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ɛ) ɜɨɞɨɫɥɢɜɧɚɹ .................................................................................. 42,0 ɦ / 21,1 ɦ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ .................................................................................. 35,0 ɦ / 21,1 ɦ. 
9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ ..................................................................................... ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɨɬɜɟɪɫɬɢɣ ..................................................... 4 ɨɬɜɟɪɫɬɢɹ 4ɯ3 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ................................................................................................... 40 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ................................................................................. 21,1 ɦ. 
10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ............................................................................................. ɪɭɫɥɨɜɨɣ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ .................................................................................................. 2; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ....................................................................ɝɪɚɧɢɬɨɝɧɟɣɫɵ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ  ......................... ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ; 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ .................................................................... ɢɡɨɝɧɭɬɚɹ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ .......................................................... 12,0 ɦ. 
11.Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
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ɚ) ɬɢɩ ɬɭɪɛɢɧɵ .................................................................................... ɉɅ 20-ȼ-400; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ........................................................................... ȼȽɋ 525/114-40; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ .......................................................................... 14000 ɤȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ .............................................................................. 150 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ....................................................... ɌȾ 25000/110-ɍɏɅ1; 
12.Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ .................................................................. 0,45 ɪɭɛ./ɤȼɬ; 
ɛ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ: ɪɭɛ./ɤȼɬ ................................................. 128800; 

     ɞɨɥɥ./ɤȼɬ ................................................... 2147; 
ɜ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ: ɇɉȼ .......................................... -1530,2 ɦɥɧ. ɪɭɛ.; 

  ɂɉ .................................................................. 0,46; 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ......................... ɧɟ ɨɤɭɩɚɟɬɫɹ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 

1.1.1 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 

Ⱦɚɧɧɵɟ ɨ ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɧɚɱɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪ ɢ 
ɨɫɚɞɤɨɜ: 

 ɦɢɧɢɦɚɥɶɧɚɹ/ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ: -43ɨɋ ɹɧɜɚɪɶ/+32ɨɋ ɢɸɥɶ. 
 ɋɪɟɞɧɹɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ/ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ: ɢɸɥɶ +18ɨ/ 

ɹɧɜɚɪɶ -18ɨ. 
 ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ: 491 ɦɦ/ɝɨɞ. 
 ɉɪɟɨɛɥɚɞɚɸɳɢɦɢ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɹɜɥɹɸɬɫɹ ɜɟɬɪɵ ɸɠɧɨɝɨ ɢ ɸɝɨ-

ɡɚɩɚɞɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ. ȼ ɥɟɬɧɟɟ ɜɪɟɦɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 
ɫɨɫɬɚɜɥɹɸɬ ɨɬ 3 ɞɨ 6,5 ɦ/ɫ, ɧɚ ɨɬɤɪɵɬɵɯ ɩɨɛɟɪɟɠɶɹɯ ɤɪɭɩɧɵɯ ɜɨɞɨёɦɨɜ ɢ 
ɨɫɬɪɨɜɚɯ ɞɨ 4 - 5 ɦ/ɫ, ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜɟɬɪɚ ɞɨ 28 ɦ/ɫ. ɇɚɢɛɨɥɶɲɚɹ 
ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɮɢɤɫɢɪɭɟɬɫɹ ɜ ɩɟɪɢɨɞ ɫ ɧɨɹɛɪɹ ɩɨ ɦɚɪɬ, ɨɫɥɚɛɟɜɚɹ ɜ ɥɟɬɧɢɟ 
ɦɟɫɹɰɵ. 

 Ʉɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɜ ɝɨɞɭ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɜɥɚɠɧɨɫɬɶɸ ɛɨɥɟɟ 80% 
ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 150 - 170 ɫɭɬɨɤ, ɫ ɜɥɚɠɧɨɫɬɶɸ ɦɟɧɟɟ 30 % ɫɨɫɬɚɜɥɹɟɬ 5 - 
10 ɫɭɬɨɤ. ɇɚɢɛɨɥɶɲɚɹ ɜɥɚɠɧɨɫɬɶ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɧɨɹɛɪɟ-ɹɧɜɚɪɟ, ɧɚɢɦɟɧɶɲɚɹ ɜ 
ɦɚɟ - ɢɸɧɟ. 

 
1.1.2 Ɉɪɨɝɢɞɪɨɝɪɚɮɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɪɟɤɟ ɉɚɡ. Ɋɟɤɚ ɤɪɭɩɧɵɯ ɩɪɢɬɨɤɨɜ 

ɧɟ ɢɦɟɟɬ. ȼ ɱɟɬɜɟɪɬɢɱɧɵɣ ɩɟɪɢɨɞ Ʉɚɣɧɨɡɨɣɫɤɨɣ ɷɪɵ ɬɟɪɪɢɬɨɪɢɹ ɪɚɣɨɧɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɜɚɠɞɵ ɩɨɞɜɟɪɝɚɥɚɫɶ ɦɨɳɧɨɦɭ ɨɥɟɞɟɧɟɧɢɸ. Ʌɟɞɧɢɤɢ 
ɞɜɢɝɚɥɢɫɶ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɫ ɫɟɜɟɪɚ ɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɚ ɧɚ ɸɝ ɢ ɸɝɨ-ɜɨɫɬɨɤ ɤ 
Ȼɟɥɨɦɭ ɦɨɪɭ ɢ ɫɩɨɥɡɚɥɢ ɜ Ȼɚɪɟɧɰɟɜɨ ɦɨɪɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɪɟɥɶɟɮ 
ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ Ɏɟɧɧɨɫɤɚɧɞɢɢ ɫɢɥɶɧɨ ɫɝɥɚɠɟɧ: ɝɨɪɵ ɧɟ ɢɦɟɸɬ ɨɫɬɪɵɯ 
ɜɟɪɲɢɧ, ɩɨɜɫɸɞɭ ɢɦɟɸɬɫɹ ɫɥɟɞɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɟɞɧɢɤɨɜ - ɦɨɪɟɧɵ, «ɛɚɪɚɧɶɢ 
ɥɛɵ», ɨɡɵ, ɚɦɮɢɬɟɚɬɪɵ, ɞɟɥɶɬɵ ɥɟɞɧɢɤɨɜɵɯ ɪɟɤ, ɚ ɬɚɤɠɟ ɛɨɥɶɲɢɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɡɟɪ ɥɟɞɧɢɤɨɜɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. Ɋɟɥɶɟɮ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɥɢɱɚɟɬɫɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɥɨɝɨɫɬɶɸ, ɝɨɪɧɵɟ ɝɪɹɞɵ ɧɟ ɢɦɟɸɬ ɜɵɫɨɤɢɯ ɜɟɪɲɢɧ. 
ɇɚɢɛɨɥɶɲɟɣ ɜɵɫɨɬɵ ɞɨɫɬɢɝɚɸɬ ɝɨɪɵ ɜɛɥɢɡɢ ɩɨɫɟɥɤɚ ɇɢɤɟɥɶ – 631 ɦ ɧɚɞ 
ɭɪɨɜɧɟɦ ɦɨɪɹ, ɚ ɬɚɤɠɟ ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɸɝɨ-ɡɚɩɚɞɧɟɟ ɝɨɪɚ ɒɞɨɪɬ ɫ ɨɬɦɟɬɤɨɣ ɜ 
494 ɦ. ɇɚ ɩɪɚɜɨɦ ɛɟɪɟɝɭ ɪɟɤɢ ɉɚɡ, ɜ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ, ɢɦɟɟɬɫɹ ɝɨɪɧɚɹ ɝɪɹɞɚ, ɝɞɟ 
ɞɜɟ ɜɟɪɲɢɧɵ, Ʉɚɥɤɭɩɹ ɢ Ʉɚɫɤɚɦɚ, ɩɪɟɜɵɲɚɸɬ ɨɬɦɟɬɤɭ 300 ɦ. ȼ ɰɟɥɨɦ ɜ 
ɢɡɭɱɚɟɦɨɦ ɪɚɣɨɧɟ ɩɪɟɨɛɥɚɞɚɟɬ ɯɨɥɦɢɫɬɵɣ ɧɢɡɤɨɝɨɪɧɵɣ ɥɚɧɞɲɚɮɬ ɫ ɛɨɥɶɲɢɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɧɟɤɪɭɩɧɵɯ ɨɡɟɪ ɢ ɛɨɥɨɬ ɜ ɩɨɧɢɠɟɧɢɹɯ ɪɟɥɶɟɮɚ. 

Ȼɥɢɠɚɣɲɢɣ ɤɪɭɩɧɵɣ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ – ɩɨɫɟɥɨɤ əɧɢɫɤɨɫɤɢ, ɜ ɤɨɬɨɪɨɦ 
ɩɪɨɠɢɜɚɟɬ ɨɤɨɥɨ 200 ɱɟɥɨɜɟɤ. Ɉɫɧɨɜɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ – ɥɟɫɨɩɭɧɤɬ 
ȼɟɪɯɧɟɬɭɥɨɦɫɤɨɝɨ ɥɟɫɩɪɨɦɯɨɡɚ. ɇɟɞɚɥɟɤɨ ɬɚɤɠɟ ɧɚɯɨɞɢɬɫɹ ɩɨɫёɥɨɤ Ɋɚɹɤɨɫɤɢ 
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(ɱɢɫɥɨ ɠɢɬɟɥɟɣ ɨɤɨɥɨ 150 ɱɟɥɨɜɟɤ) ɢ ɩɨɫёɥɨɤ Ȼɨɪɢɫɨɝɥɟɛɫɤɢɣ (ɱɢɫɥɨ ɠɢɬɟɥɟɣ 
ɨɤɨɥɨ 40 ɱɟɥɨɜɟɤ). ɇɟɫɤɨɥɶɤɨ ɞɚɥɶɲɟ ɪɚɫɩɨɥɨɠɟɧ ɩɨɫɟɥɨɤ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ 
ɇɢɤɟɥɶ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ɤɨɦɛɢɧɚɬ ȽɆɄ «ɉɟɱɟɧɝɚɧɢɤɟɥɶ», ɚ ɬɚɤɠɟ ɫɨɜɯɨɡ 
«ɉɟɱɟɧɝɚ». 

ɉɨɫɟɥɨɤ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɇɢɤɟɥɶ ɢɦɟɟɬ ɫɨɨɛɳɟɧɢɟ ɫ ɝ. Ɇɭɪɦɚɧɫɤ ɩɨ 
ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɟ Ɇ-18 «Ʉɨɥɚ». Ɉɬ ɩɝɬ. ɇɢɤɟɥɹ ɞɨ Ɋɚɹɤɨɫɤɢ ɢ əɧɢɫɤɨɫɤɢ 
ɩɪɨɥɨɠɟɧɵ ɝɪɭɧɬɨɜɵɟ ɞɨɪɨɝɢ ɪɚɣɨɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

 
1.1.3 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ⱦɥɢɧɚ ɪɟɤɢ— 117 ɤɦ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 18300 ɤɦ². ɋɪɟɞɧɢɣ ɪɚɫɯɨɞ 

ɜɨɞɵ— 177,41 ɦ³/ɫ. ȼɵɬɟɤɚɟɬ ɢɡ ɨɡɟɪɚ ɂɧɚɪɢɹɪɜɢ, ɜɩɚɞɚɟɬ ɜ ȼɚɪɚɧɝɟɪ-ɮɶɨɪɞ 
(ȼɚɪɹɠɫɤɢɣ ɡɚɥɢɜ) Ȼɚɪɟɧɰɟɜɚ ɦɨɪɹ. 

Ɋɟɤɚ ɩɪɨɯɨɞɢɬ ɦɧɨɠɟɫɬɜɨ ɨɡёɪ (Ƚɪɟɧɫɟɜɚɬɧ, ɏɟɜɨɫɤɨɫɫɤɨɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɏɟɸɯɟɧɴɹɪɜɢ, ȼɨɭɜɚɬɭɫɴɹɪɜɢ, Ȼɨɫɫɨɹɜɪɪɟ, ɋɤɭɝɜɚɬɧ, 
ɋɚɥɶɦɢɹɪɜɢ, Ʉɨɧɬɢɨɹɪɜɢ, Ʉɥɢɫɬɟɪɜɚɬɧ, Ɏɨɫɫɟɜɚɬɧ), ɨɛɪɚɡɭɹ ɨɛɲɢɪɧɭɸ ɞɨɥɢɧɭ. 
Ʉɪɭɩɧɟɣɲɢɣ ɩɪɢɬɨɤ — ɇɚɭɬɫɢɣɨɤɢ. 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɜ ɨɫɧɨɜɧɨɦ ɫɧɟɝɨɜɨɟ ɩɪɢ ɭɱɚɫɬɢ ɞɨɠɞɟɜɨɝɨ ɢ ɩɨɞɡɟɦɧɨɝɨ 
ɩɢɬɚɧɢɹ. ɉɪɟɨɛɥɚɞɚɟɬ ɜɨɫɬɨɱɧɨɟɜɪɨɩɟɣɫɤɢɣ ɬɢɩ ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ ɫ ɜɟɫɟɧɧɢɦ 
ɩɨɥɨɜɨɞɶɟɦ, ɩɨɜɵɲɟɧɧɵɦ ɫɬɨɤɨɦ ɨɫɟɧɶɸ, ɥɟɬɧɟɣ ɢ ɡɢɦɧɟɣ ɦɟɠɟɧɶɸ. Ʌёɞ ɧɚ 
ɪɟɤɟ ɩɨɹɜɥɹɟɬɫɹ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ – ɧɚɱɚɥɟ ɧɨɹɛɪɹ ɢ ɪɚɡɪɭɲɚɟɬɫɹ ɜ ɫɟɪɟɞɢɧɟ ɢɥɢ 
ɜ ɤɨɧɰɟ ɦɚɹ. ɇɚ ɩɨɪɨɝɚɯ ɢ ɜ ɨɬɜɨɞɧɵɯ ɤɚɧɚɥɚɯ Ƚɗɋ ɥɟɞɹɧɨɣ ɩɨɤɪɨɜ ɨɬɫɭɬɫɬɜɭɟɬ 
ɤɪɭɝɥɵɣ ɝɨɞ.  

Ɇɭɬɧɨɫɬɶ ɜɨɞɵ ɧɟ ɩɪɟɜɵɲɚɟɬ 10 ɝ/ɦ3. ȼɨɞɚ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ 
ɨɬɧɨɫɢɬɫɹ ɤ ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɨɦɭ ɤɥɚɫɫɭ ɢ ɤɚɥɶɰɢɟɜɨɣ ɝɪɭɩɩɟ. Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɜ 
ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɪɟɤɢ ɡɚɜɢɫɢɬ ɨɬ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ ɤɨɦɛɢɧɚɬɚ «ɉɟɱɟɧɝɚ-
ɧɢɤɟɥɶ». ɋɭɞɨɯɨɞɧɵɟ ɤɚɧɚɥɵ ɨɬɫɭɬɫɬɜɭɸɬ. 

 
1.1.4 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ƚɪɭɧɬɵ ɨɫɧɨɜɚɧɢɹ – ɝɪɚɧɢɬɨɝɧɟɣɫɵ.  
ȼ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦɭ ɦɟɫɬɭ ɩɨɫɬɪɨɣɤɢ 

ɩɥɨɬɢɧɵ ɤɪɭɩɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɦɚɬɟɪɢɚɥɨɜ ɤɚɦɟɧɧɨɝɨ ɫɵɪɶɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɟɬ. ɇɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɇɭɪɦɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 
ɫɨɫɪɟɞɨɬɨɱɟɧɨ ɛɨɥɟɟ 135 ɪɚɡɜɟɞɚɧɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɤɚɦɟɧɧɨɝɨ ɫɵɪɶɹ. 
Ȼɥɢɠɚɣɲɢɣ ɤɚɪɶɟɪ ɉɚɥɨ-əɪɜɢ ɫ ɬɪɟɛɭɟɦɵɦ ɜɢɞɨɦ ɢ ɤɚɱɟɫɬɜɨɦ ɤɚɦɟɧɧɨɝɨ 
ɫɵɪɶɹ (ɝɧɟɣɫ, ɦɢɝɦɚɬɢɬ, ɝɪɚɧɢɬ) ɫ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɡɚɩɚɫɚɦɢ ɜ 1900 ɬɵɫ. ɦ3 
(ɫɨɛɫɬɜɟɧɧɢɤ ɈȺɈ «ɉɟɱɟɧɝɚɫɬɪɨɣ) ɧɚɯɨɞɢɬɫɹ ɪɹɞɨɦ ɫ ɝ. Ɇɨɧɱɟɝɨɪɫɤ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 276 ɤɦ. Ⱦɨɫɬɚɜɤɚ ɤɚɦɟɧɧɨɝɨ ɫɵɪɶɹ ɤ ɦɟɫɬɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚɡɟɦɧɵɦ ɝɪɭɡɨɜɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. 

ȼ Ɇɭɪɦɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɜɵɞɟɥɹɸɬ 3 ɫɟɣɫɦɢɱɟɫɤɢɯ ɡɨɧɵ: ɜɞɨɥɶ ɪɚɡɥɨɦɚ 
Ʉɚɪɩɢɧɫɤɨɝɨ, ɪɚɣɨɧ ɩɨɫɟɥɤɚ Ɍɟɪɢɛɟɪɤɚ ɢ ɨɤɪɟɫɬɧɨɫɬɢ Ʉɚɧɞɚɥɚɤɲɢ. Ɉɠɢɞɚɟɦɚɹ 
ɫɟɣɫɦɢɱɧɨɫɬɶ ɨɤɨɥɨ 8 ɛɚɥɥɨɜ ɩɨ ɲɤɚɥɟ ɆɋɄ-64, ɫɨɝɥɚɫɧɨ ɤɚɪɬɟ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɈɋɊ-97D (ɪɢɫɭɧɨɤ 1.1). 

https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B0%D1%80%D0%B8%D1%8F%D1%80%D0%B2%D0%B8
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D1%80%D0%B0%D0%BD%D0%B3%D0%B5%D1%80-%D1%84%D1%8C%D0%BE%D1%80%D0%B4
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D1%80%D0%B0%D0%BD%D0%B3%D0%B5%D1%80-%D1%84%D1%8C%D0%BE%D1%80%D0%B4
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B5%D0%BD%D1%86%D0%B5%D0%B2%D0%BE_%D0%BC%D0%BE%D1%80%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D0%BD%D1%81%D0%B5%D0%B2%D0%B0%D1%82%D0%BD
https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%B2%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%B2%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D1%8E%D1%85%D0%B5%D0%BD%D1%8A%D1%8F%D1%80%D0%B2%D0%B8
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%83%D0%B2%D0%B0%D1%82%D1%83%D1%81%D1%8A%D1%8F%D1%80%D0%B2%D0%B8
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%81%D1%81%D0%BE%D1%8F%D0%B2%D1%80%D1%80%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D1%83%D0%B3%D0%B2%D0%B0%D1%82%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BB%D1%8C%D0%BC%D0%B8%D1%8F%D1%80%D0%B2%D0%B8_(%D0%BE%D0%B7%D0%B5%D1%80%D0%BE)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D0%B8%D0%BE%D1%8F%D1%80%D0%B2%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D1%81%D1%82%D0%B5%D1%80%D0%B2%D0%B0%D1%82%D0%BD
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%81%D1%81%D0%B5%D0%B2%D0%B0%D1%82%D0%BD
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BB%D0%B8%D0%BD%D0%B0_%D1%80%D0%B5%D0%BA%D0%B8_%D0%9F%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%82%D1%81%D0%B8%D0%B9%D0%BE%D0%BA%D0%B8
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Ɋɢɫɭɧɨɤ 1.1 - Ʉɚɪɬɚ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ 
 

1.1.5 ɋɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤɢ 
 

əɧɢɫɤɨɫɤɢ Ƚɗɋ – ɜɬɨɪɚɹ ɢɡ ɩɹɬɢ Ƚɗɋ ɜ ɉɚɡɫɤɨɦ ɤɚɫɤɚɞɟ (ɪɢɫɭɧɨɤ 1.2). 
Ʉɚɫɤɚɞ ɉɚɡɫɤɢɯ Ƚɗɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɱɚɫɬɧɨɫɬɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɫɬɨɤɚ ɪɟɤɢ ɢ 
ɜɨɞɧɵɯ ɡɚɩɚɫɨɜ ɨɡɟɪɚ ɂɧɚɪɢ. ɋɭɞɨɯɨɞɧɨɝɨ ɡɧɚɱɟɧɢɹ ɪɟɤɚ ɧɟ ɢɦɟɟɬ. 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɫɬɭɞɟɧɱɟɫɤɨɣ 
ɪɚɛɨɬɵ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɤɚɫɤɚɞ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɪɚɡɨɦɤɧɭɬɵɦ. 

120

115
87

66

8 01936

 
Ɋɢɫɭɧɨɤ 1.2 - ɋɯɟɦɚ ɉɚɡɫɤɨɝɨ ɤɚɫɤɚɞɚ 
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1.1.6 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
əɧɢɫɤɨɫɤɢ Ƚɗɋ ɜɯɨɞɢɬ ɜ Ɉɗɋ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ. ȼ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ Ƚɗɋ ɧɭɠɞɚɟɬɫɹ ɝɨɪɧɨ-ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ ɤɨɦɛɢɧɚɬ 
ɉɟɱɟɧɝɚɧɢɤɟɥɶ, ɤɨɬɨɪɵɣ ɜɵɩɭɫɤɚɟɬ ɮɚɧɲɬɟɣɧ. ɑɚɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɷɤɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɇɨɪɜɟɝɢɸ ɢ Ɏɢɧɥɹɧɞɢɸ. 

Ʉɨɥɶɫɤɚɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɟɜɟɪɨ-ɡɚɩɚɞɟ 
Ɋɨɫɫɢɢ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ Ɇɭɪɦɚɧɫɤɭɸ ɨɛɥɚɫɬɶ ɢ ɱɚɫɬɢɱɧɨ 
Ʉɚɪɟɥɢɸ. ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɭɧɢɤɚɥɶɧɚ ɩɨ ɫɜɨɟɣ ɫɬɪɭɤɬɭɪɟ: ɜ ɟɟ ɫɨɫɬɚɜɟ ɪɚɛɨɬɚɸɬ 
17 ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 2 ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, Ʉɨɥɶɫɤɚɹ ɚɬɨɦɧɚɹ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɢ ɟɞɢɧɫɬɜɟɧɧɚɹ ɜ Ɋɨɫɫɢɢ ɩɪɢɥɢɜɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ – 
Ʉɢɫɥɨɝɭɛɫɤɚɹ ɉɗɋ. 

 Ⱥɩɚɬɢɬɫɤɚɹ Ɍɗɐ (266 Ɇȼɬ) 
 Ȼɨɪɢɫɨɝɥɟɛɫɤɚɹ Ƚɗɋ (56 Ɇȼɬ) 
 ȼɟɪɯɧɟɬɟɪɢɛɟɪɫɤɚɹ Ƚɗɋ (130 Ɇȼɬ) 
 ȼɟɪɯɧɟɬɭɥɨɦɫɤɚɹ Ƚɗɋ (268 Ɇȼɬ) 
 ɂɨɜɫɤɚɹ Ƚɗɋ (96 Ɇȼɬ) 
 Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ (11,2 Ɇȼɬ) 
 Ʉɧɹɠɟɝɭɛɫɤɚɹ Ƚɗɋ (152 Ɇȼɬ) 
 Ʉɨɥɶɫɤɚɹ Ⱥɗɋ (1760 Ɇȼɬ) 
 Ɇɭɪɦɚɧɫɤɚɹ Ɍɗɐ (12 Ɇȼɬ) 
 ɇɢɜɫɤɢɟ Ƚɗɋ-1,2,3 (241,5 Ɇȼɬ) 
 ɇɢɠɧɟɬɟɪɢɛɟɪɫɤɚɹ Ƚɗɋ (26,5 Ɇȼɬ) 
 ɇɢɠɧɟɬɭɥɨɦɫɤɚɹ Ƚɗɋ (57,2 Ɇȼɬ) 
 Ɋɚɹɤɨɫɤɢ Ƚɗɋ (43,2 ȼɆɬ) 
 ɋɟɪɟɛɪɹɧɫɤɢɟ Ƚɗɋ-1,2 (360,9 Ɇȼɬ) 
 ɏɟɜɚɫɤɨɫɤɢ Ƚɗɋ (47 Ɇȼɬ). 
 
ȼɵɫɨɤɨɜɨɥɶɬɧɚɹ ɫɟɬɶ (ɪɢɫɭɧɨɤ 1.3) ɨɛɴɟɞɢɧɹɟɬ ɜɫɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɥɹ 

ɪɚɛɨɬɵ ɩɨɞ ɟɞɢɧɵɦ ɞɢɫɩɟɬɱɟɪɫɤɢɦ ɭɩɪɚɜɥɟɧɢɟɦ. Ʉɨɥɶɫɤɚɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚ 
ɫɜɹɡɚɧɚ ɩɨ Ʌɗɉ ɫ Ʉɚɪɟɥɢɟɣ ɢ ɱɟɪɟɡ ɧɟɟ ɫ Ɉɗɋ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ Ɋɨɫɫɢɢ. ɂɦɟɸɬɫɹ 
ɬɚɤɠɟ ɜɵɯɨɞɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɇɨɪɜɟɝɢɢ ɢ Ɏɢɧɥɹɧɞɢɢ. Ʌɗɉ 110 ɤȼ ɩɪɨɯɨɞɢɬ 
ɩɨ ɜɫɟɦɭ ɤɚɫɤɚɞɭ ɉɚɡɫɤɢɯ Ƚɗɋ. 
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Ɋɢɫɭɧɨɤ 1.3 – ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ Ʉɨɥɶɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɤɚɫɤɚɞɵ 

Ƚɗɋ 
 

Ɉɗɋ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ ɨɬɥɢɱɚɟɬɫɹ ɨɱɟɧɶ ɧɟɪɚɜɧɨɦɟɪɧɵɦ ɝɪɚɮɢɤɨɦ 
ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.4, ɩɨɷɬɨɦɭ ɞɚɧɧɚɹ Ɉɗɋ ɧɭɠɞɚɟɬɫɹ 
ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɥɹ ɫɝɥɚɠɢɜɚɧɢɹ ɩɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ 
ɩɨɜɵɲɟɧɢɹ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

 
Ɋɢɫɭɧɨɤ 1.4 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ Ɉɗɋ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ 

 
Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɨ ɭɞɚɥɟɧɚ ɨɬ ɛɥɢɠɚɣɲɟɣ 

ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɝ. Ɇɭɪɦɚɧɫɤ. Ɉɬ ɝ. Ɇɭɪɦɚɧɫɤ ɞɨ ɩɝɬ. 
ɇɢɤɟɥɶ ɩɪɨɯɨɞɢɬ ɮɟɞɟɪɚɥɶɧɚɹ ɬɪɚɫɫɚ Ɇ-18 «Ʉɨɥɚ». Ȼɥɢɠɚɣɲɢɟ ɩɨɪɬɵ – 
Ʌɢɢɧɚɯɚɦɚɪɢ ɜ ɉɟɱɟɧɝɫɤɨɦ ɡɚɥɢɜɟ ɢ Ɇɭɪɦɚɧɫɤ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 

Ⱦɚɧɧɵɟ ɨɛɴɟɤɬɚ 
Ɉɛɴɟɤɬ əɧɢɫɤɨɫɤɢ Ƚɗɋ ɧɚ ɪɟɤɟ ɉɚɡ 

Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ Ɇɭɪɦɚɧɫɤɚɹ ɨɛɥɚɫɬɶ 

Ⱦɚɧɧɵɟ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɈȾɍ 
ɈȾɍ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ (ɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ 

107,314 ɦɥɪɞ. ɤȼɬ∙ɱ) 

ɊȾɍ 
Ʉɨɥɶɫɤɨɟ ɊȾɍ (ɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ 17,12 

ɦɥɪɞ. ɤȼɬ∙ɱ) 
Ɋɟɡɟɪɜɵ ɇɚɝɪɭɡɨɱɧɵɣ 2%, ɚɜɚɪɢɣɧɵɣ 10% 

ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ 
Ʉɚɫɤɚɞ ɇɢɜɫɤɢɯ Ƚɗɋ, ɤɚɫɤɚɞ ɉɚɡɫɤɢɯ 
Ƚɗɋ, ɤɚɫɤɚɞ Ɍɭɥɨɦɫɤɢɯ Ƚɗɋ, ɤɚɫɤɚɞ 

ɋɟɪɟɛɪɹɧɫɤɢɯ Ƚɗɋ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇ே =8,6 

Ƚɪɚɮɢɤɢ ɩɨɬɪɟɛɥɟɧɢɹ Ɍɚɛɥɢɰɚ 2.8 

Ⱦɚɧɧɵɟ ɝɢɞɪɨɭɡɥɚ 

Ɉɬɦɟɬɤɚ ɇɉɍ, ɦ 110,5 
Ɉɬɦɟɬɤɚ ɫɭɯɨɝɨ ɞɧɚ, ɦ 93,0 

ɉɨɥɧɵɣ ɨɛɴɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɇɉɍ, 

ɤɦ3 
0,032 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ 
ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ 
ɫɨɨɪɭɠɟɧɢɹɯ, ɦ 

0,2 

ɋɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤɢ Ɋɚɡɨɦɤɧɭɬɵɣ ɤɚɫɤɚɞ 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ 
ɞɚɧɧɵɟ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ȼȻ Ɍɚɛɥɢɰɚ 2.2, ɪɢɫɭɧɨɤ 2.1 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɇȻ Ɍɚɛɥɢɰɵ 2.3-2.4, ɪɢɫɭɧɤɢ 2.2-2.3 

Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

0,7 

Ɍɪɟɛɨɜɚɧɢɹ ɩɨ 
ɫɚɧɢɬɚɪɧɨɦɭ ɩɪɨɩɭɫɤɭ 

Ɍɚɛɥɢɰɚ 2.5 

ɉɨɬɟɪɢ ɪɚɫɯɨɞɚ Ɍɚɛɥɢɰɚ 2.6 
Ɋɚɫɱɟɬɧɵɣ 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 
ɧɚɛɥɸɞɟɧɢɣ 

Ɍɚɛɥɢɰɚ 2.7 
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ȼ ɬɚɛɥɢɰɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ȼȻ 
(ɪɢɫ. 2.1). 
 
Ɍɚɛɥɢɰɚ 2.2 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ȼȻ 

V, ɤɦ3 Z, ɦ Zɪɚɫɱ, ɦ 
0,005 99,25 99,25 
0,01 102,63 102,64 
0,015 105,13 105,09 
0,02 107 107,06 
0,025 108,75 108,69 
0,03 110 110,03 
0,032 110,5 110,50 
0,035 111,13 111,12 
0,04 111,75 111,75 

 

 
Ɋɢɫɭɧɨɤ 2.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ȼȻ (ɫɜɟɪɯɭ ɭɤɚɡɚɧɨ ɩɨɥɢɧɨɦɢɧɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ 

ɤɪɢɜɨɣ) 
 

ȼ ɬɚɛɥɢɰɟ 2.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ȼȻ 
(ɪɢɫ. 2.2). 

 
Ɍɚɛɥɢɰɚ 2.3 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɞɥɹ ɡɢɦɵ 

Q, ɦ3/ɫ Z, ɦ Zɪɚɫɱ, ɦ 
0 93 93 

270 96,5 96,5 
540 99,4 99,4 
810 102,1 102,1 
1080 104,9 104,9 
1350 107,3 107,3 
1620 109,7 109,7 

 

y = -17 714 175552,0000000000000x6 + 2 497 279842,5600000000000x5 -
146 659624,3570000000000x4 + 4 665158,1118643800000x3 -

91924,8113441691000x2 + 1 471,3853197448100x + 93,6904160935961
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Ɋɢɫɭɧɨɤ 2.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɇȻ ɞɥɹ ɡɢɦɵ (ɫɜɟɪɯɭ ɭɤɚɡɚɧɨ ɩɨɥɢɧɨɦɢɧɚɥɶɧɨɟ 

ɭɪɚɜɧɟɧɢɟ ɤɪɢɜɨɣ) 
 
ȼ ɬɚɛɥɢɰɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ȼȻ 

(ɪɢɫ. 2.3). 
 

Ɍɚɛɥɢɰɚ 2.4 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɞɥɹ ɥɟɬɚ 
Q, ɦ3/ɫ Z, ɦ Zɪɚɫɱ, ɦ 

0 93,0 93,0 
386 96,5 97,8 
771 99,4 101,7 
1157 102,1 105,7 
1543 104,9 108,9 
1929 107,3 119,9 
2314 109,7 187,9 

 

 
Ɋɢɫɭɧɨɤ 2.3 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɇȻ ɞɥɹ ɥɟɬɚ (ɫɜɟɪɯɭ ɭɤɚɡɚɧɨ 

ɩɨɥɢɧɨɦɢɧɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɤɪɢɜɨɣ) 

y = 0,000000000000000008603916026618x6 -

0,000000000000038911210283353200x5 + 0,000000000063506579769251300000x4

- 0,000000043819541106771000000000x3 + 

0,000009042068413123160000000000x2 + 0,012660493370276500000000000000x 

+ 92,999999822521200000000000000000
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ȼ ɬɚɛɥɢɰɟ 2.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɪɨɩɭɫɤɭ. 
 

Ɍɚɛɥɢɰɚ 2.5 – Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɪɨɩɭɫɤɭ 
Ɇɟɫɹɰ I II  III IV  V VI  VII VIII IX  X XI  XII 

Q, ɦ3/ɫ, 51% 52 47 41 171 389 284 196 99 113 152 122 94 

ɋɚɧ. ɩɪɨɩɭɫɤ, ɦ3/ɫ 29 29 29 29 29 29 29 29 29 29 29 29 

 
ȼ ɬɚɛɥɢɰɟ 2.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɨɬ ɢɫɩɚɪɟɧɢɹ, 

ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ. 
 

Ɍɚɛɥɢɰɚ 2.6 – ɉɨɬɟɪɢ ɪɚɫɯɨɞɚ 
Ɇɟɫɹɰ I II  III IV  V VI  VII VIII IX  X XI  XII 

Qɢɫɩ, ɦ3/ɫ 1 1 1 2 2 2 2 1 1 1 1 1 

Qɥ, ɦ3/ɫ 1 2 1 -2 -3 -1 -1 -1 -1 -1 4 2 

Qɮ, ɦ3/ɫ 1 1 1 1 1 1 1 1 1 1 1 1 

 
ȼ ɬɚɛɥɢɰɟ 2.7 ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɉɚɡ 

(ɪɚɫɯɨɞɵ ɭɤɚɡɚɧɵ ɜ ɦ3/ɫ). 
 

Ɍɚɛɥɢɰɚ 2.7 - ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɉɚɡ 
№ ɝɨɞɚ Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX X XI  XII Qɫɪ. ɝɨɞ 

1 1925 46 42 42 186 321 290 165 93 99 107 109 62 130 

2 1926 48 43 38 182 414 302 208 91 104 140 112 87 147 

3 1927 72 65 56 243 593 332 224 143 129 162 124 88 186 

4 1928 68 60 53 211 569 383 226 150 137 193 147 127 194 

5 1929 70 58 53 194 561 369 245 156 142 190 138 127 192 

6 1930 63 58 58 215 496 326 204 171 136 170 149 95 178 

7 1931 77 72 63 223 315 306 176 91 103 144 142 104 151 

8 1932 51 46 45 186 295 282 163 88 84 106 106 69 127 

9 1933 43 42 42 182 200 223 150 73 51 88 100 52 104 

10 1934 47 45 44 190 200 174 142 43 69 102 100 76 103 

11 1935 39 36 35 157 240 176 160 73 76 100 90 37 102 

12 1936 56 47 42 167 199 198 161 88 86 102 102 69 110 

13 1937 49 44 41 182 315 288 162 91 95 114 103 70 130 

14 1938 78 66 60 237 299 214 204 137 120 147 145 84 149 

15 1939 84 68 62 311 621 525 265 218 198 229 207 181 247 

16 1940 67 61 53 192 555 353 234 148 137 183 135 125 187 

17 1941 77 66 56 198 563 436 227 154 142 81 124 102 185 

18 1942 71 65 58 190 569 348 252 148 148 180 136 119 190 

19 1943 56 48 42 182 483 322 220 158 150 165 158 92 173 

20 1944 66 47 41 236 577 393 271 159 136 185 124 103 195 

21 1945 65 60 56 194 568 469 219 133 145 60 140 113 185 

22 1946 48 45 40 194 351 298 215 99 104 137 111 98 145 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7 
№ ɝɨɞɚ Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX X XI  XII Qɫɪ. ɝɨɞ 

23 1947 58 53 50 234 356 312 296 165 129 165 131 101 171 

24 1948 40 34 35 190 295 162 133 81 35 51 63 30 96 

25 1949 45 40 39 166 153 232 162 83 64 91 93 53 102 

26 1950 42 39 40 166 326 262 122 79 95 91 106 53 118 

27 1951 45 44 41 182 196 183 150 90 107 98 102 83 110 

28 1952 87 45 45 194 201 213 157 81 72 106 110 52 114 

29 1953 83 62 60 219 496 437 258 173 182 52 190 127 195 

30 1954 68 61 60 212 470 454 257 138 141 183 135 111 191 

31 1955 61 48 45 173 401 309 356 162 100 162 124 88 169 

32 1956 46 45 44 182 213 241 117 78 89 98 100 59 109 

33 1957 59 47 41 161 200 182 166 125 105 110 92 47 111 

34 1958 42 38 36 153 171 181 200 90 81 94 80 33 100 

35 1959 47 42 43 219 329 277 155 80 100 98 98 65 129 

36 1960 62 61 58 202 566 342 253 157 120 185 147 111 189 

37 1961 69 52 51 228 574 360 240 152 141 188 139 124 193 

38 1962 69 58 53 222 530 419 220 171 134 185 139 105 192 

39 1963 78 64 61 218 576 484 275 158 162 137 159 126 208 

40 1964 72 61 60 182 218 163 157 60 74 107 79 61 108 

41 1965 67 58 54 194 174 206 120 83 68 106 104 65 108 

42 1966 45 42 39 153 309 255 152 87 94 94 84 54 117 

43 1967 54 45 43 202 602 338 240 161 128 183 138 101 186 

44 1968 49 40 40 161 304 265 133 82 110 107 104 61 121 

45 1969 53 42 41 154 160 191 159 76 72 95 91 52 99 

46 1970 48 46 43 161 342 294 166 97 107 132 116 102 138 

47 1971 64 56 55 194 436 304 185 83 96 150 109 89 152 

48 1972 64 58 49 186 360 300 185 90 107 142 114 101 146 

49 1973 62 56 53 228 345 315 183 163 134 158 150 90 162 

50 1974 46 42 40 187 419 317 213 154 135 158 142 87 162 

ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ 59 51 48 196 381 300 198 118 111 132 121 86 150 

 
ȼ ɬɚɛɥɢɰɟ 2.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɩɨɬɪɟɛɥɟɧɢɹ, ɜɡɹɬɵɟ ɫ 

ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ [4]. 
 
Ɍɚɛɥɢɰɚ 2.8 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɩɨɬɪɟɛɥɟɧɢɹ 

ɑɚɫɵ 
ɂɡɦɟɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɞɥɹ ɪɚɡɧɵɯ ɦɟɫɹɰɟɜ, Ɇȼɬ 

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

0 2079 1875 1850 1661 1499 1384 1401 1461 1586 1751 1867 1926 

1 1991 1790 1768 1576 1395 1304 1321 1383 1517 1661 1794 1838 

2 1939 1746 1721 1537 1343 1253 1273 1333 1467 1619 1748 1793 

3 1915 1718 1691 1521 1327 1209 1247 1304 1446 1598 1709 1766 

4 1902 1701 1680 1506 1286 1179 1219 1288 1435 1585 1697 1751 

5 1922 1724 1676 1522 1293 1189 1203 1261 1439 1613 1706 1759 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.8 

ɑɚɫɵ 
ɂɡɦɟɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɞɥɹ ɪɚɡɧɵɯ ɦɟɫɹɰɟɜ, Ɇȼɬ 

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

6 1972 1767 1682 1551 1341 1217 1234 1260 1470 1675 1720 1812 

7 2087 1868 1691 1624 1423 1319 1297 1292 1547 1777 1753 1911 

8 2226 1984 1725 1740 1512 1420 1406 1358 1651 1857 1797 2029 

9 2349 2054 1809 1846 1620 1542 1503 1446 1749 1949 1858 2136 

10 2381 2103 1888 1896 1678 1600 1566 1515 1803 2001 1926 2163 

11 2395 2098 1922 1894 1679 1612 1584 1537 1813 2005 1980 2165 

12 2382 2082 1925 1888 1653 1608 1572 1539 1796 1987 1985 2153 

13 2356 2073 1913 1884 1656 1614 1572 1538 1798 1973 1994 2157 

14 2357 2071 1911 1884 1652 1613 1576 1537 1791 1985 2011 2151 

15 2344 2069 1902 1883 1637 1614 1571 1539 1773 1985 2019 2158 

16 2351 2058 1896 1867 1624 1599 1559 1532 1757 1980 2045 2164 

17 2385 2049 1896 1846 1598 1594 1548 1539 1748 1967 2104 2199 

18 2394 2082 1913 1840 1593 1579 1535 1535 1750 2021 2128 2202 

19 2389 2098 1979 1837 1580 1559 1534 1542 1790 2069 2136 2195 

20 2359 2087 2034 1843 1570 1542 1525 1555 1845 2046 2108 2169 

21 2336 2060 2031 1889 1568 1525 1526 1566 1834 2021 2067 2139 

22 2284 2005 1979 1865 1601 1521 1521 1592 1769 1954 1995 2096 

23 2201 1933 1908 1793 1581 1486 1498 1527 1681 1850 1936 2023 

 
2.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.2.1 ȼɵɛɨɪ ɜɢɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ 
 
ȼɢɞ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɨɛɴɟɦɭ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɫɬɨɤɚ ɪɟɤɢ – ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 

ߚ  = ܸ˒ ˑˎܹ̝ ˓ . (2.1) 

 
ɉɪɢ ߚ > Ͳ,ͳ ɜɢɞ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞɢɱɧɵɦ. ɉɪɢ ߚ < Ͳ,ͳ – 

ɫɭɬɨɱɧɵɦ. 
Ɉɛɴɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɫɬɨɤɚ: 
 ܹ̝ ˓ = ܳ˔˓ ∙ ͵͸ͲͲ ∙ ʹͶ ∙ ͵͸ͷ ∙ ͳͲ−ଽ, (2.2) 
 

ɝɞɟ ܳ˔˓ ɢɡ ɬɚɛɥɢɰɵ 2.7 ɪɚɜɧɨ 150 ɦ3/ɫ. 
 ܹ̝ ˓ = ͳͷͲ ∙ ͵͸ͲͲ ∙ ʹͶ ∙ ͵͸ͷ ∙ ͳͲ−ଽ = Ͷ,͹͵ ሺˍˏଷሻ. 
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ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɢɡɜɟɫɬɟɧ, ɩɨɤɚ ɧɟɢɡɜɟɫɬɧɚ ɨɬɦɟɬɤɚ 
ɍɆɈ. Ɉɞɧɚɤɨ ɜɢɞɧɨ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ߚ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ: 

 Ͳ ൑ ߚ ൑ ܸ˅ ˇ˘˓ܹ̝ ˓ . 
 

ɝɞɟ ܸ˅ ˇ˘˓ = Ͳ,Ͳ͵ʹ ɢɡ ɬɚɛɥɢɰɵ 2.1. 
 ܸ˅ ˇ˘˓ܹ̝ ˓ = Ͳ,Ͳ͵ʹͶ,͹͵ = Ͳ,ͲͲ͹ < Ͳ,ͳ. 

