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ɩɨɞɩɢɫɶ, ɞɚɬɚ 
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ɩɨɞɩɢɫɶ, ɞɚɬɚ 
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5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ɚ) ɏɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ................................................ ɝɨɞɨɜɨɣ; 
 ɛ) Ɉɬɦɟɬɤɚ: ɇɉɍ ......................................................................... 547,00 ɦ; 
  Ɏɉɍ 548,00 ɦ; 
  ɍɆɈ 541,15 ɦ 
 ɜ) ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ .........................................................................1,13 ɦ3; 
6. ɇɚɩɨɪɵ Ƚɗɋ:  
 ɚ) Ɇɚɤɫɢɦɚɥɶɧɵɣ............................................................................. 23,8 ɦ; 
 ɛ) Ɋɚɫɱɟɬɧɵɣ .................................................................................... 16,4 ɦ;  
 ɜ) Ɇɢɧɢɦɚɥɶɧɵɣ ................................................................................. 15 ɦ; 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 ɚ) Ɇɨɳɧɨɫɬɶ: 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 84 Ɇȼɬ; 
ɛ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ .................. 145,8 ɦɥɧ. ɤȼɬ·ɱ; 

8. ɉɥɨɬɢɧɵ: 
 ɚ) ɉɪɚɜɨɛɟɪɟɠɧɚɹ ..................................................................... ɝɪɭɧɬɨɜɚɹ; 
 ɛ) Ʌɟɜɨɛɟɪɟɠɧɚɹ ......................................................................... ɛɟɬɨɧɧɚɹ; 
         ɜ) ȼɨɞɨɫɥɢɜɧɚɹ ......................................................................................... ; 
 ɜ) Ɉɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ........................... 1000 ɦ / 32,7 ɦ; 
9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
 ɚ) Ɍɢɩ................................................................ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
 ɛ) ɑɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ................................... 18 ɨɬɜɟɪɫɬɢɣ ɩɨ 16 ɦ; 
 ɜ) Ɉɛɳɚɹ ɞɥɢɧɚ ................................................................................. 339 ɦ; 
10. Ɂɞɚɧɢɟ Ƚɗɋ: 
 ɚ) Ɍɢɩ ɡɞɚɧɢɹ .............................................................................. ɪɭɫɥɨɜɨɟ; 
 ɛ) ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ................................................................................... 3; 
Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
 ɚ) Ɍɢɩ ɬɭɪɛɢɧɵ ................................................................... ɉɅ -30Ⱥ-6300; 
 ɛ) Ɍɢɩ ɝɟɧɟɪɚɬɨɪɚ .............................................................. ɋȼ-650/150-72; 
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 ɜ) Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ............................................................32,9 Ɇȼɬ; 
 ɝ) ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ............................................................... 83,3 ɨɛ/ɦɢɧ; 
 ɞ) Ɍɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ............................................... ɌȾɌɇ 40000/110; 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 ɚ) ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ............................... 64049,4 ɪɭɛ./ ɤȼɬ∙ɱ; 
 ɛ) ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ................................................ 0,16 ɪɭɛ./ɤȼɬ∙ɱ; 
 ɜ) ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ: 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ........................................... 11,69 %;   
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ……………………. ......................................... 10 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 

ɑɟɥɨɜɟɤ ɢɡɞɪɟɜɥɟ ɢɫɩɨɥɶɡɭɟɬ ɷɧɟɪɝɢɸ ɪɟɤ.  ɂɦɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɩɨɥɶɡɭ ɱɟɥɨɜɟɤɭ ɛɵɥɨ ɮɭɧɞɚɦɟɧɬɨɦ ɩɟɪɜɵɯ ɰɢɜɢɥɢɡɚɰɢɣ. 
ɂɦɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɞɚɥɨ ɱɟɥɨɜɟɤɭ ɩɢɳɭ, ɡɚɳɢɬɭ ɢ ɦɧɨɝɨɟ 
ɞɪɭɝɨɟ. Ɋɨɥɶ ɪɟɤ ɜ ɪɚɡɜɢɬɢɢ ɱɟɥɨɜɟɱɟɫɬɜɚ ɫɥɨɠɧɨ ɨɰɟɧɢɬɶ. ɂ ɫɟɣɱɚɫ, ɜ 21 ɜɟɤɟ, 
ɪɟɤɢ ɢɝɪɚɸɬ ɨɝɪɨɦɧɭɸ ɪɨɥɶ ɜ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ, ɫɥɭɠɚɬ ɧɟ ɬɨɥɶɤɨ ɢɫɬɨɱɧɢɤɨɦ 
ɜɨɞɵ, ɧɨ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ. 

Ɋɨɫɫɢɹ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɦɨɳɧɵɯ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɜ ɜ ɦɢɪɟ. 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬɱ ɧɚ Ƚɗɋ ɜ 7-10 ɪɚɡ, ɬɨ ɟɫɬɶ 
ɧɚ ɩɨɪɹɞɨɤ ɧɢɠɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. ɂɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ – 
ɬɟɤɭɳɚɹ ɜɨɞɚ, ɩɨɫɬɨɹɧɧɨ ɜɨɡɨɛɧɨɜɥɹɟɦɚɹ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ, ɬɜɟɪɞɨɝɨ 
ɬɨɩɥɢɜɚ ɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ. ȼ ɭɫɥɨɜɢɹɯ ɦɟɞɥɟɧɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɫɨɡɞɚɧɢɢ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɬɪɚɧɵ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɟɬ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ, ɚ ɭɪɨɜɟɧɶ 
ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɪɚɠɚɟɬ ɞɨɫɬɢɝɧɭɬɵɣ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ. ɉɨɷɬɨɦɭ, ɧɚ ɦɨɣ ɜɡɝɥɹɞ, ɫɬɪɭɤɬɭɪɧɵɦ 
ɥɢɞɟɪɨɦ ɜ ɪɚɡɜɢɬɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɞɨɥɠɧɚ 
ɫɬɚɬɶ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚɹ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɢ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɚɹ ɨɬɪɚɫɥɶ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

ɐɟɥɶɸ ɦɨɟɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ  ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɩɪɚɜɢɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 
 

Ɇɚɹ – ɪɟɤɚ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɜ ɏɚɛɚɪɨɜɫɤɨɦ ɤɪɚɟ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ 
Ⱥɥɞɚɧ. Ⱦɥɢɧɚ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 1053 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 171 000 ɤɦ². 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
1.1.1 Ʉɥɢɦɚɬ 

 
Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɦɟɧɹɸɬɫɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫ ɫɟɜɟɪɚ ɧɚ ɸɝ, ɡɚɜɢɫɹɬ 

ɬɚɤɠɟ ɨɬ ɛɥɢɡɨɫɬɢ ɤ ɦɨɪɸ ɢ ɨɬ ɮɨɪɦɵ ɢ ɯɚɪɚɤɬɟɪɚ ɪɟɥɶɟɮa. 
Ɂɢɦɚ ɜ ɤɪɚɟ — ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɫɧɟɠɧɚɹ, ɫɭɪɨɜɚɹ. ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ 

ɝɨɞɚ ɞɥɢɬɫɹ ɜ ɫɪɟɞɧɟɦ ɲɟɫɬɶ ɦɟɫɹɰɟɜ (ɫ ɤɨɧɰɚ ɨɤɬɹɛɪɹ ɩɨ ɤɨɧɟɰ ɚɩɪɟɥɹ). 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ ɨɬ −22 °C ɧɚ ɸɝɟ ɢ ɞɨ −40 °C ɧɚ ɫɟɜɟɪɟ, ɧɚ 
ɩɨɛɟɪɟɠɶɟ ɨɬ −18 °C ɞɨ −24 °C. Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɚɠɟ ɧɚ 
ɸɝɟ ɤɪɚɹ ɞɨɫɬɢɝɚɟɬ −50 °C. Ʌɟɬɨ ɠɚɪɤɨɟ ɢ ɜɥɚɠɧɨɟ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ 
ɧɚ ɸɝɟ +20 °C, ɧɚ ɫɟɜɟɪɟ ɨɤɨɥɨ +15 °C. 

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 

Ɇɚɹ  — ɛɨɥɶɲɚɹ ɪɟɤɚ ɜ ɏɚɛɚɪɨɜɫɤɨɦ ɤɪɚɟ ɢ əɤɭɬɢɢ (Ɋɨɫɫɢɹ), ɩɪɚɜɵɣ 
ɩɪɢɬɨɤ Ⱥɥɞɚɧɚ. 

Ɉɛɪɚɡɭɟɬɫɹ ɫɥɢɹɧɢɟɦ ɪɟɤ ɉɪɚɜɚɹ Ɇɚɹ ɢ Ʌɟɜɚɹ Ɇɚɹ. Ȼɨɥɶɲɟɣ ɱɚɫɬɶɸ 
ɩɪɨɬɟɤɚɟɬ ɜ ɩɪɟɞɟɥɚɯ ɘɞɨɦɨ-Ɇɚɣɫɤɨɝɨ ɧɚɝɨɪɶɹ. Ⱦɥɢɧɚ — 1053 ɤɦ, 
ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 171 000 ɤɦ². ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ 88 ɤɦ ɨɬ 
ɭɫɬɶɹ — 1159 ɦ³/ɫ[2]. ȼ ɜɟɪɯɧɟɦ ɢ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɞɨɥɢɧɚ ɲɢɪɨɤɚɹ, 
ɡɚɛɨɥɨɱɟɧɧɚɹ, ɜ ɧɢɡɨɜɶɹɯ ɛɨɥɟɟ ɭɡɤɚɹ. ɉɢɬɚɧɢɟ ɫɦɟɲɚɧɧɨɟ. ɉɨɥɨɜɨɞɶɟ ɫ ɦɚɹ ɩɨ 
ɫɟɧɬɹɛɪɶ. Ɂɚɦɟɪɡɚɟɬ ɜɨ 2-ɣ ɩɨɥɨɜɢɧɟ ɨɤɬɹɛɪɹ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɦɚɟ. 

ɋɭɞɨɯɨɞɧɚ ɧɚ 547 ɤɦ ɨɬ ɭɫɬɶɹ. ȼ ɏɚɛɚɪɨɜɫɤɨɦ ɤɪɚɟ ɪɚɫɩɨɥɨɠɟɧ ɭɱɚɫɬɨɤ 
ɨɬ ɢɫɬɨɤɚ ɞɨ ɭɫɬɶɹ ɪ. ɘɞɨɦɵ (874 ɤɦ). 

ȼɨ 2-ɣ ɩɨɥɨɜɢɧɟ XVII ɜɟɤɚ ɩɨ ɞɨɥɢɧɟ Ɇɚɢ ɲёɥ ɩɭɬɶ 
ɢɡ əɤɭɬɫɤɚ ɤ Ɉɯɨɬɫɤɨɦɭ ɦɨɪɸ. 

ɇɚ ɪɟɤɟ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ Ʉɭɪɭɧ-
ɍɪɹɯ, ɇɟɥɶɤɚɧ, Ⱦɠɢɝɞɚ, Ⱥɢɦ, ɍɫɬɶ-ɘɞɨɦɚ, ɧɚ ɪɟɤɟ Ⱥɥɞɚɧ ɧɚɩɪɨɬɢɜ ɭɫɬɶɹ —
 ɍɫɬɶ-Ɇɚɹ. 

 
1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%8F_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%90%D0%BB%D0%B4%D0%B0%D0%BD%D0%B0)#cite_note-%D1%80%D0%B2-2
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ȼ ɨɫɧɨɜɚɧɢɢ ɜɵɛɪɚɧɧɨɝɨ ɫɬɜɨɪɚ ɡɚɥɟɝɚɟɬ ɫɭɝɥɢɧɨɤ – ɤɢɫɥɚɹ 
ɦɚɝɦɚɬɢɱɟɫɤɚɹ ɝɨɪɧɚɹ ɩɨɪɨɞɚ ɝɪɚɧɢɬ. 

Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ: 
- ɩɥɨɬɧɨɫɬɶ 2200 ɤɝ/ɦ3; 
- ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ 100 Ɇɉɚ; 
- ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 40°. 
Ɉɫɧɨɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ɍɚɫ-ɘɪɹɯɫɤɨɣ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɪɟɤɟ Ɇɚɹ ɜ 

ɫɬɜɨɪɟ. ȼ ɪɚɣɨɧɟ ɯɚɪɚɤɬɟɪɧɚ  ɜɟɪɯɧɟɩɚɥɟɨɡɨɣɫɤɚɹ ɝɪɚɧɢɬɧɚɹ ɢɧɬɪɭɡɢɹ, ɫ 
ɪɵɯɥɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ ɧɟɨɝɟɧ-ɱɟɬɜɟɪɬɢɱɧɨɝɨ ɜɨɡɪɚɫɬɚ. Ʉɨɥɢɱɟɫɬɜɨ ɢ ɜɟɥɢɱɢɧɚ 
ɬɪɟɳɢɧ ɢ ɦɢɤɪɨɬɪɟɳɢɧ ɜ ɭɤɚɡɚɧɧɵɯ ɝɪɚɧɢɬɚɯ ɜɚɪɶɢɪɭɟɬɫɹ, ɧɨ ɜ ɰɟɥɨɦ ɢɯ 
ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɧɢɡɤɚ. ȼɬɨɪɢɱɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɩɨɪɨɞɟ ɧɚɛɥɸɞɚɸɬɫɹ ɜ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ, ɜ ɨɫɧɨɜɧɨɦ ɷɬɨ ɪɚɡɪɭɲɟɧɢɟ ɦɢɧɟɪɚɥɨɜ ɜɧɭɬɪɢ ɝɨɪɧɵɯ 
ɩɨɪɨɞ ɢɡ-ɡɚ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɞɜɢɠɟɧɢɣ ɢ ɜɵɜɟɬɪɢɜɚɧɢɟ. ɍɤɚɡɚɧɧɵɟ ɝɪɚɧɢɬɵ, ɜ 
ɨɫɧɨɜɧɨɦ ɢɦɟɸɬ ɦɨɧɨɥɢɬɧɵɣ ɜɧɟɲɧɢɣ ɨɛɥɢɤ ɢ ɩɨɫɬɨɹɧɧɵɣ ɦɢɧɟɪɚɥɶɧɵɣ 
ɢ ɩɟɬɪɨɝɪɚɮɢɱɟɫɤɢɣ ɫɨɫɬɚɜ. 

 
1.2  ɗɧɟɪɝɨ–ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɟɝɢɨɧɚ 

 
Ɏɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» «Ɉɛɴɟɞɢɧɟɧɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤɚ» ɭɩɪɚɜɥɹɟɬ ɪɟɠɢɦɚɦɢ ɱɟɬɵɪɟɯ ɷɧɟɪɝɨɫɢɫɬɟɦ  Ɉɗɋ 
ȼɨɫɬɨɤɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɹɬɢ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ: Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ, ɉɪɢɦɨɪɫɤɨɝɨ ɢ ɏɚɛɚɪɨɜɫɤɨɝɨ ɤɪɚɟɜ, ȿɜɪɟɣɫɤɨɣ 
ɚɜɬɨɧɨɦɧɨɣ ɨɛɥɚɫɬɢ, ɚ ɬɚɤɠɟ Ɋɟɫɩɭɛɥɢɤɢ ɋɚɯɚ (əɤɭɬɢɹ). 

Ɍɚɫ-ɘɪɹɯɫɤɚɹ Ƚɗɋ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɚ ɜ ɡɨɧɟ ɏɚɛɚɪɨɜɫɤɨɝɨ 
ɊȾɍ. ɏɚɛɚɪɨɜɫɤɨɟ ɊȾɍ ɫɨɡɞɚɧɨ ɜ 2003 ɝɨɞɭ. Ɉɩɟɪɚɰɢɨɧɧɚɹ ɡɨɧɚ ɨɯɜɚɬɵɜɚɟɬ ɞɜɚ 
ɫɭɛɴɟɤɬɚ ɮɟɞɟɪɚɰɢɢ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 823,9 ɬɵɫ. ɤɦ2 ɫ ɧɚɫɟɥɟɧɢɟɦ 1,474 ɦɥɧ 
ɱɟɥɨɜɟɤ. 

ȼ ɭɩɪɚɜɥɟɧɢɢ ɢ ɜɟɞɟɧɢɢ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ ɨɛɴɟɤɬɵ ɝɟɧɟɪɚɰɢɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 2100,7 Ɇȼɬ. ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɢɡ 
ɧɢɯ ɹɜɥɹɸɬɫɹ Ⱥɦɭɪɫɤɚɹ Ɍɗɐ-1, Ʉɨɦɫɨɦɨɥɶɫɤɚɹ Ɍɗɐ-2, Ʉɨɦɫɨɦɨɥɶɫɤɚɹ Ɍɗɐ-
3, ɏɚɛɚɪɨɜɫɤɚɹ Ɍɗɐ-1 ɢ ɏɚɛɚɪɨɜɫɤɚɹ Ɍɗɐ-3 ȺɈ «ȾȽɄ». Ɍɚɤɠɟ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ 
ɡɨɧɟ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ 2624,1 ɤɦ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ (ȼɅ) 
ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ, 4426,7 ɤɦ ȼɅ 220 ɤȼ, 1162,9 ɤɦ ȼɅ 500 ɤȼ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɩɨɞɫɬɚɧɰɢɢ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 10292,2 ɆȼȺ. 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɜ 
2019 ɝɨɞɭ ɫɨɫɬɚɜɢɥɚ 8,347 ɦɥɪɞ ɤȼɬ*ɱ, ɩɨɬɪɟɛɥɟɧɢɟ – 10,487ɦɥɪɞ ɤȼɬ*ɱ. 
 
 

 

 

 

https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%B5%D0%BE%D0%B7%D0%BE%D0%B9
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BD%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D1%80%D1%83%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%82%D0%B2%D0%B5%D1%80%D1%82%D0%B8%D1%87%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%82%D0%B0%D0%BA%D0%BB%D0%B0%D0%B7&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%82%D0%B0%D0%BA%D0%BB%D0%B0%D0%B7&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%B2%D0%B5%D1%82%D1%80%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://www.so-ups.ru/index.php?id=oes_east
https://www.so-ups.ru/index.php?id=oes_east
https://www.so-ups.ru/index.php?id=1498
https://www.so-ups.ru/index.php?id=1497
https://www.so-ups.ru/index.php?id=1497
https://www.so-ups.ru/index.php?id=1493
https://www.so-ups.ru/index.php?id=1492
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ 
2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɚɫɯɨɞɨɜ ɪɟɤɢ Ɇɚɹ ɜɨɞɵ ɡɚ ɩɟɪɢɨɞ 1952–2001 ɝɝ. 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ, ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ ɪɚɫɯɨɞɵ ɜɨɞɵ 

(ɦ3/ɫ) ɜ ɫɬɜɨɪɟ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 - ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ, ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ ɪɚɫɯɨɞɵ 
ɜɨɞɵ (ɦ3/ɫ) ɜ ɫɬɜɨɪɟ Ƚɗɋ 
 Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ.ɝɨɞ  
1 1952 20 21 19 89 438 476 72 74 105 36 41 24 118 
2 1953 26 14 15 126 431 390 46 98 84 38 26 23 110 
3 1954 24 22 11 58 466 496 56 85 51 34 24 18 112 
4 1955 19 16 17 42 300 443 31 30 51 32 26 19 85 
5 1956 13 9 16 69 210 445 68 54 74 30 22 13 85 
6 1957 7 9 7 48 315 218 47 50 25 14 19 6 64 
7 1958 17 14 16 52 383 327 80 62 75 19 29 23 91 
8 1959 23 26 21 91 251 675 93 77 50 33 38 14 116 
9 1960 12 14 11 37 329 150 49 25 49 20 10 6 59 
10 1961 21 44 38 136 736 452 68 134 117 60 42 38 157 
11 1962 10 16 18 42 399 357 42 62 76 19 16 11 89 
12 1963 16 22 29 72 436 545 43 56 93 38 38 20 117 
13 1964 12 11 16 45 340 216 35 52 36 34 16 18 69 
14 1965 10 9 10 38 353 384 30 31 49 14 17 15 80 
15 1966 25 21 23 52 419 559 68 47 59 34 24 18 112 
16 1967 36 37 20 55 557 556 57 120 88 74 29 35 139 
17 1968 18 17 18 68 603 394 81 87 67 29 35 12 119 
18 1969 13 14 7 46 383 361 24 47 52 21 14 14 83 
19 1970 19 14 12 90 668 346 103 77 71 25 25 14 122 
20 1971 16 38 30 95 578 465 112 99 120 38 54 27 139 
21 1972 30 28 15 90 733 554 131 110 114 44 35 29 159 
22 1973 28 14 16 48 466 673 57 78 77 35 25 22 128 
23 1974 19 16 20 28 481 503 76 64 65 39 25 10 112 
24 1975 23 20 30 117 489 709 105 46 100 34 47 17 145 
25 1976 31 24 25 83 317 438 121 66 86 25 26 31 106 
26 1977 14 28 18 84 260 512 95 68 90 30 17 23 103 
27 1978 20 20 31 63 303 481 55 97 91 29 23 19 103 
28 1979 18 12 22 36 389 265 62 30 71 21 28 19 81 
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29 1980 17 13 17 57 298 466 51 55 38 22 21 11 89 
30 1981 16 15 10 36 269 348 42 67 28 33 23 12 75 
31 1982 11 25 20 49 280 570 71 91 93 19 36 14 106 
32 1983 17 13 18 90 473 607 40 85 47 29 31 13 122 
33 1984 22 24 23 79 557 352 39 77 35 21 33 21 107 
34 1985 27 27 19 97 480 614 77 96 91 30 37 20 135 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
 Ƚɨɞɵ I II  III  IV  V VI  VII  VIII  IX  X XI  XII  Qɫɪ.ɝɨɞ  

