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ȼȼȿȾȿɇɂȿ 
 

 Ƚɢɞɪɨɫɬɚɧɰɢɢ ɜɵɝɨɞɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɞɪɭɝɢɯ ɬɢɩɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɫɤɨɥɶɤɭ ɢɯ ɦɨɳɧɨɫɬɢ ɧɚɯɨɞɹɬɫɹ ɜɧɟ ɤɨɧɤɭɪɟɧɰɢɢ ɩɨ 
ɦɧɨɠɟɫɬɜɭ ɩɚɪɚɦɟɬɪɨɜ — ɨɧɢ ɨɬɧɨɫɹɬɫɹ ɤ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɢɫɬɨɱɧɢɤɚɦ 
ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɫɢɫɬɟɦɧɵɯ ɩɢɤɨɜɵɯ ɧɚɝɪɭɡɨɤ, ɛɵɫɬɪɨ 
ɜɵɯɨɞɹ ɧɚ ɡɚɞɚɧɧɭɸ ɦɨɳɧɨɫɬɶ, ɚ ɢɯ ɷɧɟɪɝɢɹ ɞɨɫɬɚɬɨɱɧɨ ɞɟɲɟɜɚ. ȼ ɭɫɥɨɜɢɹɯ 
ɟɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɫɢɬɭɚɰɢɢ ɜɨɡɪɚɫɬɚɧɢɹ ɩɢɤɨɜɵɯ ɧɚɝɪɭɡɨɤ ɢɡ-ɡɚ 
ɜɨɡɪɨɫɲɟɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɧɚɫɟɥɟɧɢɟɦ ɢ ɫɮɟɪɨɣ ɭɫɥɭɝ ɜɬɨɪɨɟ ɤɚɱɟɫɬɜɨ 
ɫɬɚɧɨɜɢɬɫɹ ɨɫɨɛɟɧɧɨ ɰɟɧɧɵɦ.  

ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨ ɞɥɹ ɦɟɫɬɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɭɞɭɬ ɫɨɡɞɚɧɵ 
ɧɨɜɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɱɬɨ ɩɨɦɨɠɟɬ ɫɨɤɪɚɬɢɬɶ ɛɟɡɪɚɛɨɬɢɰɭ, ɚ ɬɚɤɠɟ ɩɪɢɜɥɟɱɶ 
ɧɨɜɵɟ ɤɚɞɪɵ. Ɉɫɨɛɟɧɧɨ ɞɚɧɧɵɣ ɮɚɤɬɨɪ ɜɚɠɟɧ ɞɥɹ ɭɫɥɨɜɢɣ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ. 
ɉɨɹɜɥɟɧɢɟ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɩɨɦɨɠɟɬ ɪɚɡɜɢɬɶ ɦɟɫɬɧɭɸ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ , ɢ 
ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɬɪɚɧɫɩɨɪɬɧɭɸ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ. ɉɨɦɢɦɨ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɞɨɫɬɨɢɧɫɬɜ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ ɩɨɦɨɠɟɬ ɫɨɤɪɚɬɢɬɶ ɟɠɟɝɨɞɧɨɟ ɫɠɢɝɚɧɢɟ ɭɝɥɹ, 
ɜɵɛɪɨɫ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜɟɳɟɫɬɜ.  

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. 
ȼ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɫ ɧɚɢɛɨɥɟɟ 
ɩɨɞɯɨɞɹɳɢɦɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɢɯ ɤɨɦɩɨɧɨɜɤɨɣ. ɉɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɦɧɨɝɢɟ ɮɚɤɬɨɪɵ ɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɩɨ ɜɵɛɨɪɭ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɢɡɜɟɫɬɧɵ, ɢ ɩɨɷɬɨɦɭ ɧɟ ɛɵɥɢ 
ɭɱɬɟɧɵ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 
1.1.1 Ʉɥɢɦɚɬ 
 
Ɋɟɤɚ ɉɚɡ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɪɚɧɢɰɟ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ ɢ ɇɨɪɜɟɝɢɢ. ɗɬɨ 

ɭɦɟɪɟɧɧɵɣ ɚɬɥɚɧɬɢɤɨ-ɚɪɤɬɢɱɟɫɤɢɣ ɩɨɹɫ. Ƚɨɞɨɜɚɹ ɧɨɪɦɚ ɨɫɚɞɤɨɜ 600 ɦɦ. 
ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ – ɦɢɧɭɫ 1 ɝɪɚɞɭɫ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ – ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ – 30 ɝɪɚɞɭɫɨɜ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ – ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ – ɦɢɧɭɫ 40 ɝɪɚɞɭɫɨɜ. 
Ʌɟɞ ɧɚ ɪɟɤɟ ɨɛɪɚɡɭɟɬɫɹ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ – ɧɚɱɚɥɟ ɧɨɹɛɪɹ ɢ ɬɚɟɬ ɜ ɫɟɪɟɞɢɧɟ 

ɢɥɢ ɤɨɧɰɟ ɦɚɹ. Ɍɨɥɳɢɧɚ ɥɶɞɚ ɪɚɡɥɢɱɧɚ: ɨɬ 1ɫɦ ɧɚ ɩɟɪɟɤɚɬɚɯ ɞɨ 1 ɦ ɭ ɛɟɪɟɝɚ. 
 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 
 Ɋɟɤɚ ɉɚɡ ɛɟɪɟɬ ɧɚɱɚɥɨ ɜ ɨɡɟɪɟ ɂɧɚɪɢ (Ɏɢɧɥɹɧɞɢɹ), ɩɪɨɬɟɤɚɟɬ ɩɨ 
ɬɟɪɪɢɬɨɪɢɢ ɬɪɟɯ ɝɨɫɭɞɚɪɫɬɜ: Ɏɢɧɥɹɧɞɢɢ, Ɋɨɫɫɢɢ ɢ ɇɨɪɜɟɝɢɢ ɢ ɜɩɚɞɚɟɬ ɜ Ȼёɤ-
ɮɶɨɪɞ ɛɨɥɶɲɨɝɨ ȼɚɪɚɧɝɟɪ-ɮɶɨɪɞɚ Ȼɚɪɟɧɰɟɜɚ ɦɨɪɹ. Ⱦɥɢɧɚ 117ɤɦ. ɉɨ ɮɚɪɜɚɬɟɪɭ 
ɪɟɤɢ ɉɚɡ ɩɪɨɯɨɞɢɬ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɝɪɚɧɢɰɚ Ɋɨɫɫɢɢ ɫ ɇɨɪɜɟɝɢɟɣ, 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɜ 1826ɝɨɞɭ. Ɏɢɧɫɤɨɟ ɧɚɡɜɚɧɢɟ ɪɟɤɢ ɉɚɬɫɣɨɤɢ, ɧɨɪɜɟɠɫɤɨɟ – 
ɉɚɫɜɢɤɟɥɶɜɚ. ɒɢɪɢɧɚ ɪɟɤɢ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 200ɦ ɜ ɪɚɣɨɧɟ Ƀɨɪɞɚɧɮɨɫɫɚ ɞɨ 4ɤɦ ɜ 
ɪɚɣɨɧɟ ȼɚɝɝɚɬɟɦɚ. ȿё ɝɥɭɛɢɧɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1ɦ ɧɚ ɩɥɟɫɨɜɵɯ ɭɱɚɫɬɤɚɯ 
ɨɡɟɪɨɜɢɞɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɏɟɸɯɟɧɴɹɪɜɢ ɞɨ 21 ɦ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ. Ɉɛɳɚɹ 
ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 32700 ɤɜɚɞɪɚɬɧɵɯ 
ɤɢɥɨɦɟɬɪɨɜ. 

Ɋɟɤɚ ɉɚɡ ɢɦɟɟɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɧɟɝɨɜɨɟ ɩɢɬɚɧɢɟ ɫɨ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɞɨɥɟɣ ɞɨɠɞɟɜɨɝɨ ɢ ɩɨɞɡɟɦɧɨɝɨ ɫɬɨɤɚ. ɉɪɟɜɵɲɟɧɢɟ ɢɫɬɨɤɚ ɪɟɤɢ ɧɚɞ ɭɫɬɶɟɦ 
ɫɨɫɬɚɜɥɹɟɬ 119,6 ɦ. ɉɨɥɧɨɜɨɞɧɨɫɬɶ ɪɟɤɢ ɢ ɧɚɥɢɱɢɟ ɧɟɡɚɦɟɪɡɚɸɳɢɯ ɩɨɪɨɝɨɜ 
ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɚ ɧɟɣ Ƚɗɋ. 
 Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɉɚɡ ɡɚ ɩɟɪɢɨɞ 1925-1974 ɝɝ. 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. ɀɟɥɬɵɦ ɦɚɪɤɟɪɨɦ ɜɵɞɟɥɟɧɵ ɰɜɟɬɚ 
ɩɨɥɨɜɨɞɶɹ. Ɉɫɬɚɥɶɧɵɟ ɦɟɫɹɰ ɨɩɪɟɞɟɥɹɸɬ ɦɟɠɟɧɶ. 
 
  Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ZȼȻ = f(V ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1:  
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ZɇȻ = f(V ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2: 
 

Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 

Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1:  
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Ɍɚɛɥɢɰɚ 1.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ, 
ɦ3/ɫ 

50 50 50 50 100 100 100 100 100 50 50 50 

ɋɚɧɢɬɚɪɧɵɣ 
ɩɨɩɭɫɤ, ɦ3/ɫ 

33 33 33 33 33 33 33 33 33 33 33 33 

Ʌɟɞɨɨɛɪɚɡɨɜɚɧɢɟ, 
ɦ3/ɫ 

2 2 1 -6 -6 0 0 0 0 0 5 2 

Ɏɢɥɶɬɪɚɰɢɹ, ɦ3/ɫ 1 1 1 1 1 1 1 1 1 1 1 1 
ɂɫɩɚɪɟɧɢɟ, ɦ3/ɫ 1 1 1 2 2 2 2 1 1 1 1 1 

 
1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
Ɋɚɣɨɧ ɪɟɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɢɩɢɱɧɭɸ ɨɡɟɪɧɨ-ɪɟɱɧɭɸ ɞɨɥɢɧɭ ɫɟɜɟɪɚ 

Ʉɨɥɶɫɤɨɝɨ ɩɨɥɭɨɫɬɪɨɜɚ, ɨɛɪɚɡɨɜɚɧɧɭɸ ɪɟɤɨɣ ɉɚɡ ɫ ɩɪɢɬɨɤɚɦɢ – ɇɚɭɬɫɢɣɨɤɢ, 
ɋɟɣɝɢɣɨɤɢ, Ʉɨɪɧɟɬɢɣɨɤɢ, Ʌɚɭɤɤɭɣɨɤɢ. ɋɨɝɥɚɫɧɨ ɤɚɪɬɟ ɫɟɣɫɦɢɱɟɫɤɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɜ ɪɚɣɨɧɟ ɧɚɯɨɠɞɟɧɢɹ Ƚɗɋ ɜɨɡɦɨɠɧɵ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɩɨɪɹɞɤɚ 8 
ɛɚɥɥɨɜ ɩɨ ɲɤɚɥɟ MSK-64. ȼ ɦɟɫɬɟ ɫɬɜɨɪɚ ɏɟɜɨɫɤɨɫɤɢ Ƚɗɋ ɡɚɥɟɝɚɟɬ ɫɤɚɥɶɧɨɟ 
ɨɫɧɨɜɚɧɢɟ ɫɥɚɝɚɟɦɨɟ ɝɧɟɣɫɚɦɢ. ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 1.3, ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɬɜɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.4. 

 

 
Ɋɢɫɭɧɨɤ 1.3 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɫɬɜɨɪɚ 
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Ɋɢɫɭɧɨɤ 1.4 – ȼɢɞ ɫɬɜɨɪɚ ɧɚ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɟ 

 
1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 

 
 ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɜɯɨɞɢɬ ɜ ɡɨɧɭ ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ Ɏɢɥɢɚɥɚ 
ɈȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ, «Ɋɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɇɭɪɦɚɧɫɤɨɣ ɨɛɥɚɫɬɢ» (Ʉɨɥɶɫɤɨɟ ɊȾɍ), ɤɨɬɨɪɨɟ ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɮɭɧɤɰɢɢ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɇɭɪɦɚɧɫɤɨɣ ɨɛɥɚɫɬɢ.  

Ɍɟɪɪɢɬɨɪɢɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɵ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɩɥɨɳɚɞɢ 144,9 ɬɵɫ. ɤɜ. 
ɤɦ ɫ ɧɚɫɟɥɟɧɢɟɦ 766,3 ɬɵɫ. ɱɟɥɨɜɟɤ. 

ȼ ɭɩɪɚɜɥɟɧɢɢ ɢ ɜɟɞɟɧɢɢ Ʉɨɥɶɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ ɨɛɴɟɤɬɵ ɝɟɧɟɪɚɰɢɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 3605,9 Ɇȼɬ.  

ȼ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ Ɇɭɪɦɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɜɯɨɞɹɬ ɬɚɤɠɟ 
164 ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 110 - 330 ɤȼ, 128 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɩɨɞɫɬɚɧɰɢɣ ɢ 23 ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 10882,8 ɆȼȺ. 

Ɉɗɋ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ ɝɪɚɧɢɱɢɬ ɫ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹɦɢ ɐɟɧɬɪɚ ɢ ɍɪɚɥɚ 
ȿɗɋ Ɋɨɫɫɢɢ, ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ ɇɨɪɜɟɝɢɢ ɢ Ɏɢɧɥɹɧɞɢɢ (ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɟ 
«Nordic power system»), ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɢɧɯɪɨɧɧɭɸ ɩɚɪɚɥɥɟɥɶɧɭɸ ɪɚɛɨɬɭ ȿɗɋ 
Ɋɨɫɫɢɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ ɫɬɪɚɧ Ȼɚɥɬɢɢ (Ʌɢɬɜɵ, Ʌɚɬɜɢɢ, ɗɫɬɨɧɢɢ) ɢ Ȼɟɥɚɪɭɫɢ. 
ɂɡ Ɉɗɋ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɤɫɩɨɪɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɋɤɚɧɞɢɧɚɜɢɸ 
(ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɟ «Nordic power system»): ɜ Ɏɢɧɥɹɧɞɢɸ ɱɟɪɟɡ ȼɵɛɨɪɝɫɤɢɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɞɨ 1400 Ɇȼɬ ɢ ɞɨ 170 Ɇȼɬ ɨɬ ɜɵɞɟɥɟɧɧɵɯ 
ɝɟɧɟɪɚɬɨɪɨɜ Ƚɗɋ ɈȺɈ «ɌȽɄ-1» ɫ ɬɟɪɪɢɬɨɪɢɢ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɢ Ʉɨɥɶɫɤɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦ, ɜ ɇɨɪɜɟɝɢɸ – ɞɨ 50 Ɇȼɬ ɨɬ ɜɵɞɟɥɟɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚɗɋ ɈȺɈ 
«ɌȽɄ-1» ɫ ɬɟɪɪɢɬɨɪɢɢ Ʉɨɥɶɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
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Ɉɤɨɥɨ 90% ɫɭɦɦɚɪɧɨɣ ɜɵɪɚɛɨɬɤɢ Ɉɗɋ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɚɬɨɦɧɵɟ ɢ ɬɟɩɥɨɜɵɟ ɫɬɚɧɰɢɢ. ɇɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
ɪɟɝɢɨɧɚ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɝɨɞɚ ɪɚɛɨɬɚɬɶ ɩɨ 
ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦɭ ɝɪɚɮɢɤɭ. 

Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ Ʉɨɥɶɫɤɨɝɨ ɊȾɍ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.5. 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.2 ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
Ⱦɚɧɧɵɟ ɨ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 

 

 
Ɋɢɫɭɧɨɤ 1.5 - Ɇɚɤɫɢɦɚɥɶɧɵɣ ɢ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ Ʉɨɥɶɫɤɨɝɨ 

ɊȾɍ 
 
Ɍɚɛɥɢɰɚ 1.2 – Ƚɗɋ, ɜɯɨɞɹɳɢɟ ɜ  ɫɨɫɬɚɜ Ʉɨɥɶɫɤɨɝɨ ɊȾɍ 

ɋɭɳɟɫɬɜɭɸɳɚɹ Ƚɗɋ 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, 

Ɇȼɬ Эˎˈ˕ˑ˔˖˕ , ˏˎː. ˍʑ˕ · ˚ Эˊˋˏ˃˔˖˕ , ˏˎː. ˍʑ˕ · ˚ 

Ʉɚɫɤɚɞ ɇɢɜɫɤɢɯ Ƚɗɋ 569,5 7,6 9,3 

Ʉɚɫɤɚɞ ɉɚɡɫɤɢɯ Ƚɗɋ 140,6 2,18 2,67 

Ʉɚɫɤɚɞ Ɍɭɥɨɦɫɤɢɯ Ƚɗɋ 324 2,61 3,2 
Ʉɚɫɤɚɞ ɋɟɪɟɛɪɹɧɫɤɢɯ 

Ƚɗɋ 
513,5 3,31 4,05 

 
1.3 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨ ɫɯɨɠɢɦ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɛɥɢɡɨɫɬɢ ɧɚɩɨɪɨɜ, ɜ ɤɚɱɟɫɬɜɟ Ƚɗɋ ɚɧɚɥɨɝɚ, ɛɵɥɚ 
ɜɵɛɪɚɧɚ ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ ɢ ɏɟɜɨɫɤɨɫɤɢ Ƚɗɋ.  
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 2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

 2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 

2.1.1 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɪɟɞɧɟɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢɡ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, 
ɬɚɛɥɢɰɚ Ⱥ.1) ɜɵɛɢɪɚɟɦ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɢ ɪɚɫɩɨɥɚɝɚɟɦ ɢɯ ɜ ɩɨɪɹɞɤɟ 
ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬ: 
 ݇ = ܳ௡ܳ˔˓, (2.1) 

  
ɝɞɟ ܳ௡ – n-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; 
 ܳ˔˓ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௩ܥ  = √Σሺ݇ − ͳሻଶ݊ = √͸,ͻ͵ͷͲ = Ͳ,͵͹, (2.2) 

  
ɝɞɟ ݊–ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
஼ೡߜ  = ͳͲͲ ∙ √ ͳ + ͵ ∙ ʹ௩ଶܥ ∙ ሺ݊ − ͳሻ = ͳͲͲ ∙ √ͳ + ͵ ∙ Ͳ,͵͹ଶʹ ∙ ሺͷͲ − ͳሻ = ͳʹ%, (2.3) 

  
ɝɞɟ ݊–ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௦ܥ  = Σሺ݇ − ͳሻଷܥ௩ଷ ∙ ݊ = Ͳ,Ͷ͹ͶͲ,͵͹ଷ ∙ ͷͲ = Ͳ,ͳͺ (2.4) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 

ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 

஼ೞߜ = ͳͲͲ ∙ √଺∙(ଵ+଺∙஼ೡమ+ହ∙஼ೡర)௡ܥ௦ = 
 

(2.5) 
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= ͳͲͲ ∙ √଺∙ሺଵ+଺∙଴,ଷ଻మ+ହ∙଴,ଷ଻రሻହ଴Ͳ,ͳͺ = ʹ͸ͳ,ͻ% 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɩɨɥɭɱɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (2.3) ɫɥɢɲɤɨɦ ɛɨɥɶɲɚɹ. 
ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɪɚɜɧɵɦ: 
௦ܥ  = ʹ ∙ ௩ܥ = ʹ ∙ Ͳ,͵͹ͻ = Ͳ,͹Ͷ (2.6) 

 
Ɂɧɚɹ ɜɟɥɢɱɢɧɭ ɫɪɟɞɧɟɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɵ Qcp,max = 440 ɦ3/ɫ, ɚ ɬɚɤɠɟ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɢ ɢ ɚɫɢɦɦɟɬɪɢɢ ɩɪɨɢɡɜɨɞɢɦ ɜɵɱɢɫɥɟɧɢɟ ɬɟɨɪɢɬɢɱɟɫɤɨɣ 
ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɬɚɛɥɢɰɟ ɋ.ɂ. Ɋɵɛɤɢɧɚ – ɉ.Ⱥ. Ⱥɥɟɤɫɟɟɜɚ. Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
௦ܯ  = ௩ܥ ∙ ʣ (2.7) 

  ݇௦ = ௦ܯ + ͳ (2.8) 
  ܳ௦ = ܳ˔˓ ∙ ݇௦ (2.9) 

  
Ɍɚɛɥɢɰɚ 2.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
P, % 0,01 0,1 0,5 1 3 5 10 20 50 75 95 97 99 99,9 

Ɏ 4,54 3,62 2,92 2,59 2,03 1,74 1,32 0,82 -
0,06 

-0,7 -
1,53 

-
1,71 

-
2,05 

-
2,58 

Ms 1,69 1,35 1,09 0,96 0,76 0,65 0,49 0,31 -
0,02 

-
0,26 

-
0,57 

-
0,64 

-
0,76 

-
0,96 Ks 2,69 2,35 2,09 1,96 1,76 1,65 1,49 1,31 0,98 0,74 0,43 0,36 0,24 0,04 

Q, ɦ3/ɫ 
 

1183 1032 918 864 772 725 656 574 429 325 189 160 104 17 

 
Ⱥɧɚɥɨɝɢɱɧɵɟ ɞɟɣɫɬɜɢɹ ɩɪɨɞɟɥɵɜɚɟɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɢ 

ɫɪɟɞɧɟɦɢɧɢɦɚɥɶɧɨɣ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. ɉɨɥɭɱɟɧɧɵɟ ɷɦɩɢɪɢɱɟɫɤɢɟ 
ɤɪɢɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
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Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 

ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
 

2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ɋɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢɰɭ Ȼ.2 ɩɪɢɥɨɠɟɧɢɹ Ȼ ɫɪɟɞɟɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟ 
ɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟ ɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ. 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɨɩɪɟɞɟɥɹɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲሺ݉ሻ = ݉݊ + ͳ ∙ ͳͲͲ ሺ%ሻ, (2.10) 

  
ɝɞɟ ܲሺ݉ሻ – ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ; ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ 
ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ; 
 ݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 

Ɂɚ ɫɪɟɞɟɧɟɜɨɞɧɵɣ  ɩɪɢɧɢɦɚɟɦ 1972 ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 52,9 %, 
ɩɨɫɤɨɥɶɤɭ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɬɨɝɨ ɝɨɞɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 1926 
ɝɨɞɚ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 51%  (ɨɬɥɢɱɢɟ ɧɚ 1ɦ3/ɫ). 

Ɍɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɡɤɢ ɢɥɢ ɪɚɜɧɵ ɟɞɢɧɢɰɟ, ɬɨ 
ɩɪɢɦɟɧɹɬɶ ɢɯ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ. 

ɉɨɫɬɪɨɢɦ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɟɧɟɜɨɞɧɨɝɨ (1972) ɢ ɦɚɥɨɜɨɞɧɨɝɨ (1935) ɥɟɬ. 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2 ɢ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ 

Ƚɨɞ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ. 
ɝɨɞ 1935 45 41 40 180 239 202 184 107 116 84 115 47 117 

1972 73 66 56 213 393 323 218 167 161 122 116 103 168 
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Ɋɢɫɭɧɨɤ 2.2 -  Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ 

 
2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ 
ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 

 
2.2.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

 
ɉɨ ɦɟɬɨɞɢɤɟ [3], ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɪɟɠɢɦɨɜ ɩɨ ɜɨɞɨɬɨɤɭ ɢ ɩɨ 

ɫɚɧɢɬɚɪɧɨɦɭ ɩɨɩɭɫɤɭ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɟɠɢɦɵ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 

Qɛɵɬ, 50% 73 66 56 213 393 323 218 167 161 122 116 103 
∑Qɩɨɬɟɪɢ, ɦ3/ɫ 4 4 3 -3 -3 3 3 2 2 2 7 4 
Q ɩɨɥɟɡɧɨɟ,ɦ3/ɫ 69 62 53 216 396 320 215 165 159 120 109 99 

Ɋɚɛɨɬɚ ɩɨ ɜɨɞɨɬɨɤɭ 
 Qɩɨɥ, ɦ3/ɫ 69 62 53 216 396 320 215 165 159 120 109 99 

Zɧɛ, ɦ 51,59 51,47 51,30 53,08 53,76 53,51 53,07 52,74 52,69 52,31 52,18 52,05 
Zɜɛ, ɦ 70,00 70,00 70,00 70,00 70,00 70,00 70,00 70,00 70,00 70,00 70,00 70,00 
ɇ, ɦ 18,4 18,5 18,7 16,9 16,2 16,5 16,9 17,3 17,3 17,7 17,8 17,9 

N ɩɨɥ.ɛɵɬ, Ɇȼɬ 11 10 9 33 57 47 32 25 24 19 17 16 
Ɋɚɛɨɬɚ ɩɨ ɫɚɧ.ɩɨɩɭɫɤɭ 

 Qɫ.ɩ., ɦ3/ɫ 33 33 33 33 33 33 33 33 33 33 33 33 
Zɧɛ,ɦ 50,87 50,87 50,87 50,87 50,87 50,87 50,87 50,87 50,87 50,87 50,87 50,87 
Zɜɛ, ɦ 70,00 70,00 70,00 70,00 70,00 70,00 70,00 70,00 70,00 70,00 70,00 70,00 
ɇ, ɦ 19,13 19,13 19,13 19,13 19,13 19,13 19,13 19,13 19,13 19,13 19,13 19,13 

N ɫ.ɩ., Ɇȼɬ 6 6 6 6 6 6 6 6 6 6 6 6 
N ɩɨɥ.ɛɵɬ –Nc.ɩ. 
ȼɬ 

6 5 3 27 52 41 27 20 19 13 12 10 
∆ɗ, ɦɥɧ ɤȼɬ·ɱ 0,136

5 
0,110

6 
0,077

6 
0,646

6 
1,237

4 
0,991

9 
0,643

1 
0,473

2 
0,452

9 
0,318

5 
0,280

0 
0,244

7  
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2.2.2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɟɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ɉɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ  ɧɟɜɟɥɢɤ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɟɫɬɢ 
ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɞɥɹ ɞɟɤɚɛɪɹ, ɩɨɫɤɨɥɶɤɭ ɢɦɟɧɧɨ ɜ ɷɬɨɬ ɦɟɫɹɰ 
ɜɨɡɧɢɤɚɟɬ ɞɟɮɢɰɢɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ 
ɞɟɤɚɛɪɹ. ɇɚ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɥɢɧɢɸ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɩɢɤɨɜɨɣ ɱɚɫɬɢ ɬɚɤ, ɱɬɨɛɵ ɢɡɛɵɬɨɤ ɜɵɪɚɛɨɬɤɢ 
(∆ɗ) ɛɵɥ ɩɨɥɧɨɫɬɶɸ ɪɚɫɩɪɟɞɟɥɟɧ.  ɑɚɫɵ, ɜ ɤɨɬɨɪɵɟ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ 
ɨɤɚɡɚɥɢɫɶ ɜɵɲɟ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨɩɚɞɚɸɬ ɩɨɞ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɜ ɨɫɬɚɥɶɧɵɟ ɱɚɫɵ ɪɚɛɨɬɚ ɜɟɞɟɬɫɹ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɨɩɭɫɤɭ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɞɟɤɚɛɪɟ ɢ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɶɸ. ȼ ɬɚɛɥɢɰɟ 2.4 ɢ ɬɚɛɥɢɰɟ 2.5 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɪɚɫɱɟɬɵ ɞɥɹ ɞɟɤɚɛɪɹ ɢ ɢɸɧɹ. Ɉɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ Ȼ.3-
Ȼ.11 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ, ɚ ɬɚɤɠɟ ɡɨɧɵ ɟɟ ɪɚɛɨɬɵ ɜ 
ɞɟɤɚɛɪɟ ɢ ɢɸɧɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 

 Ɉɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ Ȼ.1-Ȼ.10 ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

19 
 

 

Ɍɚɛɥɢɰɚ 2.4 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɞɟɤɚɛɪɟ 
ȾȿɄȺȻɊɖ 

 

t,ɱ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, 
ɦ3/ɫ 

Q ɜɨɞɨɯɪ, 
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɫ.ɩ, 
ɦ3/ɫ 

V ɜɞɯɪ, ɦɥɧ. ɦ3 Zɜɛ, ɦ Zɧɛ, 
ɦ 

ɇ, 
ɦ 

N ɝɷɫ, 
Ɇȼɬ 

N ɝɚɪ, 
Ɇȼɬ 

Ɉɛɳɚɹ     
ɗ, ɦɥɧ 
ɤȼɬ·ɱ V ɧɚɱ ∆V V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

11 99 1 128 0 227 228 33 79,60 0,3318 79,27 70,00 69,98 69,99 53,14 16,85 34 34 0,034036 
12 99 1 194 0 293 294 33 79,27 0,5028 78,77 69,98 69,94 69,96 53,42 16,54 43 43 0,043125 
13 99 1 72 0 171 172 33 78,77 0,1866 78,58 69,94 69,93 69,94 52,80 17,14 26 26 0,02609 
14 99 1 -22 0 77 78 33 78,58 -0,0570 78,64 69,93 69,94 69,93 51,74 18,19 12 12 0,012467 
15 99 1 -67 0 32 33 33 78,64 -0,1737 78,81 69,94 69,95 69,94 50,87 19,07 5 ɩɨ ɫɚɧ.ɩ. 0,005432 
16 99 1 -67 0 32 33 33 78,81 -0,1737 78,98 69,95 69,96 69,95 50,87 19,08 5 ɩɨ ɫɚɧ.ɩ. 0,005435 
17 99 1 11 0 110 111 33 78,98 0,0285 78,95 69,96 69,96 69,96 52,21 17,75 17 17 0,017378 
18 99 1 204 0 303 304 33 78,95 0,5288 78,43 69,96 69,92 69,94 53,46 16,48 44 44 0,044444 
19 99 1 204 0 303 304 33 78,43 0,5288 77,90 69,92 69,89 69,91 53,46 16,45 44 44 0,044354 
20 99 1 204 0 303 304 33 77,90 0,5288 77,37 69,89 69,86 69,87 53,46 16,41 44 44 0,044263 
21 99 1 10 0 109 110 33 77,37 0,0259 77,34 69,86 69,85 69,85 52,19 17,66 17 17 0,017132 
22 99 1 -67 0 32 33 33 77,34 -0,1737 77,52 69,85 69,87 69,86 50,87 18,99 5 ɩɨ ɫɚɧ.ɩ. 0,005408 
23 99 1 -67 0 32 33 33 77,52 -0,1737 77,69 69,87 69,88 69,87 50,87 19,00 5 ɩɨ ɫɚɧ.ɩ. 0,005411 
24 99 1 -67 0 32 33 33 77,69 -0,1737 77,86 69,88 69,89 69,88 50,87 19,01 5 ɩɨ ɫɚɧ.ɩ. 0,005415 
1 99 1 -67 0 32 33 33 77,86 -0,1737 78,04 69,89 69,90 69,89 50,87 19,02 5 ɩɨ ɫɚɧ.ɩ. 0,005418 
2 99 1 -67 0 32 33 33 78,04 -0,1737 78,21 69,90 69,91 69,90 50,87 19,03 5 ɩɨ ɫɚɧ.ɩ. 0,005421 
3 99 1 -67 0 32 33 33 78,21 -0,1737 78,38 69,91 69,92 69,92 50,87 19,04 5 ɩɨ ɫɚɧ.ɩ. 0,005424 
4 99 1 -67 0 32 33 33 78,38 -0,1737 78,56 69,92 69,93 69,93 50,87 19,06 5 ɩɨ ɫɚɧ.ɩ. 0,005427 
5 99 1 -67 0 32 33 33 78,56 -0,1737 78,73 69,93 69,94 69,94 50,87 19,07 5 ɩɨ ɫɚɧ.ɩ. 0,00543 
6 99 1 -67 0 32 33 33 78,73 -0,1737 78,91 69,94 69,95 69,95 50,87 19,08 5 ɩɨ ɫɚɧ.ɩ. 0,005433 
7 99 1 -67 0 32 33 33 78,91 -0,1737 79,08 69,95 69,96 69,96 50,87 19,09 5 ɩɨ ɫɚɧ.ɩ. 0,005436 
8 99 1 -67 0 32 33 33 79,08 -0,1737 79,25 69,96 69,98 69,97 50,87 19,10 5 ɩɨ ɫɚɧ.ɩ. 0,005439 
9 99 1 -67 0 32 33 33 79,25 -0,1737 79,43 69,98 69,99 69,98 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,005443 
10 99 1 -67 0 32 33 33 79,43 -0,1737 79,60 69,99 70,00 69,99 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,005446 
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Ɍɚɛɥɢɰɚ 2.5 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɢɸɧɟ 
ɂɘɇɖ 

t,ɱ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, 
ɦ3/ɫ 

Q ɜɨɞɨɯɪ, 
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɫ.ɩ, 
ɦ3/ɫ. 

V ɜɞɯɪ, ɦɥɧ. ɦ3 Zɜɛ, ɦ Zɧɛ, 
ɦ 

ɇ, 
ɦ 

N ɝɷɫ, 
Ɇȼɬ 

N ɝɚɪ, 
Ɇȼɬ 

Ɉɛɳɚɹ     
ɗ, ɦɥɧ 
ɤȼɬ·ɱ V ɧɚɱ ∆V V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

10 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
11 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
12 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
13 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
14 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
15 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
16 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
17 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
18 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
19 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
20 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
21 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
22 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
23 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
24 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
1 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
2 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
3 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
4 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
5 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
6 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
7 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
8 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
9 320 1 0 17 303 321 33 79,60 0 79,60 70,00 70,00 70,00 53,57 16,43 44 44 0,0443 
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ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɞɥɹ ɜɫɟɯ ɦɟɫɹɰɟɜ, 
ɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫɭɧɨɤ 2.3), ɢɡ 
ɤɨɬɨɪɨɝɨ ɫɬɚɧɟɬ ɜɨɡɦɨɠɧɵɦ ɨɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɍɆɈ. 

 

Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 

▼ɍɆɈ =  69,76 ɦ. 
 