 
ȼɵɜɨɞ: ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɭɬɨɱɧɨɟ. 
 
2.2.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 

Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ (ɪɢɫ. 2.4) ɫɬɪɨɢɬɫɹ ɩɨ ɞɚɧɧɵɦ ɢɡ 
ɬɚɛɥɢɰɵ 2.7: 

 
Ɋɢɫɭɧɨɤ 2.4 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ ɪɟɤɢ ɉɚɡ 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɫɪɟɞɧɟɝɨɞɨɜɵɦ ɪɚɫɯɨɞɚɦ. Ⱦɥɹ ɷɬɨɝɨ 

ɪɚɧɠɢɪɭɟɦ ɝɨɞɚ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ. Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ 
ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 Pሺmሻ = mn + ͳ ∙ ͳͲͲ%, (2.3) 

 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ; 
n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
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ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.9: 
 
Ɍɚɛɥɢɰɚ 2.9 - Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɫɪɟɞɧɟɝɨɞɨɜɵɦ ɪɚɫɯɨɞɚɦ 

ɇɨɦɟɪ ɝɨɞɚ Ƚɨɞɵ Qɫɪ. ɝɨɞ, ɦ3/ɫ Ɋ, % 
1 1939 247 2 
2 1963 208 4 
3 1944 195 6 
4 1953 195 8 
5 1928 194 10 
6 1961 193 12 
7 1929 192 14 
8 1962 192 16 
9 1954 191 18 
10 1942 190 20 
11 1960 189 22 
12 1940 187 24 
13 1927 186 25 
14 1967 186 27 
15 1941 185 29 
16 1945 185 31 
17 1930 178 33 
18 1943 173 35 
19 1947 171 37 
20 1955 169 39 
21 1973 162 41 
22 1974 162 43 
23 1971 152 45 
24 1931 151 47 
25 1938 149 49 
26 1926 147 51 
27 1972 146 53 
28 1946 145 55 
29 1970 138 57 
30 1925 130 59 
31 1937 130 61 
32 1959 129 63 
33 1932 127 65 
34 1968 121 67 
35 1950 118 69 
36 1966 117 71 
37 1952 114 73 
38 1957 111 75 
39 1936 110 76 
40 1951 110 78 
41 1956 109 80 
42 1964 108 82 
43 1965 108 84 
44 1933 104 86 
45 1934 103 88 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.9 
ɇɨɦɟɪ ɝɨɞɚ Ƚɨɞɵ Qɫɪ. ɝɨɞ, ɦ3/ɫ Ɋ, % 

46 1935 102 90 
47 1949 102 92 
48 1958 100 94 
49 1969 99 96 
50 1948 96 98 

 
Ȼɚɡɨɜɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (Ɋ = 90%) ɨɛɨɡɧɚɱɟɧ ɝɨɥɭɛɵɦ ɰɜɟɬɨɦ, 

ɫɪɟɞɧɟɜɨɞɧɵɣ (Ɋ = 51%) - ɫɜɟɬɥɨ-ɨɪɚɧɠɟɜɵɦ. 
Ƚɨɞ ɞɟɥɢɬɫɹ ɧɚ 2 ɩɟɪɢɨɞɚ – ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ, ɫɨɝɥɚɫɧɨ ɝɢɞɪɨɝɪɚɮɭ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ (ɪɢɫ. 2.4). ɉɨɥɨɜɨɞɧɵɦ ɫɱɢɬɚɟɬɫɹ ɦɟɫɹɰ, ɜɨ ɜɪɟɦɹ 
ɤɨɬɨɪɨɝɨ ɪɚɫɯɨɞ ɪɟɤɢ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɟɧ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. ȼ ɬɚɛɥɢɰɟ 2.7 
ɬɚɤɨɣ ɩɟɪɢɨɞ ɨɛɨɡɧɚɱɟɧ ɠɟɥɬɵɦ ɰɜɟɬɨɦ. Ɉɫɬɚɥɶɧɨɣ ɩɟɪɢɨɞ – ɦɟɠɟɧɶ. 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɜɵɛɪɚɧɧɵɟ ɝɨɞɚ, ɫ ɪɚɧɠɢɪɨɜɚɧɧɵɦɢ ɝɨɞɚɦɢ 
ɢ ɪɚɫɯɨɞɚɦɢ ɜ ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɢ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ, ɜ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɚ ɤɨɪɪɟɤɬɢɪɨɜɤɚ. 

ȼɵɱɢɫɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɥɹ ɩɨɥɨɜɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɩɨ ɮɨɪɦɭɥɟ (2.3). 
Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.10 (ɜɫɟ ɪɚɫɯɨɞɵ ɜ ɦ3/ɫ): 
 
Ɍɚɛɥɢɰɚ 2.10 - Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɥɹ ɩɨɥɨɜɨɞɧɨɝɨ ɩɟɪɢɨɞɚ 

№ ɝɨɞɚ Ƚɨɞɵ IV V VI  VII Q ɩɨɥɧ ɫɪ Ƚɨɞɵ Q ɩɨɥɧ ɫɪ Ɋ,% 

1 1925 186 321 290 165 241 1939 431 2 

2 1926 182 414 302 208 277 1963 388 4 

3 1927 243 593 332 224 348 1944 369 6 

4 1928 211 569 383 226 347 1945 363 8 

5 1929 194 561 369 245 342 1941 356 10 

6 1930 215 496 326 204 310 1953 353 12 

7 1931 223 315 306 176 255 1961 351 14 

8 1932 186 295 282 163 232 1927 348 16 

9 1933 182 200 223 150 189 1954 348 18 

10 1934 190 200 174 142 177 1962 348 20 

11 1935 157 240 176 160 183 1928 347 22 

12 1936 167 199 198 161 181 1967 346 24 

13 1937 182 315 288 162 237 1929 342 25 

14 1938 237 299 214 204 239 1960 341 27 

15 1939 311 621 525 265 431 1942 340 29 

16 1940 192 555 353 234 334 1940 334 31 

17 1941 198 563 436 227 356 1930 310 33 

18 1942 190 569 348 252 340 1955 310 35 

19 1943 182 483 322 220 302 1943 302 37 

20 1944 236 577 393 271 369 1947 300 39 

21 1945 194 568 469 219 363 1974 284 41 

22 1946 194 351 298 215 265 1971 280 43 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.10 
№ ɝɨɞɚ Ƚɨɞɵ IV V VI  VII Q ɩɨɥɧ ɫɪ Ƚɨɞɵ Q ɩɨɥɧ ɫɪ Ɋ,% 

23 1947 234 356 312 296 300 1926 277 45 

24 1948 190 295 162 133 195 1973 268 47 

25 1949 166 153 232 162 178 1946 265 49 

26 1950 166 326 262 122 219 1972 258 51 

27 1951 182 196 183 150 178 1931 255 53 

28 1952 194 201 213 157 191 1959 245 55 

29 1953 219 496 437 258 353 1925 241 57 

30 1954 212 470 454 257 348 1970 241 59 

31 1955 173 401 309 356 310 1938 239 61 

32 1956 182 213 241 117 188 1937 237 63 

33 1957 161 200 182 166 177 1932 232 65 

34 1958 153 171 181 200 176 1950 219 67 

35 1959 219 329 277 155 245 1966 217 69 

36 1960 202 566 342 253 341 1968 216 71 

37 1961 228 574 360 240 351 1948 195 73 

38 1962 222 530 419 220 348 1952 191 75 

39 1963 218 576 484 275 388 1933 189 76 

40 1964 182 218 163 157 180 1956 188 78 

41 1965 194 174 206 120 174 1935 183 80 

42 1966 153 309 255 152 217 1936 181 82 

43 1967 202 602 338 240 346 1964 180 84 

44 1968 161 304 265 133 216 1949 178 86 

45 1969 154 160 191 159 166 1951 178 88 

46 1970 161 342 294 166 241 1934 177 90 

47 1971 194 436 304 185 280 1957 177 92 

48 1972 186 360 300 185 258 1958 176 94 

49 1973 228 345 315 183 268 1965 174 96 

50 1974 187 419 317 213 284 1969 166 98 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ: 
ଽ଴%ሺ˒ˑˎˑ˅.ሻܭ  = ܳ˔˓.˒ˑˎˑ˅.ଵଽଷସˆ.ሺ˕ˈˍ˖щˋˌሻܳ˔˓.˒ˑˎˑ˅.ଵଽଷହˆ.ሺ˄˃ˊˑ˅ыˌሻ = ͳ͹͹ͳͺ͵ = Ͳ,ͻ͸͹; (2.4) 

ହଵ%ሺ˒ˑˎˑ˅.ሻܭ  = ܳ˔˓.˔˓ˈˇːˈ˅ˑˇː.ଵଽ଻ଶˆ.ሺ˕ˈˍ˖щˋˌሻܳ˔˓.˔˓ˈˇːˈ˅ˑˇː.ଵଽଶ଺ˆ.ሺ˄˃ˊˑ˅ыˌሻ = ʹͷͺʹ͹͹ = Ͳ,ͻ͵ͳ; 
 

(2.5) 

ȼɵɱɢɫɥɹɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɥɹ ɦɟɠɟɧɧɨɝɨ ɩɟɪɢɨɞɚ ɩɨ ɮɨɪɦɭɥɟ (2.3). 
Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.11 (ɜɫɟ ɪɚɫɯɨɞɵ ɜ ɦ3/ɫ): 
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Ɍɚɛɥɢɰɚ 2.11 - Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɥɹ ɦɟɠɟɧɧɨɝɨ ɩɟɪɢɨɞɚ 
№ 

ɝɨɞɚ 
Ƚɨɞɵ I II  III  VIII IX  X XI  XII Q ɦɟɠ. ɫɪ. Ƚɨɞɵ Q ɦɟɠ. ɫɪ. Ɋ, % 

1 1925 46 42 42 93 99 107 109 62 75 1939 156 2 

2 1926 48 43 38 91 104 140 112 87 83 1963 118 4 

3 1927 72 65 56 143 129 162 124 88 105 1928 117 6 

4 1928 68 60 53 150 137 193 147 127 117 1929 117 8 

5 1929 70 58 53 156 142 190 138 127 117 1942 116 10 

6 1930 63 58 58 171 136 170 149 95 113 1953 116 12 

7 1931 77 72 63 91 103 144 142 104 100 1961 115 14 

8 1932 51 46 45 88 84 106 106 69 74 1940 114 16 

9 1933 43 42 42 73 51 88 100 52 61 1962 114 18 

10 1934 47 45 44 43 69 102 100 76 66 1930 113 20 

11 1935 39 36 35 73 76 100 90 37 61 1960 113 22 

12 1936 56 47 42 88 86 102 102 69 74 1954 112 24 

13 1937 49 44 41 91 95 114 103 70 76 1943 109 25 

14 1938 78 66 60 137 120 147 145 84 105 1944 108 27 

15 1939 84 68 62 218 198 229 207 181 156 1973 108 29 

16 1940 67 61 53 148 137 183 135 125 114 1947 107 31 

17 1941 77 66 56 154 142 81 124 102 100 1967 107 33 

18 1942 71 65 58 148 148 180 136 119 116 1927 105 35 

19 1943 56 48 42 158 150 165 158 92 109 1938 105 37 

20 1944 66 47 41 159 136 185 124 103 108 1974 101 39 

21 1945 65 60 56 133 145 60 140 113 97 1931 100 41 

22 1946 48 45 40 99 104 137 111 98 85 1941 100 43 

23 1947 58 53 50 165 129 165 131 101 107 1955 99 45 

24 1948 40 34 35 81 35 51 63 30 46 1945 97 47 

25 1949 45 40 39 83 64 91 93 53 64 1972 91 49 

26 1950 42 39 40 79 95 91 106 53 68 1971 88 51 

27 1951 45 44 41 90 107 98 102 83 76 1970 86 53 

28 1952 87 45 45 81 72 106 110 52 75 1946 85 55 

29 1953 83 62 60 173 182 52 190 127 116 1926 83 57 

30 1954 68 61 60 138 141 183 135 111 112 1957 78 59 

31 1955 61 48 45 162 100 162 124 88 99 1937 76 61 

32 1956 46 45 44 78 89 98 100 59 70 1951 76 63 

33 1957 59 47 41 125 105 110 92 47 78 1965 76 65 

34 1958 42 38 36 90 81 94 80 33 62 1925 75 67 

35 1959 47 42 43 80 100 98 98 65 72 1952 75 69 

36 1960 62 61 58 157 120 185 147 111 113 1932 74 71 

37 1961 69 52 51 152 141 188 139 124 115 1936 74 73 

38 1962 69 58 53 171 134 185 139 105 114 1968 74 75 

39 1963 78 64 61 158 162 137 159 126 118 1959 72 76 

40 1964 72 61 60 60 74 107 79 61 72 1964 72 78 

41 1965 67 58 54 83 68 106 104 65 76 1956 70 80 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.11 
№ 

ɝɨɞɚ 
Ƚɨɞɵ I II  III  VIII IX  X XI  XII Q ɦɟɠ. ɫɪ. Ƚɨɞɵ Q ɦɟɠ. ɫɪ. Ɋ, % 

42 1966 45 42 39 87 94 94 84 54 67 1950 68 82 

43 1967 54 45 43 161 128 183 138 101 107 1966 67 84 

44 1968 49 40 40 82 110 107 104 61 74 1934 66 86 

45 1969 53 42 41 76 72 95 91 52 65 1969 65 88 

46 1970 48 46 43 97 107 132 116 102 86 1949 64 90 

47 1971 64 56 55 83 96 150 109 89 88 1958 62 92 

48 1972 64 58 49 90 107 142 114 101 91 1933 61 94 

49 1973 62 56 53 163 134 158 150 90 108 1935 61 96 

50 1974 46 42 40 154 135 158 142 87 101 1948 46 98 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ: 
ଽ଴%ሺˏˈˉ.ሻܭ  = ܳ˔˓.ˏˈˉ.ଵଽସଽˆ.ሺ˕ˈˍ˖щˋˌሻܳ˔˓.ˏˈˉ.ଵଽଷହˆ.ሺ˄˃ˊˑ˅ыˌሻ = ͸Ͷ͸ͳ = ͳ,ͲͶͻ; (2.6) 

ହଵ%ሺˏˈˉ.ሻܭ  = ܳ˔˓.˔˓ˈˇːˈ˅ˑˇː.ଵଽ଻ଵˆ.ሺ˕ˈˍ˖щˋˌሻܳ˔˓.˔˓ˈˇːˈ˅ˑˇː.ଵଽଶ଺ˆ.ሺ˄˃ˊˑ˅ыˌሻ = ͺͺͺ͵ = ͳ,Ͳ͸Ͳ; (2.7) 

 
ɉɨɥɭɱɚɟɬɫɹ ɢɫɩɪɚɜɥɟɧɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ. Ɋɚɫɯɨɞɵ ɦɟɠɟɧɧɵɯ ɦɟɫɹɰɟɜ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɭɦɧɨɠɚɸɬɫɹ ɧɚ ܭଽ଴%ሺˏˈˉ.ሻ. Ɋɚɫɯɨɞɵ ɩɨɥɨɜɨɞɧɵɯ ɦɟɫɹɰɟɜ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɭɦɧɨɠɚɸɬɫɹ ɧɚ ܭଽ଴%ሺ˒ˑˎˑ˅.ሻ. ɉɪɢ ɷɬɨɦ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ 
ɧɟ ɞɨɥɠɟɧ ɢɡɦɟɧɢɬɶɫɹ. Ɋɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɟ 2.12 (ɜɫɟ ɪɚɫɯɨɞɵ ɜ ɦ3/ɫ): 

 
Ɍɚɛɥɢɰɚ 2.12 - ɂɫɩɪɚɜɥɟɧɢɟ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
Ƚɨɞ ɪ=90% I II  III  IV  V VI  VII VIII IX  X XI  XII Qɫɪ. ɝɨɞ 

1935 39 36 35 157 240 176 160 73 76 100 90 37 102 
1935 ɢɫɩɪ 41 38 37 152 232 170 155 77 80 105 94 39 102 

 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɧɟ ɢɡɦɟɧɢɥɫɹ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɧɟ 

ɬɪɟɛɭɟɬɫɹ. 
ɉɨɥɭɱɚɟɬɫɹ ɢɫɩɪɚɜɥɟɧɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. Ɋɚɫɯɨɞɵ ɦɟɠɟɧɧɵɯ ɦɟɫɹɰɟɜ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɭɦɧɨɠɚɸɬɫɹ ɧɚ ܭହଵ%ሺˏˈˉ.ሻ. Ɋɚɫɯɨɞɵ ɩɨɥɨɜɨɞɧɵɯ ɦɟɫɹɰɟɜ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɭɦɧɨɠɚɸɬɫɹ ɧɚ ܭହଵ%ሺ˒ˑˎˑ˅.ሻ. ɉɪɢ ɷɬɨɦ ɫɪɟɞɧɟɝɨɞɨɜɨɣ 
ɪɚɫɯɨɞ ɧɟ ɞɨɥɠɟɧ ɢɡɦɟɧɢɬɶɫɹ. Ɋɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɟ 2.13 (ɜɫɟ ɪɚɫɯɨɞɵ ɜ ɦ3/ɫ): 

 
Ɍɚɛɥɢɰɚ 2.13 - ɂɫɩɪɚɜɥɟɧɢɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
Ƚɨɞ ɪ=51% I II  III  IV  V VI  VII VIII IX  X XI  XII Qɫɪ. ɝɨɞ 

1926 48 43 38 182 414 302 208 91 104 140 112 87 147 
1926 ɢɫɩɪ 51 46 40 169 385 281 194 97 110 148 119 92 144 
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ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɢɡɦɟɧɢɥɫɹ. Ɋɟɞɚɤɬɢɪɭɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɩɪɢɜɟɞɟɧɢɹ ɬɚɤ, ɱɬɨɛɵ ɝɨɞ ɨɫɬɚɥɫɹ ɧɚ ɭɪɨɜɧɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 51%, ɧɨ ɩɪɢ ɷɬɨɦ 
ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɫɬɚɥ ɩɪɟɠɧɢɦ: 

ହଵ%ሺˏˈˉ.ሻܭ  = ͳ,Ͳͺͷ; 
ହଵ%ሺ˒ˑˎˑ˅.ሻܭ  = Ͳ,ͻͶͲ. 

 
Ɋɟɡɭɥɶɬɚɬ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧ 

ɜ ɬɚɛɥɢɰɟ 2.14 (ɜɫɟ ɪɚɫɯɨɞɵ ɜ ɦ3/ɫ): 
 

Ɍɚɛɥɢɰɚ 2.14 - Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɢɫɩɪɚɜɥɟɧɢɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
Ƚɨɞ ɪ=51% I II  III  IV  V VI  VII VIII IX  X XI  XII Qɫɪ. ɝɨɞ 

1926 48 43 38 182 414 302 208 91 104 140 112 87 147 

1926 ɢɫɩɪ 52 47 41 171 389 284 196 99 113 152 122 94 147 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɹɬɫɹ ɝɢɞɪɨɝɪɚɮɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɫ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. (ɪɢɫɭɧɨɤ 2.5). 

 
Ɋɢɫɭɧɨɤ 2.5 - Ƚɢɞɪɨɝɪɚɮɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɫ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥɨ ɞɨɫɬɢɝɧɭɬɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% 

ɪɚɫɯɨɞɨɜ ɦɟɠɟɧɧɵɯ ɢ ɩɨɥɨɜɨɞɧɵɯ ɦɟɫɹɰɟɜ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɟɝɨ 
ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɚ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 51% ɪɚɫɯɨɞɨɜ 
ɦɟɠɟɧɧɵɯ ɢ ɩɨɥɨɜɨɞɧɵɯ ɦɟɫɹɰɟɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɟɝɨ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ 
ɪɚɫɯɨɞɚ. 
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2.3 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 
 

2.3.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɪɨɩɭɫɤɭ 
 

Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɛɥɢɰɵ 2.5, 2.6, 2.14. 
 ȼɵɱɢɫɥɹɟɬɫɹ ɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ (ɪɚɫɯɨɞɵ ɫ 

ɜɵɱɟɬɨɦ ɩɨɬɟɪɶ ɧɚ ɢɫɩɚɪɟɧɢɟ ɢ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ). 
 Ɉɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɢ ɪɚɜɧɨɣ ɨɬɦɟɬɤɟ 

ɇɉɍ (ɬɚɛɥ. 2.1). 
 Ɋɚɫɯɨɞ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɪɚɜɟɧ ɫɭɦɦɟ ɩɨɥɟɡɧɨɝɨ ɪɚɫɯɨɞɚ ɢ 

ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɯɨɞɚ. 
 Ɉɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɦɟɧɹɟɬɫɹ ɩɨ ɩɨɥɢɧɨɦɢɧɚɥɶɧɨɦɭ ɡɚɤɨɧɭ 

(ɪɢɫ. 2.2, 2.3). 
 ɇɚɩɨɪ ɪɚɜɟɧ ɪɚɡɧɨɫɬɢ ɨɬɦɟɬɨɤ ȼȻ ɢ ɇȻ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɧɚɩɨɪɚ, 

ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 2.1. 
 Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʒܰЭʠ = ݇ே ∙ ܳʞ ∙  (2.8) .ܪ
 
 Ɇɨɳɧɨɫɬɶ Ƚɗɋ, ɤɨɬɨɪɚɹ ɜɵɞɚɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɩɨɞɞɟɪɠɚɧɢɹ ɫɚɧɢɬɚɪɧɨɝɨ ɩɪɨɩɭɫɤɚ: 
 ʠܰʏʜ = ݇ே ∙ ܳʠʏʜ ∙  (2.9) .ܪ
 
 Ɇɨɳɧɨɫɬɶ ݀ܰ, ɨɫɬɚɸɳɚɹɫɹ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɹɜɥɹɟɬɫɹ 

ɪɚɡɧɨɫɬɶɸ ʒܰЭʠ ɢ ʠܰʏʜ. 
 ݀Э – ɷɧɟɪɝɢɹ, ɜɵɞɚɸɳɚɹɫɹ ɡɚ ɫɭɬɤɢ ɪɟɝɭɥɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɶɸ ݀ܰ. 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.15: 

 
Ɍɚɛɥɢɰɚ 2.15 – Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

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

Qɉ, ɦ3/ɫ 49 43 38 170 389 282 194 98 112 151 116 90 

ZBȻ, ɦ 110,5 110,5 110,5 110,5 110,5 110,5 110,5 110,5 110,5 110,5 110,5 110,5 

QɇȻ, ɦ3/ɫ 50 44 39 171 390 283 195 99 113 152 117 91 

ZɇȻ, ɦ 93,65 93,57 93,51 95,26 97,86 96,66 95,57 94,31 94,49 95,01 94,55 94,20 

H, ɦ 16,65 16,73 16,79 15,04 12,44 13,64 14,73 15,99 15,81 15,29 15,75 16,10 

NȽɗɋ, Ɇȼɬ 7 6 6 22 42 33 25 14 15 20 16 13 

NɋȺɇ, Ɇȼɬ 4 4 4 4 4 4 4 4 4 4 4 4 

dN, Ɇȼɬ 3 2 2 18 38 29 21 10 11 16 12 9 

dɗ, Ɇȼɬ∙ɱ 72 24 24 432 912 696 504 240 264 384 288 216 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜɵɹɫɧɟɧɨ ɩɪɢɦɟɪɧɵɟ ɡɧɚɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɜɵɞɚɜɚɟɦɨɣ ɡɚ ɫɭɬɤɢ ɦɨɳɧɨɫɬɶɸ ݀ܰ. ɗɬɨ ɭɩɪɨɫɬɢɬ ɞɚɥɶɧɟɣɲɢɟ ɜɨɞɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ. 

 
2.3.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɬɢɩɢɱɧɨɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ. ɉɚɪɚɥɥɟɥɶɧɨ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɭɬɨɱɧɵɟ 
ɡɧɚɱɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɤɢ ɞɥɹ ɊȾɍ, ɜɡɹɬɵɟ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 
[4]. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɦɟɫɹɰ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɢ 
ɧɚɢɦɟɧɶɲɢɦ ɩɨɥɟɡɧɵɦ ɪɚɫɯɨɞɨɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɡɧɚɱɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ Ƚɗɋ. ȼɵɛɢɪɚɟɬɫɹ ɹɧɜɚɪɶ. ɋɭɬɨɱɧɵɟ ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɤɢ ɞɥɹ ɹɧɜɚɪɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.16. 

ȼɵɛɢɪɚɟɬɫɹ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ. ɗɬɨ ɡɧɚɱɟɧɢɟ ɨɬɧɢɦɚɟɬɫɹ ɨɬ ɦɨɳɧɨɫɬɟɣ 
ɤɚɠɞɨɝɨ ɱɚɫɚ. ɋɭɦɦɚ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ ݀Э, ɩɨɥɭɱɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 2.15. 

 
Ɍɚɛɥɢɰɚ 2.16 – ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɡɨɧɵ ɪɚɛɨɬɵ Ƚɗɋ 

ɑɚɫɵ P, Ɇȼɬ Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ: 2376 
0 2079 -297 
1 1991 -385 
2 1939 -437 
3 1915 -461 
4 1902 -474 
5 1922 -454 
6 1972 -404 
7 2087 -289 
8 2226 -150 
9 2349 -27 
10 2381 5 
11 2395 19 
12 2382 6 
13 2356 -20 
14 2357 -19 
15 2344 -32 
16 2351 -25 
17 2385 9 
18 2394 18 
19 2389 13 
20 2359 -17 
21 2336 -40 
22 2284 -92 
23 2201 -175 

ɋɭɦɦɚ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ: 70 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɥɭɱɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɟɣ Ƚɗɋ ɜ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɱɚɫɵ. ȼ ɬɟ ɱɚɫɵ, ɝɞɟ ɡɧɚɱɟɧɢɹ ɨɬɪɢɰɚɬɟɥɶɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɨɫɬɚɥɶɧɵɟ – ɫɪɚɛɨɬɤɚ. Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɹɧɜɚɪɹ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.6: 

0 1 2 3 4 5 6 7 8 9 10 11 1213 1415 16 17 18 19 20 2122 23

2376

1532
1528

2395

I
 

Ɋɢɫɭɧɨɤ 2.6 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɹɧɜɚɪɹ (ɠɟɥɬɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɚ ɨɛɥɚɫɬɶ 
ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ) 

 
Ⱦɚɥɟɟ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɪɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.17. 
 Ƚɪɚɮɚ ɪɚɫɯɨɞɨɜ ɡɚɩɨɥɧɹɟɬɫɹ ɢɡ ɬɚɛɥɢɰ 2.5, 2.6, 2.14. 
 ∆V – ɢɡɦɟɧɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚ ɱɚɫ: 3600∙24∙Qɜɞɯɪ. 
 Ɉɬɦɟɬɤɢ ȼȻ ɜɵɱɢɫɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɥɢɧɨɦɢɧɚɥɶɧɨɣ ɮɭɧɤɰɢɢ 

(ɪɢɫ. 2.1). 
 Ɉɬɦɟɬɤɢ ɇȻ ɜɵɱɢɫɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɥɢɧɨɦɢɧɚɥɶɧɨɣ ɮɭɧɤɰɢɢ 

(ɪɢɫ. 2.2, 2.3). 
 ɇɚɩɨɪ ɟɫɬɶ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ Zɫɪ ɢ Zɧɛ ɫ ɜɵɱɟɬɨɦ ɩɨɬɟɪɶ ɧɚɩɨɪɚ. 
 Ɇɨɳɧɨɫɬɶ Nɝɷɫ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.8). 
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Ɍɚɛɥɢɰɚ 2.17 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɹɧɜɚɪɹ 

ɑɚɫɵ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴɟɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ ȼȻ, ɦ Ɉɬɦɟɬɤɢ ɇȻ, ɦ 

H, ɦ 
Nɝɷɫ, 
Ɇȼɬ Qɛɵɬ Qɩɨɬ Qɮ Qɩɨɥ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ 

10 52 3 1 49 11 60 0 61 29 0,032 0,0000396 0,03196 110,5 110,49 110,50 93,80 16,50 9 
11 52 3 1 49 127 176 0 177 29 0,03196 0,0004554 0,031505 110,49 110,39 110,44 95,33 14,91 23 
12 52 3 1 49 19 68 0 69 29 0,031505 0,0000684 0,031437 110,39 110,37 110,38 93,90 16,28 10 
13 52 3 1 49 -20 29 0 29 29 0,031437 -0,000072 0,031509 110,37 110,39 110,38 93,39 16,80 4 
14 52 3 1 49 -20 29 0 29 29 0,031509 -0,000072 0,031581 110,39 110,41 110,40 93,39 16,81 4 
15 52 3 1 49 -20 29 0 29 29 0,031581 -0,000072 0,031653 110,41 110,42 110,42 93,39 16,83 4 
16 52 3 1 49 -20 29 0 29 29 0,031653 -0,000072 0,031725 110,42 110,44 110,43 93,39 16,85 4 
17 52 3 1 49 42 91 0 92 29 0,031725 0,0001512 0,031573 110,44 110,41 110,42 94,21 16,01 13 
18 52 3 1 49 119 168 0 169 29 0,031573 0,0004266 0,031147 110,41 110,31 110,36 95,23 14,93 22 
19 52 3 1 49 43 92 0 93 29 0,031147 0,0001548 0,030992 110,31 110,27 110,29 94,22 15,87 13 
20 52 3 1 49 -20 29 0 29 29 0,030992 -0,000072 0,031064 110,27 110,29 110,28 93,39 16,69 4 
21 52 3 1 49 -20 29 0 29 29 0,031064 -0,000072 0,031136 110,29 110,31 110,30 93,39 16,71 4 
22 52 3 1 49 -20 29 0 29 29 0,031136 -0,000072 0,031208 110,31 110,32 110,31 93,39 16,73 4 
23 52 3 1 49 -20 29 0 29 29 0,031208 -0,000072 0,03128 110,32 110,34 110,33 93,39 16,74 4 
0 52 3 1 49 -20 29 0 29 29 0,03128 -0,000072 0,031352 110,34 110,36 110,35 93,39 16,76 4 
1 52 3 1 49 -20 29 0 29 29 0,031352 -0,000072 0,031424 110,36 110,37 110,36 93,39 16,78 4 
2 52 3 1 49 -20 29 0 29 29 0,031424 -0,000072 0,031496 110,37 110,39 110,38 93,39 16,79 4 
3 52 3 1 49 -20 29 0 29 29 0,031496 -0,000072 0,031568 110,39 110,40 110,40 93,39 16,81 4 
4 52 3 1 49 -20 29 0 29 29 0,031568 -0,000072 0,03164 110,40 110,42 110,41 93,39 16,83 4 
5 52 3 1 49 -20 29 0 29 29 0,03164 -0,000072 0,031712 110,42 110,44 110,43 93,39 16,84 4 
6 52 3 1 49 -20 29 0 29 29 0,031712 -0,000072 0,031784 110,44 110,45 110,45 93,39 16,86 4 
7 52 3 1 49 -20 29 0 29 29 0,031784 -0,000072 0,031856 110,45 110,47 110,46 93,39 16,88 4 
8 52 3 1 49 -20 29 0 29 29 0,031856 -0,000072 0,031928 110,47 110,49 110,48 93,39 16,89 4 
9 52 3 1 49 -20 29 0 29 29 0,031928 -0,000072 0,032 110,49 110,50 110,49 93,39 16,91 4 

 
 



Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫ. 
2.7): 

 
Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɹɧɜɚɪɟ 

 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ Nɝɷɫ = 23 Ɇȼɬ, ɞɨɫɬɢɝɧɭɬɚɹ ɜ ɷɬɢ ɫɭɬɤɢ, 

ɩɪɢɧɢɦɚɟɬɫɹ ɡɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. ȼ 
ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɫɱɟɬɚɯ ɨɫɬɚɥɶɧɵɯ ɦɟɫɹɰɟɜ ɷɬɚ ɦɨɳɧɨɫɬɶ ɞɨɥɠɧɚ ɫɱɢɬɚɬɶɫɹ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɨɡɦɨɠɧɨɣ ɞɥɹ ɜɵɞɚɱɢ. Ⱦɚɥɶɧɟɣɲɢɟ ɦɟɫɹɰɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 
ɚɧɚɥɨɝɢɱɧɨ, ɭɱɢɬɵɜɚɹ ɜɵɲɟɫɤɚɡɚɧɧɨɟ (ɫɦ. ɩɪɢɥɨɠɟɧɢɹ Ⱥ). 

 
2.4 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ 

ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. Ⱦɥɹ ɷɬɨɝɨ ɫɬɪɨɹɬɫɹ 
ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ (ɂɄɇ) – ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɢɪɚɳɟɧɢɹ ɦɨɳɧɨɫɬɢ ɨɬ 
ɩɪɢɪɚɳɟɧɢɹ ɷɧɟɪɝɢɢ. Ɉɩɪɟɞɟɥɹɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɤɗ ɢ ɤP (ɬɚɛɥɢɰɚ 2.18). ɇɚ 
ɂɄɇ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɫɪɟɞɧɟɫɭɬɨɱɧɵɟ ɜɵɪɚɛɨɬɤɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɜɡɹɬɵɟ ɫ ɫɚɣɬɚ [3]. 

 Ⱦɥɹ ɤɚɫɤɚɞɚ Ɍɭɥɨɦɫɤɢɯ Ƚɗɋ ɷɬɨ 3,34 ɦɥɧ. ɤȼɬ∙ɱ ɡɢɦɨɣ ɢ 2,73 ɦɥɧ. 
ɤȼɬ∙ɱ ɥɟɬɨɦ. 

 Ⱦɥɹ ɤɚɫɤɚɞɚ ɋɟɪɟɛɪɹɧɫɤɢɯ Ƚɗɋ ɷɬɨ 3,16 ɦɥɧ. ɤȼɬ∙ɱ ɡɢɦɨɣ ɢ 2,59 
ɦɥɧ. ɤȼɬ∙ɱ ɥɟɬɨɦ. 

 Ⱦɥɹ ɤɚɫɤɚɞɚ ɉɚɡɫɤɢɯ Ƚɗɋ ɷɬɨ 2,98 ɦɥɧ. ɤȼɬ∙ɱ ɡɢɦɨɣ ɢ 2,44 ɦɥɧ. 
ɤȼɬ∙ɱ ɥɟɬɨɦ. 

 Ⱦɥɹ ɤɚɫɤɚɞɚ ɇɢɜɫɤɢɯ Ƚɗɋ ɷɬɨ 8,97 ɦɥɧ. ɤȼɬ∙ɱ ɡɢɦɨɣ ɢ 7,34 ɦɥɧ. 
ɤȼɬ∙ɱ ɥɟɬɨɦ. 

ɉɪɨɟɰɢɪɭɹ ɩɨ ɜɟɪɬɢɤɚɥɢ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɂɄɇ ɧɚɯɨɞɢɬɫɹ ɪɚɛɨɱɚɹ 
ɦɨɳɧɨɫɬɶ (ɪɢɫɭɧɨɤ 2.8). 

 
 
 

110,10

110,15

110,20

110,25

110,30

110,35

110,40

110,45

110,50

110,55

6:00 9:00 12:00 15:00 18:00 21:00 0:00 3:00 6:00 9:00 12:00

ɑɚɫɵ



32 

 

Ɍɚɛɥɢɰɚ 2.18 – ɉɨɫɬɪɨɟɧɢɟ ɂɄɇ ɞɥɹ ɹɧɜɚɪɹ 
ɑɚɫɵ P, Ɇȼɬ dP, Ɇȼɬ dɗ, ɆȼɌ ɱ ɤɗ, Ɇȼɬ ɱ ɤP, Ɇȼɬ 

1 2395 1 1 1 1 
2 2394 5 10 11 6 
3 2389 3 10 21 10 
4 2385 4 14 35 13 
5 2382 1 7 42 14 
6 2381 22 129 171 36 
7 2359 2 12 183 38 
8 2357 1 8 191 39 
9 2356 6 50 240 44 
10 2351 2 15 255 46 
11 2349 6 61 316 51 
12 2344 8 94 410 59 
13 2336 52 676 1086 111 
14 2284 58 814 1900 169 
15 2226 25 378 2278 194 
16 2201 114 1824 4102 308 
17 2087 8 139 4240 316 
18 2079 88 1575 5815 404 
19 1991 19 367 6183 423 
20 1972 33 650 6833 456 
21 1939 17 354 7186 473 
22 1922 7 158 7344 480 
23 1915 13 307 7651 493 
24 1902 1902 45644 53295 2395 

 

 
Ɋɢɫɭɧɨɤ 2.8 – ɂɄɇ ɹɧɜɚɪɹ 
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ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɜ ɹɧɜɚɪɟ ɪɚɜɧɚ 841 Ɇȼɬ. 
Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɦɟɫɹɰɟɜ (ɫɦ. ɩɪɢɥɨɠɟɧɢɟ 
Ⱥ). ɂɬɨɝɨɦ ɹɜɥɹɟɬɫɹ ɝɪɚɮɢɤ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ (ɪɢɫ. 2.9): 

0 1 2 3 4 5 6 7 8 9 10 11 1213 1415 16 17 18 19 20 2122 23

2376

1532
1528

2395

I
 

Ɋɢɫɭɧɨɤ 2.9 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɞɥɹ ɹɧɜɚɪɹ (ɫɢɧɢɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɵ 
ɫɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ, ɠɟɥɬɵɦ – ɩɪɨɟɤɬɢɪɭɟɦɚɹ, ɤɨɪɢɱɧɟɜɵɦ – Ɍɗɋ, Ⱥɗɋ) 

 
2.5 Ɋɟɡɟɪɜɵ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɢɬɨɝɨɜɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. ɉɥɚɧɢɪɨɜɚɧɢɟ ɪɟɦɨɧɬɨɜ 
 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 2% ɨɬ ɦɚɤɫɢɦɭɦɚ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ ɢ 
ɪɚɜɟɧ 48 Ɇȼɬ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɞɨɥɠɧɚ 
ɫɨɞɟɪɠɚɬɶ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɭɸ ɱɚɫɬɶ ɷɬɨɝɨ ɪɟɡɟɪɜɚ - 1 Ɇȼɬ. 

Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 10% ɨɬ ɦɚɤɫɢɦɭɦɚ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ ɢ 
ɪɚɜɟɧ 240 Ɇȼɬ. ɉɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɧɟɫɭɬ ɧɚ ɫɟɛɟ Ɍɗɋ, Ⱥɗɋ ɢ 
ɦɨɳɧɵɟ Ƚɗɋ. ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. 

ɂɬɨɝɨɜɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɜɧɚ 24 Ɇȼɬ. 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 ˖ܰ˔˕ʡЭʠ = ˓ܰ˃˄ʡЭʠ + ˃ܰ˅.˓ˈˊ.ʡЭʠ = ͳͷʹͺ + ʹͶͲ = ͳ͹͸ͺ ʛʑ˕.  

 
ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. ɉɪɢ 
ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 
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Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ܨ˓  ˈˏ˔˖щ.ʒЭʠ = ͳ ∙ ˖ܰ˔˕˔˖щ.ʒЭʠ͸ ∙ ͳˏˈ˔ = ͺͶͳ͸ = ͳͶͲ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ.  

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ͳ ∙ ˖ܰ˔˕˒˓.ʒЭʠ͸ ∙ ͳˏˈ˔ = ʹͶ͸ = Ͷ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ.  

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɤɢ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ.  
 F˓ˈˏʡЭʠ = N˖˔˕ʡЭʠʹ = ͺͺͶ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ.  

 
ȼɫɟ ɪɟɡɟɪɜɵ ɧɚɧɨɫɹɬɫɹ ɧɚ ɝɨɞɢɱɧɵɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ (ɪɢɫ. 

2.10): 

I II III IV VI VIIVIII IX X XI XIIV

ɫɭщ. ɌЭɋ

ɩɪекɬ. ГЭɋ

ɫɭщ. ГЭɋ

аɜаɪ. ɪезеɪɜ

ɧаɝɪ. ɪезеɪɜ

ɪеɦ. ɪезеɪɜ ɌЭɋ

ɪеɦ. ɪезеɪɜ ɫɭщ. ГЭɋ

ɪеɦ. ɪезеɪɜ ɩɪɨеɬ. ГЭɋ

 
Ɋɢɫɭɧɨɤ 2.10 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ. Ɋɟɡɟɪɜɵ ɦɨɳɧɨɫɬɢ 
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2.6 Ɉɛɨɫɧɨɜɚɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ ɭɜɟɥɢɱɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

 
ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ əɧɢɫɤɨɫɤɢ Ƚɗɋ 

ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 24 Ɇȼɬ. ɂɡ-ɡɚ ɧɟɞɨɫɬɚɬɤɚ ɦɨɳɧɨɫɬɢ ɢ 
ɫɭɬɨɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ ɜ ɬɚɤɢɟ ɩɨɥɨɜɨɞɧɵɟ 
ɦɟɫɹɰɵ, ɤɚɤ ɦɚɣ, ɢɸɧɶ ɢ ɢɸɥɶ ɞɨɫɬɢɝɚɸɬ 800 ɦɥɧ. ɦ3 ɡɚ ɝɨɞ (17,8% 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɫɬɨɤɚ ɪɟɤɢ). 

Ⱦɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɭɜɟɥɢɱɟɧɢɹ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨɛ 
ɭɜɟɥɢɱɟɧɢɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɞɨ 28 Ɇȼɬ (ɜɵɛɨɪ ɢɦɟɧɧɨ ɬɚɤɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɜɹɡɚɧ ɫ ɞɚɥɶɧɟɣɲɢɦ ɜɵɛɨɪɨɦ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜɨɡɦɨɠɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɫɟɪɢɣɧɨɝɨ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ «Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ» 
ɉȺɈ «ɊɭɫȽɢɞɪɨ»). 

ɉɨɥɭɱɢɜɲɢɟɫɹ 4 Ɇȼɬ ɪɚɡɧɢɰɵ ɹɜɥɹɸɬɫɹ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ – 
ɫɟɡɨɧɧɨɣ ɦɨɳɧɨɫɬɶɸ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɬɨɥɶɤɨ ɜ ɩɨɥɨɜɨɞɶɟ ɢ ɩɪɨɫɬɚɢɜɚɸɳɟɣ 
(ɯɨɬɹ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɟё ɢɫɩɨɥɶɡɨɜɚɧɢɹ) ɜ ɦɚɥɨɜɨɞɧɵɟ ɦɟɫɹɰɵ.  

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ƚɗɋ ɜɜɟɞɟɧɢɟ ɬɚɤɨɣ ɦɨɳɧɨɫɬɢ ɞɨɥɠɧɨ ɛɵɬɶ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɢ ɬɟɯɧɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɨ. ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɱёɬɟ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ. 

ɋɬɨɢɦɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɨɰɟɧɟɧɚ ɩɨ ɢɡɦɟɧɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɋɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ 
ɩɨɤɚɡɚɬɟɥɹɦ. 

 ɋɬɨɢɦɨɫɬɶ ɬɭɪɛɢɧɵ ɧɟ ɢɡɦɟɧɹɟɬɫɹ, ɬɚɤ ɤɚɤ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɤ 
ɭɫɬɚɧɨɜɤɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɉɅ 20-ȼ-400. 

 Ɋɚɡɧɢɰɚ ɜ ɫɬɨɢɦɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ 1 
Ɇȼɬ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɢɦɟɪɧɨ ɪɚɜɟɧ 10 ɦɥɧ.ɪɭɛ. 