35 1986 13 9 13 73 450 369 64 69 42 30 30 20 98 
36 1987 36 27 20 101 328 841 53 71 126 27 36 17 140 
37 1988 16 18 14 103 599 430 67 71 79 45 24 27 124 
38 1989 23 38 20 89 781 316 134 70 60 67 44 36 140 
39 1990 25 16 27 66 377 607 35 44 44 24 21 17 108 
40 1991 16 14 10 82 540 586 96 87 98 51 55 30 139 
41 1992 14 7 10 21 325 282 37 25 21 25 19 11 66 
42 1993 19 16 22 75 610 593 67 64 90 22 34 12 135 
43 1994 16 11 17 44 364 198 24 38 43 24 17 6 67 
44 1995 29 17 15 86 408 725 101 122 64 57 29 23 140 
45 1996 6 7 7 30 235 227 38 34 28 24 14 11 55 
46 1997 11 18 11 33 185 264 25 39 30 25 18 11 56 
47 1998 12 17 11 61 192 228 47 31 66 21 27 11 60 
48 1999 17 12 38 119 578 678 60 59 110 51 26 45 149 
49 2000 15 14 12 46 196 234 28 26 41 27 23 11 56 
50 2001 11 11 19 32 426 218 40 40 45 23 13 14 74 

 
Qmax ɪɚɫɱ. = 1078  ɦ3/ɫɟɤ. Ɋɚɫɱɟɬɧɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ 0,01 % 
ɉɨɥɢɧɨɦ ɡɚɜɢɫɢɦɨɫɬɢ Zɜɛ=f(V): 
Zɜɛ=-0,129589063252524∙ V଺+2,22449596284059∙ Vହ-                                    -

11,849702514206∙ Vସ+29,0055245310214∙ Vଷ                                                               
-38,9650227257916∙ Vଶ + 37,3252974778361∙ Vଵ + 521,989860156453 

ɉɨɥɢɧɨɦ ɡɚɜɢɫɢɦɨɫɬɢ Zy,=f(Q): 
ɉɨɥɢɧɨɦ ɡɚɜɢɫɢɦɨɫɬɢ Zɜɧɛ=f(Q) ɞɥɹ ɥɟɬɧɢɯ ɦɟɫɹɰɟɜ: 
Zɧɛ=0,0000000000000238709339355488∙ Q5- 
-0,0000000000955196130525415∙ Q4+0,000000139209295431375∙ Q3- 
-0,0000922233601841072Q2+0,0338016015730318∙ Q+ 522,277974670098 
ɉɨɥɢɧɨɦ ɡɚɜɢɫɢɦɨɫɬɢ Zɧɛ=f(Q) ɞɥɹ ɡɢɦɧɢɯ ɦɟɫɹɰɟɜ (ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ 

ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ ɤ=0.9): 
Zɧɛ=0,0000000000000404256361615131∙ Q5- 
-0,000000000145586972876831∙ Q4+0,000000190959252695244Q3-

0,00011385599960434∙ Q2+0,0375573344872464∙ Q+ 522,277974756165 
ɉɨɥɢɧɨɦ ɡɚɜɢɫɢɦɨɫɬɢ Zɧɛ=f(F): 
Zɧɛ=0,000000000000183868682701191∙ F5 - 0,00000000046399892367449∙F4 + 0,000000435075419774611∙ F3-0,000189636933697557∙ F2+ 

+0,0457276897113843∙ F + 522,142850590666 
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Ɉɬɦɟɬɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɇɉɍ =  547  ɦ; 
Ⱦɚɧɧɵɟ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɢ ɭɱɚɫɬɧɢɤɚɯ ȼɏɄ ɢ ɩɨɬɟɪɶ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 2.2 
 
 
 
 

Ɍɚɛɥɢɰɚ 2.2 - Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 

Q %, ɦ^3/ɫ 9 11 18 63 261 219 49 35 20 16 16 8 
Q ɢɫɩɚɪɟɧɢɟ 0 0 0 1 3 2 0 0 0 0 0 0 
Qɥɶɞɨɨɛɪɚɡ. 2 0 -1 -3 -3 0 0 0 0 1 2 2 

Q ɮɢɥɶɬɪɚɰɢɹ 2 2 2 2 2 2 2 2 2 2 2 2 
Q ɲɥɸɡɵ 0 0 0 0 0 0 0 0 0 0 0 0 

Q ɜɯɤ 40 40 40 40 40 40 40 40 40 40 40 40 

 
Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
 ௠ܲ௔௫ =   ͹͵ͳ  ʛʑ˕ 
 
ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɪɚɣɨɧɚ ɧɚ ɩɟɪɢɨɞ  

23.07.2017 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 

Ɍɚɛɥɢɰɚ 2.3 - ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɪɚɣɨɧɚ ɧɚ ɩɟɪɢɨɞ  
23.07.2017 

ȼɪɟɦɹ ɉɨɬɪɟɛɥɟɧɢɟ, Ɇȼɬ*ɱ ɉɨɬɪɟɛɥɟɧɢɟ, Ɇȼɬ*ɱ 
3:00 2711 601 
4:00 2906 644 
5:00 3075 682 
6:00 3173 703 
7:00 3223 714 
8:00 3200 709 
9:00 3168 702 
10:00 3143 697 
11:00 3121 692 
12:00 3097 686 
13:00 3090 685 
14:00 3097 686 
15:00 3111 689 
16:00 3134 695 
17:00 3197 709 
18:00 3300 731 
19:00 3167 702 
20:00 2924 648 
21:00 2672 592 
22:00 2530 561 
23:00 2443 541 
0:00 2397 531 
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1:00 2382 528 
2:00 2409 534 

 ௠ܲ௔௫ =   ͳͳ͹Ͷ ʛʑ˕ 
 

ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɪɚɣɨɧɚ ɧɚ ɩɟɪɢɨɞ 
23.01.2017 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 
Ɍɚɛɥɢɰɚ 2.4 - ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɪɚɣɨɧɚ ɧɚ ɩɟɪɢɨɞ 
23.01.2017 

ȼɪɟɦɹ ɉɨɬɪɟɛɥɟɧɢɟ, Ɇȼɬ*ɱ ɉɨɬɪɟɛɥɟɧɢɟ, Ɇȼɬ*ɱ 
3:00 2711 601 
4:00 2906 644 
5:00 3075 682 
6:00 3173 703 
7:00 3223 714 
8:00 3200 709 
9:00 3168 702 
10:00 3143 697 
11:00 3121 692 
12:00 3097 686 
13:00 3090 685 
14:00 3097 686 
15:00 3111 689 
16:00 3134 695 
17:00 3197 709 
18:00 3300 731 
19:00 3167 702 
20:00 2924 648 
21:00 2672 592 
22:00 2530 561 
23:00 2443 541 
0:00 2397 531 
1:00 2382 528 
2:00 2409 534 

 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ - 3 %. 
Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ – 8 %. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ Kɦ = 8,7. 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ h=0,25 ɦ. 
 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɡɚɞɚɧɧɨɦ 
ɫɬɜɨɪɟ 
 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 
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Ɍɚɛɥɢɰɚ 2.5 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

Ɋ, % Qɫɪ. ɝɨɞ Ƚɨɞɵ Qɫɪ. ɉɨɥ Ƚɨɞɵ Qɫɪ. Ɇɟɠ Ƚɨɞɵ m 
2 159 1972 644 1972 70 1961 1 
4 157 1961 628 1999 63 1971 2 
6 149 1999 602 1993 63 1972 3 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɚ 2.5 
Ɋ, % Qɫɪ. ɝɨɞ Ƚɨɞɵ Qɫɪ. ɉɨɥ Ƚɨɞɵ Qɫɪ. Ɇɟɠ Ƚɨɞɵ m 

8 145 1975 599 1975 58 1989 4 
10 140 1987 594 1961 55 1967 5 
12 140 1989 585 1987 54 1995 6 
14 140 1995 570 1973 54 1991 7 
16 139 1971 567 1995 54 1975 8 
18 139 1991 563 1991 54 1999 9 
20 139 1967 557 1967 52 1985 10 
22 135 1993 549 1989 52 1987 11 
24 135 1985 547 1985 51 1952 12 
25 128 1973 540 1983 50 1953 13 
27 124 1988 522 1971 49 1959 14 
29 122 1983 515 1988 47 1977 15 
31 122 1970 507 1970 47 1988 16 
33 119 1968 499 1968 46 1970 17 
35 118 1952 492 1974 45 1978 18 
37 117 1963 492 1990 45 1968 19 
39 116 1959 491 1963 43 1982 20 
41 112 1966 489 1966 43 1963 21 
43 112 1974 481 1954 43 1993 22 
45 112 1954 463 1959 42 1973 23 
47 110 1953 457 1952 40 1958 24 
49 108 1990 455 1984 39 1983 25 
51 107 1984 425 1982 38 1954 26 
53 106 1982 411 1953 38 1984 27 
55 106 1976 410 1986 37 1966 28 
57 103 1977 392 1978 37 1956 29 
59 103 1978 386 1977 37 1986 30 
61 98 1986 382 1980 36 1974 31 
63 91 1958 378 1962 36 1979 32 
65 89 1962 378 1976 32 1990 33 
67 89 1980 372 1969 32 1962 34 
69 85 1955 372 1955 31 1998 35 
71 85 1956 369 1965 30 1980 36 
73 83 1969 355 1958 30 1955 37 
75 81 1979 328 1956 28 1981 38 
76 80 1965 327 1979 28 1964 39 
78 75 1981 322 2001 27 1969 40 
80 74 2001 309 1981 25 2001 41 
82 69 1964 304 1992 25 2000 42 
84 67 1994 281 1994 24 1994 43 
86 66 1992 278 1964 24 1957 44 
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88 64 1957 267 1957 23 1960 45 
90 60 1998 240 1960 23 1965 46 
92 59 1960 231 1996 22 1997 47 
94 56 2000 225 1997 22 1996 48 
96 56 1997 215 2000 20 1992 49 
98 55 1996 210 1998 19 1987 50 

 
 
 
2.3 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50 %) 
 

ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1990 
ɝɨɞɚ: 
        ʙ˒ = ொ ˒˄˃ˊˑ˅˞ˌொ ˒భవవబ = ସଶହସଽଶ = Ͳ,ͻʹ                                                                                        ሺͳሻ 

 

         ʙˏ = ொˏ˄˃ˊˑ˅˞ˌொˏభవవబ = ସ଴ଷଶ = ͳ,ʹͷ                                                                                         ሺʹሻ 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɜɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 

ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1984 ɝɨɞɚ:  
  

 ʙ˒ = ொ˒˄˃ˊˑ˅˞ˌொ ˒భవఴర = ସଶହସହହ = Ͳ,ͻ͵                                                                                      ሺ͵ሻ 

 

Ʉˏ = ொˏ˄˃ˊˑ˅˞ˌொ ˏభవఴర = ସ଴ଷ଼ = ͳ,Ͳ͵                                                                                        ሺͶሻ 

 
ɉɪɢ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɛɵɥɢ ɢɡɦɟɧɟɧɵ  ʙˏ = Ͳ.ͻͷ, ʙ˒ =ͳ,Ͳͳ. 
Ⱦɚɧɧɵɟ ɨ ɪɚɫɱɟɬɧɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ (P=50 %) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 

ɩɪɢɜɟɞɟɧɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6 
 

Ɍɚɛɥɢɰɚ 2.6 - Ɋɚɫɱёɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (P=50 %) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ 

Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 
Qɫɪ, 
ɦ2/ɫ 

Q50%, ɦ2/ɫ 22 24 23 72 552 357 77 52 35 21 33 21 107 

Q50%ɩɪɢɜ, ɦ2/ɫ 23 24 23 74 513 332 79 54 36 21 34 21 103 

Q50%ɤɨɪ, ɦ2/ɫ 21 23 22 68 558 361 73 49 33 20 31 20 107 

 
ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ 1998 ɝɨɞɚ (Ɋ=90 %) 

 

 ʙ˒ = ொ˒భవలబொ˒ భవవఴ = ଶସ଴ଶଵ଴ = ͳ,ͳͶ                                                                                         ሺͷሻ 
 

 ʙˏ = ொˏభవలబொˏ భవవఴ = ଶଷଷଵ = Ͳ.͹Ͷ                                                                                          ሺ͸ሻ 
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ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɫ ɩɪɢɜɟɞɟɧɧɵɦ ɢ ɤɨɪɪɟɤɬɢɪɨɜɨɱɧɵɦ ɪɚɫɯɨɞɨɦ ɞɥɹ 

1998 ɝɨɞɚ. 
Ⱦɚɧɧɵɟ ɨ ɪɚɫɱɟɬɧɨɦ ɦɨɥɨɜɨɞɧɨɦ ɝɨɞɭ (Ɋ=90 %) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 

ɩɪɢɜɟɞɟɧɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 
 

 
 
Ɍɚɛɥɢɰɚ 2.6 - Ɋɚɫɱёɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (Ɋ=90 %) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ 

Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 
Qɫɪ, 
ɦ2/ɫ 

Q90%, ɦ2/ɫ 12 11 17 61 228 192 66 47 27 21 21 11 60 
Q90%ɩɪɢɜ, 

ɦ2/ɫ 9 11 18 63 261 219 49 35 20 16 16 8 60 

 
ɋɪɚɜɧɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 

ɬɚɛɥɢɰɟ 2.7. 
 

Ɍɚɛɥɢɰɚ 2.7 - ɋɪɚɜɧɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 

Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 

Q50%-Q90% 13 11 4 5 297 141 24 15 13 4 16 12 

 
2.4 Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
2.4.1 ɉɨɫɬɪɨɟɧɢɟ ɫ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ. ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 

 
ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 
 

 ݇ = ЭʝʓʢЭʟʓʢ =  ଽ.ହ ˏˎ˓ˇ.ʙʑ˕∙˚ଶ.ଵ ˏˎ˓ˇ.ʙʑ˕∙˚ = Ͷ,ͷ                                                                                ሺ͹ሻ 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ (23.01.2017) 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8. 
 

Ɍɚɛɥɢɰɚ 2.8 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ (23.01.2017) 
ȼɪɟɦɹ Ɇɫɤ ɉɨɬɪɟɛɥɟɧɢɟ ɈȾɍ, Ɇȼɬ*ɱ ɉɨɬɪɟɛɥɟɧɢɟ ɊȾɍ, Ɇȼɬ*ɱ 

7:00 4906 1115 

8:00 5126 1165 

9:00 5182 1178 

10:00 5283 1201 

11:00 5246 1192 

12:00 5083 1155 

13:00 5132 1166 

14:00 4970 1130 
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15:00 4866 1106 

16:00 4871 1107 

17:00 4825 1097 

18:00 5139 1168 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.8 
ȼɪɟɦɹ Ɇɫɤ ɉɨɬɪɟɛɥɟɧɢɟ ɈȾɍ, Ɇȼɬ*ɱ ɉɨɬɪɟɛɥɟɧɢɟ ɊȾɍ, Ɇȼɬ*ɱ 

19:00 5235 1190 
20:00 5163 1173 
21:00 5111 1162 
22:00 5042 1146 

23:00 4936 1122 

0:00 4704 1069 

1:00 4559 1036 

2:00 4467 1015 

3:00 4510 1025 

4:00 4464 1015 

5:00 4495 1022 

6:00 4535 1031 

7:00 4835 1099 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ (23.07.2017) 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.9. 
 

Ɍɚɛɥɢɰɚ 2.9 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ (23.07.2017) 
ȼɪɟɦɹ Ɇɫɤ ɉɨɬɪɟɛɥɟɧɢɟ ɈȾɍ, Ɇȼɬ*ɱ ɉɨɬɪɟɛɥɟɧɢɟ ɊȾɍ, Ɇȼɬ*ɱ 

7:00 759 703 

8:00 793 734 

9:00 801 742 

10:00 817 757 

11:00 811 752 

12:00 786 728 

13:00 794 735 

14:00 768 712 

15:00 752 697 

16:00 753 698 

17:00 746 691 

18:00 795 736 

19:00 809 750 

20:00 798 740 

21:00 790 732 

22:00 780 722 

23:00 763 707 

0:00 727 674 

1:00 705 653 

2:00 691 640 

3:00 697 646 
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4:00 690 639 

5:00 695 644 

6:00 701 650 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ (23.01.2017) 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.10. 
 

 
Ɍɚɛɥɢɰɚ 2.10 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 
(23.01.2017) 

t P ΔɊ Ɇȼɬ ɗ ∑P Ɇȼɬ ∑ɗ ɬɵɫ. Ʉȼɬ*ɱ ∑ɗ ɦɥɧ. Ʉȼɬ*ɱ 

0 731 0 0 0 0 0,000 

1 714 5 5 5 5 0,005 

2 709 1 1 6 6 0,006 

3 709 5 16 11 22 0,022 

4 703 1 4 12 27 0,027 

5 702 0 1 12 28 0,028 

6 702 5 32 18 60 0,060 

7 697 2 14 20 74 0,074 

8 695 3 23 23 97 0,097 

9 692 2 20 25 117 0,117 

10 689 3 31 28 148 0,148 

11 686 0 0 28 148 0,148 

12 686 2 19 29 166 0,166 

13 685 3 43 33 210 0,210 

14 682 33 469 66 678 0,678 

15 648 4 60 70 738 0,738 

16 644 43 691 113 1430 1,430 

17 601 9 147 122 1576 1,576 

18 592 31 566 154 2143 2,143 

19 561 19 366 173 2509 2,509 

20 541 8 151 180 2660 2,660 

21 534 3 56 183 2716 2,716 

22 531 3 73 186 2789 2,789 

23 528 528 12142 714 14931 14,931 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ (23.07.2017) 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.11 
 
 
 



21 
 

Ɍɚɛɥɢɰɚ 2.11 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 
(23.07.2017) 

t P ΔɊ Ɇȼɬ ɗ ∑P Ɇȼɬ ∑ɗ ɬɵɫ. Ʉȼɬ*ɱ ∑ɗ ɦɥɧ. Ʉȼɬ*ɱ 

0 1174 7 7 0 7 0,000 

1 1168 7 15 14 21 0,021 

2 1160 2 7 16 28 0,028 

3 1158 10 38 26 66 0,066 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.11 
t P ΔɊ Ɇȼɬ ɗ ∑P Ɇȼɬ ∑ɗ ɬɵɫ. Ʉȼɬ*ɱ ∑ɗ ɦɥɧ. Ʉȼɬ*ɱ 
4 1148 5 27 31 93 0,093 
5 1143 5 32 36 125 0,125 
6 1138 9 62 45 187 0,187 
7 1129 1 11 47 197 0,197 
8 1128 2 16 48 213 0,213 
9 1126 15 153 64 366 0,366 

10 1111 1 7 64 373 0,373 

11 1110 6 69 70 443 0,443 

12 1104 3 40 73 483 0,483 

13 1101 5 68 78 551 0,551 

14 1096 0 0 78 551 0,551 

15 1096 26 411 104 963 0,963 

16 1070 6 109 110 1072 1,072 

17 1064 1 16 111 1088 1,088 

18 1063 22 413 133 1500 1,500 

19 1041 20 399 153 1899 1,899 

20 1021 6 130 159 2030 2,030 
21 1015 15 336 174 2366 2,366 
22 1000 0 5 174 2371 2,371 
23 1000 4 96 178 2467 2,467 

 
2.4.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
Ƚɪɚɮɢɤ ɝɨɞɨɜɨɣ  ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɤɨɫɢɧɭɫɨɢɞɚɥɶɧɵɣ 

ɯɚɪɚɤɬɟɪ ɢ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 
Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ: 
 
                   ௠ܲ௔௫ሺݐሻ = ܽ + ܾ ∙ ݐ°Ͳ͵|ݏ݋ܿ −ͳͷ°|                                                                          ሺͺሻ 
           ܽ௠௔௫ = ௠ܲ௔௫ˊˋˏ˃ + ௠ܲ௔௫ˎˈ˕ˑʹ = ͳͳ͹Ͷ + ͹͵ͳʹ= ͻͷʹ,ͷ                                                                                                               ሺͻሻ 
            ܾ௠௔௫ = ௠ܲ௔௫ˊˋˏ˃ − ௠ܲ௔௫ˎˈ˕ˑʹ = ͳͳ͹Ͷ − ͹͵ͳʹ= ʹʹͳ,ͷ                                                                                                            ሺͳͲሻ 
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Ⱦɥɹ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɧɚɝɪɭɡɤɢ: 
             ̝ܲ ˓ሺݐሻ = ܽ + ܾ ∙ ݐ°Ͳ͵|ݏ݋ܿ − ͳͷ°| ∙ ͵,ͳͶͳͺͲ                                                               ሺͳͳሻ 

            ܽ˔˓ = ̝ܲ ˓́̀ ˏ˃ + ̝ܲ ˓ˎ̍ ˕ˑʹ = ͳͲͻͶ + ͸Ͷͻʹ = ͳͳͻ͸                                                      ሺͳʹሻ 

           ܾ˔˓ = ̝ܲ ˓́̀ ˏ˃ − ̝ܲ ˓ˎ̍ ˕ˑʹ = ͳͲͻͶ − ͸Ͷͻʹ= ʹʹʹ,ͷ                                                                                                           ሺͳ͵ሻ 
 
Ƚɨɞɨɜɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɏɚɛɚɪɚɜɫɤɨɝɨ ɊȾɍ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.12. 
 