2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɨ ɜɵɩɨɥɧɹɟɦɵɦ ɜ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɹɦ 
ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɭɦɦɵ:  

 ˖ܰ˔˕ = ˓ܰ˃˄ + ːܰ˃ˆ˓.˓ˈˊ (2.11) 
 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɱɚɫɬɨɬɵ ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ. ɗɬɨɬ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 2% 
ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɨɬɧɨɲɟɧɢɸ ɪɚɛɨɱɟɣ 
ɦɨɳɧɨɫɬɢ Ƚɗɋ ɤ ɫɭɦɦɚɪɧɨɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɜɫɟɯ Ƚɗɋ ɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 
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Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɛɨɱɢɟ ɢ ɧɚɝɪɭɡɨɱɧɵɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ 

ɫɭɳɟɫɬɜɭɸɳɢɯ 
Ƚɗɋ, Ɇȼɬ 

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ, Ɇȼɬ 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 
ɜɫɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, 

Ɇȼɬ 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 
ɫɭɳɟɫɬɜɭɸɳɢɯ 

Ƚɗɋ, Ɇȼɬ 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ, Ɇȼɬ 

934 44 40 38 2 
932 44 39 37 2 
880 29 37 35 2 
850 44 34 32 2 
797 44 31 30 2 
789 44 30 28 2 
789 44 30 28 2 
797 44 31 30 2 
850 44 34 32 2 
880 44 37 35 2 
932 44 39 37 2 
934 44 40 38 2 

 ˖ܰ˔˕ = ͶͶ + ʹ = +Ͷ͸ ʛʑ˕  
 

2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 
 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  ɭɱɢɬɵɜɚɟɦ ɧɟ ɬɨɥɶɤɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ, ɧɨ ɬɚɤɠɟ ɢ ɚɜɚɪɢɣɧɵɣ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 10% ɨɬ 
ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ.  ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ Ƚɗɋ, 
ɩɨɷɬɨɦɭ ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7 ɢ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 

 
Ɍɚɛɥɢɰɚ 2.7 – Ɇɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Nɫɢɫɬ., Ɇȼɬ 2017 1947 1826 1686 1564 1494 1494 1564 1686 1826 1947 2017 

Nɫɭɳ.Ƚɗɋ, Ɇȼɬ 934 932 880 850 797 789 789 797 850 880 932 934 

Nɧɚɝɪ.ɫɭɳ.Ƚɗɋ, Ɇȼɬ 38 37 35 32 30 28 28 30 32 35 37 38 

Nɧɚɝɪ.ɩɪɨɟɤɬ..Ƚɗɋ, Ɇȼɬ 2 2 2 2 2 2 2 2 2 2 2 2 

Nɩɪɨɟɤɬ.Ƚɗɋ , Ɇȼɬ 44 44 29 44 44 44 44 44 44 44 44 44 

Nɚɜɚɪ. Ɍɗɐ, Ɇȼɬ 202 195 183 169 156 149 149 156 169 183 195 202 

NɌɗɐ, Ɇȼɬ 1033 965 917 786 717 655 655 717 786 896 965 1033 

 
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ, ɩɨɫɤɨɥɶɤɭ ɩɥɨɳɚɞɶ ɩɪɨɜɚɥɚ ɨɤɚɡɚɥɚɫɶ 

ɛɨɥɶɲɟ ɫɭɦɦɚɪɧɨɣ ɪɟɦɨɧɬɧɨɣ ɦɨɳɧɨɫɬɢ ɜɫɟɯ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

  
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɏɟɜɨɫɤɨɫɤɢ Ƚɗɋ, 

ɜɨɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɟɬɨɞɢɤɨɣ, ɢɡɥɨɠɟɧɧɨɣ [3, ɫ. 61-65]. 
ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 

ɨɬɦɟɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɜɧɨɣ ɇɉɍ (70 ɦ), ɧɢɠɧɟɣ ɝɪɚɧɢɰɟɣ - ɍɆɈ (69,76 ɦ) 
ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 

 
ʒЭʠሺܳʒЭʠሻܪ  = ̝ܸ)˄˅ݖ ˓˃˄) − ː˄ሺܳː˄ሻݖ − ∆ℎ˅˔, (3.1) 
 

ɝɞɟ ݖ˅˄(ܸ̝ ˓˃˄) - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 
ɨɬɦɟɬɤɢ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ;  ݖː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ܳɇȻ;  

Δh -ɡɚɞɚɧɧɵɟ ɩɨɬɟɪɢ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ.   
Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɫɚɧɢɬɚɪɧɵɦ ɩɨɩɭɫɤɨɦ: ܳ݉𝑖݊=33 ɦ3/ɫ.  
ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 
 ˖ܰ˔˕˓ = ݇𝑁ܳʒЭʠܪʒЭʠ, (3.2) 
  
ɝɞɟ ݇ܰ - ɡɚɞɚɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (݇ܰ=8,9).  

ɇɢɠɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɨɝɪɚɧɢɱɟɧɨ ɥɢɧɢɟɣ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɚɹ ɩɨɫɬɪɨɟɧɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɢ:  
 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫√ுʒЭʠு𝑝 ,  (3.3) 

 
ɝɞɟ ܳʒЭʠ௠௔௫ - ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪɟ ܪ௣= 16,36 ɦ (ܳʒЭʠ௠௔௫=317 ɦ3/ɫ). 
 ɉɨ ɩɪɢɜɟɞɟɧɧɵɦ ɜɵɲɟ ɭɪɚɜɧɟɧɢɹɦ, ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ ɞɥɹ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ 
ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ  

Qɧɛ,  ɦ3/ɫ Zɧɛɡɢɦɚ, ɦ Zɧɛɥɟɬɨ, ɦ H ɇɉɍ, ɦ ɇ ɍɆɈ, ɦ ɇzɜɛ1, ɦ ɇ, ɦ Q, ɦ3/ɫ ɇ, ɦ Q, ɦ3/ɫ 

0 50,00 50,00 20,00 19,77 19,85 19,00 272 16,36 317 
30 50,80 50,84 19,20 18,97 19,05 18,50 279 16,23 316 

60 51,43 51,50 18,57 18,34 18,42 18,00 287 16,20 315 

90 51,93 52,00 18,07 17,84 17,92 17,50 295 16,15 315 

120 52,31 52,39 17,69 17,46 17,54 17,00 304 16,10 314 

150 52,62 52,69 17,38 17,15 17,23 16,50 313 16,05 314 

180 52,85 52,93 17,15 16,92 17,00 16,25 318 16,00 313 

210 53,04 53,11 16,96 16,73 16,81 16,20 319 15,95 313 

240 53,20 53,26 16,80 16,57 16,65 16,15 320 15,90 313 

270 53,33 53,39 16,67 16,44 16,52 16,10 321 15,85 312 

300 53,44 53,50 16,56 16,33 16,41 16,05 322 15,80 312 

346 53,60 53,66 16,40 16,17 16,25 16,00 323 15,75 311 

370 53,68 53,73 16,32 16,09 16,17 15,95 324 15,70 311 

400 53,78 53,83 16,22 15,99 16,07 15,90 325 15,65 310 

430 53,87 53,93 16,13 15,90 15,98 15,85 326 15,60 310 

450 53,93 54,00 16,07 15,84 15,92 15,80 327 15,55 309 

 
 ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.1, ɩɨɫɬɪɨɢɥɢ ɪɟɠɢɦɧɨɟ ɩɨɥɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 
 

 
Ɋɢɫɭɧɨɤ 3.1. – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɏɟɜɨɫɤɨɫɤɢ Ƚɗɋ 
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ɂɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmax= 19,13 ɦ; 
 – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɇɪɚɫɱ= 16,36 ɦ; 
 – ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmin=16,21 ɦ; 
 – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmin= 33 ɦ3/ɫ; 
 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmax= 317 ɦ3/ɫ; 
 

3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 

ɉɨ ɩɪɢɜɟɞɟɧɧɵɦ ɭɫɥɨɜɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɬɭɪɛɢɧ, 
ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ ɉɅ20-ȽɄ ɉɅ20-ȼ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 
ɝɢɞɪɨɬɭɪɛɢɧɵ, Hɩɪɟɞ, ɦ 

20 20 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, Hmin/Hmax 0,35 0,50 
ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ 1 (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ), Q’IɊ, ɥ/ɫ 

2775 1853 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ, n’I0, ɦɢɧ-1 

155 146 

ɄɉȾ ɦɨɞɟɥɢ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ 1 
(ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ), ŋɦɪɬ 

0,8583 0,882 

Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɢ, 
D1ɦ, ɦ 

0,46 0,50 

ɇɚɩɨɪ ɦɨɞɟɥɢ, ɇɦ, ɦ 3 10 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ 

ɜɹɡɤɨɫɬɢ ɦɨɞɟɥɢ, ν∙106, ɦ2/ɫ 
1,062 1,01 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ 
ɜɹɡɤɨɫɬɢ ɧɚɬɭɪɵ, ν∙106, ɦ2/ɫ 

1,51 1,51 

 
 ɉɪɨɜɨɞɢɦ ɩɪɨɜɟɪɤɭ ɬɭɪɛɢɧ ɩɨ ɨɬɧɨɲɟɧɢɸ ɇmin/Hɩɪɟɞ: 

 ɉɅ20-ȽɄ 
 
 ʜ௠𝑖௡ʜ˒˓ˈˇ = ͳ͸,ʹͳʹͲ = Ͳ,ͺͳ ൒ Ͳ,͵ͷ  (3.4) 

 
 ɉɅ20-ȼ: 

 

 ʜ௠𝑖௡ʜ˒˓ˈˇ = ͳ͸,ʹͳʹͲ = Ͳ,ͺͳ ൒ Ͳ,ͷͲ ( 3.5) 

 
 ȼɫɟ ɬɢɩɵ ɬɭɪɛɢɧ ɩɪɨɲɥɢ ɩɪɨɜɟɪɤɭ. 

ɉɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ, ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ  ɫɬɚɧɞɚɪɬɧɵɯ 
ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɢɯ ɤɨɥɟɫ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ, ɢɡɥɨɠɟɧɧɨɣ [3, 
ɫ. 66-69]. Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3 
 ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
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 η˕ = ͳ − (ͳ − ηˏ˓˕) ቆͲ,ʹͷ + Ͳ,͹ͷ ∙ √஽భˏ஽భఱ √ுˏு𝑝భబ √௩ಹ௩ˏఱ ቇ, ( 3.6) 

 
ɝɞɟ 𝜂ɦɪɬ, 1ܦɦ; ܪɦ - ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ;  ܪ ;1ܦ௣– ɞɢɚɦɟɬɪ (ɡɚɞɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦ ɪɹɞɨɦ) ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ 
ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 𝑣ɦ; 𝑣ɧ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɦɨɞɟɥɶɧɨɣ ɢ 
ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ.  

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ (ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɩɨɫɥɟ ɭɬɨɱɧɟɧɢɹ 
ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ): 
 
 aܰ∗ = ͻ,ͺͳ ∙ ܳூ′˓ ∙ ଵଶܦ ∙ ௣ଵ,ହܪ ∙ ηʡ ∙ ηˆ̝˓

, ( 3.7) 

 
ɝɞɟ ܳூ′˓  - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  𝜂Ɍ - ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 1.6;  ηˆ̝˓

 - ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ.  
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 

ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɤɪɚɬɧɨɝɨ 2 ɢɥɢ 3: 
  
 Z˃ = 𝑁˖˔˕𝑁a∗ , ( 3.8) 

 
ɝɞɟ ˖ܰ˔˕– ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ;  aܰ∗- ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.7).  

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɭɬɨɱɧɟɧɧɚɹ: 
 

௔ܰ = ˖ܰ˔˕ܼ௔ = Ͷ͸ͲͲͲ͵ = ͳͷ͵͵͵ ˍʑ˕ 

 
ɉɨɩɪɚɜɤɚ ɄɉȾ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɟ:  

 
 ∆= ŋ˕ŋˏ ( 3.9) 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɨɤɪɭɝɥɹɟɬɫɹ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ 

ɪɹɞɭ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɛɨɥɶɲɟɝɨ): 
 
 ݊c∗ = ௡భ˓′ ∙√ு𝑁˓∙∆஽భ ,  (3.10) 

 
ɝɞɟ ݊ଵ˓′

 - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ.  
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 
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ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ݊˔.  
Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɧɚɩɨɪɨɜ ܪ;ݔܽ݉ܪ௣; ݉ܪ𝑖݊ 

ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.11) ɢ ɧɚɧɟɫɟɧɵ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ (ɩɪɢɥɨɠɟɧɢɢ ȼ): 
  
 ݊ூ′ = ݊௖ ∙ ܪ√ଵܦ ∙ ∆˓  (3.11) 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊ூு˓′

 ɫ ɭɱɟɬɨɦ 
ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ݊ூ˓′ =  ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ 𝜂˕ ɢ ܳூ′, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɭɫɥɨɜɢɟ ݐݏ݊݋ܿ
3.12: 
 
 ܳூ′ ∙ η˕ = N˃ͻ,ͺͳ ∙ ଵଶܦ ∙ ௣ଵ,ହܪ ∙ ηˆ̝˓  (3.12) 

 
Ʌɢɧɢɹ, ɩɪɨɯɨɞɹɳɚɹ ɱɟɪɟɡ ɪɚɫɱɟɬɧɭɸ ɬɨɱɤɭ, ɩɚɪɚɥɥɟɥɶɧɨ ɛɥɢɠɚɣɲɟɦɭ 

ɨɬɤɪɵɬɢɸ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ a0 ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɥɢɧɢɟɣ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɬɭɪɛɢɧɟ. 

ɇɚ ɥɢɧɢɢ ݊ூ௠𝑖௡′ =  ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɜɬɨɪɭɸ ɬɨɱɤɭ ɬɚɤ, ɱɬɨɛɵ ݐݏ݊݋ܿ
ɜɵɩɨɥɧɹɥɨɫɶ ɭɫɥɨɜɢɟ 3.13: 

 
 ܳூ′ ∙ η˕ = N˃ͻ,ͺͳ ∙ ଵଶܦ ∙ ௠௔௫ଵ,ହܪ ∙ ηˆ̝˓  (3.13) 

 
ɉɪɨɜɟɞɟɧɧɚɹ ɱɟɪɟɡ ɷɬɢ ɬɨɱɤɢ ɥɢɧɢɹ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. 
 Ɉɩɪɟɞɟɥɢɦ ɩɨɥɨɠɟɧɢɹ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, 

ɞɥɹ ɷɬɨɝɨ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ ݔܽ݉ܪ ɢ ݉ܪ𝑖݊ ɩɨ 
ɮɨɪɦɭɥɟ: 
 
 ܳூ௠௔௫′ = ܳ௠𝑖௡ܦଵଶ√ܪ௠𝑖௡ ∙ ∆  (3.14) 

 
 ܳூ௠𝑖௡′ = ொ೘𝑖೙஽భమ√ு೘𝑎ೣ∙∆,  (3.15) 

 
ɝɞɟ ܳ݉𝑖݊ - ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ;  1ܦ - ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  ܪ – ɧɚɩɨɪ (ݔܽ݉ܪ ɢɥɢ ݉ܪ𝑖݊);  

Δ – ɩɨɩɪɚɜɤɚ.  
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ȼɫɟ ɪɚɫɱɟɬɵ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.3; 3.4; 3.5 ɢ 3.6. 
 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȽɄ. 

D1 ɦ 2,24 2,5 2,8 3 3,15 3,55 𝜂ɬ - 0,894 0,896 0,898 0,898 0,899 0,901 

аܰ
∗ Ɇȼɬ 7842 9785 12295 14129 15588 19833 ܼ௔∗  ɲɬ 5,9 4,7 3,7 3,3 3,0 2,3 ܼ௔ ɲɬ 6 6 4 4 3 3 

аܰ Ɇȼɬ 7667 7667 11500 11500 15333 15333 

∆ - 1,042 1,044 1,046 1,047 1,048 1,049 ݊ɫ
′  ɦɢɧ-1 285,7 256,2 229,0 213,8 203,7 180,9 ݊௖ ɦɢɧ-1 300 300 230,8 214,3 214,3 187,5 ݊௠௔௫′  ɦɢɧ-1 163,50 182,32 156,96 156,07 163,82 161,4 ݊ɪаɫч

′  ɦɢɧ-1 162,75 181,48 156,24 155,36 163,07 160,7 ݊௠𝑖௡′  ɦɢɧ-1 150,51 167,83 144,49 143,67 150,80 148,6 

ଵܳ˓˃˔˚′ ∙ η˕ - 2,43 1,95 2,33 2,03 2,45 1,93 

ଵܳ௠𝑖௡′ ∙ η˕ - 1,92 1,54 1,84 1,60 1,94 1,53 ܳூ௠௔௫′  ɦ3/ɫ 1,473 1,182 0,941 0,819 0,743 0,584 ܳூ௠𝑖௡′  ɦ3/ɫ 1,600 1,284 1,022 0,890 0,807 0,635 

 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȽɄ 

D1 ɦ 4 4,25 4,5 4,75 5,0 𝜂ɬ - 0,902 0,903 0,904 0,904 0,905 

аܰ
′  Ɇȼɬ 25221 28496 31972 35649 39528 ܼ௔∗  ɲɬ 1,8 1,6 1,4 1,3 1,2 ܼ௔ ɲɬ 2 2 2 2 2 

аܰ Ɇȼɬ 23000 23000 23000 23000 23000 

∆ - 1,051 1,052 1,053 1,054 1,054 ݊ɫ
′  ɦɢɧ-1 160,69 151,30 142,95 135,47 128,74 ݊௖ ɦɢɧ-1 166,7 166,7 150 136,4 136,4 ݊௠௔௫′  ɦɢɧ-1 161,5 171,57 163,40 156,78 164,98 ݊ɪаɫч

′  ɦɢɧ-1 160,8 170,78 162,65 156,06 164,22 ݊௠𝑖௡′  ɦɢɧ-1 148,7 157,93 150,41 144,32 151,86 

ଵܳɪаɫч
′ ∙ ηɬ - 2,28 2,02 1,80 1,62 1,46 

ଵܳ௠𝑖௡′ ∙ ηɬ - 1,81 1,60 1,43 1,28 1,16 ܳூ௠௔௫′  ɦ3/ɫ 0,460 0,407 0,363 0,326 0,294 ܳூ௠𝑖௡′  ɦ3/ɫ 0,500 0,442 0,394 0,354 0,319 
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Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-B 

D1 ɦ 2,24 2,5 2,8 3 3,15 3,55 𝜂ɬ - 0,903 0,904 0,906 0,907 0,907 0,909 

аܰ
′  Ɇȼɬ 5286 6595 8286 9521 10504 13363 ܼ௔′  ɲɬ 8,70 6,975 5,6 4,8 4,4 3,4 ܼ௔ ɲɬ 9 8 6 6 6 4 

аܰ Ɇȼɬ 5111 5750 7667 7667 7667 11500 

∆ - 1,024 1,025 1,027 1,028 1,029 1,030 ݊ɫ
′  ɦɢɧ-1 266,73 239,18 213,73 199,58 190,14 168,86 ݊௖ ɦɢɧ-1 300 250 214,3 200 200 187,5 ݊௠௔௫′  ɦɢɧ-1 164,97 153,31 147,06 146,98 154,28 162,87 ݊ɪаɫч

′  ɦɢɧ-1 164,21 152,60 146,39 146,31 153,57 162,12 ݊௠𝑖௡′  ɦɢɧ-1 151,86 141,12 135,38 135,30 142,02 149,92 

ଵܳɪаɫч
′ ∙ ηɬ - 1,62 1,46 1,55 1,35 1,23 1,45 

ଵܳ௠𝑖௡′ ∙ ηɬ - 1,28 1,16 1,23 1,07 0,970 1,15 ܳூ௠௔௫′  ɦ3/ɫ 1,486 1,192 0,950 0,827 0,750 0,590 ܳூ௠𝑖௡′  ɦ3/ɫ 1,615 1,295 1,032 0,898 0,814 0,641 

  
Ɍɚɛɥɢɰɚ 3.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-B 

D1 ɦ 4 4,25 4,5 4,75 5 5,3 𝜂ɬ - 0,910 0,911 0,912 0,912 0,913 0,914 

аܰ
′  Ɇȼɬ 16993 19199 21540 24017 26629 29942 ܼ௔′  ɲɬ 2,7 2,4 2,1 1,9 1,73 1,5 ܼ௔ ɲɬ 3 3 3 2 2 2 

аܰ Ɇȼɬ 15333 15333 15333 23000 23000 23000 

∆ - 1,032 1,033 1,034 1,034 1,035 1,036 ݊ɫ
′  ɦɢɧ-1 149,98 141,21 133,42 126,44 120,16 113,40 ݊௖ ɦɢɧ-1 150 142,8 136,4 136,4 125 115,4 ݊௠௔௫′  ɦɢɧ-1 146,69 148,32 149,95 158,23 152,59 149,26 ݊ɪаɫч

′  ɦɢɧ-1 146,02 147,64 149,26 157,50 151,88 148,58 ݊௠𝑖௡′  ɦɢɧ-1 135,03 136,53 138,03 145,65 140,46 137,40 ܳଵɪаɫч
′ ∙ ηɬ - 1,52 1,35 1,20 1,62 1,46 1,30 ܳଵ௠𝑖௡′ ∙ ηɬ - 1,20 1,07 0,95 1,28 1,16 1,03 ܳூ௠௔௫′  ɦ3/ɫ 0,464 0,411 0,366 0,329 0,297 0,264 ܳூ௠𝑖௡′  ɦ3/ɫ 0,504 0,447 0,398 0,357 0,322 0,287 

 
ɉɪɨɢɡɜɟɞɟɦ ɚɧɚɥɢɡ ɩɨ ɤɚɠɞɵɦ ɬɢɩɚɦ ɬɭɪɛɢɧ: 

1) ɉɅ20-ȽɄ : 
Ɍɭɪɛɢɧɵ ɞɢɚɦɟɬɪɚɦɢ 2,24 – 3 ɦ   ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɛɭɞɭɬ, 

ɩɨɫɤɨɥɶɤɭ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɢɦ, ɚ ɢɯ ɦɨɳɧɨɫɬɢ ɦɚɥɵ.  
Ɍɭɪɛɢɧɚ ɞɢɚɦɟɬɪɨɦ 4,25 ɦ ɧɟ ɩɨɞɯɨɞɢɬ, ɬɚɤ ɤɚɤ ɥɢɧɢɢ ɩɪɢɜɟɞɟɧɧɵɯ 
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ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɢɫɤɥɸɱɚɸɬ ɬɨɱɤɭ ɨɩɬɢɦɭɦɚ. 
Ⱦɥɹ ɞɢɚɦɟɬɪɨɜ 3,15;  3,55;  4; 4,5; 4,75; 5ɦ ɩɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.3 ɢ 

ɬɚɛɥɢɰɵ 3.4 ɩɟɪɟɧɟɫɟɦ ɩɚɪɚɦɟɬɪɵ ɧɚ Ƚɍɏ (ɪɢɫɭɧɤɢ ȼ.1 ɢ ȼ.2 ɩɪɢɥɨɠɟɧɢɹ ȼ), 
ɡɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɞɢɚɦɟɬɪɨɦ 5 ɦ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɟ ɫɨɞɟɪɠɢɬ ɬɨɱɤɭ 
ɨɩɬɢɦɭɦɚ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɛɭɞɭɬ. Ⱦɥɹ ɪɚɛɨɱɢɯ ɞɢɚɩɚɡɨɧɨɜ 
ɬɭɪɛɢɧ ɞɢɚɦɟɬɪɚɦɢ 3,15; 3,55; 4,5; 4,75 ɦ ɨɬɫɭɬɫɬɜɭɸɬ ɞɚɧɧɵɟ ɨ ɤɚɜɢɬɚɰɢɢ, ɢ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ ɧɟɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ.  

2) ɉɅ20-ȼ: 
Ɍɭɪɛɢɧɵ ɞɢɚɦɟɬɪɚɦɢ 2,24 – 3,55 ɦ ɜɵɩɚɞɚɸɬ ɢɡ ɞɚɥɶɧɟɣɲɟɝɨ 

ɪɚɫɫɦɨɬɪɟɧɢɹ ɢɡ-ɡɚ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ. 
Ɍɭɪɛɢɧɵ ɞɢɚɦɟɬɪɚɦɢ 4,25 – 5,3 ɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɛɭɞɭɬ, ɬɚɤ ɤɚɤ 

ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɯɨɞɚɦ, ɜɵɯɨɞɢɬ ɡɚ 
ɩɪɟɞɟɥɵ ɪɚɛɨɱɟɝɨ ɞɢɚɩɚɡɨɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

Ɍɭɪɛɢɧɚ ɞɢɚɦɟɬɪɨɦ 4,25 ɦ  
Ⱦɥɹ ɞɢɚɦɟɬɪɚ 4 ɦ ɩɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.6, ɩɟɪɟɧɟɫɟɦ ɩɚɪɚɦɟɬɪɵ ɧɚ Ƚɍɏ 

(ɪɢɫɭɧɨɤ ȼ.3 ɩɪɢɥɨɠɟɧɢɹ ȼ). 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɜɵɛɢɪɚɟɦ ɬɭɪɛɢɧɵ ɉɅ20-ȽɄ-400, ɉɅ20-ȼ-400. 

 
3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ 

 
 ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ ɪɚɫɱёɬɚ, ɢɡɥɨɠɟɧɧɨɣ ɜ ɥɢɬɟɪɚɬɭɪɟ [4, ɫ. 

8; 21-22] 
 Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟɟ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ∇ܼ˓.ˍ = ܼʜʐሺܳʜʐሻ + ʜௌ,  (3.16) 
 
ɝɞɟ Zʜʐ(ܳʜʐ) - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɪɚɫɯɨɞɟ ܳʜʐ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܵܪ.  

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɯ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ:  
- ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hmax;  
- ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ʜ˓;  
- ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ʜ௠𝑖௡ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ; 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ:  
 

 ʜௌ = ͳͲ,͵ − ௓ʜʐሺொʜʐሻଽ଴଴ − σʜ − ͳ,ͷ + ∆ܼ˘.˒ˎ,  (3.17) 

 
ɝɞɟ 𝜎 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ;  
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 ∆ܼ˘.˒ˎ – ɞɥɹ  ɜɟɪɬɢɤɚɥɶɧɨɣ ɉɅ ɬɭɪɛɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ Ͳ, ɞɥɹ ɉɅ-ȽɄ 
ɩɪɢɧɢɦɚɟɬɫɹ -D1/2; ܪ - ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼʜʐሺܳʜʐሻ.  

Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ 
ɉɅ20-ȼ-400. 
 

3.2.1.1 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ 
ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ  

 
ɇɚ ɪɚɛɨɱɟɦ ɞɢɚɩɚɡɨɧɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɧɚɯɨɞɢɦ ɬɨɱɤɭ 2, ɥɟɠɚɳɭɸ ɧɚ ɥɢɧɢɢ ݊ூ˓′ =  .ݐݏ݊݋ܿ
ɉɟɪɟɫɱɟɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɬɨɱɤɟ 2: 
 

 ܳଵ = ܳଵ′ ∙ ଵଶܦ ∙ ˓ܪ√ = ͳ,͹ ∙ Ͷଶ ∙ √ͳ͸,͵͸ = ͳͳͲ,Ͳʹ ˏଷ/˔  (3.18) 

 
ɉɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɩɪɟɞɟɥɹɟɦ 𝜎=0,715. ɉɨ 

ɤɪɢɜɨɣ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ܼʜʐሺܳʜʐሻ=ͷʹ,ʹͺ ˏ.  
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ:  
 

 ʜௌ = ͳͲ,͵ − ͷʹ,ʹͺͻͲͲ − Ͳ,͹ͳͷ ∙ ͳ͸,͵͸ − ͳ,ͷ = −ʹ,ͻ͸ ˏ  

 
Ɉɬɦɟɬɤɚ ɊɄ: 
 

 ∇ܼ˓.ˍ = ܼʜʐሺܳʜʐሻ + ʜௌ = ͷʹ,ʹͺ + ሺ−ʹ,ͻ͸ሻ = Ͷͻ,͵ʹ ˏ  (3.19) 
 
3.2.1.2 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmax ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 
ɇɚ ɪɚɛɨɱɟɦ ɞɢɚɩɚɡɨɧɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɧɚɯɨɞɢɦ ɬɨɱɤɭ 1 , ɥɟɠɚɳɭɸ ɧɚ ɥɢɧɢɢ ݊ூ௠𝑖௡′ =  .ݐݏ݊݋ܿ
ɉɟɪɟɫɱɟɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɬɨɱɤɟ 1:  
 

 ܳଵ = ܳଵ′ ∙ ଵଶܦ ∙ ௠௔௫ܪ√ = ͳ,͵͸ ∙ Ͷଶ ∙ √ͳͻ,ͳ͵ = ͻͷ,ͳ͹ ˏଷ/˔  (3.20) 
 

ȼ ɷɬɨɣ ɬɨɱɤɟ 1 ɨɩɪɟɞɟɥɹɟɦ 𝜎=0,485. ɉɨ ɤɪɢɜɨɣ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ܼʜʐሺܳʜʐሻ= ͷʹ,Ͳͺ ˏ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ:  
 

 ʜௌ = ͳͲ,͵ − ͷʹ,ͲͺͻͲͲ − Ͳ,Ͷͺͷ ∙ ͳͻ,ͳ͵ − ͳ,ͷ = −Ͳ,ͷͶ ˏ 

 
Ɉɬɦɟɬɤɚ ɊɄ: 
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 ∇ܼ˓.ˍ = ܼʜʐሺܳʜʐሻ + ʜௌ = ͷʹ,Ͳͺ + ሺ−Ͳ,ͷͶሻ = ͷͳ,ͷͶ ˏ  (3.21) 
 
3.2.1.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ 

ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
 

ɇɚ ɪɚɛɨɱɟɦ ɞɢɚɩɚɡɨɧɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɧɚɯɨɞɢɦ ɬɨɱɤɭ 3, ɥɟɠɚɳɭɸ ɧɚ ɥɢɧɢɢ ݊ூ௠௔௫′ =  .ݐݏ݊݋ܿ

ɉɟɪɟɫɱɟɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɬɨɱɤɟ 3: 
 
 ܳଵ = ܳଵ′ ∙ ଵଶܦ ∙ ௠𝑖௡ܪ√ = ͳ,͸ͻͻ ∙ Ͷଶ ∙ √ͳ͸,ʹͳ = ͳͲͻ,Ͷͷ ˏଷ/˔  (3.22) 

 
ɉɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɩɪɟɞɟɥɹɟɦ 𝜎=0,715. ɉɨ 

ɤɪɢɜɨɣ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ܼʜʐሺܳʜʐሻ=ͷʹ,ʹ͹ ˏ.  
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ:  

 
 ʜௌ = ͳͲ,͵ − ͷʹ,ʹ͹ͻͲͲ − Ͳ,͹ͳͷ ∙ ͳ͸,ʹͳ − ͳ,ͷ = −ʹ,ͺͷ ˏ  

 
Ɉɬɦɟɬɤɚ ɊɄ: 
 

 ∇ܼ˓.ˍ = ܼʜʐሺܳʜʐሻ + ʜௌ = ͷʹ,ʹ͹ + ሺ−ʹ,ͺͷሻ = Ͷͻ,Ͷʹ ˏ  (3.23) 
 
 ɍɱɢɬɵɜɚɹ, ɱɬɨ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ,  ɜɵɫɨɬɚ 
ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ20-ȽɄ-400 ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɩɪɢɟɦɥɟɦɨɣ 
ɢ ɩɪɟɜɵɲɚɟɬ 8ɦ, ɱɬɨ ɩɪɢɜɟɞёɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɞɨɪɨɠɚɧɢɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ƚɗɋ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɬɭɪɛɢɧɭ ɉɅ20-ȼ-400. ɉɪɢɧɢɦɚɟɦ 
ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ∇ܼ˓.ˍ = Ͷͻ,͵ʹ ˏ. 
 

3.2.2 ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 108.023.105-84, ɜɵɛɢɪɚɟɦ 1 ɫɯɟɦɭ ɤɨɦɩɨɧɨɜɤɢ 

ɚɝɪɟɝɚɬɚ. 
 

3.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ-400 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɦɟɬɨɞɢɤɨɣ, 

ɢɡɥɨɠɟɧɧɨɣ ɜ [5]. 
ɂɡ Ƚɍɏ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-400: Q୫ax′ = ͳ,͹ ˏయ̝,  ɭɝɨɥ ɨɛɯɜɚɬɚ 𝜑 = ʹͳͲ°. 
Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɨɢɡɜɟɞёɧ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ, ɜɟɫɶ 

ɪɚɫɱɟɬ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 3.7. 
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Ɍɚɛɥɢɰɚ 3.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ȼɟɥɢɱɢɧɚ 
ɋɟɱɟɧɢɹ 

  ɜɯɨɞɧɨɟ 1 2 3 4 5 

ri 6,52 6,17 5,83 5,48 5,13 4,79 
bi 6,12 5,27 4,52 3,85 3,28 2,79 

rk 4,28 4,05 3,85 3,67 3,52 3,39 

rk/ra 1,38 1,31 1,24 1,18 1,13 1,09 

ln(rk/ra) 0,322 0,268 0,217 0,169 0,126 0,089 

ri/ra 2,10 1,99 1,88 1,77 1,66 1,54 

ln(ri/ra) 0,74 0,69 0,63 0,57 0,50 0,43 

b∙ln(ri/ra) 4,55 3,63 2,85 2,20 1,65 1,21 

rk∙ctgɣ 15,98 15,13 14,37 13,71 13,13 12,65 

rk∙ctgɣ∙ln(rk/ra) 5,147 4,051 3,112 2,318 1,658 1,121 

mi 4,40 3,55 2,80 2,13 1,56 1,07 

Ji 4,03 3,37 2,77 2,24 1,78 1,40 

φi 210,0 175,3 144,1 116,7 92,9 72,7 

ai 3,42 3,07 2,73 2,38 2,03 1,69 

Qi 64,18 53,57 44,05 35,66 28,39 22,23 

Fi 19,01 15,19 11,95 9,24 7,02 5,23 

vɫɪ 3,38 3,53 3,69 3,86 4,05 4,25 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɚ 3.7  

ȼɟɥɢɱɢɧɚ 
ɋɟɱɟɧɢɹ 

6 7 8 9 10 ɜɵɯɨɞɧɨɟ 

ri 4,44 4,10 3,75 3,40 3,06 2,71 
bi 2,40 2,09 1,88 1,75 1,72 1,78 

rk 3,28 3,20 3,14 3,11 3,10 3,12 

rk/ra 1,06 1,03 1,01 1,00 1,00 1,00 

ln(rk/ra) 0,057 0,032 0,014 0,003 0,000 0,005 

ri/ra 1,43 1,32 1,21 1,10 0,99 0,87 

ln(ri/ra) 0,36 0,28 0,19 0,09 -0,01 -0,13 

b∙ln(ri/ra) 0,86 0,58 0,36 0,16 -0,02 -0,24 

rk∙ctgɣ 12,25 11,95 11,73 11,61 11,58 11,63 

rk∙ctgɣ∙ln(rk/ra) 0,697 0,379 0,160 0,035 0,001 0,057 

mi 0,68 0,37 0,16 0,03 0,001 0,06 

Ji 1,07 0,81 0,59 0,39 0,21 -0,01 

φi 55,9 42,1 30,6 20,6 10,8 -0,4 

ai 1,34 1,00 0,65 0,30 -0,04 -0,39 

Qi 17,09 12,86 9,35 6,28 3,30 -0,12 

Fi 3,83 2,74 1,89 1,20 0,60 -0,02 

vɫɪ 4,46 4,70 4,95 5,22 5,52 6 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɚɛɥɢɰɵ 3.7 ɫɬɪɨɢɦ ɡɚɜɢɫɢɦɨɫɬɶ φ = f(r i), ɪɢɫɭɧɨɤ 3.2. 
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Ɋɢɫɭɧɨɤ 3.2 – ɂɡɦɟɧɟɧɢɟ ɞɢɚɦɟɬɪɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ φ୧ ɱɟɪɟɡ ∆𝜑 = ͳͷ°, 
ɫɧɢɦɚɟɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɞɢɭɫɨɜ ɢ ɡɚɧɨɫɢɦ ɢɯ ɜ ɬɚɛɥɢɰɭ 3.8. 

 
Ɍɚɛɥɢɰɚ 3.8 – Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɞɢɭɫɚ ɨɬ ɭɝɥɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
φ, ° 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 

ri, ɦ 2,71 3,48 4,08 4,48 4,78 5,04 5,26 5,46 5,64 5,84 5,96 6,12 6,26 6,38 6,52 

 
ɉɨ ɬɚɛɥɢɰɟ 3.8 ɢ ɤɨɦɩɨɧɨɜɨɱɧɨɦɭ ɱɟɪɬɟɠɭ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.4) 

ɩɨɫɬɪɨɢɥɢ ɫɩɢɪɚɥɶɧɭɸ ɤɚɦɟɪɭ ɫ ɜɢɞɨɦ ɫɜɟɪɯɭ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.5). 
 

3.2.3 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ. 
 

˅∗ܦ  ൒ ሺͷ.ͳ ∙ ʛˍ˓/[𝜏ˇˑ˒]ሻ଴,ଷଷ ˏ, (3.24) 
 

ɝɞɟ [𝜏ˇˑ˒] = ͵ͷˏʞ˃; 
 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ/݊˔ˋː˘.  (3.25) 
 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɧɟɫɟɦ ɜ ɬɚɛɥɢɰɭ 3.9: 
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Ɍɚɛɥɢɰɚ 3.9–Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
N nɫɢɧɪ D1 

 

M ɤɪ Dɜ ɩɪ 

ɤȼɬ ɨɛ/ɦɢɧ ɦ ɉɚ Ɇɇ/ɦ ɦ 

15333 150 4 32,5 0,996 0,542 

 
ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɪɚɜɧɵɣ 0,55 ɦ. 

 
3.2.4 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ  
 
Ɋɚɫɫɱɢɬɚɟɦ ɞɜɚ ɜɚɪɢɚɧɬɚ ɩɨɞɲɢɩɧɢɤɨɜ ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ 

[4, ɫ. 23].   
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.10. 

