ˍʞ˃. 

 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɨ ɚɧɚɥɨɝɢɱɧɵɦ ɮɨɪɦɭɥɚɦ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
ݐݕߪ  = − ˒ܤܰ − 2˒ܤܯ∑∙6 = − 68684 ,57

72,38
− 6∙623449 ,22

72,382
= −1662,90 ˍʜ/ˏ2. 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
ݐݔߪ  = ݐݕߪ ∙ 2ݐ݉ − ߛ˅ ∙ ݐ݀ܪ ∙  1 = 2ݐ݉− −1662,90 ∙ 0,782 − 10 ∙ 9,1 ∙ ∙  1− 0,782 = −1047,35 ˍʜ/ˏ2, 

 
ɝɞɟ   ݉ݐ = ˔tg2ߙ, ɝɞɟ 2ߙ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɥɢɧɢɟɣ ɩɨɞɨɲɜɵ, ˔tg 52ˑ = ݐ݀ܪ  ;0,78 = ∇ʢʜʐ ܳʑʤʙ − ∇ʞʝʓ = 136,1− 127 = 9,1 ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɺɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏ݐݕݔ = ߛ˅ − ∙ ݀ݐܪ + ∙ ݕݐߪ ݐ݉ = − 10 ∙ 9,1− 1662,90 ∙ 0,78 = 

= 1226,08 ˍʜ/ˏ2. 
 

Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
1ߪ 

ݐ = ߛ˅− ∙ 9,1 = −10 ∙ 9,1 = −91 ˍʜ/ˏ2; 
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3ߪ 
ݐ = ݐݕߪ ∙  1 + + 2ݐ݉ ߛ˅ ∙ ݐܪ ݀ ∙ mt

2 = −1662,90 ∙  1 + 0,61 + 10 ∙ 9,1 ∙ ∙ 0,61 = −2619,25 ˍʜ/ˏ2. 
 

Ɋɚɫɱɺɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 6.4. ɗɩɸɪɚ ɤɪɚɟɜɵɯ 
ɧɚɩɪɹɠɟɧɢɣ ɩɪɢɜɟɞɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ, ɪɢɫɭɧɨɤ Ƚ.2. 
 
Ɍɚɛɥɢɰɚ 6.4 - Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ ݕߪ ݔߪ 1662,90− 234,93-   -920 −1047,35 𝜏ݕݔ  2619,25− 920- 3ߪ 91 − 234,93- 1ߪ  1226,08 0 
 
6.7.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ⱦɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
ߛ݊  ∙ ݈ܿߛ ∙ 3ߪ ൑ ݀ܿߛ ∙ ܴܾ ,               (6.89) 

 
ɝɞɟ   ݊ߛ = 1,25 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ݈ܿߛ  – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɺɬɧɨɝɨ ɫɥɭɱɚɹ ݈ܿߛ = ݀ܿߛ ;1  – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɺɬɧɨɝɨ ɫɥɭɱɚɹ ݀ܿߛ = 0,9. 

Ɉɬɫɸɞɚ ɜɵɪɚɡɢɦ ܴܾ : 
 ܴܾ ൒ 1,25∙1∙2619,25

0,9
;               (6.90) 

 ܴܾ ൒ 3637,84 ˍʜ/ˏ2. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ7,5 ɫ ɪɚɫɱɺɬɧɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴܾ = 4500ˍʜ/ˏ2: 

 
4500 ˍʜ/ˏ2 ൒ 3637,84 ˍʜ/ˏ2. 
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2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 
ݕ′ߪ  < 0;                 (6.91) 

 −234,93 < 0 - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
ݑݕߪ    ൒ 0,25 ∙ ߛ˅ ∙ ݑ݀ܪ ;               (6.92) 

 
234,93 ˍʜ/ˏ2 ൒ 0,25 ∙ 10 ∙ 92 ˍʜ/ˏ2; 
 
234,93 ˍʜ/ˏ2 ൒ 230 ˍʜ/ˏ2. 

 
4)  ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ: 
ݑܿߪ  ൑ 0;                 (6.93) 
 −234,93 ൑ 0. 
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.8 Ɋɚɫɱɺɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 

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

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

݈ܿߛ∙ܨ݀ܿߛ∙ܴ  ൒ ߛ݊ ;                 (6.94) 

 
 ܴ = ˎ˒ܩ  + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ∙ ˊݍ t݃𝜑 + ܿ ∙ 𝜔 =  73966,29 + 15505,11−−͸ͷͺ͸,ͷͺ−ͻͺʹ͸,ͷ+ͳͳͲ,ͻͳ∙Ͳ,͹+ͳͲͲ∙͹ʹ,͵ͺ=ͷͺͶͷ͸,͸͹ ˍʜ/ˏ,        (6.95) 

 
ɝɞɟ     ݃ݐ𝜑 = 0,7– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = 100 ˍʜ/ˏ2– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ˒ܤ ∙ 1 = 72,38 ˏ2 – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɺɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
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ܨ = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ = 41515,92− 406,18 + 48,1 + 22,05 = 
= 41179,92 ˍʜ/ˏ.                (6.96) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 
58456 ,67∙0,95

41179,92∙1 ൒ 1,35; 

 
1,35 ൒ 1,25 – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ɉɨ ɩɪɨɜɟɞɺɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 

ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞɺɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. Ɂɚɩɚɫ ɩɨ ɧɚɞɺɠɧɨɫɬɢ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɺ 
ɭɫɬɨɣɱɢɜɨɫɬɶ. 
 

6.9  Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 
 

ɉɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ ɱɚɫɬɶ ɪɭɫɥɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 50-60% 
ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ ɫɬɜɨɪɟ ɞɥɹ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɣ. Ⱦɥɹ ɧɚɡɧɚɱɟɧɢɹ ɨɬɦɟɬɨɤ 
ɝɪɟɛɧɹ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɨɩɟɪɟɱɧɨɣ ɩɟɪɟɦɵɱɟɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ 
ɭɪɨɜɧɟɣ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɩɨ ɮɨɪɦɭɥɟ: 

 

z =
1φ² ∙ Vc 2

2∙g − Vo 2

2∙g ,                (6.97) 

 
ɝɞɟ 𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, 𝜑 = 0,8÷ 0,85 ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ 
ɩɟɪɟɦɵɱɟɤ; 

Vo ɢ Vc – ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɪɟɤɢ ɢ ɫɤɨɪɨɫɬɶ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 ܸܿ =

ܳ˔˕˓𝜔ܿ =
6576

3150
= 2,08 ˏ/˔;               (6.98) 

 ܸˑ =
ܳ˔˕˓𝜔ˑ =

6576

5330
= 1,23 ˏ/˔,                       (6.99) 

 
ɝɞɟ ω˔,ωˑ - ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɪɟɤɢ ɢ ɞɨ 
ɫɬɟɫɧɟɧɢɹ ɪɭɫɥɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɉɬɫɸɞɚ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɟɣ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ: 
ݖ  =

1

0,85² ∙ 2,082

2∙݃ − 1,232

2∙݃ = 0,23 ˏ. 

 
ȼɵɫɨɬɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
˒˅ܪ  =  ݄ː˄ + ݖ + ܽ = 150,94 + 0,23 + 1,0 = 152,17 ˏ,       (6.100) 
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ɝɞɟ     ݄ ː˄ − ˆˎ˖˄ˋː  ˃˅ˑˇ˞ ˅ ːˋˉːˈˏ ˄˟ˈ˗ˈ ˒˓ˋ ܳ = 6576
ˏ3˔ ; 

ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ 1 ɦ. 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɭɬ 

ɩɪɨɜɨɞɢɬɶɫɹ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ.                       
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ɪɚɛɨɬɵ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

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

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

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

22 ɢɸɥɹ 2008ɝ. №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ». ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ ɞɪɭɝɨɟ ɥɢɰɨ, ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. 

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

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

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

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

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

 – ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ; 

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

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

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

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

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

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

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

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

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

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

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

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

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

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

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ, ɥɢɛɨ 
ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ 
ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

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

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

 
7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ 
 
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɷɮɮɟɤɬɚɦ 

ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɵɟ ɧɟɪɟɞɤɨ ɫɬɚɧɨɜɹɬɫɹ ɩɪɢɱɢɧɨɣ 
ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɫɩɨɫɨɛɧɵɯ 
ɧɚɧɨɫɢɬɶ  ɦɚɬɟɪɢɚɥɶɧɵɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɨɰɢɚɥɶɧɵɟ ɭɳɟɪɛɵ. 
ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɧɨɫɢɬɫɹ ɤ ɰɟɧɬɪɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ.  

Ɍɟɧɞɟɧɰɢɹ ɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦɭ ɢ ɛɟɡɨɩɚɫɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ ɪɹɞɚ ɡɚɞɚɱ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ƚɗɋ ɫ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ⱦɥɹ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ 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. 

ɉɪɚɜɨɜɨɣ ɨɫɧɨɜɨɣ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɑɭɫɨɜɚɹ 
ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɵ: 

  Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 10 ɹɧɜɚɪɹ 2002 ɝ. N 7–ɎɁ (ɪɟɞ. ɨɬ 29.12.2015) 
«Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ»;  

  Ɏɟɞɟɪɚɥɶɧɵɣ Ɂɚɤɨɧ ɨɬ 24 ɚɩɪɟɥɹ 1995 ɝɨɞɚ N 52– ɎɁ (ɪɟɞ. ɨɬ 
13.07.2015) «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ»;  

 ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 03 ɢɸɧɹ 2006 N 74-ɎɁ (ɪɟɞ. 
ɨɬ 28.11.2015 ɫ ɢɡɦ. ɢ ɞɨɩ., ɜɫɬɭɩ. ȼ ɫɢɥɭ ɫ 01.01.2016); 

  Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 4 ɞɟɤɚɛɪɹ 2006 № 200–ɎɁ 
(ɪɟɞ. ɨɬ 01.05.2016); 

 Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 25 ɨɤɬɹɛɪɹ 2001 ɝɨɞɚ        
N 136–ɎɁ (ɪɟɞ. ɨɬ 23.05.2016); 

  Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
 Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ:  
 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 
  ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ; 
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  ɫɛɪɨɫɵ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ;  

 ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ;  

 ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɵɦ ɢ 

ɞɨɥɝɨɜɪɟɦɟɧɧɵɦ ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɜɫɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ, ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɩɪɢɪɨɞɭ. 
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8  Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ 
 

Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ.  

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ — ɮɢɡɢɱɟɫɤɢɣ ɬɟɪɦɢɧ, ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɣ 
ɜ ɬɟɯɧɢɤɟ ɢ ɜ ɛɵɬɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, 
ɜɵɞɚɜɚɟɦɨɣ ɝɟɧɟɪɚɬɨɪɨɦ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɟɬɶ ɢɥɢ ɩɨɥɭɱɚɟɦɨɣ ɢɡ ɫɟɬɢ 
ɩɨɬɪɟɛɢɬɟɥɟɦ.  

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɭɧɢɤɚɥɶɧɵɣ ɬɨɜɚɪ, ɬɚɤ ɤɚɤ ɨɧɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɧɚɤɨɩɥɟɧɚ ɢ ɟɺ ɪɟɚɥɢɡɚɰɢɹ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɦɝɧɨɜɟɧɧɨ, ɩɨ ɦɟɪɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɪɵɧɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɬɚɤɢɟ 
ɫɨɫɬɚɜɥɹɸɳɢɟ ɤɚɤ: «Ɋɵɧɨɤ ɪɟɝɭɥɢɪɭɟɦɵɯ ɞɨɝɨɜɨɪɨɜ», «Ɋɵɧɨɤ ɧɚ ɫɭɬɤɢ ɜɩɟɪɟɞ» 
ɢ «Ȼɚɥɚɧɫɢɪɭɸɳɢɣ ɪɵɧɨɤ».  Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɵɣ 
ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 1 350 1 350 1 350 1 350 1 350 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4 200 4 200 4 200 4 200 4 200 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 5 670 000 5 670 000 5 670 000 5 670 000 5 670 000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ∙ɱ 56 700 56 700 56 700 56 700 56 700 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 5 613 300 5 613 300 5 613 300 5 613 300 5 613 300 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɪɭɛ/ Ɇȼɬ∙ɱ 1 071 1 107 1 146 1 183 1 219 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 500,99 517, 83 536, 07 553, 38 570, 22 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 76, 42 78, 99 81, 77 84,41 86, 98 

 
ɍɜɟɥɢɱɟɧɢɟ ɜɵɪɭɱɤɢ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 
8.1.2 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. 

https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
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Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɹɬɵ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ): 0,08%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 107,7 145, 39 
ɉɪɨɱɢɟ 165,3 223,156 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  368,55 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,02 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,027 
Ɉɬ 16 ɞɨ 25 ɥɟɬ 0,035 
ɋɜɵɲɟ 26 ɥɟɬ 0,040 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

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

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 182,76 
ȺɈ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 12,79 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.4 
ȺɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 3,71 

ɂɬɨɝɨ  199,27 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɑɭɫɨɜɚɹ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 2020-2024 ɝɨɞɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 8.5. 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 901,92 901,92 901,92 901,92 901,92 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 193,28 184,62 175,96 167,31 158,65 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 368,55 368,55 368,55 368,55 368,55 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ. 

4,023 3,85 3,66 3,48 3,31 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 

199,27 199,27 199,27 199,27 199,27 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 55,99 55,99 55,99 55,99 55,99 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1723,04 1714,20 1705,36 1696,52 1687,68 

 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ 

ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 

Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
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10%

22%
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Ɉɬɫɸɞɚ ɜɢɞɧɨ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɫɪɟɞɫɬɜ ɭɯɨɞɢɬ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ. 
 
8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ. ɉɪɢ 
ɜɨɡɜɟɞɟɧɢɢ Ƚɗɋ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɚɟɬ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 18%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ – 4,8 ɪɭɛ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 
2020-2024 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 

 
Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 1 857,81 1 939,37 2 017,88 2 094,20 2 166,69 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 1 990,79 2 060,63 2 127,71 2 192,83 2 254,50 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 
ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 92,29 92,29 92,29 92,29 92,29 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 448,72 428,88 409,04 389,19 369,35 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 4 389,61 4 521,17 4 646,92 4 768,51 4 882,84 
 
ɇɟ ɫɦɨɬɪɹ ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɧɚɥɨɝɚ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɨɛɳɚɹ ɫɭɦɦɚ ɧɚɥɨɝɨɜ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
 
8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɍɪɚɥɶɫɤɨɣ 

Ƚɗɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɩɪɢɛɵɥɶ. 
ȼ ɨɛɳɟɦ ɜɢɞɟ, ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ 

ɟɺ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
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Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 11 089,95 11 480,47 11 851,55 12 212,45 12 553,42 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 1 725, 05 1 716, 12 1 707, 19 1 698 ,26 1 689 ,33 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 9 364,90 9 764,35 10 144,36 10 514,19 10 864,09 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 9 364,90 9 764,35 10 144,36 10 514, 19 10 864,09 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1 872,98 1 952,87 2 028,87 2 102,84 2 172,82 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 7 491,92 7 811,48 8 115,48 8 411,35 8 691,27 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20,00 20,00 20,00 20,00 20,00 

 
Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
 

 
Ɋɢɫɭɧɨɤ 8.2  – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 

 
ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɩɨɫɤɨɥɶɤɭ ɪɚɫɬɭɬ ɬɚɪɢɮɵ ɧɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ. 
 
8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

 
8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

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

Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. 

(ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9) 
ɛ) «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; 

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

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert» ɮɢɪɦɵ «Expertsystems». Ⱦɥɹ ɰɟɥɟɣ 
ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20 ɥɟɬ. ɋɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ - 5 ɥɟɬ ɢ 3 ɦɟɫɹɰɚ; 

- ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 
ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ 
ɪɵɧɤɟ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

ɉɪɨɝɧɨɡɧɵɟ ɬɚɪɢɮɵ ɨɩɪɟɞɟɥɟɧɵ ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɣ ɢ 
ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

ȼ ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɢ. 

ȼ ɪɚɫɱɟɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ ɜɫɟ 
ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɍɪɚɥɶɫɤɨɣ Ƚɗɋ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ - ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, 
ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ. 

Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ ɍɪɚɥɚ ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ 
ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 

 
8.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ 
 
ɐɟɥɶ ɪɚɫɱɟɬɚ - ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɝɧɨɡɧɨɝɨ ɨɬɩɭɫɤɧɨɝɨ ɬɚɪɢɮɚ ɧɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ Ƚɗɋ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɧɟɨɛɯɨɞɢɦɭɸ ɧɨɪɦɭ ɞɨɯɨɞɧɨɫɬɢ ɧɚ 
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ɡɚɬɪɚɬɵ Ɂɚɤɚɡɱɢɤɚ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɫ ɩɨɡɢɰɢɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ.  
ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 

ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ. 
ɉɨɤɚɡɚɬɟɥɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɍɪɚɥɶɫɤɨɣ Ƚɗɋ 
ɧɚ ɪɟɤɟ ɑɭɫɨɜɚɹ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 5,25 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 42 657,99 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 2,98 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ, ɪɭɛ/ɤȼɬ∙ɱ 0,14 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 76 702,30 

 
ɉɨɤɚɡɚɬɟɥɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɭɟɦɵɦ ɧɨɪɦɚɦ. ɂɡ ɷɬɨɝɨ 

ɫɥɟɞɭɟɬ, ɱɬɨ ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɰɟɥɟɫɨɨɛɪɚɡɟɧ. 
 
8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

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

Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɹɬɫɹ ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.9. 

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɬɵɫ.ɪɭɛɥɟɣ 

3 904,58 4 055, 9 4 201,58 4 343,01 4 477,18 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɬɵɫ.ɪɭɛɥɟɣ 

448,72 428,88 409,04 389,20 369,35 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɬɵɫ.ɪɭɛɥɟɣ 

4 446,14 4 577,70 4 703,45 4 825,04 4 939,37 

 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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8.4 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ 
 

Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɭɱɟɫɬɶ ɢ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɣ ɪɚɡɥɢɱɧɵɯ 
ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɩɪɢɬɨɤɚ ɞɟɧɟɠɧɵɯ 
ɫɪɟɞɫɬɜ, ɭɪɨɜɧɹ ɪɟɢɧɜɟɫɬɢɰɢɣ (ɫɪɟɞɫɬɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɜɢɞɟ ɞɨɯɨɞɨɜ ɩɨ 
ɢɧɜɟɫɬɢɰɢɹɦ ɢ ɜɧɨɜɶ ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ ɬɟɯ ɠɟ ɨɛɴɟɤɬɨɜ). 
 ɐɟɥɹɦɢ ɩɪɨɜɟɞɟɧɢɹ ɷɬɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ 
ɢɡɦɟɧɟɧɢɹ ɤɚɠɞɨɝɨ (ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɪɚɡɭ) ɢɡ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɢɯɭɞɲɟɟ ɪɚɡɜɢɬɢɟ ɫɢɬɭɚɰɢɢ ɜ ɩɪɨɟɤɬɟ. 

ɋɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɟɤɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɡɦɨɠɧɵɦ ɢɡɦɟɧɟɧɢɹɦ 
ɭɫɥɨɜɢɣ ɪɟɚɥɢɡɚɰɢɢ ɨɛɵɱɧɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɤɚɡɚɬɟɥɹɦɢ ɝɪɚɧɢɰ 
ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ (ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ), ɰɟɧ 
ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ɍɢɩɵ ɪɢɫɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
1) ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
2) ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

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

ɩɟɪɢɨɞ; 
4) ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) - ɜɨɡɦɨɠɧɨɫɬɶ 

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

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

ɪɢɫɤɢ, ɢɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ. 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

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

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ PI ɤ 
ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) ɐɟɧɚ ɫɛɵɬɚ. 
Ɉɰɟɧɤɚ ɜɥɢɹɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɧɚ ɜɟɥɢɱɢɧɭ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɯɨɞɚ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɚɯ 8.3 – 8.5. 

ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
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Ɋɢɫɭɧɨɤ 8.3 - ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ 

ɢɧɜɟɫɬɢɰɢɣ 
 
ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ PI. 
 

 
Ɋɢɫɭɧɨɤ 8.4 - ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ɂɡɦɟɧɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɹɦɨ ɜɥɢɹɟɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ. 
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Ɋɢɫɭɧɨɤ 8.5 - ɂɡɦɟɧɟɧɢɹ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 
ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ  ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ 

PI. 
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
- ɍɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɚ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ; 
- ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɨɜ ɢɧɜɟɫɬɢɰɢɣ. 
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9 Ʌɨɤɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢя ГЭɋ (ɫɪɟɞɫɬɜɚ, ɦɟɬɨɞɵ, ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢя ɩɪɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢяɯ ɧɚ ГЭɋ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ Ɇɑɋ 
ɢ ɪɟɝɢɨɧɚɥɶɧɵɦɢ ɜɥɚɫɬяɦɢ) 

 
9.1 ɐɟɥɢ, ɧɚɡɧɚɱɟɧɢя ɢ ɨɛɥɚɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢя ɅɋɈ 
 
ɇɚɢɛɨɥɟɟ ɨɫɬɪɨɣ ɩɪɨɛɥɟɦɨɣ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɜ ɨɛɥɚɫɬɢ ɨɛɳɟɫɬɜɟɧɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɬɨɹɳɟɣ ɩɟɪɟɞ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɢ ɦɟɫɬɧɨɝɨ 
ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ ɥɢɤɜɢɞɚɰɢɹ ɩɨɫɥɟɞɫɬɜɢɣ 
ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ (ɑɋ), ɫɧɢɠɟɧɢɟ ɪɢɫɤɨɜ ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɟ ɬɟɪɪɨɪɢɡɦɭ, 
ɷɤɫɬɪɟɦɢɡɦɭ, ɨɪɝɚɧɢɡɨɜɚɧɧɨɣ ɩɪɟɫɬɭɩɧɨɫɬɢ ɢ ɧɟɥɟɝɚɥɶɧɨɣ ɦɢɝɪɚɰɢɢ. 

Ɉɞɧɢɦ ɢɡ ɭɫɥɨɜɢɣ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɩɪɢɧɹɬɢɹ ɦɟɪ ɩɨ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ 
ɩɪɢ ɭɝɪɨɡɟ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɫɬɢɯɢɣɧɵɯ ɛɟɞɫɬɜɢɣ, ɤɪɭɩɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɚɜɚɪɢɣ, ɤɚɬɚɫɬɪɨɮ ɹɜɥɹɟɬɫɹ ɟɝɨ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɨɩɨɜɟɳɟɧɢɟ. ɋɨɡɞɚɧɢɟ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ – ɨɞɧɨ ɢɡ ɜɚɠɧɟɣɲɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ ɢ ɤɨɨɪɞɢɧɚɰɢɢ ɞɟɣɫɬɜɢɣ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ. 

Ʌɨɤɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 
ɨɛɴɟɤɬɨɜɨɣ ɢ ɱɚɫɬɢ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ (ɝɨɪɨɞɫɤɨɣ, ɨɛɥɚɫɬɧɨɣ) ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ. 
ɋɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɷɤɨɧɨɦɢɤɢ ɫɬɪɨɢɬɫɹ ɧɚ ɛɚɡɟ ɝɨɪɨɞɫɤɨɣ, ɚ ɬɚɤɠɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɟɬɢ ɫɜɹɡɢ ɢ ɫɟɬɢ ɩɪɨɜɨɞɧɨɝɨ ɜɟɳɚɧɢɹ ɨɛɴɟɤɬɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɫɩɟɰɢɚɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜ ɨɩɨɜɟɳɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢ 
ɷɥɟɤɬɪɨɧɧɵɟ ɫɢɪɟɧɵ, ɭɥɢɱɧɵɟ ɢ ɚɛɨɧɟɧɬɫɤɢɟ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɢ. 

ɐɟɥɶɸ ɫɨɡɞɚɧɢɹ ɅɋɈ ɹɜɥɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɟɚɥɢɡɚɰɢɹ ɜɚɠɧɟɣɲɢɯ 
ɩɪɟɜɟɧɬɢɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜ ɨɛɥɚɫɬɢ ɡɚɳɢɬɵ ɧɚɫɟɥɟɧɢɹ ɨɬ ɑɋ ɩɪɢɪɨɞɧɨɝɨ ɢ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɪɟɞɫɬɜ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɥɨɤɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɢ ɧɚɞɟɠɧɨɝɨ ɞɨɜɟɞɟɧɢɹ ɫɢɝɧɚɥɨɜ ɢ ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ ɞɨ: 

− ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɢ ɩɟɪɫɨɧɚɥɚ ɨɛɴɟɤɬɨɜ; 
− ɨɛɴɟɤɬɨɜɵɯ ɫɢɥ ɢ ɫɥɭɠɛ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ; 
− ɪɭɤɨɜɨɞɢɬɟɥɟɣ (ɞɟɠɭɪɧɵɯ ɫɥɭɠɛ) ɨɛɴɟɤɬɨɜ (ɨɪɝɚɧɢɡɚɰɢɣ), 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ; 

− ɨɩɟɪɚɬɢɜɧɵɯ ɞɟɠɭɪɧɵɯ ɫɥɭɠɛ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ 
ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɢ ɱɪɟɡɜɵɱɚɣɧɵɦ ɫɢɬɭɚɰɢɹɦ ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɝɨɪɨɞɚ, ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ; 

− ɧɚɫɟɥɟɧɢɹ, ɩɪɨɠɢɜɚɸɳɟɝɨ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ. 

ɉɪɢ ɚɜɚɪɢɹɯ (ɤɚɬɚɫɬɪɨɮɚɯ), ɩɪɨɝɧɨɡɢɪɭɟɦɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɤɨɬɨɪɵɯ ɧɟ 
ɜɵɯɨɞɹɬ ɡɚ ɝɪɚɧɢɰɵ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ, ɨɩɨɜɟɳɚɸɬɫɹ: 

− ɪɭɤɨɜɨɞɢɬɟɥɢ ɢ ɩɟɪɫɨɧɚɥ ɨɛɴɟɤɬɚ; 
− ɨɛɴɟɤɬɨɜɵɟ ɫɢɥɵ ɢ ɫɥɭɠɛɵ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ; 
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− ɨɩɟɪɚɬɢɜɧɵɟ ɞɟɠɭɪɧɵɟ ɫɥɭɠɛɵ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ 
ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɢ ɱɪɟɡɜɵɱɚɣɧɵɦ ɫɢɬɭɚɰɢɹɦ (ȽɈɑɋ) ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɝɨɪɨɞɚ, ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ. 

ɉɪɢ ɚɜɚɪɢɹɯ, ɩɪɨɝɧɨɡɢɪɭɟɦɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɤɨɬɨɪɵɯ ɜɵɯɨɞɹɬ ɡɚ ɝɪɚɧɢɰɵ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɩɨɜɟɳɚɸɬɫɹ: 

− ɩɟɪɫɨɧɚɥ (ɪɭɤɨɜɨɞɢɬɟɥɢ, ɞɟɠɭɪɧɵɟ ɫɥɭɠɛɵ) ɨɛɴɟɤɬɨɜ 
(ɨɪɝɚɧɢɡɚɰɢɣ), ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ; 

− ɧɚɫɟɥɟɧɢɟ, ɩɪɨɠɢɜɚɸɳɟɟ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ. 

Ɉɬɞɟɥɶɧɵɟ ɫɟɝɦɟɧɬɵ ɅɋɈ ɜ ɦɢɪɧɨɟ ɜɪɟɦɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ 
ɪɟɲɟɧɢɹ ɞɪɭɝɢɯ ɡɚɞɚɱ: ɞɨɜɟɞɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɞɨ ɩɟɪɫɨɧɚɥɚ 
ɱɟɪɟɡ ɩɨɞɫɢɫɬɟɦɭ ɪɟɱɟɜɨɝɨ ɨɩɨɜɟɳɟɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɧɹɬɵɯ ɩɨɞ 
ɨɩɨɜɟɳɟɧɢɟ ɬɟɥɟɮɨɧɧɵɯ ɚɛɨɧɟɧɬɫɤɢɯ ɥɢɧɢɣ ɞɥɹ ɨɛɵɱɧɵɯ ɬɟɥɟɮɨɧɧɵɯ 
ɩɟɪɟɝɨɜɨɪɨɜ ɢ ɞɪ. 

 
9.2 ɇɨɪɦɚɬɢɜɧɚя ɞɨɤɭɦɟɧɬɚɰɢя ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɅɋɈ ɜ ɪɚɣɨɧɚɯ 

ɪɚɡɦɟɳɟɧɢя ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ 
 
Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɫɨɡɞɚɧɢɟ ɅɋɈ 

ɹɜɥɹɟɬɫɹ ɩɨɫɬɚɧɨɜɥɟɧɢɟ  ɋɆ - ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 1 ɦɚɪɬɚ 1993 ɝ. N 178 «Ɉ 
ɫɨɡɞɚɧɢɢ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ».  

ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɝɥɚɫɢɬ: 
ȼ ɰɟɥɹɯ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɩɨ 

ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ, ɩɪɨɠɢɜɚɸɳɟɝɨ ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ, ɩɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ 
ɷɬɢɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɡɞɚɜɚɬɶ ɭɝɪɨɡɭ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ ɥɸɞɟɣ, ɋɨɜɟɬ Ɇɢɧɢɫɬɪɨɜ - 
ɉɪɚɜɢɬɟɥɶɫɬɜɨ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨɫɬɚɧɨɜɥɹɟɬ: 

1. Ɉɪɝɚɧɚɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɪɟɫɩɭɛɥɢɤ ɜ ɫɨɫɬɚɜɟ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɤɪɚɟɜ, ɨɛɥɚɫɬɟɣ, ɚɜɬɨɧɨɦɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ, ɝɨɪɨɞɨɜ Ɇɨɫɤɜɵ ɢ 
ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɚ, ɦɢɧɢɫɬɟɪɫɬɜɚɦ, ɜɟɞɨɦɫɬɜɚɦ ɢ ɨɪɝɚɧɢɡɚɰɢɹɦ ɊɎ, ɜ ɜɟɞɟɧɢɢ 
ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɟ ɨɛɴɟɤɬɵ (ɹɞɟɪɧɨ, ɪɚɞɢɚɰɢɨɧɧɨ, 
ɯɢɦɢɱɟɫɤɢ ɨɩɚɫɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢя), ɨɛɟɫɩɟɱɢɜɚɬɶ, ɧɚɱɢɧɚɹ ɫ 
1993 ɝɨɞɚ: 

− ɜɤɥɸɱɟɧɢɟ ɜ ɩɪɨɟɤɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ 
ɨɛɴɟɤɬɨɜ ɪɚɡɞɟɥɨɜ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɯ ɫɨɡɞɚɧɢɟ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ 
ɨɩɨɜɟɳɟɧɢɹ; 

− ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɅɋɈ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɚɯ; 

− ɫɨɡɞɚɧɢɟ ɨɛɴɟɞɢɧɟɧɧɵɯ ɅɋɈ ɞɥɹ ɝɪɭɩɩ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ 
ɨɛɴɟɤɬɨɜ, ɪɚɡɦɟɳɟɧɧɵɯ ɤɨɦɩɚɤɬɧɨ ɜ ɩɪɟɞɟɥɚɯ ɤɪɭɩɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɰɟɧɬɪɨɜ (ɡɨɧ), ɫ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɨɬ ɦɟɫɬɧɵɯ ɲɬɚɛɨɜ 
ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ, ɜɤɥɸɱɢɜ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜ 
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ɝɟɧɟɪɚɥɶɧɵɟ ɩɥɚɧɵ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɧɬɪɨɜ (ɡɨɧ). 
2. ɍɫɬɚɧɨɜɢɬɶ ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ: 
− ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ ɹɞɟɪɧɨ- ɢ ɪɚɞɢɚɰɢɨɧɧɨ-ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ - ɜ 

ɪɚɞɢɭɫɟ 5 ɤɦ ɜɨɤɪɭɝ ɨɛɴɟɤɬɨɜ (ɜɤɥɸɱɚɹ ɩɨɫɟɥɨɤ ɨɛɴɟɤɬɚ); 
− ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ ɯɢɦɢɱɟɫɤɢ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ - ɜ ɪɚɞɢɭɫɟ ɞɨ 

2,5 ɤɦ ɜɨɤɪɭɝ ɨɛɴɟɤɬɨɜ; 
− ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢя ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ (ɜ ɧɢɠɧɟɦ 