Ɍɚɛɥɢɰɚ 2.12 – Ƚɨɞɨɜɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ 
ɏɚɛɚɪɚɜɫɤɨɝɨ ɊȾɍ 

t α cosα Pmax(t) amax bmax Pɫɪ(t) ɚɫɪ ɜɫɪ 

1 0,26 1 1167 953 221 1087 872 223 

2 0,79 1 1109 953 221 1029 872 223 

3 1,31 0 1010 953 221 929 872 223 

4 1,83 0 896 953 221 814 872 223 

5 2,36 -1 796 953 221 714 872 223 

6 2,88 -1 739 953 221 656 872 223 

7 3,40 -1 739 953 221 656 872 223 

 
2.5 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɫ ɩɨɥɧɨɜɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 
2.5.1 Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1998ɝ.) ɜɵɱɢɫɥɹɟɦ 
ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ 
ɮɨɪɦɭɥɟ: 

               ʐܰ˞˕.ʒЭʠ = ݇ே ∙ ܳ˒˓ଽ଴%  ʒЭʠ˒ˑˇ˅ ,                                                                            ሺͳͶሻܪ∙
 

ɝɞɟ ݇ே–  ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ே  =  ͺ,͹; ܳ˒˓ଽ଴% –ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; ܪʒЭʠ˒ˑˇ˅ −  ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 
˅ˇʒЭʠ˒ˑܪ            = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ൯ − ∆ℎ                                                                          ሺͳͷሻ 

 
ɝɞɟ ܼʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ  ʜʞʢ, 

ɦ; 
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ܼʜʐ(ܳʜʐሺݐሻ൯ − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɥɟɬɧɟɣ ɢɥɢ 
ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ −  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,ʹͷ ɦ. 

Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ: 

           ʑܰʤʙ = ݇ே ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅                                                                                           ሺͳ͸ሻܪ
 

ɝɞɟ ܳʑʤʙ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

Ⱦɚɧɧɵɟ ɨ ɩɨɬɟɪɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.13. 
 

Ɍɚɛɥɢɰɚ 2.13 – ɉɨɬɟɪɢ 
Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 Qɫɪ, ɦ3/ɫ 

Q90%, ɦ3/ɫ 9 11 18 63 261 219 49 35 20 16 16 8 60 

Qɢɫɩ, ɦ3/ɫ 0 0 0 1 3 2 0 0 0 0 0 0 
 Qɥёɞ., ɦ3/ɫ 2 0 -1 -3 -3 0 0 0 0 1 2 2 
 Q ɮ, ɦ3/ɫ 2 2 2 2 2 2 2 2 2 2 2 2 
 Q ɲɥ., ɦ3/ɫ 0 0 0 0 0 0 0 0 0 0 0 0 
 ∑ ܳ , ˏ͵/˔ 4 2 1 0 2 4 2 2 2 3 4 4 
  

Ⱦɚɧɧɵɟ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.14. 
 

Ɍɚɛɥɢɰɚ 2.14 – Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 
Q ɜɯɤ, ɦ3/ɫ 40 40 40 40 40 40 40 40 40 40 40 40 
 
ȼɵɛɨɪ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɬɚɛɥɢɰɟ 2.15. 
 

Ɍɚɛɥɢɰɚ 2.15 – ȼɵɛɨɪ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

Ɇɟɫɹɰɵ 5 6 7 8 9 10 11 12 1 2 3 4 
Qɫɪ, 
ɦ3/ɫ 

Q90%, ɦ3/ɫ 9 11 18 63 261 219 49 35 20 16 16 8 60 
Zɜɛ, ɦ 547 547 547 547 547 547 547 547 547 547 547 547 

 Zɧ ɛ, ɦ 523 523 523 524 527 527 524 523 523 523 523 523 
 H, ɦ 24 24 24 23 20 20 23 23 24 24 24 24 
 N ɛɵɬ, Ɇȼɬ 1 2 3 13 45 37 9 7 4 3 2 1 
 Qɩɨɬɟɪɢ, ɦ3/ɫ 

4 2 1 0 2 4 2 2 2 3 4 4 
 Qɩɨɥɟɡɧ, ɦ3/ɫ 5 9 16 64 259 215 47 33 18 13 12 4 
  

Ⱦɚɧɧɵɟ ɨ ɪɚɛɨɬɟ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.14 
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Ɍɚɛɥɢɰɚ 2.14 – Ɋɚɛɨɬɚ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
Ɇɟɫɹɰɵ 5 6 7 8 9 10 11 12 1 2 3 4 

Q ɜɯɤ, ɦ3/ɫ 40 40 40 40 40 40 40 40 40 40 40 40 
Zɜɛ, ɦ 547 547 547 547 547 547 547 547 547 547 547 547 
Zɧ ɛ, ɦ 523 523 523 523 523 523 524 524 524 524 522 522 

H, ɦ 24 24 24 24 24 24 23 23 23 23 25 25 
Nɜɯɤ, Ɇȼɬ 8 8 8 8 8 8 8 8 8 8 9 9 

 
ɋɪɚɜɧɟɧɢɟ ɞɜɭɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.15. 
 

 
Ɍɚɛɥɢɰɚ 2.15 – ɋɪɚɜɧɟɧɢɟ ɞɜɭɯ ɪɟɠɢɦɨɜ 

Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 Qɫɪ ɦ3/ɫ 
N ɛɵɬ, Ɇȼɬ 1 2 3 13 45 37 9 7 2 3 2 1 10 

Nɜɯɤ, Ɇȼɬ 8 8 8 8 8 8 8 8 8 8 9 9 Nɢɡɛ ,Ɇȼɬ 

∆ N, Ɇȼɬ -7 -6 -5 4 36 29 1 -1 -6 -5 -6 -8 26,6 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.16. 
 

Ɍɚɛɥɢɰɚ 2.16 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 
Ɇɟɫɹɰ ̝ܲ ˓, ʛʑ˕ ˄ܰ˞˕, Ɇȼɬ ˅ܰ˘ˍ, Ɇȼɬ 

1 1087 1 8 
2 1029 2 8 
3 929 3 8 

4 814 13 8 

5 714 45 8 

6 656 37 8 

7 656 9 8 

8 717 7 8 

9 814 2 8 

10 929 3 8 

11 1029 2 9 

12 1087 1 9 

 
Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ (ɚɜɝɭɫɬ). 
 

2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ 
 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɍɆɈ, ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 
2.6.1 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ 
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ɂɡ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ  ɜɢɞɧɨ, ɱɬɨ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɤ ɤɨɧɰɭ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɜɵɲɟ, ɱɟɦ ɜ ɧɚɱɚɥɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɬɨɢɬ ɭɜɟɥɢɱɢɬɶ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɫɪɚɜɧɹɜ ɨɬɦɟɬɤɭ ȼȻ ɢ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɜ ɧɚɱɚɥɟ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɫ ɨɬɦɟɬɤɨɣ ȼȻ ɢ ɨɛɴёɦɨɦ ɜ ɤɨɧɰɟ ɪɚɫɱɟɬɧɨɝɨ 
ɩɟɪɢɨɞɚ. ɗɬɨɬ ɪɟɡɭɥɶɬɚɬ ɩɨɥɭɱɟɧ ɜɨ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ. 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɮɨɪɦɭɥɵ: 
          ܳʞʝʚ = ܳ˄˞˕ + ܳˋ˔˒ + ܳˎёˇ + ܳ˛ˎ + ܳ˗                                                              ሺͳ͹ሻ 
           ܳʒЭʠ = ܳʞʝʚ + ܳʑʓʤʟ                                                                                                 ሺͳͺሻ 
          ܳʜʐ = ܳʤʠ + ܳʒЭʠ + ܳʣ + ܳ˛ˎ                                                                                ሺͳͻሻ 
          ∆ܸ = ܳʑʓʤʟ ∙ ͸Ͳଶ ∙ ʹͶ ∙ ͵ͲͳͲଽ                                                                                         ሺʹͲሻ 

         ܸ̱ ˑː = ܸː ˃˚ − ∆ܸ                                                                                                           ሺʹͳሻ 
           ܼ˅˄ʜʏʦ = ܼሺʜʞʢሻ                                                                                                      ሺʹʹሻ 
           ܼʑʐʙʝʜ = ݂ሺܸʑʐሻ                                                                                                      ሺʹ͵ሻ 
          ܼʑʐ˔˓ = ܼʑʐʜʏʦ + ܼʑʐʙʝʜʹ                                                                                      ሺʹͶሻ 

 
         ܼʜʐ = ݂ሺܳʜʐሻ                                                                                                           ሺʹͷሻ 

          ʜʒЭʠ = ܼʑʐ˔˓ − ܼʜʐ − ∆ℎ                                                                                       ሺʹ͸ሻ 
          ʒܰЭʠ = ʜʒЭʠ ∗ ͺ,͹ ∗ ܳʒЭʠͳͲͲͲ                                                                                           ሺʹ͹ሻ 

 
Ɋɚɫɱёɬ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (1 

ɢɬɟɪɚɰɢɹ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.17. (ɉɪɢɥɨɠɟɧɢɟ 1 . Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ) 
         Ɋɚɫɱёɬ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (2 
ɢɬɟɪɚɰɢɹ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.18. (ɉɪɢɥɨɠɟɧɢɟ 1 . Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ) 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
– ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ – ˆܰ˃˓ = ʹ͵ ʛʑ˕; 
– ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ –  ʢʛʝ = ͷͶͳ,ͳͷ ˏ. 
– ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ – ܸ˒ ˑˎˈˊː = ͳ,ͳ͵ ሺˍˏଷሻ. 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ

538.00

540.00

542.00

544.00

546.00

548.00

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

Z
ɜɛ

 , 
ɦ

Ɇɟɫɹɰɵ

ʻʿУ = ϱϰ7,ϬϬ ̥

УʺО = ϱϰϭ,ϭϱ ̥
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Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 
ɨɬɧɨɲɟɧɢɸ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ܸ˒ ˑˎˈˊː = ͳ,ͳʹ ˍˏଷ ɤ ɫɪɟɞɧɟɦɭ ɡɚ 
ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ ɨɛɴɟɦɭ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ Ƚɗɋ: 

ߚ            = ܸ˒ ˑˎܹ̅                                                                                                                         ሺʹͺሻ 

          ܹ = Σܳˆˑˇ˔˓ · ͳͲ−ଽݐ = ͳͲͷ · ͵͸ͷ · ʹͶ · ͵͸ͲͲͳͲ−ଽ = ͵,͵ͳ ˍˏଷ                                           ሺʹͻሻ 

ߚ  = ͳ,ͳ͵ ∙ ͳͲଽ͵,͵ͳ ∙ ͳͲଽ = Ͳ,͵Ͷ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɦ ɝɨɞɢɱɧɨɟ  ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 
 

2.6.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ 
ɝɨɞɭ 
 

Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 

Ɋɚɫɫɦɨɬɪɢɦ ɞɜɚ ɪɟɠɢɦɚ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɨɬɦɟɬɤɚɦ ɢ ɩɨ 
ɦɨɳɧɨɫɬɹɦ ɜ ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.19 ɢ 2.20 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. (ɉɪɢɥɨɠɟɧɢɟ 2. 
Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ) 

 
ɉɨ ɞɚɧɧɵɦ ɪɚɫɱёɬɚ ɬɚɛɥɢɰɵ 20 ɩɨɥɭɱɢɥɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ, 

ɪɚɜɧɭɸ: ∑ Э = ͵,͹ʹ ˏˎː. ˍʑ˕ ∙ ˚. 
ɉɨ ɞɚɧɧɵɦ ɪɚɫɱёɬɚ ɬɚɛɥɢɰɵ 19 ɩɨɥɭɱɢɥɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ, 

ɪɚɜɧɭɸ: ∑ Э = Ͷ,ͺ͸  ˏˎː. ˍʑ˕ ∙ ˚. 
Ʉɪɢɜɚɹ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɪɟɤɢ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ (ɩɨ ɨɬɦɟɬɤɚɦ) 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2. 



 
Ɋɢɫɭɧɨɤ 2.2 – Ʉɪɢɜɚɹ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɪɟɤɢ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ (ɩɨ ɨɬɦɟɬɤɚɦ) 

 
Ʉɪɢɜɚɹ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɪɟɤɢ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ (ɩɨ ɦɨɳɧɨɫɬɹɦ) 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 
 

Ɋɢɫɭɧɨɤ 2.3 – Ʉɪɢɜɚɹ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɪɟɤɢ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ (ɩɨ ɦɨɳɧɨɫɬɹɦ) 
 
ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɫɭɦɦɚɪɧɚɹ ɜɵɪɚɛɨɬɤɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 

ɩɨ ɨɬɦɟɬɤɚɦ ɛɨɥɶɲɟ, ɱɟɦ ɫɭɦɦɚɪɧɚɹ ɜɵɪɚɛɨɬɤɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ɦɨɳɧɨɫɬɹɦ. 
Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɷɬɨɦ ɜɵɛɢɪɚɟɦ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɦɟɬɨɞɨɦ 
ɭɪɚɜɧɟɧɢɹ ɨɬɦɟɬɨɤ. 
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2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 
Ɋɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ 

ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɤɪɵɜɚɬɶɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɬɚɧɰɢɹɦɢ, ɞɥɹ ɱɟɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ ɷɬɢ ɫɬɚɧɰɢɢ ɜ ɝɪɚɮɢɤɢ, ɢɫɩɨɥɶɡɭɹ ɡɚɞɚɧɧɭɸ ɩɨ ɧɢɦ 
ɢɫɯɨɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. 

. 
2.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɢɸɧɟ (ɢɸɥɟ) ɢ 
ɞɪɭɝɢɯ ɦɟɫɹɰɚɯ 
 

ɂɫɩɨɥɶɡɭɹ ɪɢɫɭɧɨɤ ɂɄɇ  ɧɚɯɨɞɢɦ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ. ȼ  ɢɸɧɟ: 

            ܰ˓˃˄.ˋˡˎ˟.ʒЭʠ =  ܰˋˡˎ˟ ˒ˋˍʒЭʠ +  ܰˋˡˎ˟ ˄˃ˊ˃ʒЭʠ = ͳ͹ + Ͷ = ʹͳ ʛʑ˕                                    ሺ͵Ͳሻ 
 
ɉɪɨɜɟɞɹ ɚɧɚɥɨɝɢɱɧɭɸ ɪɚɛɨɬɭ ɧɚ ɡɚɪɚɧɟɟ ɩɨɫɬɪɨɟɧɧɵɯ ɞɥɹ ɧɢɯ ɂɄɇ  

ɧɚɯɨɞɢɦ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ. ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɨɞɢɦ ɜ 
ɬɚɛɥɢɰɭ 2.21. 

  
Ɍɚɛɥɢɰɚ 2.21 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ Ɍɚɫ-ɘɪɹɯɫɤɨɣ Ƚɗɋ 

Ɇɟɫɹɰ 
 
 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ 
Nɝɚɪ, 
Ɇȼɬ 

 ɗɛ,ˏˎːˍʑ˕ ∙ ˚ ɗɩ,ˏˎːˍʑ˕ ∙ ˚ 

Nɛ, 
Ɇȼɬ 

 
Nɩ, Ɇȼɬ 

 

Nɪɚɛ, 
Ɇȼɬ 

 
1 25 0,08 0,52 3 47 50 
2 6 0,08 0,06 3 21 24 
3 6 0,08 0,07 3 21 24 
4 6 0,08 0,06 3 17 20 
5 7 0,08 0,08 3 17 20 
6 7 0,09 0,08 4 19 23 
7 8 0,10 0,10 4 17 21 
8 8 0,10 0,10 4 19 23 
9 8 0,10 0,10 4 25 29 
10 8 0,10 0,10 4 28 32 
11 7 0,09 0,08 4 23 27 
12 25 0,08 0,52 3 47 50 

 
Ɂɧɚɧɢɟ ɞɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɵɩɨɥɧɟɧɢɹ 

ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 2.4. 



30 
 

 
 

Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
 
 

 

 
 

0

200

400

600

800

1000

1200

1400

I II III IV V V
I

V
II

V
II

I IX X X
I

X
II

Ɋɟɦɨɧɬ Ɍɗɋ

Ɋɟɦɨɧɬ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ
Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 
Ɍɗɋ
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ



31 
 

3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ 
ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ. 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
ʒЭʠሺܳʒЭʠሻܪ            = ̝ܸ)ʑʐݖ ˓˃˄൯ − ʜʐሺܳʜʐሻݖ − ∆ℎ;                                                       ሺ͵ͳሻ 
 

ɝɞɟݖʑʐ(ܸ̝ ˓˃˄൯ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ 
ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ܸ̝ ˓˃˄ ɨɬ ɨɬɦɟɬɤɢ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ 
ɍɆɈ; ݖʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɯɨɞɚ ܳʜʐ; ∆ℎ – ɡɚɞɚɧɧɵɟ ɩɨɬɟɪɢ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ (∆ℎ = Ͳ,Ͳʹ ˏ). 

Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɯɨɞɨɦ ɜ ɫɪɚɛɨɬɤɟ–ɧɚɩɨɥɧɟɧɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ: 
 ܳ௠𝑖௡ = ͶͲ ˏଷ/˔, 

 
ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
             ˖ܰ˔˕˒˓ʒЭʠ = ݇ே ∙ ܳʒЭʠ ∙  ʒЭʠ,                                                                                      ሺ͵ʹሻܪ
 

ɝɞɟ ˖ܰ˔˕˒˓ʒЭʠ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; ݇ே – ɡɚɞɚɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (݇ே = ͺ,͹). 
 

ɇɢɠɟ ɬɨɱɤɢ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɨɝɪɚɧɢɱɟɧɨ ɥɢɧɢɟɣ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɡɚɜɢɫɢɦɨɫɬɢ: 

 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ ˓ேܪʒЭʠܪ√ ,                                                                                              ሺ͵͵ሻ 

 
ɝɞɟ  ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪɟ ܪே˓. 

ɉɚɪɚɦɟɬɪɵ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ ɜɵɲɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ⱦɚɧɧɵɟ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ ɇȻ ɇɚɩɨɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɯɨɞɭ 

ɫɚɧ.ɩɪɨɩɭɫɤɚ ܳː˄,  ˏଷ/ܿ 
ܼː˄.ˊ, ˏ  ܼː˄.ˊ, ˏ ʜʜʞʢ, ˏ ʜʢʛʝ, ,ܪ ˅ʑʐˢːܪ ˏ ˏ ܳ, ˏଷ/ܿ 

,ܪ ˏ ܳ, ˏଷ/ܿ ܪ, ˏ ܳ, ˏଷ/ܿ 

0 522,3 522,3 24,5 18,6 22,4 25,0 386,2 15,0 643,7 25 20 

60 524,0 524,2 22,6 16,7 20,6 24,8 390,1 14,8 638,3 0 20 

120 525,2 525,4 21,3 15,5 19,3 24,5 394,1 14,5 632,9     

180 526,1 526,3 20,4 14,6 18,4 24,3 398,2 14,3 627,4     

240 526,7 526,9 19,8 14,0 17,8 24,0 402,3 14,0 621,9     

300 527,2 527,4 19,4 13,5 17,3 23,8 406,5 13,8 616,3     

360 527,5 527,8 19,0 13,1 17,0 23,5 410,9 13,5 610,6     

420 527,9 528,1 18,6 12,8 16,6 23,3 415,3 13,3 605,0     

480 528,2 528,5 18,3 12,4 16,2 23,0 419,8 13,0 599,2     

540 528,5 528,9 17,8 12,0 15,8 22,8 424,4 12,8 593,4     

600 528,9 529,3 17,4 11,6 15,4 22,5 429,1 12,5 587,6     

660 529,3 529,8 16,9 11,1 14,9 22,3 433,9 12,3 581,7     

720 529,7 530,3 16,5 10,6 14,5 22,0 438,9 12,0 575,7     

780 530,1 530,7 16,0 10,2 14,0 21,8 443,9 11,8 569,7     

840 530,5 531,1 15,7 9,8 13,6 21,5 449,1 11,5 563,6     

900 530,9 531,4 15,3 9,5 13,3 21,3 454,4 11,3 557,4 
  1020 531,5 531,8 14,9 9,1 12,9 20,8 465,3 10,8 544,9     

1080 531,7 531,9 14,8 9,0 12,8 20,5 471,0 10,5 538,5     

1140 531,8 532,0 14,8 8,9 12,7 20,3 476,8 10,3 532,1     

1200 531,9 532,1 14,7 8,8 12,6 20,0 482,8 10,0 525,6     

1260 532,0 532,3 14,5 8,6 12,5 19,8 488,9 9,8 518,9     

 
Ɍɚɛɥɢɰɚ 3.1 – Ⱦɚɧɧɵɟ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ (ɩɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.1) 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ ܪ, ˏ ܳ, ˏଷ/ܿ ܪ, ˏ ܳ, ˏଷ/ܿ 

19,5 495,1 9,5 512,3 
19,3 501,6 9,3 505,5 
19,0 508,2 9,0 498,6 
18,8 514,9 8,8 491,6 
18,3 529,1 8,3 477,4 
18,0 536,4 8,0 470,1 
17,8 544,0 7,8 462,7 
17,5 551,7 7,5 455,1 
17,3 559,7 7,3 447,5 
17,0 568,0 7,0 439,7 
16,8 576,4 6,8 431,8 
16,5 585,2 6,5 423,7 
16,3 594,2 6,3 415,5 
16,0 603,4 6,0 407,1 
15,8 613,0 5,8 398,5 
15,5 622,9 5,5 389,8 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1  
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ ܪ, ˏ ܳ, ˏଷ/ܿ ܪ, ˏ ܳ, ˏଷ/ܿ 

15,3 633,1     
15,0 643,7     
17,0 568,0 

  16,8 576,4 
  16,5 585,2 
  16,3 594,2 
  16,0 603,4 
  15,8 613,0 
  15,5 622,9 
   

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ (ɪɢɫɭɧɨɤ 3.1) ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫a୶ = ʹ͵,ͺ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ; 

– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ H˓˃˔˚ = ͳ͸,Ͷ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; 

– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = ͳͷ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 
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Ɋɢɫɭɧɨɤ 3.1–Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
  

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢɫɯɨɞɹ ɢɡ ɪɟɠɢɦɧɨɝɨ 
ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ܪ௠௔௫ , ˚˔˃˓ܪ ˏ , ௠𝑖௡ܪ ˏ , ˏ ܳ௠𝑖௡ , ˏଷ/˔ ܳ௠௔௫ , ˏଷ/˔ ܪ௠𝑖௡/ܪ௠௔௫ 

23,8 16,4 15 40 594,2 0,5 
 

3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, 
ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ܪ௠௔௫=23,8 ɦ ɛɵɥɨ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ 
ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑  .ˇˈ˓˒ܪ

Ɂɚɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɭɪɛɢɧɵ ɉɅ30-ȼ ɢ ɉɅ30ɛ-ȼ 
ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 

 
 
 
 

Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ30ɚ-ȼ ɉɅ30ɛ-ȼ ܪ˒˓ˈˇ , ௠𝑖௡ܪ 30 30 ˏ ⁄௠௔௫ܪ  0,5 0,5 ݊′ଵ   ௢௣௧, ˑ˄/ˏ 126 130 ܳଵ   ௢௣௧, ˎ/˔ 890 1270 𝜂ˏ௢௣௧ 0,912 0,911 ܳ′ଵ   ௠௔௫ , ˏଷ/˔ 1,95 1,9 𝜎 ሺܳଵ  ௠௔௫, ሻ 1,0 1,0 ܦଵ   ௠ , ,ˏܪ 0,46 0,46 ˏ ,ˇˑˏݐ 8 12 ˏ ℃ 21 21 

 
ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 

ɬɨɱɤɢ ʟଵ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 
Ⱦɥɹ ɉɅ30ɛ-ȼ : ܳሺ௣ଵሻ′ = ͳ,ͺͺͻ ˏయ̝

, 𝜂ሺ௣ଵሻ′ = Ͳ,ͺͺͻ,  

Ⱦɥɹ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ ɪɚɫɱɟɬɧɵɟ ɬɨɱɤɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɞɢɚɦɟɬɪɨɜ  ɢɡɨɛɪɚɡɢɬɶ ɧɚ Ƚɍɏ ɧɟɜɨɡɦɨɠɧɨ. 