 
Ɍɚɛɥɢɰɚ 3.10 – Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɨɜ 

Ʉɨɥɶɰɟɜɨɣ ɋɟɝɦɟɧɬɧɵɣ 
d ɩ R ɪɚɞ U [p ɭɞ]   p ɭɞ Zɫɟɝ α R1 lɫɟɝɦ p ɭɞ [p ɭɞ]   

ɦ ɤɇ ɦ/ɫɟɤ ɤɉɚ ɤɉɚ ɲɬ º ɤɇ ɦ ɤɉɚ ɤɉɚ 
0,57 20,4 8,95 259,7 119,6 8 45 8,47 0,20 338,3 447,7 

 
ˇ˖݌  ൑  (3.26)  ˓˒ ˇ˖[݌]
 
 ɂɡ ɭɫɥɨɜɢɹ 3.29, ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɦɟɧɟɟ 
ɬɪɭɞɨɟɦɤɢɣ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɭɞɨɛɧɟɟ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
3.2.5 ȼɵɛɨɪ ɬɢɩɚ Ɇɇɍ ɢ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ 

  
 ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ [8. ɫ, 143] ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-400 
ɜɵɛɢɪɚɟɦ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 2,5/1-40-4-2. 
 Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ 2,5/1-40 
ɜɦɟɫɬɢɦɨɫɬɶɸ 2,5 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɢɡɛɵɬɨɱɧɵɦ 
ɞɚɜɥɟɧɢɟɦ 4 Ɇɉɚ, ɫ ɦɚɫɥɨɧɚɩɨɪɧɵɦ ɚɝɪɟɝɚɬɨɦ ɆȺ 4-2, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ 
ɜɦɟɫɬɢɦɨɫɬɶɸ 4 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ, ɩɨɞɚɱɚ ɤɨɬɨɪɵɯ 6,23 ɥ/ɫ.  
 ɉɨ ɬɚɛɥɢɰɟ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ [8. ɫ, 103] ɜɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɪɟɝɭɥɹɬɨɪ: ɗȽɊɄ-100. 
  

3.3 Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ 
 
ɉɨɞɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɭɬɜɟɪɠɞɟɧɧɨɣ 

ɬɭɪɛɢɧɵ ɉɅ20-ȼ-400 ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: ˃ܰ = ͳͷ,͵͵͵ ʛʑ˕; nc = 150 
ɨɛ/ɦɢɧ. 

ɉɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ 525/114-40, ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɞɚɧɧɵɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.11. 
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Ɍɚɛɥɢɰɚ 3.11–ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 525/114-40 
ɉɚɪɚɦɟɬɪɵ ȿɞɢɧɢɰɵ Ɂɧɚɱɟɧɢɹ 

1 ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ, Sɧɨɦ ɆȼȺ 17,5 

2 ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ, Ɋɧɨɦ Ɇȼɬ 14 

3 Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, cos φ - 0,8 

4 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, Uɧɨɦ ɤȼ 10,5 

5 ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, nɧɨɦ ɨɛ/ɦɢɧ 150 

6 ɋɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, X
d
 ɨ.ɟ. 1 

7 ɉɟɪɟɯɨɞɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, X’
d
 ɨ.ɟ. 0,37 

8 ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ - ɗɥɟɤɬɪɨɦɚɲɢɧɧɚɹ 
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 4  ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

 
ɉɨɫɤɨɥɶɤɭ ɩɥɚɧɢɪɭɟɦɚɹ Ƚɗɋ ɛɭɞɟɬ ɫɬɪɨɢɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ ɤɪɚɣɧɟɝɨ 

ɋɟɜɟɪɚ, ɤ ɧɟɣ ɩɪɟɞɴɹɜɥɹɟɬɫɹ ɬɪɟɛɨɜɚɧɢɟ ɩɨɜɵɲɟɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ. Ⱦɚɧɧɨɦɭ 
ɭɫɥɨɜɢɸ ɨɬɜɟɱɚɟɬ ɫɯɟɦɚ «1Ɍ – 1Ƚ» , ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

 

ɌȻɅ 

ɋ.ɇ.

G

Ɍɋɇ 

Uȼɇ (Uɋɇ)  

 
 

Ɋɢɫɭɧɨɤ 4.1 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ 
 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ʙ = ݐ ∙ ʙʙʟʢЭ + n ∙ ʙʡ + m ∙ ʙʡ˔.ː.,  (4.1) 
 

ɝɞɟ ɄɊɍ - ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ.  
           ʙɊУ.ଵଵ଴ =  ͵Ͳ ʹ͸Ͷ ˕˞˔. ˓˖˄. ; 
          ɄɌ - ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɟɞɢɧɢɱɧɨɝɨ ɛɥɨɤɚ;   
           ʙʡଵଵ଴ = ͳͲ͵ ͳ͸͸ ˕˞˔ ˓˖˄. ; (ɌȾɐ-21000/110);  
           ʙʡ ʠʜଵ଴ = ͷͲͲ ˕˞˔ . ˓˖˄; (ɌɋɁ-400/10). 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɟɞɢɧɢɱɧɵɯ ɛɥɨɤɨɜ: 
 

 ʙଵଵଵ଴ = ሺ͸ ∙ ͵Ͳ͸ʹͶ + ͵ ∙ ͳͲ͵ͳ͸͸ + ͳʹ ∙ ͷͲͲሻ = Ͷͻ͹ Ͳͺʹ ˕˞˔. ˓˖˄.   

 
ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖,  (4.2) 
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ɝɞɟ     ʔː – ɧɨɪɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [64]. 
 ʖଵ = Ͳ,ͳͷ ∙ Ͷͻ͹ Ͳͺʹ  + ͷͻͳ,ͻͺ = ͹ͷ ͳͷͶ ˕˞˔. ˓˖˄./ɝɨɞ 
 

4.2 Ƚɥɚɜɧɵɟ ɩɨɜɵɲɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
 

4.2.1 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥɹ ɫɯɟɦɵ ɫ 
ɨɛɴɟɞɢɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ:  
 

 S˓˃˔˚ = Sʒ ːˑˏ − S˔.ː. = ͳ͹,ͷ − ͳ͹,ͷ ∙ Ͳ,Ͳͳ = ͳ͹,͵͵ ʛʑ ∙ ʏ ,  (4.3) 
 
ɝɞɟ S˔.ː. – ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɆȼȺ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "ɗɧɟɪɝɨɡɚɜɨɞ" ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 
21000/110. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 21000/110 Sɧɨɦ, Ɇȼ∙ Ⱥ 

Uɇ, ɤȼ Uɤ, % ∆Pɤ, ɤȼɬ ∆Pɯɯ, ɤȼɬ Iɯ,% Uȼɇ Uɇɇ 
21 121 10,5 10,5 85 19 0,35 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ax ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 
 τ = (Ͳ,ͳʹͶ + ʡ୫axͳͲସ )ଶ ∙ ͺ͹͸Ͳ = (Ͳ,ͳʹͶ + ͶͶͶͷͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ʹͺ͵ͳ ˚/ˆˑˇ   (4.4) 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 

 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ τ = ͳ ∙ Ͳ,Ͳͳͻ ∙ ʹͺ͵ͳ = ͷ͵,͹ͻ ʛʑ˕ ∙ ˚,  (4.5) 
 
ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 

 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ τ = Ͳ,Ͳͺͷͳ ∙ (ͳ͹,ͷʹͳ )ଶ ∙ ʹͺ͵ͳ = ͳ͸͹,ͳ ʛʑ˕ ∙ ˚  (4.6) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 

 ʗ˒ˑ˕ = ଵߚ ∙ ∆ܹ̆ ˘ + ଶߚ ∙ ∆ܹː ,  (4.7) 
 ʗ˒ˑ˕ = ʹ,͸ͺ ∙ ͷ͵͹ͻͲ + ʹ,͸ͺ ∙ ͳ͸͹ͳͲͲ = ͷͻͳ,ͻͺ ˕˞˔. ˓˖˄/ˆˑˇ, 
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ɝɞɟ ߚଵ, ˕ଶ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ˍʑߚ  ∙ ˚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ⱦɥɹ 3-ɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵଵ଴ = ͵ ∙ ͷͻͳ,ͻͺ = ͳ͹͹ͷ,ͻͶ ˕˞˔. ˓˖˄/ˆˑˇ, 
 
4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ Sʒ ːˑˏ: 
 

 S˔.ː. = Ͳ,Ͳͳ ∙ Pʒ ːˑˏcosφʒ = Ͳ,Ͳͳ ∙ ͳͶͲͲͲͲ,ͺ = ͶͲͲ ˍʑ ∙ ʏ  (4.8) 

 
ɉɨ ɤɚɬɚɥɨɝɭ  ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɤɨɦɩɚɧɢɢ «ɋɥɚɜ-ɊɨɫɗɧɟɪɝɨɌɪɚɧɫ» 

ɜɵɛɢɪɚɸɬɫɹ  12 ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌɋɁ-400/10,5. 
 

 4.3 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
 

4.3.1 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 110 ɤȼ: 
 

 n = ሺS˖˔˕ − ܵ˔ːሻ ∙ 𝜑cPːݏ݋ܿ ˃˕ + ͳ  (4.9)  

 
 n = ሺͷʹ,ͷ − Ͳ,ͷʹͷሻ ∙ Ͳ,ͺ͵Ͳ + ͳ ≈ ʹ 

  

 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 110 ɤȼ ɪɚɜɧɵɦ nˎ = ʹ ɲɬ. 
 

 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͷʹ,ͷ ʹ√͵ ∙ ͳͳͲ = ͳ͵͹,ͻ ʏ 
 (4.10) 

 

 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 

  I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͷʹ,ͷሺʹ − ͳሻ ∙ √͵ ∙ ͳͳͲ = ʹ͹ͷ,ͻ ʏ 
 (4.11) 

 

 
ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɉɍɗ  ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ 

– 95/16. Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iɞɨɩ = ͵͵Ͳ Ⱥ. Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ. 
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4.3.2 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ȼɇ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ ɈȺɈ «ɊɭɫȽɢɞɪɨ», «ɜɧɨɜɶ 
ɫɨɨɪɭɠɚɟɦɵɟ ɢ ɤɨɦɩɥɟɤɫɧɨ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɟ Ɋɍ 110 ɤȼ ɢ ɜɵɲɟ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɄɊɍɗ ɜɧɭɬɪɢ ɡɞɚɧɢɹ. ȼ ɡɨɧɚɯ ɯɨɥɨɞɧɨɝɨ ɤɥɢɦɚɬɚ ɫ 
ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -50˚ɋ ɢ ɧɢɠɟ, ɚ ɬɚɤɠɟ ɜ ɡɨɧɚɯ ɫɨ ɫɧɟɠɧɵɦ 
ɩɨɤɪɨɜɨɦ ɛɨɥɟɟ 1,5ɦ ɩɪɢɦɟɧɟɧɢɟ ɄɊɍɗ ɨɛɹɡɚɬɟɥɶɧɨ». 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ  –5: 
- 2 ȼɅ; 
- 3 ɛɥɨɤɚ; 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: "Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ", ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɸ ɜɵɛɪɚɧɧɨɝɨ ɄɊɍɗ – ɪɚɫɲɢɪɟɧɧɵɣ ɦɨɫɬɢɤ 
(ɪɢɫɭɧɨɤ 4.2) 

 

 
Ɋɢɫɭɧɨɤ 4.2 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ ȼɇ 

 
 4.4 ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
4.4.1 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 

Ɋɍ ȼɇ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RASTR WIN 3» 
 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 

ʒݔ  = ′′ௗݔ ∙  ܷːˑˏଶ
 ܵːˑˏ = Ͳ,͵͹ ∙  ͳͲ,ͷଶͳ͹,ͷ = ʹ,͵ ʝˏ 

 (4.12) 
 

 
ɝɞɟ ݔௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ;  
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 ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ;  
 ܵːˑˏ – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ.  

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 

ʒܧ  = "∗ܧ ∙ ܷ˄ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ˍʑ  (4.13) 
 
ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 

ʡݔ  = ܷʙ% ∙ ܷːˑˏଶͳͲͲ ∙ ܵːˑˏ = ͳͲ,ͷ ∙ ͳʹͳଶͳͲͲ ∙ ʹͳ = ͸Ͳ,ͷ ʝˏ  (4.14) 

 
ɋɢɫɬɟɦɚ: 
 

ʠݔ  =  ܷːˑˏଶܵ
 ˍˊ = ͳͳͷଶͳͷͲ = ͺͳ,ʹ ʝˏ 

 (4.15) 
 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 110 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 

ʚݔ  = ˇ˖,଴ݔ ∙ ݈݊ = Ͳ,͵ͻ͹ ∙ ʹͺ,ͳͶʹ = ͷ,͸ ʝˏ 
 (4.16) 

 
 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 

 ʔʠ = ʔ∗ʠ ∙ ܷ˄ଵ = ͳ ∙ ͳͳͷ = ͳͳͷ ˍʑ  (4.17) 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 

 ݇ʡ = ܷʜʜܷʑʜ = ͳͲ,ͷͳͳͲ = Ͳ,Ͳͻ  (4.18) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 

ݎ̂  = ʒͷͲ∗ݔ = ʹ,͵ͷͲ = Ͳ,Ͳͷ ʝˏ  (4.19) 

 
ݎ̝  = ʠͷͲݔ = ͺͳ,ʹͷͲ = ͳ,͸ ʝˏ  (4.20) 

 
ݎˎ  = ˇ˖,଴ݎ ∙ ݈݊ = Ͳ,͵ͳ ∙ ʹͺ,ͳͶʹ = Ͷ,͵ ʝˏ   (4.21) 

 
ݎ̞  = ∆ʟˍ ∙ ܷଶ˄ܵːˑˏଶ = Ͳ,Ͳͺͷ ∙ ͳͳͷଶʹͳଶ = ʹ,͵ ʝˏ   (4.22) 
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 Taˆ = xˆw ∙ rˆ =  ʹ,͵͵ͳͶ ∙ Ͳ,Ͳͷ = Ͳ,ͳͷ ˔    (4.23) 
 

 
 Ta˛ = x∑w ∙ r∑ =  ʹͲ,͵͵ͳͶ ∙ ʹ,ͳͶ = Ͳ,Ͳ͵ ˔    (4.24) 

 
Ɋɢɫɭɧɤɢ Ƚ.1-Ƚ.7 ɫ ɜɧɟɫёɧɧɵɦɢ ɜ RastrWin ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ƚ. ɉɨɥɭɱɢɜɲɢɟɫɹ ɞɚɧɧɵɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ 

№ Ɍɢɩ Iɩɨ, ɤȺ iɭ, ɤȺ 

Ʉ2 3ɮ 9,18 25,12 

Ʉ1 3ɮ 1,4 3,39 

Ʉ1 1ɮ 0,7 1,7 

 
4.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ3: 
 

ʒ,˓˃˄.௠௔௫ܫ  = ͳ,Ͳͷ ∙ Sʒ,ːˑˏ√͵ ∙ ܷʒ,ːˑˏ = ͳ,Ͳͷ ∙  ͳ͹,ͷ√͵ ∙ ͳͲ,ͷ = ͳͲͳʹ ʏ    (4.25) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ1-Ɍ3 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɛɨɱɢɦ ɬɨɤɨɦ ɝɟɧɟɪɚɬɨɪɚ: 
 

ʡ,˓˃˄.௠௔௫ܫ  = ͳ,Ͳͷ ∙ Sʡ,ːˑˏ√͵ ∙ ܷʡ,ːˑˏ = ͳ,Ͳͷ ∙  ʹͳ√͵ ∙ ͳʹͳ = ͳͲͷ ʏ    (4.26) 
 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110 ɤȼ: 
 

.˄˃˓,ʚܫ  =∙ S∑√͵ ∙ ݊ˎ ∙ ܷːˑˏ =  ͷʹ,ͷ√͵ ∙ ʹ ∙ ͳͳͲ = ͳ͵ͺ ʏ    (4.27) 
 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 

ˉʚ,˓˃˄.˖˕яܫ  =∙ S∑√͵ ∙ ሺ݊ˎ − ͳሻ ∙ ܷːˑˏ =  ͷʹ,ͷ√͵ ∙ ሺʹ − ͳሻ ∙ ͳͳͲ = ʹ͹͸ ʏ    (4.28) 
 

 
4.4.3 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɚɩɩɚɪɚɬɨɜ 110 ɤȼ 
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ɄɊɍɗ ɢɦɟɟɬ ɦɨɞɭɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɡɚɜɨɞɫɤɨɦ 
ɢɫɩɨɥɧɟɧɢɢ, ɬɨ ɨɫɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ, ɡɚɡɟɦɥɹɸɳɢɟ ɧɨɠɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɢ ɬ.ɞ.) ɩɪɨɯɨɞɢɬ ɩɨ 
ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 4.3 ɢ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.3 – Ɍɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɄɊɍɗ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ əȽɄ-110 Ɋɚɡɴɟɞɢɧɢɬɟɥɶ/ɡɚɡɟɦɥɢɬɟɥɶ 
Uɫɟɬɢ ɧɨɦ = 110 ɤȼ Uɧɨɦ = 110 ɤȼ Uɧɨɦ = 110 ɤȼ 
Iɪɚɛ max = 276 Ⱥ Iɧɨɦ = 3150 Ⱥ Iɧɨɦ = 3150 Ⱥ 

Iɩɨ = 1,4 ɤȺ Iɧɨɦ.ɨɬɤɥ = 40 ɤȺ ɧ/ɞ 
iɭ = 3,39 ɤȺ iɩɪ.ɫɤɜ = 100 ɤȺ ɧ/ɞ 

Bk=(tɪɡ+tɨɬɤɥ) ∙ Iɩɨ = 0,08 ɤȺ2∙ ɫ ܫɬеɪм
ଶ ∙  ɬеɪм=88 ɤȺ2∙ ɫ 88 ɤȺ2∙ ɫݐ

 
Ɍɚɛɥɢɰɚ 4.4 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ 110 ɤȼ ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ Omix P99-MA-3 RS-485 0,5 5 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 Ethernet M-bus 0,5 35 

 
ɂɫɯɨɞɹ ɢɡ ɪɚɛɨɱɟɝɨ ɭɬɹɠɟɥɟɧɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ȼɑ ɡɚɝɪɚɞɢɬɟɥɶ – ȼɁ-

1250-0,5. Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɎɉɆ- Ɋɫ 4400, ɭɤɨɦɩɥɟɤɬɨɜɚɧ 
ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ. ɄɊɍɗ əȽɄ-110 ɮɢɪɦɵ «ɗɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɢɣ ɡɚɜɨɞ» 
(ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɫё ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ: ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, 
ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɨɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɡɚɡɟɦɥɢɬɟɥɢ. ɗɬɨ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɛɵɥɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɪɨɜɟɪɤɚ 
ɢɯ ɧɟ ɬɪɟɛɭɟɬɫɹ.  

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɹɱɟɣɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ƚ.1 ɩɪɢɥɨɠɟɧɢɹ Ƚ. 
 

4.4.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 
 

ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɢɧɢɦɚɟɦ ɜɵɤɥɸɱɚɬɟɥɶ ɬɢɩɚ 
ȼɊɋ – 10,5 ɩɪɨɢɡɜɨɞɫɬɜɚ «ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ» (ȿɤɚɬɟɪɢɧɛɭɪɝ), ɩɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5 ɢ ɜ ɬɚɛɥɢɰɟ Ƚ.2 ɩɪɢɥɨɠɟɧɢɹ Ƚ. 

 
Ɍɚɛɥɢɰɚ 4.5 – ȼɵɤɥɸɱɚɬɟɥɶ ȼɊɋ – 10,5  

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 10,5 
Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ, Ⱥ 1012 1250 

Iɩɨ, ɤȺ 9,18 20 
iɭ, ɤȺ 25,12 52 

Bɤ, ɤȺ2·ɫ 3,57 1200 
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ɉɪɢɧɢɦɚɟɦ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɫɟɪɢɢ ɊɄȼ – 10,5/2000ɍɁ ɩɪɨɢɡɜɨɞɫɬɜɚ 
«ɁɗɌɈ» (ȼɟɥɢɤɢɟ Ʌɭɤɢ), ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6 ɢ ɜ 
ɬɚɛɥɢɰɟ Ƚ.3 ɩɪɢɥɨɠɟɧɢɹ Ƚ. 
Ɍɚɛɥɢɰɚ 4.6 –Ɋɚɡɴɟɞɢɧɢɬɟɥɶ/ɡɚɡɟɦɥɢɬɟɥɶ ɊɄȼ – 10,5/2000ɍɁ  

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 10,5 
Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ, Ⱥ 1012 2000 

Iɩɨ, ɤȺ 9,18 31,5 
iɭ, ɤȺ 25,12 80 

Bɤ, ɤȺ2·ɫ 3,57 2977 
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 5 ɍɫɬɪɨɣɫɬɜɚ ɊɁɢȺ 
 

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

ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
 

Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ-525/114-40– 17,5 ɆȼȺ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ 

ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ 
 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-21000/121: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ 

ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ); 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ (ɩɨɬɟɪɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɥɨɦɤɚ ɦɚɫɥɨɧɚɫɨɫɚ 

ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ); 
 ɆɌɁ ɫ ɩɭɫɤɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 110ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 10,5 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 

 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 110 ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ(ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ); 
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Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

(ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɍɊɈȼ 110ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 

110ɤȼ). 
 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ; 

 
5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 

 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (ܫʠ.ʖ. <Ͳ,ʹ ∙ ːܫ ˑˏ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜ = ͻ͸ʹ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ:𝜂ɌɌ=1000/5 Ⱥ. 
ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ̝ܫ ˓଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͻ͸ʹ = Ͷͺ,ͳ  ʏ,                                   (5.1) 
 

ɝɞɟ  ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ܫ̝  ˓଴ ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͷͺ,ͳ = ͻ͸,ʹ ʏ,                                                (5.2) 
 

ɝɞɟ  ܭʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 
ܫ̝  ˓଴ = Ͳ,ʹ ∙ ʜܫ = Ͳ,ʹ ∙ ͻ͸ʹ = ͳͻʹ,Ͷ ʏ                                                           (5.3) 
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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 ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʏʞܭ ∙ ʝʓʜܭ ∙ 𝑖݂ ∙  ʛʏʙʠ,                                                                   (5.4)ܫ
 

ɝɞɟ  ܭʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫʛʏʙʠ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

ʛʏʙʠܫ  = ாʒ′′𝑋೏′′ ∙ ʜܫ = ଵ,ଵଷ଴,ଶହ ∙ ͻ͸ʹ = Ͷͷ͵Ͳ,͸ ʏ                                                      (5.5) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ Ͷͷ͵Ͳ,͸ = Ͷͷ͵,Ͳ͸ ʏ  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > ூʜʐሺʙʖሻ∙ʙʜூʡ ,                                                                                                (5.6) 

 
ɝɞɟ    ʙʜ = ʹ − Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʡ − ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

 ʙʡ > Ͷͷ͵,Ͳ͸ ∙ ʹͶͷ͵Ͳ,͸ = Ͳ,ʹ 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ʙʡ = Ͳ,Ͷ. 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଶ଴,ସ = Ͳ,ͷ                                                                                     (5.7) 

 
Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
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ܤ ൒ ூ∗ʠʟʙʡ = ଴,ଶ଴,ଶ = Ͳ,ͷ                                                                                      (5.8) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ܤ = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ: 
 

 
Ɋɢɫɭɧɨɤ 5.1– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ 

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

5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 
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-ɣ ɨɪɝɚɧ (ܷ଴ሻɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  ܷ଴ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; ܷ଴ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɢɡɦɟɪɹɟɦɨɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ.  

2-ɣ ɨɪɝɚɧ (ܷ଴ଷሻ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɣ 
ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 
30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. ܷ଴ଷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɟɝɨ ɧɟɣɬɪɚɥɢ, ɚ ɬɨɪɦɨɡɧɚɹ ɰɟɩɶ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 
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ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱёɬ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ 
ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ.  ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. 

 ܷ଴ˠˎ.˔˕. = ܭ ∙ ܷ଴ ஼𝑇∙ሺఓబሻ஼𝑇∙ሺఓబሻ+஼∑,                                                                            (5.9) 

 
ɝɞɟ ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ 
ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ – ܭ 
ɨɛɦɨɬɤɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5; 

்ܥ  ∙ ሺߤ଴ሻ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,010 ɦɤɎ/ɮɚɡɭ; 

 .ʒ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,48 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); 

 .ʡ- ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,00733ɦɤɎ/ɮɚɡɭ; 

 ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ – ˛ܥ 
ɪɚɜɧɨɣ 0,008 ɦɤɎ/ɮɚɡɭ; 

 ʑʒ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 10,5 ɤȼ. ɉɪɢɧɢɦɚɟɦܥ 
ɪɚɜɧɨɣ 0,25 ɦɤɎ/ɮɚɡɭ.  

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ: 

 



 

50 
 

ܷ଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = ଵଷ ∙ ଵଶଵ√ଷ = ʹ͵,ʹͻ ˍʑ                                                           (5.10) 

 
 ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
  
∑ܥ  = ்ܥ + ʒܥ + ʠ˛ +  =ʑʒܥ
 
=0,0073+0,48+0,008+0,25=0,75 ɦɤɎ/ɮɚɡɭ                                               (5.11) 
 
 ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
௖ܫ  = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ʠ∑ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͵ͳͶ ∙ Ͳ,͹ͷ = Ͷ,͵͵ ʏ                   (5.12) 
 
 ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 

ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 110:  
 

 ܷ଴ˠˎ.˔˕. = Ͳ,ͷ ∙ ʹ͵ʹͻͲ ∙ ଴,଴ଵ଴଴,଴ଵ+଴,଻ହ = ͳͷʹ,ͳ͵ ʑ 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ௄ʜ௄ʑ ∙ ଵ௡ʡʜ ∙ ܷ଴ˠˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଵ∙ଵହଶ,ଵଷభబ,ఱ√య∙బ,భయ = ͳ,͵ʹ  ȼ,                                      

(5.13) 
 

ɝɞɟ  ܭʜ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ܭʑ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ, ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; : ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟɦ ɩɨɥɟɣ ȽȽ ɢ ȼȽ, ɨɫɬɚɧɨɜɨɦ 
ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ 
ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

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

ɉɪɢ ܭʡ = ͳ,ͷ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 28,6% ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ 
ɫɬɚɬɨɪɚ: 
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ܺ = ଵ௄ʡ+ଶ = ଵଵ,ହ+ଶ = Ͳ,ʹͻ ɨ.ɟ.                                                                      (5.14) 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ܷ଴ଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

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

 
5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
 
ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ ܷଶ > ɜɵɛɢɪɚɟɬɫɹ: 
 ܷʠʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ȼ                                                             (5.15) 
 
ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

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

 ܷʠʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ȼ                                                             (5.16) 
 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻܫʜ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.2.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: ܫ∗ଶ =  ʜ,                                                                                                  (5.17)ܫ/ଶܫ
 

ɝɞɟ    ܫଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫʜ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
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ʓʝʞݐ = ଶଶ∗ܫ/ܣ ,                                                                                               (5.18) 
 

ɝɞɟ    ܣ = ͵Ͳ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶ˔ˋˆː = Ͳ,Ͳ͹. 
ଶ˔ˋˆːܫ  = Ͳ,Ͳ͹ ∙ ʜܫ = Ͳ,Ͳ͹ ∙ ͻ͸ʹ = ͸͹,͵͸ ʏ                                                 (5.19) 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ܫ∗ଶ˒˖˔ˍ, ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͹ͲͲ ɫ. 

ଶ∗ܫ  = √ ஺௧ˏ˃ˍ˔ = √ ଷ଴଻଴଴ = Ͳ,ʹͳ                                                                     (5.20) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ˍ˔˖˒ଶ∗ܫ  = ூ∗మ௄ʜ = ଴,ଶଵଵ,ଶ = Ͳ,ͳ͹                                                                           (5.21) 

ˍ˔˖˒ଶܫ  = Ͳ,ͳ͹ ⋅ ʜܫ = Ͳ,ͳ͹ ∙ ͻ͸ʹ = ͳ͸͸ ʏ                                                    (5.22) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳ͹. 
ʓʝʞݐ  = ଷ଴଴,ଵ଻మ ≈ ͳͲͲͺ ˔  

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ଷ଴ሺூ∗మሻమ                                                                                                   (5.23) 

  ʏʗʝ = ͵Ͳ = ሺܫ∗ଶሻଶ ∙  ʠʟ                                                                               (5.24)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɍɚɛɥɢɰɚ 5.1 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 
ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 
1,0 0,74 0,61 0,49 0,37 0,24 0,21 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 30 55 80 125 220 500 700 

 

 
Ɋɢɫɭɧɨɤ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: ݐʛʗʜ = ͵Ͳ ɫ, ݐʛʏʙʠ = ͹ͲͲ ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 
ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ܫଶʝʡʠ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 

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 ɄɁ ɧɚ 

ɲɢɧɚɯ ȼɇ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ; 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

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

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ ɧɚ 

ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
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.ଶʠ.ʖ∗ܫ ൑ ூమሺమሻʙЧ = ଵଵ,ଷ⋅ଶ∙(𝑋೏ ˅ː′′ +𝑋ʡ) = ଵଵ,ଷ⋅ଶ∙ሺଶ଺,ହ଺+଴,଴଼଼ሻ = Ͳ,ͲͳͶͶʹͶ ˑ. ˈ.,       (5.25) 

 

ɝɞɟ  ܺௗ ˅ː′′ = ܺௗ ′′ ∙ ሺ௎˅ː௎ːːሻଶ = Ͳ,ʹͷ ∙ ሺଵଶଵଵ଴,ହሻଶ = ʹ͸,ͷ͸ −  ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ 
ɧɚɩɪɹɠɟɧɢɹ; 
 ܺʒ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; 
 ܺʡ = ௎ˍ%ଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵ଴,ହଵ଴଴ ∙ ଵ଻,ହଶଵ = Ͳ,Ͳͺͺ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,ͲͳͶͶʹͶ ∙ ʹ ∙ ଵଶଵଵ଴,ହ = Ͳ,͵͵ʹͶ ˑ. ˈ.                        (5.26) 

 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 110 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

.ଶʠ.ʖ∗ܫ  ൑ ூమʛʗʜሺమሻʙЧ = ଵଵ,ଷ⋅ଶ∙(𝑋೏ ˅ː′′ +𝑋ʡ+𝑋ʚ),                                                           (5.27) 

 

ɝɞɟ  ܺ∗ˎ = ܺˎ ∙ ௌ˄௎మ˄ = ͷ,͸ ∙ ଵ଻,ହଵଶଵమ = Ͳ,ͲͲ͹. 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 110 ɤȼ: 
.ଶʠ.ʖ∗ܫ  ൑ ଵଵ,ଷ⋅ଶ∙ሺଶ଺,ହ଺+଴,ଵ଴ହ+଴,଴଴଻ሻ = Ͳ,ͲͳͶͶʹͲ ˑ. ˈ.                                       (5.28) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,ͲͳͶͶʹͲ ∙ ʹ ∙ ଵଶଵଵ଴,ହ = Ͳ,͵͵ʹ͵                               (5.29) 

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

ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ.  
 

5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
 
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. 
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ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ଵʠʗʒʜܫ  = ʙʜ∙ூʜʙʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ⋅  ʜ,                                                             (5.30)ܫ

 
ɝɞɟ  ʙʜ = ͳ,Ͳͷ −ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
 ʙʑ = Ͳ,ͻͺ −ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ,Ͳ ɫ. 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ⋅  ʜ                                                                            (5.31)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 
ɋɚɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.2 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

К̬ат̦о̭ть 
пе̬ег̬у̚к̛, ܫ/ܫН 

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

Дл̛тель̦о̭ть 
пе̬ег̬у̚к̛, ̭ 

3800 1200 450 340 280 160 80 3 1 

 

 
Ɋɢɫɭɧɨɤ 5.4 - ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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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: 
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,ͷ͵ ⋅  ʜʝʛ                                                                      (5.32)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡʜ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙భబఱబబభబబ = ͸͸ ȼ                                                            (5.33) 

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

ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ 

 
5.2.6 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 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 110 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ,ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
 ܼଵ ൑ Ͳ,ͺ ⋅ ܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͹͵,ʹ + ଴,ଶ଼ ∙ ͳͳ,ʹ = ͸͵,ͲͶ Ɉɦ    (5.34) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܼଵˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ଵ଻,ହଶଵ + ଴,ଶ଼ ∙ ଵ଻,ହଵଶଵమ ∙ ͳͳ,ʹ = Ͳ,Ͳ͹ͳ  (5.35) 

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹ͳ ∙ ͸,͵ = Ͳ,ͶͶͶ Ɉɦ,                                                (5.36) 
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ɝɞɟ ܼ˄ = ௎మ˄ௌʒ = ଵ଴,ହమଵ଻,ହ = ͸,͵. 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɪɚɜɧɚ: 
 

 ܼଵʠ.ʖ. = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͶͶͶ ∙ భబబబఱభబఱబబభబబ = Ͳ,ͺͶ͹ Ɉɦ                                               (5.37) 

 
 ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = Ͳ,ͻ Ɉɦ. 

2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

ɉɪɢɧɢɦɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɚɧɧɵɯ  ɭɫɬɚɜɤɭ ∆ܼ = ͵Ͳ ʝˏ/˔ . 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴ହ଴଴√ଷ∙ଽ଺ଶ = ͸,͵ͳ Ɉɦ,                                                          (5.38) 

 
ɝɞɟ     ܫʜʏʒʟ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܷʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 
ܫ̠   = మ∙಺ʑ.ʜʝʛ಺ʑ.ʤʤ −଴,ଽହ𝑋೏ = మ∙భబ8ఱఱలఱ,భ −଴,ଽହଵ = ʹ,ͺͻ ˑ. ˈ.,  (5.39) 

  
ɝɞɟ  ܫʑ.ʤʤ − ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 
 ܺௗ − ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 
 ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙   .ʜʝʛܫ
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 

 ܼʜʏʒʟ.˗ = ଴,ଽହ∙௎ʜூ˗ ⋅ ܼ˄ = ଴,ଽହ∙ଵଶ,ହ ⋅ ͸,͵ = ʹ,͵ͻ Ɉɦ  (5.40) 

 

˗.˓ˆ˃𝜑ːݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூ˗ = ଴,଼଴,ଽହ∙ଶ,ହ = Ͳ,͵͵͹  (5.41) 

 
 ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 𝜑ː˃ˆ˓.˗ ≈ ͹Ͳ°. 
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 

 ܼʠ.ʖூூ = ௓ʜʏʒʟ.˗ʙʜ = ଶ,ଷଽଵ,଴ହ = ʹ,ʹͺ ʝˏ  (5.42) 

 Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ: 
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 ܼʠʟ ூூ = ௓ʠ.ʖ಺಺∙௡ʡ௡ʜ = ଶ,ଶ଼∙ଵ଴଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = Ͷ,͵Ͷ Ɉɦ  (5.43) 

  
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,͵Ͷ Ɉɦ. 

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
 

 
Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: ܼʠʛଵ = Ͳ,ͳͲͺ ʝˏ, ܼ ʠʛூூ = Ͳ,ͷʹͳ Ɉɦ 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
1 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ 
ɫɨ ɫɛɪɨɫɨɦ ȺɊɁ.  

ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.2.7 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ (5.44)ܫ

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
.௉ ʞʢʠʙܫ  = ଵ,଴଼∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙  ʜʝʛ.ʟ (5.45)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.3), ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

К̬ат̦о̭ть 
пе̬ег̬у̚к̛, I/I̦ 

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

Дл̛тель̦о̭ть 
пе̬ег̬у̚к̛, ̭ 

дл̛тель̦о 250 180 160 120 90 72 45 20 

 

 
Ɋɢɫɭɧɨɤ 5.6 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
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.ʟ.ʝʡʠܫ            = ଶ,ଶ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ଶ,ଶ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ.  (5.46)ܫ

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɫ ɭɱёɬɨɦ ɜɫɟɯ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ Ⱦ.1 

ɩɪɢɥɨɠɟɧɢɹ Ⱦ. ɍɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱦ.2 
ɩɪɢɥɨɠɟɧɢɹ Ⱦ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ  ɝɢɞɪɨɭɡɥɚ 
 

 6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 

6.1.1Ɉɛɨɫɧɨɜɚɧɢɟ ɤɥɚɫɫɚ ȽɌɋ 
 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱɟɬɨɜ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɩɨ ɋɉ [9]. 
ȼɵɫɨɬɚ ȽɌɋ 21,6 ɦ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ (ɝɧɟɣɫɵ) – IV ɤɥɚɫɫ. 
Ɇɨɳɧɨɫɬɶ Ƚɗɋ Nɭɫɬ = 46000 ɤȼɬ – III  ɤɥɚɫɫ. 
ɑɢɫɥɨ ɧɚɫɟɥɟɧɢɹ (ɧɚɫɟɥɟɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ) – IV ɤɥɚɫɫ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ȽɌɋ ɢɦɟɟɬ III  ɤɥɚɫɫ. 