ɛɶɟɮɟ, ɜ ɡɨɧɚɯ ɡɚɬɨɩɥɟɧɢя) - ɧɚ ɪɚɫɫɬɨяɧɢɢ ɞɨ 6 ɤɦ ɨɬ ɨɛɴɟɤɬɨɜ. 
3. Ɏɢɧɚɧɫɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɩɨ ɫɨɡɞɚɧɢɸ ɅɋɈ ɨɫɭɳɟɫɬɜɥɹɬɶ: 
ɚ) ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɨɜɵɯ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ - ɡɚ ɫɱɟɬ 

ɫɪɟɞɫɬɜ, ɜɵɞɟɥɹɟɦɵɯ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɚɧɧɵɯ ɨɛɴɟɤɬɨɜ; 
ɛ) ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɚɯ: 
− ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɯɨɡɹɣɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ - ɡɚ ɫɱɟɬ 

ɫɨɛɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ ɷɬɢɯ ɨɛɴɟɤɬɨɜ; 
− ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɛɸɞɠɟɬɧɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɢ - ɡɚ ɫɱɟɬ ɫɪɟɞɫɬɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɛɸɞɠɟɬɨɜ; 
ɜ) ɩɪɢ ɫɨɡɞɚɧɢɢ ɨɛɴɟɞɢɧɟɧɧɵɯ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ - ɡɚ ɫɱɟɬ 

ɞɨɥɟɜɨɝɨ ɭɱɚɫɬɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ. 
4. ȼɨɡɥɨɠɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɨɩɨɜɟɳɟɧɢɹ ɜ ɪɚɣɨɧɚɯ 

ɪɚɡɦɟɳɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ: 
− ɧɚ ɦɢɧɢɫɬɟɪɫɬɜɚ, ɜɟɞɨɦɫɬɜɚ ɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ 

ɧɚɯɨɞɹɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɟ ɨɛɴɟɤɬɵ, - ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɷɬɢɯ 
ɨɛɴɟɤɬɨɜ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɭɱɪɟɠɞɟɧɢɣ ɢ ɧɚɫɟɥɟɧɢɹ ɜ 
ɩɪɟɞɟɥɚɯ ɡɨɧ ɞɟɣɫɬɜɢɹ ɅɋɈ, ɲɬɚɛɨɜ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɪɟɫɩɭɛɥɢɤ ɜ ɫɨɫɬɚɜɟ 
ɊɎ, ɤɪɚɟɜ, ɨɛɥɚɫɬɟɣ, ɚɜɬɨɧɨɦɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ, ɝɨɪɨɞɨɜ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɤɨɬɨɪɵɯ 
ɞɟɣɫɬɜɭɸɬ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɟ ɨɛɴɟɤɬɵ; 

− ɧɚ ɨɪɝɚɧɵ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɪɟɫɩɭɛɥɢɤ ɜ ɫɨɫɬɚɜɟ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɤɪɚɟɜ ɨɛɥɚɫɬɟɣ, ɚɜɬɨɧɨɦɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ, ɝɨɪɨɞɨɜ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɤɨɬɨɪɵɯ ɞɟɣɫɬɜɭɸɬ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɟ ɨɛɴɟɤɬɵ, - ɨɫɬɚɥɶɧɨɝɨ ɧɚɫɟɥɟɧɢɹ, 
ɩɪɨɠɢɜɚɸɳɟɝɨ ɜ ɡɨɧɚɯ ɜɨɡɦɨɠɧɨɝɨ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɢ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɪɚɠɟɧɢɹ 
(ɡɚɝɪɹɡɧɟɧɢɹ) ɢ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɱɚɫɬɢ 
ɞɭɛɥɢɪɨɜɚɧɢɹ ɨɩɨɜɟɳɟɧɢɹ ɭɤɚɡɚɧɧɨɝɨ ɜɵɲɟ ɧɚɫɟɥɟɧɢɹ. 

Ʉɪɨɦɟ ɬɨɝɨ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɞɪɭɝɢɯ ɞɨɤɭɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬ 
ɫɨɡɞɚɧɢɟ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ: 

− Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɟ» ɨɬ 12 ɮɟɜɪɚɥɹ 1998 ɝ. 
N 28-ɎɁ ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɨɬ 01.12.07ɝ. 28-ɎɁ; 

− Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ ɢ ɬɟɪɪɢɬɨɪɢɣ ɨɬ 
ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ» ɨɬ 21 ɞɟɤɚɛɪɹ 
1994 ɝ. N 68-ɎɁ68-ɎɁ; 

− ɉɪɢɤɚɡ Ɇɑɋ Ɋɨɫɫɢɢ «Ɉ ɪɚɫɩɨɪɹɠɟɧɢɢ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɨɬ 25 ɨɤɬɹɛɪɹ 2003 ɝ. №1544-ɪ» ɨɬ 1.12.2003 №708; 

− ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ «Ɉ ɫɨɡɞɚɧɢɢ 
ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ 
ɨɛɴɟɤɬɨɜ» ɨɬ 1 ɦɚɪɬɚ 1993 ɝ. N 178; 
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− «ɉɨɥɨɠɟɧɢɟ ɨ ɫɢɫɬɟɦɚɯ ɨɩɨɜɟɳɟɧɢɹ ɧɚɫɟɥɟɧɢɹ» ɭɬɜɟɪɠɞɟɧɧɨɟ 
ɫɨɜɦɟɫɬɧɵɦ ɩɪɢɤɚɡɨɦ Ɇɑɋ Ɋɨɫɫɢɢ, Ɇɢɧɫɜɹɡɢ ɢ Ɇɢɧɤɭɥɶɬɭɪɵ Ɋɨɫɫɢɢ ɨɬ 25 
ɢɸɥɹ 2006 ɝ. № 422/90/376; 

− «ɉɨɥɨɠɟɧɢɟ ɨ ɫɢɫɬɟɦɚɯ ɨɩɨɜɟɳɟɧɢɹ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ» 
ɭɬɜɟɪɠɞɟɧɧɨɟ ɫɨɜɦɟɫɬɧɵɦ ɩɪɢɤɚɡɨɦ Ɇɑɋ Ɋɨɫɫɢɢ, Ƚɨɫɤɨɦɫɜɹɡɢ Ɋɨɫɫɢɢ ɢ 
ȼȽɌɊɄ ɨɬ 7 ɞɟɤɚɛɪɹ 1998 ɝ. № 701/212/803; 

− ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ № 794 ɨɬ 30 
ɞɟɤɚɛɪɹ 2003 ɝɨɞɚ (ɜ ɪɟɞɚɤɰɢɢ ɩɨɫɬɚɧɨɜɥɟɧɢɹ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɨɬ 27 ɦɚɹ 2005 ɝ. №335) «Ɉ ɟɞɢɧɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɟ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ»; 

− Ɏɟɞɟɪɚɥɶɧɚɹ ɰɟɥɟɜɚɹ ɩɪɨɝɪɚɦɦɚ «ɋɧɢɠɟɧɢɟ ɪɢɫɤɨɜ ɢ ɫɦɹɝɱɟɧɢɟ 
ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɞɨ 2005ɝ.», ɩ.15; 

 
9.3 Ɉɪɝɚɧɢɡɚɰɢя ɢ ɩɨɪяɞɨɤ ɡɚɞɟɣɫɬɜɨɜɚɧɢя ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ 

ɨɩɨɜɟɳɟɧɢя 
 
9.3.1 Ɉɪɝɚɧɢɡɚɰɢя ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢя 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
Ɍɢɩɨɜɚɹ ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɜ ɪɚɣɨɧɚɯ 

ɪɚɡɦɟɳɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ, ɬ.ɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (ȽЭɋ) 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.1. 

 

 

Ɋɢɫɭɧɨɤ 9.1. Ɉɪɝɚɧɢɡɚɰɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɜ ɪɚɣɨɧɟ 
ɪɚɡɦɟɳɟɧɢɹ ȽЭɋ 
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Ⱦɟɠɭɪɧɵɣ ɞɢɫɩɟɬɱɟɪ (ɧɚɱɚɥɶɧɢɤ ɫɦɟɧɵ ɫɬɚɧɰɢɢ) ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ 
ɨɛɴɟɤɬɚ ɨɬɜɟɱɚɟɬ ɡɚ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɡɚɞɟɣɫɬɜɨɜɚɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ ɨɩɟɪɚɬɢɜɧɵɯ ɞɟɠɭɪɧɵɯ ɫɥɭɠɛ ɨɪɝɚɧɨɜ 
ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɢ ɱɪɟɡɜɵɱɚɣɧɵɦ ɫɢɬɭɚɰɢɹɦ 
ɫɭɛɴɟɤɬɚ ɊɎ, ɝɨɪɨɞɚ ɢɥɢ ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ ɨ ɮɚɤɬɟ ɚɜɚɪɢɢ ɢ ɫɤɥɚɞɵɜɚɸɳɟɣɫɹ 
ɨɛɫɬɚɧɨɜɤɟ. 

Ɉɩɟɪɚɬɢɜɧɵɟ ɞɟɠɭɪɧɵɟ ɫɥɭɠɛɵ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ ȽɈɑɋ 
ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɝɨɪɨɞɚ ɢɥɢ ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ ɨɬɜɟɱɚɸɬ ɡɚ 
ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɡɚɞɟɣɫɬɜɨɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɢ ɦɟɫɬɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ 
ɧɚɫɟɥɟɧɢɹ, ɩɪɨɠɢɜɚɸɳɟɝɨ ɜ ɡɨɧɚɯ ɜɨɡɦɨɠɧɨɝɨ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɢ ɯɢɦɢɱɟɫɤɨɝɨ 
ɡɚɪɚɠɟɧɢɹ (ɡɚɝɪɹɡɧɟɧɢɹ) ɢ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɱɚɫɬɢ 
ɞɭɛɥɢɪɨɜɚɧɢɹ ɨɩɨɜɟɳɟɧɢɹ ɧɚɫɟɥɟɧɢɹ, ɩɪɨɠɢɜɚɸɳɟɝɨ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ 
ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ. 

ɍɩɪɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɧɚ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɦ 
ɨɛɴɟɤɬɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɭɥɶɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɨɫɧɨɜɧɨɦ ɢ ɡɚɩɚɫɧɨɦ 
ɩɭɧɤɬɚɯ ɭɩɪɚɜɥɟɧɢɹ (Ɂɉɍ) ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ. 

Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɞɟɠɭɪɧɨɝɨ ɞɢɫɩɟɬɱɟɪɚ (ɧɚɱɚɥɶɧɢɤɚ ɫɦɟɧɵ) ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ ɨɛɨɪɭɞɭɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ: 

− ɭɩɪɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ; 
− ɩɪɹɦɭɸ ɬɟɥɟɮɨɧɧɭɸ ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɪɚɞɢɨɫɜɹɡɶ ɫ 

ɨɩɟɪɚɬɢɜɧɵɦɢ ɞɟɠɭɪɧɵɦɢ ɫɥɭɠɛɚɦɢ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ ȽɈɑɋ 
ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɝɨɪɨɞɚ ɢɥɢ ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ; 

− ɩɪɹɦɭɸ ɩɪɨɜɨɞɧɭɸ ɢ ɪɚɞɢɨɫɜɹɡɶ ɞɟɠɭɪɧɨɝɨ ɞɢɫɩɟɬɱɟɪɚ ɫ 
ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɫɢɫɬɟɦ ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɫ 
ɞɟɠɭɪɧɵɦɢ ɫɦɟɧɚɦɢ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɫɥɭɠɛ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ 
ɨɛɴɟɤɬɚ; 

− ɩɪɢɟɦ ɫɨɨɛɳɟɧɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɫɢɫɬɟɦɟ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ; 

− ɤɨɧɬɪɨɥɶ ɩɪɨɯɨɠɞɟɧɢɹ ɫɢɝɧɚɥɨɜ ɢ ɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ 
ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɟ ɨɩɨɜɟɳɟɧɢɹ; 

− ɬɟɥɟɮɨɧɧɭɸ ɫɜɹɡɶ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɅɋɈ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɧɨɣ 

ɝɨɬɨɜɧɨɫɬɢ ɤ ɩɟɪɟɞɚɱɟ ɫɢɝɧɚɥɨɜ ɢ ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɜɤɥɸɱɟɧɢɟ ɨɤɨɧɟɱɧɵɯ ɫɪɟɞɫɬɜ ɨɩɨɜɟɳɟɧɢɹ ɩɨ ɫɢɝɧɚɥɚɦ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ 
ɢ ɨɬ ɞɟɠɭɪɧɨɝɨ ɞɢɫɩɟɬɱɟɪɚ (ɧɚɱɚɥɶɧɢɤɚ ɫɦɟɧɵ) ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ 
ɨɛɴɟɤɬɚ. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɅɋɈ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɢɯ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɟ, 
ɬɟɯɧɢɱɟɫɤɨɟ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɫɨɩɪɹɠɟɧɢɟ ɫ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ ɫɭɛɴɟɤɬɚ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɤɨɧɬɪɨɥɹ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ. 
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9.3.2 ɉɨɪяɞɨɤ ɡɚɞɟɣɫɬɜɨɜɚɧɢя ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢя 
 
Ɋɟɲɟɧɢɟ ɧɚ ɡɚɞɟɣɫɬɜɨɜɚɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɩɪɢɧɢɦɚɟɬ 

ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ ɢɥɢ ɥɢɰɨ ɟɝɨ ɡɚɦɟɳɚɸɳɟɟ. 
ȼ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ, ɧɟ ɬɟɪɩɹɳɢɯ ɨɬɥɚɝɚɬɟɥɶɫɬɜɚ, ɪɟɲɟɧɢɟ ɨ 

ɡɚɞɟɣɫɬɜɨɜɚɧɢɢ ɅɋɈ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɞɟɠɭɪɧɵɦ ɞɢɫɩɟɬɱɟɪɨɦ 
(ɧɚɱɚɥɶɧɢɤɨɦ ɫɦɟɧɵ ɫɬɚɧɰɢɢ) ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ. 

ɉɪɢ ɡɚɞɟɣɫɬɜɨɜɚɧɢɢ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɞɨɥɠɟɧ ɫɨɛɥɸɞɚɬɶɫɹ 
ɫɥɟɞɭɸɳɢɣ ɩɨɪɹɞɨɤ: 

− ɩɨɞɚɟɬɫɹ ɫɢɝɧɚɥ "ȼɧɢɦɚɧɢɟ ɜɫɟɦ!" ɩɭɬɟɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɜɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɪɟɧ; 

− ɩɟɪɟɞɚɟɬɫɹ ɤɨɦɚɧɞɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ 
ɭɫɢɥɢɬɟɥɟɣ ɩɪɨɜɨɞɧɨɝɨ ɜɟɳɚɧɢɹ ɢ ɩɟɪɟɤɥɸɱɟɧɢɹ ɢɯ ɧɚ ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ 
ɨɩɨɜɟɳɟɧɢɹ; 

− ɫ ɦɢɤɪɨɮɨɧɚ ɢɥɢ ɉЭȼɆ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɧɨɝɨɤɪɚɬɧɚɹ (2-3 ɪɚɡɚ) 
ɩɟɪɟɞɚɱɚ ɪɟɱɟɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ; 

− ɫɢɫɬɟɦɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɞɟɠɭɪɧɵɣ ɪɟɠɢɦ. 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɪɟɱɟɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ ɧɟ ɞɨɥɠɧɚ 

ɩɪɟɜɵɲɚɬɶ 5 ɦɢɧɭɬ. 
Ɉɛɨ ɜɫɟɯ ɫɥɭɱɚɹɯ (ɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɯ ɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɯ) 

ɡɚɞɟɣɫɬɜɨɜɚɧɢɹ ɅɋɈ ɫɨɨɛɳɚɟɬɫɹ ɜ ɨɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ ɝɪɚɠɞɚɧɫɤɨɣ 
ɨɛɨɪɨɧɵ ɢ ɱɪɟɡɜɵɱɚɣɧɵɦ ɫɢɬɭɚɰɢɹɦ ɫɭɛɴɟɤɬɚ ɊɎ (ɝɨɪɨɞɚ, ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ). 