 Ɋɚɡɧɢɰɚ ɜ ɫɬɨɢɦɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 16 ɆȼȺ ɢ 25 ɆȼȺ 
ɫɨɫɬɚɜɥɹɟɬ 7549 ɬɵɫ. ɪɭɛ [14]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɬɨɢɦɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɩɪɢɦɟɪɧɨ 
ɪɚɜɧɚ 55,1 ɦɥɧ.ɪɭɛ. 

Ȼɥɚɝɨɞɚɪɹ ɭɜɟɥɢɱɟɧɢɸ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜɵɪɚɛɨɬɤɚ ɜɨɡɪɚɫɬɟɬ ɧɚ 
10 ɦɥɧ. ɤȼɬ∙ɱ. 

ɂɡɦɟɧɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɧɚ ɨɩɬɨɜɨɦ ɪɵɧɤɟ 
Ɉɗɋ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.19. 

 
Ɍɚɛɥɢɰɚ 2.19 – ɋɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 

ɉɪɨɞɭɤɰɢɹ 2019 ɝ. 2020 ɝ. 2021 ɝ. 2022 ɝ. 2023 ɝ. 2024 ɝ. 
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ, 

ɪɭɛ./Ɇȼɬ∙ɱ 
1072 1107 1147 1184 1219 1253 

Ɇɨɳɧɨɫɬɶ, 
ɪɭɛ./Ɇȼɬ ɜ ɦɟɫɹɰ 

258781 278436 294620 308230 321729 332840 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɭɱɟɬɨɦ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɜ 11,6%, 20% ɧɚɥɨɝɟ ɧɚ 

ɩɪɢɛɵɥɶ ɢ 20% ɇȾɋ, ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɤɭɩɚɸɬɫɹ ɡɚ 4,5 ɝɨɞɚ – ɬ.ɟ. ɹɜɥɹɸɬɫɹ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦɢ. 

 
2.7 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 

ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ. 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
ʒЭʠሺܳʒЭʠሻܪ  = ܼ˅˄(ܸ˅ ˇ˘˓) − ܼː˄ሺܳː˄ሻ − Δℎ, (2.14) 
 

ɝɞɟ ܼ˅˄(ܸ˅ ˇ˘˓) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ɨɬ ɇɉɍ ɞɨ ɍɆɈ;  ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; 

 Δℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
Ɉɩɪɟɞɟɥɢɦ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
1) ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɩɨ ɮɨɪɦɭɥɟ (2.8); 
2) ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ (ɧɢɠɟ ɬɨɱɤɢ 

ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ), ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ 
ɫɨɝɥɚɫɧɨ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɢ: 

 ܳʒЭʠ = ܳʒЭʠ௠௔௫ · ˓ܪʒЭʠܪ√ , (2.15) 

 
ɝɞɟ ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪɟ; 

3) ɨɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɪɨɩɭɫɤɭ (ɬɚɛɥ. 
2.5); 

4) ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, 
ɢɡ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ (ɪɢɫ. 2.11): 
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Ɋɢɫɭɧɨɤ 2.11 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɧɨɹɛɪɟ, ɝɞɟ 

ɭɪɨɜɟɧɶ ȼȻ ɞɨɫɬɢɝɚɟɬ ɍɆɈ, ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɜɵɞɚɟɬɫɹ ɧɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɷɬɚ ɬɨɱɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɨɣ ɫ 
ɪɚɫɱɟɬɧɵɦ ɧɚɩɨɪɨɦ ɢ ɬɨɱɤɨɣ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɧɚɩɨɪɨɦ, ɚ ɪɚɫɯɨɞ 245 ɦ3/ɫ – 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨ ɢɬɨɝɚɦ ɪɚɫɱɟɬɨɜ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ 
ɫɨɫɬɚɜɥɹɟɬ 28 Ɇȼɬ, ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 139,66 ɦɥɧ. ɤȼɬ∙ɱ, 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 17,24 ɦ, ɪɚɫɱɟɬɧɵɣ 13,25 ɦ, ɦɢɧɢɦɚɥɶɧɵɣ 13,25 ɦ. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 

3.1.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ɂɫɩɨɥɶɡɭɹ ɝɥɚɜɧɵɟ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɤɚɠɞɨɝɨ ɩɨɞɯɨɞɹɳɟɝɨ ɩɨ ɧɚɩɨɪɭ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɨɞɨɛɪɚɬɶ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ, ɫɢɧɯɪɨɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬ ɛɭɞɟɬ 
ɪɚɛɨɬɚɬɶ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ, ɦɢɧɢɦɚɥɶɧɵɦ ɡɚɝɥɭɛɥɟɧɢɟɦ ɊɄ. ɉɪɢ ɷɬɨɦ ɱɢɫɥɨ 
ȽȺ ɞɨɥɠɧɨ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦ ɢɡ ɭɫɥɨɜɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ. 

ɇɚ ɡɚɞɚɧɧɵɣ ɜɵɲɟ ɞɢɚɩɚɡɨɧ ɧɚɩɨɪɨɜ ɩɨɞɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɬɭɪɛɢɧ 
(ɬɚɛɥɢɰɚ 3.1): 

 
Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɩɨɞɯɨɞɹɳɢɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ 20-ȼ ɉɅ 20-ȽɄ ɉɅ 25-ȽɄ 
Нɩɪɟɞ, ɦ 20 20 25 
Нmin/Hmax 0,5 0,35 0,35 
НminȽɗɋ/Hɩɪɟɞ 0,66 0,66 0,66 
n'Iopt, ɦɢɧ-1 146 155 150 
Q'Iopt, ɦ3/ɫ 1,16 1,58 1,68 
ɦ opt 0,92 0,918 0,912 

QI max, ɦ3/ɫ 2,0 2,75 2,75 
D'1, ɦ 0,50 0,46 0,46 
Hɦɨɞ, ɦ 10 3 3 
tɦɨɞ, 0ɋ 20 18 18 

νɦɨɞ, ɦ2/ɫ 1,01 1,06 1,06 
 

3.1.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 
Ⱦɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ D1 [1] ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ (ɩɪɢɦɟɪ ɞɥɹ ɉɅ 20-ȼ-400): 
 ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 

 aܰ = ͻ,ͺͳ ∙ ܳ′Iɪ ∙ ଵଶܦ ∙ ୮ଵ.ହܪ ∙ η˕ ∙ ηˆ = ͻ,ͺͳ ∙ ͳ,ͺͷ ∙ Ͷ,Ͳଶ ∙ ͳ͵,ʹͷଵ,ହ ∙ Ͳ,ͻͲ͹ ∙ ∙ Ͳ,ͻ͹ = ͳʹ͵ͳ͸,ͻʹ ʛʑ˕, (3.1) 

 
ɝɞɟ Q'Iɪ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 

 ɬ - ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
 ɝ - ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ; 
 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
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η˕ = ͳ − ሺͳ − ηˏሻ ቌͲ,ʹͷ + ɂ ∗ ଵ5ܦˇଵˏˑܦ√ ∙ భబ˓ܪˇˑˏܪ√ ∙ √ νːνˏˑˇ5 ቍ = 

= ͳ − ሺͳ − Ͳ,ͺ͹ͻሻͲ,ʹͷ + Ͳ,͹ͷ ∙ √Ͳ,ͷͶ,Ͳ5 ∙ √ ͳͲͳ͵,ʹͷభబ ∙ √ͳ,ͷͳͳ,Ͳͳ5 = Ͳ,ͻͲ͹, (3.2) 

 
ɝɞɟ ɦ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

 D1ɦɨɞ - ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
 Нɦɨɞ - ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
 D1 - ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
 Нɪ - ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
 νɧ, νɦɨɞ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ [1]; 
 𝜺 - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (𝜺=0,75); 
 ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ: 
 ܼ′ɚɝɪ = ɭܰɫɬ

ɚܰɝɪ
=  ʹͺͲͲͲͳʹ͵ͳ͸,ͻʹ = ʹ,ʹ͹ ≈ ʹ, (3.3) 

 
ɝɞɟ Nɭɫɬ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ =28 Ɇȼɬ); 

 Na - ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢɧɢɦɚɟɬɫɹ 14 Ɇȼɬ. 
 ɉɨɩɪɚɜɤɚ ɄɉȾ: 
 ∆ଵ= ηɧηɦ

= Ͳ,ͻͲ͹Ͳ,ͺ͹ͻ = ͳ,Ͳ͵ͳ ; (3.4) 

 
 ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ): 
 ݊′ = ݊I ˓′ √Δଵ ∙ Нɪܦଵ = ͳͶ͸ ∙ √ͳ,Ͳ͵ͳ ∙ ͳ͵,ʹͷͶ,Ͳ = ͳ͵Ͷ,ͻͳ ɨɛ/ɦɢɧ, (3.5) 

 
ɝɞɟ n'Iɪ - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ 150 ɨɛ/ɦɢɧ. 
 ɉɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ 

ɜɪɚɳɟɧɢɹ: 
 ݊I ௠௔௫′ = ݊˔ˋː˘ܦଵሺ∆ଵܪ୫i୬ሻ଴,ହ = ͳͷͲ ∙ Ͷሺͳ,Ͳ͵ͳ ∙ ͳ͵,ʹͷሻ଴,ହ = ͳ͸ʹ,͵Ͳ ˑ˄/ˏˋː ; (3.6) 
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 ݊I ˓˃˔ч′ = ݊˔ˋː˘ܦଵ(∆ଵܪ˓)଴,ହ = ͳͷͲ ∙ Ͷሺͳ,Ͳ͵ͳ ∙ ͳ͵,ʹͷሻ଴,ହ = ͳ͸ʹ,͵Ͳ ˑ˄/ˏˋː; (3.7) 

 ݊I ୫i୬′ = ݊˔ˋː˘ܦଵሺ∆ଵܪ୫a୶ሻ଴,ହ = ͳͷͲ ∙ Ͷሺͳ,Ͳ͵ͳ ∙ ͳ͹,ʹͶሻ଴,ହ = ͳͶʹ,ʹͺ ˑ˄/ˏˋː; (3.8) 

 
 ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′୮ ∙ η˕ = aܰͻ,ͺͳ ∙ ଵଶܦ ∙ ୮ଵ,ହܪ ∙ ηˆ ˔˓ = ͳͶͲͲͲͻ,ͺͳ ∙ Ͷ,Ͳଶ ∙ ͳ͵,ʹͷଵ,ହ ∙ Ͳ,ͻ͹ = = ͳ,ͻͲ͹ ˏଷ/˔, (3.9) 

 
ɝɞɟ ܳ′୮ ∙ η˕ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n'Iɪ ɧɚ Ƚɍɏ; 

 
 ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 
 ܳ′୮ ∙ η˕ = aܰͻ,ͺͳ ∙ ଵଶܦ ∙ ୫a୶ଵ,ହܪ ∙ ηˆ ˔˓ = ͳͶͲͲͲͻ,ͺͳ ∙ Ͷ,Ͳଶ ∙ ͳ͹,ʹͶଵ,ହ ∙ Ͳ,ͻ͹ = = ͳ,ʹͺͷ ˏଷ/˔; 
 

(3.10) 

 ɩɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ: 
 ܳ′˓ ୫i୬ = ܳ୫i୬݊ ∙ ଵଶܦ ∙ ୫i୬ܪ√ ∙ Δ = ʹͻͳ ∙ Ͷ,Ͳଶ ∙ √ͳ͵,ʹͷ ∙ ͳ,Ͳ͵ͳ = Ͳ,Ͷͻ ˏଷ/˔; (3.11) 

 
 ܳ′˓ ୫a୶ = ܳ୫i୬݊ ∙ ଵଶܦ ∙ ୫a୶ܪ√ ∙ Δ = ʹͻͳ ∙ Ͷ,Ͳଶ ∙ √ͳ͹,ʹͶ ∙ ͳ,Ͳ͵ͳ = Ͳ,Ͷ͵ ˏଷ/˔; 

 

(3.12) 
 

Ɋɚɫɱɟɬɵ ɉɅ 20-ȼ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2: 
 

Ɍɚɛɥɢɰɚ 3.2 - ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 
ȼɚɪɢɚɧɬ 1 2 3 4 5 

D1, ɦ 3,15 3,55 4 4,25 4,5 
ɬ 0,904 0,905 0,907 0,907 0,908 

N'ɚ, Ɇȼɬ 7612 9685 12317 13916 15614 
Z', ɲɬ 3,68 2,89 2,27 2,01 1,79 
Za, ɲɬ 4 3 2 2 2 

Nɚ, Ɇȼɬ 7000 9333,3 14000 14000 14000 
Δ' 1,028 1,030 1,031 1,032 1,033 

n'c, ɨɛ/ɦɢɧ 171,06 151,91 134,94 127,05 120,04 
n ɫ ɨɛ/ɦɢɧ 187,5 166,7 150,0 136,4 125,0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.2 
ȼɚɪɢɚɧɬ 1 2 3 4 5 
n' max, 
ɨɛ/ɦɢɧ 160,0 160,2 162,3 156,7 152,0 
n' ɪɚɫɱ, 
ɨɛ/ɦɢɧ 160,0 160,2 162,3 156,7 152,0 

n' min, ɨɛ/ɦɢɧ 140,3 140,5 142,3 137,4 133,3 
Q· max 1,54 1,61 1,91 1,69 1,51 
Q· min 1,04 1,09 1,29 1,14 1,02 
Q' max 0,69 0,55 0,43 0,38 0,34 
Q’ min 0,79 0,62 0,49 0,43 0,39 

 
Ʉ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɚɪɢɚɧɬ ɉɅ 20-ȼ-400. 1 ɢ 2 

ɜɚɪɢɚɧɬɵ ɢɦɟɸɬ ɦɟɧɶɲɢɣ ɄɉȾ, ɬɪɟɛɭɸɬ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɜ 
ɤɨɦɩɨɧɨɜɤɟ. 4 ɢ 5 ɜɚɪɢɚɧɬɵ ɧɟ ɩɨɞɯɨɞɹɬ ɞɥɹ ɩɪɨɩɭɫɤɚ ɡɚɞɚɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ 
ɪɚɫɯɨɞɚ ɜ 29 ɦ3/ɫ. 

Ɋɚɫɱɟɬɵ ɉɅ 20-ȽɄ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
 

Ɍɚɛɥɢɰɚ 3.3 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 
ȼɚɪɢɚɧɬ 1 2 3 4 5 

D1, ɦ 3,15 3,35 3,55 4,00 4,25 
ɬ 0,898 0,899 0,900 0,901 0,902 

N' ɚ, Ɇȼɬ 11350 12849 14441 18365 20750 
Z' ɲɬ 2,47 2,18 1,94 1,53 1,35 

Z a, ɲɬ 3 2 2 2 2 
N ɚ, Ɇȼɬ 9333,3 14000 14000 14000 14000 

Δ' 1,046 1,047 1,047 1,049 1,050 
n'c, ɨɛ/ɦɢɧ 183,2 172,3 162,7 144,5 136,0 
n ɫ ɨɛ/ɦɢɧ 187,5 187,5 166,7 150,0 136,4 

n' max, 
ɨɛ/ɦɢɧ 

158,7 168,68 158,9 160,92 155,4 

n' ɪɚɫɱ, ɨɛ/ɦɢɧ 158,7 168,68 158,9 160,92 155,4 
n' min, ɨɛ/ɦɢɧ 139,1 147,88 139,3 141,08 136,25 

Q· ɪɚɫ 2,05 2,72 2,42 1,91 1,70 
Q· max 1,38 1,83 1,63 1,29 1,14 
Q' max 0,69 0,61 0,54 0,43 0,38 
Q’ min 0,79 0,69 0,62 0,49 0,43 

 
Ʉ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɚɪɢɚɧɬ ɉɅ 20-ȽɄ-400. 1 

ɜɚɪɢɚɧɬ ɢɦɟɟɬ ɦɟɧɶɲɢɣ ɄɉȾ, ɬɪɟɛɭɟɬ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɜ 
ɤɨɦɩɨɧɨɜɤɟ. 2 ɢ 3 ɜɚɪɢɚɧɬɵ ɧɟ ɨɛɥɚɞɚɸɬ ɞɨɥɠɧɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. 5 
ɜɚɪɢɚɧɬ ɧɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɩɪɨɩɭɫɤɚ ɡɚɞɚɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ. 

Ɋɚɫɱɟɬɵ ɉɅ 25-ȽɄ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
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Ɍɚɛɥɢɰɚ 3.4 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 
ȼɚɪɢɚɧɬ 1 2 3 4 5 

D1, ɦ 3,00 3,15 3,55 4,00 4,25 
ɬ 0,880 0,881 0,883 0,884 0,885 

N' ɚ, Ɇȼɬ 10051 11091 14116 17958 20293 
Z' ɲɬ 2,77 2,53 1,98 1,56 1,38 

Z a, ɲɬ 3 3 2 2 2 
N ɚ, Ɇȼɬ 9333,3 9333,3 14000 14000 14000 

Δ' 1,05 1,06 1,06 1,06 1,06 
n'c, ɨɛ/ɦɢɧ 186,8 178,0 158,1 140,5 132,6 
n ɫ ɨɛ/ɦɢɧ 187,5 187,5 166,7 150,0 136,4 

n' max, 
ɨɛ/ɦɢɧ 

150,5 158,0 158,1 160,2 154,7 

n' ɪɚɫɱ, ɨɛ/ɦɢɧ 150,5 158,0 158,1 160,2 154,7 
n' min, ɨɛ/ɦɢɧ 132,0 138,5 138,6 140,4 135,6 

Q· ɪɚɫ 2,26 2,05 2,42 1,91 1,69 
Q· max 1,52 1,38 1,63 1,29 1,14 
Q' max 0,76 0,69 0,54 0,42 0,38 
Q’ min 0,86 0,78 0,61 0,48 0,43 

 
Ʉ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɚɪɢɚɧɬ ɉɅ 25-ȽɄ-315. 1 

ɜɚɪɢɚɧɬ ɢɦɟɟɬ ɦɟɧɶɲɢɣ ɄɉȾ. 3 ɜɚɪɢɚɧɬ ɧɟ ɨɛɥɚɞɚɟɬ ɞɨɥɠɧɨɣ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ. 4 ɢ 5 ɜɚɪɢɚɧɬ ɧɟ ɩɨɞɯɨɞɹɬ ɞɥɹ ɩɪɨɩɭɫɤɚ ɡɚɞɚɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ 
ɪɚɫɯɨɞɚ. 

ɋɪɚɜɧɟɧɢɟ ɬɪɟɯ ɩɨɥɭɱɢɜɲɢɯɫɹ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.5: 
 

Ɍɚɛɥɢɰɚ 3.5 – ɋɪɚɜɧɟɧɢɟ ɮɢɧɚɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 
Ɍɭɪɛɢɧɚ ɄɉȾ, % ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ, ɦ Ⱦɢɚɦɟɬɪ, ɦ ɑɢɫɥɨ ȽȺ, ɲɬ 

ɉɅ 20-ȼ-400 90,7 -4,0 4,0 2 
ɉɅ 20-ȽɄ-400 90,1 -3,73 4,0 2 
ɉɅ 25-ȽɄ-315 88,1 -7,84 3,15 3 

 
ɂɫɯɨɞɹ ɢɡ ɩɚɪɚɦɟɬɪɨɜ, ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɤ ɭɫɬɚɧɨɜɤɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅ 20-ȼ-400. Ɉɧɚ ɢɦɟɟɬ ɛɨɥɶɲɢɣ ɄɉȾ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɉɅ 20-
ȽɄ-400 ɩɪɢ ɩɨɱɬɢ ɢɞɟɧɬɢɱɧɨɣ HS; ɦɟɧɶɲɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɱɢɫɥɨ 
ɚɝɪɟɝɚɬɨɜ ɜ ɤɨɦɩɨɧɨɜɤɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɉɅ 25-ȽɄ-315. Ɂɨɧɚ ɪɚɛɨɬɵ 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ +  ௦, (3.13)ܪ
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ɝɞɟ ܼː˄ሺܳː˄ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬ.ɟ. ɨɞɧɢɦ ɢɡ ɫɥɟɞɭɸɳɢɯ ɪɟɠɢɦɨɜ: 

 ɪɚɛɨɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
 ɪɚɛɨɬɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
 ɪɚɛɨɬɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 

ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
௦ܪ  = ˏ˕˃ܪ − ܼː˄ሺܳː˄ሻͻͲͲ − 𝜎 ∗ ܪ − ௦ܪ∆ + ∆ܼ˘.˒ˎ, (3.14) 

 
ɝɞɟ ܪ˃˕ˏ - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ (10,33 ɦ ɜɨɞ.ɫɬ); 

 ௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟܪ∆ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 

  - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; 

 Н – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); 
 Zɯ.ɩɥ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 

ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅ-ɬɭɪɛɢɧ Zɯ.ɩɥ.= 0. 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.14): 
 ɩɪɢ Нmax ɢ Nɧɨɦ: 
௦ܪ  = ͳͲ,͵͵ − ͻ͵,͸͵ͻͲͲ − Ͳ,ͷʹ ∙ ͳ͹,ʹͶ − ͳ,ͷ = −Ͳ,ʹͶ ˏ; 

 
 ɩɪɢ Hɪ ɢ Nɧɨɦ: 
௦ܪ  = ͳͲ,͵͵ − ͻͶ,ͶͺͻͲͲ − Ͳ,ͻ͸ ∙ ͳ͵,ʹͷ − ͳ,ͷ = −Ͷ,Ͳ ˏ. 

 
Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ 

ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.13): 
 ܼʟʙଵ = ͻ͵,͸͵ − Ͳ,ʹͶ = ͻ͵,͵ͻ ˏ; 

 ܼʟʙଶ = ͻͶ,Ͷͺ − Ͷ,Ͳ = ͻͲ,Ͷͺ ˏ. 
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ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɢɪɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܼʟʙଶ = ͻͲ,Ͷͺ ˏ. 

 
3.3 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɵ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
 

ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ (ɩɪɢɥɨɠɟɧɢɟ Ȼ) ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ: 

 
1) ɧɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

ݎ˅  ˘ = ͳ,͸͵ ∙ ଵܦ = ͳ,͸͵ ∙ Ͷ,Ͳ = ͸,ͷʹ ˏ. (3.15) 
 
2) Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 

aܦ  = ͸,ʹ ˏ; 
௔ݎ  = ʹaܦ = ͸,ʹʹ = ͵,ͳ ˏ. (3.16) 

 
3) Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
௕ܦ  = ͷ,Ͷʹ ˏ; 

௕ݎ  = ʹ௕ܦ = ͷ,Ͷʹʹ = ʹ,͹ͳ ˏ. (3.17) 

 
4) ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚɩɨɪɚ ɢ 

ɦɨɳɧɨɫɬɢ: 
 ܳ଴ = ܰͻ,ͺͳ ∙ ୮ܪ ∙ η˕ = ͳͶͲͲͲͻ,ͺͳ ∙ ͳ͵,ʹͷ ∙ Ͳ,ͻͲ͹ = ͳͳͺ,͹ͷ ˏଷ/˔. (3.18) 

 
5) Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ˅˘ = ܳ଴ ∙ φ͵͸Ͳ = ͳͳͺ,͹ͷ ∙ ʹͳͲ͵͸Ͳ = ͸ͻ,ʹ͹ ˏଷ/˔. (3.19) 

 
6) ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 

ɞɨɩɭɫɬɢɦɨɣ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ: 
ܨ˅  ˘ = ܳ˅˘ܸ˅ ˘ = ͸ͻ,ʹ͹͵,͵ = ʹͲ,ͻͻ ˏଶ. (3.20) 
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7) ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
˕˔ܤ  = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = ͳ,͹ʹ + Ͳ,ͲͲ͵͵ ∙ Ͷ,Ͳ = ͳ,͹͵ ˏ, (3.21) 

 
ɝɞɟ ܾ଴ = ͳ,͹ʹ ˏ – ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ ɢɡ ɱɟɪɬɟɠɚ ɤ Ƚɍɏ. 

 
8) ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ: 
ܨ˅  ˘ = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺ˅ݎ ˘ − ˘˅௔ሻܾݎ − ሺܾ˅˘ − ܾ଴ሻଶʹ  ͳͷை; (3.22)݃ݐ

 ʹͲ,ͻͻ = ͳ,͹ʹ ∙ ሺ͵,ͳ − ʹ,͹ͳሻ + ሺ͸,ͷʹ − ͵,ͳሻ ∙ ܾ˅˘ − ሺܾ˅˘ − ͳ,͹ʹሻଶʹ ∙  ;ͳͷை݃ݐ
 ܾ˅˘ = ͹,Ͳ͸ ˏ. 
 

Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɟɧ 
ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.6. 

 ܽ𝑖 = 𝑖ݎ −  ௔; (3.23)ݎ
 ݉𝑖 = ݇ଶ ∙ ܽ𝑖ଶ ; (3.24) 
 ˆˇˈ ݇ଶ = ݉˅˘ܽ˅ଶ̆ ;  
 ܾ𝑖 = ݉𝑖 + ܾ଴ ; (3.25) 
𝑘ݎ  = ௔ݎ + ݉𝑖 ∙  ͳͷை. (3.26)݃ݐ

 
Ɂɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
𝑖ܬ  = ܾ଴ ∙ ln (௕ݎ௔ݎ) + ܾ𝑖 ln (௔ݎ𝑖ݎ) − 𝑘ݎ ∙ ߛݐܿ ∙ ln (௔ݎ𝑘ݎ) + ݉𝑖 . (3.27) 

 
ȼɟɥɢɱɢɧɚ ɭɝɥɚ ɫɩɢɪɚɥɢ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ: 
 𝜑𝑖ை = ͳͺͲܬ˅˘ ∙ 𝑖ܬ . (3.28) 
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Ɍɚɛɥɢɰɚ 3.6 - Ɋɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ȼɟɥɢɱɢɧɚ ȼɯ 1 2 3 4 5 6 7 8 9 10 ȼɵɯ 

ri, ɦ 6,52 6,17 5,83 5,48 5,13 4,79 4,44 4,10 3,75 3,40 3,06 2,71 

bi, ɦ 7,06 6,52 5,98 5,44 4,90 4,36 3,82 3,27 2,73 2,19 1,65 1,11 

аi, ɦ 3,42 3,07 2,73 2,38 2,03 1,69 1,34 1,00 0,65 0,30 -0,04 -0,39 

rk, ɦ 4,53 4,39 4,24 4,10 3,95 3,81 3,66 3,52 3,37 3,23 3,08 2,94 

rk/ra 1,46 1,41 1,37 1,32 1,27 1,23 1,18 1,13 1,09 1,04 0,99 0,95 

ln(rk/ra) 0,38 0,35 0,31 0,28 0,24 0,21 0,17 0,13 0,08 0,04 -0,01 -0,05 

rk•ctgϕ 16,91 16,37 15,83 15,28 14,74 14,20 13,66 13,12 12,58 12,04 11,50 10,96 

rk•ctgϕ•ln(rk/ra) 6,41 5,68 4,96 4,26 3,58 2,91 2,27 1,65 1,06 0,48 -0,07 -0,59 

mi, ɦ 5,34 4,80 4,26 3,72 3,18 2,64 2,10 1,55 1,01 0,47 -0,07 -0,61 

Ji 4,41 3,85 3,31 2,79 2,30 1,85 1,43 1,04 0,71 0,43 0,21 0,07 

φɫɩ i 225,00 196,31 168,76 142,48 117,60 94,30 72,78 53,30 36,17 21,77 10,60 3,33 

 
ɋ ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɟɞёɧɧɵɯ ɪɚɫɱёɬɨɜ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 

φɫɩ=f(ri) (ɪɢɫɭɧɨɤ 3.2): 

 
Ɋɢɫɭɧɨɤ 3.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=f(ri) 

 
ɋ ɩɨɥɭɱɟɧɧɨɝɨ ɝɪɚɮɢɤɚ ɫɧɢɦɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ݎ𝑖 ɱɟɪɟɡ ɤɚɠɞɵɟ 15ɨ (ɬɚɛɥɢɰɚ 

3.7): 
 

Ɍɚɛɥɢɰɚ 3.7 – ɉɨɫɬɪɨɟɧɢɟ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɲɢɪɢɧɵ ɜɨɞɨɜɨɞɚ В ɢɡ Ƚɍɏ ɩɨɥɭɱɟɧɨ ɡɧɚɱɟɧɢɟ 10,6 ɦ. 
ɇɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɵɱɨɤ, ɲɢɪɢɧɚ ɤɨɬɨɪɨɝɨ ɬɚɤ ɠɟ 
ɨɛɨɡɧɚɱɟɧɚ ɧɚ Ƚɍɏ: b = ͳ,Ͳ  ˏ, ɢ ɭɱɬɟɧɚ ɜ ɲɢɪɢɧɟ B. 

 
3.4 ȼɵɛɨɪ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [5] ɩɨ ɧɨɦɢɧɚɥɶɧɨɣ 

ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ. 
Ʉ ɭɫɬɚɧɨɜɤɟ ɜɵɛɢɪɚɟɬɫɹ ȼȽɋ 525/114-40. ȿɝɨ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ (ɬɚɛɥ. 
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Ɍɚɛɥɢɰɚ 3.8 – Ⱦɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 525/114-40 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɧɨɦ Ɇȼ∙Ⱥ  

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɚɹ ɦɨɳɧɨɫɬɶ Рɧɨɦ Ɇȼɬ  
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫosφ   

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɧɨɦ ɨɛ/ɦɢɧ  
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ  

ɂɫɩɨɥɧɟɧɢɟ ɉɨɞɜɟɫɧɨɟ 

 
3.5 Ɋɚɫɱɟɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. ȼɵɛɨɪ ɬɢɩɚ 

ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ. 
ȼɵɛɨɪ ɤɪɚɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 
 

3.5.1 Ɋɚɫɱɟɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ. 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ: 
˅∗ܦ  ൒ ቆͷ,ͳ ∗ ቇ଴,ଷଷ[˒𝜏ˇˑ]˓ˍܯ = (ͷ,ͳ ∗ Ͳ,ͻͳ͵Ͳ )଴,ଷଷ = Ͳ,ͷͶͲ ˏ, (3.29) 

 
ɝɞɟ [𝜏ˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃;    
˓ˍܯ  = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ݊˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ͳͶͲͲͲͳͷͲ = Ͳ,ͻͳ ʛʞ˃. (3.30) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ ܦв = ͷͷͲ ɦɦ. 
Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴɪɚɞ = Ͳ,ͺ ∙ ( ܰ݊ɫɢɧɯ ∙ (ଵܦ = Ͳ,ͺ ∙ ͳͶͲͲͲͳͷͲ ∙ Ͷ,Ͳ = ͳͺ,͹ ɤɇ. (3.31) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀ɩ, ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ ܦв, ɩɪɢɧɢɦɚɟɦ ݀п=570 ɦɦ. 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
 ɏɭɞ = ܴɪɚɞ݀ɩ ∙ ℎɩ

= ͳͺ,͹Ͳ,ͷ͹ ∙ Ͳ,͵ = ͳͲͻ,Ͷ ɤɉɚ, (3.32) 

 
ɝɞɟ ℎɩ ɩɪɢɧɢɦɚɟɬɫɹ 300 ɦɦ, ɩɪɢ ܦɜ = ሺͷͲͲ − ͺͲͲሻ ɦɦ.  
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[pɭɞ] = ʹͻ ∙ ܷ = ʹͻ ∙ Ɏ ∙ ݊ɫɢɧɯ ∙ ݀ɩ͵Ͳ = ʹͻ ∙ ͵,ͳͶ ∙ ͳͷͲ ∙ Ͳ,ͷ͹͵Ͳ = ʹͷͻ,͹ ɤɉɚ. (3.33) 

 
ɍɫɥɨɜɢɟ ݌уд ൑  .ɫɨɛɥɸɞɚɟɬɫɹ [уд݌]
Ɋɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
 ܼɫɟɝɦ = ͺ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ܴɪɚɞͳ + ʹ ∙ cosܽ + ʹ cosሺʹܽሻ = ͳͺ,͹ͳ + ʹ ∙ cos Ͷͷ° + ʹ cos ͻͲ° = ͹,͹ͷ ɤɇ, (3.34) 

 

ɝɞɟ ܽ = ଷ଺଴௓˔ˈˆˏ = Ͷͷ°. 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ɭɞ݌  = ܴɪɚɞ݈ɫɟɝɦ ∙ ℎɩ

= ͳͺ,͹Ͳ,ʹͲͳ ∙ Ͳ,͵ = ͵ͳͲ,ͳ ɤɉɚ, (3.35) 

 

ɝɞɟ ݈ɫɟɝɦ = ሺͲ,ͺͷ − Ͳ,ͻͲሻɎ ∙ ௗɩ௓ɫɟɝɦ
= Ͳ,ʹͲͳ ɦ.  

 [pɭɞ] = ͷͲ ∙ ܷ = ͷͲ ∙ Ɏ ∙ ݊ɫɢɧɯ ∙ ݀ɩ͵Ͳ = ͷͲ ∙ ͵,ͳͶ ∙ ͳͷͲ ∙ Ͳ,ͷ͹͵Ͳ = ͶͶ͹,͹ ɤɉɚ. (3.36) 

 
ɍɫɥɨɜɢɟ ݌уд ൑  .ɫɨɛɥɸɞɚɟɬɫɹ [уд݌]
ȼ ɤɚɱɟɫɬɜɟ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ 

ɧɚ ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ. 
 
3.5.2 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ 

ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɫɟɪɜɨɦɨɬɨɪɨɜ, 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [6] ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 
ɧɚɩɨɪɚ 13,25 ɦ ɢ D1 = 4,0 ɦ: Ɇɇɍ 2,5/1-40-4-2, ɝɞɟ: 2,5 - ɨɛɴɟɦ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 

1 - ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ; 
40 - ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ɤɝɫ/ɫɦ2; 
4 - ɫɥɢɜɧɨɣ ɛɚɤ, ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶɸ 4 ɦ3; 
2 - ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
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3.5.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 

ɉɨ ɬɚɛɥɢɰɟ [6] ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-
ɥɨɩɚɫɬɧɚɹ, ɬɨ ɜɵɛɢɪɚɟɦ ɗȽɊɄ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). 
ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ: 

ɗȽɊɄ-Ɇɉ-100-4, ɝɞɟ: 
ɗȽɊ - ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ; 
Ɇɉ - ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ; 
100- ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
4 - ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
 
3.5.4 ȼɵɛɨɪ ɤɪɚɧɨɜ 

 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ ɦɚɫɫɵ 

ɫɚɦɨɝɨ ɬɹɠɟɥɨɝɨ ɩɟɪɟɧɨɫɢɦɨɝɨ ɷɥɟɦɟɧɬɚ (ɨɛɵɱɧɨ ɷɬɨ ɪɨɬɨɪ ɝɟɧɟɪɚɬɨɪɚ). 
ɂɫɯɨɞɹ ɢɡ ɦɚɫɫɵ ɪɨɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 98 ɬɨɧɧ [5] ɢ ɤɨɥɢɱɟɫɬɜɚ 

ɚɝɪɟɝɚɬɨɜ - 2, ɜɵɛɢɪɚɟɦ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 100/20 ɬɨɧɧ, ɝɞɟ 100 
ɬɨɧɧ – ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɝɥɚɜɧɨɝɨ ɤɪɸɤɚ, 20 ɬɨɧɧ – ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ. 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɨɡɥɨɜɵɯ ɤɪɚɧɨɜ ȼȻ ɢ ɇȻ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɢɧɢɦɚɟɬɫɹ 50 ɢ 20 ɬɨɧɧ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 

ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. ȼɫɟ 
ɝɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 

əɧɢɫɤɨɫɤɢ Ƚɗɋ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɫ ɞɜɭɦɹ ɚɝɪɟɝɚɬɚɦɢ, ɩɨɷɬɨɦɭ, ɢɫɯɨɞɹ ɢɡ 
ɭɫɥɨɜɢɣ ɧɚɞɟɠɧɨɫɬɢ, ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɫɯɟɦɚ ɢɡ ɞɜɭɯ ɩɪɨɫɬɵɯ ɛɥɨɤɨɜ, ɜ 
ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 

ȼɵɛɨɪ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɛɭɫɥɨɜɥɟɧ ɧɚɥɢɱɢɟɦ 
ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ (66,5 ɤɦ) ɩɨɞɫɬɚɧɰɢɢ ɉɋ-20 «ɇɢɤɟɥɶ» 110ɤȼ, 
ɢɦɟɸɳɟɣ ɫɜɹɡɶ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ Ɇɭɪɦɚɧɫɤɨɣ ɨɛɥɚɫɬɢ, ɚ ɬɚɤɠɟ ɩɪɨɯɨɞɹɳɟɣ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 500 ɦɟɬɪɨɜ ɥɢɧɢɢ 110 ɤȼ ɇɢɤɟɥɶ – Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ, ɤ ɤɨɬɨɪɨɣ 
ɜɨɡɦɨɠɧɨ ɩɨɞɤɥɸɱɟɧɢɟ ɨɬɩɚɣɤɨɣ. ɇɚɩɪɹɠɟɧɢɟ Ɋɍ ɩɪɢɧɢɦɚɟɬɫɹ 110 ɤȼ 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 
 
4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɨ ɩɪɨɜɟɞɟɧɧɵɦ ɪɚɧɟɟ ɪɚɫɱɟɬɚɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ȼȽɋ-

525/114-40 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ "ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ". ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ 
ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ-525/114-40 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɧɨɦ Ɇȼ∙Ⱥ  
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɚɹ ɦɨɳɧɨɫɬɶ Рɧɨɦ Ɇȼɬ  

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫosφ ɨ.ɟ.  
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɧɨɦ ɨɛ/ɦɢɧ  

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ  

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
x”d ɨ.ɟ.  
x’d ɨ.ɟ.  
xd ɨ.ɟ.  

 
4.2.2 ȼɵɛɨɪ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɗɅȿɄɌɊɈɁȺȼɈȾ» ɜɵɛɢɪɚɟɬɫɹ ɫɢɥɨɜɨɣ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾ-25000/110-ɍɏɅ1 ɫ Ɋɉɇ. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2: 
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Ɍɚɛɥɢɰɚ 4.2 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾ-25000/110-ɍɏɅ1 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɧɨɦ Ɇȼ∙Ⱥ  
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɫɲɟɣ 

ɨɛɦɨɬɤɢ 
Uɜɧ ɤȼ  

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɢɡɲɟɣ 
ɨɛɦɨɬɤɢ 

Uɧɧ ɤȼ  

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ   
ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Δܲɤ ɤȼɬ  

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Δܲɯ ɤȼɬ  
Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ܫɯ   

 
4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ɋɍ ȼɇ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ ɪɚɫɩɪɟɞɭɫɬɪɨɣɫɬɜɨ: 
 ܵΣ = Σܵʒ − ܵ˔.ː. = ͵ͷ − Ͳ,͹ = ͵Ͷ,͵ ʛʑ ∙ ʏ. (4.1) 
 
ɇɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɩɨ 1 ɰɟɩɢ 110 ɤȼ ܲː ˃˕ = ͵Ͳ Ɇȼɬ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cosφୡ = Ͳ,ͺͷ. 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 110 ɤȼ: 
 ݊ˎ = ܵΣܲː ˃˕/cosφୡ + ͳ = ͵Ͷ,͵͵Ͳ/Ͳ,ͺͷ + ͳ = ͳ,ͻ͹. (4.2) 

 
ɉɪɢɧɢɦɚɟɬɫɹ 2-ɯ ɰɟɩɧɚɹ ȼɅ 110 ɤȼ. 
Ɋɚɛɨɱɢɣ ɬɨɤ ɥɢɧɢɢ: 
ܫ˓  ˃˄ = ܵΣ݊ˎ ∙ √͵ ∙ ܷːˑˏ = ͵Ͷ͵ͲͲʹ ∙ √͵ ∙ ͳͳͲ = ͻͲ ʏ. (4.3) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɥɢɧɢɢ: 
ܫ˓  ˃˔ч = α˕ ∙ α𝑖 ∙ ܫ˓ ˃˄ = ͳ,ͳ ∙ ͳ,Ͳͷ ∙ ͻͲ = ͳͲͶ ʏ, (4.4) 
 

ɝɞɟ α˕ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
 α𝑖 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ. 

 
ɉɨɫɥɟɚɜɚɪɢɣɧɵɣ ɬɨɤ: 
ܫ˒  .˃˅. = ܵΣሺ݊ˎ − ͳሻ ∙ √͵ ∙ ܷːˑˏ = ͵Ͷ͵ͲͲሺʹ − ͳሻ ∙ √͵ ∙ ͳͳͲ = ͳͺͲ ʏ. (4.5) 
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ɉɪɢɧɢɦɚɟɬɫɹ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ-70/11. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.3: 

 
Ɍɚɛɥɢɰɚ 4.3 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-70/11 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ɍɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ rɭɞ Ɉɦ/ɤɦ  

ɍɞɟɥɶɧɨɟ ɪɟɚɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

xɭɞ Ɉɦ/ɤɦ  

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ Iɞɨɩ Ⱥ  

 
4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɪɚɜɧɟɧɢɹ ɜɚɪɢɚɧɬɨɜ 
 
Ⱦɥɹ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 4 (2 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ 2 ɥɢɧɢɢ) ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɬɚɧɞɚɪɬɚ ɨɪɝɚɧɢɡɚɰɢɢ «ɊɭɫȽɢɞɪɨ» 
[12] ɞɥɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɪɚɜɧɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ: 

1) ɦɨɫɬɢɤ 110-5ɇ ɫ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɜ ɰɟɩɹɯ ɥɢɧɢɣ ɢ ɪɟɦɨɧɬɧɨɣ 
ɩɟɪɟɦɵɱɤɨɣ ɫɨ ɫɬɨɪɨɧɵ ɥɢɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɨɬɤɪɵɬɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 

2) ɦɨɫɬɢɤ 110-5ɇ, ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɤɨɦɩɥɟɤɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ (ɄɊɍɗ); 

3) ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ 110-7, ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɨɬɤɪɵɬɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 

4) ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ 110-7, ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɤɨɦɩɥɟɤɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ (ɄɊɍɗ). 

ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɢɯ 
ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 

 ʖ = ʔː ∙ ʙˋ˕ˑˆ + ʗ, (4.6) 
 

ɝɞɟ ʔː – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ, ɞɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɪɚɜɧɵɣ 0,15; ʙˋ˕ˑˆ – ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ 
ɪɚɛɨɬɵ, ɪɚɫɱɢɬɵɜɚɟɦɵɟ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɫɬɨɢɦɨɫɬɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ [14]; ʗ – ɢɡɞɟɪɠɤɢ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

1) Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɢ ɢɡɞɟɪɠɟɤ ɞɥɹ ɜɚɪɢɚɧɬɚ ɈɊɍ-110-5ɇ: 
ɚ. ɫɬɨɢɦɨɫɬɶ 3-ɯ ɹɱɟɟɤ ɷɥɟɝɚɡɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ 2-ɯ ɹɱɟɟɤ 

ɜɵɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 10 ɤȼ: 
 ʙ˅ыˍˎ = ͵ ∙ ͹͹Ͳ͵ + ʹ ∙ ͳ͸͵ = ʹ͵Ͷ͵ͷ ɬ.ɪ. 

 
ɛ. ɫɬɨɢɦɨɫɬɶ 2-ɯ ɹɱɟɟɤ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 110 ɤȼ ɦɨɳɧɨɫɬɶɸ 

25 ɆȼȺ: 
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ʙ˕ = ʹ ∙ ͹ͷͷ͵ = ͳͷͳͲ͸ ɬ.ɪ. 
 