 
6.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇Гɉ ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ, 

ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ∇ʒʞ = ∇ʜʞʢ + ℎ௦ = ͹Ͳ + ͳ,ͳ + Ͳ,ͲͲ͹ + Ͳ,ͷ = ͹ͳ,͸ ˏ,  (6.1) 
 
ɝɞɟ ℎ௦  − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ, (6.2) 

 
ɝɞɟ    ℎ௥௨௡ଵ%− ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;  ∆ℎ௦௘௧− ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  

a − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 
ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫ − 0,8 ɦ, II − 0,6 ɦ, III-IV − 0,4 ɦ. 

ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ∆ℎ௦௘௧ = ௪ܭ ∙ ௩మ௅௚ሺௗ+଴,ହ∙∆ℎೞ೐೟ሻ ∙ ߙݏ݋ܿ = ʹ,ͳ ∙ ͳͲ−଺ ଶ଴మ∙଼ଶ଴ଽ,଼ଵ∙ሺଵ଴+଴,ହ∙଴ሻ ∙ °Ͳݏ݋ܿ = Ͳ,ͲͲ͹ м, (6.3) 

 
ɝɞɟ    ܭ௪  − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ [10, ɉɪɢɥɨɠɟɧɢɟ 1, ɬɚɛɥ. 2]; 𝑣 − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ;  ܮ − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  ߙ − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ 
ߙ) = Ͳ);  ݀ − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
 
 ݀ = ∇ʜʞʢ − ∇ʓʜʏʹ = ͹Ͳ − ͷͲʹ = ͳͲ ˏ 

(6.4) 
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ȼɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
 
 ∆ℎ௦௘௧ = Ͳ,ͲͲ͹ ˏ (6.5) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 

ɫɥɭɱɚɹ ɞɥɹ ɷɬɨɝɨ: 
1. ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
 

𝑣ଶܮ݃  = ͻ,ͺͳ ∙ ͺʹͲʹͲଶ = ʹͲ,ͳ 
(6.6) 

 
   

𝑣ݐ݃  = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹͲ = ͳͲͷͻͷ 
(6.7) 

 
ɝɞɟ t  − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (t = 6ɱ = 21600 ɫ). 

2. ɂɡ ɝɪɚɮɢɤɚ [10, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ  
ɩɨ ɡɧɚɱɟɧɢɹɦ ௚௅௩మ  ɢ ௚௧௩  ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௩మ  ɢ ௚்̅௩  ɪɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 
6.1. 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɋɚɫɱɟɬ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
݃ℎ̅𝑣ଶ  

݃ܶ̅𝑣 𝑣ଶܮ݃  𝑣ݐ݃ 0,975 0,0085   0,0085 4,1 

 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ௚ℎ̅௩మ = Ͳ,ͲͲͺͷ ɢ ௚்̅௩ = Ͳ,ͻ͹ͷ, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T  (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ 
h  (ɦ). 

 
 ℎ̅ = Ͳ,ͲͲͺͷ ∙ 𝑣ଶ݃ = Ͳ,ͲͲͺͷ ∙ ʹͲଶͻ,ͺͳ = Ͳ,͵ͷ ˏ 

(6.8) 

 
 ܶ̅ = Ͳ,ͻ͹ͷ ∙ 𝑣݃ = Ͳ,ͻ͹ͷ ∙ ʹͲͻ,ͺͳ = ͳ,ͻͻ ܿ 

(6.9) 

 
3. ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

ߣ̅  = ݃ ∙ ܶଶ̅̅̅̅ʹߨ = ͻ,ͺͳ ∙ ͳ,ͻͻଶʹߨ = ͸,ͳ͹ ˏ 

(6.10) 
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4. ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 

 ݀ ൒ Ͳ,ͷ̅(6.11) ߣ 
 ͳͲ ˏ ൒ ͵,Ͳͺͷ ˏ 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
5. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 

 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = Ͳ,͵ͷ ∙ ʹ,Ͳͺ = Ͳ,͹ʹ ˏ, (6.12) 
 
ɝɞɟ ܭ𝑖 = ʹ,Ͳͺ − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [10, ɉɪɢɥɨɠɟɧɢɟ 1, 
ɪɢɫ. 2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ௚௅௩మ . 

6. ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 
 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = ͳ · Ͳ,ͻ ∙ ͳ,ͷ ∙ ͳ,ͳ͹ ∙ Ͳ,͹ʹ = ͳ,ͳ ˏ, (6.13) 
 
ɝɞɟ   ݇௥ = ͳ ɢ ݇௣ = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ 
ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɇɢɉ 
[10, ɬɚɛɥɢɰɚ 6 ];  ݇௦௣ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɡɚɥɨɠɟɧɢɢ ɩɥɨɬɢɧɵ m = 3, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ 
[10,ɬɚɛɥɢɰɚ 7]; ݇௥௨௡ = ͳ,ͳ͹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [10, ɪɢɫ. 10] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ఒ̅ℎభ% = ଺,ଵ଻଴,଻ଶ = ͺ,ͷ͸. 

 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɸɬɫɹ: 

ɨɬɦɟɬɤɢ ɇɉɍ ɢ Ⱦɧɚ, ɪɚɫɱɟɬɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ, ɤɪɢɜɵɟ ɫɜɹɡɢ 
ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɫɯɨɞɨɜ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ. 

 
6.2.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɪQ , 

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

 
 ܳ˓ = ܳ௠௔௫ ,ˑ˔ː − ܳʒЭʠ = ܳ௠௔௫ଷ% − ଵܳ˃ˆ˓ሺ݊ − ͳሻ = ͹͹ʹ − ͳͳͲ,Ͳʹ ∙ ሺ͵ − ͳሻ = ͷͷͳ,ͻ͸ ˏଷ/˔, (6.14) 
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ɝɞɟ ܳ௠௔௫,ˑ˔ː = ܳ௠௔௫ଷ%− ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɞɥɹ ȽɌɋ III  
ɤɥɚɫɫɚ;  

n – ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ. 
 ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɜɨɡɜɨɞɢɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɤɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɜ ɫɜɹɡɢ ɫ 

ɱɟɦ ɜɨɡɦɨɠɧɨ ɨɛɥɟɞɟɧɟɧɢɟ ɜɨɞɨɫɛɪɨɫɚ, ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ 
ɛɭɞɟɬ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 6.1. 

 

ɇɉɍ=70ɦ

∆ȾɇȺ=50ɦ

3 ɦ

∆ɇȻ=54,97ɦ ɩɪɢ Qmax3%

ɇBO=15,5ɦ

ɉɨɪɨɝ
3 ɦ 53.00

54,5ɦ

 
Ɋɢɫɭɧɨɤ 6.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 

 
ɉɪɨɟɤɬɢɪɭɟɦ ɧɟɡɚɬɨɩɥɟɧɧɵɟ ɜɵɯɨɞɧɵɟ ɨɬɜɟɪɫɬɢɹ: ɩɨɪɨɝ ɨɬɜɟɪɫɬɢɣ ɧɚ ∇ ͷ͵.ͲͲ ˏ, ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɣ 3 ɦ, ∇ʜʐሺܳଷ%ሻ = ͷͶ.ͻ͹ ˏ. 
Ɍɨɝɞɚ ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɪɚɜɟɧ: 
 

 ʜʑʝ = ሺ͹Ͳ − ͷͲሻ − ͵ − ͳ,ͷ = ͳͷ,ͷ ˏ (6.15) 
 
Ɉɩɪɟɞɟɥɢɦ ɫɭɦɦɚɪɧɭɸ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɣ ɜɵɯɨɞɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 ∑𝜔˅ˑ = ʜ˅ˑ݃ʹ√ߤ˓ܳ = ͷͷͳ,ͻͲ,ͺ ∙ √ʹ ∙ ͻ.ͺͳ ∙ ͳͷ,ͷ = ͵ͻ,ͷ͸ ˏଶ,  (6.16) 

 
ɝɞɟ ߤ = Ͳ,ͺ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

ܤ  = 𝜔˅ˑℎˑ˕˅ = ͵ͻ,ͷ͸͵ = ͳ͵,ͳͻ ˏ 
(6.17) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɨɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ: 
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 ʑ = ܾ ∙ ݊ = Ͷ ∙ Ͷ = ͳ͸ ˏ (6.18) 
 
ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɱɟɬɵɪɟ ɝɥɭɛɢɧɧɵɯ ɨɬɜɟɪɫɬɢɹ ɜɵɫɨɬɨɣ 3ɦ ɢ ɲɢɪɢɧɨɣ 4 

ɦ. 
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: 
ʐߜ              ൒ ሺͲ,ʹ ÷ Ͳ,ʹͷሻ ∙ ܾ,  
ʐߜ              ൒ ሺͲ,ʹ ÷ Ͳ,ʹͷሻ ∙ ͷ ˏ, 
ʐߜ              ൒ ሺͳ ÷ ͳ,ʹͷሻ ˏ. 
 
ɉɨ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɲɢɪɢɧɚ ɛɟɬɨɧɧɨɝɨ ɦɚɫɫɢɜɚ ɧɟ ɞɨɥɠɧɚ 

ɛɵɬɶ ɦɟɧɟɟ 50% ɫɟɤɰɢɢ. ȼɵɛɢɪɚɟɦ ɪɚɡɪɟɡɧɨɣ ɛɵɤ, ɬ.ɟ. ɬɨɥɳɢɧɭ ɛɟɬɨɧɧɨɝɨ 
ɦɚɫɫɢɜɚ ɦɟɠɞɭ ɨɬɜɟɪɫɬɢɹɦɢ ɫ ߜʐ = ͸ ˏ. ȼɢɞ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ 
ɨɬɜɟɪɫɬɢɹɦɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

 

ɲɨɜ ɲɨɜ ɲɨɜ ɲɨɜ

3 ɦ 3 ɦ

3 
ɦ

4 ɦ

ɲɨɜ

 
Ɋɢɫɭɧɨɤ 6.2 – ɉɪɨɞɨɥɶɧɵɣ ɜɢɞ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.2.2 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɪɚɫɯɨɞɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
 

˅ʑʝ,˒ˑܪ  = ܳ˒ˑ˅ଶ∑𝜔˅ˑଶߤଶ ∙ ʹ݃ = ͷͺ͹,ͻͶଶͶͺଶ ∙ Ͳ,ͺଶ ∙ ʹ ∙ ͻ,ͺͳ = ͳͷ,͵ ˏ 
(6.19) 

 
 ܳ˒ˑ˅ = ܳ௠௔௫,˒ˑ˅ − ݊ ∙ ܳଵ˃ˆ˓ = ͻͳͺ − ͵ ∙ ͳͳͲ,Ͳʹ = ͷͺ͹,ͻͶ ˏଷ, (6.20) 
 
ɝɞɟ ܳ௠௔௫,˒ˑ˅ = ܳͲ,ͷ% − ɞɥɹ III  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 

 Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
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 ∇ʣʞʢ = ∇˒ˑ˓ˑˆ˃ + ℎˑ˕˅ʹ + ʜʑʝ,˒ˑ˅ = ͷ͵ + ͵ʹ + ͳͷ,͵ = ͸ͻ,ͺ ˏ (6.21) 

 
Ɍɚɤ ɤɚɤ ɢɫɯɨɞɧɚɹ ∇ʣʞʢ = ͹ͳˏ ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ∇ʣʞʢ˓ = ͸ͻ,ͺ ˏ, ɬɨ ɢɡ 

ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɜɵɛɪɚɧɧɨɦ ȼ, ɩɪɨɩɭɫɬɢɬɶ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɡɦɨɠɧɨ. 
ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ∇ʣʞʢ = ͹ͳˏ 

 
6.2.3 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɡɚ ɨɫɧɨɜɧɵɦ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɜɨɞɨɫɛɪɨɫɨɦ  
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɪɢɫɭɧɤɨɦ 6.3. 
 

hc’

hc’’
hɧɛ

H

Cɜ

Ɋɢɫɭɧɨɤ 6.3 – ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ 
 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 

 ℎˍ˓ = √ ߙ ∙ ܳ௣ଶሺܤ + ݊ ∙ ʐሻଶߜ ∙ ݃య = √ ͳ,ͳ ∙ ͷͷͳ,ͻ͸ଶሺͳ͸ + Ͷ ∙ ͸ሻଶ ∙ ͻ,ͺͳ =య ʹ,͹͹ ˏ 
(6.22) 

 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 

 ℎ௖′ = ˅ܥ𝜑√ʹ݃ሺݍ + ʜ − ℎ௖′ ሻ = ͳ͵,ͺͲ,ͻͷ√ʹ ∙ ͻ,ͺͳሺ͵ + ͳ͹ − Ͳሻ = Ͳ,͹͵ ˏ (6.23) 

 
ɝɞɟ  φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ [11, 
ɬɚɛɥɢɰɚ 9-10],  

q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ: 
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ݍ  = ܳ௣ܤ + ݊ ∙ ʐߜ = ͷͷͳ,ͻ͸ͳ͸ + Ͷ ∙ ͸ = ͳ͵,ͺ ˏଷ̝
 

(6.24) 

 
 ℎ௖′ = ˅ܥ𝜑√ʹ݃ሺݍ + ʜ − ℎ௖′ ሻ = ͳ͵,ͺͲ,ͻͷ√ʹ ∙ ͻ,ͺͳሺ͵ + ͳ͹ − Ͳ,͹͵ሻ = Ͳ,͹ͷ ˏ (6.25) 

 ℎ′′௖ = ℎ೎′ଶ ቆ√ͳ + ͺ ∙ ቀℎˍ˓ℎ೎′ ቁଷ − ͳቇ =  ଴,଻ହଶ ቆ√ͳ + ͺ ∙ ቀଶ,଻଻଴,଻ହቁଷ − ͳቇ =  ͹,ʹ ˏ                 (6.26) 

 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͹,ʹ ˏ > ℎʜʐ = Ͷ,ͻ͹ ˏ , ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
ȼɵɩɨɥɧɹɟɦ ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 

 
6.2.4 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
 

˕˔ܪ  = ( ௤௠√ଶ௚)ଶ ଷ⁄ − ௔௤మଶ௚(𝜎ℎ೎′′)మ = ሺ ଵଷ,଼଴,ଷହ√ଶ∙ଽ,଼ଵሻଶ/ଷ − ଵ,ଵ∙ଵଷ,଼మଶ∙ଽ,଼ଵ∙ሺଵ,ଵ∙଻,ଶሻమ = Ͷ,ͳʹ ˏ, 
(6.27) 

 
ɝɞɟ 𝜎 = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ,;  ݉ = 0,35 ɞɥɹ  ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 

ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 

 ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,ͳ ∙ ͹,ʹ − Ͷ,ͳʹ = ͵,͹ͻ ˏ (6.28) 

 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɨɩɪɹɠɟɧɧɵɯ ɝɥɭɛɢɧ ɡɚ ɫɬɟɧɤɨɣ: 
 

 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͳ͵,ͺͲ,ͻͷ√ʹ ∙ ͻ,ͺͳሺ͵,͹ͻ + Ͷ,ͳʹ − Ͳሻ = ͳ,ͳ͹ ˏ (6.29) 

 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͳ͵,ͺͲ,ͻͷ√ʹ ∙ ͻ,ͺͳሺ͵,͹ͻ + Ͷ,ͳʹ − ͳ,ͳ͹ሻ = ͳ,ʹ͸ ˏ (6.30) 

 ℎ′′௖ = ℎ೎′ଶ ቆ√ͳ + ͺ ∙ ቀℎˍ˓ℎ೎′ ቁଷ − ͳቇ =  ଵ,ଶ଺ଶ ቆ√ͳ + ͺ ∙ ቀଶ,଻଻ଵ,ଶ଺ቁଷ − ͳቇ =  ͷ,ʹʹ ˏ                (6.31) 

 ℎ′′௖ = ͷ,ʹʹ ˏ > ℎʜʐ = Ͷ,ͻ͹ ˏ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɵɠɨɤ ɡɚ ɫɬɟɧɤɨɣ 
ɨɬɨɝɧɚɧɧɵɣ, ɧɟɨɛɯɨɞɢɦɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ. 

Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɞɨ ɩɟɪɜɨɣ ɫɬɟɧɤɢ: 
˅ߜ  = Ͳ,ͳͷ𝑣௖√ℎ′௖ = Ͳ,ͳͷ ∙ ͳͺ,͵ ∙ √Ͳ,͹ͷ = ʹ,͵ͻ ɦ, 

(6.32) 
 

 

ɝɞɟ 𝑣௖ = ொ೘𝑎ೣ,ˑ˔ː஻∙ℎ೎′ = ହହଵ,ଽ଺ସ଴∙଴,଻ହ = ͳͺ,Ͷ͹ ˏ/˔– ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ.  



 

68 
 

Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
 ݈˅ = Ͳ,ͺ ∙ ʹ,ͷ ∙ ሺͳ,ͻℎ௖′′ − ℎ௖′ ሻ = Ͳ,ͺ ∙ ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͹,ʹ − Ͳ,͹ͷሻ ≈ ʹͷ,ͻ ˏ (6.33) 

 
6.2.5 Ɋɚɫɱɟɬ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɞɨ ɜɬɨɪɨɣ ɫɬɟɧɤɢ: 

ଶ˅ߜ  = Ͳ,ͳͷ𝑣௖√ℎ′௖ = Ͳ,ͳͷ ∙ ͳͲ,ͻͷ ∙ √ͳ,ʹ͸ = ͳ,ͺͶ ɦ, (6.34) 
 

ɝɞɟ 𝑣௖ = ொ೘𝑎ೣ,ˑ˔ː஻∙ℎ೎′ = ହହଵ,ଽ଺ସ଴∙ଵ,ଶ଺ = ͳͲ,ͻ͵ ˏ/˔– ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ. 
Ⱦɥɢɧɚ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 

 ݈˅ଶ = Ͳ,ͺ ∙ ʹ,ͷ ∙ ሺͳ,ͻℎ௖′′ − ℎ௖′ ሻ = Ͳ,ͺ ∙ ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͷ,ʹʹ − ͳ,ʹ͸ሻ ≈ ͳ͹,͵ ˏ (6.35) 
 
ɇɚɩɨɪ ɧɚɞ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
 

˕˔ܪ  = ቆ ቇଶ݃ʹ√݉ݍ ଷ⁄ − ଶʹ݃ሺ𝜎ℎ௖′′ሻଶݍܽ = ሺ ͳ͵,ͺͲ,͵ͷ√ʹ ∙ ͻ,ͺͳሻଶ/ଷ − ͳ,ͳ ∙ ͳ͵,ͺଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ ͷ,ʹʹሻଶ = ͵,ͻ͹ ˏ (6.36) 

 
ȼɵɫɨɬɚ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 

 ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,ͳ ∙ ͷ,ʹʹ − ͵,ͻ͹ = ͳ,͹͹ ˏ (6.37) 
 

ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɨɩɪɹɠɟɧɧɵɯ ɝɥɭɛɢɧ ɡɚ ɫɬɟɧɤɨɣ: 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͳ͵,ͺͲ,ͻͷ√ʹ ∙ ͻ,ͺͳሺͳ,͹͹ + ͵,ͻ͹ − Ͳሻ = ͳ,͵͹ ˏ (6.38) 

 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͳ͵,ͺͲ,ͻͷ√ʹ ∙ ͻ,ͺͳሺͳ,͹͹ + ͵,ͻ͹ − ͳ,͵͹ሻ = ͳ,ͷ͹ ˏ (6.39) 

 ℎ′′௖ = ℎ೎′ଶ ቆ√ͳ + ͺ ∙ ቀℎˍ˓ℎ೎′ ቁଷ − ͳቇ =  ଵ,ହ଻ଶ ቆ√ͳ + ͺ ∙ ቀଶ,଻଻ଵ,ହ଻ቁଷ − ͳቇ =  Ͷ,Ͷͻ ˏ                (6.40) 

 ℎ′′௖ = Ͷ,Ͷͻ ˏ < ℎʜʐ = Ͷ,ͻ͹ ˏ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɵɠɨɤ ɡɚ ɫɬɟɧɤɨɣ 
ɡɚɬɨɩɥɟɧɧɵɣ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
 

 6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 

Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɤɨɧɫɬɪɭɢɪɭɸɬ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ, ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ 
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ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 6.4. 

 

▼ɩɨɞ

▼ɇɉɍ

ȼ

h

 
Ɋɢɫɭɧɨɤ 6.4 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

 
ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 

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

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

 B୬I = ୦√ ρ˄ρwሺଵ−୬ሻ+୬ሺଶ−୬ሻ−αభ, (6.41) 

ɝɞɟ  ߙଵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, ɩɪɢɧɢɦɚɟɦ 0,5; ߩ˄ и ߩ௪ – ɩɥɨɬɧɨɫɬɢ ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 ℎ = ʜʞʢߘ − ˇˑ˒ߘ = ͹Ͳ − Ͷ͹,͸ͳ = ʹʹ,͵ͻ ˏ, (6.42) 
 

ɝɞɟ  ߘ˒ˑˇ = ˃ːˇߘ − ˅ߜ = ͷͲ − ʹ,͵ͻ = Ͷ͹,͸ͳ ˏ; 
˅ߜ  = ʹ,͵ͻ ɡɚɝɥɭɛɥɟɧɢɟ ɩɥɨɬɢɧɵ. 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

௡ூூܤ  = ௡ߛ ∙ ℎ݃ݐ𝜑ሺఘ˄ఘೢ + ݊ −  ଵሻ , (6.43)ߙ

 
ɝɞɟ  ߛ௡–ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ (ɞɥɹ III  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ߛ௡ = ͳ,ͳͷ; 𝜑 – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɞɥɹ ɝɧɟɣɫɨɜ  36º). 
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Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ݊, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱёɬ (ɬɚɛɥɢɰɚ 6.2) ɢ 
ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻ ɢ ܤ௡ூூ = ݂ሺ݊ሻ (ɪɢɫɭɧɨɤ 6.5). 

 
Ɍɚɛɥɢɰɚ 6.2 - Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻɢ ܤ௡ூூ = ݂ሺ݊ሻ 

n ܤ௡ூ  ௡ூூܤ 
0,1 16,5 17,7 
0,2 16,8 16,9 
0,3 17,2 16,1 
0,4 17,8 15,4 
0,5 18,6 14,8 
0,6 19,6 14,2 
0,7 21,1 13,6 
0,8 23,1 13,1 
0,9 26,2 12,7 
1 31,7 12,2 

 
Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
 

 
Ɋɢɫɭɧɨɤ 6.5 - ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ B୬I = fሺnሻ ɢ B୬II = fሺnሻ 

 
ɉɨɫɤɨɥɶɤɭ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɫɧɹɬɵɟ ɫ ɪɢɫɭɧɤɚ 6.5 B˒ = ͳ͸,͹ͻ ˏ ɢ n = 0,21 ɩɪɢɜɨɞɹɬ ɤ ɧɟɨɩɪɚɜɞɚɧɧɨ ɡɚɜɵɲɟɧɧɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɧɚɞɟɠɧɨɫɬɢ γn , ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ Bɩ = 15,8 ɦ  
 

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

ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɪɚɧɟɟ ɢ ɫɨɫɬɚɜɢɥɚ 10 ɦ 
(ɩɪɢ ɲɢɪɢɧɟ ɨɬɜɟɪɫɬɢɹ 4 ɦ ɢ ɬɨɥɳɢɧɟ ɛɟɬɨɧɚ ɦɟɠɞɭ ɨɬɜɟɪɫɬɢɹɦɢ 6 ɦ). ȼ 
ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ 
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ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ, ɢ ɩɨɷɬɨɦɭ ɨɧɢ 
ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ. ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ 
ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɋɚɡɪɟɡɚɟɦ ɩɥɨɬɢɧɭ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ c ɢɧɬɟɪɜɚɥɨɦ 10 ɦ ɩɨ ɨɫɹɦ ɛɵɱɤɨɜ.  

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɩɨ ɤɨɧɬɭɪɭ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ ɜ 1 ɫɦ, 
ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ 0,3 ɫɦ. 

 
6.3.3 ɉɚɡɵ ɡɚɬɜɨɪɨɜ ɢ ɝɪɟɛɟɧɶ ɩɥɨɬɢɧɵ 

 
ɋɨ ɫɬɨɪɨɧɵ ȼȻ ɭɫɬɪɚɢɜɚɟɦ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɚɡɵ ɞɥɹ ɩɥɨɫɤɨɝɨ ɪɚɛɨɱɟɝɨ 

ɡɚɬɜɨɪɚ 0,5ɯ1,0 ɦ, ɩɚɡɵ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 0,5ɯ0,5 ɦ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 
ɪɚɡɦɟɳɚɟɦ ɩɚɡɵ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ. 

ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɢɪɢɧɭ ɩɟɲɟɯɨɞɧɨɣ 
ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɨ ɞɥɹ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ 6 
ɦ. ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶɫɹ ɩɪɢ ɪɚɫɱёɬɚɯ ɫɨɨɪɭɠɟɧɢɹ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɧɨ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ. 

 
6.3.4 ɍɫɬɨɢ 
 

ȼ ɝɢɞɪɨɭɡɥɟ ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɛɭɞɟɬ ɫɨɨɪɭɠɚɬɶɫɹ ɦɟɠɞɭ ɝɪɭɧɬɨɜɨɣ ɢ  
ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɶɸ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. Ɋɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɭɫɬɪɚɢɜɚɟɦ 
ɦɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɶɸ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ. 
 

6.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 

ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ 
ɝɚɥɟɪɟɢ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ 
ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ:  

 ܽˇ˓ ൒ ∙ ܪ ,˓ˍ௡Iߛ  ݉ = ʹͳ,ͺͻ · ͳ,ͳͷʹͷ = ͳ ˏ, (6.44) 

 
ɝɞɟ ߘ = ܪʜʞʢ − ʙߘ ;ʙ  = 70 – 48,11 = 21,89 ɦ  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦߘ = Ͷͺ,ͳͳ ˏ - ɨɬɦɟɬɤɚ ɩɨɥɚ ɞɪɟɧɚɠɧɨɣ ɝɚɥɟɪɟɢ; 1,15 =݊ߛ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ܫɤɪ,݉= 25 – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 
ɩɪɢɧɢɦɚɟɦ 3,1 ɦ, ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,1 ɦ. 
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6.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

Ⱦɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ 
ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ ʹ˘ʹ,ͷ ˏ. 
 

6.3.7 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ ɭɫɬɪɚɢɜɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɣ 

ɞɪɟɧɚɠ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 
ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.6. 
 

hɞɪ

 
Ɋɢɫɭɧɨɤ 6.6 – Ⱦɪɟɧɚɠɧɚɹ ɫɤɜɚɠɢɧɚ 

 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ௠௔௫ܪ ∙ Ͳ,͹ = Ͳ,ͷ ∙ ͳͻ,Ͳͻ ∙ Ͳ,͹ = ͸,͸ͺ ˏ, (6.45) 

 ˆˇˈ    H୫ax −  ˏ˃ˍ˔ˋˏ˃ˎ˟ː˞ˌ ː˃˒ˑ˓. 
 H୫ax = ∇ʜʞʢ − ∇ʜʐmin = ͹Ͳ − ͷͲ,ͻͳ = ͳͻ,Ͳͻ ˏ,  (6.46) 
 
ɝɞɟ  ∇ʜʐmin = 50,91 ɦ - ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɇȻ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɩɭɫɤɭ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ.  

Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 0,1 ɦ. 
 

 6.4 ɍɫɬɪɨɣɫɬɜɨ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 

ȼ ɤɚɱɟɫɬɜɟ ɤɪɟɩɥɟɧɢɹ ɞɧɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢɫɩɨɥɶɡɭɟɦ ɞɜɟ ɜɨɞɨɛɨɣɧɵɟ 
ɩɥɢɬɵ, ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɩ. 6.2.4 ɢ 6.2.5. Ɂɚ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ 
ɧɚɡɧɚɱɚɟɦ ɪɢɫɛɟɪɦɭ, ɢɡ 2 ɩɪɨɞɨɥɶɧɵɯ ɩɥɢɬ, ɪɚɡɦɟɪ ɩɥɢɬɵ 5 x4 ɦ. 
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6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 

ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɇɉɍ = 70 ɦ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ - minɍɇȻ = 50,91 ɦ, ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜɯɤQ = 33 ˏଷ/˔. 
 

6.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. 

 ܵ˒ˎ = ʹͳͳ,͵ ˏଶ . 
 

ȼɟɫ 1ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ:  
ˎ˒ܩ  = ௌ˒ˎ∙௕∙ఊ˄௕+ఋ˄ = ଶଵଵ,ଷ∙ସ∙ଶସସ+଺ = ʹͲʹͺ,ͷ ˍʜ, (6.47) 

 
ɝɞɟ ߛ˄  − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߜ˄ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ȼɟɫ ɛɵɤɚ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ܾ˄ߛ + ˄ߜ = ʹͷͺ,͹͹ ∙ ͸ ∙ ʹͶͶ + ͸ = ͵͹ʹͷ,͵ ˍʜ, (6.48) 

 
ɝɞɟ  ܵ˄ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ, ܵ˄ = ʹͷͺ,͹͹ ˏଶ. 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͳʹ ∙ √ͳʹ ∙ ͻ,ͺͳ = ʹʹ,Ͷ ˍʜ,  (6.49) 
 
ɝɞɟ ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 
 ݂ = ℎˊ˃˕ ∙ ܾ = ͵ ∙ Ͷ = ͳʹ ˏଶ  (6.50) 

 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ.: ݍˊ = ܳˊܾ + ˄ߜ = ʹʹ,ͶͶ + ͸ = ʹ,ʹ ˍʜ  (6.51) 
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6.5.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɋɢɥɭ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 

ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɦɟɸɬ ɮɨɪɦɭ ɪɚɜɧɨɛɟɞɪɟɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ. 

ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ܶ˅ = ௪ ∙ ℎଵଶʹ = ͳͲ ∙ ʹʹ,͵ͻଶʹ = ʹͷͲ͹,͸ ˍʜˏ, (6.52) 

 
ɝɞɟ  ℎଵ =  ∇ʜʞʢ − ∇˒ˑˇˑ˛˅˞ = ͹Ͳ − Ͷ͹,͸ͳ = ʹʹ,͵ͻ ˏ,  ߛ௪ = ͳͲ кН/м3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
 

- ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ௪ ∙ ℎଶଶʹ = ͳͲ ∙ ͵,͵ଶʹ = ͷͶ,͸ ˍʜˏ, (6.53) 

 
ɝɞɟ  ℎଶ = ʢʜʐ௠𝑖௡ߘ  − ∇˒ˑˇˑ˛˅˞ = ͷͲ,ͻͳ − Ͷ͹,͸ͳ = ͵,͵ ˏ. 
 

6.5.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

Cɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ܹ˅ ˊ˅ = ʑ˒ ∙ ℎʜʐ ∙ ௪ = ͳͷ,ͺ ∙ ͵,͵ ∙ ͳͲ = ͷʹʹ,ͳ ˍʜ/ˏ, (6.54) 
 
ɝɞɟ  ʑ˒ = ͳͷ,ͺ ˏ − ˛ˋ˓ˋː˃ ˒ˑˇˑ˛˅˞ ˅ˑˇˑ˔ˎˋ˅ːˑˌ ˒ˎˑ˕ˋː˞. 
  ℎʜʐ = ʢʜʐ௠𝑖௡ߘ  − ∇˒ˑˇˑ˛˅˞ = ͷͲ,ͻͳ − Ͷ͹,͸ͳ = ͵,͵ ˏ                     (6.55) 
 

6.5.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

ɉɪɨɜɟɞɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɨ 
[12, ɱɟɪɬ.7, ɬɚɛɥɢɰɚ 5]. Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɛɟɡ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ 
ɡɚɜɟɫɵ (III  ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ):  
݀ܪௗ௥ܪ  = Ͳ,Ͳͷ (6.56) 

 
ɝɞɟ    ܪௗ௥ – ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ. 
 Ɂɧɚɹ ɜɟɥɢɱɢɧɭ ܪௗ =  ∇ʜʞʢ − ∇ʜʐொʑʤʙ = ͹Ͳ − ͷͲ,ͻͳ = ͳͻ,Ͳͻ ˏ,     
ɜɵɱɢɫɥɹɟɦ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ ܪௗ௥.  
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ௗ௥ܪ = Ͳ,Ͳͷ ∙ ௗܪ = Ͳ,Ͳͷ ∙ ͳͻ,Ͳͻ = Ͳ,ͻͷ ˏ (6.57) 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 

 ˗ܹ = ௪ ∙ ܵ˗ = ͳͲ ∙ ͵͸,͸ʹ = Ͷͻͻ ˍʜ/ˏ, (6.58) 
 
ɝɞɟ  фS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ, ɪɚɜɧɚ 49,9 ˏଶ. 

ɗɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 6.7. 
 

15,8

3,3

Wɜɡɜ

19,09

0,95

Wɮ

 
Ɋɢɫɭɧɨɤ 6.7 – ɋɯɟɦɵ ɷɩɸɪɵ ܪௗ௥ 

 
6.5.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ° − 𝜑ːʹቁ = ͳͳ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ° − ʹͲ°ʹ ) = ʹ,ͻͳ ˍʞ˃, (6.59) 

 
ɝɞɟ  ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ːߛ = ͳͳ ˍʜ/ˏଷ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ ℎː = ʹ ˏ; 𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɧɚɧɨɫɨɜ,𝜑ː = ʹͲ°.  

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
ːܧ  = ː݌ ∙ ℎːʹ = ʹ,ͻͳ ∙ ʹʹ = ʹ,ͻͳ ˍʜ (6.60) 
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Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
′˓ˆ݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ° − 𝜑˔ˍ.ˆ˓ʹ ቁ − ʹ · ʠ · °ሺͶͷ݃ݐ − 𝜑˔ˍ.ˆ˓ʹ ሻ = = ͳͳ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ° − ͵͸°ʹ ) − ʹ ∙ ͳͲͲ ∙ ݃ݐ (Ͷͷ° − ͵͸°ʹ ) = −ͻ͸ ˍʞ˃ 

(6.61) 

′′˓ˆ݌  = ሺːߛ ℎː + ߛ̝ ˍ.ˆ˓˅ˊ˅ℎ˔ˍ.ˆ˓ሻ݃ݐଶ ቀͶͷ − 𝜑˔ˍ.ˆ˓ʹ ቁ − ʹ˔ ∙ ݃ݐ ቀͶͷ − 𝜑˔ˍ.ˆ˓ʹ ቁ = = ሺͳͳ ∙ ʹ + ͳ͸,ͲͶ ∙ ʹ,͵ͻሻ݃ݐଶ ቀͶͷ° − ଷ଺°ଶ ቁ − ʹ ∙ ͳͲͲ ∙ ݃ݐ ቀͶͷ° − ଷ଺°ଶ ቁ = −ͺ͸ ˍʞ˃                                                                                                                             
(6.62) 

ߛ̝  ˍ.ˆ˓˅ˊ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻ ∙ ߛ˅ = ʹ͸ − ሺͳ − Ͳ,ͲͲ͵ͷሻ ∙ ͳͲ = ͳ͸,ͲͶ ˍʜ, (6.63) 

 
ɝɞɟ  ݊଴ = Ͳ,ͲͲ͵ͷ – ˒ˑ˓ˋ˔˕ˑ˔˕˟ ˔˖˘ˑˆˑ ˆ˓˖ː˕˃; 

Ɍ.ɤ. ݌ˆ˓′   ɢ ݌ˆ˓′′  ɨɬɪɢɰɚɬɟɥɶɧɨɟ, ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɧɟ 
ɭɱɢɬɵɜɚɟɦ. 
 