 
9.4 ɋɨɡɞɚɧɢɟ ɅɋɈ ɍɪɚɥɶɫɤɨɣ  ГЭɋ 
 
9.4.1 Ɉɩɢɫɚɧɢɟ ɛɥɢɡɥɟɠɚɳɟɣ ɡɨɧɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɍɪɚɥɶɫɤɨɣ ГЭɋ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɍɪɚɥɶɫɤɚɹ ȽЭɋ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɉɟɪɦɫɤɨɦ ɤɪɚɟ ɧɚ ɪɟɤɟ 

ɑɭɫɨɜɚɹ. Ȼɥɢɠɚɣɲɢɦ ɧɚɫɟɥɟɧɧɵɦ ɩɭɧɤɬɨɦ ɞɚɧɧɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɹɜɥɹɟɬɫɹ ɝɨɪɨɞ ɑɭɫɨɜɨɣ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɤɨɥɨ 5,8 ɤɦ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɧɟɟ. ɑɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɝɨɪɨɞɚ ɧɚ 1 ɹɧɜɚɪɹ 2016 
ɝɨɞɚ ɫɨɫɬɚɜɢɥɚ 45 546 ɱɟɥɨɜɟɤ. 

 
9.4.2 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɩɨɫɬɪɨɟɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɨɩɨɜɟɳɟɧɢя ɜ ɪɚɣɨɧɟ ɪɚɡɦɟɳɟɧɢя ɍɪɚɥɶɫɤɨɣ ГЭɋ 
 
Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɥɨɤɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ 

ɪɚɡɥɢɱɧɨɝɨ ɭɪɨɜɧɹ ɩɨɞɫɢɫɬɟɦ (ɫɟɝɦɟɧɬɨɜ) ɜ ɫɨɫɬɚɜɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ 
ɨɛɴɟɤɬɚ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɜ ɟɞɢɧɭɸ ɫɟɬɶ ɰɢɮɪɨɜɵɦɢ ɤɚɧɚɥɚɦɢ ɫɜɹɡɢ. 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɱ ɨɩɨɜɟɳɟɧɢɹ ɨ ɑɋ. 

Ɂɚɩɭɫɤ ɫɢɫɬɟɦɵ ɢɥɢ ɩɨɞɫɢɫɬɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɤɚɤ ɰɢɪɤɭɥɹɪɧɨ, ɬɚɤ ɢ 
ɜɵɛɨɪɨɱɧɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɫɬɚɧɨɜɤɢ ɢ ɪɚɡɜɢɬɢɹ ɑɋ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ. 
ɉɟɪɟɞɚɱɚ ɤɨɦɚɧɞ, ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɢɯ ɩɪɢɧɹɬɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɬɨɤɨɥɨɜ ɢɯ 
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ɜɵɩɨɥɧɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ 
ɜɪɟɦɟɧɢ ɫ ɨɛɹɡɚɬɟɥɶɧɨɣ ɢɯ ɪɟɝɢɫɬɪɚɰɢɟɣ ɢ ɪɚɫɩɟɱɚɬɤɨɣ ɪɟɡɭɥɶɬɚɬɨɜ. 
Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɛɚɡ ɞɚɧɧɵɯ, ɫɨɡɞɚɧɢɟ ɜɚɪɢɚɧɬɨɜ ɨɩɨɜɟɳɟɧɢɹ, ɞɢɚɝɧɨɫɬɢɤɚ ɢ 
ɬɟɫɬɢɪɨɜɚɧɢɟ ɚɩɩɚɪɚɬɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɢ ɬ.ɩ. ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɩɚɪɨɥɹɦ ɞɨɫɬɭɩɚ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɜ ɫɨɫɬɚɜ ɅɋɈ ɞɨɥɠɧɵ ɛɵɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɵ 
ɫɥɟɞɭɸɳɢɟ ɫɬɪɭɤɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɨɞɫɢɫɬɟɦɵ: 

− ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɪɭɤɨɜɨɞɹɳɟɝɨ ɫɨɫɬɚɜɚ, 
ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɡɜɟɧɶɟɜ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ Ɋɋɑɋ; 

− ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɢ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ 
ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢɹɬɢɹ ɨɛ ɭɝɪɨɡɟ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɑɋ, ɩɪɚɜɢɥɚɯ ɩɨɜɟɞɟɧɢɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɜɟɪɝɲɟɣɫɹ ɟɟ ɜɨɡɞɟɣɫɬɜɢɸ ɢ ɞɪɭɝɢɯ ɦɟɪɨɩɪɢɹɬɢɹɯ ɜ ɪɚɦɤɚɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ; 

− ȺɋɈ ɧɚɫɟɥɟɧɢɹ ɨɛ ɭɝɪɨɡɟ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɑɋ, ɩɪɚɜɢɥɚɯ ɩɨɜɟɞɟɧɢɹ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɜɟɪɝɲɟɣɫɹ ɟɟ ɜɨɡɞɟɣɫɬɜɢɸ. 

Ɋɟɚɥɢɡɚɰɢɹ ɮɭɧɤɰɢɣ ɨɩɨɜɟɳɟɧɢɹ ɪɭɤɨɜɨɞɹɳɟɝɨ ɫɨɫɬɚɜɚ, ɩɟɪɫɨɧɚɥɚ ɢ 
ɧɚɫɟɥɟɧɢɹ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ Ⱥɋ, 
ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬɫɹ ɢɡ ɝɨɬɨɜɵɯ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. 

Ɉɫɧɨɜɧɨɣ ɩɨɞɫɢɫɬɟɦɨɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ Ⱥɋ, 
ɹɜɥɹɟɬɫɹ ɫɟɬɶ ɫɜɹɡɢ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ (ɋɋɉȾ), ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɟɞɢɧɭɸ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɭɸ ɫɟɬɶ ɫɜɹɡɢ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ 
ɨɩɨɜɟɳɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɦɧɨɝɨɭɪɨɜɧɟɜɭɸ ɦɨɞɟɥɶ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɚɹ 
ɪɟɚɥɢɡɭɟɬɫɹ ɩɭɬɟɦ ɩɟɪɟɞɚɱɢ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɭɧɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɰɟɧɬɪɵ ɨɩɨɜɟɳɟɧɢɹ ɩɨɞɱɢɧɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɩɪɨɜɟɞɟɧɢɟ ɢɦɢ 
ɨɩɨɜɟɳɟɧɢɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɢ ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɟɡɭɥɶɬɚɬɚɯ 
ɨɩɨɜɟɳɟɧɢɹ. ɐɟɧɬɪ ɨɩɨɜɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɪɨɢɡɜɨɞɢɬ 
ɨɩɨɜɟɳɟɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ, ɡɚɩɭɫɤ ɫɢɪɟɧɧɨɝɨ ɢ ɪɟɱɟɜɨɝɨ ɨɡɜɭɱɢɜɚɧɢɹ ɜ ɡɨɧɟ 
ɫɜɨɟɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. 

ɋɬɟɩɟɧɶ ɪɚɡɜɢɬɨɫɬɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɜɫɟɯ ɩɨɞɫɢɫɬɟɦ, ɩɨɬɟɧɰɢɚɥ 
ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɤɨɥɢɱɟɫɬɜɨ 
ɭɩɪɚɜɥɹɟɦɵɯ ɬɟɪɦɢɧɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɟɫɭɪɫɚɦɢ ɫɟɬɢ ɫɜɹɡɢ ɢ 
ɩɟɪɟɞɚɱɢ ɨɛɴɟɤɬɨɜ ɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɰɟɥɨɦ, ɚ ɭɪɨɜɟɧɶ ɩɨɥɧɨɦɨɱɢɣ ɜ ɢɟɪɚɪɯɢɢ 
ɅɋɈ ɜɨɡɪɚɫɬɚɟɬ ɫɧɢɡɭ ɜɜɟɪɯ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɥɚɬɮɨɪɦɵ, 
ɩɨɡɜɨɥɹɸɳɟɣ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɞɥɹ ɨɩɨɜɟɳɟɧɢɹ ɢ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɜɫɟ 
ɫɟɪɜɢɫɵ ɫɨɜɪɟɦɟɧɧɵɯ ɝɨɪɨɞɫɤɢɯ, ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɢ ɝɥɨɛɚɥɶɧɵɯ 
ɦɭɥɶɬɢɫɟɪɜɢɫɧɵɯ ɫɟɬɟɣ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ Ethernet. 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɟɬɶ ɫɜɹɡɢ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɞɨɥɠɧɚ ɛɵɬɶ ɟɞɢɧɨɣ ɞɥɹ 
ɜɫɟɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ Ⱥɋ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ 
ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɨɩɨɜɟɳɟɧɢɹ ɢ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ ɩɟɪɫɨɧɚɥɚ ɢ ɧɚɫɟɥɟɧɢɹ, 
ɩɭɧɤɬɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɭɧɤɬɚɦɢ ɨɩɨɜɟɳɟɧɢɹ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɤɨɦɩɥɟɤɫɚɦɢ. ȼ ɪɚɦɤɚɯ ɋɋɉȾ 
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ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɚɡɜɟɪɬɵɜɚɧɢɟ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ 
ɫɬɚɧɞɚɪɬɨɜ IEEE 802.11b/g (Wi-Fi) ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɟɡɟɪɜɧɵɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɫ 
ɩɭɧɤɬɚɦɢ ɨɩɨɜɟɳɟɧɢɹ. 

ɋ ɭɱɟɬɨɦ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɩɨɫɬɚɜɳɢɤɨɜ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɅɋɈ ɢ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɨɩɵɬɚ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜ Ɋɨɫɫɢɢ ɅɋɈ ɧɚ ɍɪɚɥɶɫɤɨɣ  ȽЭɋ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɧɚɫɟɥɟɧɢɹ  ɁȺɈ  ɇɉɈ  «ɋɟɧɫɨɪ» (ɝ. əɪɨɫɥɚɜɥɶ), ɤɨɬɨɪɨɟ 
ɭɫɬɚɧɨɜɥɟɧɨ ɭɠɟ  ɧɚ  ɦɧɨɝɢɯ  ɫɬɚɧɰɢɹɯ  ɈȺɈ  «ɊɭɫȽɢɞɪɨ»:  ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ,  
Ɇɚɣɧɫɤɨɣ, ɀɢɝɭɥɟɜɫɤɨɣ,  ȼɨɬɤɢɧɫɤɨɣ, Ʉɚɦɫɤɨɣ ȽЭɋ.  

ɇɚ ɐɉɍ ɍɪɚɥɶɫɤɨɣ ȽЭɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ: 
− ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ (ɉ-166 Ⱥɉɍ) - ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ, ɩɪɢɟɦɚ ɫɢɝɧɚɥɨɜ ɢ ɪɟɱɟɜɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɩɨ ɌȺɋɐɈ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɟɪɟɞɚɱɢ 
ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɚɜɚɪɢɢ ɜ ɨɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɢ 
ɱɪɟɡɜɵɱɚɣɧɵɦ ɫɢɬɭɚɰɢɹɦ ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɧɚ Ɂɉɍ 
ɧɚɱɚɥɶɧɢɤɚ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 

− ɚɛɨɧɟɧɬɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ (ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɶ) - ɞɥɹ ɤɨɧɬɪɨɥɹ ɪɟɱɟɜɨɣ 
ɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɩɨ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɟ ɨɩɨɜɟɳɟɧɢɹ; 

− ɫɪɟɞɫɬɜɚ ɩɪɹɦɨɣ ɬɟɥɟɮɨɧɧɨɣ ɫɜɹɡɢ ɢ ɪɚɞɢɨɫɜɹɡɢ ɫ ɨɩɟɪɚɬɢɜɧɵɦ 
ɞɟɠɭɪɧɵɦ ɨɪɝɚɧɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ ȽɈɑɋ ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

ɇɚ ɭɡɥɟ ɫɜɹɡɢ ɍɪɚɥɶɫɤɨɣ ȽЭɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ: 
− ɛɥɨɤ ɤɨɦɦɭɬɚɰɢɢ ɫɨɨɛɳɟɧɢɣ (ɉ-166 ȻɄɋ) - ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɤɨɦɚɧɞ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɱɟɜɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɅɋɈ ɢɡ 
ɌȺɋɐɈ, ɧɚ ɤɨɦɩɥɟɤɬɵ ɚɩɩɚɪɚɬɭɪɵ ɨɩɨɜɟɳɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɭɡɥɚɯ ɫɜɹɡɢ 
ȽЭɋ, ɩɨɫɟɥɤɚ, ɝɨɪɨɞɚ, ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ; 

− ɛɥɨɤ ɨɩɨɜɟɳɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɵɣ (ɉ-166 ȻɈɍ) - ɞɥɹ ɩɪɢɟɦɚ ɤɨɦɚɧɞ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɱɟɜɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɅɋɈ ɢ 
ɌȺɋɐɈ, ɢ ɩɟɪɟɞɚɱɢ ɢɯ ɧɚ ɛɥɨɤ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɚɞɢɨɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ ɭɡɥɚ (ɉ-
166 ȻɉɊ), ɛɥɨɤ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɤɨɦɩɥɟɤɬɨɜ (ɉ-166 ȻɂɄ), ɚ ɬɚɤɠɟ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɫɢɪɟɧɚɦɢ; 

− ɛɥɨɤ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɚɞɢɨɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ ɭɡɥɚ (ɉ-166 ȻɉɊ) - ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɢ ɩɟɪɟɤɥɸɱɟɧɢɹ 
ɪɚɞɢɨɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ ɭɫɢɥɢɬɟɥɹ ȽЭɋ ɧɚ ɩɟɪɟɞɚɱɭ ɪɟɱɟɜɨɣ ɢɧɮɨɪɦɚɰɢɢ; 

− ɛɥɨɤ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɤɨɦɩɥɟɤɬɨɜ (ɉ-166 ȻɂɄ) - ɞɥɹ ɰɢɪɤɭɥɹɪɧɨɝɨ 
ɨɩɨɜɟɳɟɧɢɹ ɪɭɤɨɜɨɞɫɬɜɚ ȽЭɋ ɩɨ ɫɥɭɠɟɛɧɵɦ ɬɟɥɟɮɨɧɚɦ. 

ɇɚ Ɋɚɞɢɨɬɟɥɟɜɢɡɢɨɧɧɨɣ ɩɟɪɟɞɚɸɳɟɣ ɫɬɚɧɰɢɢ (ɊɌɉɋ)  ɝ. ɑɭɫɨɜɨɣ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ: 

− ɛɥɨɤ ɨɩɨɜɟɳɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɵɣ (ɉ-166 ȻɈɍ) - ɞɥɹ ɩɪɢɟɦɚ ɤɨɦɚɧɞ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɱɟɜɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɅɋɈ ɢ 
ɌȺɋɐɈ, ɢ ɩɟɪɟɞɚɱɢ ɢɯ ɧɚ ɛɥɨɤ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɚɞɢɨɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ ɭɡɥɚ (ɉ-
166 ȻɉɊ), ɛɥɨɤ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɤɨɦɩɥɟɤɬɨɜ (ɉ-166 ȻɂɄ), ɚ ɬɚɤɠɟ ɞɥɹ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɫɢɪɟɧɚɦɢ ɦɟɫɬɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ; 

ɇɚ ɭɡɥɟ ɫɜɹɡɢ ɝɨɪɨɞɚ ɑɭɫɨɜɨɣ (ɉȺɈ «Ɋɨɫɬɟɥɟɤɨɦ») ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ:  



131 

 

−  ɛɥɨɤ ȻɄɋ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ȽЭɋ ɫ 
ɌȺɋɐɈ ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 

− ɛɥɨɤ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɤɨɦɩɥɟɤɬɨɜ (ɉ-166 ȻɂɄ) - ɞɥɹ ɨɩɨɜɟɳɟɧɢɹ 
ɪɭɤɨɜɨɞɹɳɟɝɨ ɫɨɫɬɚɜɚ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ȽЭɋ ɩɨ ɬɟɥɟɮɨɧɚɦ; 

− ɛɥɨɤ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɚɞɢɨɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ ɭɡɥɚ (ɉ-166 ȻɉɊ). 
 