Ⱦɥɹ ɉɅ30ɚ-ȼ: ܳሺ௣ଵሻ′ = ͳ,͸ͺ ˏయ̝
, 𝜂ሺ௣ଵሻ′ = Ͳ,ͺͻ͵, 

Ⱦɥɹ ɉɅ30ɚ-ȼ: ܳሺ௣ଵሻ′ = ͳ,͸ͺ ˏయ̝
, 𝜂ሺ௣ଵሻ′ = Ͳ,ͺͻͷ, 

Ⱦɥɹ ɉɅ30ɚ-ȼ: ܳሺ௣ଵሻ′ = ͳ,ͳ͸ ˏయ̝
, 𝜂ሺ௣ଵሻ′ = Ͳ,ͻͲͺ, 
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Ⱦɥɹ ɉɅ30ɚ-ȼ: ܳሺ௣ଵሻ′ = ͳ,͵ͺ ˏయ̝
, 𝜂ሺ௣ଵሻ′ = Ͳ,ͻͲͷͷ, 

Ⱦɥɹ ɉɅ30ɚ-ȼ: ܳሺ௣ଵሻ′ = ͳ,Ͷ͵ͷ ˏయ̝
, 𝜂ሺ௣ଵሻ′ = ͲͻͲͷ, 

Ⱦɥɹ ɉɅ30ɚ-ȼ: ܳሺ௣ଵሻ′ = ͳ,͸ͻ ˏయ̝
, 𝜂ሺ௣ଵሻ′ = Ͳ,ͺͻͳ, 

Ⱦɥɹ ɉɅ30ɚ-ȼ: ܳሺ௣ଵሻ′ = ͳ,ʹͶ ˏయ̝
, 𝜂ሺ௣ଵሻ′ = Ͳ,ͻͲ͹ 

Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ ɞɥɹ ɪɚɡɧɵɯ 
ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɚ . ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɯɨɞ ɪɚɫɱɟɬɚ ɞɥɹ ɞɢɚɦɟɬɪɚ ܦଵ = ͸,͵ ˏ. 

 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ: 

 

𝜂ʡ = ͳ − ሺͳ − 𝜂ʛሻ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ ଵఱܦˏଵܦ√ ∙ ே˓భబܪˏܪ√ ∙ √𝑣ː𝑣ˏఱ ),                           ሺ͵Ͷሻ 

 
ɝɞɟ  𝜂ˏ, ,ˏଵܦ  ;ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ – ˏܪ
,ଵܦ            ,ˏே˓ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 𝑣ܪ 𝑣ː – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ 
ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ݐˏ;  ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ – ߝ ;ːݐ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɩɨɬɟɪɹɦ ɢ ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,75. 

 𝜂ʡ = ͳ − ሺͳ − Ͳ,ͺͺ͸ሻ ∙ ቌͲ,ʹͷ + Ͳ,͹ͷ ∙ √Ͳ,Ͷ͸͸,͵ఱ ∙ √ ͶͲ,Ͷ͸భబ ∙ √ ͳ,͵ͳ,ͷͳఱ ቍ = = Ͳ,ͻʹͺ 
 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɤɨɬɨɪɭɸ ɞɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɦ 
ɩɨɫɥɟ ɭɬɨɱɧɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ: 

 ˃ܰ′ = ͻ,ͺͳ ∙ ܳூ′˓ ∙ ଵଶܦ ∙ ௉ଵ,ହܪ ∙ 𝜂˕ ∙ 𝜂ˆ̝˓,                                                                   ሺ͵ͷሻ  
 

ɝɞɟ ܳூ′˓  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɍɏ ɬɭɪɛɢɧɵ (ɫɦ. 
ɩɪɢɥɨɠɟɧɢɟ Ⱥ);  ܦଵ,  .௉– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 𝜂ʡ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 𝜂ʒ̝˓ – ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,97ܪ

 ˃ܰ′ = ͻ,ͺͳ ∙ ͳ,͹͹ ∙ ͸,ଷଶ ∙ ͳ͸,Ͷଵ,ହ ∙ Ͳ,ͻʹͺ ∙ Ͳ,ͻ͹ = ͵͸ ʛʑ˕, 
 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
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′˃ݖ  = ˖ܰ˔˕˒˓ʒЭʠܰ′˃ ,                                                                                                             ሺ͵͸ሻ 

 

ɝɞɟ ˖ܰ˔˕˒˓ʒЭʠ = ͺͶ ʛʑ˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ; ˃ܰ′ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ. 
′˃ݖ  = ͺͶ͵͸ = ʹ,͵, 
 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɤɪɚɬɧɨ 2 ɢɥɢ 3. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɫɨɛɥɸɞɚɟɬɫɹ ɫɢɦɦɟɬɪɢɹ ɫɯɟɦɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɚɧɰɢɢ. 

௔ݖ  = ͵ ˛˕, 
 
Ⱦɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 ௔ܰ = ͺͶ͵ = ʹͺ ʛʑ˕, 
 
ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ: 

 ∆= 𝜂˕𝜂ˏ ,                                                                                                                         ሺ͵͹ሻ 

 
ɝɞɟ 𝜂˕– ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 𝜂ˏ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 

 ∆= Ͳ,ͻʹͺͲ,ͻͳʹ = ͳ,Ͳͷ, 
 

ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊˔ = ݊ூ˓′ ∙ ௉ܪ√ ∙ ଵܦ∆ ,                                                                                                    ሺ͵ͺሻ 

 
ɝɞɟ ݊ூ˓′  – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɍɏ ɜɵɛɪɚɧɧɨɣ 
ɬɭɪɛɢɧɵ;  ܦଵ,  ;௉– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹܪ
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݊˔ = ͳʹ͸ ∙ √ͳ͸,Ͷ ∙ ͳ,Ͳͷ͸,͵ = ͹ͻ ˑ˄/ˏˋː, 
 
ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ݊˔ = ͺ͵,͵ ˑ˄/ˏˋː. 
Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɧɚɩɨɪɨɜ ܪ௠௔௫,  ,௠𝑖௡ܪ ,˓ேܪ

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɧɚ ɍɏ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɥɢɧɢɣ ɩɪɢɜɟɞɟɧɧɨɣ 
ɱɚɫɬɨɬɵ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ݊ூ′ = ݊˔ ∙ ܪ√ଵܦ ∙ ∆,                                                                                                               ሺ͵ͻሻ 

 
ɝɞɟ ݊˔ – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ; ܪ– ɧɚɩɨɪɵܪ௠௔௫ ,  .௠𝑖௡; ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹܪ,௉ܪ

 ݊௠௔௫′ = ͺ͵,͵ ∙ ͸,͵√ͳͷ ∙ ͳ,Ͳͷ = ͳͷͷ ˑ˄/ˏˋː, 
 

˓˃˔˚′ = ͺ͵,͵ ∙ ͸,͵√ͳ͸,Ͷ ∙ ͳ,Ͳͷ = ͳ͵ʹ ˑ˄/ˏˋː, 
 ݊௠𝑖௡′ = ͺ͵,͵ ∙ ͸,͵√ʹ͵,ͺ ∙ ͳ,Ͳͷ = ͳͲ͹ ˑ˄/ˏˋː, 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊ʜ˓′  ɫ ɭɱɟɬɨɦ 

ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɭɪɚɜɧɟɧɢɹ: 

 ܳூ′ ∙ 𝜂˕ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ௉ଵ,ହܪ ∙ 𝜂ˆ̝˓ ,                                                                              ሺͶͲሻ 

 
ɝɞɟ  ܳூ′ ɢ 𝜂˕– ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɢ ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨɞɛɨɪɨɦ 
ɤɨɬɨɪɵɯ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɍɏ;  ˃ܰ – ɨɤɪɭɝɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ܦଵ,  .௉ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 𝜂ˆ̝˓ – ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,97ܪ

 ܳூ′ ∙ 𝜂˕ = ʹͺͲͲͲͻ,ͺͳ ∙ ͸,͵ଶ ∙ ͳ͸,Ͷଵ,ହ ∙ Ͳ,ͻ͹ = ͳ,ʹͺ, 
 
ɉɨɥɭɱɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ: 𝜂˕ = Ͳ,ͻͲͷ, ܳூ′ = ͳ,Ͷͳ ˏଷ/ܿ. 
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Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɸ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ ݊ʜ௠𝑖௡′ , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ  ܪ௠௔௫, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɥɹɹ ɜ ɜɵɲɟɭɤɚɡɚɧɧɨɟ ɭɪɚɜɧɟɧɢɟ ɜɦɟɫɬɨ ܪே˓ ɧɚɩɨɪ ܪ௠௔௫, ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɢ ɫɨɟɞɢɧɹɟɦ ɟɟ ɫ ɪɚɫɱɟɬɧɨɣ.  

 ܳூ′ ∙ 𝜂˕ = ʹͺͲͲͲͻ,ͺͳ ∙ ͸,͵ଶ ∙ ʹ͵,ͺଵ,ହ ∙ Ͳ,ͻ͹ = Ͳ,͸͸, 
 

ɉɨɥɭɱɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɞɚɧɧɨɣ ɬɨɱɤɢ: 𝜂˕ = Ͳ,ͻͲͳ, ܳூ′ = Ͳ,͹Ͷ ˏଷ/ܿ. 
Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫɬɪɨɢɦ ɩɪɨɜɟɞɟɧɢɟɦ ɱɟɪɟɡ ɪɚɫɱɟɬɧɭɸ 

ɬɨɱɤɭ ɥɢɧɢɢ, ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɬɤɪɵɬɢɸ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ˃଴. 
ȼɫɟ ɪɚɫɱɟɬɵ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.4 ɢ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.4 –Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ ܦଵˏ, ˏ 3,15 3,35 3,55 3,75 4 4,25 4,5 4,75 5 𝜂˕ 0,922 0,923 0,923 0,924 0,924 0,925 0,925 0,926 0,926 ௔ܰ∗, ʛʑ˕ 8,95 10,13 11,38 12,71 14,47 16,35 18,34 20,44 22,66 ܼ௔∗ , ˛˕ 9,4 8,3 7,4 6,6 5,8 5,1 4,6 4,1 3,7 ܼ௔ , ˛˕ 10 9 8 8 6 6 6 6 4 ௔ܰ, ʛʑ˕ 8,4 9,3 10,5 10,5 14,0 14,0 14,0 14,0 21,0 ∆ 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,05 1,05 ݊௖∗ , ˑ˄/ˏˋː 158 149 140 133 125 117 111 105 100 ݊௖ , ˑ˄/ˏˋː 166,7 150 142,8 136,4 125 125 115,4 107,1 100,0 ݊௠௔௫′ , ˑ˄/ˏˋː 15 148 150 151 148 157 153 150 147 ݊′˓ , ˑ˄/ˏˋː 133 127 128 129 126 134 131 128 126 ݊௠𝑖௡′ , ˑ˄/ˏˋː 106 101 102 103 100 107 104 102 100 ܳଵ · 𝜂˕, ଵܳ 1,52 1,12 1,25 1,40 1,58 1,35 1,51 0,75 1,53 ˓ܪ · 𝜂˕, ′௠௔௫ 0,77 0,75 0,7 0,68 0,79 0,70 0,63 0,56 0,76 ܳଵܪ , ˏଷ̝ ሺܪ௠௔௫ሻ 0,41 0,72 

0,64 0,57 
0,50 0,44 0,40 0,36 0,32 

 
Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ ܦଵˏ, ˏ 5,3 5,6 6 6,3 6,7 7,1 7,5 8,5 𝜂˕ 0,927 0,927 0,928 0,928 0,929 0,929 0,930 0,931 ௔ܰ∗, ʛʑ˕ 25,48 28,46 32,69 36,06 40,80 45,84 51,18 65,81 ܼ௔∗ , ˛˕ 3,3 3,0 2,6 2,3 2,1 1,8 1,6 1,3 ܼ௔ , ˛˕ 4 3 3 3 3 2 2 2 ௔ܰ, ʛʑ˕ 21,0 28,0 28,0 28,0 28,0 42,0 42,0 42,0 ∆ 
 ,05 1,05 1,05 1,05 1,05 1,05 1,05 1,05 ݊௖∗ , ˑ˄/ˏˋː 94 89 83 79 75 70 67 59 ݊௖ , ˑ˄/ˏˋː 100,0 90,9 83,3 83,3 75,0 71,4 68,2 60,0 ݊௠௔௫′ , ˑ˄/ˏˋː 156 150 147 155 148 149 151 150 ݊′˓ , ˑ˄/ˏˋː 134 128 126 132 127 128 129 128 ݊௠𝑖௡′ , ˑ˄/ˏˋː 106 102 100 105 101 101 102 102 ܳଵ · 𝜂˕, ଵܳ 1,05 1,35 1,51 1,13 1,28 1,41 1,62 1,35 ˓ܪ · 𝜂˕, ′௠௔௫ 0,68 0,81 0,70 0,64 0,56 0,75 0,68 0,53 ܳଵܪ , ˏଷ̝ ሺܪ௠௔௫ሻ 

0,49 0,26 0,22 0,49 0,18 0,16 0,14 0,11 
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ɂɡ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧɚ ɉɅ30ɚ-ȼ-630 ɢɦɟɟɬ 
ɨɩɬɢɦɚɥɶɧɭɸ ɪɚɛɨɱɭɸ ɡɨɧɭ ɫ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɨɣ ɛɥɢɡɤɨɣ ɤ ɬɨɱɤɟ ɨɩɬɢɦɭɦɚ ɩɪɢ 
ɜɫɟɯ ɪɚɫɱɟɬɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɧɟɠɟɥɢ ɞɪɭɝɢɟ ɜɚɪɢɚɧɬɵ. Ⱥ ɬɚɤ ɠɟ ɨɩɢɪɚɹɫɶ 
ɧɚ Ƚɗɋ- ɚɧɚɥɨɝ (ɉɭɬɤɢɧɫɤɚɹ Ƚɗɋ), ɭ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢ ɢɯ ɦɨɳɧɨɫɬɶ. 

ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ. 
Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ 
ɧɚɩɨɪɚ ܪ௠௔௫ɢ  ܪ௠𝑖௡ ɩɨ ɮɨɪɦɭɥɟ: 

 ܳூ′ = ܳ௠𝑖௡ܦଵଶ ∙ ܼ ∙ ܪ√ ∙ ∆,                                                                                                 ሺͶͳሻ 

 
ɝɞɟ  ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ; ܦଵ–ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ܪ – ɧɚɩɨɪ, ܪ௠௔௫ɢɥɢ ܪ௠𝑖௡; ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ܼ = ͳ– ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɩɨɩɭɫɤ. 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (41) ɞɥɹ ɉɅ30ɚ-ȼ-630: 
 ܳூ′ = ܳ௠𝑖௡ܦଵଶ ∙ ܼ ∙ ௠௔௫ܪ√ ∙ ∆ = ͻͺ͸,͵ଶ ∙ √ʹ͵,ͺ ∙ ͳ,Ͳͷ = Ͳ,ͷͲ ˏଷ̝ = ͷͲͲ ˎ/˔, 

 ܳூ′ = ܳ௠𝑖௡ܦଵଶ ∙ ܼ ∙ ௠𝑖௡ܪ√ ∙ ∆ = ͻ͵͸,͵ଶ ∙ √ͳͷ ∙ ͳ,Ͳͷ = Ͳ,͸ͻ ˏଷ̝ = ͸ͻͲ ˎ/˔. 
 

Ⱥɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɞɥɹ ɞɪɭɝɢɯ ɝɢɞɪɨɬɭɪɛɢɧ, ɪɟɡɭɥɶɬɚɬɵ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.6, 3.7, 3.8. 

 
Ɍɚɛɥɢɰɚ 3.6 – Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ. 
Ɍɭɪɛɢɧɚ ɉɅ30ɚ-ȼ-315 ɉɅ30ɚ-ȼ-335 ɉɅ30ɚ-ȼ-355 ɉɅ30ɚ-ȼ-375 
ɉɪɢ ܪ௠௔௫  ͶͳͲ  ˎ/˔ ͹͵Ͳ ˎ/˔ ͸ͷͲ ˎ/˔ ͷͺͲ ˎ/˔ 
ɉɪɢ ܪ௠𝑖௡  ͳͳͻͲ ˎ/˔. ͳͲͷͲ ˎ/˔. ͻͶͲ ˎ/˔ ͺͶͲ ˎ/˔ 
 
Ɍɚɛɥɢɰɚ 3.7 – Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ. 
Ɍɭɪɛɢɧɚ ɉɅ30ɚ-ȼ-425 ɉɅ30ɚ -ȼ-450 ɉɅ30ɚ-ȼ-475 ɉɅ30ɚ-ȼ-530 
ɉɪɢ ܪ௠௔௫  ͶͷͲ ˎ/˔ ͶͲͲ  ˎ/˔ ͵͸Ͳ ˎ/˔ ͷͲͲ ˎ/˔ 
ɉɪɢ ܪ௠𝑖௡   ͸ͷͲ ˎ/˔. ͷͺͲ ˎ/˔. ͷʹͲ ˎ/˔ ͸ͻͲ ˎ/˔ 
 
Ɍɚɛɥɢɰɚ 3.8 – Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ. 
Ɍɭɪɛɢɧɚ ɉɅ30ɚ-ȼ-630 ɉɅ30ɚ-ȼ-670 ɉɅ30ɚ-ȼ-710 ɉɅ30ɚ-ȼ-750 ɉɅ30ɚ-ȼ-850 
ɉɪɢ ܪ௠௔௫  ͷͲͲ ˎ/˔ ͳͺͲ  ˎ/˔ ͳ͸Ͳ ˎ/˔ ͳͶͲ ˎ/˔ ͳͳͲ ˎ/˔ 
ɉɪɢ ܪ௠𝑖௡  ͸ͻͲ ˎ/˔. ʹ͸Ͳ ˎ/˔. ʹ͵Ͳ ˎ/˔ ʹͳͲ ˎ/˔ ͳ͸Ͳ  ˎ/˔ 
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ɉɪɢ ɜɵɛɪɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ-335, ɉɅ30ɚ-ȼ-355 ɢ 

ɉɅ30ɚ-ȼ-375, ɉɅ30ɚ –ȼ-530, ɉɅ30ɚ-ȼ-630   ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 
ɪɚɫɯɨɞɟ, ɬɚɤ ɤɚɤ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɫɯɨɞɚɦ, 
ɧɟ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɪɚɛɨɱɟɝɨ ɞɢɚɩɚɡɨɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ܼ˓.ˍ. = ʜʐሺܳʜʐሻݖ +  ௌ,                                                                                          ሺͶʹሻܪ

 
ɝɞɟ  ݖʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɪɚɫɯɨɞɟ ܳʜʐ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪௌ. 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɢ ɪɚɫɯɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 3.2. 

 
Ɋɢɫɭɧɨɤ 3.2 - Ʉɪɢɜɚɹ ɫɜɹɡɢ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɢ ɪɚɫɯɨɞɚ 

 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɫɥɭɱɚɟɜ, ɬɪɟɛɭɸɳɢɯ 

ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɦɨɳɧɨɫɬɢ; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɦɨɳɧɨɫɬɢ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
ௌܪ  = ܤ − ʜʐሺܳʜʐሻͻͲͲݖ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼʤ.ʞʚ.                                                         ሺͶ͵ሻ 
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ɝɞɟ  ܤ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɜɧɨɟ 10,33 ɦ ɜɨɞ.ɫɬ.; 𝜎 –ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; ܪ –ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ݖʜʐሺܳʜʐሻ. ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɉɅ ɪɚɜɧɚ 0. 

Ɋɚɫɫɱɢɬɚɟɦ ɞɨɩɭɫɬɢɦɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɉɅ30ɚ-ȼ ɞɢɚɦɟɬɪɨɦ 
6,3 ɦ. 