6.5.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ A.JI. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ଵଶ ∙ ௪ ∙ ℎଵ% ቀఒ̅గ + ℎబଶ ቁ = ଵଶ ∙ ͳͲ ∙ Ͳ,͹ʹ ቀ଺,ଵ଻ଷ,ଵସ + ଴,଻ଶଶ ቁ = ͹,ͷ ˍʜ, (6.64) 

 

ɝɞɟ  %h1 - ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;  
  - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 

 ℎ଴ = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ Ͳ,͹ʹଶ͸,ͳ͹ = Ͳ,ʹ͸ ˏ (6.65) 

 
ɉɚɪɚɦɟɬɪɵ ɜɨɥɧ ɨɩɪɟɞɟɥɟɧɵ ɜ ɩ.6.1.2. 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͸,ͳ͹ ʹ ∙ ͵,ͳͶ − ͵ͅ ∙ Ͳ,͹ʹ = Ͳ,͹ͳ ˏ (6.66) 

ɉɥɟɱɨ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɦɨɦɟɧɬɨɜ: 
ݕ˅  ˑˎː = ∇ʜʞʢ − ∇ʞʝʓ − ௖ݕ = ͹ͳ − Ͷ͹,͸ͳ − Ͳ,͹ͳ = ʹͳ,͸ͺ ˏ (6.67) 
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6.5.7 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 

ɩɨɞɨɲɜɵ. 
ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 

ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  
Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɝɪɚɦɦɵ AutoCAD.  
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 

ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
 
Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ 
 ௙ߛ
 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

Ɋɚɫɱɟɬɧɚɹ 
ɫɢɥɚ, ɤɇ 

ɋɢɥɚ ɫ 
ɭɱɟɬɨɦ  ߛ௙, ɤɇ 

 

ɉɥɟɱɨ,  
ɦ 

Ɇɨɦɟɧɬ, 
 ɤɇɦ 

Ɍɜ 1 ĺ 2507,6 2507,6 7,47 18731,89 

Ɍɧ 1 ĸ 54,6 54,6 1,1 -60,07 

Wɧ 1 Ļ - - - - 

Wɜ 1 Ļ - - - - 

Gɛ 0,95 Ļ 3725,3 3539 2,08 -7361,15 

Gɩɥ 0,95 Ļ 2028,5 1927,1 2,55 -4913,99 

Wɜɡɜ 1 Ĺ 522,1 522,1 0 0 

Wɮ 1 Ĺ 499 499,0 5,62 2804,38 

qɡ,ɜ 0,9 Ļ 2,2 2,0 5,89 -11,89 

qɡ,ɧ 0,9 Ļ 2,2 2,0 5,4 10,90 

Wɜɨɥɧ 1 ĺ 7,5 7,5 21,68 163,6 

Eɧ 1,2 ĺ 2,91 3,5 3,07 10,74 

ΣN ĻĹ 4449,0 

ΣM 9374,41 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɧɢɠɟ ɩɪɢɜɟɞɟɧɧɵɦ ɮɨɪɦɭɥɚɦ. 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௨ = − ˒ܤܰ + ͸ ∙ ∑ ˒ଶܤܯ = − ͶͶͶͻ,Ͳͳͷ,ͺ + ͸ ∙ ͻ͵͹Ͷ,Ͷͳͳͷ,ͺଶ =  −ͷ͸,ʹ͹ ˍʜˏଶ , (6.68) 

 

ɝɞɟ  ܰ  – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;  ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;  ܤ˒ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
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𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͷ͸,ʹ͹ ∙ Ͳ − ͳͲ ∙ ʹʹ,͵ͻ ∙ ሺͳ − Ͳሻ = = −ʹʹ͵,ͻͷ ˍʜ/ˏʹ, 
(6.69) 

 
ɝɞɟ  ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͹Ͳ − Ͷ͹,͸ͳ = ʹʹ,͵ͻ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ, ݉௨ = Ͳ. 
 𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ (6.70) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͷ͸,ʹ͹ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ʹʹ,͵ͻ ∙ Ͳ = = −ͷ͸,ʹ͹ ˍʜ/ˏଶ 

(6.71) 

 𝜎ଷ௨ = ߛ˅− ∙ ௗ௨ܪ = −ͳͲ ∙ ʹʹ,͵ͻ = −ʹʹ͵,ͻ ˍʜ/ˏଶ (6.72) 
 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ˒ܤܰ − ͸ ∙ ∑ ˒ଶܤܯ = − ͶͶͶͻ,Ͳͳͷ,ͺ − ͸ ∙ ͻ͵͹Ͷ,Ͷͳͳͷ,ͺଶ = −ͷͲ͸,ͻ ˍʜ/ˏଶ (6.73) 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = ͷͲ͸,ͻ ∙ Ͳ,ͺͳଶ − ͳͲ ∙ ͵,͵ ∙ ሺͳ − Ͳ,ͺͳଶሻ = = −͵Ͷ͵,ͻͶ ˍʜ/ˏଶ 

(6.74) 

 
ɝɞɟ ݉௧ = ˔tg ଶߙ ,ଶߙ = ͷͳº – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɥɢɧɢɟɣ ɩɨɞɨɲɜɵ; ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇ʞʝʓ = ͷͲ,ͻͳ − Ͷ͹,͸ͳ = ͵,͵ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −ሺͳͲ ∙ ͵,͵ − ͷͲ͸,ͻሻ ∙ Ͳ,ͺͳ = ͵ͺ͵,ͺͳ ˍʜ/ˏଶ 

 
(6.75) 

 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͵,͵ = −͵͵ ˍʜ/ˏଶ (6.76) 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙= −ͷͲ͸,ͻ ∙ ሺͳ + Ͳ,ͺͳଶሻ + ͳͲ ∙ ͵,͵ = = −ͺ͵͹,ʹͻ ˍʜ/ˏଶ 

(6.77) 

 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɪɚɫɱёɬɵ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 6.4. 
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Ɍɚɛɥɢɰɚ 6.4 - ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 
ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ (u), ɤɇ/ɦ2 ɇɢɡɨɜɚɹ ɝɪɚɧɶ (t), ɤɇ/ɦ2 𝜎௬ -56,27 -506,9 𝜎௫ -223,95 -343,94 𝜏௫௬ 0 383,81 𝜎ଵ -56,27 -33,05 𝜎ଷ -223,9 -837,29 

 
6.5.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ , (6.78) 

 
ɝɞɟ  ߛ௡ = ͳ,ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ; 
௖ௗߛ ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹߛ  = Ͳ,ͻ. 

 ܴ௕ ൒ ௡ߛ ∙ ௟௖ߛ ∙ |𝜎ଷ|ߛ௖ௗ                                          
(6.79) ܴ௕ ൒ ͳ,ͳͷ ∙ ͳ ∙ ͺ͵͹,ʹͻͲ,ͻ = ͳͲ͹Ͳ ˍʜ/ˏଶ 

 
ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ 

ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲˍʜ/ˏଶ, 
 ʹͺͲͲ ˍʜ/ˏଶ ൒ ͳͲ͹Ͳ ˍʜ/ˏଶ. (6.80) 
 
2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 𝜎௬௨ < Ͳ,  
(6.81) − ͷ͸,ʹ͹ ˍʜ/ˏଶ < Ͳ 

 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨ (6.82)ܪ
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ͷ͸,ʹ͹ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ʹʹ,͵ͻ ͷ͸,ʹ͹ ˍʜ/ˏଶ ൒ ͷͷ,ͻͻ ˍʜ/ˏଶ 
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 

6.5.9 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 

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

 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒  ௡, (6.83)ߛ

 
ɝɞɟ ߛ௖ௗ = Ͳ,ͻͷ − ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɞɜɢɝɚ, ɩɪɨɯɨɞɹɳɢɯ ɩɨ ɤɨɧɬɚɤɬɭ ɛɟɬɨɧ-
ɫɤɚɥɚ. 
 ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ˅,ˊݍ + (ː,ˊݍ ∙ t݃ 𝜑 + ܿ ∙ 𝜔 = = ሺͳͻʹ͹,ͳ + ͵ͷ͵ͻ − ͷʹʹ,ͳ − Ͷͻͻ + ʹ − ʹሻ ∙ °͸͵݃ݐ + ͳͷ,ͺ ∙ ͳͲ = ͶͺͲͻ,Ͷ͵ˍʜ/ˏ, 

(6.84) 

 
ɝɞɟ  ݃ݐ𝜑 – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = ͳͲͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ˒ܤ ∙ ͳ = ͳͷ,ͺ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ʔː = ʹͷͲ͹,͸ − ͷͶ,͸ + ͹,ͷ + ͵,ͷ = ʹͶ͸Ͷ,ͳ ˍʜ/ˏ 
 

(6.85) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 

 ͶͺͲͻ,Ͷ͵ ∙ Ͳ,ͻͷʹͶ͸Ͷ,ͳ ∙ ͳ ൒ ͳ,ͳͷ   

  ͳ,ͺͷ ൒ ͳ,ͳͷ   
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ɉɨ ɩɪɨɜɟɞёɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 
ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ.  
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 7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ 
 
7.1 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɜɡɪɵɜɨ- ɢ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ  
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɚ 
ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ  
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɋɚɧɢɬɚɪɧɵɦ 
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 (ɫɢɫɬɟɦɚ ɨɯɪɚɧɧɨɝɨ 
ɬɟɥɟɜɢɞɟɧɢɹ) ɢ ɉɄ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɩɨ ɈɌ (ɨɯɪɚɧɟ ɬɪɭɞɚ), ɚ ɬɚɤɠɟ ɨɪɝɚɧɵ 
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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 ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ 
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, 
ɜ ɫɥɭɱɚɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɬɤɥɸɱɟɧɢɣ ɢ ɡɚɡɟɦɥɟɧɢɣ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɨɛɴɟɤɬɚɦ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ ɯɨɡɹɣɫɬɜɚ, 
ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɭɛɴɟɤɬɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢɥɢ ɢɧɵɯ 
ɫɨɛɫɬɜɟɧɧɢɤɨɜ, ɜ ɨɬɧɨɲɟɧɢɢ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɩɟɪɚɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 
ɩɪɢ ɨɤɚɡɚɧɢɢ ɭɫɥɭɝɢ ɩɨ ɩɟɪɟɞɚɱɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɪɟɛɢɬɟɥɹɦ.;  

- 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 
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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.  

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ Ɏɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ «Ɉ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ» №69-ɎɁ. 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;  
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- 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;  

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

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

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

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

ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ (ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ), ɪɚɛɨɱɢɯ ɢ 
ɫɥɭɠɚɳɢɯ ɏɟɜɨɫɤɨɫɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ 
ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ:  

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

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

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

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

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ "ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ". ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ɏɟɜɨɫɤɨɫɤɢ Ƚɗɋ, ɥɢɛɨ 
ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ.  
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ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ 
ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. 
ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ – 
ɞɪɟɧɱɟɪɚɦɢ, ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 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. 
 

7.2 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ  
 
ȼ ɧɚɱɚɥɟ 90-ɯ ɝɨɞɨɜ ɧɚ ɧɨɪɜɟɠɫɤɨɣ ɢ ɪɨɫɫɢɣɫɤɨɣ ɫɬɨɪɨɧɟ ɪɟɤɢ ɉɚɡ ɜ ɟё 

ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɛɵɥɢ ɨɛɪɚɡɨɜɚɧɵ ɞɜɟ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɟ ɩɪɢɪɨɞɧɵɟ 
ɬɟɪɪɢɬɨɪɢɢ – ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɩɪɢɪɨɞɧɵɣ ɡɚɩɨɜɟɞɧɢɤ «ɉɚɫɜɢɤ»(1992) ɢ 
«Pasvik naturreservat»(1993). ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɩɨɜɟɞɧɢɤɚ «ɉɚɫɜɢɤ» ɜ ɞɨɥɢɧɟ 
ɪɟɤɢ ɉɚɡ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɛɨɥɟɟ 200 ɜɢɞɨɜ ɩɬɢɰ. ɋɤɨɩɥɟɧɢɟ ɜɨɞɧɨ-ɛɨɥɨɬɧɵɯ 
ɩɬɢɰ ɨɬɦɟɱɚɟɬɫɹ ɧɚ ɭɱɚɫɬɤɟ ɪɟɤɢ ɩɨɞ ɧɚɡɜɚɧɢɟɦ Ɏɶɹɪɧɜɚɧɧ («ɩɟɪɶɟɜɨɟ ɨɡɟɪɨ») 
ɜ ɪɚɣɨɧɟ ɨɫɬɪɨɜɚ ȼɚɪɥɚɦɚ.  

Ɋɵɛɵ ɪɟɤɢ ɉɚɡ: ɤɭɦɠɚ, ɳɭɤɚ, ɨɤɭɧɶ, ɫɢɝ, ɯɚɪɢɭɫ, ɮɨɪɟɥɶ, ɧɚɥɢɦ. ɂɡ ɧɢɯ ɜ 
Ʉɪɚɫɧɭɸ ɤɧɢɝɭ Ɋɨɫɫɢɢ ɡɚɧɟɫɟɧɚ ɤɭɦɠɚ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɪɟɤɚ, ɛɨɝɚɬɚɹ ɪɵɛɧɵɦɢ 
ɡɚɩɚɫɚɦɢ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɵɛɚɥɤɢ (ɧɟ ɩɟɪɟɫɟɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɝɪɚɧɢɰɵ 
Ɋɨɫɫɢɢ ɢ ɇɨɪɜɟɝɢɢ), ɱɚɫɬɨ ɩɨɫɟɳɚɟɦɚ ɤɚɤ ɪɨɫɫɢɣɫɤɢɦɢ, ɬɚɤ ɢ ɢɧɨɫɬɪɚɧɧɵɦɢ 
ɬɭɪɢɫɬɚɦɢ.  Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɜɪɟɞɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɩɨɞɩɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ: 

- ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɵɛɧɨɝɨ ɩɪɨɦɵɫɥɚ ɭɫɬɚɧɨɜɥɟɧɢɟɦ ɡɚɩɪɟɬɧɵɯ ɡɨɧ ɥɨɜɚ 
ɪɵɛɵ; 

- ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɪɚɡɜɟɞɟɧɢɟ ɪɵɛɵ ɩɭɬɟɦ ɜɵɥɨɜɚ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɢ 
ɜɵɪɚɳɢɜɚɧɢɹ ɢɡ ɢɯ ɢɤɪɵ ɦɨɥɨɞɢ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɪɵɛɵ ɩɪɨɯɨɞɚ ɩɭɬɟɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɵɛɨɩɪɨɩɭɫɤɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ 

 
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɛɳɢɣ ɨɛɴёɦ ɜɵɟɦɤɢ 

ɦɹɝɤɨɝɨ ɝɪɭɧɬɚ ɫɨɫɬɚɜɢɬ 406000 ɦ3, ɜɵɟɦɤɚ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ 115000 ɦ3  , ɬɚɤɠɟ 
ɩɪɢ ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɡɚɬɨɩɥɟɧɚ ɩɥɨɳɚɞɶ 6 ɝɚ ɩɪɢ ɨɛɴёɦɟ 82,5 
ɦɥɧ.ɦ3 , ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, ɝɨɪɧɨɣ ɦɟɫɬɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɧɟ ɧɚɪɭɲɚɸɳɢɟ ɷɤɨɥɨɝɢɸ ɦɟɫɬɧɨɫɬɢ. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
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ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 97 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ». 

7.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ ɨɛɴёɦ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ 
ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ: 
 

ܯ  = ܰ ∙ %ͳͲͲݍ ∙ ߩ = ʹͲ͹Ͳʹ ∙ ͳ,ͺͳͲͲ ∙ ʹ,ͷ = ͻ͵ʹ ˕,  (7.1) 

 
ɝɞɟ ܰ –ɨɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ (20702 ɦ3);  ݍ –ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ (1,8%); ߩ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ (2,5 ɬ/ɦ3). 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɹɜɥɹɟɬɫɹ ɬɨɜɚɪɨɦ, 
ɤɨɬɨɪɵɣ ɩɪɨɞɚɸɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɞɚɠ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 2029 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 46 46 46 46 46 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4445 4445 4445 4445 4445 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɵɫ Ɇȼɬ∙ɱ 204825 204825 204825 204825 204825 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 2 2 2 2 2 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

ɬɵɫ Ɇȼɬ∙ɱ 4096,51 4096,51 4096,51 4096,51 4096,51 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɬɵɫ Ɇȼɬ∙ɱ 200729,1 200729,1 200729,1 200729,1 200729,1 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ∙ɱ 1286 1318 1349 1379 1403 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 258,14 264,56 270,78 276,81 281,62 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 3,59 3,67 3,76 3,84 3,91 

 
 ȼɵɜɨɞ: ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 8.1. ɪɨɫɬ ɜɵɪɭɱɤɢ ɡɚ ɢɫɫɥɟɞɭɟɦɨɣ 
ɩɟɪɢɨɞ ɩɪɨɢɡɨɲɟɥ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɩɪɢ ɷɬɨɦ 
ɨɛɴɟɦɵ ɪɟɚɥɢɡɚɰɢɢ ɧɟ ɢɡɦɟɧɢɥɢɫɶ. 
 

8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9)  ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 

Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 0,08%. 

https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%80%D1%8B%D0%BD%D0%BE%D0%BA_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8_%D0%B8_%D0%BC%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D0%B8


 

89 
 

 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ 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 255,2 11,76 
ɉɪɨɱɢɟ 274 12,63 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 24,39 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩ ɩɪɨɟɤɬɚ, ɝɨɞ ȼɟɥɢɱɢɧɚ 

Ɉɬ 1 ɞɨ 5 0,12 
Ɉɬ 6 ɞɨ 15 0,17 

Ɉɬ 16 ɞɨ 25 0,30 
ɋɜɵɲɟ 25 0,40 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

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

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 6,24 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 0,22 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0.000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 0,065 
ɂɬɨɝɨ  6,53 

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

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

ɬɚɛɥɢɰɟ 8.5. 
 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 2029 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 47,2 47,2 47,2 47,2 47,2 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 21,87 21,41 20,97 20,51 20,06 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 24,39 24,39 24,39 24,39 24,39 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 3,87 3,79 3,71 3,63 3,55 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 6,53 6,53 6,53 6,53 6,53 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 0,327 0,327 0,327 0,327 0,327 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 104,18 103,65 103,12 102,58 102,05 
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ȼɵɜɨɞ: ɋɧɢɠɟɧɢɟ ɪɨɫɬɚ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ 
ɨɛɴɹɫɧɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɫɯɨɞɨɜ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɩɨɫɤɨɥɶɤɭ ɫɬɨɢɦɨɫɬɶ 
ɢɦɭɳɟɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɹ ɭɦɟɧɶɲɚɟɬɫɹ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1). 

 
Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
 ȼɵɜɨɞ: ɂɡ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1) ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɫɧɨɜɧɭɸ 
ɱɚɫɬɶ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫɨɫɬɚɜɥɹɸɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɤɨɬɨɪɵɟ 
ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɪɟɧɨɜɚɰɢɢ (ɨɛɧɨɜɥɟɧɢɹ) ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ, ɩɨɫɤɨɥɶɤɭ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ Ƚɗɋ 
ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɝɨɬɨɜɧɨɫɬɢ ɤ ɪɚɛɨɬɟ. Ⱦɚɧɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ ɝɨɜɨɪɢɬ ɨ ɤɚɩɢɬɚɥɨɟɦɤɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɱɬɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
 

8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

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

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

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ.

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ.
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ.
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ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 
2029-2033 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 

 
Ɍɚɛɥɢɰɚ 8.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2029  2030 2031 2032 2033 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 59,38 60,46 61,66 62,81 65,12 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 61,37 86,2 86,2 86,81 87,42 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 4,24 4,24 4,24 4,24 4,24 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 46,23 45,19 44,15 43,11 42,07 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 171,22 196,09 196,86 197,58 199,46 

 
8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ  
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 2029 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 377,54 390,6 403,48 416,35 427,59 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 104,18 103,65 103,12 102,58 102,05 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 273,35 286,95 300,36 313,76 325,53 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 54,67 57,39 60,07 62,75 65,11 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 8987,82 15413,23 17260,30 17820,55 18385,85 

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

 

 
Ɋɢɫɭɧɨɤ 8.2 - ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 
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ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 12528,89 21258,22 23733,98 24451,30 25175,50 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 1294,12 1991,67 2158,60 2175,61 2193,18 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 11234,77 19266,54 21575,38 22275,68 22982,32 

EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 
ɦɥɧ.ɪɭɛ. 11234,77 19266,54 21575,38 22275,68 22982,32 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 2246,95 3853,30 4315,07 4455,13 4596,46 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 8987,82 15413,23 17260,30 17820,55 18385,85 

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

  
ȼɵɜɨɞ: Ɋɚɫɱɟɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ (ɪɢɫɭɧɨɤ 8.2) ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɨɟɤɬ ɜ 2024 

ɜɵɯɨɞɢɬ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɱɢɫɬɭɸ ɩɪɢɛɵɥɶ ɢ ɞɚɥɟɟ ɬɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɟɬ ɫɜɨɸ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. Ɋɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɫɜɹɡɚɧ ɫ ɪɨɫɬɨɦ ɜɵɪɭɱɤɢ, 
ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. ȼɜɨɞ ɧɨɜɵɯ 
ɝɟɧɟɪɢɪɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɫɥɟɞɧɟɦɭ. 

Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɟɪɜɵɟ 
ɝɨɞɵ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɜɹɡɚɧ ɫ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɦɢ ɪɚɛɨɬɚɦɢ ɞɥɹ ɡɚɩɭɫɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɂɚɬɟɦ ɜɫɟ ɚɝɪɟɝɚɬɵ ɜɜɨɞɹɬɫɹ ɜ ɪɚɛɨɬɭ ɢ Ƚɗɋ ɜɵɯɨɞɢɬ ɧɚ ɩɨɥɧɭɸ 
ɦɨɳɧɨɫɬɶ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɜɵɪɭɱɤɚ ɪɚɫɬɟɬ ɜ ɫɜɹɡɢ ɫ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ ɫɨɝɥɚɫɧɨ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ. 
 

8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

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

 
8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

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

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

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

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

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɏɟɜɨɫɤɨɫɤɢ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20 
ɥɟɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ 
ɨɬɪɚɠɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2019 ɝɨɞɚ. 

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

 
8.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.9. 
Ɍɚɛɥɢɰɚ 8.9 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɏɟɜɨɫɤɨɫɤɢ Ƚɗɋ 
ɧɚ ɪɟɤɟ ɉɚɡ» 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 94 

ɋɪɟɞɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - ARR, % 11,07 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 1155,31 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,49 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ∙ɱ 0,29 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 65270  
 

8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.10.  
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Ɍɚɛɥɢɰɚ 8.10 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞ 2025 2026 2027 2028 2029 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ. 49,25 55,9 58,69 61,47 125,32 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ. 50,38 49,34 48,3 47,27 46,23 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 99,63 105,24 106,99 108,74 171,54 

 
ȼɵɜɨɞ: Ɂɚɦɟɬɟɧ ɪɨɫɬ ɧɚɥɨɝɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɷɬɨ 

ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɜɜɨɞɹɬɫɹ ɧɨɜɵɟ ɝɟɧɟɪɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɢ ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɨɜɹɬɫɹ ɛɨɥɶɲɟ, ɭɜɟɥɢɱɢɜɚɸɬɫɹ 
ɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ ɢ ɨɬ ɧɚɥɨɝɚ ɧɚ ɜɨɞɭ. Ɍɚɤɠɟ ɟɠɟɝɨɞɧɨ 
ɩɨɧɢɠɚɸɬɫɹ ɧɚɥɨɝɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ 
ɭɦɟɧɶɲɟɧɢɟɦ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ. 
 

8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 

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. 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

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

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ (ɪɢɫɭɧɨɤ 8.3); 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ (ɪɢɫɭɧɨɤ 8.4); 
ɜ) Ɉɛɴёɦ ɫɛɵɬɚ (ɪɢɫɭɧɨɤ 8.5); 
ɝ) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ (ɪɢɫɭɧɨɤ 8.6).  
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
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Ɋɢɫɭɧɨɤ 8.3-ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ –ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
 

 
Ɋɢɫɭɧɨɤ 8.4-ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ- ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
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Ɋɢɫɭɧɨɤ 8.5-ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 

 

 
Ɋɢɫɭɧɨɤ 8.6 - ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ 
NPV. 
 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
- ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ  
- ɍɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ 
- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
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9  ɋɢɫɬɟɦɚ ȽɊȺɆ Ƚɗɋ – ɬɪɟɛɨɜɚɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢɫɩɨɥɧɟɧɢɹ 
 

ɋɢɫɬɟɦɚ ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ – 
ɫɨɜɨɤɭɩɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɩɭɬɟɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɟɠɞɭ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ ɫɭɦɦɚɪɧɨɣ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɦɭ 
ɤɪɢɬɟɪɢɸ ɢ ɟɟ ɨɬɪɚɛɨɬɤɭ ɱɟɪɟɡ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜɤɥɸɱɟɧɧɵɯ ɜ ɝɪɭɩɩɨɜɨɣ ɪɟɝɭɥɹɬɨɪ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ (ȽɊȺɆ).  

Ƚɗɋ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɫɜɵɲɟ 30 ɆȼɌ ɢ ɤɨɥɢɱɟɫɬɜɨɦ 
ɚɝɪɟɝɚɬɨɜ ɛɨɥɟɟ ɬɪёɯ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɫɢɫɬɟɦɨɣ ȽɊȺɆ ɞɥɹ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɜɥɟɱɟɧɢɹ Ƚɗɋ ɤ ȺȼɊɑɆ. 
 

9.1 ɇɚɡɧɚɱɟɧɢɟ ɢ ɮɭɧɤɰɢɢ ɫɢɫɬɟɦɵ ȽɊȺɆ 
 

ɋɢɫɬɟɦɚ  ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɟɞɟɧɢɹ ɪɟɠɢɦɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɨ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɫɢɝɧɚɥɚɦ ɡɚɞɚɧɢɹ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɦɢ: 

- ɨɬ ȺɊɆ ȽɊȺɆ, ɹɜɥɹɸɳɟɝɨɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ ȽɊȺɆ; 
- ɨɬ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɩɨ ɤɚɧɚɥɭ ɬɟɥɟɭɩɪɚɜɥɟɧɢɹ ɨɬ ɐɋ 

ȺɊɑɆ; 
ɋɢɫɬɟɦɚ ȽɊȺɆ ɫɨɫɬɨɢɬ ɢɡ ɰɟɧɬɪɚɥɶɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ (ɐɊ), ɰɟɧɬɪɚɥɶɧɨɝɨ 

ɫɟɪɜɟɪɚ (ɐɋ), ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ (ȺɊɆ), ɚɝɪɟɝɚɬɧɵɯ 
ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɜɤɥɸɱɚɸɳɢɯ ɱɚɫɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɪɟɝɭɥɹɬɨɪɨɜ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢ ɦɨɳɧɨɫɬɢ (ȺɊɑɆ) ɝɢɞɪɨɬɭɪɛɢɧɵ, ɢɫɩɨɥɧɹɸɳɢɯ ɤɨɦɚɧɞ 
ɐɊ, ɞɚɬɱɢɤɨɜ ɚɧɚɥɨɝɨɜɨɣ ɢ ɞɢɫɤɪɟɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɭɫɬɪɨɣɫɬɜ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ. 

ɋɢɫɬɟɦɚ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ:  
- ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɚɝɪɟɝɚɬɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɵɦ 

ɤɪɢɬɟɪɢɟɦ ɢ ɫ ɭɱɟɬɨɦ ɨɝɪɚɧɢɱɟɧɢɣ; 
 - ɩɨ ɤɨɦɚɧɞɚɦ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 

ɛɥɨɤɢɪɨɜɚɧɢɟ ɢɡɦɟɧɟɧɢɹ ɩɥɚɧɨɜɨɝɨ ɢ ɜɧɟɩɥɚɧɨɜɨɝɨ ɡɚɞɚɧɢɹ Ƚɗɋ, ɩɟɪɟɯɨɞ ɜ 
ɫɥɟɞɹɳɢɣ ɪɟɠɢɦ; 

- ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɜɨɞ ɢ ɡɚɩɨɦɢɧɚɧɢɟ  ɝɪɚɮɢɤɚ ɩɥɚɧɨɜɨɣ ɧɚɝɪɭɡɤɢ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɥɸɛɨɣ ɝɪɭɩɩɵ ɚɝɪɟɝɚɬɨɜ ɫ ɱɚɫɨɜɵɦɢ (ɩɨɥɭɱɚɫɨɜɵɦɢ) ɢɧɬɟɪɜɚɥɚɦɢ; 

- ɩɪɢёɦ ɢ ɩɟɪɟɞɚɱɭ ɫɢɝɧɚɥɨɜ ɬɟɥɟɢɡɦɟɪɟɧɢɹ ɢ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ ɜ ɐɋ 
ȺɊɑɆ; 

- ɩɟɪɟɞɚɱɭ ɧɚ ɫɟɪɜɟɪ Ⱥɋɍ Ɍɉ ȼɍ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɚɧɚɥɢɡɚ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ ȽȺ ɢ ɨɰɟɧɤɢ ɢɯ ɭɱɚɫɬɢɹ ɜ ɩɟɪɜɢɱɧɨɦ ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ; 

- ɪɟɚɥɢɡɚɰɢɹ ɤɨɦɚɧɞ ɜɟɪɯɧɢɯ ɭɪɨɜɧɟɣ ɭɩɪɚɜɥɟɧɢɹ (ɫɢɫɬɟɦɧɵɟ ɪɟɝɭɥɹɬɨɪɵ 
ɱɚɫɬɨɬɵ, ɩɟɪɟɬɨɤɨɜ, ɤɨɦɚɧɞɵ ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹ ɢɥɢ 
Ƚɗɋ) ɧɚ ɢɡɦɟɧɟɧɢɟ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢɥɢ ɝɪɭɩɩ. 
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9.2 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ 
 

ɋɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ ȽɊȺɆ (ɪɢɫɭɧɨɤ 9.1): 
 

 
Ɋɢɫɭɧɨɤ 9.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ȽɊȺɆ 

 
1)  Ɋɟɡɟɪɜɢɪɨɜɚɧɧɵɣ ɉɌɄ ɐɊ ȽɊȺɆ, ɜɵɩɨɥɧɹɟɦɵɣ ɜ ɜɢɞɟ ɞɜɭɯ 

ɢɞɟɧɬɢɱɧɵɯ ɲɤɚɮɨɜ. Ʉ ɤɚɠɞɨɦɭ ɲɤɚɮɭ ɩɨɞɜɨɞɢɬɫɹ ɩɨɫɬɨɹɧɧɨɟ =220 ȼ ɢ 
ɩɟɪɟɦɟɧɧɨɟ 220ȼ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ.  

ɋɢɫɬɟɦɚ ȽɊȺɆ ɩɨɥɭɱɚɟɬ ɡɚɞɚɧɢɟ ɜɧɟɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ ɨɬ ɐɋ ȺɊɑɆ 
ɈȾɍ ɋɢɛɢɪɢ. Ɉɛɦɟɧ ɬɟɥɟɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɫɢɫɬɟɦɨɣ ȽɊȺɆ ɋɒȽɗɋ ɢ ɐɋ 
ȺɊɑɆ ɨɪɝɚɧɢɡɭɟɬɫɹ ɩɨ ɞɜɭɦ ɜɵɞɟɥɟɧɧɵɦ ɰɢɮɪɨɜɵɦ ɤɚɧɚɥɚɦ ɫɜɹɡɢ. (ɨɫɧɨɜɧɨɦɭ ɢ 
ɪɟɡɟɪɜɧɨɦɭ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɬɨɤɨɥɚ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ – ȽɈɋɌ Ɋ ɆɗɄ 
60870-5-101. 

ɋɢɫɬɟɦɚ ȽɊȺɆ ɩɨɥɭɱɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɋȺɍ ȽȺ, 
ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ȽȺ, ɜɟɥɢɱɢɧɭ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, 
ɪɚɫɫɱɢɬɵɜɚɟɦɨɣ ɩɟɪɜɢɱɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɱɚɫɬɨɬɵ ɢ ɦɨɳɧɨɫɬɢ (ɉɊɑ) ɩɪɢ 
ɨɬɤɥɨɧɟɧɢɢ ɱɚɫɬɨɬɵ ɫɟɬɢ ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ, ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ȽȺ. 

ɋɢɫɬɟɦɚ ȽɊȺɆ ɩɨɥɭɱɚɟɬ ɨɬ ɉɌɄ ȺɊɑɆ ɫɥɟɞɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɩɚɪɚɦɟɬɪɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ: 

- ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɡɚɞɚɬɱɢɤɚ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ;  
- ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ;  
- ɩɨɥɨɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ;  
- ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɡɚɞɚɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɤɨɧɬɭɪɟ 

ɈɉɊɑ. 
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2) ɋɟɪɜɟɪ  ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, 
ɜɵɩɨɥɧɹɸɳɢɣ ɬɚɤɠɟ ɮɭɧɤɰɢɢ ȺɊɆ ȽɊȺɆ (ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ).  

3) ȼ ɫɨɫɬɚɜ ȽɊȺɆ ɜɯɨɞɢɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɩɪɢɤɥɚɞɧɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɜɵɩɨɥɧɟɧɧɨɟ ɧɚ ɛɚɡɟ ɩɨɪɬɚɬɢɜɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɞɨɫɬɭɩ ɩɟɪɫɨɧɚɥɚ ɤ ɩɚɪɚɦɟɬɪɚɦ ɫɢɫɬɟɦɵ, ɬɪɟɧɞɚɦ ɢ ɚɪɯɢɜɚɦ 
ɫɨɛɵɬɢɣ ɫɢɫɬɟɦɵ ȽɊȺɆ. ȺɊɆ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɛɨɪɚ ɢ ɧɚɫɬɪɨɣɤɢ 
ɚɥɝɨɪɢɬɦɨɜ ɜɟɞɟɧɢɹ ɪɟɠɢɦɨɜ, ɩɨɡɜɨɥɹɟɬ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɩɟɪɟɣɬɢ ɧɚ 
ɪɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɹ ɝɪɭɩɩɨɣ ɢɥɢ ɥɸɛɵɦ ȽȺ. 

ɇɚ ɫɬɨɥɟ ɇɋɋ (ɧɚɱɚɥɶɧɢɤɚ ɫɦɟɧɵ ɫɬɚɧɰɢɢ) ɧɚɯɨɞɢɬɫɹ ɤɧɨɩɤɚ «Ⱥɜɚɪɢɣɧɨɟ 
ɨɬɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ȽɊȺɆ». 

4) ɒɋɂ (ɲɤɚɮ ɫɢɫɬɟɦɵ ɢɡɦɟɪɧɢɣ) ȽɊȺɆ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɩɨɦɟɳɟɧɢɢ 
ɳɢɬɚ Ɋ2 ɄɊɍɗ-500 ɤȼ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɩɨɥɨɠɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɄɊɍɗ-500 ɤȼ, ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɄȼɅ-541, 542, 543, 544 ɢ ɱɚɫɬɨɬɵ ɧɚ ɲɢɧɚɯ ɄɊɍɗ-500 ɤȼ ɋɒȽɗɋ. 

5) ɉɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ. ɉɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɭɫɬɪɨɣɫɬɜ 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ ɢ ɩɪɢɯɨɞɟ ɧɚ ȽɊȺɆ ɫɢɝɧɚɥɚ «ɉȺ ɈȽ», 
ɮɢɤɫɢɪɭɟɬɫɹ ɡɧɚɱɟɧɢɟ ɁȼɆ, ɚ ɫɭɦɦɚɪɧɨɟ ɡɚɞɚɧɢɟ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɨɬɫɥɟɠɢɜɚɟɬ ɬɟɤɭɳɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɡɚ ɜɵɱɟɬɨɦ ɫɭɦɦɚɪɧɨɣ ɜɟɥɢɱɢɧɵ 
ɤɨɧɬɭɪɨɜ ɈɉɊɑ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ ɬɭɪɛɢɧ. Ⱦɚɥɶɧɟɣɲɚɹ ɪɚɛɨɬɚ 
ȽɊȺɆ ɩɪɨɞɨɥɠɚɟɬɫɹ ɫ ɧɨɜɵɦ ɭɫɬɚɧɨɜɢɜɲɢɦɫɹ ɡɧɚɱɟɧɢɟɦ ɁɉɆ. Ⱦɟɛɥɨɤɢɪɨɜɤɭ 
ɁȼɆ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶ ɇɋɋ, ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɞɟɣɫɬɜɢɹ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ, ɩɨ ɤɨɦɚɧɞɟ ɞɢɫɩɟɬɱɟɪɚ ɈȾɍ ɋɢɛɢɪɢ, ɫ ȺɊɆ ȽɊȺɆ (ȺɊɆ ɇɋɋ 
ɜɤɥɚɞɤɚ «ȽɊȺɆ») ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ «Ⱦɟɛɥɨɤɢɪɨɜɤɚ ɉȺȺ» ɜ ɨɤɧɟ «ɍɩɪɚɜɥɟɧɢɟ 
ȽɊȺɆ». 
 