ɜ. ɫɬɨɢɦɨɫɬɶ ɩɨɫɬɨɹɧɧɨɣ ɱɚɫɬɢ ɡɚɬɪɚɬ (ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ, 
ɨɛɳɟɩɨɞɫɬɚɧɰɢɨɧɧɵɣ ɩɭɧɤɬ ɭɩɪɚɜɥɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɩɨɞɫɬɚɧɰɢɢ, ɫɢɫɬɟɦɭ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɟ 
ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɤɚɧɚɥɢɡɚɰɢɸ ɢ ɩɨɞɴɟɡɞɧɵɟ ɞɨɪɨɝɢ, ɫɪɟɞɫɬɜɚ ɫɜɹɡɢ ɢ 
ɬɟɥɟɦɟɯɚɧɢɤɢ, ɧɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ, ɨɝɪɚɞɭ ɢ ɩɪɨɱɢɟ ɷɥɟɦɟɧɬɵ) ɞɥɹ ɈɊɍ-110-
5ɇ: 
 ʙ˒ˑ˔˕ = ͳͲ͵ͶͲ ɬ.ɪ. 
 

ɂɬɨɝɨ, ɫɭɦɦɚɪɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
 ʙΣ = ʙ˅ыˍˎ + ʙ˕ + ʙ˒ˑ˔˕ = ʹ͵Ͷ͵ͷ + ͳͷͳͲ͸ + ͳͲ͵ͶͲ = Ͷͺͺͺͳ ɬ.ɪ. (4.7) 

 
ɝ. ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ (22,23% ɨɬ ɫɭɦɦɚɪɧɵɯ 

ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɨɝɥɚɫɧɨ [14]): 
 ʙ˔˕˓ = Ͳ,ʹʹʹ͵ ∙ ʙΣ = Ͳ,ʹʹʹ͵ ∙ Ͷͺͺͺͳ = ͳͲͺ͸͸ ɬ.ɪ. (4.8) 

 
Ⱦɚɧɧɵɟ ɭɤɪɭɩɧɟɧɧɵɟ ɫɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɤɚɡɚɧɵ ɜ ɰɟɧɚɯ 

01.01.2000 ɝ. ɞɥɹ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ 
ɢɧɞɟɤɫɵ ɢɡɦɟɧɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ [23], ɚ 
ɬɚɤɠɟ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ [14]: 

 ݇ˋ.ˑ˄ˑ˓ = Ͷ,Ͷ͵;  ݇ˋ.˔˕˓ = ͺ,͹ʹ; ݇˕ˈ˓ = ͳ,ʹʹ.     ɂɬɨɝɨɜɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ: ʙˋ˕ˑˆ = (݇ˋ.ˑ˄ˑ˓ ∙ ʙΣ +  ݇ˋ.˔˕˓ ∙ ʙ˔˕˓) ∙ ݇˕ˈ˓ = ሺͶ,Ͷ͵ ∙ Ͷͺͺͺͳ + ͺ,͹ʹ ∙ ∙ ͳͲͺ͸͸ ∙ ͳ,ʹʹ = ͵͹ͻ͹ͺʹ ɬ.ɪ. 
(4.9) 

 
ɂɡɞɟɪɠɤɢ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɜɵɱɢɫɥɹɸɬɫɹ ɤɚɤ 

ɞɨɥɹ ɨɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ: 
 ʗ = (ܽ˃ˏ + ܽ˓ˈˏ+ˑ˄˔ˎ) ∙ ʙˋ˕ˑˆ, (4.10) 

 
ɝɞɟ ܽ˃ˏ = ͳ/͵Ͳ = Ͳ,Ͳ͵͵͵ – ɧɨɪɦɚ ɝɨɞɨɜɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ 
(ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ, ɱɬɨ ɧɨɪɦɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 
ɪɚɜɟɧ 30 ɥɟɬ [15]) 

 ܽ˓ˈˏ+ˑ˄˔ˎ = Ͳ,Ͳͷͻ – ɧɨɪɦɚ ɝɨɞɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
(ɞɥɹ ɈɊɍ [15]). 

 ʗ = ሺͲ,Ͳ͵͵͵ + Ͳ,Ͳͷͻሻ ∙ ͵͹ͻ͹ͺʹ = ͵ͷͲͷͶ ɬ.ɪ. 
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ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖଵ = Ͳ,ͳͷ ∙ ͵͹ͻ͹ͺʹ + ͵ͷͲͷͶ = ͻʹͲʹͳ ɬ.ɪ. 

 
2) Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɢ ɢɡɞɟɪɠɟɤ ɞɥɹ ɜɚɪɢɚɧɬɚ ɄɊɍɗ-110-5ɇ: 
ɚ. ɫɬɨɢɦɨɫɬɶ 3-ɯ ɹɱɟɟɤ ɷɥɟɝɚɡɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ 2-ɯ ɹɱɟɟɤ 

ɜɵɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 10 ɤȼ: 
 ʙ˅ыˍˎ = ͵ ∙ ͳͳ͸͹ͷ + ʹ ∙ ͳ͸͵ = ͵ͷ͵ͷͳ ɬ.ɪ. 

 
ɛ. ɫɬɨɢɦɨɫɬɶ 2-ɯ ɹɱɟɟɤ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 110 ɤȼ ɦɨɳɧɨɫɬɶɸ 

25 ɆȼȺ: 
 ʙ˕ = ʹ ∙ ͹ͷͷ͵ = ͳͷͳͲ͸ ɬ.ɪ. 
 

ɜ. ɫɬɨɢɦɨɫɬɶ ɩɨɫɬɨɹɧɧɨɣ ɱɚɫɬɢ ɡɚɬɪɚɬ ɞɥɹ ɄɊɍɗ-110-5ɇ: 
 ʙ˒ˑ˔˕ = ͸ͷͺͲ ɬ.ɪ. 
 

ɂɬɨɝɨ, ɫɭɦɦɚɪɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (4.7): 
 ʙΣ = ʙ˅ыˍˎ + ʙ˕ + ʙ˒ˑ˔˕ = ͵ͷ͵ͷͳ + ͳͷͳͲ͸ + ͸ͷͺͲ = ͷ͹Ͳ͵͹ ɬ.ɪ. 

 
ɝ. ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ (22,23% ɨɬ ɫɭɦɦɚɪɧɵɯ 

ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ) ɩɨ ɮɨɪɦɭɥɟ (4.8): 
 ʙ˔˕˓ = Ͳ,ʹʹʹ͵ ∙ ʙΣ = Ͳ,ʹʹʹ͵ ∙ ͷ͹Ͳ͵͹ = ͳʹ͸͹ͻ ɬ.ɪ. 

 
ɂɬɨɝɨɜɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (4.9): 
 ʙˋ˕ˑˆ = (݇ˋ.ˑ˄ˑ˓ ∙ ʙΣ +  ݇ˋ.˔˕˓ ∙ ʙ˔˕˓) ∙ ݇˕ˈ˓ = ሺͶ,Ͷ͵ ∙ ͷ͹Ͳ͵͹ + ͺ,͹ʹ ∙ ͳʹ͸͹ͻሻ ∙ ∙ ͳ,ʹʹ = ͶͶ͵ͳͶ͸ ɬ.ɪ. 

 

ɂɡɞɟɪɠɤɢ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɩɨ ɮɨɪɦɭɥɟ (4.10): 
 ʗ = (ܽ˃ˏ + ܽ˓ˈˏ+ˑ˄˔ˎ) ∙ ʙˋ˕ˑˆ,  

 
ɝɞɟ ܽ˃ˏ = ͳ/ͷͲ = Ͳ,Ͳʹ – ɧɨɪɦɚ ɝɨɞɨɜɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ (ɢɫɯɨɞɹ 
ɢɡ ɭɫɥɨɜɢɣ, ɱɬɨ ɧɨɪɦɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɄɊɍɗ ɪɚɜɟɧ 
50 ɥɟɬ [15]); 

 ܽ˓ˈˏ+ˑ˄˔ˎ = Ͳ,Ͳͳͺ – ɧɨɪɦɚ ɝɨɞɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
(ɞɥɹ ɄɊɍɗ [15]). 
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ʗ = ሺͲ,Ͳʹ + Ͳ,Ͳͳͺሻ ∙ ͶͶ͵ͳͶ͸ = ͳ͸ͺͶͲ ɬ.ɪ. 
 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖଶ = Ͳ,ͳͷ ∙ ͶͶ͵ͳͶ͸ + ͳ͸ͺͶͲ = ͺ͵͵ͳʹ ɬ.ɪ. 

 
3) Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɢ ɢɡɞɟɪɠɟɤ ɞɥɹ ɜɚɪɢɚɧɬɚ ɈɊɍ-110-7: 
ɚ. ɫɬɨɢɦɨɫɬɶ 4-ɯ ɹɱɟɟɤ ɷɥɟɝɚɡɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ 2-ɯ ɹɱɟɟɤ 

ɜɵɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 10 ɤȼ: 
 ʙ˅ыˍˎ = Ͷ ∙ ͹͹Ͳ͵ + ʹ ∙ ͳ͸͵ = ͵ͳͳ͵ͺ ɬ.ɪ. 

 
ɛ. ɫɬɨɢɦɨɫɬɶ 2-ɯ ɹɱɟɟɤ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 110 ɤȼ ɦɨɳɧɨɫɬɶɸ 

25 ɆȼȺ: 
 ʙ˕ = ʹ ∙ ͹ͷͷ͵ = ͳͷͳͲ͸ ɬ.ɪ. 
 

ɜ. ɫɬɨɢɦɨɫɬɶ ɩɨɫɬɨɹɧɧɨɣ ɱɚɫɬɢ ɡɚɬɪɚɬ ɞɥɹ ɈɊɍ-110-7: 
 ʙ˒ˑ˔˕ = ͳͲ͵ͶͲ ɬ.ɪ. 
 

ɂɬɨɝɨ, ɫɭɦɦɚɪɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (4.7): 
 ʙΣ = ʙ˅ыˍˎ + ʙ˕ + ʙ˒ˑ˔˕ = ͵ͳͳ͵ͺ + ͳͷͳͲ͸ + ͳͲ͵ͶͲ = ͷ͸ͷͺͶ ɬ.ɪ. 

 
ɝ. ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ (22,23% ɨɬ ɫɭɦɦɚɪɧɵɯ 

ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ) ɩɨ ɮɨɪɦɭɥɟ (4.8): 
 ʙ˔˕˓ = Ͳ,ʹʹʹ͵ ∙ ʙΣ = Ͳ,ʹʹʹ͵ ∙ ͷ͸ͷͺͶ = ͳʹͷ͹ͻ ɬ.ɪ. 

 
ɂɬɨɝɨɜɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (4.9): 

 ʙˋ˕ˑˆ = (݇ˋ.ˑ˄ˑ˓ ∙ ʙΣ +  ݇ˋ.˔˕˓ ∙ ʙ˔˕˓) ∙ ݇˕ˈ˓ = ሺͶ,Ͷ͵ ∙ ͷ͸ͷͺͶ + ͺ,͹ʹ ∙ ͳʹͷ͹ͻሻ ∙ ∙ ͳ,ʹʹ = Ͷ͵ͻ͸͵Ͷ ɬ.ɪ. 
 

ɂɡɞɟɪɠɤɢ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɩɨ ɮɨɪɦɭɥɟ (4.10): 
 ʗ = (ܽ˃ˏ + ܽ˓ˈˏ+ˑ˄˔ˎ) ∙ ʙˋ˕ˑˆ,  

 
ɝɞɟ ܽ˃ˏ = ͳ/͵Ͳ = Ͳ,Ͳ͵͵͵ – ɧɨɪɦɚ ɝɨɞɨɜɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ 
(ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ, ɱɬɨ ɧɨɪɦɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 
ɪɚɜɟɧ 30 ɥɟɬ); 
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 ܽ˓ˈˏ+ˑ˄˔ˎ = Ͳ,Ͳͷͻ – ɧɨɪɦɚ ɝɨɞɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
(ɞɥɹ ɈɊɍ). 

 ʗ = ሺͲ,Ͳ͵͵͵ + Ͳ,Ͳͷͻሻ ∙ Ͷ͵ͻ͸͵Ͷ = ͶͲͷ͹ͺ ɬ.ɪ. 
 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖଷ = Ͳ,ͳͷ ∙ Ͷ͵ͻ͸͵Ͷ + ͶͲͷ͹ͺ = ͳͲ͸ͷʹ͵ ɬ.ɪ. 

 
4) Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɢ ɢɡɞɟɪɠɟɤ ɞɥɹ ɜɚɪɢɚɧɬɚ ɄɊɍɗ-110-7: 
ɚ. ɫɬɨɢɦɨɫɬɶ 4-ɯ ɹɱɟɟɤ ɷɥɟɝɚɡɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ 2-ɯ ɹɱɟɟɤ 

ɜɵɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 10 ɤȼ: 
 ʙ˅ыˍˎ = Ͷ ∙ ͳͳ͸͹ͷ + ʹ ∙ ͳ͸͵ = Ͷ͹Ͳʹ͸ ɬ.ɪ. 

 
ɛ. ɫɬɨɢɦɨɫɬɶ 2-ɯ ɹɱɟɟɤ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 110 ɤȼ ɦɨɳɧɨɫɬɶɸ 

25 ɆȼȺ: 
 ʙ˕ = ʹ ∙ ͹ͷͷ͵ = ͳͷͳͲ͸ ɬ.ɪ. 
 

ɜ. ɫɬɨɢɦɨɫɬɶ ɩɨɫɬɨɹɧɧɨɣ ɱɚɫɬɢ ɡɚɬɪɚɬ ɞɥɹ ɄɊɍɗ-110-7: 
 ʙ˒ˑ˔˕ = ͸ͷͺͲ ɬ.ɪ. 
 

ɂɬɨɝɨ, ɫɭɦɦɚɪɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (4.7): 
 ʙΣ = ʙ˅ыˍˎ + ʙ˕ + ʙ˒ˑ˔˕ = Ͷ͹Ͳʹ͸ + ͳͷͳͲ͸ + ͸ͷͺͲ = ͸ͺ͹ͳʹ ɬ.ɪ. 

 
ɝ. ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ (22,23% ɨɬ ɫɭɦɦɚɪɧɵɯ 

ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ) ɩɨ ɮɨɪɦɭɥɟ (4.8): 
 ʙ˔˕˓ = Ͳ,ʹʹʹ͵ ∙ ʙΣ = Ͳ,ʹʹʹ͵ ∙ ͸ͺ͹ͳʹ = ͳͷʹ͹ͷ ɬ.ɪ. 

 
ɂɬɨɝɨɜɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (4.9): 

 ʙˋ˕ˑˆ = (݇ˋ.ˑ˄ˑ˓ ∙ ʙΣ +  ݇ˋ.˔˕˓ ∙ ʙ˔˕˓) ∙ ݇˕ˈ˓ = ሺͶ,Ͷ͵ ∙ ͸ͺ͹ͳʹ + ͺ,͹ʹ ∙ ͳͷʹ͹ͷሻ ∙ ∙ ͳ,ʹʹ = ͷ͵͵ͺ͸ʹ ɬ.ɪ. 
 

ɂɡɞɟɪɠɤɢ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɩɨ ɮɨɪɦɭɥɟ (4.10): 
 ʗ = (ܽ˃ˏ + ܽ˓ˈˏ+ˑ˄˔ˎ) ∙ ʙˋ˕ˑˆ,  
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ɝɞɟ ܽ˃ˏ = ͳ/ͷͲ = Ͳ,Ͳʹ – ɧɨɪɦɚ ɝɨɞɨɜɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ (ɢɫɯɨɞɹ 
ɢɡ ɭɫɥɨɜɢɣ, ɱɬɨ ɧɨɪɦɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɄɊɍɗ ɪɚɜɟɧ 
50 ɥɟɬ); 

 ܽ˓ˈˏ+ˑ˄˔ˎ = Ͳ,Ͳͳͺ – ɧɨɪɦɚ ɝɨɞɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
(ɞɥɹ ɄɊɍɗ). 

 ʗ = ሺͲ,Ͳʹ + Ͳ,Ͳͳͺሻ ∙ ͷ͵͵ͺ͸ʹ = ʹͲʹͺ͹ ɬ.ɪ. 
 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖସ = Ͳ,ͳͷ ∙ ͷ͵͵ͺ͸ʹ + ʹͲʹͺ͹ = ͳͲͲ͵͸͸ ɬ.ɪ. 

 
ɂɬɨɝɨɜɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 4.4: 
 

Ɍɚɛɥɢɰɚ 4.4 - ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ 
 ɈɊɍ-110-5ɇ ɄɊɍɗ-110-5ɇ ɈɊɍ-110-7 ɄɊɍɗ-110-7 ʙˋ˕ˑˆ, ɬ.ɪ. 379782 443146 439634 533862 ʗ, ɬ.ɪ. 35054 16840 40578 20287 

Ɂ, ɬ.ɪ. 92021 83312 106523 100366 
 

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɯɟɦɵ ɦɨɫɬɢɤ 110-5ɇ, ɜɵɩɨɥɧɟɧɧɨɣ ɜ ɜɢɞɟ 
ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ (ɄɊɍɗ). 

ɋ ɬɟɯɧɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɥɭɱɲɟɣ ɫɯɟɦɨɣ ɹɜɥɹɟɬɫɹ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ 
110-7, ɜɵɩɨɥɧɟɧɧɨɣ ɜ ɜɢɞɟ ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ 
ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ (ɄɊɍɗ), ɨɞɧɚɤɨ ɫɬɨɢɦɨɫɬɶ ɟɟ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚ 
20,5% ɜɵɲɟ, ɱɟɦ ɭ ɫɯɟɦɵ ɄɊɍɗ-110-5ɇ. ɏɨɬɹ ɫɯɟɦɚ ɄɊɍɗ-110-7 ɹɜɥɹɟɬɫɹ 
ɛɨɥɟɟ ɧɚɞɟɠɧɨɣ ɢ ɝɢɛɤɨɣ, ɧɨ ɟɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚ Ƚɗɋ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɬ.ɤ. ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɢ ɢɡɞɟɪɠɤɢ ɡɧɚɱɢɬɟɥɶɧɨ 
ɜɵɲɟ, ɱɟɦ ɭ ɫɯɟɦɵ ɄɊɍɗ-110-5ɇ, ɨɛɥɚɞɚɸɳɟɣ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɶɸ ɢ 
ɝɢɛɤɨɫɬɶɸ. 

Ʉ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɬɫɹ ɄɊɍɗ-110-5ɇ. 
 
4.5 Ɋɚɫɱёɬ ɬɨɤɨɜ ɄɁ ɞɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 
ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1.  
ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɬɨɤɢ ɄɁ ɜ ɬɨɱɤɚɯ Ʉ1 ɢ Ʉ2 (ɧɚ ɲɢɧɚɯ Ɋɍ 110 ɤȼ ɢ 

ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ). 
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Ɋɢɫɭɧɨɤ 4.1–Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ əɧɢɫɤɨɫɤɢ Ƚɗɋ 

 
Ɍɚɤ ɤɚɤ ɪɚɫɱёɬ ɬɨɤɨɜ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

RastrKZ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɜ 
ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

Ɋɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: 
ˎݔ  = ʹˇ˖ݔ ∙ ݈ = Ͳ,ʹ͹ͷʹ ∙ ͸͸,ͷ = ͻ,ͳͶ ʝˏ. 
 

Ɋɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
଴ˎݔ  = Ͷ,͹ ∙ ˎݔ = Ͷ,͹ ∙ ͻ,ͳͶ = Ͷʹ,ͻ͸ ʝˏ. 
 
Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: 
ݎˎ  = ݎ̟ ˇʹ ∙ ݈ = Ͳ,Ͷʹ ∙ ͸͸,ͷ = ͳ͵,ͻ͹ ʝˏ. 
 
Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
ݎˎ  ଴ = ͳͲ ∙ ݎˎ = ͳͲ ∙ ͳ͵,ͻ͹ = ͳ͵ͻ,͹ ʝˏ. 
 
Ɋɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
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ୡݔ  = ܷːˑˏଶܵˍˊ = ͳͳͲଶͳͷͲ = ͺͲ,͸͸ ʝˏ. 
 
Ɋɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ: 
ୡ,଴ݔ  = ʹ,ͺ ∙ ୡݔ = ʹ,ͺ ∙ ͺͲ,͸͸ = ʹʹͷ,ͺͷ ʝˏ. 
 
Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
ୡݎ  = ୡʹͲݔ = ͺͲ,͸͸ʹͲ = Ͷ,Ͳ͵ ʝˏ. 
 
Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ: 
ୡ,଴ݎ  = ͳ,͸ ∙ ୡݎ = ͳ,͸ ∙ Ͷ,Ͳ͵ = ͸,Ͷͷ ʝˏ. 
 
Ɋɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
˕ݔ  = ܷˍͳͲͲ ∙ ܷːˑˏʡଶܵːˑˏʡ = ͳͲ,ͷͳͲͲ ∙ ͳʹͳଶʹͷ = ͸ͳ,Ͷͻ ʝˏ. 
 
Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
ݎ̞  = ∆̱ܲ ∙ ܷːˑˏʡଶܵːˑˏʡଶ = ͳʹͲ ∙ ͳʹͳଶʹͷଶ = ʹ,ͺͳ ʝˏ. 
 
Ɋɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
ˆݔ  = "ௗݔ ∙ ܷːˑˏʒଶܵːˑˏʒ = Ͳ,ʹ ∙ ͳͲ,ͷଶͳ͹,ͷ = ͳ,ʹ͸ ʝˏ. 
 
Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
ݎ̂  = ωˆݔ ∙ aܶ = ͳ,ʹ͸͵ͳͶ ∙ Ͳ,ͲͶͷ = Ͳ,Ͳͻ ʝˏ. 
 
ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2: 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ 

 
ɇɚ ɪɢɫɭɧɤɚɯ 4.3-4.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɱɟɬɵ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

RastrWin3. 
 

 
Ɋɢɫɭɧɨɤ 4.3 – ɍɡɥɵ ɜ RastrWin3 
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Ɋɢɫɭɧɨɤ 4.4 – ȼɟɬɜɢ ɜ RastrWin3 

 

 
Ɋɢɫɭɧɨɤ 4.5 – Ƚɟɧɟɪɚɬɨɪɵ ɢ ɫɢɫɬɟɦɚ ɜ RastrWin3 

 

 
Ɋɢɫɭɧɨɤ 4.6 – Ɍɪɟɯɮɚɡɧɨɟ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɜ RastrWin3 

 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɍɪɟɯɮɚɡɧɨɟ ɄɁ ɧɚ ɲɢɧɚɯ Ɋɍ ɜ RastrWin3 

 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɉɞɧɨɮɚɡɧɨɟ ɄɁ ɧɚ ɲɢɧɚɯ Ɋɍ ɜ RastrWin3 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.5. 
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Ɍɚɛɥɢɰɚ 4.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
Ɍɨɱɤɚ ɄɁ I(3)

ɩɨ, ɤȺ Ta, ɫ iɭ, ɤȺ I(1)
ɩɨ, ɤȺ 

Ʉ1 (ɒɢɧɵ 110 ɤȼ) 3,2 0,034 10,4 4,2 
Ʉ2 (Ƚɟɧɟɪɚɬɨɪ 10,5 ɤȼ) 5,5 0,045 14 - 

 
4.6 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

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

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

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

 ˖ܷ˂ ːܷˑˏ, 
 

ɝɞɟ ܷːˑˏ - ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɚɩɩɚɪɚɬɚ ɢɥɢ ɤɚɛɟɥɹ. 
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 5 %: 
˘˃ˏ.˄˃˓ ʒܫ  = ͳ,Ͳͷ ∙ Iʒ ːˑˏ = ͳ,Ͳͷ ∙ ܵʒ ːˑˏ√͵ ∙ ܷʒ ːˑˏ = ͳ,Ͳͷ ∙ ͳ͹,ͷ√͵ ∙ ͳͲ,ͷ = = ͳͲͳͲ,Ͷ ʏ. (4.11) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
˘˃ˏ.˄˃˓ ʡܫ  = ͳ,Ͳͷ · ܵʒ ːˑˏ√͵ · ˕ܷ ːˑˏ = ͳ,Ͳͷ · ͳ͹,ͷ√͵ · ͳʹͳ = ͺ͹,͹ ʏ. (4.12) 

 
ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɨɬɩɚɣɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

10,5 ɤȼ: 
ܫ̝  .ː.˓˃˄.ˏ˃˘ = ͳ,Ͳͷ ∙ ܵ˔.ː.√͵ ∙ ˔ܷ.ː.ːˑˏ = ͳ,Ͳͷ ∙ Ͳ,͹√͵ ∙ ͳͲ,ͷ = ͶͲ,Ͷ ʏ. (4.13) 

 
Ʉ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɦ ɄɊɍɗ-110-5ɇ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ 

«ɉɢɬɟɪɗɧɟɪɝɨɆɚɲ» [21]. Ɋɍ ɭɤɨɦɩɥɟɤɬɨɜɚɧɨ ɜɵɤɥɸɱɚɬɟɥɹɦɢ, 
ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ, ɡɚɡɟɦɥɢɬɟɥɹɦɢ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ ɄɊɍɗ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6: 
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Ɍɚɛɥɢɰɚ 4.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɄɊɍɗ-110-5ɇ 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Uɧɨɦ= 110 ɤȼ Uɧɨɦ= 110 ɤȼ 
Iɪɚɛ max= 87,7 Ⱥ Iɧɨɦ = 630 Ⱥ 

Iɩ0 = 4,2 ɤȺ Iɨɬɤɥ. = 31,5 ɤȺ 
iɭ =10,4 ɤȺ Iɭ.= 80 ɤȺ ܤ = ܫ˒ ଴ଶ ∙ ˊ˓ݐ) + (ˍы˅ݐ = = Ͷ,ʹଶ ∙ ሺͲ,ͲͶ + Ͳ,Ͳ͵ͷሻ = ͳ,͵ ˍʏଶ ∙ ˔ 

I2
ɬɟɪ·tɬɟɪ =31,52·3=2997 ɤȺ2·ɫ 

 
Ɍɚɤ ɤɚɤ ɄɊɍɗ ɢɦɟɟɬ ɦɨɞɭɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɬɨ ɨɫɬɚɥɶɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ (ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, 
ɡɚɡɟɦɥɹɸɳɢɟ ɧɨɠɢ ɢ ɬ.ɞ.) ɩɪɨɯɨɞɢɬ ɩɨ ɬɟɪɦɢɱɟɫɤɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 

Ⱦɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɫ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɵ ɫɢɥɨɜɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɤ ɭɫɬɚɧɨɜɤɟ Ɉɉɇɩ-110 ɍɏɅ1, ɫ ɧɢɡɤɨɣ Ɉɉɇɩ-10 
ɍɏɅ1. 

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɨɝɥɚɫɧɨ ɩɭɧɤɬɭ 2.1.6.9 ɬɟɯɧɢɱɟɫɤɨɣ 
ɩɨɥɢɬɢɤɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɬɧɨɟ 
ɝɟɧɟɪɚɬɨɪɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɦɨɞɭɥɶɧɨɦ ɢɫɩɨɥɧɟɧɢɢ 
ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ CuprAL-1 (ɩɪɨɢɡɜɨɞɫɬɜɨ ɮɢɪɦɵ CuprAL, 
ɋɜɟɪɞɥɨɜɫɤɚɹ ɨɛɥɚɫɬɶ) c ɜɚɤɭɭɦɧɵɦ ɜɵɤɥɸɱɚɬɟɥɟɦ [22]. Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ 
CuprAL-1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 
 
Ɍɚɛɥɢɰɚ 4.7 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɄȽɊɍ CuprAL-1 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
Uɧɨɦ= 10,5 ɤȼ Uɪɚɛ.max= 12 ɤȼ 

Iɪɚɛ max= 1010,4 Ⱥ Iɧɨɦ = 1250 Ⱥ 
Iɩ0 = 5,5 ɤȺ Iɨɬɤɥ. = 31,5 ɤȺ 
iɭ =14,0 ɤȺ Iɭ.= 100 ɤȺ ܤ = ܫ˒ ଴ଶ ∙ ˊ˓ݐ) + (ˍы˅ݐ = = ͷ,ͷଶ ∙ ሺͲ,ͲͶ + Ͳ,Ͳͳͷሻ = ͳ,͹ ˍʏଶ ∙ ˔ 

I2
ɬɟɪ·tɬɟɪ =31,52·3=2997 ɤȺ2·ɫ 

 
Ƚɟɧɟɪɚɬɨɪɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ȽɊɍ ɫɟɪɢɢ CuprAl-1 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɨɬɨɜɨɟ ɤɨɦɩɚɤɬɧɨɟ ɢɡɞɟɥɢɟ, ɬɪɟɯɮɚɡɧɨɟ, ɫ ɜɨɡɞɭɲɧɨɣ 
ɢɡɨɥɹɰɢɟɣ, ɜɵɩɨɥɧɟɧɧɨɟ ɜ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ ɢ ɫɨɫɬɨɹɳɟɟ ɢɡ ɜɚɤɭɭɦɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɡɚɡɟɦɥɹɸɳɟɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɹ, ɡɚɡɟɦɥɢɬɟɥɟɣ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ, ɨɝɪɚɧɢɱɢɬɟɥɹ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ, ɤɨɧɞɟɧɫɚɬɨɪɨɜ. ȼɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɜɯɨɞɹɳɟɟ ɜ ɫɨɫɬɚɜ ɄȽɊɍ 
ɧɟ ɬɪɟɛɭɟɬ ɩɪɨɜɟɪɤɢ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. 

 
4.7 Ʉɨɦɩɨɧɨɜɤɚ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ 

 
ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɨɝɥɚɫɧɨ [12] 

ɩɪɢɧɢɦɚɸɬɫɹ: 
1) ɨɛɦɨɬɤɢ ɧɢɡɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɛɨɢɯ 

ɛɥɨɤɨɜ; 
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2) ɥɢɧɢɹ 35 ɤȼ ɨɬ ɩɨɞɫɬɚɧɰɢɢ ɦɟɫɬɧɨɝɨ ɪɚɣɨɧɚ ɉɋ-20, ɩɪɨɯɨɞɹɳɚɹ ɜ 
500 ɦɟɬɪɚɯ ɨɬ ɩɪɨɟɤɬɢɪɭɟɦɨɣ əɧɢɫɤɨɫɤɢ Ƚɗɋ. 

Ⱦɥɹ ɩɢɬɚɧɢɹ ɨɫɨɛɨɣ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɩɪɢɧɢɦɚɸɬɫɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ: ɨɞɧɚ 10,5 ɤȼ 250 ɤȼ∙Ⱥ ɧɚ ɫɟɤɰɢɸ 
Ɋ-3 ɄɊɍ 10 ɤȼ ɢ ɞɜɟ ɧɚ ɫɛɨɪɤɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
(0,4 ɤȼ 82 ɤȼ∙Ⱥ) ɢ ɜ ɜɟɪɯɧɟɦ (0,4 ɤȼ 150 ɤȼ∙Ⱥ) (ɪɢɫ. 4.9). 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɞɜɚ ɧɚɩɪɹɠɟɧɢɹ – 10 ɢ 0,4 ɤȼ. 
Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ 2% ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ: 
 ܵ˔.ː. = Ͳ,Ͳʹ ∙ Σܵʒ = Ͳ,Ͳʹ ∙ ͵ͷͲͲͲ = ͹ͲͲ ˍʑ ∙ ʏ. (4.14) 
 
Ⱦɥɹ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɨɬ ɫɟɤɰɢɣ Ɋ-1 ɢ Ɋ-2 

ɄɊɍ 10 ɤȼ ɩɪɢɧɢɦɚɸɬɫɹ ɜɨɫɟɦɶ ɫɭɯɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌɋɁ-250/10,5/0,4. Ⱦɥɹ 
ɩɢɬɚɧɢɹ ɚɝɪɟɝɚɬɧɵɯ ɧɭɠɞ Ⱥɇ-1 ɢ Ⱥɇ-2 ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ɩɪɢ 
ɩɨɜɪɟɠɞɟɧɧɵɯ ɫɟɤɰɢɹɯ Ɋ-1 ɢ Ɋ-2 ɩɪɟɞɧɚɡɧɚɱɟɧ ɫɭɯɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-
400/10,5/0,4. 

ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɨɞɤɥɸɱɚɟɦɨɝɨ ɤ ɫɟɤɰɢɢ Ɋ-3 ɄɊɍ 
10 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɨɞɢɧ ɫɭɯɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-630/35/10,5 ɫ Ɋɉɇ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɨɞɨɛɪɚɧɵ ɩɨ ɤɚɬɚɥɨɝɭ ɈɈɈ 
«ɊɨɫɗɧɟɪɝɨɌɪɚɧɫ». 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɨɞɧɚ 
ɛɚɬɚɪɟɹ ɚɤɤɭɦɭɥɹɬɨɪɨɜ. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.9. 

ɌɌ 10 Ɋ-1

ЗɇɌ 10 Ɋ-1

ȼ 10

Ɋ-1

ɌɌ 10 Ɋ-2

ЗɇɌ 10 Ɋ-2

ȼ 10

Ɋ-2

ɌɌ ɋȼ-1 10

Ɋ-2

Зɇ ɋȼ-1 10

Ɋ-1

ɋȼ-1 10

Ɋ-1

ɌɌ ɋȼ-2 10

Ɋ-2

Зɇ ɋȼ-2 10

Ɋ-2

ɋȼ-2 10

Ɋ-2

Зɇɋ 10 Ɋ-2

Ɉɉɇ 10 Ɋ-2

Ɍɇ 10 Ɋ-2
Зɇɋ 10 Ɋ-1

Ɉɉɇ 10 Ɋ-1

Ɍɇ 10 Ɋ-1

ɌɌ ɋȼ-1 10
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Ɋ-3
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ɋȼ-2 10

Ɋ-3

ɌɌ 10 ȾȽɍ
 Ɋ-3

Зɇ 10 ȾȽɍ 
Ɋ-3

ȼ 10

ȾȽɍ Ɋ-3

Ɋ-1 ɄɊɍ 10 ɤȼ
Ɋ-2 ɄɊɍ 10 ɤȼ

ȾȽɍ Ɋ-3
250 кȼА

10 кȼ

Ɍɇ-3 10 Ɍ-2
Ɍɇ-3 10 Ɍ-1

 1 ɫ. 0,4

ȼȻ

0,4

10,5

ʤ-1

ɋɈɉ ȼȻ

ʤ-1 ʦʥ

ȾȽɍ ȼȻ
150 кȼА

 2 ɫ. 0,4

ȼȻ
ˁʤ 1-2 ̭.

ʦʥ

ЗɇɌ 10 Ɍ-21

ɌɌ 10 Ɍ-21

ȼ 10 Ɍ-21

ȼȻ
ɄɌɉ 0,4 ɤȼ

Ɍ-22  
250 кȼА

ЗɇɌ 10 Ɍ-22

0,4

10,5

 1 ɫ. 0,4

ɋɈɉ ȼȻ
 2 ɫ. 0,4

ɋɈɉ ȼȻ
ˁʤ-1

ɋɈɉ ȼȻ

ɋɈɉ ȼȻ
0,4 ɤȼ

ʤ-2 ʦʥ

ʤ-2

ɋɈɉ ȼȻ

Ɍ-21  
250 кȼА

ȼ 10 Ɍ-22

ɌɌ 10 Ɍ-22

ˁʤ-2

ɋɈɉ ȼȻ

0,4 кȼ

 1 ɫ. 0,4

ɇȻ
 2 ɫ. 0,4

ɇȻ
ˁʤ 1-2 ̭.

Нʥ

ЗɇɌ 10 Ɍ-11

ɌɌ 10 Ɍ-11

ȼ 10 Ɍ-11

ɇȻ
ɄɌɉ 0,4 ɤȼ

Ɍ-12  
250 кȼА

ЗɇɌ 10 Ɍ-12

0,4

10,5

0,4

10,5

 1 ɫ. 0,4

ɋɈɉ ɇȻ
 2 ɫ. 0,4

ɋɈɉ ɇȻ
ˁʤ-1

ɋɈɉ ɇȻ

ɋɈɉ ɇȻ
0,4 ɤȼ

ʤ-2 Нʥ

ʤ-1

ɋɈɉ ɇȻ
ʤ-2

ɋɈɉ ɇȻ

Ɍ-11  
250 кȼА

ʤ-1 Нʥ

ȼ 10 Ɍ-12

ɌɌ 10 Ɍ-12

ˁʤ-2

ɋɈɉ ɇȻ

ȾȽɍ ɇȻ
82 кȼА

0,4 кȼ

10,5

0,4

10,5

ʤ-1 Н-1

 1 ɫ. 0,4

ɇ-2

0,4

10,5

0,4

10,5

ʤ-1 ʤН2

ʤ-3 ʤН-2

ЗɇɌ 10 Ɍ-32

ɌɌ 10 Ɍ-32

 1 ɫ. 0,4

ɇ-1

 2 ɫ. 0,4

ɇ-1

ˁʤ 1-2 ̭.

Н-1

Ɍ-31  
250 кȼА

ЗɇɌ 10 Ɍ-31

ɌɌ 10 Ɍ-31

ȼ 10 Ɍ-31

ɇ-1

ɄɌɉ 0,4 ɤȼ

Ɍ-32  
250 кȼА

ȼ 10 Ɍ-32

0,4

 1 ɫ. 0,4

Ⱥɇ-1
 2 ɫ. 0,4

Ⱥɇ-1

ˁʤ 1-2 ̭.

ʤН-1

Ⱥɇ-1

0,4 ɤȼ

ʤ-2 Н-1

ʤ-1 ʤН-1 ʤ-2 ʤН-1

ʤ-3 ʤН-1 ʤ-4 ʤН-1

ʤ-1 Н-2

ɌɌ 10 Ɍ-42

 2 ɫ. 0,4

ɇ2

ˁʤ 1-2 ̭.

Н-2

ЗɇɌ 10 Ɍ-41

ɌɌ 10 Ɍ-41

ȼ 10 Ɍ-41

ɇ-2

ɄɌɉ 0,4 ɤȼ

Ɍ-42  
250 кȼА

ЗɇɌ 10 Ɍ-42

 1 ɫ. 0,4

Ⱥɇ-2

 2 ɫ. 0,4

Ⱥɇ-2

ˁʤ 1-2 ̭.

ʤН-2

Ⱥɇ-2

0,4 ɤȼ

ʤ-2 Н-2

ʤ-2 ʤН2

ʤ-4 ʤН-2

Ɍ-41  
250 кȼА

ȼ 10 Ɍ-42

ɌɌ 10 Ɋ-3

ЗɇɌ 10 Ɋ-3

ȼ 10

Ɋ-3

Зɇɋ 10 Ɋ-3

Ɍɇ 10 Ɋ-3

Ɉɉɇ 10 Ɋ-3

Ɋ-3 ɄɊɍ 10 ɤȼ

ɊɌɋɇ
630 кȼА

ȼɅ ɤȼ ɇɢɤеɥь Ʉаɣɬаɤɨɫɤɢ 
ȽЭ ɫ ɨɬɩаɣɤаɦɢ

10,5

36,75±8×1,5%

Зɇȼ ЛɊ ɊɌɋɇ

ЛɊ ɊɌɋɇ
ЗɇЛ ЛɊ ɊɌɋɇ

Ɉɉɇ ɊɌɋɇ

Ɉɉɇ 10 ɊɌɋɇ

Ɍɇ 10 ɊɌɋɇ

ɌɌ 10 Ɍ-51

ЗɇɌ 10 Ɍ-51

ȼ 10

Ɍ-51

0,4

10,5

Ɍ-51
400 кȼА

ʤ-1 ʤНˀ

ȺɊɇ
0,4 ɤȼ

ʤ-2 ʤНˀʤ-3

ʤНˀ
ʤ-4

ʤНˀ

Ɉɬ ɇɇ Ɍ-1 Ɉɬ ɇɇ Ɍ-2

Ɋɢɫɭɧɨɤ 4.9 – ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ əɧɢɫɤɨɫɤɢ Ƚɗɋ 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ: 

1) ɇɚ ɝɟɧɟɪɚɬɨɪɟ ȼȽɋ-525/114-40: 
 ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 ɡɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɡɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 ɡɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
2) ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾ-25000/110/10,5: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 110 ɤȼ; 
 ɪɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 ɪɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ. 
3) ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ; 
 ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 ɪɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 
4) ɇɚ Ʌɗɉ 110 ɤȼ: 
ɚ. ɨɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ; 
ɛ. ɪɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
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 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 
(ɌɇɁɇɉ); 

 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 110 ɤȼ. 
 

5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
  
5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɞɜɭɯɮɚɡɧɨɣ (ɬ.ɤ. ɝɟɧɟɪɚɬɨɪ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ) ɢ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜʝʛ = ͻ͸ʹ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ͳͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɨ ɮɨɪɦɭɥɟ (5.1): 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ, (5.1)ܫ
 
ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  

 𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɨ ɮɨɪɦɭɥɟ (5.2): 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ, (5.2)ܫ

 
ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ʹ ∙  .ʜܫ
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɩɨ ɮɨɪɦɭɥɟ (5.3): 

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ, (5.3)ܫ
 

ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ; 
 𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
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 ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5 - ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 - ɞɥɹ ɪɚɡɧɵɯ ɌɌ); 

 ʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯܫ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.4): 

ʛʏʙʠܫ  = ܧ ′′ௗݔ′̂′ ∙  ʜ, (5.4)ܫ

 
ɝɞɟ ܧ ′̂′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,02; 

 .ௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ 0,2ݔ 
ʛʏʙʠܫ  = ͳ,ͳ͵Ͳ,ʹ ∙ ͻ͸ʹ = ͷͶ͵ͷ,͵ ʏ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͷͶ͵ͷ,͵ = ͷͶ͵,ͷ ʏ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.5): 
ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ , (5.5) 

 
ɝɞɟ Iʡ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ʜܭ    = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
ʡܭ  > ͷͶ͵,ͷ ∙ ʹͷͷͲͲ , 
ʡܭ  > Ͳ,ʹ.  
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,Ͷ. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ) ɩɨ ɮɨɪɦɭɥɟ (5.6): 
ʜʡܫ  = ʠʟʙʡ∗ܫ = Ͳ,ʹͲ,Ͷ = Ͳ,ͷ. (5.6) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
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ܤ ൒ ʠʟʙʡ∗ܫ = Ͳ,ʹͲ,Ͷ = Ͳ,ͷ. 
 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 

I  ɨ.ɟ.

IɌ ɨ.ɟ.

0,2

0,4

0,6

0,8

IɇɌ
0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6

B

tgα = 0,4

ɋ ɪɚ ɛɚ ɬɵ ɜɚɧɢɟ

ɋ ɪɚ ɛɚ ɬɵ ɜɚɧɢɟ
ɩɪɢ I1 < ȼ ɢɥɢ

ɩɪɢ I2 < ȼ

Ɍɨɪɦɨɠɟ ɧɢɟ
Iɋ Ɋ0

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 

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

 
5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

(UN (U0)) 
 
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) ɩɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

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

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (5.7) ɢɡ ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
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ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ 
ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

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

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 ʠʒ = Ͳ,͹ ɦɤɎ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ 

ɡɟɦɥɸ; ʠʡ = Ͳ,ͲͲ͹͵ ɦɤɎ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ 
ɡɟɦɥɸ; ʠʧ = Ͳ,ͲͲͺ ɦɤɎ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠʑʒ = Ͳ,ʹͷ ɦɤɎ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹͵ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = = Ͳ,ͻ͸ͷ ˏˍʣ˗˃ˊ˖, (5.7) 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ, (5.8) 

 
ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; 

 ʠʡሺߤ଴ሻ = Ͳ,Ͳͳ ˏˍʣ/˗˃ˊ˖ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ; 
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 ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ܷ଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ͳʹͳ√͵ = ʹ͵,ʹͻ ˍʑ. (5.9) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
𝐶ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͷ,ͷ ʏ. (5.10) 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ: 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ʹ͵ʹͻͲ ∙ Ͳ,ͲͳͲ,Ͳͳ + Ͳ,ͻ͸ͷ = ͳͳͻ,Ͷ ʑ.                             