Ⱦɥɹ ɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ-630: 
ௌܪ    = ͳͲ,͵͵ − ͷʹ͸,͸͹ͻͲͲ − Ͳ,͸ ∙ ͳͷ − ͳ,ͷ = ʹ,ͳͶ ˏ, 

ௌܪ    = ͳͲ,͵͵ − ͷʹ͸,͵ͺͻͲͲ − Ͳ,Ͷͻ ∙ ͳ͸,Ͷ − ͳ,ͷ = −Ͳ,ʹͳ ˏ, 
 
ௌܪ    = ͳͲ,͵͵ − ͷʹͶ,ͷͻͻͲͲ − Ͳ,ʹ͸ ∙ ʹ͵,ͺ − ͳ,ͷ = ʹ,ͺ͹ ˏ, 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.9. 
 

Ɍɚɛɥɢɰɚ 3.9 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 
Ɍɢɩ ɬɭɪɛɢɧɵ  Hs1, ɦ Hs2, ɦ Hs3, ɦ 
ɉɅ30ɚ-ȼ-315 0,44 -2,74 0,56 
ɉɅ30ɚ-ȼ-335 0,49 -2,44 0,56 
ɉɅ30ɚ-ȼ-355 0,49 -2,56 0,55 
ɉɅ30ɚ-ȼ-375 1,76 0,26 1,7 
ɉɅ30ɚ-ȼ-425 2,85 2,36 2,85 
ɉɅ30ɚ-ȼ-450 1,97 1,46 1,59 
ɉɅ30ɚ-ȼ-475 2,85 1,91 2,39 
ɉɅ30ɚ-ȼ-530 2,85 1,91 2,39 
ɉɅ30ɚ-ȼ-630 2,14 -0,21 2,87 
ɉɅ30ɚ-ȼ-670 2,85 1,91 2,39 
ɉɅ30ɚ-ȼ-710 2,85 1,91 2,39 
ɉɅ30ɚ-ȼ-750 2,85 1,91 2,39 
ɉɅ30ɚ-ȼ-850 2,85 1,91 2,39 

 
ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɬɦɟɬɨɤ ɭɫɬɚɧɨɜɤɢ ɊɄ 

ɩɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɭɸ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɚɹ ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɪɚɫɫɱɢɬɚɧɚ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɚ ɡɧɚɱɢɬ, ɞɥɹ 
ɞɪɭɝɢɯ ɜɚɪɢɚɧɬɨɜ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɛɭɞɟɬ ɨɞɧɨɡɧɚɱɧɨ ɨɛɟɫɩɟɱɟɧɚ, ɬɨ 
ɟɫɬɶ ɢɦɟɟɦ: 

ɉɅ30ɚ-ȼ-630:  ܪ௦ =  −Ͳ,ʹͳ ˏ  ɢ ∇ܼ˓.ˍ. = ͷʹ͸,͵ͺ ˏ. 
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Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ30ɚ-ȼ-630 ɬɚɤ ɤɚɤ 
ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢ ɞɚɧɧɨɦ ɞɢɚɦɟɬɪɟ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɚɢɦɟɧɶɲɚɹ ɢ 
ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɚɹ ɩɪɢ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨ ɢ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɨɛɴɟɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ. 

 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ ɥɢɛɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ, ɟɫɥɢ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɞɨɛɪɚɬɶ ɝɟɧɟɪɚɬɨɪ ɩɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ.  

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏ = ௔ܰܿ߮ݏ݋ = ʹͺͲ,ͺͷ = ͵ʹ,ͻ ʛʑ ∙ ʏ,                                                                    ሺͶͶሻ 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
 ˓ = ͸ͲͲͲ݊௖ = ͸ͲͲͲͺ͵,͵ = ͹ʹ                                                                                          ሺͶͷሻ 

 
 
ɉɨ ɪɚɫɱɟɬɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ɋȼ-650/150-72, 

ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.10. 
 

Ɍɚɛɥɢɰɚ 3.10 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-650/150-72 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ܵːˑˏ, ʛʑʏ 32,9 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ʟːˑˏ, ʛʑ˕ 27,9 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܿ߮ݏ݋, ˑ. ˈ. 0,85 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ːܷˑˏ, ˍʑ 10,5 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ːܫ ˑˏ, ˍʏ 1,04 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊ːˑˏ, ˑ˄/ˏˋː 83,3 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ܺௗ , ˑ. ˈ. 0,85 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܺ’ௗ , ˑ. ˈ. 0,34 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܺ”ௗ , ˑ. ˈ. 0,29 

 
3.5 Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, ɜɡɹɬɵɣ ɢɡ Ƚɍɏ (ɩɪɢɥɨɠɟɧɢɟ 1): 
 
˔˒ = ʹͳͲ, 
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ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɚɤɠɟ ɢɡ Ƚɍɏ: 
ݎ˅  ˘ = ͳ,͹ͺͻ ∙ ଵܦ = ͳ,͹ͺͻ ∙ ͸,͵ = ͳͳ,ʹ͹ ˏ,                                                           ሺͶ͸ሻ 

 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ:  
˘˅ܦ  = ͻ,ͺ ˏ,  

௔ݎ  = ʹ˓˃ːܦ = ͻ,ͺʹ = Ͷ,ͻ ˏ 

 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
˘˞˅ܦ  = ͺ,ͷ͹ ˏ,  

 
ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨ Ƚɍɏ: 
 ܾ଴ = Ͳ,Ͷ ∙ ଵܦ = Ͳ,Ͷ ∙ ͸,͵ = ʹ,ͷʹ ˏ,                                                                        ሺͶ͹ሻ 

 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
˕˔ܤ  = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = ʹ,ͷʹ + Ͳ,ͲͲ͵͵ ∙ ͸,͵ = ʹ,ͷͶ ˏ,                               ሺͶͺሻ 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɜɡɹɬɚɹ ɩɨ ɝɪɚɮɢɤɭ 
 𝑣˔˓ = :௣൯ܪ)݂ ߭˅˘ = ͵,Ͷͷ ˏ/˔. 
 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɦɨɳɧɨɫɬɢ ɢ 

ɧɚɩɨɪɚ: 
 ்ܳ =  ܰͻ,ͺͳ ∙ ௣ܪ ∙ 𝜂˓˃˔˚ = ʹͺͲͲͲͻ,ͺͳ ∙ ͳͷ ∙ Ͳ,ͻʹͺ = ʹͲͷ,Ͳͷ ˏଷ˔ ,                              ሺͶͻሻ 

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ்ܳ ∙ ͵͸Ͳ = ʹͲͷ,Ͳͷ ∙ ʹͳͲ͵͸Ͳ = ͳͳͻ,͸ͳ ˏଷ˔ ,                                                        ሺͷͲሻ 

ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ܳ𝑖ɓ˅˘ = ͳͳͻ,͸ͳ͵,Ͷͷ = ͵Ͷ,͸͹ ˏଶ,                                                                          ሺͷͳሻ 

 
ɒɢɪɢɧɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
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˃˅˘ = ݎ˅ ˘ − ௔ݎ = ͳͳ,ʹ͹ − Ͷ,ͻ = ͸,͵͹ˏ,                                                              ሺͷʹሻ 

 
ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܾ˅˘ = ͳ͵,Ͷ ˏ. 
 
ȼ ɬɚɛɥɢɰɟ 3.11 ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, 

ɜɵɩɨɥɧɟɧɧɵɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ MicrosoftExcel: 
 

Ɍɚɛɥɢɰɚ 3.11 – Ɋɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɋɄ 
 ȼɟɥɢɱɢɧ

ɚ 
ɋɟɱɟɧɢɹ 

№ ˅˘ 1 2 3 4 5 6 7 8 9 10 ˅˞˘ 

1 ri 11,27 10,69 10,11 9,53 8,95 8,38 7,80 7,22 6,64 6,06 5,48 4,90 
2 bi 13,40 12,41 11,42 10,43 9,44 8,46 7,47 6,48 5,49 4,50 3,51 2,52 
3 ai 7,82 7,55 7,29 7,02 6,76 6,49 6,23 5,96 5,70 5,43 5,17 4,90 
4 rk 1,60 1,54 1,49 1,43 1,38 1,32 1,27 1,22 1,16 1,11 1,05 1,00 
№ ȼɟɥɢɱɢɧ

ɚ 

ɋɟɱɟɧɢɹ ˅˘ 1 2 ͵ 4 5 ͸ 7 8 ͻ 10 ɜɵɯ 
5 rk/ra 0,47 0,43 0,40 0,36 0,32 0,28 0,24 0,20 0,15 0,10 0,05 0,00 
6 ln (rk/ra) 2,30 2,18 2,06 1,95 1,83 1,71 1,59 1,47 1,35 1,24 1,12 1,00 
7 ri/ra 0,83 0,78 0,72 0,67 0,60 0,54 0,46 0,39 0,30 0,21 0,11 0,00 
8 ln (ri/ra) 11,16 9,68 8,28 6,94 5,69 4,53 3,47 2,51 1,67 0,96 0,39 0,00 
9 b∙ln (ri/ra) 29,17 28,18 27,19 26,20 25,21 24,22 23,23 22,24 21,26 20,27 19,28 18,29 
10 rk∙ctgγ 13,62 12,19 10,79 9,42 8,10 6,81 5,56 4,36 3,20 2,08 1,02 0,00 

11 
rk∙ctgγ∙ 
ln(rk/ra) 10,88 9,89 8,90 7,91 6,92 5,94 4,95 3,96 2,97 1,98 0,99 0,00 

12 mi 8,76 7,73 6,73 5,77 4,86 4,00 3,19 2,44 1,77 1,19 0,70 0,34 
13 Ji 210,0 185,2 161,3 138,4 116,5 95,8 76,4 58,6 42,5 28,5 16,9 8,1 
14 φi 11,27 10,69 10,11 9,53 8,95 8,38 7,80 7,22 6,64 6,06 5,48 4,90 
15 Qi 13,40 12,41 11,42 10,43 9,44 8,46 7,47 6,48 5,49 4,50 3,51 2,52 

 
ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ 

˔˒ = ݂ሺݎ𝑖ሻ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.3. 
ɉɭɬɟɦ ɪɚɡɛɢɟɧɢɹ ɝɪɚɮɢɤɚ ɧɚ ɢɧɬɟɪɜɚɥɵ ɫ ɲɚɝɨɦ  

𝑖 = ͳͷ° ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, 
ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 3.12. 

 
Ɍɚɛɥɢɰɚ 3.12 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

φ0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 

ɦ 4,4 5,5 6,1 6,7 7,2 7,7 8,2 8,6 9 9,4 9,8 10,3 10,6 10,9 11,27 
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Ɋɢɫɭɧɨɤ 3.3– ɝɪɚɮɢɤ˔˒ = ݂ሺݎ𝑖ሻ 

 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɢɡ Ƚɍɏ . 
 ʑ’ = ʹ,͸ͻͷ ∙ ଵܦ = ʹ,͸ͻͷ ∙ ͸,͵ = ͳ͸,ͻͺ ˏ                                                            ሺͷ͵ሻ  
 
Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɩɨɞɜɨɞɚ B′ > 7 (ɦ), ɬɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɵɣ 

ɛɵɱɨɤ, ɬɨɥɳɢɧɚ ɤɨɬɨɪɨɝɨ ɧɚɡɧɚɱɚɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܾ = ͳ + ܳ௠௔௫ͶͲͲ = ͳ + ʹͲͷ,ͲͷͶͲͲ = ͳ,ͷ ˏ,                                                                  ሺͷͶሻ 

 
Ƚɞɟ ܳ௠௔௫– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ;  
 ܳ௠௔௫ =  ܰͻ,ͺͳ ∙ ௣ܪ ∙ 𝜂˓˃˔˚ = ʹͺͲͲͲͻ,ͺͳ ∙ ͳͷ ∙ Ͳ,ͻʹͺ = ʹͲͷ,Ͳͷ ˏଷ̝ ,                          ሺͷͷሻ 

 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɩɨɞɜɨɞɚ ɫ ɭɱɟɬɨɦ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɛɵɱɤɚ: 
ܤ  = ′ܤ + ܾ = ͳ͸,ͻͺ + ͳ,ͷ = ͳͺ,Ͷͺ ˏ.                                                               ሺͷ͸ሻ 

  
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɛɟɬɨɧɧɭɸ ɫɩɢɪɚɥɶɧɭɸ ɤɚɦɟɪɭ 

(ɩɪɢɥɨɠɟɧɢɟ 2). 
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3.6 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧ. ȿё ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴёɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ 
ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɫɩɪɚɜɨɱɧɨɦ ɩɨɫɨɛɢɢ 
«Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ», 
ɱɚɫɬɶ 1, ɫɬɪ. 144 [2] ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ Ɇɇɍ: 

Ɇɇɍ 12,5/1-40-12,5-2 – ɷɬɨ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 12,5 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 
4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ ȽȺ 12,5/1-40, ɢɦɟɸɳɢɦ 
ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 12,5 ɦ3 ɫ 2 ɧɚɫɨɫɚɦɢ. 

 
3.7 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [2] (ɬɚɛɥɢɰɚ 9.2, ɫɬɪ. 103), ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ.  
Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ ɞɢɚɦɟɬɪɨɦ D1=6,3 ɦ: ɷɬɨ ɗȽɊɄ-2ɂ1-

150-4; ɬɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɗȽɊ-2ɂ1 (ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ 
ɦɢɤɪɨɫɯɟɦɚɯ); ɬɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ ɗȽɊɄ-150-4. 

 
3.8 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 
3.8.1 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 
ȼɚɥ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

 
Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ݊˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ʹͺͲͲͲͺ͵,͵ = ͵,ʹ͹ ˍʜ ∙ ˏ,                          ሺͷ͹ሻ 

 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ): 

˅∗ܦ  ൒ ቆͷ,ͳ ∙ ʛˍ˓߬ˇˑ˒ ቇ଴.ଷଷ = (ͷ,ͳ ∙ ͵,ʹ͹͵Ͳ )଴.ଷଷ = ͳ,ͷ͵ʹ ˏ                                       ሺͷͺሻ 

 
ɝɞɟ ߬ˇˑ˒ = ͵Ͳ ÷ ͵ͷɆɩɚ; 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɚɥɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 
ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: ܦ˅ = ͳ͸ͲͲ ˏˏ. 
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3.8.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɦ ɟɝɨ ɪɚɡɦɟɪɵ ɢ ɩɪɨɜɟɪɹɟɦ ɩɨ 
ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 

Ɋɚɞɢɚɥɶɧɭɸ ɫɢɥɭ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ: 

 ܴ˓˃ˇ = Ͳ,ͺ ∙ ܰ݊˔ˋː˘ ∙ ଵܦ = Ͳ,ͺ ∙ ʹͺͲͲͲͺ͵,͵ ∙ ͸,͵ = Ͷʹ,͸ͺ ˍʜ.                                                    ሺͷͻሻ 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀˒, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ (15 ÷ 20) ɦɦ ɛɨɥɶɲɟ ܦ˅:  
 ݀˒ = ˅ܦ + Ͳ,Ͳʹ = ͳ,͸ + Ͳ,Ͳʹ = ͳ,͸ʹ ˏ.                                                             ሺ͸Ͳሻ 
 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 

ˇ˖݌  = ܴ˓˃ˇ݀˒ ∙ ℎ˒ = Ͷʹ,͸ͺͳ,͸ʹ ∙ Ͳ,Ͷ = ͸ͷ,ͺ͸ ˍʞ˃,                                                             ሺ͸ͳሻ 

 
ɝɞɟ   ℎ˒ = Ͳ,Ͷ ˏ, ɜɡɹɬ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɬɚɛɥɢɰɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ܦ˅. 

 
Ⱦɥɹ ɤɨɥɶɰɟɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 

ɞɨɩɭɫɤɚɟɦɨɟ [рɭɞ] ɪɚɜɧɨ: 
[ˇ˖݌]  = ʹͻ ∙ ܷ = ʹͻ ∙ ͳͶ,ͳʹ = ͶͲͻ,Ͷͺ ˍʞ˃,                                                       ሺ͸ʹሻ 
 ˆˇˈ    ܷ = ߨ ∙ ݊˔ˋː˘ ∙ ݀ʞ͵Ͳ = ͵,ͳͶ ∙ ͺ͵,͵ ∙ ͳ,͸ʹ͵Ͳ = ͳͶ,ͳʹ ˏ ˔ˈˍ⁄ ,                                 ሺ͸͵ሻ 

 
Ɍɨɝɞɚ: ݌˖ˇ < [ˇ˖݌] → ͸ͷ,ͺ͸ < ͶͲͻ,Ͷͺ ˍʞ˃ → ˖˔ˎˑ˅ˋˈ ˅˞˒ˑˎːˈːˑ. 

 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ.  
Ɉɩɪɟɞɟɥɢɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 

            ܴଵ =  ܴ ˓˃ˇ ሺͳ +  ʹcos ߙ + ሻሻ ߙ ʹሺݏ݋ܿʹ  = Ͷʹ,͸ͺͳ + ʹ cos ቀ͵͸Ͳͺ ቁ + ʹcos ሺʹ ∙ ͵͸Ͳͺ ሻ == ͵͸,ͻ͹ ˍʜ,                                                                                                     ሺ͸Ͷሻ 
  
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
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ˇ˖݌ = ܴ˓˃ˇ݈˔ˈˆˏ ∙ ℎ˒ = Ͷʹ.͸ͺͲ,ͷͶ ∙ Ͳ,Ͷ = ͳͻ͹.͸ ˍʞ˃,                                                          ሺ͸ͷሻ 

 
ɝɞɟ  ݈˔ˈˆˏ- ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱɟɦ 

 ݈˔ˈˆˏ = Ͳ,ͺͷ ∙ ߨ ∙ ݀ʞܼ˔ˈˆˏ = Ͳ,ͺͷ ∙ ͵,ͳͶ ∙ ͳ,͸ʹͺ = Ͳ,ͷͶ ˏ,                                              ሺ͸͸ሻ 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 

ɞɨɩɭɫɤɚɟɦɨɟ [рɭɞ] ɪɚɜɧɨ: 
[ˇ˖݌]  = ͷͲ ∙ ܷ = ͷͲ ∙ ͳͶ,ͳʹ = ͹Ͳ͸ ˍʞ˃,                                                            ሺ͸͹ሻ 

 
Ɍɨɝɞɚ: ݌˖ˇ < [ˇ˖݌] → ͳͻ͹.͸ < ͹Ͳ͸ ˍʞ˃ → ˖˔ˎˑ˅ˋˈ ˅˞˒ˑˎːˈːˑ. 

 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ɉɨ ɪɚɫɱɟɬɚɦ ɜɢɞɧɨ, ɱɬɨ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɩɨɞɲɢɩɧɢɤɨɜ 
ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɟɧɢɹ (݌˖ˇ >  Ⱦɥɹ .([ˇ˖݌]
ɭɫɬɚɧɨɜɤɢ ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɬ.ɤ. ɫɟɝɦɟɧɬɧɵɟ ɩɨɞɲɢɩɧɢɤɢ 
ɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɱɧɵ, ɦɟɧɟɟ ɬɪɭɞɨɟɦɤɢ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɭɞɨɛɧɟɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ Ƚɗɋ.  

 
3.9 ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
 Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɈɋɌ 108.023.105-84 [3].  
ɉɪɢ ɞɢɚɦɟɬɪɟ D1= 6,3 ɦ ɢ ɡɨɧɬɢɱɧɨɦ ɬɢɩɟ ɝɟɧɟɪɚɬɨɪɚ ɜɵɛɢɪɚɟɬɫɹ 4 ɫɯɟɦɚ 

ɤɨɦɩɨɧɨɜɤɢ ɬɭɪɛɢɧɵ ɩɪɢ ɤɨɬɨɪɨɣ ɩɨɞɩɹɬɧɢɤ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɨɩɨɪɟ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɤɪɵɲɤɟ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

ȼɟɪɯɧɢɣ ɩɨɞɲɢɩɧɢɤ ɝɟɧɟɪɚɬɨɪɚ ɪɚɫɩɨɥɨɠɟɧ ɜ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɟ.  
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
4.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ 
Ƚɟɧɟɪɚɬɨɪɵ ɋɢɫɬɟɦɚ 

Ɋ, Ɇȼɬ*n ːܷˑˏ, ˍʑ cos ߮ˆ ːܷˑˏ, ˍʑ ܵˍˊ, ɆȼȺ ɉɪɨɬɹɠɟɧɧɨɫɬɶ 
ɥɢɧɢɢ, ɤɦ 

98,7 10,5 0,85 110 1500 100 

 
- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cos ɔ˔ = Ͳ,ͺͷ. 
- ȼɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ T୫a୶ = ͶͲͲͲ ɱ/ɝɨɞ. 
- Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ  P̝ .ː. = Ͳ,Ͳͳ ∙ P̟ ˔˕.ʒЭʠ. 
- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɚɜɟɧ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ cos ɔ˔.ː. = cos ɔːˑˏ. 
 

4.2 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 
Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ. 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 

ɫɚɦɵɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɬɚɤ ɤɚɤ 
ɨɬ ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, 
ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ. 