9.3 Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ȽɊȺɆ 
 

ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ 02.02.060-2011 « Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ. ɍɫɥɨɜɢɹ ɩɨɫɬɚɜɤɢ. ɇɨɪɦɵ ɢ 
ɬɪɟɛɨɜɚɧɢɹ», ɚ ɬɚɤɠɟ ɋɌɈ 59012820.29.240.002-2010 «Ɉɛɟɫɩɟɱɟɧɢɟ 
ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ 
ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ȿɗɋ Ɋɨɫɫɢɢ ɢ ɚɜɬɨɦɚɬɢɤɢ ɭɩɪɚɜɥɟɧɢɹ ɦɨɳɧɨɫɬɶɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɍɫɥɨɜɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ. ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ 
ɨɛɴɟɤɬɚ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ 
ȽɊȺɆ ɜ ɨɛɳɟɦ ɜɢɞɟ ɜɵɝɥɹɞɹɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1) Ⱦɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɨɣ ȽɊȺɆ 
ɫɥɟɞɭɸɳɢɯ ɪɟɠɢɦɨɜ:  

- ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɱɚɫɬɨɬɵ ɜ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ ɫɬɚɬɢɱɟɫɤɨɣ ɢɥɢ ɚɫɬɚɬɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ;  

- ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɟɟ ɱɚɫɬɟɣ ɫɨ ɫɬɚɬɢɡɦɨɦ 
ɢɥɢ ɛɟɡ ɫɬɚɬɢɡɦɚ ɩɨ ɱɚɫɬɨɬɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɹɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ ɫɨ 
ɫɬɚɧɰɢɨɧɧɨɝɨ ɢɥɢ ɜɵɲɟɫɬɨɹɳɟɝɨ ɭɪɨɜɧɟɣ ɭɩɪɚɜɥɟɧɢɹ;  

- ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɜ ɪɟɠɢɦɟ ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɡɚ ɫɱɟɬ ɞɟɣɫɬɜɢɹ Ɋɑȼ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, 
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ɨɬɜɟɱɚɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɋɢɫɬɟɦɚ ȽɊȺɆ ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɢɸ Ɋɑȼ ɩɨ ɨɬɤɥɨɧɟɧɢɸ ɱɚɫɬɨɬɵ.  

2) Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɭɱɚɫɬɜɭɸɳɢɦɢ ɜ 
ɝɪɭɩɩɨɜɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ, ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ ɭɱɟɬɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɡɨɧ ɧɟɠɟɥɚɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨ 
ɨɞɧɨɦɭ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɩɨɫɨɛɨɜ:  

- ɩɨ ɪɚɜɟɧɫɬɜɭ ɦɨɳɧɨɫɬɟɣ ɢɥɢ ɨɬɤɪɵɬɢɣ ɧɚɩɪɚɜɥɹɸɳɢɯ ɚɩɩɚɪɚɬɨɜ;  
- ɩɪɢ ɢɞɟɧɬɢɱɧɨɫɬɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ;  
- ɩɨ ɦɢɧɢɦɭɦɭ ɫɭɦɦɚɪɧɵɯ ɩɨɬɟɪɶ;  
- ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ.  
ɉɪɢɧɹɬɢɟ ɜɬɨɪɨɝɨ ɫɩɨɫɨɛɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɜ ɤɚɠɞɨɦ 

ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚɬɭɪɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 
ɨɩɪɟɞɟɥɹɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɲɟɧɢɹ ɜɵɪɚɛɨɬɤɢ Ƚɗɋ ɡɚ ɫɱɟɬ ɨɩɬɢɦɢɡɚɰɢɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 0,2 % .  

3) ɉɪɢ ɞɟɥɟɧɢɢ Ƚɗɋ ɧɚ ɱɚɫɬɢ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɝɪɭɩɩɨɜɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɤɚɠɞɨɣ ɢɡ ɪɚɡɞɟɥɢɜɲɢɯɫɹ ɱɚɫɬɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ⱦɨɥɠɧɚ ɬɚɤɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɥɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɬɨɤɚ ɦɨɳɧɨɫɬɢ ɦɟɠɞɭ 
ɫɟɤɰɢɹɦɢ Ƚɗɋ.  

4) ɉɪɢ ɨɬɤɥɸɱɟɧɢɢ ɚɝɪɟɝɚɬɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ (ɉȺȺ) ɡɚɞɚɧɢɟ ɦɨɳɧɨɫɬɢ ɞɨɥɠɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɦɟɧɶɲɚɬɶɫɹ ɧɚ 
ɜɟɥɢɱɢɧɭ ɬɟɤɭɳɟɣ ɦɨɳɧɨɫɬɢ ɨɬɤɥɸɱɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɛɥɨɤɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɚ ɡɚɞɚɧɢɹ ɦɨɳɧɨɫɬɢ ɩɨ 
ɨɬɤɥɨɧɟɧɢɸ ɱɚɫɬɨɬɵ. 

 ɉɪɢ ɱɚɫɬɨɬɧɨɦ ɩɭɫɤɟ ɚɝɪɟɝɚɬɨɜ ɜ ɝɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ ɡɚɞɚɧɢɟ ɦɨɳɧɨɫɬɢ 
ɞɨɥɠɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɧɚ ɫɭɦɦɭ ɧɨɦɢɧɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ 
ɩɭɫɤɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ. Ⱦɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɬɭɩɟɧɱɚɬɨɝɨ 
ɢɡɦɟɧɟɧɢɹ ɡɚɞɚɧɢɹ ɦɨɳɧɨɫɬɢ ɧɚ (ɢɥɢ ɞɨ) ɡɚɪɚɧɟɟ ɨɩɪɟɞɟɥɟɧɧɭɸ ɜɟɥɢɱɢɧɭ ɩɨ 
ɞɢɫɤɪɟɬɧɵɦ ɫɢɝɧɚɥɚɦ ɫɢɫɬɟɦɧɨɣ ɚɜɬɨɦɚɬɢɤɢ.  

5) ɉɪɢ ɭɱɚɫɬɢɢ Ƚɗɋ ɜɨ ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ ɰɟɧɬɪɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ 
ɡɚɞɚɬɱɢɤɚ ɜɧɟɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ (ɁȼɆ).  

ȼ ɦɨɞɭɥɟ ɁȼɆ ɞɨɥɠɧɵ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 
 - ɩɪɢɟɦ ɫ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɟɪɟɞɚɧɧɨɝɨ ɩɨ 

ɤɚɧɚɥɭ ɬɟɥɟɦɟɯɚɧɢɤɢ;  
- ɩɪɨɜɟɪɤɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɫɬɭɩɚɸɳɟɝɨ ɫɢɝɧɚɥɚ;  
- ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨ 

ɩɪɨɢɡɜɨɞɧɨɣ ɨɬ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ;  
- ɡɚɳɢɬɚ ɨɬ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɩɨɦɟɯ ɜ ɤɚɧɚɥɟ ɬɟɥɟɦɟɯɚɧɢɤɢ.  
ȼɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɁȼɆ ɧɟ ɞɨɥɠɧɨ ɜɵɡɵɜɚɬɶ ɢɡɦɟɧɟɧɢɣ ɦɨɳɧɨɫɬɢ 

Ƚɗɋ. Ⱦɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɟɦɚ ɡɚɞɚɧɢɣ ɜ ɜɢɞɟ 
ɩɪɢɪɚɳɟɧɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɜ ɰɢɤɥɟ ɪɚɛɨɬɵ ɤɚɧɚɥɚ ɬɟɥɟɦɟɯɚɧɢɤɢ, ɫ 
ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɡɚɞɚɧɢɹ ɞɥɹ ȽɊȺɆ ɧɚ ɢɧɬɟɝɪɚɬɨɪɟ ɁȼɆ.  

6) ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɞɨɥɠɧɚ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɧɟɢɡɦɟɧɧɨɣ ɩɨɫɥɟ 
ɪɭɱɧɨɝɨ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ (ɨɬɤɥɸɱɟɧɢɹ) ɪɚɛɨɬɚɸɳɟɝɨ ɩɨɞ 
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ɧɚɝɪɭɡɤɨɣ ɚɝɪɟɝɚɬɚ ɤ ɫɢɫɬɟɦɟ ȽɊȺɆ (ɨɬ ɫɢɫɬɟɦɵ ȽɊȺɆ), ɩɪɢ ɩɭɫɤɟ (ɨɫɬɚɧɨɜɟ) 
ɚɝɪɟɝɚɬɚ, ɩɪɢ ɜɵɜɨɞɟ (ɜɜɨɞɟ) ɚɝɪɟɝɚɬɚ ɢɡ ɪɟɠɢɦɚ (ɜ ɪɟɠɢɦ) ɫɢɧɯɪɨɧɧɨɝɨ 
ɤɨɦɩɟɧɫɚɬɨɪɚ.  

7) Ⱦɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɨɞɚ ɨɝɪɚɧɢɱɟɧɢɣ 
ɫɭɦɦɚɪɧɨɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɫɧɹɬɢɹ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɩɪɢɨɪɢɬɟɬɧɵɦ ɫɢɝɧɚɥɚɦ ɫɢɫɬɟɦɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ.  

8) Ɋɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ 
0,001 Ƚɰ; ɡɨɧɚ ɥɢɧɟɣɧɨɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 49 ɞɨ 51 
Ƚɰ ɫ ɨɬɤɥɨɧɟɧɢɟɦ ɧɟ ɛɨɥɟɟ ±1 % . Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 
ɯɭɠɟ 0,01Ƚɰ.  

9) Ɉɬɤɥɨɧɟɧɢɹ ɜ ɨɬɪɚɛɨɬɤɟ ɡɚɞɚɧɢɹ ɩɨ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɧɟ ɞɨɥɠɧɵ 
ɩɪɟɜɵɲɚɬɶ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɦɨɳɧɨɫɬɢ ɛɨɥɟɟ ɱɟɦ 
ɧɚ ±1 % .  

10) Ⱦɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɩɥɚɜɧɨɟ ɢɥɢ ɫɬɭɩɟɧɱɚɬɨɟ ɫ ɢɧɬɟɪɜɚɥɨɦ ɜ 1 
% ɫɬɚɬɢɡɦɚ ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɱɚɫɬɨɬɟ ɜ 
ɩɪɟɞɟɥɚɯ ɨɬ 0 ɞɨ 10 % ɫ ɨɬɤɥɨɧɟɧɢɟɦ ɧɟ ɛɨɥɟɟ ±0,1 % .  

11) ɋɬɚɬɢɡɦ ɩɨ ɱɚɫɬɨɬɟ, ɨɬɧɟɫɟɧɧɵɣ ɤ ɨɞɧɨɦɭ ɚɝɪɟɝɚɬɭ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɱɢɫɥɚ ɜɤɥɸɱɟɧɧɵɯ ɜ ȽɊȺɆ ɚɝɪɟɝɚɬɨɜ ɧɟ ɞɨɥɠɟɧ ɢɡɦɟɧɹɬɶɫɹ ɛɨɥɟɟ ɱɟɦ ɧɚ ±5 % 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ.  

12) Ɉɬɤɥɨɧɟɧɢɹ ɜ ɨɝɪɚɧɢɱɟɧɢɢ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɞɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɦɨɳɧɨɫɬɢ ɛɨɥɟɟ ɱɟɦ ɧɚ ±2 % .  

13) Ⱦɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɩɥɚɜɧɨɟ ɢɥɢ ɫɬɭɩɟɧɱɚɬɨɟ ɫ ɞɢɫɤɪɟɬɧɨɫɬɶɸ ɧɟ 
ɛɨɥɟɟ 0,01 Ƚɰ ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɱɚɫɬɨɬɟ ɨɬ 49 ɞɨ 51 Ƚɰ. 

 14) ȼ ɪɟɠɢɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɨɞɚ ɦɟɪɬɜɨɣ ɡɨɧɵ ɩɨ ɱɚɫɬɨɬɟ ɜ ɩɪɟɞɟɥɚɯ ±0,5 Ƚɰ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫ ɞɢɫɤɪɟɬɧɨɫɬɶɸ ɭɫɬɚɧɨɜɤɢ ɧɟ ɛɨɥɟɟ 0,01 Ƚɰ.  

15) Ɉɬɤɥɨɧɟɧɢɹ ɜ ɪɟɚɥɢɡɚɰɢɢ ɡɚɞɚɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɟ 
ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ±2 % ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ 
(ɦɨɳɧɨɫɬɢ ɢɥɢ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ).  

16) Ʉɚɧɚɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɤɚɧɚɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɧɟɡɚɜɢɫɢɦɭɸ ɞɢɧɚɦɢɱɟɫɤɭɸ ɧɚɫɬɪɨɣɤɭ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɫɬɪɨɟɤ 
ɤɚɧɚɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ, ɩɟɪɟɤɥɸɱɟɧɢɟ ɤɨɬɨɪɵɯ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɜɭɦɹ ɜɨɡɦɨɠɧɵɦɢ ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ȽɊȺɆ.  

17) Ɏɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɱɚɫɬɨɬɟ ɞɨɥɠɧɨ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ ɉɂ- (ɩɪɢ ɚɫɬɚɬɢɱɟɫɤɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ) ɢɥɢ ɩɨ ɉȾ- (ɩɪɢ 
ɫɬɚɬɢɱɟɫɤɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ) ɡɚɤɨɧɭ.  

ɉɪɢ ɢɡɨɞɪɨɦɧɨɣ ɫɬɪɭɤɬɭɪɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɉɂ-ɫɢɝɧɚɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɧɚɫɬɪɨɟɱɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɨɥɠɧɵ ɢɡɦɟɧɹɬɶɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɩɪɟɞɟɥɚɯ:  

- ɜɪɟɦɟɧɧɚɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ bt - ɨɬ 10 ɞɨ 100 % ;  
- ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɢɡɨɞɪɨɦɚ Td - ɨɬ 20 ɞɨ 30 ɫ.  
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18) Ɏɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɞɨɥɠɧɨ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ ɉɂ-ɡɚɤɨɧɭ ɢɥɢ ɞɪɭɝɨɦɭ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦɭ ɚɧɚɥɨɝɢɱɧɵɟ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ.  

Ⱦɥɹ ɉɂ-ɡɚɤɨɧɚ ɢɡɦɟɧɟɧɢɟ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɨɥɠɧɨ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɩɪɟɞɟɥɚɯ:  

- ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ - ɨɬ 0,5 ɞɨ 20;  
- ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ - ɨɬ 1 ɞɨ 40 ɫ.  
19) ɉɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɞɨɥɠɟɧ ɢɦɟɬɶ 

ɚɩɟɪɢɨɞɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ ɫ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ ɨɬ 10 ɞɨ 40 ɫ. Ⱦɨɩɭɫɤɚɟɬɫɹ 
ɨɞɧɨ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫ ɚɦɩɥɢɬɭɞɨɣ ɞɨ 5 % ɡɚɞɚɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɢ.  

20) ɋɢɫɬɟɦɚ ȽɊȺɆ ɞɨɥɠɧɚ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɤ ɭɫɥɨɜɢɹɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɱɚɫɬɨɬɵ, ɨɛɟɫɩɟɱɢɜɚɹ ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨɞɚɜɥɟɧɢɟ ɤɨɥɟɛɚɧɢɣ 
ɱɚɫɬɨɬɵ ɫ ɩɟɪɢɨɞɨɦ 5-10 ɦɢɧ ɢ ɛɨɥɟɟ, ɚ ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɜ ɢɡɨɥɢɪɨɜɚɧɧɨɦ 
ɷɧɟɪɝɨɪɚɣɨɧɟ - ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɫ ɨɬɤɥɨɧɟɧɢɹɦɢ ɧɟ ɛɨɥɟɟ ±0,1 Ƚɰ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɪɚɛɚɬɵɜɚɧɢɹ.  

21) ɋɤɨɪɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ, ɩɨɞɤɥɸɱɚɟɦɨɝɨ ɤ ɫɢɫɬɟɦɟ 
ȽɊȺɆ, ɞɨɥɠɧɚ ɧɚɫɬɪɚɢɜɚɬɶɫɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ. ɋɭɦɦɚɪɧɚɹ ɮɚɤɬɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ 
ɩɟɪɟɜɨɞɚ ɤɚɤɨɝɨ-ɥɢɛɨ ɚɝɪɟɝɚɬɚ ɧɚ ɝɪɭɩɩɨɜɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɟ ɞɨɥɠɧɚ 
ɢɡɦɟɧɹɬɶɫɹ ɛɨɥɟɟ ɱɟɦ ɧɚ ±2 % .  

22) ɉɪɢ ɜɜɨɞɟ ȽɊȺɆ ɜ ɪɚɛɨɬɭ ɡɚɞɚɧɢɟ ɦɨɳɧɨɫɬɢ ɞɨɥɠɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɪɚɜɧɵɦ ɮɚɤɬɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ, ɱɬɨ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɬɶ 
ɨɬɫɭɬɫɬɜɢɟ ɬɨɥɱɤɨɜ ɦɨɳɧɨɫɬɢ.  

23) ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɝɨ ɪɟɠɢɦɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ ɫɢɝɧɚɥɭ 
ɫɢɫɬɟɦɧɨɣ ɚɜɬɨɦɚɬɢɤɢ ɢɥɢ ɩɪɢ ɫɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɧɢɠɟ 
ɡɚɞɚɧɧɵɯ  ɩɚɪɚɦɟɬɪɨɜ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɧɚɛɨɪ ɧɚɝɪɭɡɤɢ ɫ 
ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɜɪɟɦɟɧɟɦ ɨɬɤɪɵɬɢɹ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɪɚɡɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. ɉɪɢ ɷɬɨɦ 
ɞɨɥɠɟɧ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɨɪɢɬɟɬ ɞɟɣɫɬɜɢɹ ɫɢɝɧɚɥɨɜ ɨɝɪɚɧɢɱɟɧɢɣ ɨɬ ɩɟɪɟɝɪɭɡɨɤ 
ɩɨ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɟɫɥɢ ɷɬɢ ɫɢɝɧɚɥɵ ɢɫɤɥɸɱɚɸɬ ɧɚɛɨɪ ɧɚɝɪɭɡɤɢ.  

24) ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɚɝɪɟɝɚɬɨɜ ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɨɝɪɚɧɢɱɟɧɢɹɦɢ ɧɟ ɞɨɥɠɧɨ ɜɵɡɵɜɚɬɶ ɢɡɦɟɧɟɧɢɣ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ. 

25) ȼ ɤɚɱɟɫɬɜɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɨɛɴɟɦɚ ɜɯɨɞɧɨɣ ɚɧɚɥɨɝɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɞɨɥɠɧɵ ɜɜɨɞɢɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɫɢɝɧɚɥɵ: 

- ɱɚɫɬɨɬɚ ɧɚ ɲɢɧɚɯ Ƚɗɋ ɢɥɢ ɟɟ ɫɟɤɰɢɣ;  
- ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɨɜ;  
- ɫɢɝɧɚɥɵ ɡɚɞɚɧɢɹ ɫ ɜɵɲɟɫɬɨɹɳɟɝɨ ɭɪɨɜɧɹ ɭɩɪɚɜɥɟɧɢɹ. 
 26) ȼ ɤɚɱɟɫɬɜɟ ɞɢɫɤɪɟɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜɜɨɞ, 

ɤɚɤ ɩɪɚɜɢɥɨ, ɫɥɟɞɭɸɳɢɯ ɫɢɝɧɚɥɨɜ:  
- ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɝɟɧɟɪɚɬɨɪɨɜ;  
- ɫɢɝɧɚɥ ɜɤɥɸɱɟɧɢɹ ɚɝɪɟɝɚɬɚ ɜ ɪɟɠɢɦ ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ;  
- ɫɢɝɧɚɥɵ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɚɜɬɨɦɚɬɢɤɢ;  
- ɤɨɧɬɚɤɬɵ ɤɥɸɱɟɣ ɭɩɪɚɜɥɟɧɢɹ (ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɬɪɚɞɢɰɢɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɭɩɪɚɜɥɟɧɢɹ).  
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ɇɚ ɧɟɤɨɬɨɪɵɯ Ƚɗɋ, ɧɚɩɪɢɦɟɪ ɫ ɠɟɫɬɤɢɦɢ ɛɥɨɤɚɦɢ, ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɠɟ 
ɜɜɟɞɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɥɨɠɟɧɢɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɝɟɧɟɪɚɬɨɪɨɜ.  

Ⱦɥɹ ɮɢɤɫɚɰɢɢ ɪɚɡɞɟɥɟɧɢɹ Ƚɗɋ ɧɚ ɚɜɬɨɧɨɦɧɵɟ ɱɚɫɬɢ ɦɨɠɟɬ ɬɚɤɠɟ 
ɜɜɨɞɢɬɶɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɥɨɠɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɝɥɚɜɧɨɣ ɫɯɟɦɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ.  

27) Ɉɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɨɩɟɪɚɰɢɣ:  

- ɢɡɦɟɧɟɧɢɟ ɡɚɞɚɧɢɹ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢɥɢ ɟɟ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ;  
- ɢɡɦɟɧɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɨɜ ɦɨɳɧɨɫɬɢ Ƚɗɋ; 
- ɢɡɦɟɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽɊȺɆ;  
- ɪɭɱɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɨɬ ȽɊȺɆ.  
28) ɋɪɟɞɫɬɜɚ ɧɚɫɬɪɨɣɤɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 

ɩɚɪɚɦɟɬɪɨɜ:  
- ɫɬɚɬɢɡɦɚ ɩɨ ɱɚɫɬɨɬɟ;  
- ɦɟɪɬɜɨɣ ɡɨɧɵ ɩɨ ɱɚɫɬɨɬɟ;  
- ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɣɤɢ ɤɨɧɬɭɪɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ 

ɦɨɳɧɨɫɬɢ;  
- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ ɚɝɪɟɝɚɬɨɜ ɢ ɝɪɚɧɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɡɨɧ 

ɧɟɠɟɥɚɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɨɜ;  
- ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɨɩɬɢɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ 

ɚɝɪɟɝɚɬɚɦɢ;  
- ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɢɡɦɟɧɟɧɢɣ ɡɚɞɚɧɢɹ ɦɨɳɧɨɫɬɢ, ɩɚɪɚɦɟɬɪɨɜ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɥɹ ɱɚɫɬɨɬɵ, ɨɝɪɚɧɢɱɟɧɢɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɝɪɭɩɩɨɜɨɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ.  

29) ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɦɨɳɧɨɫɬɶɸ 
ɚɝɪɟɝɚɬɨɜ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚ ɜɵɯɨɞɟ ɐɊ 
ȽɊȺɆ ɨɞɧɨɝɨ ɢɡ ɬɪɟɯ ɜɢɞɨɜ ɫɢɝɧɚɥɨɜ: ɨɞɧɨɝɨ (ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɩɨ ɱɢɫɥɭ 
ɚɜɬɨɧɨɦɧɵɯ ɱɚɫɬɟɣ) ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɝɧɚɥɚ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 0-10 ȼ 
ɢɥɢ ±10 ȼ, ɢɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 4-20 ɦȺ, ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ ɢɦɩɭɥɶɫɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɡɚɞɚɬɱɢɤɚɦɢ ɦɨɳɧɨɫɬɢ ɪɟɝɭɥɹɬɨɪɨɜ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
ɭɩɪɚɜɥɹɟɦɵɯ ɚɝɪɟɝɚɬɨɜ, ɰɢɮɪɨɜɵɯ ɡɧɚɱɟɧɢɣ ɡɚɞɚɧɢɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ 
ɪɚɛɨɬɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ.  

30) Ɉɛɴɟɦ ɜɵɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ:  
- ɪɟɠɢɦ ɪɚɛɨɬɵ ȽɊȺɆ;  
- ɡɚɞɚɧɢɟ ɦɨɳɧɨɫɬɢ (ɜ ɪɟɠɢɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ) ɢɥɢ ɭɫɬɚɜɤɚ 

ɱɚɫɬɨɬɵ (ɜ ɪɟɠɢɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ);  
- ɡɧɚɱɟɧɢɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɞɢɚɩɚɡɨɧɨɜ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɢ ɭɦɟɧɶɲɟɧɢɟ 

ɦɨɳɧɨɫɬɢ Ƚɗɋ;  
- ɞɢɫɤɪɟɬɧɵɟ ɫɢɝɧɚɥɵ ɢɫɱɟɪɩɚɧɢɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɞɢɚɩɚɡɨɧɨɜ; 
 - ɫɨɫɬɚɜɥɹɸɳɚɹ ɡɚɞɚɧɢɹ ɨɬ ɭɫɬɪɨɣɫɬɜ ɫɢɫɬɟɦɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ;  
- ɡɚɞɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɢɥɢ ɨɬɤɪɵɬɢɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɚɝɪɟɝɚɬɚ 

(ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɧɚɝɪɭɡɤɢ);  
- ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɟɣ 

Ƚɗɋ.  
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31) ɉɪɢ ɨɬɤɚɡɟ ɐɊ ȽɊȺɆ ɢɥɢ ɢɫɱɟɡɧɨɜɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɞɨɥɠɟɧ 
ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɟɪɟɜɨɞ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ȽɊȺɆ ɚɝɪɟɝɚɬɨɜ ɜ 
ɪɟɠɢɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɉɪɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɩɟɪɟɪɵɜɚɯ 
ɩɢɬɚɧɢɹ (1-2 ɫ) ɨɛɪɚɬɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɚɝɪɟɝɚɬɨɜ ɤ ȽɊȺɆ ɞɨɥɠɧɨ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɚ ɩɪɢ ɞɥɢɬɟɥɶɧɵɯ ɩɟɪɟɪɵɜɚɯ - ɜɪɭɱɧɭɸ 
ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ.  

32) Ⱦɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɡɚɳɢɬɚ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɚɹ ɥɨɠɧɨɟ 
ɞɟɣɫɬɜɢɟ ȽɊȺɆ ɩɪɢ ɫɤɚɱɤɨɨɛɪɚɡɧɨɦ ɢɡɦɟɧɟɧɢɢ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɭɫɬɪɨɣɫɬɜ 
ɫɢɫɬɟɦɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ.  

 Ⱦɨɥɠɟɧ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɦɢɧɢɦɚɥɶɧɵɦ ɢ 
ɦɚɤɫɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦɢ ɷɬɢɯ ɫɢɝɧɚɥɨɜ. 

33) Ȼɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽȺ ɩɪɢ ɢɯ ɭɱɚɫɬɢɢ ɜ ȺȼɊɑɆ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ:  

- ɪɚɛɨɬɨɣ ȽȺ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɨ ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɠɢɦɚɯ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɢɧɫɬɪɭɤɰɢɹɦɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ 
ɭɤɚɡɚɧɢɣ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɧɚ ɩɟɪɢɨɞ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ȽȺ ɢɥɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɩɪɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ȽȺ;  

- ɧɚɫɬɪɨɣɤɨɣ ɫɢɫɬɟɦɵ ȽɊȺɆ Ƚɗɋ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɢɡɦɟɧɟɧɢɟ ɦɨɳɧɨɫɬɢ 
ȽȺ ɜ ɩɪɟɞɟɥɚɯ ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ȽȺ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɫ ɡɚɩɪɟɬɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɟɪɟɯɨɞɚ ȽȺ ɱɟɪɟɡ ɡɨɧɵ 
ɨɝɪɚɧɢɱɟɧɧɨɣ ɢ ɧɟɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɜɬɨɪɢɱɧɨɝɨ ɡɚɞɚɧɢɹ Ƚɗɋ 
ɨɬ ɐɋ (ɐɄɋ) ȺɊɑɆ;  

- ɛɥɨɤɢɪɨɜɤɨɣ ɭɩɪɚɜɥɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ ȽȺ ɨɬ ɫɢɫɬɟɦɵ ȽɊȺɆ 
ɩɭɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ȽȺ ɨɬ ɭɩɪɚɜɥɟɧɢɹ ȽɊȺɆ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɳɢɬ ȽȺ, ɩɪɢ ɜɵɯɨɞɟ ɩɚɪɚɦɟɬɪɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽȺ (ɜ ɬɨɦ 
ɱɢɫɥɟ ɜɢɛɪɚɰɢɨɧɧɵɯ, ɬɟɩɥɨɜɵɯ ɢ ɩɪ.) ɡɚ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ. 
 

9.4 ɋɢɫɬɟɦɚ ɋȾɉɆ ɤɚɤ ɨɫɨɛɟɧɧɨɫɬɶ ȽɊȺɆ ɋɒȽɗɋ 
 

ɋɢɫɬɟɦɚ ɞɨɜɟɞɟɧɢɹ ɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɨɫɬɚɜɤɢ ɡɚɞɚɧɢɣ ɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ ɢɡ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɰɟɧɬɪɚ ɞɨ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ Ƚɗɋ. 

ȼ ɰɟɥɹɯ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɛɚɥɚɧɫɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ȿɗɋ Ɋɨɫɫɢɢ ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ ɰɟɧɬɪɚɦɢ ɋɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ:   

- ɜ ɪɚɦɤɚɯ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ – 
ɡɚɞɚɧɢɹ ɜɧɟɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ (ɞɥɹ ɫɬɚɧɰɢɣ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ȺȼɊɑɆ);   

- ɜ ɪɚɦɤɚɯ ɬɪɟɬɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ – 
ɩɥɚɧɨɜɵɟ ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɝɪɚɮɢɤɢ (ɉȾȽ) ɢ ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɤɨɦɚɧɞɵ (ȾɄ).  

ȼɫɟ ɬɪɢ ɜɢɞɚ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɞɨɜɨɞɹɬɫɹ ɞɨ ɢɫɩɨɥɧɟɧɢɹ ɩɨ 
ɪɚɡɥɢɱɧɵɦ ɤɚɧɚɥɚɦ ɫɜɹɡɢ. ɉɪɢ ɷɬɨɦ ɬɨɥɶɤɨ ɡɚɞɚɧɢɹ ɜɧɟɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ 
ɩɨɫɬɭɩɚɸɬ ɧɚɩɪɹɦɭɸ ɜ ɬɟɪɦɢɧɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫɢɫɬɟɦ ȽɊȺɆ ɫɬɚɧɰɢɣ, ɚ 
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ɪɟɚɥɢɡɚɰɢɹ ɨɫɬɚɥɶɧɵɯ ɜɢɞɨɜ ɜɨɡɞɟɣɫɬɜɢɣ ɬɪɟɛɭɟɬ ɭɱɚɫɬɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɫɬɚɧɰɢɣ 

 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɞɨɫɬɚɜɤɢ ɡɚɞɚɧɢɣ ɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɞɨ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ  ɩɨɡɜɨɥɹɟɬ 
ɫɧɢɡɢɬɶ ɧɚɝɪɭɡɤɭ ɧɚ ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɢ ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 
ɫɧɢɠɟɧɢɟɦ ɪɢɫɤɨɜ ɢɯ ɨɲɢɛɨɱɧɵɯ ɞɟɣɫɬɜɢɣ. 

 
9.4.1 Ʉɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ȽɊȺɆ ɞɥɹ ɞɨɜɟɞɟɧɢɹ ɉȾȽ ɢ ȾɄ 

 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɨɜɟɞɟɧɢɹ ɉȾȽ ɢ ȾɄ ɜ ȽɊȺɆ ɞɨɥɠɧɵ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ (ɪɢɫɭɧɨɤ 9.2): 
- ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɫɜɹɡɢ ɫ ɋȾɉɆ; 
- ɤɨɦɩɨɧɟɧɬ ɩɨɥɭɱɟɧɢɹ ɉȾȽ; 
- ɤɨɦɩɨɧɟɧɬ ɩɨɥɭɱɟɧɢɹ ȾɄ. 
 

 
Ɋɢɫɭɧɨɤ 9.2 – ɋɯɟɦɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ȽɊȺɆ ɜ ɱɚɫɬɢ ɞɨɜɟɞɟɧɢɹ ɉȾȽ 

ɢ ȾɄ 
 

Ɇɨɞɭɥɶ ɫɜɹɡɢ ȽɊȺɆ ɫ ɋȾɉɆ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ 
ɨɛɦɟɧ ɫ ɋȾɉɆ ɜ ɱɚɫɬɢ: 

- ɩɨɥɭɱɟɧɢɹ ɫɨɨɛɳɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯ ɉȾȽ ɢ ȾɄ; 
- ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯ ɨɬɜɟɬ ɧɚ ɉȾȽ ɢ ȾɄ. 
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Ɉɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ ɫɢɝɧɚɥɢɡɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ ɫɢɫɬɟɦɵ ɫɜɹɡɢ 
ȽɊȺɆ – ɋȾɉɆ. 

Ʉɨɦɩɨɧɟɧɬ ɩɨɥɭɱɟɧɢɹ ɉȾȽ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ: 
- ɩɪɨɜɟɪɤɭ ɰɟɥɨɫɬɧɨɫɬɢ ɩɨɥɭɱɟɧɧɨɝɨ ɉȾȽ; 
- ɩɪɨɜɟɪɤɭ ɞɨɩɭɫɬɢɦɨɫɬɢ ɩɨɥɭɱɟɧɧɨɝɨ ɉȾȽ; 
- ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɬɜɟɬɚ ɧɚ ɉȾȽ: ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɩɪɢɟɦɚ ɉȾȽ; 
- ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɩɪɨɫɚ ɧɚ ɩɨɥɭɱɟɧɢɟ ɉȾȽ; 
- ɨɬɩɪɚɜɤɭ ɉȾȽ ɧɚ ɢɫɩɨɥɧɟɧɢɟ. 
Ʉɨɦɩɨɧɟɧɬ ɩɨɥɭɱɟɧɢɹ ȾɄ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ: 
- ɩɪɨɜɟɪɤɭ ɰɟɥɨɫɬɧɨɫɬɢ ɩɨɥɭɱɟɧɧɨɣ ȾɄ; 
- ɩɪɨɜɟɪɤɭ ɞɨɩɭɫɬɢɦɨɫɬɢ ɩɨɥɭɱɟɧɧɨɣ ȾɄ; 
- ɜɜɨɞ ɇɋɋ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɢɥɢ ɛɥɨɤɢɪɨɜɤɢ ɢɫɩɨɥɧɟɧɢɹ ȾɄ; 
- ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɬɜɟɬɚ ɧɚ ȾɄ: ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɢɥɢ ɛɥɨɤɢɪɨɜɤɚ 

ɢɫɩɨɥɧɟɧɢɹ ȾɄ; 
- ɨɬɩɪɚɜɤɭ ȾɄ ɧɚ ɢɫɩɨɥɧɟɧɢɟ. 
 