9.5 ɋɬɪɭɤɬɭɪɚ ɤɨɦɩɥɟɤɫɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥя ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ГЭɋ 
 
9.5.1 Ɉɩɢɫɚɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢя ɤɨɦɩɥɟɤɫɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 

(ɄɌɋ) ɅɋɈ ɍɪɚɥɶɤɨɣ ГЭɋ 
 
ɉɨɞɫɢɫɬɟɦɚ ȺɋɈ ɫɨɡɞɚɟɬɫɹ ɧɚ ɛɚɡɟ ɛɥɨɤɚ ɬɢɩɚ ȺɋɈ-6-3, ɝɞɟ 6 – 

ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɩɨɜɟɳɚɟɦɵɯ ɤɚɧɚɥɨɜ, ɬɚɤɢɯ ɤɚɤ ɑɭɫɨɜɫɤɨɟ 
ɦɟɞɢɰɢɧɫɤɨɟ ɭɱɢɥɢɳɟ, ɊɌɉɋ ɑɭɫɨɜɨɣ, ɐɟɧɬɪɚɥɶɧɚɹ ɝɨɪɨɞɫɤɚɹ ɛɨɥɶɧɢɰɚ, ɉȺɈ 
«Ɋɨɫɬɟɥɟɤɨɦ», ȺɁɋ ɢ ɆȻɈɍ ȾɈȾ ɐɟɧɬɪ Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɞɟɬɟɣ 
«Ɋɨɜɟɫɧɢɤ». ɍɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɨɩɨɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɹɳɢɣ ɫɨɫɬɚɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɥɭɠɛɵ ɢ ɜɟɞɨɦɫɬɜɚ ɜ ɫɥɭɱɚɟ ɭɝɪɨɡɵ ɢɥɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɑɋ ɩɨ ɫɥɭɠɟɛɧɵɦ, ɞɨɦɚɲɧɢɦ, ɫɨɬɨɜɵɦ ɢ ɞɪɭɝɢɦ ɬɟɥɟɮɨɧɧɵɦ 
ɧɨɦɟɪɚɦ. ɉɨ 6 ɤɚɧɚɥɚɦ, ɩɪɢ ɭɫɥɨɜɢɢ ɬɨɧɚɥɶɧɨɝɨ ɧɚɛɨɪɚ ɢ 15-ɫɟɤɭɧɞɧɨɝɨ 
ɫɨɨɛɳɟɧɢɹ, ɡɚ 7 ɦɢɧɭɬ ɦɨɠɟɬ ɛɵɬɶ ɨɩɨɜɟɳɟɧɨ ɞɨ 100 ɚɛɨɧɟɧɬɨɜ. Ⱦɥɹ ɩɪɹɦɨɝɨ 
ɜɵɯɨɞɚ ɜ ɫɟɬɶ ɫɨɬɨɜɨɣ ɫɜɹɡɢ (ɧɚ ɫɥɭɱɚɣ ɨɛɪɵɜɚ ɩɪɨɜɨɞɧɵɯ ɚɛɨɧɟɧɬɫɤɢɯ ɥɢɧɢɣ) 
ɩɪɢɦɟɧɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ȺɋɈ-1-3Ɇ. 

ɋɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɧɚɫɟɥɟɧɢɹ (ɋɈɇ) ɫɨɡɞɚɧɚ ɧɚ ɨɫɧɨɜɟ ɭɩɪɚɜɥɹɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ (ɍɁɋ1, ɍɁɋ2 ɢ ɍɁɋ3) ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɩɨɜɟɳɟɧɢɹ. ȼ 
ɤɚɱɟɫɬɜɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɫɢɥɢɬɟɥɶɧɵɟ ɛɥɨɤɢ ɢ 
ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɢ. 

ɍɫɬɪɨɣɫɬɜɨ ɍɁɋ2-2Ⱥ25ɇ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɭɫɢɥɢɬɟɥɹɦɢ 
ɦɨɳɧɨɫɬɢ (ɛɥɨɤ ɤɨɦɦɭɬɚɰɢɢ ɢ ɤɨɧɬɪɨɥɹ ɥɢɧɢɣ – ȻɄɄ), ɨɫɧɚɳɟɧɵ Ethernet-
ɢɧɬɟɪɮɟɣɫɨɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɲɢɪɨɤɨɩɨɥɨɫɧɨɣ ɫɟɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɚ ɬɚɤ 
ɠɟ ɢɧɬɟɪɮɟɣɫɨɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɭɡɤɨɩɨɥɨɫɧɵɯ ɍɄȼ-ɬɪɚɧɫɢɜɟɪɨɜ. Ⱦɚɧɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɢɫɬɟɦɭ ɨɩɨɜɟɳɟɧɢɹ ɧɚ ɐɟɧɬɪɚɥɶɧɨɣ ɝɨɪɨɞɫɤɨɣ 
ɛɨɥɶɧɢɰɟ, ɧɚ ȺɁɋ ɢ ɧɚ ɐɟɧɬɪɟ Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɞɟɬɟɣ 
«Ɋɨɜɟɫɧɢɤ». 

ɍɫɬɪɨɣɫɬɜɚ ɍɁɋ3-1Ⱥɯ9ɇ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɪɚɞɢɨɬɪɚɧɫɥɹɰɢɨɧɧɵɯ 
ɭɫɢɥɢɬɟɥɟɣ ɦɨɳɧɨɫɬɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ 
ɭɫɬɪɨɣɫɬɜɚ ɜ ɟɝɨ ɨɛɨɡɧɚɱɟɧɢɢ ɛɭɤɜɚ «ɯ» ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɹ: 2 - ɞɥɹ 
250ȼɬ (ɍɆ250), 3 - ɞɥɹ 500ȼɬ (ɍɆ500). ȼɵɯɨɞɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɧɨɦɢɧɚɥ ɧɚɩɪɹɠɟɧɢɹ ɜ ɥɢɧɢɹɯ 120ȼ. ɍɆ250 ɪɚɡɦɟɳɚɟɬɫɹ ɜ 
ɫɢɫɬɟɦɟ ɨɩɨɜɟɳɟɧɢɹ ɧɚ ɐɟɧɬɪɚɥɶɧɨɣ ɝɨɪɨɞɫɤɨɣ ɛɨɥɶɧɢɰɟ; ɍɆ500 - ɜ ȺɁɋ, ɧɚ 
ɐɟɧɬɪɚɥɶɧɨɣ ɝɨɪɨɞɫɤɨɣ ɛɨɥɶɧɢɰɟ, ɧɚ ɐɟɧɬɪɟ Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
ɞɟɬɟɣ «Ɋɨɜɟɫɧɢɤ», ɚ ɬɚɤ ɠɟ ɧɚ ɝɢɞɪɨɭɡɥɟ ɍɪɚɥɶɫɤɨɣ ȽЭɋ. 

ɍɫɬɪɨɣɫɬɜɚ ɍɁɋ3-1Ⱥ17ɇ (ɍɁɋ3.1) ɢ ɍɁɋ3-1Ⱥ35ɇ (ɍɁɋ3.2) ɩɪɢɦɟɧɹɸɬɫɹ 
ɞɥɹ ɩɟɪɟɯɜɚɬɚ ɬɟɥɟ-ɪɚɞɢɨɬɪɚɧɫɥɹɰɢɢ. ɍɁɋ3-1Ⱥ17ɇ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɡɞɚɧɢɢ 
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ɍɪɚɥɶɫɤɨɣ ȽЭɋ ɜ ɩɨɦɟɳɟɧɢɢ ɭɡɥɚ ɫɜɹɡɢ ɢ ɩɟɪɟɯɜɚɬɵɜɚɟɬ ɬɪɚɧɫɥɹɰɢɸ 
ɪɚɞɢɨɫɟɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. ɍɁɋ3-1Ⱥ35ɇ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɢɫɬɟɦɟ ɨɩɨɜɟɳɟɧɢɹ ɜ 
ɐɟɧɬɪɚɥɶɧɨɣ ɝɨɪɨɞɫɤɨɣ ɛɨɥɶɧɢɰɟ, ɜ ɊɉɌɋ ɑɭɫɨɜɨɝɨ ɢ ɜ ɐɟɧɬɪɟ 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɞɟɬɟɣ «Ɋɨɜɟɫɧɢɤ» ɢ ɫɥɭɠɢɬ ɞɥɹ ɩɟɪɟɯɜɚɬɚ 
ɤɚɧɚɥɨɜ ɡɜɭɤɨɜɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɬɪɟɯ ɮɟɞɟɪɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɬɟɥɟɜɢɡɢɨɧɧɨɝɨ 
ɜɟɳɚɧɢɹ. 

ɍɩɪɚɜɥɟɧɢɟ ɨɛɟɢɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ (ȺɋɈ ɢ ɋɈɇ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɉɍɈ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɫɨɛɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɉЭȼɆ (ɌɉЭȼɆ), ɤɨɬɨɪɵɟ 
ɫɨɞɟɪɠɚɬ ɛɚɡɵ ɞɚɧɧɵɯ ɨɩɨɜɟɳɚɟɦɵɯ ɚɛɨɧɟɧɬɨɜ ɢ ɜɨɡɦɨɠɧɵɟ ɫɰɟɧɚɪɢɢ 
ɨɩɨɜɟɳɟɧɢɹ. ɉɍɈ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɨɦɟɳɟɧɢɟ ɭɡɥɚ ɫɜɹɡɢ ɍɪɚɥɶɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ. Ʉ ɧɟɦɭ ɩɨɞɤɥɸɱɚɸɬɫɹ ɜɫɟ ɛɥɨɤɢ ɭɩɪɚɜɥɟɧɢɹ ɨɤɨɧɟɱɧɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ, ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɩɨ ɬɟɥɟɮɨɧɚɦ, ɫɢɫɬɟɦɚ ɡɚɩɢɫɢ ɩɟɪɟɝɨɜɨɪɨɜ 
ɞɢɫɩɟɬɱɟɪɚ. 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɦɩɥɟɤɫɚ ɨɩɨɜɟɳɟɧɢɹ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɭɸ 
ɫɥɭɠɛɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɚɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɢɯ ɪɚɡɥɢɱɧɵɦ 
ɞɢɫɩɟɬɱɟɪɚɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɪɟɝɥɚɦɟɧɬɨɦ, 
ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɞɨɩɭɫɤɚ ɢ ɩɪɚɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ɫɢɫɬɟɦɵ. 
ɋɩɟɰɢɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɢɟɪɚɪɯɢɱɟɫɤɭɸ, 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ, ɜ ɤɨɬɨɪɨɣ ɨɩɟɪɚɬɨɪ (ɞɢɫɩɟɬɱɟɪ ɐɉɍ ɍɪɚɥɶɫɤɨɣ 
ȽЭɋ), ɦɨɠɟɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɱɢɧɟɧɧɨɝɨ ɭɪɨɜɧɹ. 
Эɬɨ ɞɟɥɚɟɬ ɫɢɫɬɟɦɭ ɛɨɥɟɟ ɠɢɜɭɱɟɣ ɢ ɭɩɪɚɜɥɹɟɦɨɣ. 

ɋ ɩɨɦɨɳɶɸ ɭɫɬɪɨɣɫɬɜɚ ɍɍɁɋ1 ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɨɩɪɹɠɟɧɢɟ ɫ 
ɪɟɝɢɨɧɚɥɶɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ 
ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ. 

ɋɢɫɬɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɨɹɧɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢ ɤɚɧɚɥɨɜ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɫɛɨɟɜ ɜ ɪɚɛɨɬɟ ɜɵɞɚɟɬɫɹ 
ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɢɩɟ ɨɲɢɛɤɢ, ɪɚɡɦɟɳɟɧɢɢ ɜɵɲɟɞɲɟɝɨ ɢɡ ɫɬɪɨɹ ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ 
ɤɚɧɚɥɚ ɫɜɹɡɢ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɭɫɬɪɚɧɟɧɢɹ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ ɫɢɫɬɟɦɨɣ. 

Ⱥɩɩɚɪɚɬɭɪɚ ɉɍɈ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ 
ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 

− ɩɪɢɟɦ ɨɬ ɜɵɲɟɫɬɨɹɳɟɝɨ ɉɍɈ ɫɢɝɧɚɥɨɜ ɢ ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ, 
ɟɟ ɪɟɝɢɫɬɪɚɰɢɸ ɧɚ ɦɚɲɢɧɧɵɯ (ɬɟɯɧɢɱɟɫɤɢɯ) ɧɨɫɢɬɟɥɹɯ ɫ ɮɢɤɫɚɰɢɟɣ ɢɫɬɨɱɧɢɤɚ 
ɢ ɜɪɟɦɟɧɢ ɩɨɫɬɭɩɥɟɧɢɹ ɢ ɟɟ ɯɪɚɧɟɧɢɟ; 

− ɡɜɭɤɨɜɭɸ ɢɧɞɢɤɚɰɢɸ ɮɚɤɬɚ ɩɨɫɬɭɩɥɟɧɢɹ ɫɢɝɧɚɥɚ (ɢɧɮɨɪɦɚɰɢɢ), 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɫɨɫɬɚɜɭ ɉɍɈ ɜ ɡɜɭɤɨɜɨɦ 
ɜɢɞɟ, ɧɚ ɷɤɪɚɧɟ ɜɢɞɟɨɬɟɪɦɢɧɚɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜɵɜɨɞ ɩɨɥɭɱɟɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɩɟɱɚɬɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ; 

− ɪɟɬɪɚɧɫɥɹɰɢɸ ɩɨɥɭɱɟɧɧɨɣ ɨɬ ɜɵɲɟɫɬɨɹɳɟɝɨ ɉɍɈ ɢɧɮɨɪɦɚɰɢɢ ɧɚ 
ɉɍɈ ɧɢɠɟɫɬɨɹɳɟɝɨ ɭɪɨɜɧɹ ɢɥɢ ɨɤɨɧɟɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɚɞɪɟɫɚɰɢɟɣ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɩɨɫɬɭɩɢɜɲɟɦ ɫɢɝɧɚɥɟ; 

− ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɚɩɩɚɪɚɬɭɪɵ ɉɍɈ, ɢɧɞɢɤɚɰɢɸ ɫɨɫɬɨɹɧɢɹ 
ɚɩɩɚɪɚɬɭɪɵ ɧɚ ɫɪɟɞɫɬɜɚɯ ɨɬɨɛɪɚɠɟɧɢɹ ɢ ɩɟɪɟɞɚɱɭ ɫɢɝɧɚɥɚ ɢɫɩɪɚɜɧɨɫɬɢ 
(ɧɟɢɫɩɪɚɜɧɨɫɬɢ) ɧɚ ɜɵɲɟɫɬɨɹɳɢɣ ɉɍɈ; 
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− ɩɨɥɭɱɟɧɢɟ ɫɢɝɧɚɥɨɜ ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɚɩɩɚɪɚɬɭɪɵ 
ɉɍɈ ɧɢɠɟɫɬɨɹɳɟɝɨ ɭɪɨɜɧɹ ɢ ɨɤɨɧɟɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɉɍɈ; 

− ɩɪɢɟɦ ɫɢɝɧɚɥɨɜ ɤɜɢɬɚɧɰɢɢ ɨ ɩɨɥɭɱɟɧɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ 
ɨɬ ɉɍɈ ɧɢɠɟɫɬɨɹɳɟɝɨ ɭɪɨɜɧɹ ɢ ɨɤɨɧɟɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɉɍɈ, 
ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɪɟɞɫɬɜɚɯ ɨɬɨɛɪɚɠɟɧɢɹ; 

− ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɨɩɨɜɟɳɟɧɢɹ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɫɨɨɛɳɟɧɢɹ 
(ɫɢɝɧɚɥɚ), ɜɪɟɦɟɧɢ ɟɝɨ ɩɟɪɟɞɚɱɢ (ɩɨɥɭɱɟɧɢɹ), ɩɪɢɱɢɧ ɧɟɩɨɥɭɱɟɧɢɹ, ɯɪɚɧɟɧɢɟ 
ɢɧɮɨɪɦɚɰɢɢ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ.  