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.11): 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ͳ݊ʡʜ ∙ ܷ଴ Эʚ.ʠʡ, (5.11) 

 ܷʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͳͳͻ,ͶͳͲ,ͷ√͵ ∙ Ͳ,ͳ/͵ = Ͳ,͹͵ ʑ. 
 

ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
 ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; 
 ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵ𝐺 ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ଶ𝐺 ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴𝐺 ɫ ɭɫɬɚɜɤɨɣ 
ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

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

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

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (5.12): 
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ʤ = ͳʙʡ + ʹ. (5.12) 

 
ɉɪɢ ܭʡ = ͳ,͵ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30,3 % ɨɛɦɨɬɤɢ 

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

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

 
5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ𝐶ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳͶͲ ʑ. (5.13) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

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

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܷ𝐶ʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳʹͲ ʑ. (5.14) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
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 (I2) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (5.15): 
ଶ∗ܫ  =  ʜ, (5.15)ܫଶܫ
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ɝɞɟ ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  

 .ʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢܫ   
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.16): 
ʓʝʞݐ  = ଶଶ∗ܫܣ , (5.16) 

 
ɝɞɟ ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

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

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  .ʜܫ
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ 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 ݐʛʏʙʠ =͸ͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏݐ = √ ͵Ͳ͸ͲͲ = Ͳ,ʹʹ. (5.17) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ ∙ ʜܫ = Ͳ,ʹʹͳ,ʹ ∙ ʜܫ = Ͳ,ͳͻ ܫʜ, (5.18) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͻ: 
ʓʝʞݐ  = ͵ͲͲ,ͳͻଶ ≈ ͺ͵ͳ ˔ 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɩɨ ɮɨɪɦɭɥɟ (5.19): 
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ʠʟݐ = ͵Ͳሺܫ∗ଶሻଶ, (5.19) 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

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

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

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

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

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

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 
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Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɢɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

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

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
.ଶʠ.ʖܫ  ൑ ʦܭଶଶܫ = ͳͳ,͵ ∙ ሺݔௗ′′ + ଶʒݔ + ʹ ∙ ʡሻݔ = ͳͳ,͵ ∙ ሺͲ,ʹ + Ͳ,ʹͶ + ʹ ∙ Ͳ,Ͳ͹ሻ = = ͳ,͵͵, (5.20) 

 
ɝɞɟ ݔௗ′′ = Ͳ,ʹ ɨ.ɟ. - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ; 

 :ଶʒ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚݔ 
ଶʒݔ  ≈ ͳ,ʹʹ ∙ ′′ௗݔ = Ͳ,ʹͶ ɨ.ɟ; (5.21) 
 :ʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚݔ 
ʡݔ  = ௎𝑘%ଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵ଴,ହଵ଴଴ ∙ ଵ଻,ହଶହ = Ͳ,Ͳ͹ ɨ.ɟ. (5.22) 

 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

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

ݔ  ∗ˎ = ˇ˖,଴ݔ ∙ ݈ ∙ ܵ˄ܷːˑˏଶ = Ͳ,Ͷʹ ∙ ͸͸,ͷ ∙ ͳ͹,ͷͳͳͲଶ = Ͳ,ͲͶ ˑ. ˈ. (5.23) 

ݔ  ∗̞ = ܷ𝑘%ͳͲͲ ∙ ܵ˄ܵːˑˏ = ͳͲ,ͷͳͲͲ ∙ ͳ͹,ͷʹͷ = Ͳ,Ͳ͹ ˑ. ˈ. (5.24) 

ݔ  ∗̂ = ′′ௗݔ ∙ ݇ଶ̞ = Ͳ,ʹ ∙ (ͳʹͳͳͲ,ͷ)ଶ = ʹ͸,ͷ͸ ˑ. ˈ. (5.25) 

 
Ⱦɥɹ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
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𝑘,𝐴ଵ,ʑʜܫ = ʹʒܧ ∙ ሺݔ ∗ˎ + ݔ ∗̞ + ݔ ∗̂ሻ = ͳʹ ∙ ሺͲ,ͲͶ + Ͳ,Ͳ͹ + ʹ͸,ͷ͸ሻ = Ͳ,Ͳͳͻ ˑ. ˈ. (5.26) 

 
ɂɡ ɜɟɤɬɨɪɧɨɣ ɞɢɚɝɪɚɦɦɵ ɞɥɹ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ: 
𝑘,𝐴ଵ,ʜʜܫ  = ʹ ∙ 𝑘,𝐴ଵ,ʑʜܫ ∙ ݇ʡ = ʹ ∙ Ͳ,Ͳͳͻ ∙ ͳʹͳͳͲ,ͷ = Ͳ,Ͷ͵ ˑ. ˈ. (5.27) 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ Ͳ,Ͷ͵ ∙  .ʜܫ
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

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

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

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

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ, (5.28)ܫ

 
ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 

ʑܭ  = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ ˔. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ. (5.29)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
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ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2: 

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

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

3800 1200 450 340 280 160 80 3 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ͳ,ͷ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ͷ͵ ∙  ʜʝʛ, (5.30)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
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ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͲͷͲͲͳ,Ͳ͵ ∙ ͳͲͷ,Ͳ = ͸͸ ʑ. (5.31) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 

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

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

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

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

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 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 110 ɤȼ ɇɢɤɟɥɶ – 
Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͸ͳ,ͷ + Ͳ,ͺʹ ∙ ͵͵,Ͷ = ͸ʹ,͸ ʝˏ, (5.32) 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; 

 ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
110 ɤȼ: 

 ܼʡ = Ͳ,ͳͲͷ ∙ ͳʹͳʹͷ ଶ = ͸ͳ,ͷ ʝˏ; 
 ܼଵʚ′  - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: 
 ܼଵʚ′ = ˇ˖ݔ)√ ∙ ݈)ଶ + ݎ̟) ˇ ∙ ݈)ଶ = √ሺͲ,Ͷʹ ∙ ͸͸,ͷሻଶ + ሺͲ,ʹ͹ͷ ∙ ͸͸,ͷሻଶ = = ͵͵,Ͷ ʝˏ. (5.33) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
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ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ ܷ𝑘 ∙ ܵːˑˏ.ˆˈːܵːˑˏ.˕˓ + Ͳ,ͺܭʡ ∙ ܵːˑˏ.ˆˈː˅ܷଶː ∙ ܼଵʚ′ = Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ͳ͹,ͷʹͷ + + Ͳ,ͺʹ ∙ ͳ͹,ͷͳʹͳଶ ∙ ͵͵,Ͷ = Ͳ,Ͳ͹ͷ. (5.34) 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹ͷ ∙ ͸,͵ = Ͳ,Ͷ͹ ʝˏ, (5.35) 
 

ɝɞɟ ܼ˄: 
 ܼ˄ = ܷଶ˄ܵʜʒ = ͳͲ,ͷଶͳ͹,ͷ = ͸,͵. (5.36) 

 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ𝐶ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,Ͷ͹ ∙ ͳͲͲͲͷͳͲ,ͷͲ,ͳ = Ͳ,ͺͻ ʝˏ. (5.37) 

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

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ = ͵Ͳ ʝˏ/˔ˈˍ. 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳͲ,ͷ ∙ ͳͲଷ√͵ ∙ ͻ͸ʹ = ͸,͵ ʝˏ, (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 ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ: 

ʣܫ  = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ ∙ ͳͲͺͷͶͻ͵ − Ͳ,ͻͷͳ,Ͳ = ͵,Ͷͷ, (5.39) 

 
ɝɞɟ ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 
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ௗݔ  = ͳ,Ͳ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜʝʛܫ

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ ˑ. ˈ., (5.40) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵Ͷ. (5.41) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͹Ͳ,ͳ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ𝐶ʖ𝐼𝐼 = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ., (5.42) 

 ܼ𝐶ʖ𝐼𝐼 = ܼ𝐼𝐼 ˑ.ˈ. ∙ ܼʐ = ܼ𝐼𝐼 ˑ.ˈ. ∙ ˆܷˈːଶܵˆˈː = Ͳ,͵ͷ ∙ ͳͲ,ͷଶͳ͹,ͷ = ʹ,ʹͳ ʝˏ. (5.43) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ𝐶 ʖ𝐼𝐼 = ܼʠ.ʖ.𝐼𝐼 ∙ ݊ʡ݊ʜ = ʹ,ʹͳ ∙ ͳͲͲͲ/ͷͳͲͷͲͲ/ͳͲͲ = Ͷ,ʹͳ ʝˏ, (5.44) 

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

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ𝐶ʛଵ = Ͳ,ͳͲͺ ʝˏ, ܼ𝐶ʛଶ = Ͳ,ͷͳ͸ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 c ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɫ ɜɵɞɟɪɠɤɨɣ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
5.2.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

1) ɫɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ: 

.௉ ʠʗʒʜܫ  = ʙʜ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ. (5.45)ܫ

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

.௉ ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙  ʜʝʛ.ʟ. (5.46)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.6, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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Ɍɚɛɥɢɰɚ 5.6 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 
Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʝʡʠܫ  = ʹ,ʹ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ʹͶ ∙  ʜʝʛ.ʟ. (5.47)ܫ

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.3 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɌɈɊ 300 ɁȽ 51ɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ 
«Ɋɟɥɟɦɚɬɢɤɚ». 

ɌɈɊ 300 ɁȽ 51ɯ ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɞɥɹ ɡɚɳɢɬɵ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, 
ɚ ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 
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5.4 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ ɬɚɛɥɢɰɟ 5.7. 
 

Ɍɚɛɥɢɰɚ 5.7 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

ɉɪɨɞɨɥɶɧɚɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 

ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ 
ɝɟɧɟɪɚɬɨɪɚ 

 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,ʹ ∙  ʜ 0,96 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ Ͳ,Ͷ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,41 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 7,22 Ⱥܫ

Ɂɚɳɢɬɚ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ 

ܷ଴ 

 ଷ ܷ଴𝐺 - 15 ȼ ܷ଴ଷݐ ଶ ܷ଴ଶ𝐺 - 10 ȼݐ ଵ ܷ଴ଵ𝐺 - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,3 - 

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ >ܷ 

2 
ɫɬɭɩɟɧɶ ܷ𝐶ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 
ɫɬɭɩɟɧɶ ܷ𝐶ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɨɬ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɄɁ. ɢ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,34 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͻ ∙  ʜ 0,91 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,Ͷ͵ ∙  ʜ 2,07 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ 

 ଵܫ
ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 5,15 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,29 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ͷ͵ ∙ ʜʝʛ 7,36 Ⱥ ܷ ɉɍɋɄ ܷ𝐶ʟ Ͳ,͸͸ܫ ∙ ܷʜʝʛ 66 ȼ 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ܼ < 

1 
ɫɬɭɩɟɧɶ ܼ𝐼 0,075 Ͳ,ͻ ʝˏ 

2 
ɫɬɭɩɟɧɶ ܼ𝐼𝐼 0,35 4,3 Ɉɦ 

Ɂɚɳɢɬɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ 
ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,64 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 4,77 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͶ ∙  ʜʝʛ.ʟ 9,72 Ⱥܫ
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Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.8 
 

Ɍɚɛɥɢɰɚ 5.8 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɋȼ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼȽ
 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-1

10
 ɢ

 
ȼ-

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

ɉɪɨɞɨɥɶɧɚɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 

ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ 
ɝɟɧɟɪɚɬɨɪɚ 

    + + + +  ܩ∆ܫ

Ɂɚɳɢɬɚ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ 

ܷ଴ 
     + + +  ݐ ଷ  + + +     ܷ଴ݐ  +       ଶݐ +        ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ 

ܷ > 
1 ɫɬ. ݐଵ  + +      

2 ɫɬ. ݐଶ  + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɨɬ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 
ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ        + 

ɂɈ  + +      

ɈɌɋ 
     + ଵݐ

 
      + +  ଷݐ   +      ଶݐ  

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ 
 ଵܫ

ɋɈ        + 
ɂɈ  + +      

ɈɌɋ 
      + +  ଷݐ   +      ଶݐ        + ଵݐ

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ܼ < 

1 ɫɬ. ݐଵ  
   

     + + +  ଶݐ   + 

2 ɫɬ. 
     + ଵݐ

 
  ଶݐ  

  
      + +  ଷݐ   +  

Ɂɚɳɢɬɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ 
ܫ˓  

ɋɈ        + 
ɂɈ  + +      

Ɉɬɫɟɱɤɚ  + +      
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
ɚ. ɜɨɞɨɫɛɪɨɫɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
ɛ. ɡɞɚɧɢɟ Ƚɗɋ ɪɭɫɥɨɜɨɝɨ ɬɢɩɚ; 
ɜ. ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ. 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱɟɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɥɚɫɫ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɩɨ ɋɉ [30]. 
Ɉɫɧɨɜɚɧɢɟ – ɝɪɚɧɢɬɨɝɧɟɣɫɵ (ɫɤɚɥɚ). 
ȼɵɫɨɬɚ ȽɌɋ 21,10 ɦ – III  ɤɥɚɫɫ. 
Ɇɨɳɧɨɫɬɶ Ƚɗɋ Nɭɫɬ = 28000 ɤȼɬ – III  ɤɥɚɫɫ. 
ɑɢɫɥɨ ɧɚɫɟɥɟɧɢɹ (200 ɱɟɥɨɜɟɤ – ɩɨɫɟɥɨɤ Ɋɚɹɤɨɫɤɢ ɜ 10 ɤɦ.) – III  ɤɥɚɫɫ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ȽɌɋ ɢɦɟɟɬ III  ɤɥɚɫɫ. 

 
6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇Ƚɉ ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ, 

ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʞ = ∇ʜʞʢ + ℎ௦, (6.1) 

 
ɝɞɟ ℎ௦ − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ (ɮɨɪɦɭɥɚ 6.2): 
 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;  
 ܽ − 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 (6.3): 

 ∆ℎ௦௘௧ = ௪ܭ ∙ 𝑣ଶ݃ܮሺ݀ + Ͳ,ͷ ∙ ∆ℎ௦௘௧ሻ ∙ cosα, (6.3) 

 
ɝɞɟ ܭ௪ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɉ [29, ɉɪɢɥɨɠɟɧɢɟ 1, ɬɚɛɥ. 2]; 𝑣 − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ;  ܮ − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  
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α− ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ (α =Ͳ); ݀ − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
 ݀ = ∇ʜʞʢ − ∇ʓʜʏʹ = ͳͳͲ,ͷͲ − ͻ͵,ͲͲʹ = ͺ,͹ͷ ˏ. (6.4) 

 
ȼɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɧɚɝɨɧɚ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
 ∆ℎ௦௘௧ = ʹ,ͷͷ ∙ ͳͲ−଺ ∙ ʹͷଶ ∙ ʹͷͲͲͻ,ͺͳ ∙ ሺͺ,͹ͷ + Ͳ,ͷ ∙ Ͳሻ ∙ °Ͳݏ݋ܿ = Ͳ,ͲͶ͸ ɦ. 

 
ȼɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 

 ∆ℎ௦௘௧ = ʹ,ͷͷ ∙ ͳͲ−଺ ∙ ʹͷଶ ∙ ʹͷͲͲͻ,ͺͳ ∙ ሺͺ,͹ͷ + Ͳ,ͷ ∙ Ͳ,ͲͶ͸ሻ ∙ °Ͳݏ݋ܿ = Ͳ,ͲͶ͸ ɦ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɟɜ, ɞɥɹ ɷɬɨɝɨ: 

1. ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
 

𝑣ଶܮ݃  = ͻ,ͺͳ ∙ ʹͷͲͲʹͷଶ = ͵ͻ,ʹͶ;  
 
 

𝑣ݐ݃  = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹͷ = ͺͶ͹ͷ,ͺͶ.  

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

2. ɂɡ ɝɪɚɮɢɤɚ [29, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ  
ɩɨ ɡɧɚɱɟɧɢɹɦ 𝑔𝐿௩మ ɢ 𝑔௧௩  ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ 𝑔ℎ̅௩మ  ɢ 𝑔்̅௩  (ɬɚɛɥɢɰɚ 6.1). 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
݃ℎ̅𝑣ଶ  

݃ܶ̅𝑣 𝑣ଶܮ݃  𝑣ݐ݃ 1,25 0,0113   0,075 3,8 
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ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 𝑔ℎ̅௩మ = Ͳ,Ͳͳͳ͵ ɢ 𝑔்̅௩ = ͳ,ʹͷ, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T  (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h  

(ɦ). 
 ℎ̅ = Ͳ,͹ʹ ˏ; 
 ܶ̅ = ͵,ͳͻ c. 

 
3. ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

ߣ̅  = ݃ ∙ ܶଶ̅̅̅̅ʹߨ = ͻ,ͺͳ ∙ ͵,ͳͻଶʹ ∙ ͵,ͳͶ = ͳͷ,ͺͺ ˏ. (6.5) 

 
4. ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ ൒ Ͳ,ͷ̅ߣ; 
 ͺ,͹ͷ ˏ ൒ ͹,ͻͶ ˏ. 

 
ȼɵɜɨɞ: ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
5. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 

 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = Ͳ,͹ʹ ∙ ʹ,Ͳͻ = ͳ,ͷͳ ˏ, (6.6) 
 
ɝɞɟ ܭ𝑖  − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [29, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 2] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 𝑔𝐿௩మ . 

6. ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
ɞɥɹ ɨɬɤɨɫɚ m = 2,5 ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇𝑝 ∙ ݇௦𝑝 ∙ ݇௥௨௡ ∙ ℎଵ% = ͳ · Ͳ,ͻ ∙ ͳ,Ͷͷ ∙ ͳ,͸ ∙ ͳ,ͷͳ = ͵,ͳͷ ˏ. (6.7) 
 
ɝɞɟ ݇௥ = ͳ ɢ ݇𝑝 = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɉ [29, ɬɚɛɥɢɰɚ 6 ]; ݇௦𝑝 = ͳ,Ͷͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [29, ɬɚɛɥɢɰɚ 7]; ݇௥௨௡ = ͳ,͸ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [29, ɪɢɫ. 10] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ 𝜆̅ℎభ% = ଵହ,଼଼ଵ,ହଵ = ͳͲ,ͷʹ. 

7. Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʞ = ∇ʜʞʢ + ℎ௦ = ͳͳͲ,ͷͲ + ͵,ͳͷ + Ͳ,ͲͶ͸ + Ͳ,ͶͲͶ = ͳͳͶ,ͳͲ ˏ. (6.8) 
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6.3 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. 

 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ܳ˓, 

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

 ܳ˓ = ܳ௠௔௫.ˑ˔ː − ܳʒЭʠ = ܳ௠௔௫ଷ% − ܳଵ˃ˆ˓ሺ݊ − ͳሻ = ͸ͻͳ − ͳͳͺ,͹ͷ ∙ ∙ ሺʹ − ͳሻ = ͷ͹ʹ,ʹͷ ˏଷ/˔, (6.9) 

 
ɝɞɟ ܳ௠௔௫.ˑ˔ː − 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 (ɪɢɫ. 6.1). 

ɉɪɢɧɢɦɚɟɦ ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɥɢɜ, 
ɪɚɜɧɵɣ ܳ˓ = ͷ͹ʹ,ʹͷ ˏଷ/˔. 

 

ȾɇɈ = 93,00

ɇɉɍ = 110,50

ɇ
ɜɨ

 =
 1

3
 ɦ

hɨɬɜ = 3 ɦ
96,00

hɧɛ  = 97,35 (ɩɪɢ Q3%)

 

Ɋɢɫɭɧɨɤ 6.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 
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ɉɪɨɟɤɬɢɪɭɟɦ ɧɟɡɚɬɨɩɥɟɧɧɵɟ ɜɵɯɨɞɧɵɟ ɨɬɜɟɪɫɬɢɹ. ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ 
ɨɬɜɟɪɫɬɢɹ hɨɬɜ 3 ɦ, ɩɨɪɨɝ ɜɨɞɨɫɛɪɨɫɚ ɧɚ ∇96,00. ȼɨɞɨɫɥɢɜ ɧɟɡɚɬɨɩɥɟɧ. ɇɚɩɨɪ 
ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɪɚɜɟɧ: 

 
 ʜʑʝ = ʜʞʢ − (∇ℎ˒ˑ˓ + ℎˑ˕˅ʹ ) = (ͳͳͲ,ͷͲ − ሺͻ͸,ͲͲ + ͵ʹ) = ͳ͵ ˏ. (6.10) 

 
Ɉɩɪɟɞɟɥɢɦ ɫɭɦɦɚɪɧɭɸ ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɵɯ ɫɟɱɟɧɢɣ: 
 ∑𝜔˅ˑ = ʜ˅ˑ݃ʹ√ߤ˓ܳ = ͷ͹ʹ,ʹͷͲ,ͺʹ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͳ͵ = Ͷ͵,͹ ˏଶ, (6.11) 

 
ɝɞɟ ߤ = Ͳ,ͺʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

ܤ  = 𝜔˅ˑℎˑ˕˅ = Ͷ͵,͹͵ = ͳͶ,ͷ͹ ˏ. (6.12) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɨɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɢ ɩɪɢɧɢɦɚɟɦ 4 ɨɬɜɟɪɫɬɢɹ 
ɲɢɪɢɧɨɣ 4 ɦɟɬɪɚ ɤɚɠɞɨɟ: 

 
 ʑ = ܾ ∙ ݊ = Ͷ ∙ Ͷ = ͳ͸ ˏ. (6.13) 
 

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ ɮɨɪɦɭɥɟ (6.14): 
ʐߜ  ൒ ሺͲ,ʹ ÷ Ͳ,ʹͷሻ ∙ ܾ, (6.14) 

ʐߜ  ൒ ሺͳ ÷ ͳ,ʹͷሻ ˏ. 
 
Ȼɵɤ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ 2 ɦɟɬɪɨɜ. Ɍ.ɤ. ɛɵɤ ɪɚɡɪɟɡɧɨɣ, ɭɜɟɥɢɱɢɜɚɟɦ ɟɝɨ 

ɬɨɥɳɢɧɭ ɧɚ 1 ɦɟɬɪ. Ɉɞɧɚɤɨ ɲɢɪɢɧɚ ɨɬɜɟɪɫɬɢɹ ɞɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ 50% ɫɟɤɰɢɢ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢɧɢɦɚɟɦ ߜʐ = ͸ ˏ, ɫɟɤɰɢɢ ɜɵɝɥɹɞɹɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (ɪɢɫ. 6.2): 
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Ɋɢɫɭɧɨɤ 6.2 – Ɋɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
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6.3.2 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
 

˅ʑʝ,˒ˑܪ  = ܳ˒ˑ˅ଶ∑𝜔˅ˑଶߤଶ ∙ ʹ݃ = ͸Ͳ͹,ͷଶͶͺଶ ∙ Ͳ,ͺʹଶ ∙ ʹ ∙ ͻ,ͺͳ = ͳʹ,ͳͶ ˏ, (6.15) 

 
ɝɞɟ ܳ˒ˑ˅ = ܳ଴,ହ% − ݊ ∙ ܳଵ˃ˆ˓ = ͺͶͷ − ʹ ∙ ͳͳͺ,͹ͷ = ͸Ͳ͹,ͷ ˏଷ. 

 
Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 

 ∇ʣʞʢ˓ = ∇ℎ˒ˑ˓ + ℎˑ˕˅ʹ + ʜʑʝ,˒ˑ˅ = ͻ͸,Ͳ + ͳ,ͷ + ͳʹ,ͳͶ = ͳͲͻ,͸Ͷ ˏ. (6.16) 

 
Ɍɚɤ ɤɚɤ ɢɫɯɨɞɧɚɹ ∇ʣʞʢ = ͳͳͳ,ͷ ˏ ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ ∇ʣʞʢ˓ = ͳͲͻ,͸Ͷ ˏ, 

ɬɨ ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɜɵɛɪɚɧɧɨɦ В, ɩɪɨɩɭɫɬɢɬɶ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ 
ɜɨɡɦɨɠɧɨ. 

ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ∇ʣʞʢ = ͳͳͳ,ͷ ˏ. 
 

6.3.3 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
Ɂɚ ɩɥɨɬɢɧɨɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ. Ⱦɥɹ ɷɬɨɝɨ 

ɧɟɨɛɯɨɞɢɦɚ ɥɢɛɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɝɥɭɛɢɧɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɥɢɛɨ ɝɚɲɟɧɢɟ 
ɱɚɫɬɢ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ, ɜɨɞɨɛɨɣɧɨɝɨ 
ɤɨɥɨɞɰɚ ɢɥɢ ɢɯ ɤɨɦɛɢɧɚɰɢɢ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 

 ℎˍ˓ = √ ߙ ∙ ܳ𝑝ଶሺܤ + ݊ ∙ ʐሻଶߜ ∙ ݃య = √ ͳ,ͳ ∙ ͷ͹ʹ,ʹͷଶሺͳ͸ + Ͷ ∙ ͸ሻଶ ∙ ͻ,ͺͳ =య ʹ,ͺͶ ˏ. (6.17) 

 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = 𝜑√ʹ݃ሺʜʞʢݍ − ʓʜʝ − ℎ௖′ ሻ = = ͳͶ,͵ͳͲ,ͻ͹ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͳͳͲ,ͷͲ − ͻ͵,ͲͲ − Ͳሻ = Ͳ,ͺͲ ˏ. (6.18) 

 
ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ [31, 
ɬɚɛɥɢɰɚ 9-10]; 
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q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
ݍ  = ܳ𝑝ܤ + ݊ ∙ ʐߜ = ͷ͹ʹ,ʹͷͳ͸ + Ͷ ∙ ͸ = ͳͶ,͵ͳ ˏଷ/˔. (6.19) 

 
ɉɨ ɮɨɪɦɭɥɟ (6.18): 
 ℎ௖′ = 𝜑√ʹ݃ሺʜʞʢݍ − ʓʜʝ − ℎ௖′ ሻ = ͳͶ,͵ͳͲ,ͻ͹√ʹ ∙ ͻ,ͺͳሺͳͳͲ,ͷͲ − ͻ͵,ͲͲ − ͳ,Ͳ͸ሻ = = Ͳ,ͺʹ ˏ; 
 ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  Ͳ,ͺʹʹ ቌ√ͳ + ͺ ∙ (ʹ,ͺͶͲ,ͺʹ)ଷ − ͳቍ = =  ͹,ͳͳ ˏ. 

(6.20) 

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

 
6.3.4 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
˕˔ܪ  = ቆ ቇଶ݃ʹ√݉ݍ ଷ⁄ − ଶʹ݃ሺ𝜎ℎ௖′′ሻଶݍܽ = ( ͳͻ,ͲͺͲ,͵ͷ√ʹ ∙ ͻ,ͺͳ)ଶଷ − 

− ͳ,ͳ ∙ ͳͶ,͵ͳଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ͵ ∙ ͹,ͳͳሻଶ = Ͷ,ʹʹ ˏ. 
(6.21) 

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

ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 

 ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,Ͳͷ ∙ ͹,ͳͳ − Ͷ,ʹʹ = ͵,ʹͶ ˏ. (6.22) 
 

6.3.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 

Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͳͶ,͵ͳͲ,ͻ͹ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͵,ʹͶ + Ͷ,ʹʹ − Ͳሻ = = ͳ,ʹʹ ˏ. (6.23) 
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ɉɨ ɮɨɪɦɭɥɟ (6.23): 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͳͶ,͵ͳͲ,ͻ͹√ʹ ∙ ͻ,ͺͳሺ͵,ʹͶ + Ͷ,ʹʹ − ͳ,ʹʹሻ = = ͳ,͵ͷ ˏ;  

 ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ͳ,͵ͷʹ ቌ√ͳ + ͺ ∙ (ʹ,ͺͶͳ,͵ͷ)ଷ − ͳቍ = =  ͷ,ʹͲ ˏ. (6.24) 

 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͷ,ʹͲ ˏ > ℎʜʐ = Ͷ,ͶͲ ˏ , ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
ɍɫɬɪɚɢɜɚɟɦ ɤɨɥɨɞɟɰ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 
 
6.3.6 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɢ ɤɨɥɨɞɰɚ 

 
ɉɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ: 
 ݀ˍˑˎ = 𝜎ℎ௖′′ − ℎː˄ = ͳ,Ͳͷ ∙ ͷ,ʹͲ − Ͷ,ͶͲ = ͳ,Ͳ͸ ˏ. (6.25) 

 
Ɂɧɚɱɟɧɢɟ ɫɨɩɪɹɠɟɧɧɵɯ ɩɨɫɥɟ ɫɬɟɧɤɢ ɢɡɦɟɧɹɸɬɫɹ ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɹ ɜɵɫɨɬɵ 

ɩɚɞɟɧɢɹ ɜɨɞɵ: 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ + ݀ˍˑˎ − ℎ௖′ ሻ = = ͳͶ,͵ͳͲ,ͻ͹√ʹ ∙ ͻ,ͺͳሺ͵,ʹͶ + Ͷ,ʹʹ + ͳ,Ͳ͸ − Ͳሻ = ͳ,ͳͶ ˏ; (6.26) 

 
ɉɨ ɮɨɪɦɭɥɟ (6.26): 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ + ݀ˍˑˎ − ℎ௖′ ሻ = = ͳͶ,͵ͳͲ,ͻ͹√ʹ ∙ ͻ,ͺͳሺ͵,ʹͶ + Ͷ,ʹʹ + ͳ,Ͳ͸ − ͳ,ͳͶሻ = ͳ,ʹ͵ ˏ;  

 ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ͳ,ʹ͵ʹ ቌ√ͳ + ͺ ∙ (ʹ,ͺͶͳ,ʹ͵)ଷ − ͳቍ = =  ͷ,ͷͳ ˏ. (6.27) 

 
ɉɨ ɮɨɪɦɭɥɟ (6.25): 
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݀ˍˑˎ = 𝜎ℎ௖′′ − ℎː˄ = ͳ,Ͳͷ ∙ ͷ,ͷͳ − Ͷ,ͶͲ = ͳ,͵ͻ ˏ. 
 

ɇɟɨɛɯɨɞɢɦɵ ɟɳɟ ɢɬɟɪɚɰɢɢ ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ. 
ɉɨɫɥɟɞɧɹɹ ɢɬɟɪɚɰɢɹ ɩɨ ɮɨɪɦɭɥɟ (6.25): 
 ݀ˍˑˎ = 𝜎ℎ௖′′ − ℎː˄ = ͳ,Ͳͷ ∙ ͷ,͸͵ − Ͷ,ͶͲ = ͳ,ͷͳ ˏ. 

 
ɉɨ ɮɨɪɦɭɥɟ (6.26): ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ + ݀ˍˑˎ − ℎ௖′ ሻ = ͳͶ,͵ͳͲ,ͻ͹√ʹ ∙ ͻ,ͺͳሺ͵,ʹͶ + Ͷ,ʹʹ + ͳ,ͷͳ − Ͳሻ = = ͳ,ͳͳ ˏ; 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ + ݀ˍˑˎ − ℎ௖′ ሻ = ͳͶ,͵ͳͲ,ͻ͹√ʹ ∙ ͻ,ͺͳሺ͵,ʹͶ + Ͷ,ʹʹ + ͳ,Ͳ͸ − ͳ,ͳͳሻ = = ͳ,ͳͻ ˏ; 

 
ɉɨ ɮɨɪɦɭɥɟ (6.27): 

 ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ͳ,ͳͻʹ ቌ√ͳ + ͺ ∙ (ʹ,ͺͶͳ,ͳͻ)ଷ − ͳቍ = =  ͷ,͸͵ ˏ. 
 
ɉɨ ɮɨɪɦɭɥɟ (6.25): 
 ݀ˍˑˎ = 𝜎ℎ௖′′ − ℎː˄ = ͳ,Ͳͷ ∙ ͷ,͸͵ − Ͷ,ͶͲ = ͳ,ͷͳ ˏ. 

 
ȼ ɢɬɨɝɟ ɜ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɟɣ ɩɪɢɧɢɦɚɸɬɫɹ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ ɜɵɫɨɬɨɣ 

3,24 ɦ. ɢ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɩɨɫɥɟ ɧɟɟ ɝɥɭɛɢɧɨɣ 1,51 ɦ. 
 
6.3.7 Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɢ ɞɥɢɧɵ ɜɨɞɨɛɨɹ ɩɨɫɥɟ ɩɥɨɬɢɧɵ ɢ ɫɬɟɧɤɢ 
 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɞɨ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 𝑣௖ = ܳ𝑝ሺܤ + ݊ ∙ ʐሻߜ ∙ ℎ′௖ = ͷ͹ʹ,ʹͷሺͳ͸ + Ͷ ∙ ͸ሻ ∙ Ͳ,ͺʹ = ͳ͹,Ͷͷ ˏ/˔. (6.28) 

 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɞɨ ɫɬɟɧɤɢ: 
 ݈˅ = Ͳ,ͺ ∙ ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ = Ͳ,ͺ ∙ ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͹,ͳͳ − Ͳ,ͺʹሻ = = ʹͷ,Ͷ ˏ. (6.29) 

 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɩɨ ɮɨɪɦɭɥɟ (6.28): 
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𝑣௖ = ܳ𝑝ሺܤ + ݊ ∙ ʐሻߜ ∙ ℎ′௖ = ͷ͹ʹ,ʹͷሺͳ͸ + Ͷ ∙ ͸ሻ ∙ ͳ,ͳͻ = ͳʹ,Ͳʹ ˏ/˔. 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɨɫɥɟ ɫɬɟɧɤɢ ɩɨ ɮɨɪɦɭɥɟ (6.29): 
 ݈˅ = Ͳ,ͺ ∙ ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ = Ͳ,ͺ ∙ ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͷ,͸͵ − ͳ,ͳͻሻ = ͳͻ,Ͳ ˏ. 
 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɹ ɞɨ ɫɬɟɧɤɢ: 
ʑߜ  = Ͳ,ͳͷ ∙ 𝑣௖ ∙ √ℎ′௖ = Ͳ,ͳͷ ∙ ͳ͹,Ͷͷ ∙ √Ͳ,ͺʹ = ʹ,͵ͺ ˏ. (6.30) 
 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɹ ɩɨɫɥɟ ɫɬɟɧɤɢ ɩɨ ɮɨɪɦɭɥɟ (6.30): 
ʑߜ  = Ͳ,ͳͷ ∙ 𝑣௖ ∙ √ℎ′௖ = Ͳ,ͳͷ ∙ ͳʹ,Ͳʹ ∙ √ͳ,ͳͻ = ͳ,ͻ͹ ˏ. 
 
6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 

 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɢ ɨɬɦɟɬɤɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨ 

ɩɨɞɨɲɜɟ, ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: 

1. ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ. 
2. ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ ɨɫɧɨɜɚɧɢɸ (ɧɚ ɫɞɜɢɝ). 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (6.31): 
 B′ = h√ɀ˄ɀ˅ ∙ ሺͳ − nሻ + n ∙ ሺʹ − nሻ − αଵ, 

(6.31) 

 
ɝɞɟ ɀ˄, ɀ˅ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɀ˄ = 24 ɤɇ/ɦ3, ɀ˅ =10 
ɤɇ/ɦ3; 

 α1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,5; 

 h – ɜɵɫɨɬɚ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɜ ɤɨɬɨɪɵɣ ɜɩɢɫɵɜɚɟɬɫɹ ɩɥɨɬɢɧɭ, ɪɚɜɧɚɹ: 
 h = ∇ʜʞʢ − ∇˒ˑˇ = ͳͳͲ,ͷ − ͻͲ,͸ʹ = ͳͻ,ͺͺ ˏ, (6.32) 

 
ɝɞɟ ∇˒ˑˇ = ∇ˇːˑ − ˅ߜ = ͻ͵,Ͳ − ʹ,͵ͺ = ͻͲ,͸ʹ ˏ. 

ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ ɩɨ ɮɨɪɦɭɥɟ (6.33): 
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B′′ = ɀ୬ ∙ htgφ ∙ ቀɀ˄ɀ˅ + n − αଵቁ, (6.33) 

 
ɝɞɟ ɀ୬– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ III ɤɥɚɫɫɚ -  ɀ୬ = ͳ,ͳͷ; 

 tgφ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ɪɚɜɟɧ 0,7. 
Ɂɚɞɚɜɚɹɫɶ ɡɧɚɱɟɧɢɟɦ n, ɜɵɱɢɫɥɢɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɨ ɩɟɪɜɨɦɭ ɢ 

ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɹɦ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.2. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɚɫɱɟɬɨɜ ɩɨɫɬɪɨɢɦ ɡɚɜɢɫɢɦɨɫɬɢ ȼ = f(n) (ɪɢɫ. 6.3). 

 
Ɍɚɛɥɢɰɚ 6.2 – Ɋɚɫɱɟɬ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

n 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1 
B’ 14,42 14,62 14,90 15,29 15,82 16,51 17,44 18,70 20,50 23,27 28,11 
B'' 17,18 16,33 15,55 14,84 14,20 13,60 13,06 12,56 12,09 11,66 11,26 

 

 
Ɋɢɫɭɧɨɤ 6.3 – Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ B'(n) ɢ B''(n) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɤɨɦɚɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɭɦ ɭɫɥɨɜɢɹɦ, ɬɨ ɟɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɟɫɟɱɟɧɢɟɦ ɞɜɭɯ 
ɝɪɚɮɢɤɨɜ: B'(n) ɢ B''(n), B = 15 ɦ, n=0,26. 

 
6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 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 ɛɵɤɚ 6 ɦ). ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɵɯ 
ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ 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 
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ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɡɪɟɡɤɚ 
ɩɥɨɬɢɧɵ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ c ɢɧɬɟɪɜɚɥɨɦ 10 ɦ ɩɨ ɨɫɹɦ ɛɵɱɤɨɜ. 

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

 
6.4.3 Ȼɵɤɢ 
 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɡɪɟɡɧɨɣ ɛɵɤ (ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɢ ɪɚɡɦɟɪɵ ɫɦ. ɜ ɩ. 

6.3.1). 
ɒɢɪɢɧɚ ɩɚɡɨɜ ɞɥɹ ɩɥɨɫɤɨɝɨ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ 0,5ɯ1,0 ɦ, ɞɥɹ ɚɜɚɪɢɣɧɨ-

ɪɟɦɨɧɬɧɨɝɨ - 0,5ɯ0,5 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ 1 ɦ. 
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɢɪɢɧɭ ɚɜɬɨɞɨɪɨɝɢ (3 ɦ), 

ɲɢɪɢɧɭ ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ (4 ɦ) ɢ ɨɝɪɚɠɞɟɧɢɣ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ 
ɝɪɟɛɧɸ ɫɨɫɬɚɜɥɹɟɬ 8,2 ɦ. 

 
6.4.4 ɍɫɬɨɢ 
 
ɉɪɢɧɢɦɚɸɬɫɹ ɫɨɩɪɹɝɚɸɳɢɟ ɭɫɬɨɢ ɦɟɠɞɭ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ 

ɩɥɨɬɢɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɨɣ, ɢ ɦɟɠɞɭ ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ 
ɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɶɸ ɫɨɨɪɭɠɟɧɢɹ. 

ɍɫɬɪɚɢɜɚɟɬɫɹ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɦɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɱɚɫɬɶɸ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ. 

 
6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ. 
 
6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ɍɫɬɪɚɢɜɚɟɬɫɹ ɫɨɜɦɟɳɟɧɧɚɹ ɰɟɦɟɧɬɚɰɢɨɧɧɨ-ɞɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɹ 4,5ɯ3,0 ɦ 

ɧɚ ɨɬɦɟɬɤɟ 91,02 ɦ ɢ ɫɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɹ 1,5ɯ2 ɦ ɧɚ ɨɬɦɟɬɤɟ 108,50 ɦ. 
 
6.4.7 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɪɚɢɜɚɟɦ ɜ ɩɥɨɬɢɧɟ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ ɞɪɟɧɚɠ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = Ͳ,ͳ ∙ ܤ = Ͳ,ͳ ∙ ͳͷ = ͳ,ͷ ˏ, (6.34) 
 

ɝɞɟ В – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: ݈ଶ ൒ Ͷ ˏ.  
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ܪ = Ͳ,ͷ ∙ ሺ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ሻ = Ͳ,ͷ ∙ ሺͳͳͲ,ͷ − ͻ͵,ʹ͸ሻ = (6.35) 
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= ͺ,͸ ˏ. 
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͺ,͸ = Ͷ,͵ ˏ. (6.36) 
 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɬɫɹ 10 ɫɦ. 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ: 
ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͳͳͲ,ͷ − ͻ͵,ʹ͸ = ͳ͹,ʹͶ ˏ. (6.37) 

 
Ⱦɥɹ ɩɥɨɬɢɧ III ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɩɪɢɦɟɧɹɸɬ ɨɬɧɨɲɟɧɢɹ: 

ௗܪ௔௦ܪ  = Ͳ,͵; 
ௗܪௗ௥ܪ  = Ͳ,Ͳͷ, 

 
ɝɞɟ ܪ௔௦ − ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ ɩɨɫɥɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 

ௗ௥ܪ    − ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ ɩɨɫɥɟ ɞɪɟɧɚɠɚ. 
௔௦ܪ  = Ͳ,͵ ∙ ௗܪ = Ͳ,͵ ∙ ͳ͹,ʹͶ = ͷ,ʹ ˏ; (6.38) 
ௗ௥ܪ  = Ͳ,Ͳͷ ∙ ௗܪ = Ͳ,Ͳͷ ∙ ͳ͹,ʹͶ = Ͳ,ͻ ˏ; (6.39) 
 Δܪˊ = ௗܪ − ௔௦ܪ = ͳ͹,ʹͶ − ͷ,ʹ = ͳʹ,ʹͶ ˏ. (6.40) 
 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 Ɂˊ˃˅ = Δܪˊ ∙ ɀːܬˍ˓ = ͳʹ,ʹͶ ∙ ͳ,ͳͷͳͷ = Ͳ,ͻͶ ˏ, (6.41) 

 
ɝɞɟ   ܬˍ˓ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ܬˍ˓ = ͳͷ. 

 
ɍɫɬɚɧɚɜɥɢɜɚɟɦ 1 ɪɹɞ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɬɨɥɳɢɧɨɣ 1 ɦ. 
 