9.4.2 Ɋɟɠɢɦɵ ɪɚɛɨɬɵ ȽɊȺɆ ɜ ɱɚɫɬɢ ɜɜɨɞɚ ɉȾȽ ɢ ȾɄ 
 
ȼ ȽɊȺɆ ɞɨɥɠɧɵ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɪɟɠɢɦɵ ɜ ɱɚɫɬɢ ɜɜɨɞɚ ɉȾȽ: 
- ɪɟɠɢɦ ɪɭɱɧɨɝɨ ɜɜɨɞɚ ɉȾȽ ɇɋɋ ɫ ȺɊɆ; 
- ɪɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɜɨɞɚ ɉȾȽ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɨ ɤɚɧɚɥɚɦ ȺɊɑɆ. 
ȼ ȽɊȺɆ ɞɨɥɠɧɵ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɪɟɠɢɦɵ ɜ ɱɚɫɬɢ ɜɜɨɞɚ ȾɄ: 
- ɪɟɠɢɦ ɪɭɱɧɨɝɨ ɜɜɨɞɚ ȾɄ ɇɋɋ ɫ ȺɊɆ; 
- ɪɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɜɨɞɚ ȾɄ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɨ ɤɚɧɚɥɚɦ ȺɊɑɆ. 
ȼ ȽɊȺɆ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ 

ɚɜɬɨɜɜɨɞɚ ȾɄ ɢ ɚɜɬɨɜɜɨɞɚ ɉȾȽ ɜ ɫɥɟɞɭɸɳɢɯ ɫɢɬɭɚɰɢɹɯ: 
- ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɉȺ, ɮɢɤɫɢɪɭɟɦɨɝɨ ɩɨ ɩɨɫɬɭɩɥɟɧɢɸ ɜ ɫɢɫɬɟɦɭ ȽɊȺɆ 

ɤɨɦɚɧɞɵ ɉȺ ɧɚ ɢɡɦɟɧɟɧɢɟ ɦɨɳɧɨɫɬɢ Ƚɗɋ (ɨɬɤɥɸɱɟɧɢɟ ɬɨɥɶɤɨ ɚɜɬɨɜɜɨɞɚ ȾɄ); 
- ɩɪɢ ɩɨɬɟɪɟ  ɫɜɹɡɢ ɫ ȽɊȺɆ – ɋȾɉɆ ɢɥɢ ȽɊȺɆ – ɬɟɪɦɢɧɚɥ ȺɊɑɆ; 
- ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ȽɊȺɆ ɢɥɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ 

ɉȾȽ ɢ ȾɄ. 
ɉɨɜɬɨɪɧɨɟ ɜɤɥɸɱɟɧɢɟ ɚɜɬɨɜɜɨɞɚ ȾɄ/ɉȾȽ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 

ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɜɪɭɱɧɭɸ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɪɢɱɢɧ, ɜɵɡɜɚɜɲɢɯ 
ɨɬɤɥɸɱɟɧɢɟ. 

 
9.4.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɥɭɱɟɧɢɸ ɉȾȽ ɢ ȾɄ ɜ ȽɊȺɆ 

 
ɋȾɉɆ ɤɨɧɬɪɨɥɢɪɭɟɬ ɩɟɪɟɞɚɱɭ ɉȾȽ ɢ ȾɄ ɢ ɜ ɫɥɭɱɚɟ ɟɝɨ/ɟɟ ɧɟɭɫɩɟɲɧɨɣ 

ɨɬɩɪɚɜɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɜɬɨɪɧɭɸ ɨɬɩɪɚɜɤɭ ɜɫɟɯ ɚɬɪɢɛɭɬɨɜ. 
ɉɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɨɬɜɟɬɟ ɇɋɋ ɧɚ ɩɪɢɲɟɞɲɭɸ ȾɄ ȽɊȺɆ ɞɨɥɠɟɧ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɩɪɚɜɢɬɶ ɬɟɥɟɢɡɦɟɪɟɧɢɟ (Ɍɂ) «Ʉɨɞ ɨɲɢɛɤɢ ȾɄ». 
ɉɪɢ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɨɬɜɟɬɟ ɇɋɋ ɧɚ ɩɪɢɲɟɞɲɭɸ ȾɄ ȽɊȺɆ ɞɨɥɠɟɧ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɩɪɚɜɥɹɬɶ ɜ ɋȾɉɆ Ɍɂ «Ʉɋ ȾɄ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɜ ȽɊȺɆ». 
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ɉɨɥɭɱɟɧɧɵɣ ɉȾȽ ɞɨɥɠɟɧ ɨɬɧɨɫɢɬɶɫɹ ɧɚ ɬɟɤɭɳɢɟ/ɫɥɟɞɭɸɳɢɟ ɫɭɬɤɢ. ɉɪɢ 
ɧɟɫɨɜɩɚɞɟɧɢɢ ɞɚɬɵ ɞɟɣɫɬɜɢɹ ɉȾȽ ɫ ɞɚɬɨɣ ɬɟɤɭɳɢɯ ɢɥɢ ɫɥɟɞɭɸɳɢɯ  ɫɭɬɨɤ 
ȽɊȺɆ ɞɨɥɠɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɩɪɚɜɢɬɶ Ɍɂ «Ʉɨɞ ɨɲɢɛɤɢ ɧɚ ɉȾȽ». 

ȼ  ȽɊȺɆ ɞɨɥɠɧɚ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɩɪɢɨɪɢɬɟɬɧɨɫɬɶ ɩɨɫɬɭɩɚɸɳɢɯ ɌɄ ȾɄ 
ɧɚɞ ɌɄ ɉȾȽ. 
 Ⱦɥɹ ɪɟɠɢɦɚ ɚɜɬɨɜɜɨɞɚ ɉȾȽ ɜ ȽɊȺɆ ɞɨɥɠɟɧ  ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ ɤɨɧɬɪɨɥɶ 
ɚɤɬɭɚɥɶɧɨɫɬɢ ɉȾȽ ɞɥɹ ɫɥɟɞɭɸɳɟɝɨ ɱɚɫɚ. 
 ȼ ɧɚɱɚɥɟ ɤɚɠɞɨɝɨ ɱɚɫɚ ɜ ȽɊȺɆ ɞɨɥɠɟɧ ɫɛɪɚɫɵɜɚɬɶɫɹ ɩɪɢɡɧɚɤ 
ɚɤɬɭɚɥɶɧɨɫɬɢ ɉȾȽ ɞɥɹ ɫɥɟɞɭɸɳɟɝɨ ɱɚɫɚ. 
 Ɂɚ 10 ɦɢɧɭɬ ɞɨ ɧɚɱɚɥɚ ɧɨɜɨɝɨ ɱɚɫɚ ȽɊȺɆ ɞɨɥɠɟɧ ɩɪɨɜɟɪɹɬɶ ɩɪɢɡɧɚɤ 
ɚɤɬɭɚɥɶɧɨɫɬɢ ɉȾȽ ɞɥɹ ɫɥɟɞɭɸɳɟɝɨ ɱɚɫɚ, ɢ ɜ ɫɥɭɱɚɟ ɟɟ ɨɬɫɭɬɫɬɜɢɹ  - 
ɮɨɪɦɢɪɨɜɚɬɶ ɡɚɩɪɨɫ ɉȾȽ. 
 ȿɫɥɢ ɡɚ 5 ɦɢɧɭɬ ɞɨ ɧɚɱɚɥɚ ɧɨɜɨɝɨ ɱɚɫɚ ɩɪɢɡɧɚɤ ɚɤɬɭɚɥɶɧɨɫɬɢ ɉȾȽ ɞɥɹ 
ɫɥɟɞɭɸɳɟɝɨ ɱɚɫɚ ɨɬɫɭɬɫɬɜɭɟɬ, ȽɊȺɆ ɞɨɥɠɟɧ ɮɨɪɦɢɪɨɜɚɬɶ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ 
ɫɢɝɧɚɥɢɡɚɰɢɸ. 
 ɉɨɜɬɨɪɧɨɟ ɩɨɥɭɱɟɧɢɟ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ȾɄ ɧɟ ɞɨɥɠɧɨ ɩɪɢɜɨɞɢɬɶ ɤ 
ɨɲɢɛɤɚɦ ɜ ɪɚɛɨɬɟ ȽɊȺɆ. Ⱦɚɧɧɚɹ ɫɢɬɭɚɰɢɹ ɜɨɡɦɨɠɧɚ ɩɪɢ ɧɚɥɢɱɢɢ ɢɫɤɚɠɟɧɢɣ ɜ 
ɤɚɧɚɥɚɯ ɫɜɹɡɢ ɢ ɧɟɩɨɥɭɱɟɧɢɢ ɋȾɉɆ ɨɬɜɟɬɚ ɨɬ ȽɊȺɆ ɧɚ ɩɟɪɜɢɱɧɭɸ ɨɬɩɪɚɜɤɭ 
ȾɄ. 
 ȼ ȽɊȺɆ ɞɨɥɠɧɚ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ ɧɚ 
ɰɟɥɨɫɬɧɨɫɬɶ ɩɪɢɲɟɞɲɢɯ ɡɧɚɱɟɧɢɣ ɉȾȽ ɢ ȾɄ ɩɭɬɟɦ ɩɪɨɜɟɪɤɢ ɫɨɜɩɚɞɟɧɢɹ Ʉɋ, 
ɩɪɢɲɟɞɲɟɣ ɩɨ ɤɚɧɚɥɭ ȺɊɑɆ, ɢ Ʉɋ, ɪɚɫɫɱɢɬɚɧɧɨɣ ɜ ȽɊȺɆ. ȼ ɫɥɭɱɚɟ 
ɧɟɫɨɜɩɚɞɟɧɢɹ Ʉɋ ɉȾȽ ɢɥɢ ȾɄ, ȽɊȺɆ ɞɨɥɠɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɩɪɚɜɢɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ Ɍɂ ɫ ɤɨɞɨɦ ɨɲɢɛɤɢ. 
  ɉɨɫɥɟ ɩɪɨɜɟɪɤɢ ɧɚ ɰɟɥɨɫɬɧɨɫɬɶ ɢ ɩɪɢ ɟɟ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɪɟɡɭɥɶɬɚɬɟ ɜ 
ȽɊȺɆ ɞɨɥɠɧɚ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ ɧɚ ɞɨɩɭɫɬɢɦɨɫɬɶ 
ɩɪɢɲɟɞɲɢɯ ɡɧɚɱɟɧɢɣ ɉȾȽ ɢ ȾɄ. 
 ɉɪɢ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɪɤɢ ɧɚ ɞɨɩɭɫɬɢɦɨɫɬɶ ȾɄ ȽɊȺɆ ɜ 
ɪɟɠɢɦɟ ɚɜɬɨɜɜɨɞɚ ȾɄ ɞɨɥɠɟɧ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɇɋɋ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɧɹɬɢɹ ɢɥɢ 
ɛɥɨɤɢɪɨɜɤɢ ɢɫɩɨɥɧɟɧɢɹ ȾɄ. ɉɪɢ ɷɬɨɦ ɜ ȽɊȺɆ ɞɨɥɠɟɧ ɡɚɩɭɫɤɚɬɶɫɹ ɬɚɣɦɟɪ 
ɨɠɢɞɚɧɢɹ ɨɬɜɟɬɚ ɇɋɋ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɬɜɟɬɚ ɇɋɋ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ 
ɜɪɟɦɟɧɢ ȽɊȺɆ ɞɨɥɠɟɧ  ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɩɪɚɜɢɬɶ Ɍɂ «Ʉɨɞ ɨɲɢɛɤɢ ȾɄ». 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɝɢɞɪɨɭɡɟɥ 
ɏɟɜɨɫɤɨɫɤɢ ɧɚ ɪɟɤɟ ɉɚɡ, ɹɜɥɹɸɳɢɣɫɹ ɫɨɨɪɭɠɟɧɢɟɦ III  ɤɥɚɫɫɚ.  

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɪɹɞɚ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɣɢ ɡɚ 50 ɥɟɬ 
ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: 
ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 3 %  ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,5 %, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ 722 
ɢ 918 ɦ3/ɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 46 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 204 ɦɥɧ. ɤȼɬ∙ɱ. 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ, ɬɢɩ ɢ ɩɚɪɚɦɟɬɪɵ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼɵɛɪɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɞɟɠɧɨɫɬɶɸ. 

ɉɪɢ ɜɵɛɨɪɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɱɢɬɵɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ: 
ɜɨ-ɩɟɪɜɵɯ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ 
ɞɜɭɯ, ɜɨ-ɜɬɨɪɵɯ, ɚɝɪɟɝɚɬ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɜ-ɬɪɟɬɶɢɯ, ɬɭɪɛɢɧɚ ɞɨɥɠɧɚ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɜ ɡɨɧɟ 
ɜɵɫɨɤɢɯ ɄɉȾ, ɬɨ ɟɫɬɶ ɟɟ ɡɨɧɚ ɪɚɛɨɬɵ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 
ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɬɨɱɤɭ ɨɩɬɢɦɭɦɚ, ɜ-ɱɟɬɜɟɪɬɵɯ, ɩɪɢ ɜɵɛɨɪɟ ɨɬɦɟɬɤɢ 
ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜɨ ɜɧɢɦɚɧɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 
ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ. 

 Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
(ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɧɚɩɨɪɵ:  
 ɦɚɤɫɢɦɚɥɶɧɵɣ –  19,13 ɦ; 
 ɪɚɫɱɟɬɧɵɣ – 16,36 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ – 16,21 ɦ. 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 330,06 ɦ3/ɫ.  
 ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɬɪɢ ɜɚɪɢɚɧɬɚ ɉɅ20-ȽɄ ɢ ɉɅ20-ȼ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ20-ȼ-400. 
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 150 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɫ ȼȽɋ 525/114-
40 ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 14 Ɇȼɬ.  
 Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 5 ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɄɊɍɗ 110 
ɤȼ – "Ɋɚɫɲɢɪɟɧɧɵɣ ɦɨɫɬɢɤ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ 
ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɌȾɐ– 21000/110, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ  
ɌɋɁ-400/10,5, ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 95/16.  

ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɛɵɥ ɩɪɢɧɹɬ ɜɵɤɥɸɱɚɬɟɥɶ ɬɢɩɚ 
ȼɊɋ – 10,5 ɩɪɨɢɡɜɨɞɫɬɜɚ «ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ» (ȿɤɚɬɟɪɢɧɛɭɪɝ). 
  



 

109 
 

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

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 
ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɨɣ. 
 ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɞɨɧɧɵɦ ɜɨɞɨɫɥɢɜɨɦ– 40 ɦ; 
– ɡɞɚɧɢɟ Ƚɗɋ – 39 ɦ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɧɚɫɵɩɧɚɹ ɩɥɨɬɢɧɚ – 1110 ɦ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ –40 ɦ; 
 ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 15,8 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 47,61 ɦ;  
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 4; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 4 ɦ; 
– ɬɨɥɳɢɧɚ ɛɟɬɨɧɧɨɝɨ ɦɚɫɫɢɜɚ ɦɟɠɞɭ ɨɬɜɟɪɫɬɢɹɦɢ 6 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 71,60 ɦ; 
– ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 6 ɦ. 
 Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɟ ɜɨɞɨɛɨɣɧɵɟ ɫɬɟɧɤɢ.  
 ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ 
ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ 
ɩɨɫɬɨɹɧɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  
 Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɩɨɤɚɡɚɥɚ, 
ɱɬɨ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɩɪɨɱɧɨɫɬɢ (ɜ ɱɚɫɬɧɨɫɬɢ ɨɬɫɭɬɫɬɜɢɟ 
ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɧɟ 
ɩɪɟɜɨɫɯɨɞɹɳɢɯ ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɦɚɬɟɪɢɚɥɚ ɩɥɨɬɢɧɵ – ɛɟɬɨɧ ȼ5). 
ɂɬɨɝɨɜɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ γn ≥1,15 , ɱɬɨ ɝɨɜɨɪɢɬ ɨɛ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ  
 ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 7 ɥɟɬ ɢ 10 ɦɟɫɹɰɟɜ;  
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,29 ɪɭɛ/ɤȼɬ 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ  –  65270 ɬɵɫ. ɪɭɛ./ɤȼɬ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɶɲɟ ɫɟɦɢ ɥɟɬ, ɧɨ ɜɫё ɠɟ ɹɜɥɹɟɬɫɹ 
ɩɪɢɟɦɥɟɦɵɦ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɫɬɪɨɹɳɚɹɫɹ Ƚɗɋ ɢɦɟɟɬ ɧɟɛɨɥɶɲɭɸ 
ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ. 
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Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ 
ɜɨɞɵ (ɦ3/ɫ) ɪ. ɉɚɡ ɜ ɫɬɜɨɪɟ ɏɟɜɨɫɤɨɫɤɢ Ƚɗɋ ɡɚ 1925-1974 ɝɝ 

№ 
ɫɬɪɨɤɢ 

Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX X XI  XII 
Qɫɪ. 
ɝɨɞ 

1 1925 53 48 49 213 368 333 189 107 113 123 125 71 149 
2 1926 55 49 43 209 474 346 200 199 120 104 128 99 169 
3 1927 82 75 64 279 679 381 257 164 148 186 142 101 213 
4 1928 78 68 60 241 652 439 259 172 159 221 169 146 222 
5 1929 80 66 61 223 643 423 272 227 163 179 159 145 220 
6 1930 73 66 67 246 568 373 223 206 156 195 171 108 204 
7 1931 89 82 73 255 361 350 201 104 118 165 162 119 173 
8 1932 59 53 52 213 338 324 186 101 97 121 121 79 145 
9 1933 49 48 49 209 230 255 149 137 59 100 84 60 119 
10 1934 54 51 51 218 230 200 163 49 79 117 115 88 118 
11 1935 45 41 40 180 239 202 184 107 116 84 118 43 117 
12 1936 64 54 48 180 217 227 173 152 98 101 117 79 126 
13 1937 56 50 47 209 361 330 186 104 109 131 118 80 149 
14 1938 89 76 68 237 342 245 199 203 191 137 167 96 171 
15 1939 97 78 71 377 712 602 304 249 226 241 237 207 283 
16 1940 77 69 60 244 636 405 269 170 158 185 154 143 214 
17 1941 88 75 64 227 645 500 261 176 163 92 142 117 213 
18 1942 81 75 67 229 652 398 266 169 170 218 156 136 218 
19 1943 64 55 48 209 553 369 218 224 172 182 181 106 198 
20 1944 75 54 47 271 661 451 287 235 156 182 143 118 223 
21 1945 74 68 65 223 651 538 251 152 166 69 160 129 212 
22 1946 55 52 46 223 402 341 212 191 120 113 127 113 166 
23 1947 66 61 57 223 408 357 339 234 148 189 150 116 196 
24 1948 46 39 40 218 338 185 153 93 40 58 72 35 110 
25 1949 51 46 44 190 176 265 151 141 74 104 95 61 116 
26 1950 48 45 46 190 374 300 137 91 109 104 125 61 136 
27 1951 51 50 47 209 224 210 172 103 123 112 117 95 126 
28 1952 99 52 52 223 230 245 180 92 82 121 126 60 130 
29 1953 95 72 69 250 569 501 262 252 209 60 199 145 223 
30 1954 78 70 68 243 538 520 249 256 162 158 155 127 219 
31 1955 69 55 52 208 460 354 408 186 114 176 142 101 194 
32 1956 53 51 51 209 244 277 126 89 102 111 124 68 125 
33 1957 67 54 47 185 230 209 185 143 120 131 106 54 128 
34 1958 48 43 41 176 196 208 206 131 93 103 92 38 115 
35 1959 54 48 50 251 377 317 178 92 114 112 112 75 148 
36 1960 72 70 67 232 649 391 255 246 137 180 169 127 216 
37 1961 79 60 58 227 658 413 275 250 162 175 160 142 221 
38 1962 80 66 61 232 607 480 252 234 153 196 160 120 220 
39 1963 90 74 70 241 660 555 316 175 179 157 205 144 239 
40 1964 83 70 69 209 249 187 180 69 85 123 90 70 124 
41 1965 77 67 62 223 200 236 137 95 78 121 119 74 124 
42 1966 51 48 44 176 354 293 174 100 108 108 97 62 134 
43 1967 62 52 50 233 690 387 275 185 147 209 159 116 214 
44 1968 57 46 46 185 348 303 153 94 126 123 119 70 139 
45 1969 61 48 47 176 184 219 177 114 82 87 104 60 113 
46 1970 55 53 50 185 392 337 168 174 122 111 133 116 158 
47 1971 74 64 63 223 499 348 207 178 110 95 125 102 174 
48 1972 73 66 56 213 393 323 218 167 122 103 161 116 168 
49 1973 72 65 61 227 395 361 250 187 153 175 172 103 185 
50 1974 53 48 45 250 480 364 210 176 155 180 163 99 185 
51 Q cɪ. ɦɟɫ. 68 59 55 222 435 344 218 159 129 139 139 99 172 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ 

Ɇɟɫɹɰ ௧ܲ௠௔௫, Ɇȼɬ ௧ܲ௖௣, Ɇȼɬ 

1 2175 2017 

2 2105 1947 

3 1985 1826 

4 1846 1686 

5 1726 1564 

6 1656 1494 

7 1656 1494 

8 1725 1564 

9 1845 1685 

10 1984 1825 

11 2105 1946 

12 2175 2017 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – ȼɟɥɢɱɢɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

Ƚɨɞɵ Q, ɦ3/ɫ Qɭɛɵɜ, ɦ3/ɫ Ɋ,% Ʉ Ʉ-1 (Ʉ-1)2 (K-1)3 

1938 368 712 1,4 1,62 0,62 0,383 0,237 
1939 474 690 3,4 1,57 0,57 0,324 0,184 
1940 679 679 5,4 1,54 0,54 0,296 0,161 
1941 652 661 7,3 1,50 0,50 0,253 0,127 
1942 643 660 9,3 1,50 0,50 0,251 0,125 
1943 568 658 11,3 1,50 0,50 0,246 0,122 
1944 361 652 13,3 1,48 0,48 0,233 0,112 
1945 338 652 15,3 1,48 0,48 0,233 0,112 
1946 255 651 17,3 1,48 0,48 0,231 0,111 
1947 230 649 19,2 1,48 0,48 0,226 0,108 
1948 239 645 21,2 1,47 0,47 0,218 0,102 
1949 227 643 23,2 1,46 0,46 0,213 0,099 
1950 361 636 25,2 1,45 0,45 0,199 0,089 
1951 342 607 27,2 1,38 0,38 0,144 0,055 
1952 712 569 29,2 1,29 0,29 0,086 0,025 
1953 636 568 31,2 1,29 0,29 0,085 0,025 
1954 645 553 33,1 1,26 0,26 0,066 0,017 
1955 652 538 35,1 1,22 0,22 0,050 0,011 
1956 553 499 37,1 1,13 0,13 0,018 0,002 
1957 661 480 39,1 1,09 0,09 0,008 0,001 
1958 651 474 41,1 1,08 0,08 0,006 0,000 
1959 402 460 43,1 1,05 0,05 0,002 0,000 
1960 408 408 45 0,93 -0,07 0,005 0,000 
1961 338 402 47 0,91 -0,09 0,007 -0,001 
1962 265 395 49 0,90 -0,10 0,010 -0,001 
1963 374 393 51 0,89 -0,11 0,011 -0,001 
1964 224 392 53 0,89 -0,11 0,012 -0,001 
1965 245 377 55 0,86 -0,14 0,020 -0,003 
1966 569 374 56,9 0,85 -0,15 0,022 -0,003 
1967 538 368 58,9 0,84 -0,16 0,027 -0,004 
1968 460 361 60,9 0,82 -0,18 0,032 -0,006 
1969 277 361 62,9 0,82 -0,18 0,032 -0,006 
1970 230 354 64,9 0,80 -0,20 0,038 -0,007 
1971 208 348 66,9 0,79 -0,21 0,044 -0,009 
1972 377 342 68,8 0,78 -0,22 0,049 -0,011 
1973 649 338 70,8 0,77 -0,23 0,054 -0,012 
1974 658 338 72,8 0,77 -0,23 0,054 -0,012 
1975 607 277 74,8 0,63 -0,37 0,137 -0,051 
1976 660 265 76,8 0,60 -0,40 0,158 -0,063 
1977 249 255 78,8 0,58 -0,42 0,177 -0,074 
1978 236 249 80,8 0,57 -0,43 0,188 -0,082 
1979 354 245 82,7 0,56 -0,44 0,196 -0,087 
1980 690 239 84,7 0,54 -0,46 0,208 -0,095 
1981 348 236 86,7 0,54 -0,46 0,215 -0,100 
1982 219 230 88,7 0,52 -0,48 0,228 -0,109 
1983 392 230 90,7 0,52 -0,48 0,228 -0,109 
1984 499 227 92,7 0,52 -0,48 0,234 -0,113 
1985 393 224 94,6 0,51 -0,49 0,241 -0,118 
1986 395 219 96,6 0,50 -0,50 0,252 -0,127 
1987 480 208 98,6 0,47 -0,53 0,278 -0,146 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – ɋɪɟɞɟɧɟɝɨɞɨɜɵɟ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɟ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɟ ɪɚɫɯɨɞɵ 
№ ɫɬɪɨɤɢ Ɋ, % Qɫɪ.ɝɨɞ ɪɚɧɠ Ƚɨɞɵ Qɫɪ.ɩɨɥɨɜ.ɪɚɧɠ Ƚɨɞɵ Qɦɟɠ.ɫɪ.ɪɚɧɠ Ƚɨɞɵ 

1 2,0 283 1939 499 1939 176 1939 
2 3,9 239 1963 443 1963 138 1953 
3 5,9 223 1944 418 1944 137 1963 
4 7,8 223 1953 416 1945 136 1961 
5 9,8 222 1928 408 1941 135 1929 
6 11,8 221 1961 399 1927 134 1954 
7 13,7 220 1929 398 1928 134 1928 
8 15,7 220 1962 396 1953 134 1942 
9 17,6 219 1954 396 1967 134 1962 
10 19,6 218 1942 393 1961 134 1960 
11 21,6 216 1960 393 1962 130 1930 
12 23,5 214 1940 390 1929 129 1943 
13 25,5 214 1967 389 1940 128 1938 
14 27,5 213 1927 388 1954 128 1947 
15 29,4 213 1941 386 1942 127 1940 
16 31,4 212 1945 382 1960 126 1944 
17 33,3 204 1930 358 1955 124 1973 
18 35,3 198 1943 353 1930 123 1967 
19 37,3 196 1947 337 1943 120 1927 
20 39,2 194 1955 332 1947 115 1974 
21 41,2 185 1973 326 1974 115 1941 
22 43,1 185 1974 319 1971 114 1931 
23 45,1 174 1971 308 1973 112 1955 
24 47,1 173 1931 307 1926 110 1945 
25 49,0 171 1938 295 1946 108 1972 
26 51,0 169 1926 292 1931 102 1946 
27 52,9 168 1972 287 1972 102 1970 
28 54,9 166 1946 281 1959 101 1971 
29 56,9 158 1970 276 1925 100 1926 
30 58,8 149 1925 272 1937 90 1957 
31 60,8 149 1937 271 1970 89 1936 
32 62,7 148 1959 265 1932 87 1951 
33 64,7 145 1932 256 1938 87 1937 
34 66,7 139 1968 250 1950 87 1965 
35 68,6 136 1950 249 1966 86 1925 
36 70,6 134 1966 247 1968 86 1952 
37 72,5 130 1952 224 1948 85 1932 
38 74,5 128 1957 220 1952 85 1968 
39 76,5 126 1936 214 1956 82 1964 
40 78,4 126 1951 211 1933 82 1959 
41 80,4 125 1956 206 1964 81 1956 
42 82,4 124 1964 204 1951 79 1950 
43 84,3 124 1965 203 1934 77 1966 
44 86,3 119 1933 202 1957 77 1949 
45 88,2 118 1934 201 1935 76 1934 
46 90,2 117 1935 199 1936 75 1969 
47 92,2 116 1949 199 1965 74 1935 
48 94,1 115 1958 197 1958 74 1958 
49 96,1 113 1969 193 1949 73 1933 
50 98,0 110 1948 189 1969 53 1948 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.3 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɹɧɜɚɪɟ 

əɇȼȺɊɖ 

t, ɱ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
 

Qɮ, 

ɦ3/ɫ 
Q ɜɨɞɨɯɪ, 

ɦ3/ɫ 
Q ɯɨɥ ɫɛɪ, 

ɦ3/ɫ 
Qɝɷɫ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɫ.ɩ, 
ɦ3/ɫ. 

V ɜɞɯɪ, ɦɥɧ.ɦ3 Zɜɛ, ɦ 
Zɧɛ, ɦ ɇ, ɦ N ɝɷɫ, Ɇȼɬ N ɝɚɪ, Ɇȼɬ 

Ɉɛɳɚɹ     
ɗ, ɦɥɧ 
ɤȼɬ·ɱ V ɧɚɱ ∆V V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

11 69 1 99 0 168 169 33 79,60 0,256608 79,34 70,00 69,98 70,0 52,77 17,22 26 26 0,0257 

12 69 1 84 0 153 154 33 79,34 0,217728 79,13 69,98 69,97 70,0 52,65 17,32 24 24 0,0236 

13 69 1 -24 0 45 46 33 79,13 -0,062208 79,19 69,97 69,97 70,0 51,16 18,81 8 8 0,0075 

14 69 1 -30 0 39 40 33 79,19 -0,07776 79,27 69,97 69,98 70,0 51,03 18,95 7 7 0,0066 

15 69 1 -10 0 59 60 33 79,27 -0,02592 79,29 69,98 69,98 70,0 51,43 18,55 10 10 0,0097 

16 69 1 -37 0 32 33 33 79,29 -0,095904 79,39 69,98 69,98 70,0 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

17 69 1 -37 0 32 33 33 79,39 -0,095904 79,48 69,98 69,99 70,0 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

18 69 1 82 0 151 152 33 79,48 0,212544 79,27 69,99 69,98 70,0 52,63 17,35 23 23 0,0233 

19 69 1 233 0 302 303 33 79,27 0,603936 78,67 69,98 69,94 70,0 53,46 16,50 44 44 0,0444 

20 69 1 158 0 227 228 33 78,67 0,409536 78,26 69,94 69,91 69,9 53,14 16,78 34 34 0,0339 

21 69 1 -37 0 32 33 33 78,26 -0,095904 78,35 69,91 69,92 69,9 50,87 19,05 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

22 69 1 -37 0 32 33 33 78,35 -0,095904 78,45 69,92 69,92 69,9 50,87 19,05 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

23 69 1 -37 0 32 33 33 78,45 -0,095904 78,55 69,92 69,93 69,9 50,87 19,06 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

24 69 1 -37 0 32 33 33 78,55 -0,095904 78,64 69,93 69,94 69,9 50,87 19,06 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

1 69 1 -37 0 32 33 33 78,64 -0,095904 78,74 69,94 69,94 69,9 50,87 19,07 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

2 69 1 -37 0 32 33 33 78,74 -0,095904 78,83 69,94 69,95 69,9 50,87 19,08 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

3 69 1 -37 0 32 33 33 78,83 -0,095904 78,93 69,95 69,95 70,0 50,87 19,08 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

4 69 1 -37 0 32 33 33 78,93 -0,095904 79,02 69,95 69,96 70,0 50,87 19,09 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

5 69 1 -37 0 32 33 33 79,02 -0,095904 79,12 69,96 69,97 70,0 50,87 19,09 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

6 69 1 -37 0 32 33 33 79,12 -0,095904 79,22 69,97 69,97 70,0 50,87 19,10 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

7 69 1 -37 0 32 33 33 79,22 -0,095904 79,31 69,97 69,98 70,0 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

8 69 1 -37 0 32 33 33 79,31 -0,095904 79,41 69,98 69,98 70,0 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

9 69 1 -37 0 32 33 33 79,41 -0,095904 79,50 69,98 69,99 70,0 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

10 69 1 -37 0 32 33 33 79,50 -0,095904 79,60 69,99 70,00 70,0 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,0054 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.4 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɮɟɜɪɚɥɟ 

ɎȿȼɊȺɅɖ 

t, ɱ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, 
ɦ3/ɫ 

Q ɜɨɞɨɯɪ, 
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɫ.ɩ, 
ɦ3/ɫ. 

V ɜɞɯɪ, ɦɥɧ.ɦ3 Zɜɛ, ɦ 
Zɧɛ, ɦ ɇ, ɦ N ɝɷɫ, Ɇȼɬ N ɝɚɪ, Ɇȼɬ 

Ɉɛɳɚɹ     
ɗ, ɦɥɧ 
ɤȼɬ·ɱ V ɧɚɱ ∆V V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

20 62 1 240 0 302 303 33 79,60 0,62208 78,98 70,00 69,96 69,98 53,46 16,52 44 44 0,0444 

21 62 1 208 0 270 271 33 78,98 0,539136 78,44 69,96 69,92 69,94 53,33 16,61 40 40 0,0399 

22 62 1 39 0 101 102 33 78,44 0,101088 78,34 69,92 69,92 69,92 52,09 17,83 16 16 0,0160 

23 62 1 -30 0 32 33 33 78,34 -0,07776 78,42 69,92 69,92 69,92 50,87 19,05 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

24 62 1 -30 0 32 33 33 78,42 -0,07776 78,49 69,92 69,93 69,93 50,87 19,05 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

1 62 1 -30 0 32 33 33 78,49 -0,07776 78,57 69,93 69,93 69,93 50,87 19,06 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

2 62 1 -30 0 32 33 33 78,57 -0,07776 78,65 69,93 69,94 69,93 50,87 19,06 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

3 62 1 -30 0 32 33 33 78,65 -0,07776 78,73 69,94 69,94 69,94 50,87 19,07 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

4 62 1 -30 0 32 33 33 78,73 -0,07776 78,80 69,94 69,95 69,94 50,87 19,07 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

5 62 1 -30 0 32 33 33 78,80 -0,07776 78,88 69,95 69,95 69,95 50,87 19,08 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

6 62 1 -30 0 32 33 33 78,88 -0,07776 78,96 69,95 69,96 69,95 50,87 19,08 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

7 62 1 -30 0 32 33 33 78,96 -0,07776 79,04 69,96 69,96 69,96 50,87 19,09 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

8 62 1 -30 0 32 33 33 79,04 -0,07776 79,12 69,96 69,97 69,96 50,87 19,09 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

9 62 1 -30 0 32 33 33 79,12 -0,07776 79,19 69,97 69,97 69,97 50,87 19,10 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

10 62 1 -30 0 32 33 33 79,19 -0,07776 79,27 69,97 69,98 69,97 50,87 19,10 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

11 62 1 89 0 151 152 33 79,27 0,230688 79,04 69,98 69,96 69,97 52,63 17,34 23 23 0,0233 

12 62 1 -6 0 56 57 33 79,04 -0,01555 79,06 69,96 69,96 69,96 51,37 18,59 9 9 0,0093 

13 62 1 -30 0 32 33 33 79,06 -0,07776 79,13 69,96 69,97 69,97 50,87 19,09 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

14 62 1 -30 0 32 33 33 79,13 -0,07776 79,21 69,97 69,97 69,97 50,87 19,10 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

15 62 1 -30 0 32 33 33 79,21 -0,07776 79,29 69,97 69,98 69,97 50,87 19,10 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

16 62 1 -30 0 32 33 33 79,29 -0,07776 79,37 69,98 69,98 69,98 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

17 62 1 -30 0 32 33 33 79,37 -0,07776 79,44 69,98 69,99 69,98 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

18 62 1 -30 0 32 33 33 79,44 -0,07776 79,52 69,99 69,99 69,99 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

19 62 1 -30 0 32 33 33 79,52 -0,07776 79,60 69,99 70,00 69,99 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,0054 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.5 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɪɬɟ 

ɆȺɊɌ 

t, ɱ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, 
ɦ3/ɫ 

Q ɜɨɞɨɯɪ, 
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɫ.ɩ, 
ɦ3/ɫ. 