ɉɨ ɤɚɪɬɟ – ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ Ɉɯɨɬɫɤɨɝɨ ɪɚɣɨɧɚ 
ɩɨɞɫɬɚɧɰɢɣ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɉɋ «Ɍɨɦɦɚɬ» 110 ɤȼ ɫ 
ɪɚɫɫɬɨɹɧɢɟɦ 100 ɤɦ. 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɫɯɟɦɵ ɤɚɤ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ 
ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬɚɤ ɢ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ ɞɥɹ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɍɢɩ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
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Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
 

4.3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
4.3.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ɋȼ-650/150-72, 

ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-650/150-72 
 
 
 
 
 
 
 
 
 
 
 

 
4.3.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 
ɛɥɨɤɨɦ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

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

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ܵːˑˏ, ʛʑʏ 32,9 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ʟːˑˏ, ʛʑ˕ 27,9 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܿ߮ݏ݋, ˑ. ˈ. 0,85 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ːܷˑˏ, ˍʑ 10,5 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ːܫ ˑˏ, ˍʏ 1,04 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊ːˑˏ, ˑ˄/ˏˋː 83,3 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ܺௗ , ˑ. ˈ. 0,85 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܺ’ௗ , ˑ. ˈ. 0,31 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܺ”ௗ , ˑ. ˈ. 0,29 
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ܵ˓˃˔˚ = ʟ˖˔˕ − ʟ˔ːcos ߮ˆ = ʹ͹,ͻ − Ͳ,Ͳͳ · ʹ͹,ͻͲ,ͺͷ = ͵ʹ,Ͷͻ ʛʑʏ;                                ሺ͸ͺሻ 

ɝɞɟ    P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɇ-40000/110-ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.3 

 
Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ 40000/110–ɍ1 Sːˑˏ, ɆȼȺ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

40 115 11 12,5 220 55 1,1 
 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
            ɒ = (Ͳ,ͳʹͶ + ʡ୫a୶ͳͲସ )ଶ ∙ ͺ͹͸Ͳ = (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚ˆˑˇ    ሺ͸ͻሻ 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − μ ∙ T˒ ˎ − ω ∙ T˅ ,                                                            (70) 
 
ɝɞɟ     μ = 1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ; T˒ ˎ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω = 0,025 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ; T˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 
 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚. 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,Ͳͷͷ ∙ ͺ͹ʹͻ = ͶͺͲ,Ͳͻͷ ʛʑ˕ ∙ ˚                   (71) 
 
ɝɞɟ    nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
            ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ ɒ = Ͳ,ʹʹͲͳ ∙ (ʹ͹,ͻͶͲ )ଶ ∙ ʹͶͲ= ʹͻͳ,͹ ʛʑ˕ ∙ ˚,                                                                                           ሺ͹ʹሻ 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɬɪɟɯ  

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
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 ʗ˒ˑ˕ሺଵሻ = ሺ∆W˘˘ + ∆Wːሻ ∙ T୫a୶ ∙ ɀ଴,                                                                    ሺ͹͵ሻ        
 
ɝɞɟ     ɀ଴ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ʛʑ˕ ∙ ˚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 ʗ˒ˑ˕ሺଵሻ = ሺͶͺͲ,Ͳͻͷ + ʹͻͳ,͹ሻ ∙ ͶͲͲͲ ∙ Ͳ,ͻ = ʹ͹͹ͺ,Ͷ͸ʹ ɬɵɫ. ɪɭɛ./ɝɨɞ. 
 
Ⱦɥɹ 3 ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ = ͵ ∙ ʹ͹͹ͺ,Ͷ͸ʹ = ͷͷͷ͸,ͻʹͶ ɬɵɫ. ɪɭɛ./ɝɨɞ. 
 

4.3.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ 
ɛɥɨɤɨɦ 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 

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

           S˓˃˔˚ = ʹ ∙ ሺʟʒ ːˑˏ − ʟ˔.ː.ሻcosɔʒ = ʹ ∙ ሺʹ͹,ͻ − ʹ͹,ͻ ∙ Ͳ,ͲͳሻͲ,ͺͷ = ͸Ͷ,ͻͻ ʛʑ ∙ ʏ         ሺ͹Ͷሻ 

 
ɝɞɟ P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɪɚɧɫɢɧɠɢɧɢɪɢɧɝ" ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 
ɌȾɐ-80000/110-ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 
Ɍɚɛɥɢɰɚ 4.4– Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɊȾɐ 80000/110–ɍ1 Sːˑˏ, 

ɆȼȺ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

80 115 11 10,5 310 40 0,23 
 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 
 ɒ = (Ͳ,ͳʹͶ + ʡ୫a୶ͳͲସ )ଶ ∙ ͺ͹͸Ͳ = (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ == ʹͶͲͷ ˚ˆˑˇ                                                                                        ሺ͹ͷሻ 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − μ ∙ T˒ ˎ − ω ∙ T˅ ,                                                           (76) 
 

ɝɞɟ     μ = 1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ; T˒ ˎ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; 
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ω = 0,025 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ; T˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 

 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚. 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,ͲͶͲ ∙ ͺ͹ʹͻ = ͵Ͷͻ,ͳ͸ ʛʑ˕ ∙ ˚,                    (77) 
 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ ɒ = Ͳ,͵ͳͲͳ ∙ (͸Ͷ,ͻͻͺͲ )ଶ ∙ ʹͶͲͷ == Ͷͻʹ,Ͳ͵ ʛʑ˕·˚                                                                                ሺ͹ͺሻ 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɱɟɬɵɪɟɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ሺଵሻ = ሺ∆W˘˘ + ∆Wːሻ ∙ T୫a୶ ∙ ɀ଴,                                                   (79) 
 

ɝɞɟ    ɀ଴ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ʛʑ˕ ∙ ˚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 ʗ˒ˑ˕ሺଵሻ = ሺ͵Ͷͻ,ͳ͸ + Ͷͻʹ,Ͳ͵ሻ ∙ ͶͲͲͲ ∙ Ͳ,ͻ = ͵ͲʹͺʹͺͶ ˕˞˔. ˓˖˄/ˆˑˇ. 
 
Ⱦɥɹ 2 ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ = ͵ͲʹͺʹͺͶ + ʹ͹͹ͺ = ͵Ͳ͵ͳͲ͸ʹ  ˕˞˔. ˓˖˄ˆˑˇ. 
 
4.3.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ 
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ (1-2) % ɨɬ Sʒ ːˑˏ: 
 S˔.ː. = Ͳ,Ͳͳ ∙ Pʒ ːˑˏcosɔʒ .                                                                                                 ሺͺͲሻ 

 S˔.ː. = Ͳ,Ͳͳ ∙ ͻͺ,͹Ͳ,ͺͷ = ͳͳ͸ͳ ˍʑ ∙ ʏ. 
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ɋɨɝɥɚɫɧɨ ɋɌɈ [10], ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɋɇ, ɚ ɬɚɤɠɟ 
ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ 
ɢɡɨɥɹɰɢɟɣ. 

ɋɨɝɥɚɫɧɨ ɋɌɈ [17], ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ». 

ɉɨ ɤɚɬɚɥɨɝɭ ɑɟɛɨɤɫɚɪɫɤɨɝɨ ɡɚɜɨɞɚ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪ » ɜɵɛɢɪɚɸɬɫɹ 3 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-1250/10/0,4, ɫɬɨɢɦɨɫɬɶɸ ɤɚɠɞɵɣ 1490 ɬɵɫ. ɪɭɛ. 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5 

 
Ɍɚɛɥɢɰɚ 4.5 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ–1250/10/0,4 Sːˑˏ, Ɇȼ∙Ⱥ 

Uʜ, ɤȼ Uˍ, % Uʑʜ Uʜʜ 
1,25 10 0,4 6 

 
 4.3.5 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 S˔ː = ʟ˖˔˕ − P̝ .ː.cosɔ = ͻͺ,͹ − Ͳ,ͻͺͲ,ͺͷ = ͳͳͶ,ͻ͸                                                        ሺͺͳሻ 

 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 110 ɤȼ: Pː ˃˕. = ͳ͵ͷ ʛʑ˕;      ʙ = ͳ,Ͷ;      cosɔ˔ = Ͳ,ͺͷ; 

ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 84 ɤȼ ɢ ɜɵɲɟ Ʉ = 1, ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 220 ɤȼ – 

Ʉ =1,2, ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 110 ɤȼ – Ʉ = 1,4. ʟː˃˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ. 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 110 ɤȼ: 
 nˎ = P̟ ˔˕ − P̝ ːቀʙ ∙ Pː ˃˕.cosɔ˔ቁ + ͳ = ͻͺ,͹ − Ͳ,ͻͺ͹ሺͳ,Ͷ ∙ ͵Ͳ/Ͳ,ͺͷሻ + ͳ = ͵,͵                                         ሺͺʹሻ 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 110 ɤȼ ɪɚɜɧɵɦ nˎ = Ͷ. 
 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͻͺ,͹ʹ ∙ √͵ ∙ ʹʹͲ = Ͳ,ͳ͵ ˍʏ.                                                ሺͺ͵ሻ 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 
 I˓˃˔˚ = Ƚʡ ∙ Ƚ୧ ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ͳ͵Ͳ = ͳ͵͸,ͷ ʏ,                           (84) 
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ɝɞɟ   Ƚ୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ; Ƚʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U= 110 ɤȼ 
ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 240/32. 

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ ʏ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͻ͹,ͺ͵ ͳ ∙ √͵ ∙ ͳͳͲ = Ͳ,ͷͳͶ ˍʏ.                                 ሺͺͷሻ 

 Iˇˑ˒ > I˒.˃˅, 
 
ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ–240/32 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ–240/32 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ r0 Ɉɦ/ɤɦ x0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 

1 0,121 0,435 2,60·10-4 
 

 4.3.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ 

 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙ = n ∙ ʙʡ + m ∙ ʙʡ˔.ː. + t ∙ ʙˑ˓˖,                                                                           ሺͺ͸ሻ 

 
ɝɞɟ     ʙʡ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (24000 ɬɵɫ.ɪɭɛ.); ʙʡ˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (1490 ɬɵɫ.ɪɭɛ.); ʙˑ˓˖ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɈɊɍ; n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 

t – ɱɢɫɥɨ ɹɱɟɟɤ ɈɊɍ (ɞɥɹ ɫɯɟɦ ɫ 2ɋɒ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ k+2) 
  ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɹɱɟɣɤɢ ɈɊɍ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɧɮɥɹɰɢɢ: ʙˑ˓˖ = 17957 ɬɵɫ.ɪɭɛ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙଵ = ͵ ∙ ʹͶͲͲͲ + ͵ ∙ ͳͶͻͲ + ͹ ∙ ͳ͹ͻͷ͹ = ʹͲʹͳ͸ͻ  ˕˞˔. ˓˖˄. 

 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙଶ = ʹ ∙ ͶͺͲͲͲ + ʹ ∙ ͳͷͺͻ + ͸ ∙ ͳ͹ͻͷ͹ = ʹͲ͸ͻʹͲ ˕˞˔. ˓˖˄. 
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ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 
ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 

 ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧,                                                                        (87) 
 

ɝɞɟ     ʔː = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
Ɋɚɫɱɟɬ ɢɡɞɟɪɠɟɤ: 
 ʗ୧ = Ⱦଵ·∆W˘˘ + Ⱦଶ·∆Wː,                                                                              (88) 
 
Ƚɞɟ  Ⱦଵ ɢ Ⱦଶ ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɨɢɦɨɫɬɢ ɗɗ Ⱦଵ = Ͳ,͸ ·ͳͲ−ଶ ˕˞˔. ˓˖˄./ʛʑ˕·˚ Ⱦଶ = Ͳ,ͻ ·ͳͲ−ଶ ˕˞˔. ˓˖˄./ʛʑ˕·˚ 
ɂɡɞɟɪɠɤɢ ɞɥɹ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ: 
 ʗଶ = Ͳ,͸ ·ͳͲ−ଶ·ͳͲͲͲ͵,ͺ͵ + Ͳ,ͻ ·ͳͲ−ଶ·͵͸ͷ,͹ = ͸͵,͵ 
 
ɂɡɞɟɪɠɤɢ ɞɥɹ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ: 
 ʗଵ = Ͳ,͸ ·ͳͲ−ଶ·ͶͺͲ,Ͳͻͷ + Ͳ,ͻ ·ͳͲ−ଶ·ʹͻͳ,͹ = ͷ,ͷ 
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ 
ɮɨɪɦɭɥɟ: 
 ʖଵ = Ͳ,ͳͷ ∙ ʹͲʹͳ͸ͻ + ͷ,ͷ = ͵Ͳ͵͵Ͳ,ͺͷ ˕˞˔. ˓˖˄. 
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 
ɮɨɪɦɭɥɟ: 
 ʖଶ = Ͳ,ͳͷ ∙ ʹͲ͸ͻʹͲ + ͸͵,͵ = ͵ͳͳͲͳ,͵  ˕˞˔. ˓˖˄. 

 
 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ: 
 ʟ = ʖଶ − ʖଵʖଶ ∙ ͳͲͲ%,                                                                                                ሺͺͻሻ 

 ʟ = ͵ͳͳͲͳ,͵ − ͵Ͳ͵͵Ͳ,ͺͷ͵ͳͳͲͳ,͵ ∙ ͳͲͲ% = ʹ,ͷ %. 
 
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɟɟ ɱɟɦ ɧɚ 5 %. 
ɉɨ ɧɚɞёɠɧɨɫɬɢ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ 

ɩɪɢɟɦɥɟɦɨɣ. ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ [19] – «Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ 
ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ 
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ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ». 

ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 

 
4.3.7 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ–110 ɤȼ: 7 (4 ȼɅɗɉ 110 ɤȼ, 3 ɛɥɨɤɨɜ). ɉɪɢ 

ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ 
ɜɚɪɢɚɧɬ ɞɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɲɢɧ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ – 110 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 
Ɋɢɫɭɧɨɤ 4.3 – Ⱦɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɲɢɧ 

 
4.3.8 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin. 
4.3.8.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
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Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 xʒ = xd′′ ∙ UːˑˏଶS ːˑˏ = Ͳ,ʹͻ ∙ ͳͲ,ͷଶ͵ͻ,ʹ  = Ͳ,ͺͳ͸ ʝˏ,                                                    ሺͻͲሻ 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 Eʒ = E∗" ∙ U˄ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͸ ˍʑ.                                                  (91) 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 xʡ = Uʙ% ∙ UːˑˏଶͳͲͲ ∙ Sːˑˏ = ͳʹ,ͷ ∙ ͳͳͷଶͳͲͲ ∙ ͶͲ = Ͷͳ,͵ʹͺ ʝˏ.                                               ሺͻʹሻ 

 
ɋɢɫɬɟɦɚ: 
 xʠ = UːˑˏଶS ˍˊ = ͳͳͷଶͳͷͲ = ͺͺ,ͳ͹ ʝˏ,                                                                         ሺͻ͵ሻ 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 110 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xʚ = x଴,˖ˇ ∙ l = Ͳ,͵ ∙ ͳͲͲ = ͵Ͳ ʝˏ.                                                    (ͻͶ) 
 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ U˄ଵ = ͳ,Ͳ ∙ ͳͳͷ = ͳͳͷ ˍ                                                                     (ͻͷ) 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kʡ = UʜʜUʑʜ = ͳͳͳͳͷ = Ͳ,Ͳͻ͸.                                                                                    ሺͻ͸ሻ 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 rˆ = x∗ʒT˃ ,ʒ ∙ ω = Ͳ,ͺʹͲ,ͲͶͷ ∙ ͵ͳͶ = Ͳ,Ͳͷͺ ʝˏ,                                                            ሺͻ͹ሻ 

 r˔ = xʠT˃ ,ʠ ∙ ω = ͺͲ,͹Ͳ,Ͳ͵ͷ ∙ ͵ͳͶ = ͹,͵Ͷ ʝˏ,                                                               ሺͻͺሻ 
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rˎ = r଴,˖ˇ ∙ l = Ͳ,͵Ͳ͸ ∙ ͳͲͲ = ͵Ͳ,͸  ʝˏ,                                                              ሺͻͻሻ 
 r˕ = ΔPk ∙ Uଶ˄Sːˑˏଶ = Ͳ,ʹʹͲ ∙ ͳͳͷଶͶͲଶ = ͳ,ͺͳͺ ʝˏ.                                                     ሺͳͲͲሻ 

 
4.3.8.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ  ɢ ɪɚɫɱɟɬ 
ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin» 

 
ɇɚ ɪɢɫɭɧɤɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.5 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 
«RastrWin»,ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ ɢ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 4.7. 

Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
4.7. 

 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ 

 
Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 4.8. 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ 

 
Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 4.9. 

 
 

Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɟ 
 

Ɍɚɛɥɢɰɚ 4.7  – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 
ȼɢɞ ɧɟɫɢɦ. Ɍɨɱɤɢ ɄɁ I˒଴, ˍʏ iˍˊ ˖ˇ 

ɈɄɁ ɈɊɍ 8,2992 11,737 
ɌɄɁ ɈɊɍ 5,5928 7,909 
ɌɄɁ Ƚɟɧɟɪɚɬɨɪ 8,5001 13,223 

 
4.3.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 

 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ  ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. 
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5 % 
ɧɚɩɪɹɠɟɧɢɢ: 
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Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ                                                                                (101) 
 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ ͳ,ͲͶͶ = ͳ,Ͳͻ͸ ˍʏ                                                          (102) 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫a୶ ሺʟʢʑʜሻ = Sˆ,ːˑˏ√͵ ∙ U˕,ːˑˏ = ͵ʹ,ͻ√͵ ∙ ͳͳͷ = Ͳ,ͳ͸ͷ ˍʏ,                                    ሺͳͲ͵ሻ 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110 ɤȼ: 
 I˓˃˄.௠௔௫ = S∑ሺnˎሻ ∙ √͵ ∙ Uːˑˏ = ͻͺ,͹ʹ ∙ √͵ ∙ ͳͳͷ = Ͳ,ʹͶͺ ˍʏ,                               ሺͳͲͶሻ 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˉ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͻͺ,͹ͳ ∙ √͵ ∙ ͳͳͷ = Ͳ,Ͷͻ͸ ˍʏ.                         ሺͳͲͷሻ 

 
4.3.10 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 

 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

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

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 Uːˑˏ ൒ Uːˑˏ.˔.  
  Iːˑˏ ൒ I˓˃˄,୫a୶ .  
  Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔˚. 
  Uːˑˏ ൒ ͳͲ,ͷ ˍʑ. 
 Iːˑˏ ൒ Ͳ,ʹͶͺ ˍʏ 
 Bˍ,ːˑ˓ˏ ൒ ͹,Ͷ 
 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–10 ɢ 
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ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–10/4000 ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8 

 
Ɍɚɛɥɢɰɚ 4.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȼȽ-10 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-10/4000 ɍ3 U˔ˈ˕ˋ ːˑˏ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ ɤȼ Uːˑˏ = ͳͲ ɤȼ Iʒ.˓˃˄ = ͳͲͻ͸ ʏ Iːˑˏ = ͶͲͲͲ Ⱥ Iːˑˏ = ͶͲͲͲ Ⱥ I୬଴ = ͺ,ͷ ɤȺ I˒˓.˔ˍ˅ = ͸͵ ɤȺ iˠˎ.˔˕ = ͳʹͷ ɤȺ i୷ = ͳ͵,ʹʹ ɤȺ i˒˓.˔ˍ˅ = ͳ͸ͳ ɤȺ I˕.˔˕ = ͷͲ ɤȺ 

 Iːˑˏ.ˑ˕ˍˎ = ͸͵ ɤȺ tˑ˕ˍˎ = ͵ ˔. 
 ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ൯ = ͺ,ͷ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = ͸,ͷ ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ ሺ˅˞ˍˎˡ˚˃˕ˈˎ˟ሻ ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = ͳ͸Ͳଶ ∙ ͵ = Ͷ͸ͺ͹ͷ ˍʏଶ (ɪɚɡɴɟɞɢɧɢɬɟɥɶ) 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ–10: 
 iaτ = √ʹ ∙ I˒ˑ ∙ ˈ−τ/ʡ˃ = √ʹ ∙ ͺ,ͷ ∙ ˈ−଴,଴ଵ/଴,଴ଷହ = ͵,Ͷͻ ˍʏ.                         (106) 
 iaτ√ʹI˒ˑ ∙ ͳͲͲ% = ʹͻ % 

 
29% < Ͷͷ % 
 

ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.9. 

 
 
 
 
 
 
Ɍɚɛɥɢɰɚ 4.9 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɫɟɬɢ 

ȺɉɄɗ-1 RS485 0,5 8 

 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ 

ɫɟɬɢ 
ȺɉɄɗ-1 RS485 0,5 8 
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ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 
  ∑ = 26 ȼ·Ⱥ 

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

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. 
ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ 
ɤɨɦɩɟɧɫɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ. Ⱥɋ-Ɇ3 ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ 
ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɢɫɩɨɥɧɟɧɢɢ ɍ ɤɚɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ 4 ɩɨ ȽɈɋɌ 15150 
(ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 1 ɞɨ 45°ɋ; ɜɟɪɯɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ 55°ɋ; ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 98 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
35°ɋ). Ⱥɋ-Ɇ3 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɚɬɦɨɫɮɟɪɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɝɪɭɩɩɟ ɉ ɩɨ ȽɈɋɌ 15150. 

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

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 13109-97), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ – ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. ɉɨɞɤɥɸɱɟɧɢɟ 
ɤ ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ ɫɜɵɲɟ 0,4 ɤȼ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. 

 
4.3.11 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ–10–1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-10-1 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 4.10. 

 
Ɍɚɛɥɢɰɚ 4.10 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–1ɱɫɵɜ0 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ ˍʑ I˓˃˄ ୫a୶ < Iːˑˏ Iʒ.˓˃˄ = ͵͹͵ͺ ʏ Iːˑˏ = ͶͲͲͲ ʏ 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

 
Ɍɚɛɥɢɰɚ 4.11– ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲˍʑ 
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Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 10,5 ɤȼ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 10 ɍɏɅ1 ɮɢɪɦɵ ɈȺɈ 
«Ɋɚzɪɹɞ». 