6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
6.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
ȼɟɫ ɛɵɤɚ ɩɥɨɬɢɧɵ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
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˄ܩ = ܵ˄ ∙ ܾ ∙ ݃ ∙ ɏ˄ܾ + Ɂʐ = ͳͻ͸,ͻʹ ∙ ͸ ∙ ͻ,ͺͳ ∙ ʹ,Ͷ ∙ ͳͲଷͶ + ͸ = ʹ͹ͺͳ,͹͹ ˍʜ, (6.42) 

 
ɝɞɟ ɏ˄ = 2,4·103 ɤɝ/ɦ3– ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ; 

  ܵ ˄ = ͳͻ͸,ͻʹ ˏଶ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ ɩɥɨɬɢɧɵ; 
  ܾ  = 4 ɦ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 
  Ɂʐ = ͸ ˏ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ȼɟɫ ɛɵɤɚ ɩɥɨɬɢɧɵ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɛɟɡ ɭɱɟɬɚ ɡɭɛɚ ɩɨ ɮɨɪɦɭɥɟ (6.42): 
˄ܩ  = ܵ˄ ∙ ܾ ∙ ݃ ∙ ɏ˄ܾ + Ɂʐ = ͳͺ͹,ͻͷ ∙ ͸ ∙ ͻ,ͺͳ ∙ ʹ,Ͷ ∙ ͳͲଷͶ + ͸ = ʹ͸ͷͷ,Ͳ͸ ˍʜ, 
 
ȼɟɫ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ: 
ˎ˒ܩ  = ܵ˒ˎ ∙ Ɂʐ ∙ ݃ ∙ ɏ˄ܾ + Ɂʐ = ͳ͸͹,͵ʹ ∙ Ͷ ∙ ͻ,ͺͳ ∙ ʹ,Ͷ ∙ ͳͲଷͶ + ͸ = ͳͷ͹ͷ,͹ͷ ˍʜ. (6.43) 

 
ȼɟɫ ɩɥɨɬɢɧɵ ɛɟɡ ɭɱɟɬɚ ɡɭɛɚ ɩɨ ɮɨɪɦɭɥɟ (6.43): 
ˎ˒ܩ  = ܵ˒ˎ ∙ Ɂʐ ∙ ݃ ∙ ɏ˄ܾ + Ɂʐ = ͳͷͺ,͵Ͷ ∙ Ͷ ∙ ͻ,ͺͳ ∙ ʹ,Ͷ ∙ ͳͲଷͶ + ͸ = ͳͶͻͳ,ͳͺ ˍʜ. 
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ ∙ √݂ ∙ ݃, (6.44) 
 

ɝɞɟ  ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺℎˑ˕˅ + Ͳ,ͷሻ ∙ ܾ = ሺ͵ + Ͳ,ͷሻ ∙ Ͷ = ͳͶ ˏଶ, (6.45) 

 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳͶ ∙ √ͳͶ ∙ ͻ,ͺͳ = ʹͺ,ʹ ˍʜ. 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩɨɝɨɧɧɨɦɭ ɦɟɬɪɭ ɞɥɢɧɵ ɫɟɤɰɢɢ: 
˓ˊݍ  ˃˔ч = ܳˊܾ + Ɂʐ = ʹͺ,ʹͶ + ͸ = ʹ,ͺ͵ ˍʜ. (6.46) 

 
6.5.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ ɫ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ 
ɝɪɚɧɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɹɬɵ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 
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Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɨ ɮɨɪɦɭɥɟ (6.47): 

 ܶ˅ = ɏ୵ ∙ ݃ ∙ ℎଵଶʹ , (6.47) 

 
ɝɞɟ ℎଵ = ∇ʜʞʢ − ∇˒ˑˇ = ͳͳͲ,ͷ − ͻͲ,͸ʹ = ͳͻ,ͺͺ ˏ. 
 ܶ˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͻ,ͺͺଶʹ = ͳͻ͵ͺ,ͷ͵ ˍʜ. 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫ ɭɱɟɬɨɦ ɡɭɛɚ: 
 ܶ˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹͲ,ͻͺଶʹ = ʹͳͷͺ,ͻͻ ˍʜ. 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨ ɮɨɪɦɭɥɟ (6.48): 
 ܶː = ɏ୵ ∙ ݃ ∙ ℎଶଶʹ , (6.48) 

 
ɝɞɟ ℎଶ = ∇ʜʐ୫i୬ − ∇˒ˑˇ = ͻ͵,ʹ͸ − ͻͲ,͸ʹ = ʹ,͸Ͷ ˏ. 
 ܶː = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,͸Ͷଶʹ = ͵Ͷ,ͳͻ ˍʜ. 
 

Ⱦɚɜɥɟɧɢɟ ɩɪɢɝɪɭɡɚ ɜɨɞɵ ɜ ɇȻ: 
 ܹ˒ ˓ = ɏ୵ ∙ ݃ ∙ ܵэ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,ͷ = Ͷ,ͻͳ ˍʜ, (6.49) 
 
ɝɞɟ ܵэ˒ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ. 
 

6.5.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ (90,62 ɦ): 
 ܹ˅ ˊ˅ = ɏ୵ ∙ ݃ ∙ ܵэ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͻ,ͷ͵ = ͳͻͳ,ͷͻ ˍʜ. (6.50) 
 

ɝɞɟ ܵэ˒ – ɷɩɸɪɚ ɜɡɜɟɲɢɜɚɸɲɟɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɛɟɡ ɭɱɟɬɚ ɡɭɛɚ. 
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ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫ ɭɱɟɬɨɦ ɡɭɛɚ ɩɨ ɮɨɪɦɭɥɟ 
(6.50): 

 ܹ˅ ˊ˅ = ɏ୵ ∙ ݃ ∙ ܵэ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷͺ,ͺͻ = Ͷ͹ͻ,͹ͳ ˍʜ. 
 

ɝɞɟ ܵэ˒ – ɷɩɸɪɚ ɜɡɜɟɲɢɜɚɸɲɟɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫ ɭɱɟɬɨɦ ɡɭɛɚ. 
 
6.5.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɬɪɨɢɬɫɹ ɫ 

ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ ɢ ɞɪɟɧɚɠɟ, ɪɚɫɱɢɬɚɧɧɵɯ ɜ 
ɩɭɧɤɬɟ 6.4.7. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ: 
 ˗ܹ = ɏ୵ ∙ ݃ ∙ ܵэ˒.˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͶͶ,ͳ = Ͷ͵ʹ,͸ʹ ˍʜ. (6.51) 

 
ɝɞɟ ܵэ˒.˗ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 

Ⱦɚɜɥɟɧɢɟ ɜɨɞɵ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɡɭɛ: 
 ܹ́ = ɏ୵ ∙ ݃ ∙ ܵэ˒.ˊ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ,ʹͺ = Ͷͳ,ͻͻ ˍʜ, (6.52) 
 

ɝɞɟ ܵэ˒.ˊ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɡɭɛ ɩɥɨɬɢɧɵ. 
 
6.5.5 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɢ ɝɪɭɧɬɚ 

 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 

(6.53): 
ː݌  = ɀː ∙ ℎː ∙ tgଶ ቀͶͷ° − φːʹቁ, (6.53) 

 
ɝɞɟ ɀː – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɀː =10;  

  φː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; 
  hɧ = 1 ɦ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ. 

ː݌  = ͳͲ ∙ ͳ ∙ tgଶ (Ͷͷ° − ʹͲʹ) = Ͷ,ͻ ˍʜ/ˏ, 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ: 
ːܧ  = ː݌ ∙ ℎːʹ = Ͷ,ͻ ∙ ͳʹ = ʹ,Ͷͷ ˍʜ. (6.54) 
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Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɜ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ 
ɢ ɧɚɧɨɫɨɜ: 

˓ˆ′݌  = ɀː ∙ ℎː ∙ tgଶ ቀͶͷ° − φˆ˓ʹ ቁ − ʹ ∙ ܿ ∙ tg ቀͶͷ° − φˆ˓ʹ ቁ, (6.55) 

 
ɝɞɟ φˆ˓ = ͵ͷ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ; 

 ܿ = ͳͲͲ ɤɉɚ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ. 
˓ˆ′݌  = ͳͲ ∙ ͳ ∙ tgଶ (Ͷͷ° − ͵ͷʹ) − ʹ ∙ ͳͲͲ ∙ tg (Ͷͷ° − ͵ͷʹ) = −ͳͲͳ,Ͷ ˍʜ/ˏ. 
 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɜ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ: 
˓ˆ′′݌  = ሺɀː ∙ ℎː + ɀˆ˓˅ˊ˅ ∙ ℎˆ˓ሻ ∙ tgଶ ቀͶͷ° − φˆ˓ʹ ቁ − ʹܿ ∙ tg ቀͶͷ° − φˆ˓ʹ ቁ, (6.56) 

 
ɝɞɟ ɀˆ˓˅ˊ˅ = ɀˆ˓ − ɀ˅ˑˇы = ʹͷ − ͳͲ = ͳͷ ˍʜ/ˏଶ; 

 ℎˆ˓ = ʹ,Ͷ ˏ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ. 
˓ˆ′݌  = ሺͳͲ ∙ ͳ + ͳͷ ∙ ʹ,Ͷሻ ∙ tgଶ (Ͷͷ° − ͵ͷʹ) − ʹ ∙ ͳͲͲ ∙ tg (Ͷͷ° − ͵ͷʹ) = = −ͻͳ,͸ ˍʜ/ˏ. 
 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɬɫɭɬɫɬɜɭɟɬ. 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɪɢɯɨɞɢɬɫɹ ɬɨɥɶɤɨ ɧɚ ɡɭɛ, ɬ.ɤ. ɩɥɨɬɢɧɚ 

ɨɬɞɟɥɟɧɚ ɨɬ ɝɪɭɧɬɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɨɣ: 
ˊܧ  = ɏ୵ ∙ ݃ ∙ ܵэ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,͸ = ͷ,ͺͻ ˍʜ. (6.57) 
 
6.5.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɵɯ ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ (6.58) Ⱥ.Ʌ. 
Ɇɨɠɟɜɢɬɢɧɨɜɚ: 

  ܹ˅ ˑˎː = Ͳ,ͷ ∙ ୵ߩ ∙ ݃ ∙ ℎଵ% ∙ ቆλ̅Ɏ + ℎ୭ʹቇ, (6.58) 

 
ɝɞɟ ℎଵ%– ɜɵɫɨɬɚ ɜɨɥɧɵ 1%–ɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 

 λ̅ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 
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 ℎ୭ = Ɏ ∙ ℎଵ%ଶλ̅ = ͵,ͳͶ ∙ ͳ,ͷͳଶͳͷ,ͺͺ = Ͳ,Ͷͷ ˏ. (6.59) 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,ͷͳ ∙ (ͳͷ,ͺͺ͵,ͳͶ + Ͳ,Ͷͷʹ ) = ͵ͻ,ͳ ˍʜ. 
 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
ݕ̝  = λʹ̅Ɏ − ͵ͅ ∙ ℎଵ% = ͳͷ,ͺͺʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ͳ,ͷͳ = ͳ,ͻ͸ ˏ. (6.60) 

 
6.6 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ⱦɥɹ 
ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɩɪɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ 
ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɟɦ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɋɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ 
ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ γf. 

 
Ɍɚɛɥɢɰɚ 6.3 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ ɛɟɡ ɭɱɟɬɚ ɡɭɛɚ 
Ɉɛɨɡɧɚɱɟɧɢɟ ɫɢɥɵ γf ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ ɋɢɥɚ∙ γf, ɤɇ Ɇɨɦɟɧɬ, ɤɇ∙ɦ 

Ɍɜ 1 1938,53 6,63 1938,53 12852,45 
Tɧ 1 34,19 0,89 34,19 -30,43 

Wɩɪ 1 4,91 6,58 4,91 32,27 
Gɩ 0,95 1491,18 2,94 1416,62 -4164,87 
Gɛ 0,95 2655,06 2,89 2522,31 -7289,47 

Wɜɡɜ 1 191,59 0 191,59 0,00 
Wɮ 1 432,62 5,01 432,62 2167,43 
ȿɧ 1,2 2,45 2,73 2,94 8,03 

Wɜɨɥɧ 1 39,10 17,92 39,10 700,71 
qɡ 0,9 2,83 7,05 2,54 -17,93 

ɋɭɦɦɚ 
   

3322,17 4258,21 
 
ɋɠɢɦɚɸɳɢɟ ɫɢɥɵ ɫɨ ɡɧɚɤɨɦ ɦɢɧɭɫ, ɚ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɨ ɡɧɚɤɨɦ ɩɥɸɫ. 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɨɢɬ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɧɨɪɦɚɥɶɧɵɯ, ɤɚɫɚɬɟɥɶɧɵɯ ɢ 

ɝɥɚɜɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɧɚɩɨɪɧɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ 
ɫɟɱɟɧɢɸ. 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɨɧɬɚɤɬɟ ɨɫɧɨɜɚɧɢɟ–ɛɟɬɨɧ σɭ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɮɨɪɦɭɥɟ (6.61) 
ɜɧɟɰɟɧɬɪɟɧɧɨɝɨ ɫɠɚɬɢɹ: 
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σ୷ = − ܤܰ ± ͸ ∙ ∑ Mܤଶ , (6.61) 

 
ɝɞɟ N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 

  ∑Ɇ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 
  B – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ 
ɫɟɱɟɧɢɸ: 

– ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 σ୷୳ = − ܤܰ + ͸ ∙ ∑ Mܤଶ = − ͵͵ʹʹ,ͳ͹ͳͷ + ͸ ∙ Ͷʹͷͺ,ʹͳͳͷଶ = −ͳͲ͹,ͻ͵ ˍʜˏଶ ; (6.62) 

 
–ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 σ୷୲ = − ܤܰ − ͸ ∙ ∑ Mܤଶ = − ͵͵ʹʹ,ͳ͹ͳͷ − ͸ ∙ Ͷʹͷͺ,ʹͳͳͷଶ = −͵͵ͷ,Ͳ͵ ˍʜˏଶ . (6.63) 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ 

ɫɟɱɟɧɢɸ:  
– ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɨ ɮɨɪɦɭɥɟ (6.64): 
 σ௫௨ = σ௬௨ ∙ ݉௨ଶ − ɀ௪ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ, (6.64) 
 

ɝɞɟ ɀ୵– ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; 
ௗ௨ܪ  =  ∇ʜʞʢ − ∇˒ˑˇ = ͳͳͲ,ͷ − ͻͲ,͸ʹ = ͳͻ,ͺͺ ˏ – ɡɚɝɥɭɛɥɟɧɢɟ ɫɟɱɟɧɢɹ ɨɬ 

ɇɉɍ; 
 mu= ɫtgα1, α1 – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ, α1=0. 

 σ௫௨ = −ͳͲ͹,ͻ͵ ∙ Ͳ − ͳͲ ∙ ͳͻ,ͺͺ ∙ ሺͳ − Ͳଶሻ = −ͳͻͺ,ͺ ˍʜˏଶ ; 
 
–ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɨ ɮɨɪɦɭɥɟ (6.65): 
 σ௫௧ = σ௬௧ ∙ ݉௧ଶ − ɀ௪ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ, (6.65) 
 

ɝɞɟ mt= 0,76 – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ. 
ௗ௧ܪ  =  ∇ʜʐ୫i୬ − ∇˒ˑˇ = ͻ͵,ʹ͸ − ͻͲ,͸ʹ = ʹ,͸Ͷ ˏ – ɡɚɝɥɭɛɥɟɧɢɟ ɫɟɱɟɧɢɹ ɨɬ ∇ʜʐ୫i୬; 

 σ௫௧ = −͵͵ͷ,Ͳ͵ ∙ Ͳ,͹͸ଶ − ͳͲ ∙ ʹ,͸Ͷ ∙ ሺͳ − Ͳ,͹͸ଶሻ = −ʹͲͶ,͸͹  ˍʜˏଶ . 
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Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 τ௫௬௨ = (ɀ௪ ∙ ௗ௨ܪ + σ௬௨) ∙ ݉௨ = (ͳͲ ∙ ͳͻ,ͺͺ + ሺ−ͳͲ͹,ͻ͵ሻ) ∙ Ͳ = Ͳ,Ͳ  ˍʜˏଶ . (6.66) 

 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 τ௫௬௧ = −(ɀ௪ ∙ ௗ௧ܪ + σ௬௧ ) ∙ ݉௧ = −(ͳͲ ∙ ʹ,͸Ͷ + ሺ−͵͵ͷ,Ͳ͵ሻ) ∙ Ͳ,͹͸ = = ʹ͵Ͷ,ͷ͸ ˍʜˏଶ . (6.67) 

 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɨɪɦɚɥɶɧɨ ɤ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ: 
 σଵ௨ = σ௬௨ሺͳ + ݉௨ଶሻ + ɀ௪ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳͲ͹,ͻ͵ ∙ ሺͳ + Ͳଶሻ + +ͳͲ ∙ ͳͻ,ͺͺ ∙ Ͳଶ = −ͳͲ͹,ͻ͵ ˍʜˏଶ . (6.68) 

 
ȼɬɨɪɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ: 
 σଷ௨ = −ɀ௪ ∙ ௗ௨ܪ = −ͳͲ ∙ ͳͻ,ͺͺ = −ͳͻͺ,ͺ ˍʜˏଶ . (6.69) 

 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɨɪɦɚɥɶɧɨ ɤ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 σଷ௧ = σ௬௧ ሺͳ + ݉௧ଶሻ + ɀ௪ ∙ ௗ௧ܪ ∙ ݉௧ଶ = −͵͵ͷ ∙ ሺͳ + Ͳ,͹͸ଶሻ + +ͳͲ ∙ ʹ,͸Ͷ ∙ Ͳ,͹͸ଶ = −ͷͳ͵,͵ ˍʜˏଶ . (6.70) 

 
ȼɬɨɪɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 σଵ௧ = −ɀ௪ ∙ ௗ௧ܪ = −ͳͲ ∙ ʹ,͸Ͷ = −ʹ͸,Ͷ ˍʜˏଶ . (6.71) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ: 
 σ௖௨ = ሺͳ + ݉௨ଶሻʹ {σ௬௨ ∙ [cosʹሺα − Ɂሻ + ͳ] + ɀ௪ ∙ ℎ [cosʹሺα − Ɂሻ − ͳ − ݉௨ଶͳ + ݉௨ଶ]} = = ሺͳ + Ͳଶሻʹ {−ͳͲ͹,ͻ ∙ [cos Ͳ + ͳ] + ͳͲ ∙ ͳͻ,ͻ [cos Ͳ − ͳ − Ͳଶͳ + Ͳଶ]} = −ͳͲ͹,ͻ ˍʜˏଶ . (6.72) 
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6.7 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

 
1) ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.73): 

 ɀ௡ ∙ ɀଵ௖ ∙ |σଷ| ൑ ܴ௕ ∙ ɀ௖ௗ , (6.73) 
 
ɝɞɟ  ɀ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɥɚɫɫ 
ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ III  ɤɥɚɫɫɚ ɀ௡ = ͳ,ͳͷ; 

  ɀଵ௖  – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɀଵ௖ = Ͳ,ͻ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ 
ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ; 

  σ୫a୶– ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; 
  ܴ ௕– ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ. 
  ɀ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ, ɀ௖ௗ = ͳ,Ͳ – ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ; 
 
ɉɪɨɜɟɪɹɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5, ɞɥɹ ɤɨɬɨɪɨɝɨ ܴ௕ = ʹͺͲͲ ʛʞ˃. 
             ͳ,ͳͷ ∙ Ͳ,ͻ ∙ ͷͳ͵,͵ ൑ ʹͺͲͲ ∙ ͳ,Ͳ;                          ͷ͵ͳ,ʹ͹ ൑ ʹͺͲͲ. 
 
ɍɫɥɨɜɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ. 
 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɮɨɪɦɭɥɟ (6.74): 
 σ௨௬ ൑ Ͳ; (6.74) 

 −ͳͲ͹,ͻ͵ ൑ Ͳ. 
 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.75): 
 |σ௨௬| ൒ Ͳ,ʹͷ ∙ ɀ୵ ∙ H୳ୢ; (6.75) 

 ͳͲ͹,ͻ͵ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͳͻ,ͺͺ; 
 ͳͲ͹,ͻ͵ ൒ Ͷͻ,͹. 

 
ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɫɨɛɥɸɞɚɸɬɫɹ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ 

ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɯɨɞɢɬ ɩɨ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
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6.8 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɪɨɜɟɪɤɚ ɧɚ ɫɞɜɢɝ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɡɭɛɚ (ɬɚɛɥɢɰɚ 6.4): 
 

Ɍɚɛɥɢɰɚ 6.4 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɫ ɭɱɟɬɨɦ ɡɭɛɚ 
Ɉɛɨɡɧɚɱɟɧɢɟ ɫɢɥɵ γf. ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ ɋɢɥɚ∙ γf, ɤɇ Ɇɨɦɟɧɬ, ɤɇ∙ɦ 

Ɍɜ 1 2158,99 5,9 2158,99 12738,04 
Tɧ 1 34,19 0,89 34,19 -30,43 

Wɩɪ 1 4,91 6,58 4,91 32,27 
Gɩ 0,95 1575,75 2,97 1496,96 -4445,98 
Gɛ 0,95 2781,77 2,91 2642,68 -7690,20 

Wɜɡɜ 1 479,71 0 479,71 0,00 
Wɮ 1 432,62 5,01 432,62 2167,43 
ȿɧ 1,2 2,45 2,73 2,94 8,03 

Wɜɨɥɧ 1 39,10 17,92 39,10 700,71 
qɡ 0,9 2,83 7,05 2,54 -17,93 
Wɡ 1 41,9868 0,58 41,99 24,35 
ȿɡ 1 5,886 0,73 5,89 4,30 

ɋɭɦɦɚ 
   

3234,76 3490,60 
 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ ɮɨɪɦɭɥɵ (6.76): 
 ܴ ∙ ɀ௖ௗܨ ∙ ɀଵ௖ ൒ ɀ௡, (6.76) 

 
ɝɞɟ ɀ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ; 

 ɀଵ௖ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; 
 ɀ௖ௗ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; 
 ܴ − ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 

ɫɨɩɪɨɬɢɜɥɹɸɳɢɟɫɹ ɫɞɜɢɝɭ) ɩɨ ɮɨɪɦɭɥɟ (6.77): 
 ܴ = ˎ˒ܩ) + ʐܩ + ˊݍ + ܹ˒ ˓ − ˗ܹ − ܹ˅ ˊ˅) ∙ tgφ + ܿ ∙ ω, (6.77) 
 

ɝɞɟ ω −ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 
ɩ. ɦ ω = ௡ܤ ∙ ͳ = ͳͷ ˏ; 

 F- ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ ɩɨ ɮɨɪɦɭɥɟ (6.78): 
ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ܹ́ − ːܧ −  (6.78) .ˊܧ

 ܴ = ሺͳͶͻ͸,ͻ͸ + ʹ͸Ͷʹ,͸ͺ + ʹ,ͷͶ + Ͷ,ͻͳ − Ͷ͵ʹ,͸ʹ − Ͷ͹ͻ,͹ͳሻ ∙ Ͳ,͹ + +ͳͲͲ ∙ ͳͷ = ͵͹͸Ͷ,͵͵ ˍʜ; 
ܨ  = ʹͳͷͺ,ͻͻ − ͵Ͷ,ͳͻ + ͵ͻ,ͳ + ʹ,ͻͶ − Ͷͳ,ͻͻ − ͷ,ͺͻ = ʹͳͳͺ,ͻ͹ ˍʜ; 
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͵͹͸Ͷ,͵͵ ∙ Ͳ,ͻͷʹͳͳͺ,ͻ͹ ∙ ͳ,Ͳ = ͳ,͸ͻ ൒ ͳ,ͳͷ. 
 
Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨɥɭɱɢɥɫɹ ɛɨɥɶɲɟ ɡɚɞɚɧɧɨɝɨ, 

ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ 
ɫɞɜɢɝɚ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. 
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7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 

7.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
7.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɰɟɧɤɚ 
ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 7.1. 
 
Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 28 28 28 28 28 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4988 4988 4988 4988 4988 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ 
ɝɨɞ Ɇȼɬ∙ɱ 139660 139660 139660 139660 139660 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1,0 1,0 1,0 1,0 1,0 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɡɚ ɝɨɞ 

Ɇȼɬ∙ɱ 1396,6 1396,6 1396,6 1396,6 1396,6 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ 

Ɇȼɬ∙ɱ 138263,4 138263,4 138263,4 138263,4 138263,4 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬ∙ɱ 
1219 1253 1286 1318 1349 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ 

ɦɥɧ.ɪɭɛ. 169,0 173,7 178,3 182,8 187,1 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɨɬ ɪɟɚɥɢɡɢɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ 28,2 28,2 28,2 28,2 28,2 

 
ȼɫɥɟɞɫɬɜɢɟ ɫɭɬɨɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬ ɢɦɟɟɬ 

ɧɟɛɨɥɶɲɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɱɬɨ 
ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɝɨɞɨɜɭɸ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 
7.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɨɤɭɦɟɧɬɚ 

«ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. ɨɬ 16.01.2017 
№9 [39]. 

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

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

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

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

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

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

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 
 
Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇȼɬ  ɋɭɦɦɚ, ɬɵɫ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 7166,0 

ɉɪɨɱɢɟ 274,0 7693,9 
ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 14859,9 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 
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Ɍɚɛɥɢɰɟ 7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 

ɨɬ 1 ɞɨ 5  ɨɬ 6 ɞɨ 15 ɨɬ 16 ɞɨ 25 ɫɜɵɲɟ 25 
0,120% 0,170% 0,300% 0,400% 

 
ɋɬɨɢɦɨɫɬɶ ɭɫɥɭɝ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ «ɊɭɫȽɢɞɪɨ» (ɬɚɛɥ. 7.4): 
 

Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɬɵɫ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 107,81ɬɵɫ.ɪɭɛ/Ɇȼɬ 3801,5 
ɇɉ ȺɌɋ 0.001107ɬɵɫ.ɪɭɛ/Ɇȼɬ∙ɱ 76,6 

ɐɎɊ 0.00031ɬɵɫ.ɪɭɛ/Ɇȼɬ∙ɱ 44,4 
ɂɬɨɝɨ  3922,5 

 
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 7.5. 
 

Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 31,9 31,9 31,9 31,9 31,9 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 11,4 11,0 10,8 10,4 10,1 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 14,9 14,9 14,9 14,9 14,9 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

1,4 2,0 1,9 1,9 1,8 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
3,9 3,9 3,9 3,9 3,9 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 0,7 0,7 0,7 0,7 0,7 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 64,1 64,3 64,0 63,6 63,2 

 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɚɹ 

ɞɨɥɹ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɜ ɫɬɪɭɤɬɭɪɟ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ. 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫ. 7.2). 
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Ɋɢɫɭɧɨɤ 7.2– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
7.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

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

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
1) ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
2) ɇȾɋ – 20%; 
3) ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
4) ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%; 
5) ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 7.6. 
 

Ɍɚɛɥɢɰɚ 7.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2028 2033 2038 2043 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 

ɦɥɧ.ɪɭɛ. 33,6 41,6 45,1 47,4 50,1 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 46,4 54,2 57,3 59,5 61,8 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 

ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 8,6 8,6 8,6 8,6 8,6 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 28,1 22,7 19,2 15,7 12,2 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 116,8 127,2 130,3 131,2 132,7 
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ɋɨ ɫɬɨɪɨɧɵ ɝɨɫɭɞɚɪɫɬɜɚ ɨɤɚɡɵɜɚɟɬɫɹ ɫɟɪɶɟɡɧɨɟ ɧɚɥɨɝɨɜɨɟ ɞɚɜɥɟɧɢɟ, 
ɜɨɡɪɨɫɲɟɟ ɩɨɫɥɟ ɩɨɜɵɲɟɧɢɹ ɇȾɋ ɜ 2019 ɝɨɞɭ. Ȼɨɥɟɟ 35% ɜɫɟɣ ɜɵɪɭɱɤɢ 
ɭɩɥɚɱɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɨɬɱɢɫɥɟɧɢɣ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ ɢ ɧɚɥɨɝɨɜ. 

 
7.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜɵɦ 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 7.7. 
 

Ɍɚɛɥɢɰɚ 7.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2028 2033 2038 2043 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 278,7 325,2 344,0 356,7 370,7 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 64,1 62,9 61,1 60,2 58,2 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 232,2 271,0 286,7 297,3 308,9 

EBIT (ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 168,1 208,1 225,6 237,0 250,7 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 

ɦɥɧ.ɪɭɛ. 33,6 41,6 45,1 47,4 50,1 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 134,5 209,9 180,4 189,6 200,6 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20.00 20.00 20.00 20.00 20.00 

 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɩɨ ɩɪɨɟɤɬɭ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 54% ɨɬ ɜɵɪɭɱɤɢ (ɧɟɬɬɨ). 
ɉɨɥɧɚɹ ɬɚɛɥɢɰɚ «Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ» ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 

7.3. 

 
Ɋɢɫɭɧɨɤ 7.3 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 
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7.2.1 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
 
ɇɚ ɪɢɫɭɧɤɟ 7.4 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ Cash-Flow ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ 

ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ. 
 

 
Ɋɢɫɭɧɨɤ 7.4 – Ƚɪɚɮɢɤ Cash-Flow 

 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 3 ɥɟɬ. Ɉɫɨɛɟɧɧɨɫɬɶ ɝɪɚɮɢɤɚ (ɟɝɨ 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɶ ɜ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɫɬɨɪɨɧɭ) ɫɜɹɡɚɧɚ ɫ ɨɫɨɛɟɧɧɨɫɬɶɸ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɚɥɵɯ Ƚɗɋ (ɜɵɫɨɤɢɟ ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ). ɇɟɛɨɥɶɲɨɟ 
ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɜɵɫɨɤɢɟ ɧɚɥɨɝɢ ɩɪɢɜɨɞɹɬ 
ɤ ɫɧɢɠɟɧɢɸ ɩɪɢɛɵɥɢ, ɱɬɨ ɬɚɤɠɟ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ. 

 
7.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

 
7.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɱɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 
2. ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ; 
3. ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ; 
4. ɢ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ: 

-3,5

-3

-2,5

-2

-1,5

-1

-0,5

0

0,5

1

1,5

2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 2043

CF, ɦɥɪɞ. ɪɭɛ.

3 - ʿу̭к 1 ̬̌̐е̐̌т̌
4 - ʦ̵̼од ̦̌ п̬оект̦у̀ ̥ощ̦о̭т̽

ˁт̬оител̭̽т̏о Эк̭плу̌т̶̌и́

2 - Н̌ч̌ло ̍ето̵̦̦̼ ̬̌̍от 

     1 - Н̌ч̌ло ̭т̬оител̵̦̼̽ ̬̌̍от 
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ɚ) «ɦɟɬɨɞɢɱɟɫɤɢɟ 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) ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɩɪɨɟɤɬɚ əɧɢɫɤɨɫɤɢ Ƚɗɋ ɧɚ ɪɟɤɟ ɉɚɡ 
ɫɨɫɬɚɜɥɹɟɬ 40 ɥɟɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

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

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

 
7.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.8. 
 

Ɍɚɛɥɢɰɚ 7.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ əɧɢɫɤɨɫɤɢ Ƚɗɋ 
ɧɚ ɪɟɤɟ ɉɚɡ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ. ɧɟ ɨɤɭɩɚɟɬɫɹ 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. -1530,2 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 0,46 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 2,97 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ∙ɱ 0,45 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 128800 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɞɨɥɥ./ɤȼɬ 2147 

 
ɉɪɨɟɤɬ əɧɢɫɤɨɫɤɢ Ƚɗɋ ɧɚ ɪɟɤɟ ɉɚɡ ɹɜɥɹɟɬɫɹ ɭɛɵɬɨɱɧɵɦ. ɋɜɹɡɚɧɨ ɷɬɨ, ɜ 

ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɫ ɜɵɫɨɤɢɦɢ ɭɞɟɥɶɧɵɦɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦɢ ɜ ɜɢɞɭ ɦɚɥɨɣ 
ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ ɢ ɭɞɚɥɟɧɧɨɫɬɶɸ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ȼɨ ɜɬɨɪɭɸ ɨɱɟɪɟɞɶ – ɫ 
ɧɟɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢɡ-ɡɚ 
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ɯɚɪɚɤɬɟɪɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɪɨɟɤɬ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɧɚɥɨɝɨɜɭɸ 
ɧɚɝɪɭɡɤɭ, ɪɚɛɨɬɚɟɬ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɫ ɧɢɡɤɢɦɢ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɦɢ ɰɟɧɚɦɢ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ. ɇɟɝɚɬɢɜɧɵɦ ɨɛɪɚɡɨɦ ɜɥɢɹɟɬ ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ, 
ɭɜɟɥɢɱɢɜɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɡɚ ɫɱɟɬ ɛɨɥɶɲɟɝɨ ɜɥɢɹɧɢɹ 
ɩɨɫɬɨɹɧɧɵɯ ɡɚɬɪɚɬ. 

Ɋɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ ɦɨɠɟɬ ɫɬɚɬɶ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ ɜ 
ɪɚɡɦɟɪɟ 200 ɦɥɧ. ɪɭɛ ɜ ɦɟɫɹɰ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɟɤɬ ɢɦɟɟɬ 
ɩɨɥɨɠɢɬɟɥɶɧɵɣ NPV, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 1,23, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 11 ɥɟɬ. 

ȿɳɟ ɨɞɧɢɦ ɪɟɲɟɧɢɟɦ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɨɞɚɠɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 
ɫɤɚɧɞɢɧɚɜɫɤɭɸ ɨɛɴɟɞɢɧɟɧɧɭɸ ɷɧɟɪɝɨɫɢɫɬɟɦɭ «NORDEL», ɝɞɟ 
ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɰɟɧɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ ɜɵɲɟ ɩɪɢɦɟɪɧɨ ɜ 2,5-3 
ɪɚɡɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɨɟɤɬ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
(ɬɚɛɥɢɰɚ 7.9): 

 
Ɍɚɛɥɢɰɚ 7.9 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ əɧɢɫɤɨɫɤɢ Ƚɗɋ 
ɧɚ ɪɟɤɟ ɉɚɡ ɜ ɫɥɭɱɚɟ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɜ Ɏɢɧɥɹɧɞɢɸ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ. 153 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. 1180,5 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,42 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 16,63 

 
7.3.3 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 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.10.  
 
Ɍɚɛɥɢɰɚ 7.10 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2028 2033 2038 2043 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ. 89,3 105,0 111,7 116,1 121,2 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ. 28,1 22,7 19,2 15,7 12,2 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.ɪɭɛ. 117,4 127,8 130,9 131,8 133,4 

 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ ɩɨɫɬɭɩɚɸɬ ɧɚɥɨɝɢ: ɇȾɋ, ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 

ɜɨɞɧɵɣ ɧɚɥɨɝ, ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ. ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ – ɧɚɥɨɝ ɧɚ 
ɢɦɭɳɟɫɬɜɨ. Ɍɚɤɠɟ ɧɚ ɮɟɞɟɪɚɥɶɧɨɦ ɭɪɨɜɧɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, ɢ 17/20 ɨɬ ɧɟɝɨ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɩɨɥɶɡɨɜɚɧɢɟ ɫɭɛɴɟɤɬɚ. 
Ɉɞɧɚɤɨ ɷɬɨɬ ɮɚɤɬ ɧɟ ɭɱɬɟɧ ɜ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ. 
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7.3.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ ɢɧɞɟɤɫɚ 
ɞɨɯɨɞɧɨɫɬɢ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ (ɪɢɫ. 7.5); 
ɛ) ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ (ɪɢɫ. 7.6); 
ɜ) ɰɟɧɵ ɫɛɵɬɚ (ɪɢɫ. 7.7); 
ɝ) ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ (ɪɢɫ. 7.8). 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 

 
Ɋɢɫɭɧɨɤ 7.5 - ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ. 
 

 
Ɋɢɫɭɧɨɤ 7.6 - ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 
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ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɞɨɯɨɞɧɨɫɬɢ 

ɩɪɨɟɤɬɚ. 

 
Ɋɢɫɭɧɨɤ 7.7 - Ɂɚɜɢɫɢɦɨɫɬɶ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ. 
 

 
Ɋɢɫɭɧɨɤ 7.8 - Ɂɚɜɢɫɢɦɨɫɬɶ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ 

ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ. 
ɋɢɥɶɧɟɟ ɜɫɟɝɨ ɧɚ ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɜɥɢɹɸɬ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢ 

ɰɟɧɚ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ.   
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8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɨɛɟɫɩɟɱɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɱɢɫɬɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

 
8.1 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 

ɪɚɛɨɬɧɢɤɨɜ əɧɢɫɤɨɫɤɢ Ƚɗɋ 
 
ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 

ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɚɟɬ 
ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɟɟ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
əɧɢɫɤɨɫɤɢ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɤɥɸɱɟɜɵɟ ɡɚɞɚɱɢ: 

— ɨɩɪɟɞɟɥɹɟɬ ɰɟɥɢ, ɡɚɞɚɱɢ ɢ ɩɨɥɢɬɢɤɭ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ;  

— ɭɱɚɫɬɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 
əɧɢɫɤɨɫɤɢ Ƚɗɋ; 

— ɧɚɡɧɚɱɟɧɢɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɌȻ ɢ ɈɌ; 
— ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 

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

ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 
ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 

ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ 
ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ 
ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ. 

Ⱦɨɥɠɧɨɫɬɧɚɹ ɢɧɫɬɪɭɤɰɢɹ – ɷɬɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɨɣ ɞɨɤɭɦɟɧɬ, ɜ 
ɤɨɬɨɪɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ, ɨɛɹɡɚɧɧɨɫɬɢ, ɩɪɚɜɚ ɢ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɢɦ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɨɥɠɧɨɫɬɢ. Ɉɧɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɨ ɤɚɠɞɨɣ ɲɬɚɬɧɨɣ ɞɨɥɠɧɨɫɬɢ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɧɨɫɢɬ ɨɛɟɡɥɢɱɟɧɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɨɛɴɹɜɥɹɟɬɫɹ ɫɨɬɪɭɞɧɢɤɭ ɩɨɞ 
ɪɚɫɩɢɫɤɭ ɩɪɢ ɡɚɤɥɸɱɟɧɢɢ ɬɪɭɞɨɜɨɝɨ ɤɨɧɬɪɚɤɬɚ.  

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ: 

 ɪɚɫɩɨɪɹɠɟɧɢɟ ɊȺɈ ȿɗɋ Ɋɨɫɫɢɢ ɨɬ 14.01.98 № 5ɪ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 
ɉɨɥɨɠɟɧɢɹ ɨ ɋɍɈɌ»; 
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 ɊȾ 153.-34.0-03.301-00. - «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ»; 

 ɩɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 7 ɢɡɞ.; 
 ɢ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ 
ɩɪɢɜɟɫɬɢ ɢɥɢ ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, 
ɚɜɚɪɢɹɦ, ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ. Ʉɨɧɬɪɨɥɶ ɡɚ 
ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɭɠɛɨɣ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ əɧɢɫɤɨɫɤɢ Ƚɗɋ ɢ ɩɪɨɮɫɨɸɡɧɵɦ 
ɨɛɴɟɞɢɧɟɧɢɟɦ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. 

 
8.1.1 Ɉɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ 
 
Ʉ ɨɩɚɫɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬɫɹ: 
 ɧɚɥɢɱɢɟ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ ɩɪɢɜɨɞɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ; 
 ɧɚɥɢɱɢɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɢɯɫɹ 

ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ; 
 ɧɚɥɢɱɢɟ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɦɚɫɥɚ ɜ ɦɚɫɥɨɯɨɡɹɣɫɬɜɟ, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ; 
 ɧɚɥɢɱɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢ ɪɚɛɨɬɟ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɥɟɝɚɡ 

SF6 (ɹɱɟɣɤɢ ɄɊɍɗ-110, ɌɌ, Ɍɇ); 
 ɩɨɜɵɲɟɧɧɵɣ ɲɭɦ ɢ ɜɢɛɪɚɰɢɹ; 
 ɧɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɝɨɞɚ. 
Ɋɚɛɨɬɧɢɤɚɦ Ƚɗɋ ɜɵɞɚɸɬɫɹ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɢ 

ɫɩɟɰɨɞɟɠɞɭ. Ɋɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɟɟ ɜ ɪɚɛɨɱɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɉɪɢ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɨɤ ɫ ɷɥɟɝɚɡɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɝɧɚɥɢɡɚɰɢɹ, 
ɭɤɚɡɵɜɚɸɳɚɹ ɧɚ ɭɬɟɱɤɭ ɝɚɡɚ ɢɡ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ. 
ȼɵɜɟɲɢɜɚɸɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɩɥɚɤɚɬɵ. 

ȼɫɟ ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɦɟɸɳɢɟ ɨɬɤɪɵɬɵɟ ɬɨɤɨɜɟɞɭɳɢɟ 
ɱɚɫɬɢ, ɨɝɪɚɠɞɚɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ. 

ɉɪɢ ɪɚɛɨɬɟ ɜ ɭɫɥɨɜɢɹɯ ɫɢɥɶɧɨɝɨ ɲɭɦɚ ɜɵɞɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɡɚɳɢɬɧɵɟ 
ɫɪɟɞɫɬɜɚ, ɭɦɟɧɶɲɚɸɳɢɟ ɜɪɟɞɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɩɨɜɵɲɟɧɧɨɝɨ ɲɭɦɚ. 

 
8.1.2 Ɉɛɹɡɚɧɧɨɫɬɢ ɪɚɛɨɬɧɢɤɚ əɧɢɫɤɨɫɤɢ Ƚɗɋ ɜ ɱɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ 
 
Ⱦɨ ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɪɚɛɨɱɢɣ ɨɛɹɡɚɧ: 
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 ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ; ɩɪɢ ɷɬɨɦ ɞɨɥɠɟɧ 
ɫɨɨɛɳɢɬɶ ɦɟɞɢɰɢɧɫɤɨɣ ɤɨɦɢɫɫɢɢ ɜɫɟ ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹɧɢɢ ɫɜɨɟɝɨ ɡɞɨɪɨɜɶɹ; 

 ɩɪɨɣɬɢ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɪɚɛɨɬɭ, ɫɜɹɡɚɧɧɭɸ ɫ ɩɨɜɵɲɟɧɧɨɣ 
ɨɩɚɫɧɨɫɬɶɸ ɢɥɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɡɚ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɫɩɟɰɢɚɥɶɧɨɟ 
ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ; 

 ɩɪɢɫɬɭɩɢɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɫɜɨɢɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɬɨɥɶɤɨ ɩɪɢ 
ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɡɚɤɥɸɱɟɧɢɢ ɦɟɞɢɰɢɧɫɤɨɣ ɤɨɦɢɫɫɢɢ ɢɥɢ ɩɨɥɨɠɢɬɟɥɶɧɨɦ 
ɪɟɡɭɥɶɬɚɬɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚ ɩɪɟɞɦɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɹɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɪɚɛɨɬɵ ɩɨ ɫɨɫɬɨɹɧɢɸ ɡɞɨɪɨɜɶɹ; 

 ɩɨɥɭɱɢɬɶ ɢɧɫɬɪɭɤɬɚɠɢ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ: 
 -  ɜɜɨɞɧɵɣ - ɭ ɪɚɛɨɬɧɢɤɨɜ ɫɥɭɠɛɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɟɞɩɪɢɹɬɢɹ, 
 - ɩɟɪɜɢɱɧɵɣ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ - ɭ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ 

ɨɬɞɟɥɶɧɵɦ ɩɪɨɝɪɚɦɦɚɦ ɫ ɮɢɤɫɚɰɢɟɣ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɠɭɪɧɚɥɚɯ ɩɨɞ ɪɨɫɩɢɫɶ 
ɢɧɫɬɪɭɤɬɢɪɭɸɳɢɯ ɢ ɢɧɫɬɪɭɤɬɢɪɭɟɦɨɝɨ; 

 - ɩɨɜɬɨɪɧɵɣ ɨɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɪɚɛɨɬ; 
 - ɰɟɥɟɜɨɣ. 
 ɩɨɥɭɱɢɬɶ ɧɚ ɪɭɤɢ ɩɨɞ ɪɨɫɩɢɫɶ ɢɧɫɬɪɭɤɰɢɸ (ɢɧɫɬɪɭɤɰɢɢ) ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɩɨ ɫɜɨɟɣ ɩɪɨɮɟɫɫɢɢ, ɩɨ ɛɟɡɨɩɚɫɧɨɦɭ ɩɪɨɢɡɜɨɞɫɬɜɭ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɚɛɨɬ ɢ 
ɞɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

 ɩɪɨɣɬɢ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɭɱɟɧɢɟ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ ɱɟɪɟɡ ɫɥɭɠɛɭ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɧɨɪɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɨ ɫɜɨɟɣ ɩɪɨɮɟɫɫɢɢ ɢ 
ɜɢɞɚɦ ɩɨɪɭɱɚɟɦɵɯ ɪɚɛɨɬ; ɩɨɥɭɱɢɬɶ ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɪɤɢ 
ɡɧɚɧɢɣ. 