 
9.5.2 Ɉɩɢɫɚɧɢɟ ɄɌɋ ɧɚ ɨɛɴɟɤɬɚɯ 
 
Ʉɨɦɩɥɟɤɫ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɩɨɜɟɳɟɧɢɹ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 

ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: 
− ɩɭɥɶɬɵ ɭɩɪɚɜɥɟɧɢɹ ɨɩɨɜɟɳɟɧɢɟɦ (ɉɍɈ); 
− ɩɭɧɤɬɵ ɨɩɨɜɟɳɟɧɢɹ; 
− ɫɪɟɞɫɬɜɚ ɫɜɹɡɢ. 
ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɨɩɨɜɟɳɟɧɢɟɦ – ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɉЭȼɆ ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫɩɟɰɢɚɥɶɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɩɨɡɜɨɥɹɸɳɚɹ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɢɨɪɢɬɟɬɚɦɢ ɢ ɭɪɨɜɧɹɦɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. ȼ ɩɨɦɟɳɟɧɢɢ ɭɡɥɚ ɫɜɹɡɢ 
ɍɪɚɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚɩɚɫɧɨɣ ɉɍɈ. Ƚɥɚɜɧɵɣ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ 
ɐɉɍ ɍɪɚɥɶɫɤɨɣ ȽЭɋ. 

ɉɍɈ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
− Ⱥɋ ɨɩɨɜɟɳɟɧɢɹ ɚɛɨɧɟɧɬɨɜ ɩɨ ɬɟɥɟɮɨɧɧɵɦ ɤɚɧɚɥɚɦ; 
− ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ ɫɜɹɡɢ ɞɥɹ 

ɫɜɹɡɢ ɫ ɩɭɧɤɬɚɦɢ ɨɩɨɜɟɳɟɧɢɹ; 
− ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɚɞɢɨɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ ɭɡɥɚ ɢ ɫɢɫɬɟɦɵ 

ɤɨɦɚɧɞɧɨ-ɩɨɢɫɤɨɜɨɣ ɫɜɹɡɢ ɧɚ ɩɟɪɟɞɚɱɭ ɫɢɝɧɚɥɨɜ ɨɩɨɜɟɳɟɧɢɹ; 
ɉɭɧɤɬɵ ɨɩɨɜɟɳɟɧɢɹ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɝɨɪɨɞɟ ɑɭɫɨɜɨɣ. Ɉɧɢ ɜɤɥɸɱɚɸɬ ɜ 

ɫɟɛɹ ɡɜɭɤɨɭɫɢɥɢɬɟɥɶɧɵɟ ɤɨɦɩɥɟɤɫɵ ɢ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɢ. 
Ƚɪɨɦɤɨɝɨɜɨɪɢɬɟɥɶ ɪɭɩɨɪɧɵɣ ɉ-05-01 120ȼ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɍɪɚɥɶɫɤɨɦ 

ɝɢɞɪɨɭɡɥɟ, ɧɚ ɐɟɧɬɪɚɥɶɧɨɣ ɝɨɪɨɞɫɤɨɣ ɛɨɥɶɧɢɰɟ ɢ ɧɚ ɐɟɧɬɪɟ Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ ɞɟɬɟɣ «Ɋɨɜɟɫɧɢɤ». 

Ƚɪɨɦɤɨɝɨɜɨɪɢɬɟɥɶ ɪɭɩɨɪɧɵɣ ȽɊ100.03 120ȼ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɐɟɧɬɪɚɥɶɧɨɣ 
ɝɨɪɨɞɫɤɨɣ ɛɨɥɶɧɢɰɟ, ɧɚ ɐɟɧɬɪɟ Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɞɟɬɟɣ 
«Ɋɨɜɟɫɧɢɤ», ɧɚ ȺɁɋ, ɧɚ ɑɭɫɨɜɫɤɨɦ ɦɟɞ. ɭɱɢɥɢɳɟ ɢ ɧɚ ɉȺɈ «Ɋɨɫɬɟɥɟɤɨɦ». 

Ƚɪɨɦɤɨɝɨɜɨɪɢɬɟɥɶ ɪɭɩɨɪɧɵɣ ȽɊ10.04 ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ȺɁɋ.  
Ɂɜɭɤɨɭɫɢɥɢɬɟɥɶɧɵɣ ɛɥɨɤ ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɭɩɪɚɜɥɟɧɢɹ ɍɁɋ-2-

0Ⱥ35ɇ ɦɨɳɧɨɫɬɶɸ 400ȼɬ (ɍȻ400) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɢɫɬɟɦɟ ɨɩɨɜɟɳɟɧɢɹ ɧɚ 
ɑɭɫɨɜɫɤɨɦ ɦɟɞ. ɭɱɢɥɢɳɟ ɢ ɧɚ ɉȺɈ «Ɋɨɫɬɟɥɟɤɨɦ». 

ɍɫɬɪɨɣɫɬɜɨ ɫɨɩɪɹɠɟɧɢɹ ɍɍ3ɋ1-1Ɍ0Ɋ ɫ ɞɟɣɫɬɜɭɸɳɟɣ ȺɋɐɈ ɝɨɪɨɞɚ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ Ƚɍ Ɇɑɋ Ɋɨɫɫɢɢ ɩɨ ɉɟɪɦɫɤɨɦɭ ɤɪɚɸ, ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɍɋ 
ɍɪɚɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɚɪɟɧɞɨɜɚɧɧɨɦɭ 4-ɯ ɩɪɨɜɨɞɧɨɦɭ ɤɚɧɚɥɭ 
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ɤ ɌЭ3 ɆȾɄ-04Ⱥ, ɤɨɬɨɪɵɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɭɫɬɪɨɣɫɬɜɨ ɉ166-ȻɄɋ ɊȺɋɐɈ ɜ 
ɉɟɪɦɢ. 

 
9.5.3 Ɉɫɨɛɟɧɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢя ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɜ 

ɩɭɫɤɨɜɨɦ, ɧɨɪɦɚɥɶɧɨɦ ɢ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɚɯ. ɋɢɫɬɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢя 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɨɞɢɧɚɤɨɜɨ ɜ ɩɭɫɤɨɜɨɦ ɢ 

ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɚɯ. ȼ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ (ɨɬɤɥɸɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ) ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɯɨɞɹɬ ɧɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɬ ɜɫɬɪɨɟɧɧɵɯ ɢɥɢ 
ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ. 

Ⱦɥɹ ɩɭɧɤɬɨɜ ɪɚɡɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 
ɢɫɬɨɱɧɢɤɨɜ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɞɞɟɪɠɢɜɚɬɶ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɢɫɬɟɦɵ: 

− ɡɜɭɤɨɭɫɢɥɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ – ɦɢɧɢɦɭɦ 2 ɱɚɫɨɜ ɩɨɫɥɟ 
ɨɬɤɥɸɱɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

− ɨɫɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ – ɦɢɧɢɦɭɦ 6 ɱɚɫɨɜ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ 
ɨɫɧɨɜɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 
9.6 ɋɪɟɞɫɬɜɚ ɬɟɥɟɨɛɪɚɛɨɬɤɢ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ  
 
ɋɨɡɞɚɜɚɟɦɚɹ ɜ ɪɚɦɤɚɯ ɷɬɨɝɨ ɩɪɨɟɤɬɚ ɛɟɫɩɪɨɜɨɞɧɚɹ ɲɢɪɨɤɨɩɨɥɨɫɧɚɹ ɫɟɬɶ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨɛɟɫɩɟɱɢɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɭɥɶɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ 
ɨɩɨɜɟɳɟɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɩɨɜɟɳɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɜɫɟ ɭɩɪɚɜɥɹɸɳɢɟ 
ɭɫɬɪɨɣɫɬɜɚ ɍɍɁɋ, ɍɁɋ ɢ ЭȼɆ ɫɧɚɛɠɟɧɵ Ethernet-ɢɧɬɟɪɮɟɣɫɚɦɢ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, 
ɱɬɨ ɨɛɴɟɤɬɵ ɨɩɨɜɟɳɟɧɢɹ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɵ, ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɵɦ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɜɧɟɞɪɟɧɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɢɫɬɟɦɵ, 
ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɪɚɞɢɨɤɚɧɚɥɚ. ɉɪɢ ɷɬɨɦ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
ɫɨɟɞɢɧɟɧɢɹ ɨɤɨɧɟɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɫɟɬɶɸ ɞɨɫɬɭɩɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 
256ɤɛɢɬ/ɫ. 

Ⱦɥɹ ɪɟɡɟɪɜɧɨɣ ɫɜɹɡɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɡɤɨɩɨɥɨɫɧɵɟ ɍɄȼ-ɪɚɞɢɨɫɬɚɧɰɢɢ. 
 
9.7 Ɉɛɳɢɣ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢя 
 
ȼ ɨɛɳɟɦ, ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ – ɷɬɨ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɨɩɨɜɟɳɟɧɢɟ ɢ ɥɨɤɚɥɶɧɨɟ. 
ɐɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɨɩɨɜɟɳɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɊȺɋɐɈ. ɋɨɨɛɳɟɧɢɟ, 

ɩɨɫɬɭɩɚɸɳɟɟ ɢɡ ɊȺɋɐɈ, ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸɳɟɝɨ ɜɚɪɢɚɧɬɚ: 
 «ȼɧɢɦɚɧɢɟ! Ƚɨɜɨɪɢɬ ɲɬɚɛ ɩɨ ɞɟɥɚɦ ȽɈ ɢ ɑɋ ɝɨɪɨɞɚ (ɨɛɥɚɫɬɢ). 

Ƚɪɚɠɞɚɧɟ! ɉɪɨɢɡɨɲɥɚ ɚɜɚɪɢɹ ɧɚ … (ɬɚɤɨɦ ɬɨ) ɤɨɦɛɢɧɚɬɟ ɫ ɜɵɛɪɨɫɨɦ 
ɯɢɦɢɱɟɫɤɢ ɨɩɚɫɧɨɝɨ ɜɟɳɟɫɬɜɚ. ȼ ɡɨɧɭ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɪɚɠɟɧɢɹ ɩɨɩɚɞɚɸɬ … 
(ɢɞɟɬ ɩɟɪɟɱɢɫɥɟɧɢɟ ɭɥɢɰ, ɤɜɚɪɬɚɥɨɜ, ɪɚɣɨɧɨɜ). ɇɚɫɟɥɟɧɢɸ, ɩɪɨɠɢɜɚɸɳɟɦɭ ɧɚ 
ɭɥɢɰɚɯ … (ɬɚɤɢɯ-ɬɨ), ɢɡ ɩɨɦɟɳɟɧɢɣ ɧɟ ɜɵɯɨɞɢɬɶ. ɇɚɫɟɥɟɧɢɸ, ɩɪɨɠɢɜɚɸɳɟɦɭ 
ɧɚ ɭɥɢɰɚɯ… (ɬɚɤɢɯ-ɬɨ), ɧɟɦɟɞɥɟɧɧɨ ɩɨɤɢɧɭɬɶ ɠɢɥɵɟ ɞɨɦɚ, ɭɱɪɟɠɞɟɧɢɹ, 
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ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɜɵɯɨɞɢɬɶ ɜ ɪɚɣɨɧɵ … (ɩɟɪɟɱɢɫɥɹɸɬɫɹ). ȼ ɞɚɥɶɧɟɣɲɟɦ 
ɞɟɣɫɬɜɭɣɬɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɲɢɦɢ ɭɤɚɡɚɧɢɹɦɢ». 

ɉɨ ɤɨɦɚɧɞɟ ɢɡ ɊȺɋɐɈ, ɩɨɥɭɱɟɧɧɨɣ ɩɨ ɱɟɬɵɪɟɯ ɩɪɨɜɨɞɧɨɣ ɚɪɟɧɞɨɜɚɧɧɨɣ 
ɥɢɧɢɢ, ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɅɋɈ ɬɪɚɧɫɥɢɪɭɟɬ ɩɨɥɭɱɟɧɧɵɟ ɫɨɨɛɳɟɧɢɹ ɧɚ ɬɚɤɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ, ɤɚɤ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɢ, ɫɢɪɟɧɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. ɅɋɈ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɟɪɟɯɜɚɬ ɡɜɭɤɨɜɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɰɟɧɬɪɚɥɶɧɵɯ 
ɤɚɧɚɥɨɜ ɬɟɥɟɜɢɞɟɧɢɹ ɢ ɪɚɞɢɨ, ɡɚɦɟɳɚɹ ɡɜɭɤɨɜɨɟ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɪɟɱɟɜɵɦ 
ɫɨɨɛɳɟɧɢɟɦ ɊȺɋɐɈ. 

ȼɬɨɪɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ – ɷɬɨ ɥɨɤɚɥɶɧɵɣ. ɅɋɈ 
ɡɚɩɭɫɤɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɤɪɢɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ȽЭɋ 
(ɩɪɟɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɡɚɬɨɩɥɟɧɢɟ ɠɢɡɧɟɧɧɨ-ɜɚɠɧɵɯ ɞɥɹ ɫɬɚɧɰɢɢ 
ɨɛɴɟɤɬɨɜ (ɨɛɨɪɭɞɨɜɚɧɢɹ) ȽЭɋ, ɩɨɠɚɪɵ ɢ ɞɪɭɝɢɟ ɩɪɢɱɢɧɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɑɋ). 

Ʉɪɨɦɟ ɬɨɝɨ ɥɨɤɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɦɨɠɟɬ ɡɚɩɭɫɤɚɬɶɫɹ ɜ ɪɭɱɧɨɦ 
ɪɟɠɢɦɟ ɞɟɠɭɪɧɵɦ ɞɢɫɩɟɬɱɟɪɨɦ (ɧɚɱɚɥɶɧɢɤɨɦ ɫɦɟɧɵ ɫɬɚɧɰɢɢ) ɩɪɢ ɨɩɚɫɧɨɫɬɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɑɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɝɥɚɦɟɧɬɨɦ ɞɟɣɫɬɜɢɣ ɞɟɠɭɪɧɨɝɨ 
ɞɢɫɩɟɬɱɟɪɚ. 

ɂɧɮɨɪɦɚɰɢɹ ɨ ɡɚɩɭɫɤɟ ɅɋɈ (ɜ ɪɭɱɧɨɦ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ) 
ɨɛɹɡɚɬɟɥɶɧɨ ɞɭɛɥɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢ ɩɨ ɬɟɥɟɮɨɧɭ ɜ ɊȺɋɐɈ. 

 



136 
 

ɁАɄɅЮЧЕНɂЕ 
 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ 
ɢ ɩɚɪɚɦɟɬɪɵ ɍɪɚɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ɑɭɫɨɜɚɹ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ 
I ɤɥɚɫɫɚ. 

ɇɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: 

 ɨɫɧɨɜɧɨɝɨ (ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1 %) Q0,1% = 6576ˏ3 ˔ ; 
 ɩɨɜɟɪɨɱɧɨɝɨ (ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01 %) Q0,01% = 7325 ˏ3 ˔ . 
ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ 𝑁˖˔˕ = 1350 МВ˕ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ Э˔˓.ˏːˆ =

12,924 ˏˎ˓ˇ. ˍВ˕ ∙ ч. 
ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

 𝐻min = 47 ˏ; 
 𝐻˓а˔ч = 65,5 ˏ; 
 𝐻max = 82 ˏ. 
 

 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ ȽЭɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 2758 ɦ3/ɫ.  

Ȼɵɥɚ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɬɢɩɚ  ɉɅȾ90-ȼ-750. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ 
ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɫɹ ɜɚɪɢɚɧɬ ɫ ɲɟɫɬɶɸ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ,  ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ 
ɤɨɥɟɫ ɫɨɫɬɚɜɥɹɟɬ 7,5 ɦ.  
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 93,8 ɨɛ/ɦɢɧ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1436/200-
80ɍɏɅ4 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 225 Ɇȼɬ.  
 Ⱦɚɥɟɟ ɛɵɥ ɜɵɛɪɚɧ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɢɩ Ɋɍ ɄɊɍЭ 500 ɤȼ, ɚ ɬɚɤɠɟ 
ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ȽЭɋ ɫ ɭɤɪɭɩɧɺɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ – "ɩɨɥɭɬɨɪɧɚɹ ɫɯɟɦɚ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 
ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

 ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɇȾɐ 630000/500-ɍ1; 
 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɆɇ – 6300/20; 
 ɞɥɹ ȼɅЭɉ – ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 3×300/66 (ɬɪɢ ɩɪɨɜɨɞɚ ɜ ɮɚɡɟ).  
 ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɷɥɟɝɚɡɨɜɵɣ 

ɤɨɦɩɥɟɤɫ HEC – 3 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ «ABB», ɜ ɤɚɱɟɫɬɜɟ ɹɱɟɟɤ ɄɊɍЭ ɛɵɥɢ 
ɜɵɛɪɚɧɵ ɹɱɟɣɤɢ əЭȽ-500Ʌ1 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ ɈȺɈ 
"Эɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɢɣ ɡɚɜɨɞ". 
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 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍЭ.  