V ɜɞɯɪ, ɦɥɧ.ɦ3 Zɜɛ, ɦ 
Zɧɛ, ɦ ɇ, ɦ N ɝɷɫ, Ɇȼɬ N ɝɚɪ, Ɇȼɬ 

Ɉɛɳɚɹ     
ɗ, ɦɥɧ 
ɤȼɬ·ɱ 

V ɧɚɱ ∆V V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

11 53 1 67 0 120 121 33 79,60 0,173664 79,43 70,00 69,99 69,99 52,32 17,67 19 19 0,0189 

12 53 1 93 0 146 147 33 79,43 0,241056 79,19 69,99 69,97 69,98 52,59 17,39 23 23 0,0226 

13 53 1 -21 0 32 33 33 79,19 -0,054432 79,24 69,97 69,97 69,97 50,87 19,10 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

14 53 1 -21 0 32 33 33 79,24 -0,054432 79,29 69,97 69,98 69,98 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

15 53 1 -21 0 32 33 33 79,29 -0,054432 79,35 69,98 69,98 69,98 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

16 53 1 -21 0 32 33 33 79,35 -0,054432 79,40 69,98 69,98 69,98 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

17 53 1 -21 0 32 33 33 79,40 -0,054432 79,46 69,98 69,99 69,99 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

18 53 1 -21 0 32 33 33 79,46 -0,054432 79,51 69,99 69,99 69,99 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

19 53 1 -21 0 32 33 33 79,51 -0,054432 79,57 69,99 69,99 69,99 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

20 53 1 -21 0 32 33 33 79,57 -0,054432 79,62 69,99 70,00 70,00 50,87 19,13 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

21 53 1 119 0 172 173 33 79,62 0,308448 79,31 70,00 69,98 69,99 52,80 17,18 26 26 0,0263 

22 53 1 141 0 194 195 33 79,31 0,365472 78,95 69,98 69,96 69,97 52,95 17,01 29 29 0,0294 

23 53 1 -21 0 32 33 33 78,95 -0,054432 79,00 69,96 69,96 69,96 50,87 19,09 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

24 53 1 -21 0 32 33 33 79,00 -0,054432 79,06 69,96 69,96 69,96 50,87 19,09 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

1 53 1 -21 0 32 33 33 79,06 -0,054432 79,11 69,96 69,97 69,96 50,87 19,09 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

2 53 1 -21 0 32 33 33 79,11 -0,054432 79,16 69,97 69,97 69,97 50,87 19,10 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

3 53 1 -21 0 32 33 33 79,16 -0,054432 79,22 69,97 69,97 69,97 50,87 19,10 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

4 53 1 -21 0 32 33 33 79,22 -0,054432 79,27 69,97 69,98 69,97 50,87 19,10 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

5 53 1 -21 0 32 33 33 79,27 -0,054432 79,33 69,98 69,98 69,98 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

6 53 1 -21 0 32 33 33 79,33 -0,054432 79,38 69,98 69,98 69,98 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

7 53 1 -21 0 32 33 33 79,38 -0,054432 79,44 69,98 69,99 69,98 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

8 53 1 -21 0 32 33 33 79,44 -0,054432 79,49 69,99 69,99 69,99 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

9 53 1 -21 0 32 33 33 79,49 -0,054432 79,55 69,99 69,99 69,99 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

10 53 1 -21 0 32 33 33 79,55 -0,054432 79,60 69,99 70,00 69,99 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

 
 



 

122 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.6 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɚɩɪɟɥɟ 

ȺɉɊȿɅɖ 

t, ɱ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, 
ɦ3/ɫ 

Q ɜɨɞɨɯɪ, 
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɫ.ɩ, 
ɦ3/ɫ. 

V ɜɞɯɪ, ɦɥɧ.ɦ3 Zɜɛ, ɦ 
Zɧɛ, ɦ ɇ, ɦ N ɝɷɫ, Ɇȼɬ N ɝɚɪ, Ɇȼɬ 

Ɉɛɳɚɹ     
ɗ, ɦɥɧ 
ɤȼɬ·ɱ V ɧɚɱ ∆V, ɦɥɧ ɦ^3 V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

9 216 1 87 0 303 304 33 79,60 0,225504 79,37 70,00 69,98 69,99 53,51 16,48 44 44 0,0444 

10 216 1 87 0 303 304 33 79,37 0,225504 79,15 69,98 69,97 69,98 53,51 16,46 44 44 0,0444 

11 216 1 87 0 303 304 33 79,15 0,225504 78,92 69,97 69,95 69,96 53,51 16,45 44 44 0,0444 

12 216 1 87 0 303 304 33 78,92 0,225504 78,70 69,95 69,94 69,95 53,51 16,44 44 44 0,0443 

13 216 1 87 0 303 304 33 78,70 0,225504 78,47 69,94 69,93 69,93 53,51 16,42 44 44 0,0443 

14 216 1 87 0 303 304 33 78,47 0,225504 78,25 69,93 69,91 69,92 53,51 16,41 44 44 0,0442 

15 216 1 87 0 303 304 33 78,25 0,225504 78,02 69,91 69,90 69,90 53,51 16,39 44 44 0,0442 

16 216 1 87 0 303 304 33 78,02 0,225504 77,80 69,90 69,88 69,89 53,51 16,38 44 44 0,0442 

17 216 1 87 0 303 304 33 77,80 0,225504 77,57 69,88 69,87 69,88 53,51 16,36 44 44 0,0441 

18 216 1 87 0 303 304 33 77,57 0,225504 77,34 69,87 69,85 69,86 53,51 16,35 44 44 0,0441 

19 216 1 87 0 303 304 33 77,34 0,225504 77,12 69,85 69,84 69,85 53,51 16,33 44 44 0,0440 

20 216 1 87 0 303 304 33 77,12 0,225504 76,89 69,84 69,82 69,83 53,51 16,32 44 44 0,0440 

21 216 1 87 0 303 304 33 76,89 0,225504 76,67 69,82 69,81 69,82 53,51 16,30 44 44 0,0440 

22 216 1 87 0 303 304 33 76,67 0,225504 76,44 69,81 69,79 69,80 53,51 16,29 44 44 0,0439 

23 216 1 87 0 303 304 33 76,44 0,225504 76,22 69,79 69,78 69,79 53,51 16,27 44 44 0,0439 

24 216 1 87 0 303 304 33 76,22 0,225504 75,99 69,78 69,76 69,77 53,51 16,26 44 44 0,0438 

1 216 1 -104 0 112 113 33 75,99 -0,269568 76,26 69,76 69,78 69,77 52,31 17,46 17 17 0,0174 

2 216 1 -184 0 32 33 33 76,26 -0,476928 76,74 69,78 69,81 69,80 50,91 18,88 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

3 216 1 -184 0 32 33 33 76,74 -0,476928 77,22 69,81 69,85 69,83 50,91 18,92 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

4 216 1 -184 0 32 33 33 77,22 -0,476928 77,69 69,85 69,88 69,86 50,91 18,95 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

5 216 1 -184 0 32 33 33 77,69 -0,476928 78,17 69,88 69,91 69,89 50,91 18,98 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

6 216 1 -184 0 32 33 33 78,17 -0,476928 78,65 69,91 69,94 69,92 50,91 19,01 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

7 216 1 -184 0 32 33 33 78,65 -0,476928 79,12 69,94 69,97 69,95 50,91 19,04 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

8 216 1 -184 0 32 33 33 79,12 -0,476928 79,60 69,97 70,00 69,98 50,91 19,07 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

 
 



 

123 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.7 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɟ 

ɆȺɃ 

t, ɱ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, 
ɦ3/ɫ 

Q ɜɨɞɨɯɪ, 
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɫ.ɩ, 
ɦ3/ɫ. 

V ɜɞɯɪ, ɦɥɧ.ɦ3 Zɜɛ, ɦ 
Zɧɛ, ɦ ɇ, ɦ N ɝɷɫ, Ɇȼɬ N ɝɚɪ, Ɇȼɬ 

Ɉɛɳɚɹ     
ɗ, ɦɥɧ 
ɤȼɬ·ɱ V ɧɚɱ ∆V, ɦɥɧ ɦ^3 V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

1 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,18 44 44 0,0445 

2 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

3 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

4 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

5 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

6 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

7 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

8 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

9 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

10 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

11 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

12 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

13 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

14 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

15 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

16 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

17 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

18 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

19 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

20 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

21 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

22 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

23 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

24 396 1 0 87 309 397 33 79,60 0 79,60 70,00 70,00 70,00 53,82 16,17 44 44 0,044479 

 
 



 

124 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.8 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɢɸɥɟ 

ɂɘɅɖ 

t, ɱ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, 
ɦ3/ɫ 

Q ɜɨɞɨɯɪ, 
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɫ.ɩ, 
ɦ3/ɫ. 

V ɜɞɯɪ, ɦɥɧ.ɦ3 Zɜɛ, ɦ 
Zɧɛ, ɦ ɇ, ɦ N ɝɷɫ, Ɇȼɬ N ɝɚɪ, Ɇȼɬ 

Ɉɛɳɚɹ     
ɗ, ɦɥɧ 
ɤȼɬ·ɱ V ɧɚɱ ∆V, ɦɥɧ ɦ^3 V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

10 215 1 88 0 303 304 33 79,60 0,228096 79,37 70,00 69,98 69,99 53,51 16,48 44 44 0,0444 

11 215 1 88 0 303 304 33 79,37 0,228096 79,14 69,98 69,97 69,98 53,51 16,46 44 44 0,0444 

12 215 1 88 0 303 304 33 79,14 0,228096 78,92 69,97 69,95 69,96 53,51 16,45 44 44 0,0444 

13 215 1 88 0 303 304 33 78,92 0,228096 78,69 69,95 69,94 69,95 53,51 16,43 44 44 0,0443 

14 215 1 88 0 303 304 33 78,69 0,228096 78,46 69,94 69,93 69,93 53,51 16,42 44 44 0,0443 

15 215 1 88 0 303 304 33 78,46 0,228096 78,23 69,93 69,91 69,92 53,51 16,41 44 44 0,0442 

16 215 1 88 0 303 304 33 78,23 0,228096 78,00 69,91 69,90 69,90 53,51 16,39 44 44 0,0442 

17 215 1 88 0 303 304 33 78,00 0,228096 77,78 69,90 69,88 69,89 53,51 16,38 44 44 0,0442 

18 215 1 88 0 303 304 33 77,78 0,228096 77,55 69,88 69,87 69,87 53,51 16,36 44 44 0,0441 

19 215 1 88 0 303 304 33 77,55 0,228096 77,32 69,87 69,85 69,86 53,51 16,35 44 44 0,0441 

20 215 1 88 0 303 304 33 77,32 0,228096 77,09 69,85 69,84 69,84 53,51 16,33 44 44 0,0440 

21 215 1 88 0 303 304 33 77,09 0,228096 76,86 69,84 69,82 69,83 53,51 16,32 44 44 0,0440 

22 215 1 88 0 303 304 33 76,86 0,228096 76,63 69,82 69,81 69,81 53,51 16,30 44 44 0,0440 

23 215 1 88 0 303 304 33 76,63 0,228096 76,41 69,81 69,79 69,80 53,51 16,29 44 44 0,0439 

24 215 1 88 0 303 304 33 76,41 0,228096 76,18 69,79 69,78 69,78 53,51 16,27 44 44 0,0439 

1 215 1 25 0 240 241 33 76,18 0,0648 76,11 69,78 69,77 69,77 53,26 16,51 35 35 0,0353 

2 215 1 -183 0 32 33 33 76,11 -0,474336 76,59 69,77 69,80 69,79 50,91 18,87 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

3 215 1 -183 0 32 33 33 76,59 -0,474336 77,06 69,80 69,84 69,82 50,91 18,91 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

4 215 1 -183 0 32 33 33 77,06 -0,474336 77,54 69,84 69,87 69,85 50,91 18,94 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

5 215 1 -183 0 32 33 33 77,54 -0,474336 78,01 69,87 69,90 69,88 50,91 18,97 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

6 215 1 -183 0 32 33 33 78,01 -0,474336 78,49 69,90 69,93 69,91 50,91 19,00 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

7 215 1 -183 0 32 33 33 78,49 -0,474336 78,96 69,93 69,96 69,94 50,91 19,03 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

8 215 1 -183 0 32 33 33 78,96 -0,474336 79,43 69,96 69,99 69,97 50,91 19,06 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

9 215 1 -64 0 151 152 33 79,43 -0,165888 79,60 69,99 70,00 69,99 52,71 17,28 23 23 0,0232 

 
 



 

125 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.8 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɚɜɝɭɫɬɟ 

ȺȼȽɍɋɌ 

t, ɱ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, 
ɦ3/ɫ 

Q ɜɨɞɨɯɪ, 
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɫ.ɩ, 
ɦ3/ɫ. 

V ɜɞɯɪ, ɦɥɧ.ɦ3 Zɜɛ, ɦ 
Zɧɛ, ɦ ɇ, ɦ N ɝɷɫ, Ɇȼɬ N ɝɚɪ, Ɇȼɬ 

Ɉɛɳɚɹ     
ɗ, ɦɥɧ 
ɤȼɬ·ɱ V ɧɚɱ ∆V, ɦɥɧ ɦ^3 V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

11 165 1 138 0 303 304 33 79,60 0,357696 79,24 70,00 69,97 69,99 53,51 16,47 44 44 0,0444 

12 165 1 138 0 303 304 33 79,24 0,357696 78,88 69,97 69,95 69,96 53,51 16,45 44 44 0,0444 

13 165 1 138 0 303 304 33 78,88 0,357696 78,53 69,95 69,93 69,94 53,51 16,43 44 44 0,0443 

14 165 1 138 0 303 304 33 78,53 0,357696 78,17 69,93 69,91 69,92 53,51 16,41 44 44 0,0442 

15 165 1 140 0 305 306 33 78,17 0,36288 77,81 69,91 69,88 69,90 53,52 16,38 44 44 0,0445 

16 165 1 140 0 305 306 33 77,81 0,36288 77,44 69,88 69,86 69,87 53,52 16,35 44 44 0,0444 

17 165 1 140 0 305 306 33 77,44 0,36288 77,08 69,86 69,84 69,85 53,52 16,33 44 44 0,0443 

18 165 1 62 0 227 228 33 77,08 0,160704 76,92 69,84 69,83 69,83 53,20 16,63 34 34 0,0336 

19 165 1 11 0 176 177 33 76,92 0,028512 76,89 69,83 69,82 69,83 52,91 16,92 27 27 0,0265 

20 165 1 84 0 249 250 33 76,89 0,217728 76,67 69,82 69,81 69,82 53,30 16,51 37 37 0,0366 

21 165 1 50 0 215 216 33 76,67 0,1296 76,54 69,81 69,80 69,81 53,14 16,66 32 32 0,0319 

22 165 1 142 0 307 308 33 76,54 0,368064 76,18 69,80 69,78 69,79 53,53 16,26 44 44 0,0444 

23 165 1 142 0 307 308 33 76,18 0,368064 75,81 69,78 69,76 69,77 53,53 16,24 44 44 0,0444 

24 165 1 -133 0 32 33 33 75,81 -0,344736 76,15 69,76 69,78 69,77 50,91 18,85 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

1 165 1 -133 0 32 33 33 76,15 -0,344736 76,50 69,78 69,80 69,79 50,91 18,87 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

2 165 1 -133 0 32 33 33 76,50 -0,344736 76,84 69,80 69,82 69,81 50,91 18,89 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

3 165 1 -133 0 32 33 33 76,84 -0,344736 77,19 69,82 69,84 69,83 50,91 18,92 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

4 165 1 -133 0 32 33 33 77,19 -0,344736 77,53 69,84 69,87 69,85 50,91 18,94 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

5 165 1 -133 0 32 33 33 77,53 -0,344736 77,88 69,87 69,89 69,88 50,91 18,96 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

6 165 1 -133 0 32 33 33 77,88 -0,344736 78,22 69,89 69,91 69,90 50,91 18,98 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

7 165 1 -133 0 32 33 33 78,22 -0,344736 78,57 69,91 69,93 69,92 50,91 19,01 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

8 165 1 -133 0 32 33 33 78,57 -0,344736 78,91 69,93 69,95 69,94 50,91 19,03 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

9 165 1 -133 0 32 33 33 78,91 -0,344736 79,26 69,95 69,98 69,96 50,91 19,05 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

10 165 1 -133 0 32 33 33 79,26 -0,344736 79,60 69,98 70,00 69,99 50,91 19,07 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

 
 



 

126 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.9 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɟɧɬɹɛɪɟ 

ɋȿɇɌəȻɊɖ 

t, ɱ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, 
ɦ3/ɫ 

Q ɜɨɞɨɯɪ, 
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɫ.ɩ, 
ɦ3/ɫ. 

V ɜɞɯɪ, ɦɥɧ.ɦ3 Zɜɛ, ɦ 
Zɧɛ, ɦ ɇ, ɦ N ɝɷɫ, Ɇȼɬ N ɝɚɪ, Ɇȼɬ 

Ɉɛɳɚɹ     
ɗ, ɦɥɧ 
ɤȼɬ·ɱ V ɧɚɱ ∆V, ɦɥɧ ɦ^3 V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

11 159 1 139 0 298 299 33 79,60 0,360288 79,24 70,00 69,97 69,99 53,57 16,41 44 44 0,0435 

12 159 1 140 0 299 300 33 79,24 0,36288 78,88 69,97 69,95 69,96 53,58 16,39 44 44 0,0436 

13 159 1 140 0 299 300 33 78,88 0,36288 78,51 69,95 69,93 69,94 53,58 16,36 44 44 0,0435 

14 159 1 141 0 300 301 33 78,51 0,365472 78,15 69,93 69,91 69,92 53,58 16,33 44 44 0,0436 

15 159 1 141 0 300 301 33 78,15 0,365472 77,78 69,91 69,88 69,89 53,58 16,31 44 44 0,0436 

16 159 1 100 0 259 260 33 77,78 0,2592 77,52 69,88 69,87 69,87 53,38 16,49 38 38 0,0380 

17 159 1 100 0 259 260 33 77,52 0,2592 77,26 69,87 69,85 69,86 53,38 16,48 38 38 0,0380 

18 159 1 -30 0 129 130 33 77,26 -0,07776 77,34 69,85 69,85 69,85 52,50 17,35 20 20 0,0199 

19 159 1 110 0 269 270 33 77,34 0,28512 77,06 69,85 69,84 69,84 53,43 16,42 39 39 0,0393 

20 159 1 143 0 302 303 33 77,06 0,370656 76,69 69,84 69,81 69,82 53,59 16,23 44 44 0,0436 

21 159 1 143 0 302 303 33 76,69 0,370656 76,32 69,81 69,79 69,80 53,59 16,21 44 44 0,0436 

22 159 1 144 0 303 304 33 76,32 0,373248 75,94 69,79 69,76 69,77 53,60 16,18 44 44 0,0436 

23 159 1 -14 0 145 146 33 75,94 -0,036288 75,98 69,76 69,76 69,76 52,66 17,10 22 22 0,0221 

24 159 1 -127 0 32 33 33 75,98 -0,329184 76,31 69,76 69,79 69,77 50,91 18,86 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

1 159 1 -127 0 32 33 33 76,31 -0,329184 76,64 69,79 69,81 69,80 50,91 18,88 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

2 159 1 -127 0 32 33 33 76,64 -0,329184 76,97 69,81 69,83 69,82 50,91 18,90 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

3 159 1 -127 0 32 33 33 76,97 -0,329184 77,30 69,83 69,85 69,84 50,91 18,93 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

4 159 1 -127 0 32 33 33 77,30 -0,329184 77,62 69,85 69,87 69,86 50,91 18,95 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

5 159 1 -127 0 32 33 33 77,62 -0,329184 77,95 69,87 69,89 69,88 50,91 18,97 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

6 159 1 -127 0 32 33 33 77,95 -0,329184 78,28 69,89 69,91 69,90 50,91 18,99 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

7 159 1 -127 0 32 33 33 78,28 -0,329184 78,61 69,91 69,94 69,92 50,91 19,01 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

8 159 1 -127 0 32 33 33 78,61 -0,329184 78,94 69,94 69,96 69,95 50,91 19,03 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

9 159 1 -127 0 32 33 33 78,94 -0,329184 79,27 69,96 69,98 69,97 50,91 19,05 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

10 159 1 -127 0 32 33 33 79,27 -0,329184 79,60 69,98 70,00 69,99 50,91 19,07 5 ɩɨ ɫɚɧ.ɩ. 0,0054 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.10 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɨɤɬɹɛɪɟ 

ɈɄɌəȻɊɖ 

t, ɱ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, 
ɦ3/ɫ 

Q ɜɨɞɨɯɪ, 
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɫ.ɩ, 
ɦ3/ɫ. 

V ɜɞɯɪ, ɦɥɧ.ɦ3 Zɜɛ, ɦ 
Zɧɛ, ɦ ɇ, ɦ N ɝɷɫ, Ɇȼɬ N ɝɚɪ, Ɇȼɬ 

Ɉɛɳɚɹ     
ɗ, ɦɥɧ 
ɤȼɬ·ɱ V ɧɚɱ ∆V, ɦɥɧ ɦ^3 V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

11 120 1 62 0 182 183 33 79,60 0,160704 79,44 70,00 69,99 69,99 52,95 17,04 28 28 0,0276 

12 120 1 164 0 284 285 33 79,44 0,425088 79,01 69,99 69,96 69,97 53,50 16,47 42 42 0,0416 

13 120 1 45 0 165 166 33 79,01 0,11664 78,90 69,96 69,95 69,96 52,83 17,13 25 25 0,0252 

14 120 1 55 0 175 176 33 78,90 0,14256 78,76 69,95 69,94 69,95 52,90 17,05 27 27 0,0265 

15 120 1 -5 0 115 116 33 78,76 -0,01296 78,77 69,94 69,94 69,94 52,35 17,60 18 18 0,0180 

16 120 1 10 0 130 131 33 78,77 0,02592 78,74 69,94 69,94 69,94 52,51 17,43 20 20 0,0202 

17 120 1 50 0 170 171 33 78,74 0,1296 78,61 69,94 69,94 69,94 52,87 17,07 26 26 0,0258 

18 120 1 181 0 301 302 33 78,61 0,469152 78,14 69,94 69,91 69,92 53,59 16,33 44 44 0,0438 

19 120 1 181 0 301 302 33 78,14 0,469152 77,67 69,91 69,88 69,89 53,59 16,30 44 44 0,0437 

20 120 1 181 0 301 302 33 77,67 0,469152 77,20 69,88 69,84 69,86 53,59 16,27 44 44 0,0436 

21 120 1 181 0 301 302 33 77,20 0,469152 76,74 69,84 69,81 69,83 53,59 16,24 44 44 0,0435 

22 120 1 -49 0 71 72 33 76,74 -0,127008 76,86 69,81 69,82 69,82 51,72 18,10 11 11 0,0114 

23 120 1 -88 0 32 33 33 76,86 -0,228096 77,09 69,82 69,84 69,83 50,91 18,92 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

24 120 1 -88 0 32 33 33 77,09 -0,228096 77,32 69,84 69,85 69,84 50,91 18,93 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

1 120 1 -88 0 32 33 33 77,32 -0,228096 77,55 69,85 69,87 69,86 50,91 18,94 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

2 120 1 -88 0 32 33 33 77,55 -0,228096 77,78 69,87 69,88 69,87 50,91 18,96 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

3 120 1 -88 0 32 33 33 77,78 -0,228096 78,00 69,88 69,90 69,89 50,91 18,97 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

4 120 1 -88 0 32 33 33 78,00 -0,228096 78,23 69,90 69,91 69,90 50,91 18,99 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

5 120 1 -88 0 32 33 33 78,23 -0,228096 78,46 69,91 69,93 69,92 50,91 19,00 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

6 120 1 -88 0 32 33 33 78,46 -0,228096 78,69 69,93 69,94 69,93 50,91 19,02 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

7 120 1 -88 0 32 33 33 78,69 -0,228096 78,92 69,94 69,95 69,95 50,91 19,03 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

8 120 1 -88 0 32 33 33 78,92 -0,228096 79,14 69,95 69,97 69,96 50,91 19,05 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

9 120 1 -88 0 32 33 33 79,14 -0,228096 79,37 69,97 69,98 69,98 50,91 19,06 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

10 120 1 -88 0 32 33 33 79,37 -0,228096 79,60 69,98 70,00 69,99 50,91 19,07 5 ɩɨ ɫɚɧ.ɩ. 0,0054 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.11 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɧɨɹɛɪɟ 

ɇɈəȻɊɖ 

t, ɱ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, 
ɦ3/ɫ 

Q ɜɨɞɨɯɪ, 
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɫ.ɩ, 
ɦ3/ɫ. 

V ɜɞɯɪ, ɦɥɧ.ɦ3 Zɜɛ, ɦ 
Zɧɛ, ɦ ɇ, ɦ N ɝɷɫ, Ɇȼɬ N ɝɚɪ, Ɇȼɬ 

Ɉɛɳɚɹ     
ɗ, ɦɥɧ 
ɤȼɬ·ɱ V ɧɚɱ ∆V, ɦɥɧ ɦ^3 V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

15 109 1 39 0 148 149 33 79,60 0,10 79,50 70,00 69,99 70,00 52,61 17,39 23 23 0,0229 

16 109 1 95 0 204 205 33 79,50 0,25 79,25 69,99 69,98 69,98 53,02 16,97 31 31 0,0308 

17 109 1 190 0 299 300 33 79,25 0,49 78,76 69,98 69,94 69,96 53,44 16,52 44 44 0,0439 

18 109 1 190 0 299 300 33 78,76 0,49 78,27 69,94 69,91 69,93 53,44 16,48 44 44 0,0439 

19 109 1 190 0 299 300 33 78,27 0,49 77,78 69,91 69,88 69,90 53,44 16,45 44 44 0,0438 

20 109 1 190 0 299 300 33 77,78 0,49 77,28 69,88 69,85 69,87 53,44 16,42 44 44 0,0437 

21 109 1 80 0 189 190 33 77,28 0,21 77,08 69,85 69,84 69,84 52,92 16,92 28 28 0,0285 

22 109 1 -77 0 32 33 33 77,08 -0,20 77,27 69,84 69,85 69,84 50,87 18,97 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

23 109 1 -77 0 32 33 33 77,27 -0,20 77,47 69,85 69,86 69,86 50,87 18,99 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

24 109 1 -77 0 32 33 33 77,47 -0,20 77,67 69,86 69,88 69,87 50,87 19,00 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

1 109 1 -77 0 32 33 33 77,67 -0,20 77,87 69,88 69,89 69,88 50,87 19,01 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

2 109 1 -77 0 32 33 33 77,87 -0,20 78,07 69,89 69,90 69,89 50,87 19,02 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

3 109 1 -77 0 32 33 33 78,07 -0,20 78,27 69,90 69,91 69,91 50,87 19,04 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

4 109 1 -77 0 32 33 33 78,27 -0,20 78,47 69,91 69,93 69,92 50,87 19,05 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

5 109 1 -77 0 32 33 33 78,47 -0,20 78,67 69,93 69,94 69,93 50,87 19,06 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

6 109 1 -77 0 32 33 33 78,67 -0,20 78,87 69,94 69,95 69,95 50,87 19,07 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

7 109 1 -77 0 32 33 33 78,87 -0,20 79,07 69,95 69,96 69,96 50,87 19,09 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

8 109 1 -77 0 32 33 33 79,07 -0,20 79,27 69,96 69,98 69,97 50,87 19,10 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

9 109 1 -77 0 32 33 33 79,27 -0,20 79,47 69,98 69,99 69,98 50,87 19,11 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

10 109 1 -77 0 32 33 33 79,47 -0,20 79,67 69,99 70,00 69,99 50,87 19,12 5 ɩɨ ɫɚɧ.ɩ. 0,0054 

11 109 1 35 0 144 145 33 79,67 0,09 79,58 70,00 70,00 70,00 52,57 17,43 22 22 0,0223 

12 109 1 80 0 189 190 33 79,58 0,21 79,37 70,00 69,98 69,99 52,92 17,07 29 29 0,0287 

13 109 1 -70 0 39 40 33 79,37 -0,18 79,55 69,98 69,99 69,99 51,03 18,96 7 7 0,0066 

14 109 1 -18 0 91 92 33 79,55 -0,05 79,60 69,99 70,00 69,99 51,96 18,04 15 15 0,0146 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 

Ɋɢɫɭɧɨɤ Ȼ.1 - Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ ɜ ɹɧɜɚɪɟ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.2 - Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ ɜ ɮɟɜɪɚɥɟ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.3 - Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ ɜ ɦɚɪɬɟ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.4 - Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ ɜ ɚɩɪɟɥɟ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.5 - Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ ɜ ɦɚɟ 

 

 



 

134 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.6 - Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ ɜ ɢɸɥɟ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.7 - Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ ɜ ɚɜɝɭɫɬɟ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.8 - Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ ɜ ɫɟɧɬɹɛɪɟ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.9 - Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ ɜ ɨɤɬɹɛɪɟ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.10 - Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɟɤɬɢɪɟɦɨɣ Ƚɗɋ ɧɚ ɂɄɇ ɜ ɧɨɹɛɪɟ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȽɄ 
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Ɋɢɫɭɧɨɤ ȼ.2 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȽɄ  
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Ɋɢɫɭɧɨɤ ȼ.3 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ
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Ɋɢɫɭɧɨɤ ȼ.4 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ 
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Ɋɢɫɭɧɨɤ ȼ.5 – ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɜɢɞ ɫɜɟɪɯɭ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

ɯɫ

rɫ

ɯɥ ɯɥ

rɥ rɥ

ɯɬ ɯɬɯɬ

rɬ rɬrɬ

kɬ kɬ kɬ

ɯɝ ɯɝ ɯɝ

ȿɝ ȿɝ ȿɝ

Ʉ(1,3)

Ʉ(3)

ȿɫ

 

Ɋɢɫɭɧɨɤ Ƚ.1 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ 
 

 
Ɋɢɫɭɧɨɤ Ƚ.2 – ɍɡɥɵ ɜɧɟɫɟɧɧɵɟ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin ɞɥɹ ɪɚɫɱɟɬɨɜ 

ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 

 
Ɋɢɫɭɧɨɤ Ƚ.3 – ȼɟɬɜɢ ɜɧɟɫɟɧɧɵɟ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin ɞɥɹ ɪɚɫɱɟɬɨɜ 

ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 

 
Ɋɢɫɭɧɨɤ Ƚ.4 – ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ ɜɧɟɫɟɧɧɵɟ ɜ ɩɪɨɝɪɚɦɦɧɵɣ 

ɤɨɦɩɥɟɤɫ RastrWin ɞɥɹ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 

 
Ɋɢɫɭɧɨɤ Ƚ.5 – ɋɨɫɬɚɜ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɟ 

 

 
Ɋɢɫɭɧɨɤ Ƚ.6 - ɋɨɫɬɚɜ ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɟ 

 

 
Ɋɢɫɭɧɨɤ Ƚ.7 – ɋɨɫɬɚɜ ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
Ɍɚɛɥɢɰɚ Ƚ.1 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɹɱɟɣɤɢ əȽɄ-110 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ 
1 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɟɦɭ ɧɚɢɛɨɥɶɲɟɟ 
ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

110/126 

2 ɇɨɦɢɧɚɥɶɧɵɣ 
ɬɨɤ, Ⱥ 

ɫɛɨɪɧɵɟ ɲɢɧɵ 3150 
ɨɬɜɨɞɵ 2500 

3 ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɬɨɤɚ, Ƚɰ 50 

4 ɇɢɠɧɢɣ ɩɪɟɞɟɥ 
ɢɡɛɵɬɨɱɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɷɥɟɝɚɡɚ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

20 ºɋ, Ɇɉɚ 

ɞɥɹ ɜɵɤɥɸɱɚɬɟɥɹ 0,55 
ɞɥɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɧɚɩɪɹɠɟɧɢɹ 

0,40 

ɞɥɹ ɞɪɭɝɢɯ 
ɦɨɞɭɥɟɣ 

0,25 

5 Ɍɢɩ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽ-110 
6 ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ɤȺ 40 

7 ɑɢɫɥɨ ɪɚɡɪɵɜɨɜ ɧɚ ɩɨɥɸɫ 1 
8 ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ɫ, ɧɟ 

ɛɨɥɟɟ 
0,055 

9 ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ɫ 0,030 
10 ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ, ɫ, 

ɧɟ ɛɨɥɟɟ 
0,1 

11 ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ, Ⱥ 600-1200-2000 
12 ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ, Ⱥ 1/5 
13 Ʉɨɥɢɱɟɫɬɜɨ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ 8 
14 Ƚɚɛɚɪɢɬɧɵɟ 

ɪɚɡɦɟɪɵ ɹɱɟɣɤɢ, 
ɦɦ 

ɲɢɪɢɧɚ 1050 
ɝɥɭɛɢɧɚ 4000 
ɜɵɫɨɬɚ 3800 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
Ɍɚɛɥɢɰɚ Ƚ.2 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼɊɋ – 10,5 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ 
1 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10 

2 ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 12 

3 ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 
630; 1 000; 1 250; 1 600; 2 000; 2 500; 3 

150 
4 ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ɤȺ 20; 31,5; 40 

5 Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ , ɤȺ (3 ɫ) 20; 31,5; 40 
6 Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, 

ɤȺ 
52; 80; 102 

7 ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ɦɫ, ɧɟ 
ɛɨɥɟɟ 

65 

8 ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ, ɦɫ, 
ɧɟ ɛɨɥɟɟ 

90; 120 

9 ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ɦɫ, 
ɧɟ ɛɨɥɟɟ 

35–50 

10 Ɇɟɯɚɧɢɱɟɫɤɢɣ ɪɟɫɭɪɫ, ɰɢɤɥɨɜ ȼɈ 30 000; 100 000 
11 Ʉɨɦɦɭɬɚɰɢɨɧɧɵɣ ɪɟɫɭɪɫ ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɚɯ, ɰɢɤɥɨɜ ȼɈ 

30 000; 50 000 

12 Ʉɨɦɦɭɬɚɰɢɨɧɧɵɣ ɪɟɫɭɪɫ ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɚɯ ɨɬɤɥɸɱɟɧɢɹ, 

ɰɢɤɥɨɜ ȼɈ 
40; 50; 100 

13 Ɇɚɫɫɚ, ɤɝ 112–225 
 
Ɍɚɛɥɢɰɚ Ƚ.3 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ/ɡɚɡɟɦɥɢɬɟɥɹ ɊɄȼ – 
10,5/2000ɍɁ 
 ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ  Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ 

1 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10 
2 ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 12 

3 ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 2000 
4 ɑɚɫɬɨɬɚ, Ƚɰ 50-60 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ 
 
Ɍɚɛɥɢɰɚ Ⱦ.1 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ⱦɟɣɫɬɜɢɟ 
ɡɚɳɢɬɵ 

Ɉ
ɬɤ

ɥ.
 ȼ

/Ƚ
 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥ.
 ȼ

-1
10

 ɢ
 Ɍ

ɋɇ
 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 Ɋ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

. ɫ
ɢɝ

ɧɚ
ɥ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. ɡɚɳɢɬɚ, ɩɪɨɞɨɥɶɧ. I∆G + + + +    

ɁɁȽ 
U0G 

t1       + 
t2  -    +  
t3 + + +     

U03 t + + +     

Ɂɉɇ U> 
1 ɫɬɭɩɟɧɶt1 + +      
2 ɫɬɭɩɟɧɶt2 + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

I2 

ɋɈ       + 
ɂɈ + +      

ɈɌɋ I 
t1     +   
t2 + +      

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦ. ɤ.ɡ.  
ɢ ɩɟɪɟɝɪɭɡɨɤ 

I1 

ɋɈ       + 
ɂɈ + +      

Ɉ Ɍ ɋ 
t1     +   
t2 + +      

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ Z< 
1 ɫɬɭɩ.  

t1     +   
t2 + + +     

2 ɫɬɭɩ. t1     +   
t2 + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

Iɪ 
ɋɈ       + 
ɂO + +      

ɨɬɫɟɱɤɚ + +      
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 
 
Ɍɚɛɥɢɰɚ Ⱦ.2 – ɍɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, ܫʠʟ.ʝ 

Ͳ,ʹ ∙  ʜ.  0,96 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ Ͳ,ʹ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
ͳ ∙  ʜ 4,81 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ  7,22 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ 

ܷ଴ 

 ଷ ܷ଴ீ - 15 ȼݐ ଶ ܷ଴ଶீ - 10 ȼݐ ଵ ܷ଴ଵீ - 5 ȼݐ

ܷ଴ଷ ݐ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 

1,5 - 

ɍɫɬɚɜɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ 

- 0,2 ȼ 

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ >ܷ 

1 
ɫɬɭɩɟɧɶ ܷ஼ʟଵ 1,2Uɧ 120 ȼ 

2 
ɫɬɭɩɟɧɶ ܷ஼ʟଶ 1,4Uɧ 140 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,34 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳ͹ ∙  ʜ  0,82 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,͵͵ ∙  ʜ  1,59 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 5,15 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ  5,29 Ⱥܫ

ɈɌɋ 
͵ଵʝʡʠ ͳ,ͷܫ ∙  ʜʝʛ  7,36 Ⱥܫ
Uɫɪ Ͳ,͸͸ ∙ ܷʜʝʛ 66 ȼ 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ <ܼ 

1 
ɫɬɭɩɟɧɶ ܼூ 0,071 Ͳ,ͺͶ͹ ʝˏ 

2 
ɫɬɭɩɟɧɶ ܼூூ 0,36 2,28 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,76 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 4,9 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ  10 Ⱥܫ
 
 