 ɩɪɨɣɬɢ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ ɞɨ ɧɚɱɚɥɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 
ɫɬɚɠɢɪɨɜɤɭ ɢ ɞɭɛɥɢɪɨɜɚɧɢɟ ɩɨ ɫɜɨɟɣ ɩɪɨɮɟɫɫɢɢ ɢɥɢ ɜɢɞɭ ɪɚɛɨɬ. 

 ɩɪɨɣɬɢ ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɨɤɚɡɚɧɢɸ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ ɢ ɡɚɛɨɥɟɜɚɧɢɹɯ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

 ɩɪɨɜɟɪɢɬɶ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɧɚ ɫɜɨɟɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɧɚɥɢɱɢɟ, 
ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, 
ɨɝɪɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ, ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɛɨɪɨɜ ɤɨɧɬɪɨɥɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
ɫɨɨɛɳɢɬɶ ɫɜɨɟɦɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɨɛ ɢɦɟɸɳɢɯɫɹ 
ɧɟɞɨɫɬɚɬɤɚɯ. 

Ɋɚɛɨɬɧɢɤ ɧɟ ɦɨɠɟɬ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ, ɟɫɥɢ ɧɟ ɜɵɩɨɥɧɟɧ ɯɨɬɹ ɛɵ ɨɞɢɧ 
ɢɡ ɩɪɟɞɵɞɭɳɢɯ ɩɭɧɤɬɨɜ. 

ɉɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɢɯ ɦɟɫɬ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɩɟɪɚɬɢɜɧɚɹ ɫɥɭɠɛɚ, ɫɥɭɠɛɚ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɞɪɭɝɢɟ, ɞɨɩɭɳɟɧɧɵɟ 
ɤ ɞɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɥɭɠɛɵ əɧɢɫɤɨɫɤɢ Ƚɗɋ. 

Ɋɚɛɨɬɧɢɤ ɞɨɥɠɟɧ ɧɟɦɟɞɥɟɧɧɨ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɭ ɜ ɫɥɭɱɚɟ ɩɨɹɜɥɟɧɢɹ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɨɩɚɫɧɨɫɬɢ ɩɨɜɪɟɠɞɟɧɢɹ ɫɜɨɟɝɨ ɡɞɨɪɨɜɶɹ ɢɥɢ ɡɞɨɪɨɜɶɹ 
ɨɤɪɭɠɚɸɳɢɯ ɥɸɞɟɣ ɢɥɢ ɢɯ ɝɢɛɟɥɢ. 
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ɉɨ ɨɤɨɧɱɚɧɢɸ ɪɚɛɨɬɵ ɪɚɛɨɬɧɢɤ ɞɨɥɠɟɧ ɭɛɪɚɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɫɞɚɬɶ 
ɩɨɥɭɱɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɢ ɢɧɫɬɪɭɦɟɧɬ ɢ ɞɨɥɨɠɢɬɶ ɨɛ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ 
ɫɜɨɟɦɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ. 

ȼɫɟ ɪɚɛɨɬɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ əɧɢɫɤɨɫɤɢ Ƚɗɋ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-
ɞɨɩɭɫɤɚɦ, ɪɚɫɩɨɪɹɠɟɧɢɹɦ. ɋɚɦɨɜɨɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

 
8.1.3 Ɉɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ; ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
ɩɪɨɦɵɲɥɟɧɧɨɟ ɨɫɜɨɟɧɢɟ ɛɟɪɟɝɨɜɨɣ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
ɇɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɢɞɟɧɬɢɮɢɰɢɪɭɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɪɢɫɤɢ: 
 ɫɬɪɨɢɬɟɥɶɧɵɟ (ɪɚɛɨɬɚ ɧɚ ɜɵɫɨɬɟ, ɲɭɦ, ɜɢɛɪɚɰɢɹ, ɨɩɚɫɧɨɫɬɢ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɢ ɛɭɪɨɜɡɪɵɜɧɵɦɢ ɪɚɛɨɬɚɦɢ); 
 ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɟ; 
 ɪɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɫɨɨɪɭɠɟɧɢɹ ɠɟɫɬɤɢɯ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ; 
 ɪɢɫɤɢ ɡɚɛɨɥɟɜɚɧɢɣ ɩɟɪɫɨɧɚɥɚ ɩɪɢɪɨɞɧɨ-ɨɱɚɝɨɜɵɦɢ ɢɧɮɟɤɰɢɹɦɢ. 
ɇɚ ɫɬɚɞɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɵɟ ɪɢɫɤɢ ɦɨɠɧɨ 

ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: 
− ɞɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɚɜɚɪɢɹɦɢ ɧɚ ȽɌɋ 

Ƚɗɋ; 
− ɞɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɚɜɚɪɢɹɦɢ ɧɚ 

ɨɛɴɟɤɬɚɯ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ Ƚɗɋ (ȺɁɋ, ɧɟɮɬɟɛɚɡɚ, ɤɨɬɟɥɶɧɚɹ). 
ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɫɜɹɡɚɧɵ, 

ɜ ɨɫɧɨɜɧɨɦ, ɫ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɫɬɶɸ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɨɩɨɜɟɳɟɧɢɹ ɩɟɪɫɨɧɚɥɚ 
ɢ ɧɚɫɟɥɟɧɢɹ ɨ ɧɚɡɪɟɜɚɸɳɟɣ ɢɥɢ ɩɪɨɢɫɲɟɞɲɟɣ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. ɉɨɪɹɞɨɤ 
ɨɩɨɜɟɳɟɧɢɹ ɨɩɪɟɞɟɥɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɩɨɫɨɛɚ 
ɨɩɨɜɟɳɟɧɢɹ, ɤɨɝɞɚ ɩɟɪɟɞɚɱɚ ɫɢɝɧɚɥɨɜ, ɪɟɱɟɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɤɚɧɚɥɚɦ ɫɜɹɡɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɥɟɤɫɚ ɫɩɟɰɢɚɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɩɨɜɟɳɟɧɢɹ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɫɜɹɡɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ (ɨɩɨɜɟɳɟɧɢɹ), 
ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɫɬɚɧɞɚɪɬɚɦ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɫɨɡɞɚɧɢɟ ɢ ɪɚɡɦɟɳɟɧɢɟ ɪɟɡɟɪɜɨɜ ɦɚɬɟɪɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ 
ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ: ɪɟɡɟɪɜɧɵɟ ɡɚɩɚɫɵ ɝɪɭɧɬɨɜ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ȼɨ ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɰɟɦɟɧɬɚɰɢɨɧɧɵɟ ɝɚɥɟɪɟɢ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɨɞɢɬɶ ɩɨɜɬɨɪɧɵɟ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ. 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɪɟɲɟɧɢɹ ɩɨ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɣ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɫ 
ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ ɜ ɫɥɭɱɚɟ ɬɚɤɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. Ɋɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɥɚɧɵ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɩɨ ɤɨɬɨɪɵɦ 
ɩɪɨɜɨɞɹɬɫɹ ɡɚɧɹɬɢɹ ɢ ɭɱɟɧɢɹ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɢ ɫɪɨɤɨɜ ɩɪɨɜɟɞɟɧɢɹ 
ɩɥɚɧɢɪɭɸɬɫɹ ɭɩɪɟɠɞɚɸɳɚɹ ɢ ɷɤɫɬɪɟɧɧɚɹ ɜɚɪɢɚɧɬɵ ɷɜɚɤɭɚɰɢɢ. 
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ɋɧɢɠɟɧɢɟ ɪɢɫɤɨɜ ɞɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɡɞɨɪɨɜɶɹ ɩɟɪɫɨɧɚɥɚ ɢ ɧɚɫɟɥɟɧɢɹ. 
ȼɜɢɞɭ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɨɩɚɫɧɨɫɬɢ ɢ ɡɧɚɱɢɦɵɯ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɢ 
ɪɚɡɜɢɬɢɢ ɚɜɚɪɢɣɧɵɯ ɫɰɟɧɚɪɢɟɜ ɧɚ ȽɌɋ Ƚɗɋ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɦɟɪɵ ɩɨ ɢɯ 
ɜɨɡɦɨɠɧɨɣ ɦɢɧɢɦɢɡɚɰɢɢ. Ⱦɟɬɚɥɶɧɨ ɷɬɢ ɜɨɩɪɨɫɵ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɵ ɜ 
ɪɚɦɤɚɯ ɩɨɞɝɨɬɨɜɤɢ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɝɪɚɠɞɚɧɫɤɨɣ 
ɨɛɨɪɨɧɵ, ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɜ 
Ⱦɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ əɧɢɫɤɨɫɤɢ Ƚɗɋ ɢ ɜ ɉɚɫɩɨɪɬɚɯ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɗɬɨ ɦɟɪɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɧɢɠɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ, ɢ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɢ ɪɟɚɥɢɡɚɰɢɸ ɷɤɨɥɨɝɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. Ɉɧɢ 
ɛɭɞɭɬ ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɫɪɨɤɚ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɨɛɴɟɤɬɚ. 
Ɇɟɪɵ ɫɦɹɝɱɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɣ ɞɨɥɠɧɵ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɣ ɛɚɡɵ ɢɥɢ ɠɟ ɩɪɢ 
ɜɵɹɜɥɟɧɢɢ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɪ. 

 
8.2 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
Ʉɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɠɚɪɚ, ɨɝɪɚɧɢɱɟɧɢɸ ɟɝɨ 

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

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

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

Ɉɛɴɟɤɬɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ əɧɢɫɤɨɫɤɢ Ƚɗɋ 
ɹɜɥɹɸɬɫɹ: 

 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ȼȽɋ 525-114/40; 
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 ɩɨɞɩɭɥɶɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ 

ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. 
ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ. ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ – ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ, ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. 
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Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾ-25000/110 ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɦɚɫɥɨɩɪɢɟɦɧɢɤ 
ɛɟɡ ɨɬɜɨɞɚ ɦɚɫɥɚ. 

ȼ ɬɭɧɧɟɥɹɯ ɫ ɤɚɛɟɥɹɦɢ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ 110 ɤȼ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɞɚɬɱɢɤɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ɇɚ 50 ɦɟɬɪɨɜ ɬɭɧɧɟɥɹ 
ɩɪɟɞɭɫɦɨɬɪɟɧ 1 ɞɚɬɱɢɤ. ɋɨɨɪɭɠɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɜɨɞɹɧɭɸ 
ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. Ɉɞɢɧ ɪɚɡ ɜ ɫɭɬɤɢ ɥɢɰɚɦɢ, ɡɚ 
ɤɨɬɨɪɵɦɢ ɡɚɤɪɟɩɥɟɧɵ ɞɚɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɫɹ ɨɛɯɨɞ. 

ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɤɨɪɢɞɨɪɵ, ɬɭɧɧɟɥɢ ɫ ɤɚɛɟɥɹɦɢ 0,4 – 10 ɤȼ ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɤɢ, ɞɟɥɹɳɢɟ ɢɯ ɧɚ ɫɟɤɰɢɢ. ɇɚɥɢɱɢɟ ɫɤɜɨɡɧɵɯ ɨɬɜɟɪɫɬɢɣ 
ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ 1 ɤɨɪɢɞɨɪɚ (ɬɭɧɧɟɥɹ) ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɉɪɨɯɨɞɵ ɦɟɠɞɭ 
ɫɟɤɰɢɹɦɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɭɫɬɚɧɨɜɤɢ ɧɟɫɝɨɪɚɟɦɵɯ ɝɟɪɦɟɬɢɱɧɵɯ 
ɞɜɟɪɟɣ. ɉɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ ɫɤɜɨɡɶ ɫɬɟɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɝɟɪɦɟɬɢɱɧɨ ɡɚɞɟɥɚɧɵ. 

Ɇɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ ɫ ɪɟɡɟɪɜɭɚɪɚɦɢ, ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɣ ɢ 
ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, ɜɯɨɞɹɳɟɟ ɜ ɫɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɦɚɫɬɟɪɫɤɨɣ, ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɫɨɨɪɭɠɟɧɢɢ 
ɝɢɞɪɨɭɡɥɚ. Ɇɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ ɤɚɤ ɢɫɬɨɱɧɢɤ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɧɨɜɟɣɲɢɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
ɡɚɳɢɬ ɫ ɨɬɤɚɱɤɨɣ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɣ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɦ 
ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. 

ɂɫɬɨɱɧɢɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɧɢɠɧɢɣ 
ɛɶɟɮ. 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɩɪɟɪɵɜɧɭɸ ɩɨɞɚɱɭ 
ɜɨɞɵ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɫɢɫɬɟɦɭ, ɨɧɢ ɡɚɤɨɥɶɰɨɜɚɧɵ ɢ ɪɚɡɞɟɥɟɧɵ 
ɫɟɤɰɢɨɧɧɵɦɢ ɡɚɞɜɢɠɤɚɦɢ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɨɫɬɨɹɧɧɨ ɡɚɩɨɥɧɟɧɵ ɜɨɞɨɣ, 
ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɟ ɦɟɧɟɟ +5°ɋ, ɩɪɨɤɥɚɞɤɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɤɪɵɬɨ. Ɂɉɍ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨ ɨɞɧɨɦɭ ɧɚ ɤɚɠɞɵɣ ɨɛɴɟɤɬ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɧɚ ɤɚɠɞɵɣ ɨɛɴɟɤɬ ɛɟɡ ɪɟɡɟɪɜɚ.  

Ⱥɜɬɨɦɚɬɢɡɢɪɭɟɬɫɹ: ɩɭɫɤ ɪɚɛɨɱɢɯ ɩɨɠɚɪɧɵɯ ɧɚɫɨɫɨɜ ɩɪɢ ɨɬɤɪɵɬɢɢ 
ɥɸɛɨɝɨ Ɂɉɍ ɩɨ ɢɦɩɭɥɶɫɭ, ɩɨɫɬɭɩɚɸɳɟɦɭ ɨɬ ɞɚɬɱɢɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɥɸɛɨɝɨ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ; ɩɭɫɤ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɪɚɛɨɱɟɝɨ ɧɚɫɨɫɚ 
ɢɥɢ ɧɟ ɜɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ; ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɜɪɟɦɟɧɢ ɩɨ ɢɦɩɭɥɶɫɭ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɝɨ ɦɚɧɨɦɟɬɪɚ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ; 
ɨɫɬɚɧɨɜɤɚ ɧɚɫɨɫɨɜ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɢ ɡɚɤɪɵɬɢɹ Ɂɉɍ ɱɟɪɟɡ 
ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ; ɩɭɫɤ ɧɚɫɨɫɨɜ ɩɪɢ ɨɩɪɨɛɨɜɚɧɢɢ ɞɢɫɬɚɧɰɢɨɧɧɨ; 
ɫɢɝɧɚɥɢɡɢɪɨɜɚɬɶ ɩɟɪɫɨɧɚɥɭ ɨ ɩɭɫɤɚɯ ɪɚɛɨɱɟɝɨ ɢ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɨɜ; ɨɛ 
ɨɬɫɭɬɫɬɜɢɢ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɧɚɫɨɫɨɜ.  

Ʉɚɠɞɨɟ ɩɨɦɟɳɟɧɢɟ (ɤɚɛɢɧɟɬɵ ɂɌɊ, Ɋɍɋɇ, ɄɊɍɗ ɢ ɬ.ɞ.) ɧɚ əɧɢɫɤɨɫɤɢ 
Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɚɳɟɧɨ ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɚɤɬɭɚɥɶɧɨɣ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɨɬɪɚɠɚɸɬɫɹ ɩɪɚɜɢɥɚ ɉȻ, 
ɭɤɚɡɵɜɚɸɬɫɹ ɧɨɦɟɪɚ ɇɋɋ, ɞɟɠɭɪɧɨɝɨ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ. Ɍɚɤɠɟ ɜɫɟ ɩɨɦɟɳɟɧɢɹ 
ɨɫɧɚɳɚɸɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɟɪɜɢɱɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɷɬɨɝɨ 
ɨɛɴɟɦɟ. Ɂɚ ɤɚɠɞɵɦ ɩɨɦɟɳɟɧɢɟɦ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɨ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ 
ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ʉɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɚɧɰɢɢ 
ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬɚɯ. 
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Ɋɚɡɪɚɛɨɬɚɧɵ ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɜ ɤɨɬɨɪɵɯ ɢɡɥɨɠɟɧɵ ɨɫɧɨɜɧɵɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ 
əɧɢɫɤɨɫɤɢ Ƚɗɋ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ 
ɩɨɥɨɠɟɧɢɣ: 

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

ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɣ, ɜɧɟɩɥɚɧɨɜɵɣ ɢ ɰɟɥɟɜɨɣ), ɜ ɬɟɦɚɬɢɤɭ 
ɤɨɬɨɪɵɯ ɨɛɹɡɚɬɟɥɶɧɨ ɜɤɥɸɱɚɸɬɫɹ ɜɨɩɪɨɫɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɟɪɫɨɧɚɥɚ; 
 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 əɧɢɫɤɨɫɤɢ Ƚɗɋ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ 
ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ 
ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

Ɂɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ ɩɪɨɜɨɞɹɬɫɹ ɜ ɰɟɥɹɯ ɭɝɥɭɛɥɟɧɢɹ ɡɧɚɧɢɣ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɛɨɪɶɛɵ ɫ ɩɨɠɚɪɚɦɢ ɩɨ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦ 
ɩɪɨɝɪɚɦɦɚɦ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ 
ɩɟɪɫɨɧɚɥ ɫɞɚɟɬ ɡɚɱɟɬɵ, ɤɨɬɨɪɵɟ ɨɮɨɪɦɥɹɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɞɨɤɭɦɟɧɬɨɦ. 

ȼ ɰɟɥɹɯ ɜɵɹɜɥɟɧɢɹ ɧɚɪɭɲɟɧɢɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɩɪɚɜɢɥ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɩɪɢɜɥɟɱɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɤ ɩɪɨɜɟɞɟɧɢɸ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɛɭɞɭɬ ɫɨɡɞɚɜɚɬɶɫɹ ɩɨɠɚɪɧɨ-
ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɢɫɫɢɢ. 
 

8.3 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») 
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ɜ ɪɚɣɨɧɟ ɨɫɬɪɨɜɚ ȼɚɪɥɚɦɚ. Ɋɵɛɵ ɪɟɤɢ ɉɚɡ: ɤɭɦɠɚ, ɳɭɤɚ, ɨɤɭɧɶ, ɫɢɝ, ɯɚɪɢɭɫ, 
ɮɨɪɟɥɶ, ɧɚɥɢɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 
17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ ɉɚɡ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭ ɜɵɫɲɟɣ ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ 
ɜɨɞ ɜ ɪɟɤɭ ɉɚɡ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ ɉȾɄ. 

 
8.3.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
- ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ. 
- ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɨɱɢɫɬɤɚ 

ɬɟɪɪɢɬɨɪɢɢ. 
- ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. - 

ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɨɱɢɫɬɤɭ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 
ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

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

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

- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ. 

 
8.3.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɛɳɢɣ ɨɛɴёɦ ɜɵɟɦɤɢ 
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ɝɪɭɧɬɚ ɫɨɫɬɚɜɢɬ 80000 ɦ3. Ɉɛɴɟɦ ɝɪɭɧɬɚ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 450000 ɦ3. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 
1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ». 

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

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

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ. Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ 
ɎɄɄɈ 2014 8 22 201 01 21 5. 

ܯ  = ܰ ∙ %ͳͲͲݍ ∙  (8.1) ,ߩ

 
ɝɞɟ ܰ – ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3; ݍ – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; ߩ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ ɬ/ɦ3. 

ܯ  = ͳ͵ͲͲͲ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ͷͺͷ ˕. 
 
Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧёɧɧɵɟ ɱёɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ. 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

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

ܯ  = ܰ ∙ %ͳͲͲݍ ∙  (8.2) ,ߩ

 
ɝɞɟ ܰ – ɨɛɴɟɦ ɚɪɦɚɬɭɪɵ, ɦ3; ݍ – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; ߩ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3. 

ܯ  = ͳ͵Ͳ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ʹ,͸ ˕. 
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8.3.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ əɧɢɫɤɨɫɤɢ Ƚɗɋ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1. ɫɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2. ɜɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ-

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

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

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

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

1. ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ; 
2. ɨɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10 ɤɢɥɨɦɟɬɪɨɜ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ 

ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ – ɩɨɫёɥɨɤ Ɋɚɹɤɨɫɤɢ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 
«ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ ɢ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɪɟɤɢ ɉɚɡ ɨɬ ɫɛɪɨɫɨɜ əɧɢɫɤɨɫɤɢ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫёɥɤɚ Ɋɚɹɤɨɫɤɢ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ 
ɨɛɴɟɤɬɨɜ əɧɢɫɤɨɤɫɢ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-
02. 
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9 ɍɱɚɫɬɢɟ Ƚɗɋ ɜɨ ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɢ 
ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

 
9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
Ʉɚɱɟɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɜɭɦɹ ɨɫɧɨɜɧɵɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ: ɱɚɫɬɨɬɨɣ ɢ ɧɚɩɪɹɠɟɧɢɟɦ. ɉɨɞ ɭɫɬɚɧɨɜɢɜɲɢɦɫɹ ɩɨɧɢɦɚɟɬɫɹ 
ɪɟɠɢɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɱɚɫɬɨɬɚ ɜ ɫɟɬɢ ɢ ɧɚɩɪɹɠɟɧɢɟ 
ɧɟɢɡɦɟɧɧɵ. ɑɚɫɬɨɬɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɚɥɚɧɫɨɦ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɢ 
ɩɨɬɪɟɛɥɹɟɦɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɧɚɪɭɲɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɱɚɫɬɨɬɚ 
ɢɡɦɟɧɹɟɬɫɹ. ȿɫɥɢ ɱɚɫɬɨɬɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɫɧɢɠɚɟɬɫɹ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ 
ɜɵɪɚɛɚɬɵɜɚɟɦɭɸ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɚɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɧɨɪɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ — ɩɪɨɰɟɫɫ ɩɨɞɞɟɪɠɚɧɢɹ ɱɚɫɬɨɬɵ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ. ɑɚɫɬɨɬɚ ɹɜɥɹɟɬɫɹ 
ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ 
ɜɚɠɧɟɣɲɢɦ ɩɚɪɚɦɟɬɪɨɦ ɪɟɠɢɦɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ȼɵɞɟɥɹɸɬ ɬɪɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɜɢɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ: 
1) ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ (ɤɨɬɨɪɨɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 

ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɨɛɳɟɟ ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ (ɈɉɊɑ) ɢ 
ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ (ɇɉɊɑ); 

2) ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ; 
3) ɬɪɟɬɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ. 
ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ɞɨɩɭɫɤɚɟɬ ɭɱɚɫɬɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɨ 

ɜɫɟɯ ɜɢɞɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɤɚɠɞɨɦɭ 
ɜɢɞɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɭɱɚɫɬɢɹ ɜ ɞɪɭɝɢɯ ɜɢɞɚɯ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 

9.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 

ȼ ȿɗɋ Ɋɨɫɫɢɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɟɩɪɟɪɵɜɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɩɨ ɱɚɫɬɨɬɟ ɢ ɩɟɪɟɬɨɤɚɦ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɰɟɥɹɯ ɩɨɞɞɟɪɠɚɧɢɹ ɱɚɫɬɨɬɵ ɜ ɩɪɟɞɟɥɚɯ, ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɬɪɟɛɨɜɚɧɢɹɦɢ, ɢɡɥɨɠɟɧɧɵɦɢ ɧɢɠɟ, ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɟɱɟɧɢɹɯ ɜ ɩɪɟɞɟɥɚɯ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɡɧɚɱɟɧɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɭɛɴɟɤɬɨɦ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɩɨ ɱɚɫɬɨɬɟ ɢ ɩɟɪɟɬɨɤɚɦ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɜɢɱɧɨɝɨ 
(ɨɛɳɟɝɨ ɢ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ), ɜɬɨɪɢɱɧɨɝɨ ɢ ɬɪɟɬɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ȼ ɩɟɪɜɨɣ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ ȿɗɋ Ɋɨɫɫɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɩɨɞɞɟɪɠɚɧɢɟ: 

 ɤɜɚɡɢɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ ɜ ɩɪɟɞɟɥɚɯ (50,00±0,05) Ƚɰ 
ɩɪɢ ɞɨɩɭɫɬɢɦɨɫɬɢ ɧɚɯɨɠɞɟɧɢɹ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ ɜ ɩɪɟɞɟɥɚɯ (50,0±0,2) Ƚɰ ɫ 
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ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɱɚɫɬɨɬɵ ɞɨ ɭɪɨɜɧɹ (50,00±0,05) Ƚɰ ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 15 
ɦɢɧɭɬ; 

 ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɟɱɟɧɢɹɯ ɜ 
ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. 

ȼɨ ɜɬɨɪɨɣ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ ȿɗɋ Ɋɨɫɫɢɢ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɧɵɯ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɚ ɬɚɤɠɟ ɜ ɩɟɪɜɨɣ 
ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ ȿɗɋ Ɋɨɫɫɢɢ ɩɪɢ ɟɟ ɪɚɛɨɬɟ ɜ ɜɵɧɭɠɞɟɧɧɨɦ ɪɟɠɢɦɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɩɨɞɞɟɪɠɚɧɢɟ: 

 ɤɜɚɡɢɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ ɜ ɩɪɟɞɟɥɚɯ (50,0±0,2) Ƚɰ ɧɟ 
ɦɟɧɟɟ 95% ɜɪɟɦɟɧɢ ɫɭɬɨɤ ɛɟɡ ɜɵɯɨɞɚ ɡɚ ɜɟɥɢɱɢɧɭ (50,0±0,4) Ƚɰ; 

 ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɟɱɟɧɢɹɯ ɜ 
ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. 

ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɩɨɞɞɟɪɠɚɧɢɟ: 

 ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɱɚɫɬɨɬɵ ɡɚ ɥɸɛɨɣ ɱɚɫ ɫɭɬɨɤ ɜ ɩɪɟɞɟɥɚɯ 
(50,00±0,01) Ƚɰ ɜ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɢɧɯɪɨɧɧɵɯ ɡɨɧɚɯ ȿɗɋ Ɋɨɫɫɢɢ; 

 ɫɪɟɞɧɟɣ ɱɚɫɬɨɬɵ ɡɚ ɥɸɛɨɣ ɱɚɫ ɫɭɬɨɤ ɜ ɩɪɟɞɟɥɚɯ (50,00±0,05) Ƚɰ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦɚɯ. 

ɉɟɪɟɬɨɤɢ ɜ ɫɟɱɟɧɢɹɯ ɬɪɚɧɡɢɬɧɨɣ ɫɟɬɢ ȿɗɋ, ɬɪɟɛɭɸɳɢɯ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɟɪɟɬɨɤɨɜ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɞɨɥɠɧɵ ɭɞɟɪɠɢɜɚɬɶɫɹ ɜ 
ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ ɫɪɟɞɫɬɜɚɦɢ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɠɢɦɚ. ɉɪɢ ɷɬɨɦ 
ɩɪɟɜɵɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɩɟɪɟɬɨɤɨɜ ɞɨɥɠɧɨ 
ɥɢɤɜɢɞɢɪɨɜɚɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 5 ɦɢɧɭɬ ɥɢɛɨ ɨɩɟɪɚɬɢɜɧɨ 
(ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɢɛɨ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɨɝɪɚɧɢɱɢɬɟɥɟɣ 
ɩɟɪɟɬɨɤɚ) - ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 20 ɦɢɧɭɬ. 

ɉɪɢ ɦɚɥɵɯ ɨɬɤɥɨɧɟɧɢɹɯ ɱɚɫɬɨɬɵ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ ɩɨɥɨɫɵ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɜ ɩɪɟɞɟɥɚɯ ɦёɪɬɜɨɣ ɩɨɥɨɫɵ ɫɢɫɬɟɦɵ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɷɧɟɪɝɨɛɥɨɤɨɜ), ɩɟɪɜɢɱɧɵɣ ɪɟɡɟɪɜ ɩɪɟɞɨɫɬɚɜɥɹɬɶɫɹ ɧɟ ɞɨɥɠɟɧ. ɉɪɢ ɨɬɤɥɨɧɟɧɢɹɯ 
ɱɚɫɬɨɬɵ, ɩɪɟɜɵɲɚɸɳɢɯ ɩɨɥɨɫɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɞɨɥɠɧɚ ɦɨɛɢɥɢɡɨɜɚɬɶɫɹ ɞɨɥɹ 
ɡɚɞɚɧɧɨɝɨ ɫɭɦɦɚɪɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɡɟɪɜɚ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ ɷɬɨɦɭ 
ɩɪɟɜɵɲɟɧɢɸ. Ⱦɢɧɚɦɢɤɚ ɦɨɛɢɥɢɡɚɰɢɢ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɭɞɟɪɠɚɧɢɟ ɩɨɬɪɟɛɧɨɣ 
ɞɨɥɢ ɡɚɞɚɧɧɨɝɨ ɫɭɦɦɚɪɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɡɟɪɜɚ - ɩɨɥɨɜɢɧɚ ɱɟɪɟɡ 15 ɢ 
ɩɨɥɧɨɫɬɶɸ ɱɟɪɟɡ 30 ɫɟɤɭɧɞ. ɉɪɢ ɩɪɟɜɵɲɚɸɳɢɯ 0,2 Ƚɰ ɨɬɤɥɨɧɟɧɢɹɯ ɱɚɫɬɨɬɵ 
ɦɨɛɢɥɢɡɨɜɚɧɧɚɹ ɫɭɦɦɚɪɧɚɹ ɩɟɪɜɢɱɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ 
ɡɚɞɚɧɧɨɝɨ ɫɭɦɦɚɪɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɡɟɪɜɚ, ɚ ɞɢɧɚɦɢɤɚ ɟё ɦɨɛɢɥɢɡɚɰɢɢ ɢ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɭɞɟɪɠɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɯɭɠɟ ɭɤɚɡɚɧɧɨɣ ɞɥɹ 0,2 Ƚɰ. 

ȼ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɨɬ ȿɗɋ Ɋɨɫɫɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ ɇɉɊɑ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ 
ɨɪɝɚɧɢɡɨɜɵɜɚɟɬɫɹ ɢ ɩɟɪɜɢɱɧɵɣ ɪɟɡɟɪɜ ɧɟ ɩɥɚɧɢɪɭɟɬɫɹ. 
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9.3 ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
 
ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ – ɩɪɨɰɟɫɫ ɤɨɦɩɟɧɫɚɰɢɢ ɜɨɡɧɢɤɚɸɳɢɯ ɜ 

ɨɛɥɚɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɟɛɚɥɚɧɫɨɜ ɦɨɳɧɨɫɬɢ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɚɥɶɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ (ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ) 
ɢɥɢ ɩɨ ɤɨɦɚɧɞɚɦ ɞɢɫɩɟɬɱɟɪɚ (ɨɩɟɪɚɬɢɜɧɨɟ). 

ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɪɝɚɧɢɡɭɟɬɫɹ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ, ɜ ɨɛɥɚɫɬɹɯ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ, ɜ ȿɗɋ Ɋɨɫɫɢɢ ɜ ɰɟɥɨɦ ɢ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ 
ɰɟɥɹɯ: 

 ɩɨɞɞɟɪɠɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨ ɧɨɦɢɧɚɥɶɧɨɣ ɢɥɢ 
ɡɚɞɚɧɧɨɣ ɱɚɫɬɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ; 

 ɩɨɞɞɟɪɠɚɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɩɭɬёɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɫ 
ɱɚɫɬɨɬɧɨɣ ɤɨɪɪɟɤɰɢɟɣ ɟё ɫɭɦɦɚɪɧɨɝɨ ɜɧɟɲɧɟɝɨ ɩɟɪɟɬɨɤɚ; 

 ɢɫɩɨɥɧɟɧɢɟ ɡɚɞɚɧɧɵɯ ɞɢɫɩɟɬɱɟɪɫɤɢɯ ɝɪɚɮɢɤɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɫɭɛɴɟɤɬɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. 

ɋɢɫɬɟɦɚ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ȿɗɋ ɢ ɜ ɢɡɨɥɢɪɨɜɚɧɧɨ ɪɚɛɨɬɚɸɳɢɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɚ Ɋɨɫɫɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɡɚɞɚɧɧɨɣ 
ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ ɝɪɚɮɢɤɚɦɢ ɦɨɳɧɨɫɬɢ (ɫ ɱɚɫɬɨɬɧɨɣ ɤɨɪɪɟɤɰɢɟɣ) ɧɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ; ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɟɠɢɦɨɜ ɷɧɟɪɝɨɫɢɫɬɟɦ ɜ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɡɨɧɚɯ ɞɢɫɩɟɬɱɟɪɫɤɢɯ ɰɟɧɬɪɨɜ ɊȾɍ, ɈȾɍ ɢ ɐȾɍ ȿɗɋ. 

 
9.3.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɬɨɪɢɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ 
 
ȼ ȿɗɋ ɢ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ɞɨɥɠɧɨ ɧɟɩɪɟɪɵɜɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ, ɩɭɬёɦ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɬɨɤɚ ɩɨ 
ɬɪɚɧɡɢɬɧɵɦ ɫɜɹɡɹɦ, ɚ ɬɚɤɠɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢɥɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɫɭɦɦɚɪɧɨɝɨ ɩɟɪɟɬɨɤɚ ɫ ɤɨɪɪɟɤɰɢɟɣ ɩɨ ɱɚɫɬɨɬɟ. 

ȼ ȿɗɋ Ɋɨɫɫɢɢ ɜɵɫɲɢɦ ɭɪɨɜɧɟɦ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɠɢɦɚ 
ɹɜɥɹɟɬɫɹ ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɰɟɧɬɪ ɐȾɍ ȿɗɋ, ɜ ɢɡɨɥɢɪɨɜɚɧɧɨ ɪɚɛɨɬɚɸɳɢɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ – ɫɭɛɴɟɤɬ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ȼ 
ɨɛɴɟɞɢɧёɧɧɵɯ ɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɪɟɠɢɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ ɰɟɧɬɪɚɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɈȾɍ ɢ 
ɊȾɍ. 

ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɜ ɨɛɥɚɫɬɹɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 
ɤɪɨɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ, ɞɨɥɠɧɨ ɛɵɬɶ ɫɟɥɟɤɬɢɜɧɵɦ, 
ɫɩɨɫɨɛɧɵɦ ɤ ɜɵɞɟɥɟɧɢɸ ɧɟɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɜ ɫɨɛɫɬɜɟɧɧɨɣ ɨɛɥɚɫɬɢ ɧɚ ɮɨɧɟ 
ɤɨɥɟɛɚɧɢɣ ɱɚɫɬɨɬɵ ɢ ɨɛɦɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɧɟɛɚɥɚɧɫɚɦɢ ɬɚɤɠɟ ɢ 
ɜ ɞɪɭɝɢɯ ɪɟɝɢɨɧɚɯ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɵ. 

Ⱦɥɹ ɰɟɥɟɣ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɦɚɧɟɜɪɟɧɧɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ, ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɟ ɫɬɚɧɰɢɢ, ɤɨɬɨɪɵɟ 
ɫɩɨɫɨɛɧɵ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɞɢɫɩɟɬɱɟɪɚ ɢɡɦɟɧɢɬɶ ɦɨɳɧɨɫɬɶ ɜ ɬɟɱɟɧɢɟ ɧɟ ɛɨɥɟɟ 5 
ɦɢɧɭɬ. 
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9.3.2 ɉɨɪɹɞɨɤ ɤɨɧɬɪɨɥɹ ɢ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɭɱɚɫɬɢɹ Ƚɗɋ ɜɨ 
ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ 

 
ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ɨɰɟɧɢɜɚɟɬ ɭɱɚɫɬɢɟ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ 

ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɢ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ, ɤɚɤ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ, ɬɚɤ ɢ ɜ ɨɩɟɪɚɬɢɜɧɵɯ ɪɟɠɢɦɚɯ.  

Ɉɰɟɧɤɚ ɭɱɚɫɬɢɹ ȽɈ Ƚɗɋ ɜ ɨɩɟɪɚɬɢɜɧɨɦ ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɫɧɨɜɟ 
ɨɩɟɪɚɬɢɜɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ, ɢ ɧɚ ɨɫɧɨɜɟ 
ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɯ ɤɨɦɚɧɞɚɯ ɞɢɫɩɟɬɱɟɪɚ. 

Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɭɱɚɫɬɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɜɬɨɪɢɱɧɨɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ 
ȺɊɑɆ. 

ɇɚ ɨɫɧɨɜɟ ɡɚɹɜɨɤ Ƚɗɋ ɫɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɞɢɚɩɚɡɨɧ, ɜ 
ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɨɝɨ ɢɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ ɩɨ ɤɨɦɚɧɞɚɦ ɢɡ 
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɰɟɧɬɪɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ, ɫ ɭɱёɬɨɦ ɤɨɥɢɱɟɫɬɜɚ ɝɨɬɨɜɵɯ ɤ 
ɩɭɫɤɭ/ɨɫɬɚɧɨɜɭ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɫɤɥɚɞɵɜɚɸɳɟɣɫɹ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ, 
ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ⱦɢɫɩɟɬɱɟɪɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɭɱɚɫɬɢɹ ȽɈ Ƚɗɋ ɜɨ ɜɬɨɪɢɱɧɨɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ (ɨɩɟɪɚɬɢɜɧɨɟ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ) ɢ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɤɨɦɚɧɞɵ 
ɧɚ ɢɡɦɟɧɟɧɢɟ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ȼɫɟ ɤɨɦɚɧɞɵ ɞɢɫɩɟɬɱɟɪɚ ɩɨ ɢɡɦɟɧɟɧɢɸ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
Ƚɗɋ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɭɱɚɫɬɢɟ ɜɨ ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɢ ɩɟɪɟɬɨɤɨɜ 
ɦɨɳɧɨɫɬɢ. 

Ʉɪɢɬɟɪɢɹɦɢ ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ȽɈ Ƚɗɋ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɢ 
ɢɫɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ ɞɢɫɩɟɬɱɟɪɚ ɩɨ ɜɬɨɪɢɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɹɜɥɹɸɬɫɹ:  

- ɜɪɟɦɹ ɧɚɱɚɥɚ ɢɫɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɞɢɫɩɟɬɱɟɪɚ; 
- ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ; 
- ɬɨɱɧɨɫɬɶ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 
ɇɟɜɵɩɨɥɧɟɧɢɟɦ ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɤɨɦɚɧɞɵ ɫɱɢɬɚɟɬɫɹ ɨɬɤɥɨɧɟɧɢɟ ɯɨɬɹ ɛɵ 

ɨɞɧɨɝɨ ɢɡ ɤɪɢɬɟɪɢɟɜ ɡɚ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ.  
 

9.4 Ƚɪɭɩɩɨɜɨɣ ɪɟɝɭɥɹɬɨɪ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
 
9.4.1 Ɉɩɢɫɚɧɢɟ ȽɊȺɆ 
 
ɋɢɫɬɟɦɚ ȽɊȺɆ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɩɨ ɫɢɝɧɚɥɚɦ ɡɚɞɚɧɢɹ, ɩɨɫɬɭɩɚɸɳɢɦ ɫɨ ɫɬɚɧɰɢɨɧɧɨɝɨ 
ɢ ɜɵɲɟɫɬɨɹɳɟɝɨ ɭɪɨɜɧɟɣ ɭɩɪɚɜɥɟɧɢɹ (ɊȾɍ, ȺɊɑɆ ɈȾɍ, ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ 
ɚɜɬɨɦɚɬɢɤɚ ɷɧɟɪɝɨɭɡɥɚ), ɚ ɬɚɤɠɟ ɩɨ ɨɬɤɥɨɧɟɧɢɸ ɱɚɫɬɨɬɵ, ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 
ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ ɩɨ ɡɚɞɚɧɧɨɦɭ ɤɪɢɬɟɪɢɸ. ȽɊȺɆ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɜɤɥɸɱɟɧɧɵɦɢ ɜ ȽɊȺɆ. 
Ɂɚɞɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɫɬɨɪɨɧɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɥɢ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
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ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɵɦ ɭɬɨɱɧɟɧɧɵɦ 
ɞɢɫɩɟɬɱɟɪɫɤɢɦ ɝɪɚɮɢɤɨɦ. Ɍɨɱɧɨɫɬɶ ɩɨɞɞɟɪɠɚɧɢɹ ɧɚɝɪɭɡɤɢ ɫɨɫɬɚɜɥɹɟɬ ±2%. 

 
9.4.2 Ɏɭɧɤɰɢɢ ɫɢɫɬɟɦɵ ȽɊȺɆ 
 
ɋɢɫɬɟɦɚ ȽɊȺɆ 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 ɢ ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ; 

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

Ɉɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ ȽɊȺɆ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɩɨɥɧɟɧɢɟ 
ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 

- ɢɡɦɟɧɟɧɢɟ ɡɚɞɚɧɢɹ ɦɨɳɧɨɫɬɢ Ƚɗɋ; 
- ɢɡɦɟɧɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɨɜ ɦɨɳɧɨɫɬɢ Ƚɗɋ; 
- ɢɡɦɟɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽɊȺɆ; 
- ɪɭɱɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɨɬ ȽɊȺɆ; 
- ɩɨɞɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɤ ɬɟɥɟɪɟɝɭɥɢɪɨɜɚɧɢɸ; 
- ɜɜɨɞ ɜ ɪɚɛɨɬɭ ɢ ɜɵɜɨɞ ɢɡ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ȽɊȺɆ; 
- ɷɤɫɬɪɟɧɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ȽɊȺɆ (ɤɧɨɩɤɚ ɧɚ ȺɊɆ). 
 
9.4.3 ɍɫɬɪɨɣɫɬɜɨ ɫɢɫɬɟɦɵ ȽɊȺɆ 
 
ɋɢɫɬɟɦɚ ȽɊȺɆ ɫɨɫɬɨɢɬ ɢɡ: 
- ɰɟɧɬɪɚɥɶɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ (ɐɊ), ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɫɢɫɬɟɦɵ 

ȽɊȺɆ ɢ ɨɩɪɟɞɟɥɹɟɬ ɜɫɟ ɟɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ. ɐɊ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɡɚɞɚɧɧɵɦ ɚɥɝɨɪɢɬɦɨɦ ɮɨɪɦɢɪɭɟɬ ɞɥɹ ɤɚɠɞɨɝɨ ɜɤɥɸɱɟɧɧɨɝɨ ɧɚ ɝɪɭɩɩɨɜɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ȽȺ ɡɚɞɚɧɢɟ ɩɨ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ; 

- ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ (ȺɊɆ), ɜɵɩɨɥɧɟɧɧɨɝɨ ɧɚ ɛɚɡɟ 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ IBM PC – ɫɨɜɦɟɫɬɢɦɨɝɨ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɨɩɟɪɚɬɨɪɚ. ȺɊɆ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɭɩ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɤ ɢɧɮɨɪɦɚɰɢɢ ɨ ɦɨɳɧɨɫɬɢ Ƚɗɋ, 
ɟɟ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɦɟɠɞɭ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɭɱɢɬɵɜɚɟɦɵɯ ɨɝɪɚɧɢɱɟɧɢɹɯ, 
ɜɟɥɢɱɢɧɟ ɜɪɚɳɚɸɳɟɝɨɫɹ ɪɟɡɟɪɜɚ, ɪɟɠɢɦɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɪɭɩɩ, ɚ ɬɚɤɠɟ 
ɢɦɟɸɳɟɦɫɹ ɜ ɧɚɥɢɱɢɢ ɝɨɪɹɱɟɦ ɪɟɡɟɪɜɟ ɢ ɨɱɟɪɟɞɧɨɫɬɢ ɟɝɨ ɜɜɨɞɚ. ȺɊɆ 
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ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɛɨɪɚ ɢ ɧɚɫɬɪɨɣɤɢ ɚɥɝɨɪɢɬɦɨɜ ɜɟɞɟɧɢɹ ɪɟɠɢɦɨɜ, ɩɨɡɜɨɥɹɟɬ 
ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɩɟɪɟɣɬɢ ɧɚ ɪɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɝɪɭɩɩɨɣ ɢɥɢ ɥɸɛɵɦ 
ȽȺ; 

- ɚɝɪɟɝɚɬɧɵɯ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɜɤɥɸɱɚɸɳɢɯ ɱɚɫɬɶ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɪɟɝɭɥɹɬɨɪɨɜ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢ ɦɨɳɧɨɫɬɢ (ȺɊɑɆ) 
ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɩɨɥɧɹɸɳɢɯ ɤɨɦɚɧɞɵ ɐɊ, ɞɚɬɱɢɤɨɜ ɚɧɚɥɨɝɨɜɨɣ ɢ ɞɢɫɤɪɟɬɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ, ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ.  