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ 
ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɨɣ. 
 ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 

 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ – 114 ɦ; 
 ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɨɬɥɟɬɨɦ ɫɬɪɭɢ – 57 ɦ; 
 ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ – 20 ɦ; 
 ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ – 266 ɦ; 
 ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ – 138 ɦ. 

 ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 

 ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ – 72  ɦ; 
 ɨɬɦɟɬɤɚ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ –  127 ɦ;  
 ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 3; 
 ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 16 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 227,4 ɦ; 
 ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 20 ɦ.  
Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,35 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɍɪɚɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ 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 – 5 ɥɟɬ 3 ɦɟɫɹɰɚ;  
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,14 ɪɭɛ/ɤȼɬ 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 76 702,3 ɪɭɛ./ɤȼɬ. 
Иɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɍɪɚɥɶɫɤɨɣ ȽЭɋ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 
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ɉɊИЛɈɀȿɇИȿ A  
 

Аɧалɢɡ ɢсхɨдɧых даɧɧых 

Тɚɛɥɢɰɚ А.1 – Рɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Чɭɫɨɜɚɹ ɡɚ ɩɟɪɢɨɞ 
1923- 1972 ɝɝ. 

Рɚɫɯɨɞы ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 
Гɨɞ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ 

1923 570 500 960 12870 8500 8120 4170 1970 1420 2420 1340 910 3646 

1924 250 200 2000 5710 6730 11640 6740 3450 2830 3370 720 500 3678 

1925 460 400 640 5140 9370 7650 6410 3610 3230 2620 1140 840 3459 

1926 550 500 860 7160 11590 6230 4950 2990 3010 3700 1100 820 3622 

1927 420 350 510 4530 8620 8070 3820 1360 1020 1000 510 320 2544 

1928 550 500 420 6040 6440 6270 3690 1380 1230 1100 800 710 2428 

1929 580 450 640 6380 7460 6260 4020 2570 2480 3260 1580 860 3045 

1930 830 790 830 4270 7030 6330 4830 3130 2820 2210 1030 1020 2927 

1931 530 450 710 10690 9580 8860 3950 2580 2270 2090 1380 740 3653 

1932 440 410 1550 4220 9010 7250 3800 1770 1660 2470 630 460 2806 

1933 490 440 590 4140 14100 8870 4420 3390 2650 3180 1020 560 3654 

1934 570 470 740 5550 7400 14680 4580 2570 2890 2120 770 610 3579 

1935 560 520 880 5270 8240 6500 4360 3640 3020 3260 1460 810 3210 

1936 630 600 800 4080 6030 6550 5410 3340 2180 2400 870 690 2798 

1937 560 480 740 9180 10280 10140 5580 3430 2900 2660 1000 770 3977 

1938 480 420 570 3930 15070 8830 3810 2180 1680 1750 770 590 3340 
1939 360 300 420 6770 12910 9030 6630 3200 2960 2040 870 170 3805 
1940 630 480 670 8010 9410 11880 5060 2740 3320 3390 1840 710 4012 

1941 570 510 760 5990 9490 8730 4920 3670 3070 3630 2200 870 3701 

1942 580 470 600 5600 9190 10950 4290 2720 2150 3630 1420 90 3474 

1943 660 610 1030 16570 16390 9310 5240 3530 2900 3740 1930 930 5237 

1944 540 380 440 10080 10450 10740 7180 2970 3660 3610 2120 720 4408 

1945 620 500 550 10080 9690 4080 3860 1990 1710 1800 1840 850 3131 

1946 200 150 710 14390 10410 8050 4550 3030 2020 2920 980 640 4004 

1947 460 400 720 4290 8590 8540 3840 3140 3450 3700 2430 650 3351 

1948 400 350 640 4450 10630 9450 4740 2280 2160 2770 980 540 3283 

1949 560 460 760 9470 15840 10480 5330 3630 2330 2470 1780 1050 4513 

1950 460 360 1350 9910 14640 9880 5770 3650 3310 3150 2730 430 4637 

1951 570 500 690 4250 14480 6520 4700 3000 2840 2840 760 750 3492 

1952 590 500 720 6030 16640 10520 7480 3310 3300 2790 1300 830 4501 

1953 570 480 560 4550 11110 9400 4140 1940 1670 1890 1530 1000 3237 

1954 720 550 740 5770 13500 15840 8740 3610 3360 3670 1870 820 4933 

1955 700 570 890 16630 13530 10120 9530 3490 3430 3550 1840 1220 5458 

1956 720 620 1010 11870 15750 10130 6280 3480 3060 3600 2480 940 4995 

1957 570 470 710 10360 12980 7100 5240 3070 2720 2280 940 650 3924 

1958 660 580 880 6880 16020 8230 6120 3310 3480 3070 1610 810 4304 

1959 610 500 690 4720 10880 13980 7320 3570 3300 3090 1090 760 4209 

1960 550 460 620 9400 16430 9200 5610 3170 2750 2640 1170 470 4373 
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Оɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ A  
 
Оɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰы А.1 

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

1961 480 350 1200 7730 11200 6090 3840 1230 1280 1410 440 750 3000 

1962 550 530 810 18980 13750 7740 6600 3420 3110 3500 1220 700 5076 

1963 1246 1256 1376 4634 5014 7071 5857 1968 1838 1578 1086 1166 1146 

1964 580 300 630 11870 6640 7560 4530 2190 2010 2800 2030 1620 3563 

1965 560 510 680 10410 13110 5790 3570 3110 2690 2970 1160 830 3783 

1966 550 250 720 11540 11550 8720 5140 3260 2320 3260 950 720 4082 

1967 720 660 770 3820 7820 6520 4010 3480 3260 2830 850 780 2960 

1968 550 390 400 5280 13230 8380 3820 1660 1430 1520 960 870 3208 

1969 540 510 770 4550 12400 6360 5410 3680 3630 2320 1370 460 3500 

1970 730 620 980 11580 16730 11240 10870 3630 3670 3300 1270 1450 5506 

1971 710 600 840 11600 11120 10040 9250 3720 3740 3600 2390 880 4874 
1972 570 470 640 10030 9320 9150 7490 3580 3760 3100 1530 720 4197 
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ɉɊИЛɈɀȿɇИȿ Ȼ 
 

ȼɨɞɧɨ-эɧɟɪɝɟɬичɟɫкиɟ ɪаɫчёɬы 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – Мɚɥɨɜɨɞɧɵɣ (ɞɥя ɫɪɚɜɧɟɧɢя) ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɫ ɩɪɢɜɟɞɟɧɢɟɦ 
ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 
ȼɨɞɧɵɣ 
ɪɟɠɢɦ 

Мɟɠɟɧɶ ɉɨɥɨɜɨɞɶɟ Мɟɠɟɧɶ ɋɭɦɦɚ 

Мɟɫяɰɵ 1 2 3 4 5 6 7 8 9 10 11 12  

Q 90% 1246 1256 1676 4634 5014 7071 5857 1968 1838 1578 1086 1166 34090 

Ȼɟɡ ɤɨɪɪɟɤɬɢɪɨɜɤɢ 

Q 50% 490 440 590 4140 14100 8870 4420 3390 2650 3180 1020 560  

Q50%∙К 495 444 596 4140 14100 8870 4420 3424 2677 3212 1030 566 43973 

ɋɭɦɦɚ 1535 31530 10908 43973 

Ɋɚɡɧɢɰɚ 
ɪɚɫɯɨɞɨɜ 

-751 -812 -780 -494 9086 1799 -1437 1456 839 1634 -56 -600  

ɋ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 

Q 50% 1345 1344 1496 4640 12600 8370 5920 2274 1977 1612 1130 1266 43973 

ɋɭɦɦɚ 4185 31530 8258 43973 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя Ȼ 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Иɧɬɟɝɪɚɥɶɧɚя ɤɪɢɜɚя ɧɚɝɪɭɡɤɢ ɞɥя ɡɢɦɵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя Ȼ 

 

Ɋɢɫɭɧɨɤ Ȼ.2 – Иɧɬɟɝɪɚɥɶɧɚя ɤɪɢɜɚя ɧɚɝɪɭɡɤɢ ɞɥя ɥɟɬɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.2 - ɋɪɚɛɨɬɤɚ ɍɪɚɥɶɫɤɨɣ ȽЭɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɶɟɦ, ɤɦ3 ɍɪɨɜɟɧɶ, ɦ 
HȽЭɋ, 

ɦ 
N, 

Ɇȼɬ 
Nɝɚɪ, Ɇɜɬ 

 
Э, 

Ɇȼɬ*ɱ Qɩɨɥɟɡɧ 
Qɯɨɥɨɫɬ 
ɫɛɪɨɫɵ 

Qɮɢɥɶɬ Qɜ-щɚ Qɜɯɤ Qɧɛ Qɝɷɫ 
V 

ɧɚɱɚɥɶɧɵɣ 
∆V 

V 
ɤɨɧɟɱɧɵɣ 

ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ 
Zɧɛ Z ȼȻ ɧɚɱ 

Z ȼȻ 
ɤɨɧ 

Z ȼȻ ɫɪ 

8 1968 0 1 100 2000 2069 2068 34,96 0,26 34,70 219,0 218,6 218,8 139,3 78,6 1056 ɩɨ ȼХК 785750 
9 1838 0 1 360 2000 2199 2198 34,70 0,93 33,77 218,6 217,4 218,0 139,8 77,4 1105 ɩɨ ȼХК 795631 
10 1578 0 1 680 2000 2259 2258 33,77 1,76 32,01 217,4 215,2 216,3 139,9 75,5 1107 ɩɨ ȼХК 823921 
11 1086 0 1 1125 1200 2212 2211 32,01 2,92 29,09 215,2 212,5 213,9 141,3 71,7 1030 1030 741692 
12 1166 0 1 1507 1200 2674 2673 29,09 3,91 25,18 212,5 209,4 210,9 142,9 67,1 1167 1167 867747 
1 1246 0 1 1635 1200 2882 2881 25,18 4,24 20,95 209,4 204,3 206,8 143,6 62,3 1167 1167 868083 
2 1256 0 1 1552 1200 2809 2808 20,95 4,02 16,92 204,3 197,2 200,7 143,4 56,5 1030 1030 692426 
3 1376 0 1 1695 1200 3072 3071 16,92 4,39 12,53 197,2 187,3 193,1 144,2 48,0 958 ɩɨ ȼХК 712709 
4 4634 0 1 -1045 2000 3590 3589 12,53 -2,71 15,24 187,3 194,0 191,5 143,6 47,0 1096 ɩɨ ȼХК 789091 
5 5014 0 1 -1440 2000 3575 3574 15,24 -3,73 18,97 194,0 201,0 197,5 143,6 53,0 1230 ɩɨ ȼХК 915344 
6 7071 0 1 -3500 2000 3572 3571 18,97 -9,07 28,04 201,0 211,7 206,3 143,6 61,8 1335 ɩɨ ȼХК 961200 
7 5857 0 1 -2667 2000 3191 3190 28,04 -6,91 34,95 211,7 219,0 215,3 142,6 71,8 1390 ɩɨ ȼХК 1034160 

 
Ɍɚɛɥɢɰɚ Ȼ.3- ɋɪɚɛɨɬɤɚ ɍɪɚɥɶɫɤɨɣ ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɦɨщɧɨɫɬɹɦ ɦɚɥɨɜɨɞɧɨɝɨ 

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɶɟɦ, ɤɦ3 ɍɪɨɜɟɧɶ, ɦ 

HȽЭɋ, ɦ N, Ɇȼɬ 
Nɝɚɪ, Ɇɜɬ 

 
Э, 

Ɇȼɬ*ɱ Qɩɨɥɟɡɧ 
Qɯɨɥɨɫɬ 
ɫɛɪɨɫɵ 

Qɮɢɥɶɬ Qɜ-щɚ Qɜɯɤ Qɧɛ Qɝɷɫ 
V 

ɧɚɱɚɥɶɧɵɣ 
∆V 

V 
ɤɨɧɟɱɧɵ

ɣ 

ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ 
Zɧɛ Z ȼȻ ɧɚɱ 

Z ȼȻ 
ɤɨɧ 

Z ȼȻ ɫɪ 

8 2274 0 1 70 2000 2345 2344 34,96 0,18 34,78 219,00 218,8 218,9 140,2 77,8 1185 ɩɨ ȼХК 881469 
9 1977 0 1 280 2000 2258 2257 34,78 0,73 34,05 218,8 217,8 218,3 139,9 77,4 1136 ɩɨ ȼХК 817630 
10 1612 0 1 580 2000 2193 2192 34,05 1,50 32,55 217,8 215,9 216,8 139,7 76,2 1085 ɩɨ ȼХК 807323 
11 1130 0 1 1060 1200 2191 2190 32,55 2,75 29,80 215,9 213,1 214,5 141,2 72,4 1030 1030 741629 
12 1266 0 1 1374 1200 2641 2640 29,80 3,56 26,24 213,1 210,3 211,7 142,8 68,0 1167 1167 868046 
1 1345 0 1 1454 1200 2800 2799 26,24 3,77 22,47 210,3 206,4 208,4 143,3 64,1 1167 1167 867846 
2 1344 0 1 1290 1200 2635 2634 22,47 3,34 19,13 206,4 201,3 203,8 142,8 60,2 1030 1030 692261 
3 1496 0 1 2540 1200 4037 4036 19,13 6,58 12,54 201,3 187,3 195,2 147,3 47,0 1232 ɩɨ ȼХК 916396 
4 4640 0 1 -1557 2000 3084 3083 12,54 -4,04 16,58 187,3 196,5 192,8 142,3 49,6 994 ɩɨ ȼХК 715844 
5 12600 0 1 -4850 2000 7751 7750 16,58 -12,57 29,15 196,5 212,6 204,5 153,4 50,2 2528 ɩɨ ȼХК 1881095 
6 8370 0 1 -1590 2000 6781 6780 29,15 -4,12 33,27 212,6 216,7 214,6 151,4 62,4 2748 ɩɨ ȼХК 1978264 
7 5920 0 1 -650 2000 5271 5270 33,27 -1,68 34,96 216,7 219,0 217,9 147,9 69,1 2367 ɩɨ ȼХК 1760794 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.4- ɋɪɚɛɨɬɤɚ ɍɪɚɥɶɫɤɨɣ ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɭɪɨɜɧɹɦ ɦɚɥɨɜɨɞɧɨɝɨ 

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɶɟɦ, ɤɦ3 ɍɪɨɜɟɧɶ, ɦ 

HȽЭɋ, ɦ 
N, 

Ɇȼɬ 

Nɝɚɪ, 
Ɇɜɬ 

 