 
4.3.12 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɈɊɍ 
4.3.12.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ» ɢ ɁȺɈ «ɁɗɌɈ» 

ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ȼɗȻ-110 
ɍɏɅ1, ɍ1 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɫ ɪɭɱɧɵɦ ɩɪɢɜɨɞɨɦ ɊɉȾ-110 ɍɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
1.12.  ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɧɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ ɧɚ 
ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12 
 
Ɍɚɛɥɢɰɚ 4.12 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼɗȻ-110 ɍɏɅ1 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊɉȾ-110 ɍɏɅ1 U˔ˈ˕ˋ ːˑˏ = ͳͳͲ ˍʑ Uːˑˏ = ͳͳͲ ɤȼ Uːˑˏ = ʹʹͲ ɤȼ I˓˃˄ ୫a୶ = ͳ͹͵ ʏ Iːˑˏ = ʹͷͲͲ Ⱥ Iːˑˏ = ͳʹͷͲ Ⱥ I୬଴ = ͵,Ͳͳ ɤȺ I˒˓.˔ˍ˅ = ͶͲ ɤȺ − i୷ = ͷ,͸͵ ˍʏ i˒˓.˔ˍ˅ = ͳͲʹ ˍʏ i˒˓.˔ˍ˅ = ͸Ͷ ˍʏ 

 Iːˑˏ.ˑ˕ˍˎ = ͶͲ ˍʏ I˕.˔˕ = ʹͷ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ൯ = = ͵,Ͳͳଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = Ͳ,͵͸ʹ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͶͲଶ ∙ ͵ = ͶͺͲͲ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͸Ͷଶ ∙ ͵ = ͳʹʹͺͺ ˍʏଶ ∙ ˔ 

 I˓˃˄.˖˕ˉ. = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଽ଼,଻ଷ∙√ଷ∙ଵଵ଴ = Ͳ,ͳ͹͵ ˍʏ                                                 (107) 

 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ ɧɚ 

ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13. 
 
 
 

Ɍɚɛɥɢɰɚ 4.13 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
 
4.3.12.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
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ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-110 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌɈȽɎ-110-
ɍɏɅ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈȽɎ-
110-ɍɏɅ1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.14 

 
Ɍɚɛɥɢɰɚ 4.14 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ U˔ˈ˕ˋ = ͳͳͲ ˍʑ Uːˑˏ = ͳͳͲ ˍʑ I˓˃˄ ୫a୶ < Iːˑˏ I˓˃˄ ୫a୶ = ͳ͹͵ ʏ Iːˑˏ = ͵ͲͲ ʏ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-110. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 

«ɁɗɌɈ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-110 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.15. 
 
Ɍɚɛɥɢɰɚ 4.15– ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ U˔ˈ˕ˋ = ͳͳͲ ˍʑ Uːˑˏ = ͳͳͲ ˍʑ 
 
ȼ ɈɊɍ 110 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ-

110 ɍɏɅ1, ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
         Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɚ) ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  
Ɍɢɩ ɋȼ 650/150-72 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ ɉɨɥɧɚɹ, ɆȼȺ 32,9 
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Ⱥɤɬɢɜɧɚɹ, Ɇȼɬ 28 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  cos φ 0,85 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 83,3 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 1800 

Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1044 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 

ɫɢɧɯɪɨɧɧɨɟ Xd, ɨ.ɟ. 0,85 
ɩɟɪɟɯɨɞɧɨɟ X'd, ɨ.ɟ. 0,32 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ X"d, ɨ.ɟ. 0,29 
ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 

ɨ.ɟ. 0,307 

ȿɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ/ɮɚɡɭ 1,12 
 
ɛ) ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.2 - ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ-40000/110 
Ɍɢɩ ɌɊȾɇ-40000/110 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 40 ɆȼȺ 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 115/11 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 12,5 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/Δ 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ – 

 
ɜ) ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-1250/10/0,4 

ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.3 
 

Ɍɚɛɥɢɰɚ 5.3 - ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-1250/10/0,4 
Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 1250 ɤȼȺ 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 10/0,4 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 6 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Δ/Yɧ 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ – 

 
 
 
5.1 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ːˑˏሺଵሻ,ˆܫ            = ܵːˑˏ√͵ ∙ ːܷˑˏ = ͵ʹ,ͻ√͵ ∙ ͳͲ,ͷ = ͳͺͶͲ  ʏ,                                                         ሺͳͲͺሻ 

 
ɝɞɟ ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; 
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ːܷˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
ːˑˏሺଶሻ,ˆܫ          = ːˆሺଵሻܫ ∙ ˕˕ܭ˘˔ܭ = ͳͺͶͲ ∙ ͳʹͲͲͲ/ͷ = Ͷ,͸ͳ ʏ,                                                                ሺͳͲͻሻ 

 
ɝɞɟ ܭ˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ ɞɥɹ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ 
«ɡɜɟɡɞɚ»; ܭ˕˕ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 10,5 ɤȼ 

ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ: 
ଵଵ଴,ːˑˏሺଵሻܫ             = ܵːˑˏ,˕√͵ ∙ ːܷˑˏ,˕ = ͶͲͲͲͲ√͵ ∙ ͳͳͷ = ʹͲͲ,ͺ ʏ,                                                  ሺͳͳͲሻ 

 
ɝɞɟ ܵːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ːܷˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ: 
ଵଵ଴,ːˑˏሺଶሻܫ           = = ː˅ ˕˕ܭଵଵ଴,ːˑˏሺଵሻܫ ʹͲͲ,ͺ͹ͷͲ/ͷ = ͳ,͵Ͷ  ʏ,                                                                ሺͳͳͳሻ 

 
ɝɞɟ ܭ˕˕ ˅ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɧɚɩɪɹɠɟɧɢɹ 115 ɤȼ. 

Ɍɨɤ ɪɨɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ: 
˕ː,˓ˑ˅ܫ             = ˕ːˑˏ ˓ˑܫ ∙ ːܷːͳ,ʹʹͷͷ ∙ ˅ܷː = ͳͲͶͶ ⋅ Ͳ,Ͷͳ,ʹʹͷͷ ⋅ ͳͲ,ͷ = ͵ʹ,Ͷͷ ʏ,                                        ሺͳͳʹሻ 

 
Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵːˑˏ,ʑʒଵ = ˕ːˑˏ,˓ˑܫ ∙ ːܷˑˏ,˓ˑ˕ = ͳͲͶͶ ∙ ͶͲͲ = Ͷͳ͹,͸ ˍʑʏ,                           ሺͳͳ͵ሻ 

  
ɉɪɢɧɢɦɚɟɦ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ 0,5 ɆȼȺ. 
ːˑˏ,ଶܫ              = ͷͲͲͶͲͲ = ͳʹͷͲ ʏ,                                                                                        ሺͳͳͶሻ 

ːˑˏ,˓ˑ˕ଶܫ              = ˕˕ܭːˑˏ,ଶܫ = ͳʹͷͲͳͷͲͲ/ͷ = Ͷ,ͳ͹ ʏ.                                                              ሺͳͳͷሻ 
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ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 650/150-72 : 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ 

ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 
 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

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

ɝɟɧɟɪɚɬɨɪɚ. 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-40000/110: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ 

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

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

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

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 110 ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 10,5 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 110 ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ); 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
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 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
(ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 

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

ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ). 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ; 
 

5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱёɬ 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. Ⱦɚɧɧɵɣ ɜɢɞ ɡɚɳɢɬɵ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
ɉɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɢ ɤ ɥɢɧɟɣɧɵɦ ɜɵɜɨɞɚɦ ɫɬɚɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ. 

ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ IɋɊ.0 ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 
ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȿɝɨ ɜɟɥɢɱɢɧɚ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ˑˇːܭ ∙ 𝑖݂ ∙ ːܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͳͺͶͲ = ͻʹ ʏ,                     (116) 
 

ɝɞɟ ܭˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɵɣ 0,5; 𝑖݂ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɚɹ 0,1; ܫː – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɵɣ 1845 Ⱥ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ːܭ ∙ ʜʐሺʜሻܫ = ːܭ ∙ ˑˇːܭ ∙ 𝑖݂ ∙ ːܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ːܫ = Ͳ,ͳ ∙  ː,                  ሺͳͳ͹ሻܫ

  
ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɭɫɥɨɜɢɹ (3.2) ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɜɧɚɹ: 

ʠʟ.଴ܫ  = Ͳ,ͳͷ ∙ ːܫ = Ͳ,ͳͷ ∙ ͳͺͶͲ = ʹ͹͸ ʏ.                           (118) 
ʠʟ.ʝܫ  = ሺͲ,ͳͷ − Ͳ,ʹሻ ∙  ʜܫ
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ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 
ɨɩɪɟɞɟɥɹɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɩɪɢ 
ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ: 

ʛʏʙʠܫ            = "ௗݔ̂"ܧ ∙ ːܫ = Ͳ,ͺͷͲ,͵ͷ ∙ ͳͺͶͲ = ͶͶ͸ͺ,ͷ͹ ʏ,                                                     ሺͳͳͻሻ 

 
ɝɞɟ  ܧ"̂ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 0,85; ݔௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,35. 

 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ             = ʙʏʞ ∙ 𝑖݂ ∙ ˑˇːܭ ∙ ʛʏʙʠܫ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͶͶ͸ͺ,ͷ͹ = ͶͶ͸,ͺ͸ ʏ,       ሺͳʹͲሻ 
 
ɝɞɟ ܭʏʞ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɜɧɵɣ 2. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʡܭ             > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ ,                                                                                                   ሺͳʹͳሻ 

 
ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 2; ܫʡ = ܫʛʏʙʠ . ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

Ɍɨɝɞɚ: 
ʡܭ              > ͶͶ͸,ͺ͸ ∙ ʹͶͶ͸ͺ,ͷ͹ ;                                                                                                   ሺͳʹʹሻ 

ʡܭ              > Ͳ,ʹ; 
ɄɌ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,3. 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.16) ɢ 

ɪɚɜɧɚ: 
ʜʡܫ             = ʠʟ.଴ʙʡܫ = Ͳ,ͳͷ ∙ ͵,ːͲܫ = Ͳ,ͷ ∙  ː.                                                                         ሺͳʹ͵ሻܫ

 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɪɦɨɡɧɨɣ ɬɨɤ ȼ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ɭɫɬɚɜɤɢ В ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 



71 
 

ܤ          ൒ ʠʟ.଴ʙʡܫ = Ͳ,ͳͷ ∙ ͵,ːͲܫ = Ͳ,ͷ ∙  ː.                                                                               ሺͳʹͶሻܫ

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (3.8) ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 

1,5Iɧ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1: 

 
Ɋɢɫɭɧɨɤ 5.1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ 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 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ 

 
ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 

ɡɚɦɵɤɚɧɢɣ ɦɟɠɞɭ ɜɢɬɤɚɦɢ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɢ 
ɞɜɭɯɫɥɨɣɧɨɣ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ). 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɩɪɢ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɢ ɩɪɢ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ, ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɩɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ: 

 
.ʠʟܫ                                        = ሺͲ,ʹ … Ͳ,͵ሻܫʜʝʛ.ʒ = Ͳ,ʹ ∙ ͳͺͲͲ =͵͸Ͳ ʏ.                                              ሺͳʹͷሻ 

 
5.2.3 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN (UO)) 

 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ. 
ɉɟɪɜɵɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ U0, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ 

ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɉɧ ɡɚɳɢɳɚɟɬ 85-90 % ɜɢɬɤɨɜ 



72 
 

ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɨɟ 
ɢɡɦɟɪɹɟɬɫɹ ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ (UɈ ɗɅ.ɋɌ.) ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ UɈ ɗɅ.ɋɌ. ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.2: 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 

 
UɈ ɗɅ.ɋɌ. 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵ: 
ɋȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ 1,08; 
ɋɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
ɋ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 ʠ𝛴 = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹͵ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ =Ͳ,ͻ͸ͷ ˏˍʣ˗                                                                                                                                 ሺͳʹ͸ሻ    

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
            ଴ܷ = ͳ͵ ∙ ܷʜʝʛ ʑʜ√͵ = ͳ͵ ∙ ͳͳͷ√͵ = ʹʹ,ͳ͸ ˍʑ                                                            ሺͳʹ͹ሻ 

 
ɝɞɟ ܷʜʝʛ ʑʜ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ. 
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ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ 

ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ଴ܷ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ = Ͳ,ͷ ∙ ʹʹͳ͸Ͳ ∙ Ͳ,ͲͳͲͲ,ͲͳͲ + Ͳ,ͻ͸ͷ = ͳͳ͵,Ͷ͸ ʑ     ሺͳʹͺሻ 

 
ɝɞɟ  Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ U0 ɩɨ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

 ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ɦɤɎ. 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͳͲଷ ∙ ͵ͳͶ ∙ Ͳ,ͻ͸ ∙ ͳͲ−଺ = ͷ,ͷ ʏ,     (129) 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
            ˔ܷ˓ ൒ ʙːʙ˅ ∙ ͵̞݊ː ∙ ܷʝ Эʚ.ʠʡ,                                                                                        ሺͳ͵Ͳሻ 

 
ɝɞɟ ʙː = ͳ,ͷ –ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙ˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ݊˕ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 

 

˔ܷ˓ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ͳͲ,ͷ√͵ Ͳ,ͳͅ ∙ ͳͳ͵,Ͷ͸ 

 ˔ܷ˓ ൒ ͳ,ͳͳ ʑ.  
 
U0 ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 5,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

2)ȼɬɨɪɨɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ ଴ܷଷ, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ. Ⱦɚɧɧɵɣ ɨɪɝɚɧ ɡɚɳɢɳɚɟɬ ɨɤɨɥɨ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

ɍɫɬɚɜɤɚ ɞɥɹ ɨɪɝɚɧɚ  ଴ܷଷ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ Ʉɬ ɨɬ 1 
ɞɨ 3. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ Ʉɬ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,4. Ɍɨɝɞɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
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ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Ʉɬ 
ɛɭɞɟɬ ɪɚɜɧɨ: 

            ʤ = ͳʙʡ + ʹ = ͳͳ,͵ + ʹ = Ͳ,͵Ͳ͵                                                                           ሺͳ͵ͳሻ 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ଴ܷଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. 
ɂɡ ɜɵɪɚɠɟɧɢɹ 3.14 ɜɢɞɧɨ, ɱɬɨ ɨɪɝɚɧ ଴ܷଷ ɩɪɢ Ʉɬ ɪɚɜɧɨɦ 1,3 ɪɚɛɨɬɚɟɬ 

ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30,3% ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɪɚɛɨɬɚɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫɟɤɭɧɞ ɢ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

 
5.2.4 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 

 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
            ʠܷʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                                          ሺͳ͵ʹሻ 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ  U1> , ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ 
ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
            ʠܷʟଶ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳʹͲ ʑ                                                           ሺͳ͵͵ሻ 

 
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. 
5.2.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ 

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

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

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 
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ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ  0,07Iɧ. 
1) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ =ͷͲͲ ˔. 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɵɣ ɪɟɚɝɢɪɭɟɬ 
ɡɚɳɢɬɚ: 

ଶ∗ܫ             = √ʏݐ = √ ͵Ͳ͹ͲͲ = Ͳ,ʹͳ,                                                                                 ሺͳ͵Ͷሻ 

 
ɝɞɟ Ⱥ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ; ݐ – ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ I2. 
Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɭɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.4 – Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 

 6,3ɤȼ 10,5ɤȼ 13,8ɤȼ 15,75ɤȼ 
Ⱥ 40 30 20 16 

Tɦɚɤɫ, ɫɟɤ 800 700 600 500 
 

ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ             = ːܭଶ∗ܫ = Ͳ,ʹͳͳ,ʹ = Ͳ,ͳ͹͵                                                                             ሺͳ͵ͷሻ  
 

ɝɞɟ ܭː– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ଶʞʢʠʙܫ            = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ ͳͺͶͲ = ʹ͹͸ ʏ.                                                                      ሺͳ͵͸ሻ 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ ܫ∗ଶʞʢʠʙ:  
ʓʝʞݐ               = ଶʞʢʠʙଶ∗ܫܣ = ͵ͲͲ,ͳ͹͵ଶ ≈ ͳͲͲͺ ˔.                                                                 ሺͳ͵͹ሻ 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ:              ݐʠʟ = ͵Ͳሺܫ∗ଶሻଶ                                                                                                             ሺͳ͵ͺሻ 
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Ɉɬɫɸɞɚ: 
ଶଶ∗ܫ               ∙ ʠʟݐ = ͵Ͳ = ʏʗʝ                                                                                                                     ሺͳ͵ͻሻ 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.5. 
 

Ɍɚɛɥɢɰɚ 5.5 – 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 = 500 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

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

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
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1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 

2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 

3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 
ɡɚɳɢɬɚɦɢ BJI. 

ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 
ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

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

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
′′ௗʑʜݔ  = ′′ௗݔ ∙ ቀ௎˅ː௎ːːቁଶ = 0,35∙ ቀଵଵହଵ଴,ହቁଶ = Ͷͳ,ͻͺ                                                ሺͳ͵ͺሻ  

 
ɝɞɟ ݔௗʑʜ′′- ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 
ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; 

ଶʑʜݔ  = ଶݔ ∙ ቀ௎˅ː௎ːːቁଶ = 0,31∙ ቀଵଵହଵ଴,ହቁଶ = ͵͹,ͳͻ                                                      ሺͳ͵ͻሻ  

 
ɝɞɟ ݔଶʑʜ–ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɚɹ 
ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ. 

∗.ଶʠ.ʖܫ             = ͳͳ,ͳ ሺݔௗʑʜ′′ + ଶʑʜݔ + ʹ ∙ ʡሻݔ = ͳͳ,ͳ ሺͶͳ,ͻͺ + ͵͹,ͳͻ + ʹ ∙ Ͳ,Ͳ͵Ͷሻ= Ͳ,Ͳͳͳͷ ˑ. ˈ.,                                                                                          ሺͳͶͲሻ    
 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ܫଶʠ.ʖ.∗ሺଶሻ = ∗.ଶʠ.ʖܫʹ ∙ ݇ʡଵ. = ʹ ∙ Ͳ,Ͳͳͳͷ ∙ ( ͳͳͷͳͲ,ͷ) = Ͳ,ʹͷ ˑ. ˈ.                          ሺͳͶͳሻ 

 .ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯݔ 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

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

∗.ଶʠ.ʖܫ  = 𝐸Ʃ′′௫భƩ+௫మƩ = ଵଵ,ଵ ሺሺ௫೏′′+௫ ˕+௫ ˎሻ+ሺ௫ మ+௫ ˕+௫ ˎሻሻ = 𝐸Ʃ′′௫భƩ+௫మƩ =ଵଵ,ଵሺሺ଴,ଷହ+଴,଴ଷସ+଴,ସଷ+ሺ଴,ଷଵ+଴,଴ଷସ+଴,ସଷሻሻ = ଴,଺ଶଽ଻௄ʦ = Ͳ,ͲͲͷʹ ˑ. ˈ.                                    ሺͳͶʹሻ  

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
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∗.ଶʠ.ʖܫ             = ∗.ଶʠ.ʖܫʹ ∙ ݇ʡଵ. = ʹ ∙ Ͳ,ͲͲͷʹ ∙ (ͳͳͷͳͲ,ͷ) = Ͳ,ͳͳͶ ˑ. ˈ.                              ሺͳͶ͵ሻ  
 

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

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.2.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ             = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙ ʜܫ = ͳ,Ͳ͹ ∙ ͳͺͶͲ = ͳͻ͸ͺ,ͺ ʏ            ሺͳͶͶሻ 

 
ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ 0,9 ɫɟɤɭɧɞ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ               = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙ ʜܫ = ͳ,ͳ ∙ ͳͺͶͲ = ʹͲʹͶ ʏ                 ሺͳͶͷሻ 

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ ͷ.͸: 
 

Ɍɚɛɥɢɰɚ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ 

Ʉɪɚɬɫɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  
1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 
(ɫ) 3600 900 360 300 240 120 60 1 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ ͷ.Ͷ 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

 
 

Ɋɢɫɭɧɨɤ ͷ.Ͷ- ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 

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,ʹʹͶ ∙ ʜʝʛܫ = ͳ,ʹʹͶ ∙ ͳͺͶͲ = ʹʹͷʹ,ͳ͸                     ሺͳͶ͸ሻ 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  ሺ ʒܷ <ሻ. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
            ʠܷʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͲͷͲͲͳ,Ͳ͵ ∙ ͳͲͷͲͲ/ͳͲͲ = ͸͸ ʑ.                                            ሺͳͶ͹ሻ 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ 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. 

 
5.2.7 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: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ: 

ʟ ʠʗʒʜܫ                = ʜܭ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙ ʜʝʛ.ʟܫ = ͳ,Ͳ͹ ∙ ͳͲͶͶ= ͳͳͳ͹,Ͳͺ                                                                                                    ሺͳͶͺሻ 
 

ɝɞɟ ܫʜʝʛ.ʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 
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.ʟܫ = ͳ,ͳ ∙ ͳͲͶͶ = ͳͳͶͺ,Ͷ                    ሺͳͶͻሻ 

 
2) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.6. 
 