 
9.5 ɍɱɚɫɬɢɟ əɧɢɫɤɨɫɤɢ Ƚɗɋ ɜ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɢ ɦɨɳɧɨɫɬɢ 

ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
əɧɢɫɤɨɫɤɢ Ƚɗɋ ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɟ ɜ ɩɟɪɜɢɱɧɨɦ, ɜɬɨɪɢɱɧɨɦ ɢ ɬɪɟɬɢɱɧɨɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɢ.  
ɍɱɚɫɬɢɟ əɧɢɫɤɨɫɤɢ Ƚɗɋ ɜ ɨɛɳɟɦ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ 

ɨɛɹɡɚɬɟɥɶɧɨ, ɬɚɤ ɤɚɤ ɩɪɢɜɥɟɤɚɸɬɫɹ ɜɫɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. Ɍɚɤɠɟ 
ɫɬɚɧɰɢɹ ɦɨɠɟɬ ɩɨɞɚɬɶ ɡɚɹɜɤɭ ɜ ɋɈ ȿɗɋ ɢ ɩɪɨɣɬɢ ɤɨɧɤɭɪɟɧɬɧɵɣ ɨɬɛɨɪ 
ɭɱɚɫɬɧɢɤɨɜ ɜ ɧɨɪɦɢɪɨɜɚɧɧɨɦ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ, ɢ, ɟɫɥɢ ɫɢɫɬɟɦɧɵɣ 
ɨɩɟɪɚɬɨɪ ɫɨɱɬɟɬ ɧɟɨɛɯɨɞɢɦɵɦ ɨɤɚɡɚɧɢɟ ɷɬɨɣ ɫɢɫɬɟɦɧɨɣ ɭɫɥɭɝɢ, əɧɢɫɤɨɫɤɢ 
Ƚɗɋ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɇɉɊɑ ɢ ɩɨɥɭɱɚɬɶ ɡɚ ɷɬɨ ɨɩɥɚɬɭ. 

ɍɱɚɫɬɢɟ ɜ ɬɪɟɬɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɨɩɪɟɞɟɥɹɟɬ ɫɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ. 
əɧɢɫɤɨɫɤɢ Ƚɗɋ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɭɱɚɫɬɢɟ ɜ ɬɪɟɬɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ, 
ɨɫɭɳɟɫɬɜɥɹɹ ɩɭɫɤ/ɨɫɬɚɧɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. 

ɇɚ əɧɢɫɤɨɫɤɢ Ƚɗɋ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɪɟɝɭɥɹɬɨɪɵ ɱɚɫɬɨɬɵ ɢ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ, ɫɢɫɬɟɦɚ ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ (ȽɊȺɆ) ɨɬɫɭɬɫɬɜɭɟɬ. 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

 
9.5.1 ɉɪɨɰɟɫɫ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɩɨɫɥɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɞɟɮɢɰɢɬɚ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
 
ɇɚ ɪɢɫɭɧɤɟ 9.2 ɩɨɤɚɡɚɧ ɩɪɨɰɟɫɫ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜ ɗɋ ɩɨɫɥɟ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɧɟɡɚɩɧɨɝɨ ɞɟɮɢɰɢɬɚ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 9.2 - ɉɪɨɰɟɫɫ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ 

 
ɇɚ ɫɬɚɞɢɢ 1 ɩɪɨɰɟɫɫ ɢɡɦɟɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɱɚɫɬɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɟɪɜɢɱɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ, ɤɨɬɨɪɨɟ ɫɩɨɫɨɛɧɨ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ 
ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ ɨɫɬɚɧɨɜɢɬɶ ɫɧɢɠɟɧɢɟ ɱɚɫɬɨɬɵ ɢ ɭɞɟɪɠɚɬɶ ɱɚɫɬɨɬɭ ɞɨ 
ɜɫɬɭɩɥɟɧɢɹ ɜ ɞɟɣɫɬɜɢɟ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ȼɟɡ ɩɟɪɜɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɚ ɫɧɢɠɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɨ. ɍɫɬɚɧɨɜɢɜɲɢɣɫɹ ɪɟɠɢɦ 
ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɫɬɭɩɚɟɬ ɩɪɢɦɟɪɧɨ ɱɟɪɟɡ 30 ɫɟɤɭɧɞ. Ɉɬɤɥɨɧɟɧɢɟ 
ɱɚɫɬɨɬɵ ɩɪɢ ɷɬɨɦ ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɩɟɪɜɢɱɧɨɝɨ ɞɟɮɢɰɢɬɚ. ɋɬɚɞɢɹ 1 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɜɫɬɭɩɥɟɧɢɹ ɜ ɞɟɣɫɬɜɢɟ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ȼ ɷɬɨ ɜɪɟɦɹ 
ɱɚɫɬɨɬɭ ɭɞɟɪɠɢɜɚɸɬ ɜɫɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɨɬɪɟɛɢɬɟɥɢ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ 
ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ. 

ɇɚ ɫɬɚɞɢɢ 2, ɩɨɫɥɟ ɭɬɨɱɧɟɧɢɹ ɨɛɫɬɚɧɨɜɤɢ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɱɚɫɬɨɬɵ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɟɪɚɬɢɜɧɨɟ ɜɬɨɪɢɱɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ. ɉɪɢ ɷɬɨɦ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɩɨɫɬɟɩɟɧɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɡɚɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ 
ɦɨɳɧɨɫɬɢ, ɚ ɜɫɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 
ɭɱɚɫɬɜɨɜɚɜɲɢɯ ɢ ɜ ɩɟɪɜɢɱɧɨɦ ɢ ɜɨ ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ) ɜɨɡɜɪɚɳɚɸɬɫɹ ɤ 
ɢɫɯɨɞɧɨɣ ɧɚɝɪɭɡɤɟ. ɋɬɚɞɢɹ 2 ɩɪɨɞɨɥɠɚɟɬɫɹ 5-10 ɦɢɧɭɬ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ. ɉɟɪɜɢɱɧɵɣ ɪɟɡɟɪɜ ɩɨ 
ɡɚɜɟɪɲɟɧɢɢ 2 ɫɬɚɞɢɢ ɨɛɵɱɧɨ ɩɨɥɧɨɫɬɶɸ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢ 
ɞɨɥɠɟɧ ɛɵɬɶ ɝɨɬɨɜ ɤ ɩɨɫɥɟɞɭɸɳɟɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ. 

ɋɥɟɞɭɸɳɚɹ 3 ɫɬɚɞɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɨɪɦɚɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɪɟɠɢɦɚ. 
ɇɚ ɷɬɨɣ ɫɬɚɞɢɢ ɩɪɨɢɫɯɨɞɢɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɫɬɪɚɱɟɧɧɨɝɨ ɧɚ 2-ɣ ɫɬɚɞɢɢ 
ɜɬɨɪɢɱɧɨɝɨ ɪɟɡɟɪɜɚ, ɫ ɬɟɦ, ɱɬɨɛɵ ɛɵɬɶ ɝɨɬɨɜɵɦ ɤ ɩɨɫɥɟɞɭɸɳɟɦɭ ɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ. ɗɬɨ ɞɟɥɚɟɬɫɹ ɜ ɩɨɪɹɞɤɟ ɬɪɟɬɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɭɬɟɦ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɦɟɠɞɭ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɜɬɨɪɢɱɧɨɝɨ ɢ 
ɬɪɟɬɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ.  
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɢɸɧɶ) 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 - ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɢɸɧɶ) 
ɂɸɧɶ Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴɟɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ ȼȻ, ɦ Ɉɬɦɟɬɤɢ ɇȻ, ɦ 

H, ɦ Nɝɷɫ, Ɇȼɬ 
ɑɚɫɵ Qɛɵɬ Qɩɨɬ Qɮ Qɩɨɥ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ 

0 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,5 110,50 110,50 95,60 14,70 28 

1 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

2 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

3 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

4 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

5 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

6 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

7 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

8 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

9 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

10 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

11 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

12 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

13 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

14 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

15 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

16 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

17 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

18 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

19 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

20 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

21 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

22 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 

23 284 2 1 282 0 225 57 283 29 0,032 0 0,032 110,50 110,50 110,50 95,60 14,70 28 
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Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ (ɢɸɧɶ) 
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Ɋɢɫɭɧɨɤ Ⱥ.1 – Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ (ɦɨɳɧɨɫɬɶ ɭɤɚɡɚɧɚ ɜ 
Ɇȼɬ) 

 



ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ƚɪɚɮɢɤɢ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 
 

 
 

Ɋɢɫɭɧɨɤ Ⱥ.2 – Ƚɪɚɮɢɤɢ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜ ɪɚɡɧɵɟ ɦɟɫɹɰɵ  

109,40

109,50

109,60

109,70

109,80

109,90

110,00

110,10

110,20

110,30

110,40

110,50

110,60

18:00:00 0:00:00 6:00:00 12:00:00 18:00:00 0:00:00 6:00:00 12:00:00 18:00:00 0:00:00

Ɉɬɦɟɬɤɚ ȼȻ, ɦ

ȾȿɄȺȻɊɖ
əɇȼȺɊɖ
ɎȿȼɊȺɅɖ
ɆȺɊɌ
ȺɉɊȿɅɖ
ɆȺɃ
ɂɘɇɖ
ɂɘɅɖ
ȺȼȽɍɋɌ
ɈɄɌəȻɊɖ
ɋȿɇɌəȻɊɖ
ɇɈəȻɊɖ
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

ɉɨɫɬɪɨɟɧɢɟ ɂɄɇ ɞɥɹ ɢɸɧɹ ɢ ɧɚɯɨɠɞɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 
 

Ɍɚɛɥɢɰɚ Ⱥ.2 – ɉɨɫɬɪɨɟɧɢɟ ɂɄɇ 
ɑɚɫɵ P, Ɇȼɬ dP, Ɇȼɬ dɗ, Ɇȼɬ ɱ ɤɗ, Ɇȼɬ ɱ 

ɤP, 
Ɇȼɬ 

1 1614 0 0 0 0 
2 1614 1 1 1 1 
3 1613 1 3 4 2 
4 1612 5 19 23 6 
5 1608 8 41 64 15 
6 1600 1 5 69 15 
7 1599 5 32 100 20 
8 1594 15 120 220 35 
9 1579 21 185 405 55 
10 1559 17 165 570 72 
11 1542 0 0 570 72 
12 1542 18 210 780 89 
13 1525 4 50 830 93 
14 1521 35 488 1317 128 
15 1486 66 990 2307 194 
16 1420 36 573 2881 230 
17 1384 65 1105 3986 295 
18 1319 16 282 4268 311 
19 1304 51 963 5230 361 
20 1253 36 713 5944 397 
21 1217 8 172 6115 405 
22 1209 20 444 6559 425 
23 1189 10 226 6785 435 
24 1179 1179 28296 35081 1614 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɂɨɧɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 20-ȼ-400 

 
Ɋɢɫɭɧɨɤ Ȼ.1 - Ɂɨɧɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 20-ȼ-400
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 20-ȼ 
 

Ɋɢɫɭɧɨɤ Ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 20-ȼ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɤ ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ əɧɢɫɤɨɫɤɢ 
Ƚɗɋ 
 

Ɍɚɛɥɢɰɚ ȼ.1 - ɋɩɟɰɢɮɢɤɚɰɢɹ ɤ ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
əɧɢɫɤɨɫɤɢ Ƚɗɋ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. ɉɪɢɦɟɱɚɧɢɟ 
Ɉɫɧɨɜɧɨɟ ɫɢɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ƚ-1, Ƚ-2 
ȼɟɪɬɢɤɚɥɶɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ 
ɫɢɧɯɪɨɧɧɵɣ ȼȽɋ 525/114-40 

2 

Рɧɨɦ = 14 Ɇȼɬ; Sɧɨɦ = 
17,5 ɆȼȺ; ɫosφ = 0,8; 
ɧɨɦ = 150 ɨɛ/ɦɢɧ; Uɧɨɦ 

= 10,5 ɤȼ 

Ɍ-1, Ɍ-2 
Ȼɥɨɱɧɵɣ ɫɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɌȾ-25000/110 
2 

Sɧɨɦ = 25 ɆȼȺ; Uɜɧ = 
121±9×1,77 ɤȼ; Uɧɧ = 

10,5 ɤȼ 
ɄɊɍɗ 110 ɤȼ 

ȼ 110 ɇɢɤɟɥɶ I ɰɟɩɶ, 
ȼ 110 ɇɢɤɟɥɶ II  ɰɟɩɶ 

ɗɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɅ 110 
ɤȼ ɇɢɤɟɥɶ-Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ 

ɨɬɩɚɣɤɚɦɢ 
2 

Uɧɨɦ= 110 ɤȼ; Iɧɨɦ = 
630 Ⱥ; Iɨɬɤɥ. = 31,5 ɤȺ; 

Iɭ.= 80 ɤȺ 

ɋȼ 110 
ɗɥɟɝɚɡɨɜɵɣ ɫɟɤɰɢɨɧɧɵɣ 

ɜɵɤɥɸɱɚɬɟɥɶ 110 ɤȼ 
1 

Uɧɨɦ= 110 ɤȼ; Iɧɨɦ = 
630 Ⱥ; Iɨɬɤɥ. = 31,5 ɤȺ; 

Iɭ.= 80 ɤȺ 
ɅɊ ȼɅ 110 ɇɢɤɟɥɶ I 

ɰɟɩɶ, ɅɊ ȼɅ 110 
ɇɢɤɟɥɶ II  ɰɟɩɶ 

Ʌɢɧɟɣɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ȼɅ 110 
ɤȼ ɇɢɤɟɥɶ-Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ 

ɨɬɩɚɣɤɚɦɢ 
2 

Uɧɨɦ= 110 ɤȼ; Iɧɨɦ = 
630 Ⱥ; Iɬɟɪɦ. = 31,5 ɤȺ; 

Iɫɤɜ.ɩɪɟɞ.= 80 ɤȺ 
ɒɊ ȼɅ 110 ɇɢɤɟɥɶ I 

ɰɟɩɶ, ɒɊ ȼɅ 110 
ɇɢɤɟɥɶ II  ɰɟɩɶ 

ɒɢɧɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ȼɅ 110 ɤȼ 
ɇɢɤɟɥɶ-Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ 

ɨɬɩɚɣɤɚɦɢ 
2 

Uɧɨɦ= 110 ɤȼ; Iɧɨɦ = 
630 Ⱥ; Iɬɟɪɦ. = 31,5 ɤȺ; 

Iɫɤɜ.ɩɪɟɞ.= 80 ɤȺ 

ɌɊ 110 Ɍ-1, ɌɊ 110 Ɍ-
2 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ 
110 ɤȼ ɛɥɨɱɧɨɝɨ ɫɢɥɨɜɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
2 

Uɧɨɦ= 110 ɤȼ; Iɧɨɦ = 
630 Ⱥ; Iɬɟɪɦ. = 31,5 ɤȺ; 

Iɫɤɜ.ɩɪɟɞ.= 80 ɤȺ 

ɋɊ-1 110, ɋɊ-2 110 ɋɟɤɰɢɨɧɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ 110 ɤȼ 2 
Uɧɨɦ= 110 ɤȼ; Iɧɨɦ = 

630 Ⱥ; Iɬɟɪɦ. = 31,5 ɤȺ; 
Iɫɤɜ.ɩɪɟɞ.= 80 ɤȺ 

Ɋɉ-1 110, Ɋɉ-2 110 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɪɟɦɨɧɬɧɨɣ 

ɩɟɪɟɦɵɱɤɢ 110 ɤȼ 
2 

Uɧɨɦ= 110 ɤȼ; Iɧɨɦ = 
630 Ⱥ; Iɬɟɪɦ. = 31,5 ɤȺ; 

Iɫɤɜ.ɩɪɟɞ.= 80 ɤȺ 
ɁɇɅ ɅɊ ȼɅ 110 

ɇɢɤɟɥɶ I ɰɟɩɶ, ɁɇɅ 
ɅɊ ȼɅ 110 ɇɢɤɟɥɶ II  

ɰɟɩɶ 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɜ ɫɬɨɪɨɧɭ ɥɢɧɢɢ 
ɥɢɧɟɣɧɨɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ȼɅ 110 

ɤȼ ɇɢɤɟɥɶ-Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ 
ɨɬɩɚɣɤɚɦɢ 

2  

Ɂɇȼ ɅɊ ȼɅ 110 
ɇɢɤɟɥɶ I ɰɟɩɶ, Ɂɇȼ 

ɅɊ ȼɅ 110 ɇɢɤɟɥɶ II  
ɰɟɩɶ 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɜ ɫɬɨɪɨɧɭ 
ɜɵɤɥɸɱɚɬɟɥɹ ɥɢɧɟɣɧɨɝɨ 

ɪɚɡɴɟɞɢɧɢɬɟɥɹ ȼɅ 110 ɤȼ ɇɢɤɟɥɶ-
Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ ɨɬɩɚɣɤɚɦɢ 

2  

Ɂɇȼ ɒɊ ȼɅ 110 
ɇɢɤɟɥɶ I ɰɟɩɶ, Ɂɇȼ 

ɒɊ ȼɅ 110 ɇɢɤɟɥɶ II  
ɰɟɩɶ 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɜ ɫɬɨɪɨɧɭ 
ɜɵɤɥɸɱɚɬɟɥɹ ɲɢɧɧɨɝɨ 

ɪɚɡɴɟɞɢɧɢɬɟɥɹ ȼɅ 110 ɤȼ ɇɢɤɟɥɶ-
Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ ɨɬɩɚɣɤɚɦɢ 

2  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. ɉɪɢɦɟɱɚɧɢɟ 

Ɂɇȼ ɋɊ-1 110, Ɂɇȼ 
ɋɊ-2 110 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɜ ɫɬɨɪɨɧɭ 
ɜɵɤɥɸɱɚɬɟɥɹ ɫɟɤɰɢɨɧɧɨɝɨ 

ɪɚɡɴɟɞɢɧɢɬɟɥɹ 110 ɤȼ 
2  

Ɂɇȼ Ɋɉ-1 110, Ɂɇȼ 
Ɋɉ-2 110 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɜ ɫɬɨɪɨɧɭ 
ɜɵɤɥɸɱɚɬɟɥɹ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

ɪɟɦɨɧɬɧɨɣ ɩɟɪɟɦɵɱɤɢ 110 ɤȼ 
2  

Ɂɇɋ ɌɊ 110 Ɍ-1, Ɂɇɋ 
ɌɊ 110 Ɍ-2 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɜ ɫɬɨɪɨɧɭ 
ɫɟɤɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ 

ɪɚɡɴɟɞɢɧɢɬɟɥɹ 110 ɤȼ ɛɥɨɱɧɨɝɨ 
ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

2  

ɁɇɌ ɌɊ 110 Ɍ-1, ɁɇɌ 
ɌɊ 110 Ɍ-2 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɜ ɫɬɨɪɨɧɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
110 ɤȼ ɛɥɨɱɧɨɝɨ ɫɢɥɨɜɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

2  

ɌɌ 110 ɇɢɤɟɥɶ I ɰɟɩɶ, 
ɌɌ 110 ɇɢɤɟɥɶ II  ɰɟɩɶ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ȼɅ 110 ɤȼ 
ɇɢɤɟɥɶ-Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ 

ɨɬɩɚɣɤɚɦɢ 
2 

Uɧɨɦ= 110 ɤȼ; Iɩɟɪɜ = 
200 Ⱥ; Iɜɬɨɪ. = 5 Ⱥ 

ɌɌ 110 ɋȼ 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ 110 ɤȼ 
ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

1 
Uɧɨɦ= 110 ɤȼ; Iɩɟɪɜ = 

200 Ⱥ; Iɜɬɨɪ. = 5 Ⱥ 

ɌɌ 110 Ɋɉ 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ 110 ɤȼ 

ɪɟɦɨɧɬɧɨɣ ɩɟɪɟɦɵɱɤɢ 
1 

Uɧɨɦ= 110 ɤȼ; Iɩɟɪɜ = 
200 Ⱥ; Iɜɬɨɪ. = 5 Ⱥ 

Ɍɇ 110 ɇɢɤɟɥɶ I 
ɰɟɩɶ, Ɍɇ 110 ɇɢɤɟɥɶ 

II  ɰɟɩɶ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ȼɅ 
110 ɤȼ ɇɢɤɟɥɶ-Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ 

ɨɬɩɚɣɤɚɦɢ 
2 

Uɩɟɪɜ= 110/√͵ ɤȼ; 
U1,2Y = 100/√͵ ȼ; 

U∆ = 100/3 ȼ 

Ɍɇ 110 Ɍ-1, Ɍɇ 110 
Ɍ-2 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ 
ɛɥɨɱɧɨɝɨ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

2 
Uɩɟɪɜ= 110/√͵ ɤȼ; 
U1,2Y = 100/√͵ ȼ; 

U∆ = 100/3 ȼ 
ɗɥɟɦɟɧɬɵ ȼɅ 110 ɤȼ 

ȼɑɁ ȼɅ 110 ɇɢɤɟɥɶ I 
ɰɟɩɶ, ȼɑɁ ȼɅ 110 

ɇɢɤɟɥɶ II  ɰɟɩɶ 

ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ ȼɅ 
110 ɤȼ ɇɢɤɟɥɶ-Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ 

ɨɬɩɚɣɤɚɦɢ 
2  

Ʉɋ ȼɅ 110 ɇɢɤɟɥɶ I 
ɰɟɩɶ, Ʉɋ ȼɅ 110 
ɇɢɤɟɥɶ II  ɰɟɩɶ 

Ʉɨɧɞɟɧɫɚɬɨɪ ɫɜɹɡɢ ȼɅ 110 ɤȼ 
ɇɢɤɟɥɶ-Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ 

ɨɬɩɚɣɤɚɦɢ 
2  

Ɂɇ Ʉɋ ȼɅ 110 
ɇɢɤɟɥɶ I ɰɟɩɶ, Ɂɇ Ʉɋ 

ȼɅ 110 ɇɢɤɟɥɶ II  
ɰɟɩɶ 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɤɨɧɞɟɧɫɚɬɨɪɚ 
ɫɜɹɡɢ ȼɅ 110 ɤȼ ɇɢɤɟɥɶ-

Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ ɨɬɩɚɣɤɚɦɢ 
2  

Ɏɉ Ʉɋ ȼɅ 110 
ɇɢɤɟɥɶ I ɰɟɩɶ, Ɏɉ 

Ʉɋ ȼɅ 110 ɇɢɤɟɥɶ II  
ɰɟɩɶ 

Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 
ɤɨɧɞɟɧɫɚɬɨɪɚ ɫɜɹɡɢ ȼɅ 110 ɤȼ 

ɇɢɤɟɥɶ-Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ 
ɨɬɩɚɣɤɚɦɢ 

2  

Ɉɉɇ ȼɅ 110 ɇɢɤɟɥɶ I 
ɰɟɩɶ, Ɉɉɇ ȼɅ 110 

ɇɢɤɟɥɶ II  ɰɟɩɶ 

Ɉɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɧɟɥɢɧɟɣɧɵɣ ȼɅ 110 ɤȼ ɇɢɤɟɥɶ-

Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ ɫ ɨɬɩɚɣɤɚɦɢ 
2  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. ɉɪɢɦɟɱɚɧɢɟ 
ɗɥɟɦɟɧɬɵ ɛɥɨɱɧɨɝɨ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɉɉɇ 110 Ɍ-1, Ɉɉɇ 
110 Ɍ-2 

Ɉɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɧɟɥɢɧɟɣɧɵɣ 110 ɤȼ ɛɥɨɱɧɨɝɨ 

ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
2  

Ɉɉɇ 10 Ɍ-1, Ɉɉɇ 10 
Ɍ-2 

Ɉɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɧɟɥɢɧɟɣɧɵɣ 10 ɤȼ ɛɥɨɱɧɨɝɨ 

ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
2  

Ʉɨɦɩɥɟɤɬɧɨɟ ɝɟɧɟɪɚɬɨɪɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

ȼ 10 Ƚ-1, ȼ 10 Ƚ-2 
ȼɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 10 ɤȼ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
2 

Uɧɨɦ= 10,5 ɤȼ; Iɧɨɦ = 
1250 Ⱥ; Iɨɬɤɥ. = 31,5 

ɤȺ; Iɭ.= 100 ɤȺ 

ɌɊ 10 Ɍ-1, ɌɊ 10 Ɍ-2 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ 

10 ɤȼ ɛɥɨɱɧɨɝɨ ɫɢɥɨɜɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

2 
Uɧɨɦ= 10,5 ɤȼ; Iɧɨɦ = 
1250 Ⱥ; Iɬɟɪɦ. = 31,5 
ɤȺ; Iɫɤɜ.ɩɪɟɞ.= 100 ɤȺ 

ɁɇɌ 10 Ɍ-1, ɁɇɌ 10 
Ɍ-2 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ 10 ɤȼ ɜ ɫɬɨɪɨɧɭ 
ɛɥɨɱɧɨɝɨ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

2  

ɁɇȽ 10 Ƚ-1, ɁɇȽ 10 Ƚ-
2 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ 10 ɤȼ ɜ ɫɬɨɪɨɧɭ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

2  

Ʉ 10 Ɍ-1, Ʉ 10 Ɍ-2 
Ʉɨɧɞɟɧɫɚɬɨɪ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɫɢɥɨɜɨɝɨ 
ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

2  

Ʉ 10 Ƚ-1, Ʉ 10 Ƚ-2 
Ʉɨɧɞɟɧɫɚɬɨɪ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
2  

ɌɌ 10 Ƚ-1, ɌɌ 10 Ƚ-2 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ 10 ɤȼ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
2 

Uɧɨɦ= 10,5 ɤȼ; Iɩɟɪɜ = 
1000 Ⱥ; Iɜɬɨɪ. = 5 Ⱥ 

ɌɌɧ 10 Ƚ-1, ɌɌɧ 10 Ƚ-
2 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ 10 ɤȼ ɧɚ 
ɧɭɥɟɜɵɯ ɜɵɜɨɞɚɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

4 
Uɧɨɦ= 10,5 ɤȼ;Iɩɟɪɜ = 
1000 Ⱥ; Iɜɬɨɪ. = 5 Ⱥ 

Ɍɇ-1 10 Ƚ-1, Ɍɇ-1 10 
Ƚ-2, Ɍɇ-2 10 Ƚ-1, Ɍɇ-

2 10 Ƚ-2 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ 10 ɤȼ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

4 
Uɩɟɪɜ= 10,5/√͵ ɤȼ; 
U1,2Y = 100/√͵ ȼ; 

U∆ = 100/3 ȼ 
Ɍɇ-1 10 Ɍ-1, Ɍɇ-1 10 
Ɍ-2, Ɍɇ-2 10 Ɍ-1, Ɍɇ-

2 10 Ɍ-2 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ 10 ɤȼ 
ɫɢɥɨɜɨɝɨ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

4 
Uɩɟɪɜ= 10,5/√͵ ɤȼ; 

UY = 100/√͵ ȼ; 
U∆ = 100/3 ȼ 

ɗɥɟɦɟɧɬɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ 

ɊɌɋɇ 
Ɋɟɡɟɪɜɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-630/35 
1 

Sɧɨɦ = 630 ɤȼȺ; Uɜɧ = 
36,75±8×1,5 ɤȼ; Uɧɧ 

= 10,5 ɤȼ 

ȼ 35 ɇɢɤɟɥɶ 
ȼɵɤɥɸɱɚɬɟɥɶ ȼɅ 35 ɤȼ ɇɢɤɟɥɶ – 

Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ 
1 

Uɧɨɦ= 35 ɤȼ; Iɧɨɦ = 
630 Ⱥ; Iɨɬɤɥ. = 31,5 ɤȺ; 

Iɭ.= 100 ɤȺ 

ɅɊ 35 ɊɌɋɇ 
Ʌɢɧɟɣɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ 35 ɤȼ 

ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

1 
Uɧɨɦ= 35 ɤȼ; Iɧɨɦ = 

630 Ⱥ; Iɬɟɪɦ. = 31,5 ɤȺ; 
Iɫɤɜ.ɩɪɟɞ.= 100 ɤȺ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. ɉɪɢɦɟɱɚɧɢɟ 

Ɉɉɇ 35 ɊɌɋɇ 
Ɉɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɧɟɥɢɧɟɣɧɵɣ 35 ɤȼ ɪɟɡɟɪɜɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
1  

Ɉɉɇ 10 ɊɌɋɇ 
Ɉɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɧɟɥɢɧɟɣɧɵɣ 10 ɤȼ ɪɟɡɟɪɜɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
1  

ɌɌ 35 ɇɢɤɟɥɶ 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ȼɅ 35 ɤȼ 

ɇɢɤɟɥɶ – Ʉɚɣɬɚɤɨɫɤɢ Ƚɗɋ 
1  

ɌɌ 35 ɊɌɋɇ 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɪɟɡɟɪɜɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
1  

Ɋ-1 ɄɊɍ 10 ɤȼ, Ɋ-2 
ɄɊɍ 10 ɤȼ, Ɋ-3 ɄɊɍ 

10 ɤȼ 

ɋɟɤɰɢɹ ɤɨɦɩɥɟɤɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 10 

ɤȼ 
3  

Ɉɉɇ 10 Ɋ-1, Ɉɉɇ 10 
Ɋ-2, Ɉɉɇ 10 Ɋ-3 

Ɉɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɧɟɥɢɧɟɣɧɵɣ ɫɟɤɰɢɢ ɤɨɦɩɥɟɤɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 10 

ɤȼ 

3  

Ɍɇ 10 Ɋ-1, Ɍɇ 10 Ɋ-2, 
Ɍɇ 10 Ɋ-3 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɫɟɤɰɢɢ 
ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ 10 ɤȼ 
3 

Uɩɟɪɜ= 10,5/√͵ ɤȼ; 
U1,2Y = 100/√͵ ȼ; 

U∆ = 100/3 ȼ 

Ɂɇ 10 Ɋ-1, Ɂɇ 10 Ɋ-2, 
Ɂɇ 10 Ɋ-3 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɫɟɤɰɢɢ 
ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ 10 ɤȼ 
3  

ȼ 10 Ɋ-1, ȼ 10 Ɋ-2, ȼ 
10 Ɋ-3 

ȼɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫɟɤɰɢɢ 
ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ 10 ɤȼ 
3 

Uɧɨɦ= 10,5 ɤȼ; Iɧɨɦ = 
630 Ⱥ; Iɨɬɤɥ. = 20 ɤȺ; 

Iɭ.= 51 ɤȺ; 
ɜɵɤɚɬɧɨɣ 

ɌɌ ȼ 10 Ɋ-1, ɌɌ ȼ 10 
Ɋ-2, ɌɌ 10 Ɋ-3 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɜɚɤɭɭɦɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɫɟɤɰɢɢ ɤɨɦɩɥɟɤɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 10 

ɤȼ 

3 
Uɧɨɦ= 10,5 ɤȼ; Iɩɟɪɜ = 

40 Ⱥ; Iɜɬɨɪ. = 5 Ⱥ 

ɁɇɌ 10 Ɋ-1, ɁɇɌ 10 Ɋ-
2, ɁɇɌ 10 Ɋ-3 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɜ ɫɬɨɪɨɧɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɟɤɰɢɢ 

ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ 10 ɤȼ 

3  

ɋȼ-1 10 Ɋ-1, ɋȼ-2 10 
Ɋ-2, ɋȼ-1 10 Ɋ-3, ɋȼ-

2 10 Ɋ-3 

ȼɚɤɭɭɦɧɵɣ ɫɟɤɰɢɨɧɧɵɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ɫɟɤɰɢɣ ɤɨɦɩɥɟɤɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 10 

ɤȼ 

4 

Uɧɨɦ= 10,5 ɤȼ; Iɧɨɦ = 
630 Ⱥ; Iɨɬɤɥ. = 20 ɤȺ; 

Iɭ.= 51 ɤȺ; 
ɜɵɤɚɬɧɨɣ 

ɌɌ ɋȼ-1 10 Ɋ-1, ɌɌ 
ɋȼ-2 10 Ɋ-2, ɌɌ ɋȼ-1 

10 Ɋ-3, ɋȼ-2 10 Ɋ-3 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɜɚɤɭɭɦɧɨɝɨ 
ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɟɤɰɢɣ 
ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ 10 ɤȼ 

4 
Uɧɨɦ= 10,5 ɤȼ; Iɩɟɪɜ = 

40 Ⱥ; Iɜɬɨɪ. = 5 Ⱥ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. ɉɪɢɦɟɱɚɧɢɟ 

Ɂɇ ɋȼ-1 10 Ɋ-1, Ɂɇ 
ɋȼ-2 10 Ɋ-2, Ɂɇ ɋȼ-1 

10 Ɋ-3, ɋȼ-2 10 Ɋ-3 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɫɟɤɰɢɨɧɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɫɟɤɰɢɣ ɤɨɦɩɥɟɤɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 10 

ɤȼ 

4  

Ɍ-11…Ɍ-42 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

ɌɋɁ 250/10,5 
8 

Sɧɨɦ = 250 ɤȼȺ; Uɜɧ = 
10,5 ɤȼ; Uɧɧ = 0,4 ɤȼ 

Ɍ-51 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

ɌɋɁ 400/10,5 
1 

Sɧɨɦ = 400 ɤȼȺ; Uɜɧ = 
10,5 ɤȼ; Uɧɧ = 0,4 ɤȼ 

ȾȽɍ Ɋ-3 

Ⱦɢɡɟɥɶɧɚɹ ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɫɟɤɰɢɢ Ɋ-3 ɤɨɦɩɥɟɤɬɧɨɝɨ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 10 
ɤȼ 

1 
Sɧɨɦ = 250 ɤȼȺ; 
Uɧɨɦ = 10,5 ɤȼ 

ȼ 10 Ɍ-11…ȼ 10 Ɍ-51 
ȼɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 10 ɤȼ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
9 

Uɧɨɦ= 10,5 ɤȼ; 
Iɧɨɦ = 630 Ⱥ; Iɨɬɤɥ. = 20 

ɤȺ; Iɭ.= 51 ɤȺ; 
ɜɵɤɚɬɧɨɣ 

ɌɌ ȼ 10 Ɍ-11…ɌɌ ȼ 
10 Ɍ-51 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɜɚɤɭɭɦɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ 10 ɤȼ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
3 

Uɧɨɦ= 10,5 ɤȼ; Iɩɟɪɜ = 
15 Ⱥ; Iɜɬɨɪ. = 5 Ⱥ 

ɁɇɌ ȼ 10 Ɍ-11…ɁɇɌ 
ȼ 10 Ɍ-51 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɜ ɫɬɨɪɨɧɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

9  

ȼ 10 ȾȽɍ Ɋ-3 

ȼɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɞɢɡɟɥɶɧɨɣ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɫɟɤɰɢɢ Ɋ-3 ɤɨɦɩɥɟɤɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 10 

ɤȼ 

1 

Uɧɨɦ= 10,5 ɤȼ; 
Iɧɨɦ = 630 Ⱥ; Iɨɬɤɥ. = 20 

ɤȺ; Iɭ.= 51 ɤȺ, 
ɜɵɤɚɬɧɨɣ 

ɌɌ 10 ȾȽɍ Ɋ-3 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɞɢɡɟɥɶɧɨɣ 
ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɟɤɰɢɢ Ɋ-3 
ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ 10 ɤȼ 

1 
Uɧɨɦ= 10,5 ɤȼ; Iɩɟɪɜ = 

15 Ⱥ; Iɜɬɨɪ. = 5 Ⱥ 

Ɂɇ 10 ȾȽɍ Ɋ-3 

Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɞɢɡɟɥɶɧɨɣ 
ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɟɤɰɢɢ Ɋ-3 
ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ 10 ɤȼ 

1  

ɇ-1 ɄɌɉ 0,4 ɤȼ, ɇ-2 
ɄɌɉ 0,4 ɤȼ 

Ʉɨɦɩɥɟɤɬɧɚɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ 
ɩɨɞɫɬɚɧɰɢɹ 0,4 ɤȼ 

ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ 

2 2 ɫɟɤɰɢɢ 

Ⱥɇ-1 0,4 ɤȼ, Ⱥɇ-2 0,4 
ɤȼ 

ɒɤɚɮ 0,4 ɤȼ ɚɝɪɟɝɚɬɧɵɯ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

2 2 ɫɟɤɰɢɢ 

ȺɊɇ 0,4 ɤȼ 
ɒɤɚɮ 0,4 ɤȼ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ 

ɚɝɪɟɝɚɬɧɵɯ ɧɭɠɞ 
1  

ɇȻ ɄɌɉ 0,4 ɤȼ 

Ʉɨɦɩɥɟɤɬɧɚɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ 
ɩɨɞɫɬɚɧɰɢɹ 0,4 ɤȼ 

ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

1 2 ɫɟɤɰɢɢ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. ɉɪɢɦɟɱɚɧɢɟ 

ȼȻ ɄɌɉ 0,4 ɤȼ 

Ʉɨɦɩɥɟɤɬɧɚɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ 
ɩɨɞɫɬɚɧɰɢɹ 0,4 ɤȼ 

ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

1 2 ɫɟɤɰɢɢ 

ɋɈɉ ɇȻ 0,4 ɤȼ 

ɋɛɨɪɤɚ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 0,4 ɤȼ 

ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

1 2 ɫɟɤɰɢɢ 

ɋɈɉ ȼȻ 0,4 ɤȼ 

ɋɛɨɪɤɚ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 0,4 ɤȼ 

ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

1 2 ɫɟɤɰɢɢ 

ȾȽɍ ɇȻ 
Ⱦɢɡɟɥɶɧɚɹ ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
1 

Sɧɨɦ = 82 ɤȼȺ; 
Uɧɨɦ = 0,4 ɤȼ 

ȾȽɍ ȼȻ 
Ⱦɢɡɟɥɶɧɚɹ ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
1 

Sɧɨɦ = 150 ɤȼȺ; 
Uɧɨɦ = 0,4 ɤȼ 

Ⱥ-1 ɇ-1, Ⱥ-2 ɇ-1, Ⱥ-1 
ɇ-1, Ⱥ-2 ɇ-2 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɤɨɦɩɥɟɤɬɧɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ 

ɩɨɞɫɬɚɧɰɢɢ 0,4 ɤȼ 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ 

4 ɜɵɤɚɬɧɨɣ 

Ⱥ-1 Ⱥɇ-1…Ⱥ-4 Ⱥɇ-1, 
Ⱥ-1 Ⱥɇ-2…Ⱥ-4 Ⱥɇ-3 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɲɤɚɮɚ 0,4 ɤȼ ɚɝɪɟɝɚɬɧɵɯ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
8 ɜɵɤɚɬɧɨɣ 

Ⱥ-1 ȺɇɊ…Ⱥ-4 ȺɇɊ 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 

ɲɤɚɮɚ 0,4 ɤȼ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ 
ɚɝɪɟɝɚɬɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

4 ɜɵɤɚɬɧɨɣ 

ɋȺ 1-2 ɫ. ɇ-1, ɋȺ 1-2 
ɫ. ɇ-2 

ɋɟɤɰɢɨɧɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ɤɨɦɩɥɟɤɬɧɨɣ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɨɞɫɬɚɧɰɢɢ 0,4 
ɤȼ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ 

2 ɜɵɤɚɬɧɨɣ 

ɋȺ 1-2 ɫ. Ⱥɇ-1, ɋȺ 1-
2 ɫ. Ⱥɇ-2 

ɋɟɤɰɢɨɧɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ɲɤɚɮɚ 0,4 ɤȼ 

ɚɝɪɟɝɚɬɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
2 ɜɵɤɚɬɧɨɣ 

Ⱥ-1 ɇȻ, Ⱥ-2 ɇȻ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɤɨɦɩɥɟɤɬɧɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ 

ɩɨɞɫɬɚɧɰɢɢ 0,4 ɤȼ 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

2 ɜɵɤɚɬɧɨɣ 

Ⱥ-1 ȼȻ, Ⱥ-2 ȼȻ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɤɨɦɩɥɟɤɬɧɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ 

ɩɨɞɫɬɚɧɰɢɢ 0,4 ɤȼ 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

2 ɜɵɤɚɬɧɨɣ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. ɉɪɢɦɟɱɚɧɢɟ 

Ⱥ-1 ɋɈɉ ɇȻ, Ⱥ-2 
ɋɈɉ ɇȻ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɫɛɨɪɤɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 0,4 ɤȼ 

ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

2 ɜɵɤɚɬɧɨɣ 

Ⱥ-1 ɋɈɉ ȼȻ, Ⱥ-2 
ɋɈɉ ȼȻ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɫɛɨɪɤɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 0,4 ɤȼ 

ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

2 ɜɵɤɚɬɧɨɣ 

ɋȺ 1-2 ɫ. ɇȻ 

ɋɟɤɰɢɨɧɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ɤɨɦɩɥɟɤɬɧɨɣ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɨɞɫɬɚɧɰɢɢ 0,4 
ɤȼ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

1 ɜɵɤɚɬɧɨɣ 

ɋȺ-1-2 ɫ. ȼȻ 

ɋɟɤɰɢɨɧɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ɤɨɦɩɥɟɤɬɧɨɣ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɨɞɫɬɚɧɰɢɢ 0,4 
ɤȼ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

1 ɜɵɤɚɬɧɨɣ 

ɋȺ-1 ɋɈɉ ɇȻ, ɋȺ-2 
ɋɈɉ ɇȻ 

ɋɟɤɰɢɨɧɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ɫɛɨɪɤɢ 

ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 0,4 ɤȼ 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

1 ɜɵɤɚɬɧɨɣ 

ɋȺ-1 ɋɈɉ ȼȻ, ɋȺ-2 
ɋɈɉ ȼȻ 

ɋɟɤɰɢɨɧɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ɫɛɨɪɤɢ 

ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 0,4 ɤȼ 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

1 ɜɵɤɚɬɧɨɣ 

Ⱥ ȾȽɍ ɇȻ 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 

ɞɢɡɟɥɶɧɨɣ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

1 ɜɵɤɚɬɧɨɣ 

Ⱥ ȾȽɍ ȼȻ 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 

ɞɢɡɟɥɶɧɨɣ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

1 ɜɵɤɚɬɧɨɣ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

 

 
Ɋɢɫɭɧɨɤ ȼ.1 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 
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