Э, 
Ɇȼɬ*ɱ Qɩɨɥɟɡɧ 

Qɯɨɥɨɫɬ 
ɫɛɪɨɫɵ 

Qɮɢɥɶɬ Qɜ-щɚ Qɜɯɤ Qɧɛ Qɝɷɫ 
V 

ɧɚɱɚɥɶɧɵɣ 
∆V 

V 
ɤɨɧɟɱɧɵɣ 

ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ 
Zɧɛ Z ȼȻ ɧɚɱ 

Z ȼȻ 
ɤɨɧ 

Z ȼȻ ɫɪ 

8 2274 0 1 100 2000 2375 2374 34,96 0,26 34,70 219,00 218,6 218,8 140,3 77,6 1198 ɩɨ ȼХК 891097 
9 1977 0 1 360 2000 2338 2337 34,70 0,93 33,77 218,6 217,4 218,0 140,2 76,9 1168 ɩɨ ȼХК 841275 
10 1612 0 1 680 2000 2293 2292 33,77 1,76 32,01 217,4 215,2 216,3 140,0 75,4 1123 ɩɨ ȼХК 835171 
11 1130 0 1 1079 1200 2210 2209 32,01 2,80 29,21 215,2 212,6 213,9 141,3 71,7 1030 1030 741591 
12 1266 0 1 1397 1200 2664 2663 29,21 3,62 25,59 212,6 209,7 211,2 142,9 67,4 1167 1167 867879 
1 1345 0 1 1495 1200 2841 2840 25,59 3,88 21,71 209,7 205,4 207,6 143,5 63,2 1167 1167 867837 
2 1344 0 1 1362 1200 2707 2706 21,71 3,53 18,18 205,4 199,6 202,5 143,0 58,6 1030 1030 692087 
3 1496 0 1 2190 1200 3687 3686 18,18 5,68 12,51 199,6 187,3 194,3 146,2 47,2 1130 ɩɨ ȼХК 840650 
4 4640 0 1 -1245 2000 3396 3395 12,51 -3,23 15,73 187,3 194,9 192,0 143,1 47,9 1058 ɩɨ ȼХК 761667 
5 12600 0 1 -4840 2000 7761 7760 15,73 -12,55 28,28 194,9 211,9 203,4 153,5 49,0 2472 ɩɨ ȼХК 1839427 
6 8370 0 1 -1007 2000 7364 7363 28,28 -2,61 30,89 211,9 214,1 213,0 152,6 59,4 2844 ɩɨ ȼХК 2047569 
7 5920 0 1 -1570 2000 4351 4350 30,89 -4,07 34,96 214,1 219,0 216,5 145,6 70,0 1980 ɩɨ ȼХК 1473448 

 
Ɍɚɛɥɢɰɚ Ȼ.5 - Ɋɚɫɱɺɬɵ ɞɥɹ ɛɚɥɚɧɫɚ ɦɨщɧɨɫɬɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 
ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ Ⱦɥɹ ɫɭщɟɫɬɜɭɸщɟɣ ȽЭɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ ȽЭɋ ɌЭɋ 

Ɋɦɚɤɫ, 
Ɇȼɬ 

Ɋɧɚɝɪ.ɪɟɡ, 
Ɇȼɬ 

Ɋɚɜɚɪ.ɪɟɡ, 
Ɇȼɬ 

Ɋɪɚɛ, 
Ɇȼɬ 

Ɋɪɟɦ, 
Ɇȼɬ 

Ɋɧɚɝɪ.ɪɟɡ, 
Ɇȼɬ 

Ɋɪɚɛ, 
Ɇȼɬ 

Ɋɧɚɝɪ.ɪɟɡ, 
Ɇȼɬ 

Ɋɪɟɦ, 
Ɇȼɬ 

Ɋɪɚɛ, 
Ɇȼɬ 

Ɋɚɜɚɪ.ɪɟɡ, 
Ɇȼɬ 

Ɋɭɫɬ, 
Ɇȼɬ 

Ɋɧɚɝɪ.ɪɟɡ, 
Ɇȼɬ 

Ɋɪɟɦ, 
Ɇȼɬ 

1 8725 131 611 995 
 

15 1320 26 
 

6410 449 6955 96 
 

2 8537 128 598 980 
 

15 1147 23 
 

6410 449 6955 96 
 

3 8211 123 575 875 
 

13 1080 22 
 

6256 438 6788 94 
 

4 7836 118 549 790 
 

12 900 18 224 6146 430 6668 92 
 

5 7510 113 526 715 
 

11 700 14 
 

6095 427 6613 91 555 
6 7322 110 513 680 

 
10 660 13 

 
5982 419 6490 90 749 

7 7321 110 512 680 
 

10 660 13 
 

5981 419 6489 90 750 
8 7508 113 526 715 

 
11 700 14 

 
6093 427 6611 91 554 

9 7833 117 548 790 85 12 900 18 
 

6143 430 6665 92 
 

10 8209 123 575 875 85 13 1080 22 
 

6254 438 6786 94 
 

11 8535 128 597 980 
 

15 1147 23 
 

6408 449 6953 96 
 

12 8724 131 611 995 
 

15 1320 26 
 

6409 449 6954 96 
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ɉɊИЛɈɀȿɇИȿ В 
 

Ɉɫɧɨɜɧɨɟ и ɜɫɩɨɦɨɝɚɬɟɥьɧɨɟ ɨɛɨɪɭɞɨɜɚɧиɟ

 
Ɋиɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚя ɭɧиɜеɪɫɚɥɶɧɚя хɚɪɚɤɬеɪиɫɬиɤɚ ɉЛȾ90-ȼ45ɨ-750 
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Ɋиɫɭɧɨɤ ȼ.2 – ɉɪɨɬɨчɧɚя чɚɫɬɶ ɬɭɪɛиɧɵ ɉЛȾ90-ȼ45ɨ-750 
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ɉɊИɅɈɀȿɇИȿ Г 
 

Ʉɨɦɩɨɧɨɜɤа ɢ ɫɨɨɪуɠɟɧɢя ɝɢɞɪɨуɡɥа 

 

Ɋɢɫɭɧɨɤ Г.1 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɬɟɥɨ ɩɥɨɬɢɧ
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Ɋɢɫɭɧɨɤ Г.2 – Кɪɚɟɜɵɟ ɧɚɩɪяɠɟɧɢя ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵх ɫɟчɟɧɢях ɩɥɨɬɢɧɵ 
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Уɪаɥьɫɤая ГЭС ɧа ɪеɤе Чуɫɨвая 
 
 
 
 
 

ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ИКɇ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

 

Уɫɬɚɧɨɜɥɟɧɧɚя ɦɨщɧɨɫɬɶ 1350 Ɇȼɬ. 

ɋɪɟɞɧɟɝɨɞɨɜɚя ɜɵɪɚɛɨɬɤɚ 1,08 ɦɥɪɞ ɤȼɬ∙ɱ. 
 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢя ɜɨɞɨɯɪɚɧɢɥɢщɚ 

 

 

Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɉɟɪɦɫɤɨɝɨ ɊȾУ 

 

 

Ȼɚɥɚɧɫ ɦɨщɧɨɫɬɢ ɉɟɪɦɫɤɨɝɨ ɊȾУ
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Ɍехɧɢɤɨ-ɷɤɨɧɨɦɢчеɫɤɢе ɩɨɤаɡаɬеɥɢ ɩɪɨеɤɬа  
ɍɪаɥɶɫɤɨɣ ГЭɋ ɧа ɪеɤе Чɭɫɨвая 

 

Ƚɪɚɮɢɤ ɝɨɞɨɜɨɣ ɩɪɢɛɵɥɢ 

 
 

 

Оɫɧɨɜɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

Ƚɨɞ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 2017 

Сɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢя 11,6 % 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ 
ɨɤɭɩɚɟɦɨɫɬɢ 

5 ɥɟɬ, 3 ɦɟɫ. 

Чɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ 42 657,99 ɦɥɧ.ɪɭɛ 

Иɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 2,98 

Сɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 0,14 ɪɭɛ/ɤȼɬ ∙ɱ 

Уɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢя 76 702,30 ɪɭɛ/ɤȼɬ 
 

 

ȼɟɥɢɱɢɧɚ ɬɟɤɭщɢɯ ɡɚɬɪɚɬ, ɦɥɧ.ɪɭɛ. 
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Пɥаɧ ɨɩɨɜɟщɟɧɢя ɧаɫɟɥɟɧɢя ɜ 6-ɬɢ ɤɢɥɨɦɟɬɪɨɜɨɣ ɡɨɧɟ  
Уɪаɥьɫɤɨɝɨ ɝɢɞɪɨɭɡɥа 

 

ɍɪɚɥьɫɤɚя ȽЭɋ

ɆȻɈɍ ȾɈȾ ɐȾɈȾ «Ɋɨɜɟɫɧɢɤ»

ȺЗɋ

ɐɟɧɬɪɚɥьɧɚя ɝɨɪɨɞɫɤɚя 
ɛɨɥьɧɢɰɚ

ɑɭɫɨɜɫɤɨɟ ɦɟɞɢɰɢɧɫɤɨɟ ɭɱɢɥɢщɟ
Ƚ4.1.1.- Ƚ4.1.4

Ƚ2.1.1.- Ƚ2.4.1

Ƚ5.1.1.- Ƚ5.1.4

Ƚ3.1.1. - Ƚ3.1.6

Ƚ2.1.1.- Ƚ2.4.1

Ƚ1.1.1. Ƚ1.2.1

Ʌɢɧɢɢ ɜɢɡɢɪɨɜɚɧɢя

ɊɌɉɐ ɝ. ɑɭɫɨɜɨɣ

ɉȺɈ «Ɋɨɫɬɟɥɟɤɨɦ»

 



Сɬɪɭɤɬɭɪɧая ɫхеɦа ɥɨɤаɥɶɧɨɣ ɫɢɫɬеɦɵ ɨɩɨвещеɧɢя  
Уɪаɥɶɫɤɨɣ ГЭС 

Кɨɦɩɥɟɤɫ ɢɫɩɨɥɶɡɭɟɦɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 

ɉɨɡ. ɨɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

ȺɋɈ - 6 
ɋɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 
ȺɋɈ – 6 - 3Ȼ(USB) 

GSM GSM – ɬɟɪɦɢɧɚɥ (ɲɥɸɡ) 

Ɉɦɟɝɚ 
ɋɢɫɬɟɦɚ ɡɚɩɢɫɢ 2 ɤɚɧɚɥɚ ɦɚɥɨɝɚɛɚɪɢɬɧɵɣ 
ɛɥɨɤ 

ȻКК5.1 
Ȼɥɨɤ ɤɨɦɦɭɬɚɰɢɢ ɢ ɤɨɧɬɪɨɥɹ ɧɚ 5 
ɪɚɞɢɨɮɢɞɟɪɨɜ ɍɁɋ 2-2Ⱥ27ɇ 

ȻКК5.2 
Ȼɥɨɤ ɤɨɦɦɭɬɚɰɢɢ ɢ ɤɨɧɬɪɨɥɹ ɧɚ 5 
ɪɚɞɢɨɮɢɞɟɪɨɜ ɍɁɋ 2-2Ⱥ25ɇ 

ɍɆ250 
Ɋɚɞɢɨɬɪɚɧɫɥɹɰɢɨɧɧɵɣ ɭɫɢɥɢɬɟɥɶ 
ɦɨɳɧɨɫɬɢ ɍɁɋ 3-1Ⱥ29ɇ (ɦɨɳɧɨɫɬɶ 250 
ȼɬ) 

ɍɆ500 
Ɋɚɞɢɨɬɪɚɧɫɥɹɰɢɨɧɧɵɣ ɭɫɢɥɢɬɟɥɶ 
ɦɨɳɧɨɫɬɢ ɍɁɋ 3-1Ⱥ39ɇ (ɦɨɳɧɨɫɬɶ 500 
ȼɬ) 

ɍȻ400 
Ɂɜɭɤɨɭɫɢɥɢɬɟɥɶɧɵɣ ɛɥɨɤ ɫɨ ɜɫɬɪɨɟɧɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɭɩɪɚɜɥɟɧɢɹ ɍɁɋ 2-0Ⱥ35ɇ 
(ɦɨɳɧɨɫɬɶ 400 ȼɬ) 

ɆȾК-04Ⱥ ɌЭɁ – ɬɢɩɨɜɨɣ ɷɥɟɦɟɧɬ ɡɚɦɟɧɵ 

ɍɁɋ3.1 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɨɤɨɧɟɱɧɨɝɨ ɩɟɪɟɯɜɚɬɚ ɍɁɋ 
3-0Ⱥ17ɇ 

ɍɁɋ3.2 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɨɤɨɧɟɱɧɨɝɨ ɩɟɪɟɯɜɚɬɚ ɍɁɋ 
3-1Ⱥ35ɇ 

ɍɍɁɋ1 
Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɍɍɁɋ 
1-1ɌɈɊ-ɉ(Eth.) 

КɆɋ-2Ⱥ Ȼɥɨɤ ɢɫɬɨɱɧɢɤɨɜ ɩɪɨɝɪɚɦɦ 
ȿɧɢɫɟɣ D0.625 ɍɫɢɥɢɬɟɥɶ 
GM360 Ɋɚɞɢɨɫɬɚɧɰɢɹ ɫɬɚɰɢɨɧɚɪɧɚɹ 
Wi-Fi Ɍɨɱɤɚ ɞɨɫɬɭɩɚ/ɦɨɫɬ AIR-BR1310G-A-K9-R 
Eth.-ɤɨɦɦɭɬɚɬɨɪ Кɨɦɦɭɬɚɬɨɪ WS-C2960-8TC-L 
ɂȻɉ1.1 SURTD3000RMXLI 
ɂȻɉ1.2 SURTD3000RMXLI 
ɂȻɉ2 SURTD5000RMXLI 
ɂȻɉ3 SURT2000RMXLI 
ɂȻɉ4 BR900GI 
ɂȻɉ5 BR900GI 
Ƚ1.1.1 
Ƚ1.2.1. 
Ƚ2.1.1-Ƚ2.3.1 

ɉ-05-01 Ƚɪɨɦɤɨɝɨɜɨɪɢɬɟɥɶ ɪɭɩɨɪɧɵɣ, 120 
ȼ 

Ƚ2.1.4. 
Ƚ3.1.1-Ƚ3.1.4. 
Ƚ4.1.1-Ƚ4.1.4. 
Ƚ5.1.1-Ƚ5.1.4 

ȽɊ100.03 Ƚɪɨɦɤɨɝɨɜɨɪɢɬɟɥɶ ɪɭɩɨɪɧɵɣ, 
120 ȼ 

Ƚ3.1.5. 
Ƚ3.1.6 

ȽɊ10.04 Ƚɪɨɦɤɨɝɨɜɨɪɢɬɟɥɶ ɪɭɩɨɪɧɵɣ 
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D0.625

ȿ1
Eth
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МȾК-04Ⱥ
ɉ166-ȻКɋ

Ⱥɪɟɧɞɭɟɦɚя 4ɯ 
ɩɪɨɜɨɞɧɚя 

ɦɟɞɧɚя ɥɢɧɢя 
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ɍȻ400

Wi-Fi

Wi-Fi

Wi-Fi

Wi-Fi

Wi-Fi

GM360

GM360

GM360

GM360

GM360

ɂȻɉ4

ɂȻɉ2

ɂȻɉ5

ɂȻɉ3

ɍМ500

ɍМ500

ɍМ500

ɍМ250

ɍМ500

ɍȻ400

Ethernet - 

ɤɨɦɦɭɬɚɬɨɪ

Eth.

ȻКК5.2

ȻКК5.2

Ƚ3.1.1. - Ƚ3.1.6

Ƚ5.1.1.- Ƚ5.1.4

Ƚ2.1.1.- Ƚ2.4.1

Ƚ4.1.1.- Ƚ4.1.4

ɍɁɋɁ.2 ɉɟɪɟɞɚɬɱɢɤ

ɌК ɲɤɚɮ ɒ2 

ɌК ɲɤɚɮ ɒ3 

MUX
Eth

ȿ1
Eth.

ɌɉЭȼМКɨɦɦɭɬɚɬɨɪ 
ɋ3750

ɐɉɍ*

ɑɭɫɨɜɫɤɨɟ ɦɟɞɢɰɢɧɫɤɨɟ ɭɱɢɥɢɳɟ

ɐɟɧɬɪɚɥьɧɚя ɝɨɪɨɞɫɤɚя ɛɨɥьɧɢɰɚ

ɉȺɈ «Ɋɨɫɬɟɥɟɤɨɦ»

ȺɁɋ

Wi-Fi

Wi-Fi

GM360

GM360
ɂȻɉ2

ɍМ500

ɍМ500

Ethernet - 

ɤɨɦɦɭɬɚɬɨɪ

Eth.

ȻКК5.2

Ƚ2.1.1.- Ƚ2.4.1

ɍɁɋɁ.2 ɉɟɪɟɞɚɬɱɢɤ

ɌК ɲɤɚɮ ɒ4 

МȻɈɍ ȾɈȾ ɐȾɈȾ «Ɋɨɜɟɫɧɢɤ»

ɍɪɚɥьɫɤɚя ȽЭɋ

Wi-Fi

GM360

Ethernet - 

ɤɨɦɦɭɬɚɬɨɪ

Eth.

ɍɁɋɁ.2ɉɟɪɟɞɚɬɱɢɤ

ɊɉɌɋ ɑɭɫɨɜɨɣ
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