Ɍɚɛɥɢɰɚ ͷ.͸ – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 

ɩɟɪɟɝɪɭɡɤɢ, 
I/Iɧ 

 
1,1 
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2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

ɞɥɢɬɟɥɶɧɨ 250 150 120 90 72 60 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ ͷ.ͷ: 

 
 

Ɋɢɫɭɧɨɤ ͷ.ͷ - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 
ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
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1) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

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

.௉ ʞʢʠʙܫ             = ʹ,͵ͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙ ʜʝʛ.ʟܫ = ʹ,ͳͻ ∙ ͳͲͶͶ = ʹʹͺ͸,͵͸             ሺͳͷͲሻ 

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

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

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

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

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

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

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 110 ɤȼ Ɍɚɫ-ɘɪɹɯɫɤɨɣ: 
             ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͸ͳ,ʹͷ + Ͳ,Ͷͅ ∙ Ͳ,ͲͲͲ͵ͷ = Ͷͻ,ʹ ʝˏ,        ሺͳͷͳሻ 

 
ɝɞɟ ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ 
(3.34); ܼଵʚ′ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ (3.35); ܭʡ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɊȾɐ-40000/110, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 

ɫɬɨɪɨɧɟ: 
           ܼʡ,ଵଵହ = ˍܷͳͲͲ ∙ ʑܷʜଶܵːˑˏ = Ͳ,ͳͶͳͲͲ ∙ ͳͳͷଶͶͲ = ͸ͳ,ʹͷ ʝˏ.                                               ሺͳͷʹሻ 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ 110 ɤȼ: 

             ܼଵʚ′ = ˎଶݔ√ + ଶݎˎ = √Ͳ,Ͷ͵ͷଶ + Ͳ,ͳʹͳଶ = Ͳ,ͲͲͲ͵ͷʹ ʝˏ.                             ሺͳͷ͵ሻ 
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ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
           ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͶ ∙ ͶͲͺͲ + Ͳ,ͺ͵ ∙ ͶͲͳͳͷଶ ∙ Ͳ,ͲͲͲ͵ͷ = Ͳ,Ͳͷ͸ͺ                              ሺͳͷͶሻ 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
           ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͷ͸ͺ ∙ ʹ,͹͸ = Ͳ,ͳͷ͹,                                                          ሺͳͷͷሻ 
 

ɝɞɟ ܼ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ: 
             ܼ˄ = ˄ܷଶܵʜʒ = ͳͲ,ͷଶͶͲ = ʹ,͹͸ ʝˏ.                                                                             ሺͳͷ͸ሻ 

  
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
            ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳͷ͹ ∙ ͺͲͲͲͷͳͲͷͲͲͳͲͲ = ʹ,͵ͻ ʝˏ.                                                   ሺͳͷ͹ሻ 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼଵ஼ଷ=2,4. 
2) 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√͵ ∙ ͶͶ͸ͺ,ͷ͹ = ͳ,͵͸ ʝˏ,                                            ሺͳͷͺሻ 

 
ɝɞɟ ܫʜʏʒʟ - ɧɨɦɢɧɚɥɶɬɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

 

ʣܫ              = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ ∙ ͳͲͶͶͷͶ͹ − Ͳ,ͻͷͳ,ͷ͹ = ͺ,ͳͻ                                         ሺͳͷͻሻ 

 
ɝɞɟ ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 
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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.                                                     ሺͳ͸Ͳሻ 

ʜʏʒʟ.ʣ ߮ݏ݋ܿ              = ʜͲ,ͻͷ߮ݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͷͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵ͷ.                                                  ሺͳ͸ͳሻ 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ʜʏʒʟ.ʣ = ͸ͻ,ͷ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
             ܼ஼ ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵Ͷ ˑ. ˈ                                                                   ሺͳ͸ʹሻ 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵Ͷ ∙ ʹ,͹͸ = Ͳ,ͻͶ ʝˏ.                                                  ሺͳ͸͵ሻ          
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: 
             ܼ஼ ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,ͻͶ ∙ ͺͲͲͲ/ͷͳͲͷͲͲ/ͳͲͲ = ͳͶ,͵ ʝˏ.                                            ሺͳ͸Ͷሻ 

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

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12 %. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ʹͻ ʝˏ, ܼ஼ʛଶ = ͳ,͹ͳ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 115 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 5.6. 
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Ɋɢɫɭɧɨɤ ͷ.͸  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 

5.2.9 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ 

ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
«ɗɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɢɬ 
ɡɚɬɪɚɬɵ. 

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

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 
 
5.3 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
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ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.7. 
Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.8. 
 

Ɍɚɛɥɢɰɚ 5.7 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ, ܫʠʟ.ʝ Ͳ,ͳͷ ∙  ʜ. 0,067 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ Ͳ,ͷ ∙  ʜ 0,22 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 0,67 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ 

଴ܷ 
 ଶ ଴ܷீ - 15 ȼݐ ଵ ଴ܷଵீ - 10 ȼݐ

଴ܷଷ ݐ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 
1,2 - 

ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ - 0,2 ȼ 

Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ܷ > 

1 ɫɬɭɩɟɧɶ ஼ܷʟଵ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

2 ɫɬɭɩɟɧɶ ஼ܷʟଶ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,031Ⱥܫ
ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,067Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹͺ ∙  ʜ 0,12 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 0,48 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ  0,49 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹͶ ∙  ʜʝʛ 0,55 Ⱥܫ

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ 0,0568 0,157 ʝˏ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,35 0,94 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 8,91 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 9,163 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 18,24  Ⱥܫ

 
 
 
 

Ɍɚɛɥɢɰɚ 5.8 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
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Ⱦɢɮ. ɡɚɳɢɬɚ, ɩɪɨɞɨɥɶɧ. I∆G + + + +   
ɁɁȽ U0G t1      + 
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t2 + + +    

U03 t + + +    

Ɂɉɇ U> 
1 ɫɬɭɩɟɧɶ t1 + +     

2 ɫɬɭɩɟɧɶ t2 + +     

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

I2 
ɋɈ      + 

ɂɈ + +     

 ɈɌɋ I 
t1     +  

t2 + +     

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦ. ɤ.ɡ.  
ɢ ɩɟɪɟɝɪɭɡɨɤ 

I1 

ɋɈ      + 

ɂɈ + +     

Ɉ Ɍ ɋ 
t1     +  

t2 + +     

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ Z< 

1  ɫ ɬ ɭ ɩ . 
t1     +  

t2 + + +    

2 ɫɬɭɩ. 
t1     +  

t2 + +     

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ Iɪ 

ɋɈ      + 

ɂO + +     

ɨɬɫɟɱɤɚ + +     

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6 Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
6.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
Ɇɚɹ – ɪɟɤɚ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɜ ɏɚɛɚɪɨɜɫɤɨɦ ɤɪɚɟ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ 

Ⱥɥɞɚɧ.  
Ⱦɥɢɧɚ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 1053 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 171 000 ɤɦ². 
Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɫɬɜɨɪɚ ɭɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
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Ɋɢɫɭɧɨɤ 6.1- Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɫɬɜɨɪɚ 

 
Ɉɫɧɨɜɚɧɢɟ: ɝɪɚɧɢɬ. 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ: 84,0 Ɇȼɬ; ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ: 3 ɲɬ; D1 = 6,3 

ɦ; Qɜɯɤ 40 ɦ3/ɫ. 
ɇɉɍ = 547,0 ɦ; ɍɆɈ = 541,15 ɦ; ɞɧɨ = 522,0 ɦ; ɲɢɪɢɧɚ ɫɬɜɨɪɚ ɩɨ ɇɉɍ: 

1000 ɦ. 
ȼ ɬɚɛɥɢɰɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɫ ɡɚɞɚɧɧɨɣ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ. 
 

Ɍɚɛɥɢɰɚ 6.1. – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
P, % 0,01 0,1 0,5 1 3 5 10 20 50 75 95 

Q ɦ3/ɫ 1078 877 814 786 729 700 657 604 503 422 307 

 
Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ, ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɩɨɤɚɡɚɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 6.2. 

 
 

Ɋɢɫɭɧɨɤ 6.2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ, ɥɟɬɧɢɣ ɩɟɪɢɨɞ 
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Ɋɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ Vw = 28ɦ/ɫ. 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ L = 7000 ɦ. 
Ɋɚɡɝɨɧ ɜɨɞɵ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 6.3. 
 

 
Ɋɢɫɭɧɨɤ 6.3 - Ɋɚɡɝɨɧ ɜɨɥɧɵ 

 
6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚɡɧɚɱɚɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1] ɩɨ ɬɪɟɦ ɩɚɪɚɦɟɬɪɚɦ: 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ (ɦɟɧɟɟ 60 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ 

(ɫɤɚɥɶɧɵɟ) - III; 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ Ƚɗɋ – 84,0 Ɇȼɬ - III; 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ 

(ɱɢɫɥɨ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ – ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ 
ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ (ɇɢɥɶɤɚɧ, Ⱦɠɢɝɚ) 700 – II . 

ȼ ɢɬɨɝɟ, ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ – II . 
 

6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
6.3.1  Ƚɪɭɧɬɨɜɵɟ ɩɥɨɬɢɧɵ 

 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇ȽȽɉ ɩɪɢɧɢɦɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
           ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦                                                                                                 ሺͳ͸ͷሻ 

 
ɝɞɟ ℎ௦ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 

           ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ                                                                                       ሺͳ͸͸ሻ 
 

ɝɞɟ ℎ௥௨௡ଵ% - ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; ∆ℎ௦௘௧ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ 0,6 ɦ. 
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ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
          ∆ℎ௦௘௧ = ݇௪ ௪ܸଶ ∙ ݃ܮ ∙ ݀ ߙݏ݋ܿ = ʹͺ,ʹ ∙ ͳͲ−଻ ∙ ʹͺଶ ∙ ͹ͲͲͲͻ,ͺͳ ∙ ͳ͵ = Ͳ,ͳʹ ˏ                      ሺͳ͸͹ሻ  
 

ɝɞɟ    ݇௪ – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ ɧɢɠɟ; ௪ܸ - ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ; 
L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɞɵ, ɦ; ߙ – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ 

 ;(0=ߙ)
d – ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
           ݇௪ = ͵ ∙ ሺͳ + Ͳ,͵ ௪ܸሻ ∙ ͳͲ−଻ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹͺሻ ∙ ͳͲ−଻ = ʹͺ,ʹ ∙ ͳͲ−଻      ሺͳ͸ͺሻ 
           ݀ = ∇ʜʞʢ − ∇ˇː˃ʹ = ͷͶͺ,Ͳ − ͷʹʹ,Ͳʹ = ͳ͵ ˏ                                                  ሺͳ͸ͻሻ 

 
Ɉɩɪɟɞɟɥɢɬɶ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
1. ȼɵɱɢɫɥɢɬɶ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ௚௅௏మ ɢ ௚௧௏𝑤, ɝɞɟ t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ 

ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (t=6ɱ=21600 c). 
2. ɂɡ ɝɪɚɮɢɤɚ  ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ 

ɝɥɭɛɢɧɨɣ d > 0,5̅ߣௗ, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ 
ɡɧɚɱɟɧɢɹɦ ௚௅௏మ ɢ ௚௧௏𝑤 ɨɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௏𝑤మ ɢ ௚்̅௏𝑤. 

Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ ܶ̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ ℎ̅. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2: 
 

Ɍɚɛɥɢɰɚ 6.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ɢ ɫɪɟɞɧɟɝɨ ɩɟɪɢɨɞɚ ɜɨɥɧɵ ܸ݃ܮଶ = ͻ,ͺͳ ∙ ͹ͲͲͲʹͺଶ = ͺ͹,͸ 
௪ܸݐ݃ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹͺ = ͹ͷ͸͹,͹ ݃ℎ̅௪ܸଶ = Ͳ,Ͳͳͺ 

 

ܸ݃ܶ̅௪ = ͳ,͵ 
݃ℎ̅௪ܸଶ = Ͳ,Ͳ͹ͺ 

݃ ̅௪ܸ = ͵,ͻ 

ℎ̅ = Ͳ,Ͳͳͺ ∙ ʹͺଶͻ,ͺͳ= ͳ,Ͷ ˏ 
ܶ̅ = ͳ,͵ ∙ ʹͺͻ,ͺͳ = ͵,ͻ ˔ 

 
4. ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 

ௗߣ̅  = ௚்̅మଶ𝜋 = ଽ,଼ଵ∙ଷ,ଽଶ∙ଷ,ଵସ = ʹ͵,ͺ                                                                                     ሺͳ͹Ͳሻ  

 
4. ɉɪɨɜɟɪɹɟɦ, ɜɵɩɨɥɧɹɟɬɫɹ ɥɢ ɭɫɥɨɜɢɟ ɭɫɥɨɜɧɨɣ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ: ݀ > Ͳ,ͷ̅ߣௗ 
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ͳ͵ > Ͳ,ͷ ∙ ʹ͵,ͺ 
5. Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
            ℎଵ% = ℎ̅ ∙ 𝑖ܭ = ͳ,Ͷ ∙ ʹ,ͳ = ʹ,ͻ                                                                             ሺͳ͹ͳሻ 
 

ɝɞɟ ܭ𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ௚௅௏మ (ɞɥɹ 
ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ). 

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

 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͳͷ ∙ ʹ ∙ ʹ,ͻ = ͸,Ͳ              ሺͳ͹ʹሻ   
 
ɝɞɟ ݇௥ = ͳ ɢ ݇௣ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɧɢɉ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɨɬɤɨɫɵ ɤɪɟɩɹɬɫɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ 
ɩɥɢɬɚɦɢ; ݇௦௣ = ͳ,ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɨɬɤɨɫɚ ܿ߮݃ݐ = ʹ; 
ɝɞɟ ݇௥௨௡ = ʹ . 

           ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ = ͸,Ͳ + Ͳ,ͳʹ + Ͳ,͸ =͸,͹  ˏ                                 ሺͳ͹͵ሻ  
 
 ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦ = ͷͶ͹,Ͳ + ͸,͹ = ͷͷ͵,͹ ˏ                                             ሺͳ͹Ͷሻ 
              ∇ʒʒʞ = ∇ʣʞʢ + ℎ௦ = ͷͶͺ,Ͳ + ͸,͹ = ͷͷͶ,͹ ˏ                                             ሺͳ͹ͷሻ 
 
ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 554,7 ɦ. 
 

6.4 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɸɬɫɹ: 

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

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦɢ 
ɪɚɫɱɟɬɚɦɢ ɩɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ: ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ 
ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɮɨɪɦɭ 
ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɢ ɫɨɩɪɹɠɟɧɢɟ ɟɟ ɫ ɜɨɞɨɛɨɟɦ, ɮɨɪɦɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ, 
ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 

 

6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ Qɪ, 

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – QȽɗɋ. 
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Ɋɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɩɭɫɬɢɬɶ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ 
ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ: 

            ܳ˓ = ܳˑ˔ː.௠௔௫ −  ܳʒЭʠሺ݊ − ͳሻ = ͹ͺ͸ − ͳ͵͹,ͳ ∙ ʹ = ͷͳͳ,ͺ ˏ͵̝                 ሺͳ͹͸ሻ  
 
ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ: 
 ܳ˓.˒ˑ˅ = ܳˑ˔ː.௠௔௫ −  ܳʒЭʠ ∙ ሺ݊ − ͳሻ = ͺ͹͹ − ͳ͵ͳ,ͷ ∙ ʹ = ͸ͳͶ,Ͳ ˏଷ̝         ሺͳ͹͹ሻ   
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ˓௤˅                                                                                                                        ሺͳ͹ͺሻ   
 
ɝɞɟ      ݍ˅ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, 
˅ݍ  = ͳ,ʹͷ ∙    ௣                                                                                                          ሺͳ͹ͻሻݍ
 

ɝɞɟ     ݍ௣ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, 
௣ݍ  = ܸː ˓ ∙ ℎː˄                                                                                                          ሺͳͺͲሻ   
 

ɝɞɟ     ܸː ˓ –  ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ 5 ɦ/ɫ; ℎː˄ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳˑ˔ː.௠௔௫ 1% – 3,1 ɦ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: qp = ͷ ∙ ͵,ͳ = ͳͷ,ͷ ˏଷ/˔ ; q˅ = ͳ,ʹͷ ∙ ͳͷ,ͷ = ͳͻ,Ͷ ˏଷ/˔ ; 
ܤ  = ͷͳͳ,ͺͳͻ,Ͷ = ʹ͸,Ͷ ˏ. 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɨɤɪɭɝɥɹɟɦ B ɞɨ 32 ɦ. ɋɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ b ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯ.ɪɟɝɥɚɦɟɧɬɨɦ. ɉɪɢɧɢɦɚɟɦ b= 8. ȼ ɢɬɨɝɟ: 4 ɩɪɨɥɟɬɚ ɩɨ 8ɦ. 

Ɍɨɥɳɢɧɚ ɛɵɤɚ: 
ʐߜ  ൒ ሺͲ,ʹ ÷ Ͳ,ʹͷሻ ∙ ܾ = ሺͳ,ͺ ÷ ʹ,ʹͷሻ                                                                ሺͳͺͳሻ  
 
Ȼɵɤ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɟɟ 2ɦ. Ɍ.ɤ ɛɵɤ ɪɚɡɪɟɡɧɨɣ, ɭɜɟɥɢɱɢɜɚɟɦ ɟɝɨ 

ɬɨɥɳɢɧɭ ɧɚ 1ɦɟɬɪ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ ߜʐ = ͵ ɦ. 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɨɜ: 
˅ܤ            = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ݀ = ͺ ∙ Ͷ + ሺͶ − ͳሻ ∙ ͵ = Ͷͳ  ˏ                                   ሺͳͺʹሻ 
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6.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ               = ሺ ܳ˓݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ                                                                                        ሺͳͺ͵ሻ 

 
ɝɞɟ     ݉ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ 
ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ, 
m = 0,49. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 H଴ଵ = ሺ ͷͳͳ,ͺͲ,Ͷͻ ∙ ͵ʹ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ = ͵,ͷ ˏ 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ              = ሺ ܳ˓݉ ∙ Ɛ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶ/ଷ                                                                        ሺͳͺͶሻ 

 
ɝɞɟ 𝜎˒ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ). 

Ɉɬɫɸɞɚ: 
 H଴ଶ = ሺ ͷͳͳ,ͺͲ,Ͷͻ ∙ Ͳ,ͻͷͷ ∙ ͳ ∙ ͵ʹ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ = ͵,͸ ˏ 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
ܪ             = ଴ଶܪ − ߙ ∙ ଴ܸଶʹ ∙ ݃                                                                                                     ሺͳͺͷሻ 

 
ɝɞɟ ଴ܸ – ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ; ߙ = ͳ,ͳ ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 

            ଴ܸ = ܳ˓ሺߘʜʞʢ − ʓʜʏሻߘ ∙ ܤ                                                                                    ሺͳͺ͸ሻ 

 
ɝɞɟ    ߘʜʞʢ ɢ ߘʓʜʏ ɨɬɦɟɬɤɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɨɞɩɨɪɧɨɦ ɭɪɨɜɧɟ ɢ ɫɭɯɨɝɨ ɞɧɚ; ܤ - ɩɨɥɧɚɹ ɲɢɪɢɧɚ ɫ ɭɱёɬɨɦ ɛɵɤɨɜ. 
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଴ܸ = ͷͳͳ,ͺሺͷͶͺ,Ͳ − ͷʹʹ,Ͳሻ ∙ ͵ʹ = Ͳ,͸ʹ ˏ/˔ . 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܪ  = ͵,͸ − ͳ,ͳ ∙ Ͳ,͸ʹଶʹ ∙ ͻ,ͺͳ = ͵,ͷ͹ ˏ 

 
6.4.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ 
ɫɥɭɱɚɟ 

            H଴ଵ˒ˑ˅ = ሺ ܳ˓.˒ˑ˅݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ = ( ͸ͳͶ Ͳ,Ͷͻ ∙ ͵ʹ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͵,ͻ ˏ                   ሺͳͺ͹ሻ 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
            H଴ଶ = ሺ ܳ˓݉ ∙ Ɛ𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶ/ଷ = ሺ ͸ͳͶͲ,Ͷͻ ∙ Ͳ,ͻͷͷ ∙ ͳ ∙ ͵ʹ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ= ͵,ͺ ˏ                                                                                                          ሺͳͺͺሻ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܪ           = ͵,ͻ − ͳ,ͳ ∙ Ͳ,ͺଶʹ ∙ ͻ,ͺͳ = ͵,ͺ͸ ˏ                                                                               ሺͳͺͻሻ 

 
ɇɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, 

ɨɤɪɭɝɥɹɟɦ ɞɨ ܪ˔˕ = Ͷ ˏˈ˕˓ˑ˅ . 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʑߘ             = ʜʞʢߘ − ˕˔ܪ = ͷͶ͹,Ͳ − Ͷ = ͷͶ͵,Ͳ ˏ                                                  ሺͳͻͲሻ 
 
Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐߘ              = ʒʑߘ + ͳ,͸ܪ˔˕ = ͷͶ͵,Ͳ + ͳ,͸ ∙ Ͷ = ͷͶͻ,Ͷ ˏ                                      ሺͳͻͳሻ 
 
ɉɪɢɪɚɜɧɹɟɦ ɨɬɦɟɬɤɭ ȽȻ ɤ ɨɬɦɟɬɤɟ ȽȽɉ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ߘʒʐ=554,7 ɦ. 
 

6.4.4 Ɋɚɫɱɟɬ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɫɥɟɞɭɟɬ 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɫɛɪɨɫɚ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɱɟɪɟɡ 
ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ ɫɥɭɱɚɹɯ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɩɭɫɤɚ 
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ɜɨɞɵ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ (ɚɜɚɪɢɹ, ɨɝɪɚɧɢɱɟɧɢɟ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɞɪ.) 

Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɛɟɡɨɩɚɫɧɵɣ ɫɛɪɨɫ ɜɨɞɵ ɜ ɇȻ ɜ 
ɫɥɭɱɚɹɯ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɩɭɫɤɚ ɜɨɞɵ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ. 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɫɛɪɨɫɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ, ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɪɚɛɨɬɤɢ ɩɨɥɟɡɧɨɝɨ 
ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɧɚɱɚɥɭ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ. 

Vɩɨɥɟɡɧ =1,13 ɤɦ3 (1130000000 ɦ3) ܸ˒ ˓ˋ˕= 0,43 ɤɦ3 (43000000 ɦ3) 
ȼɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɫɪɚɛɚɬɵɜɚɟɬɫɹ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (9 ɦɟɫɹɰɟɜ). 
 
t =9∙30∙24∙60∙60=23328 000 ɫ                                                                             ሺͳͻʹሻ 
            ܳ˔˓ = ܸ˒ ˑˎˈˊː + ܸ˒ ݐ˕ˋ˓ = ͳͳ͹͵ͲͲͲͲͲͲʹ͵͵ʹͺͲͲͲ = ͷͲ,͵ ˏଷ/˔                                       ሺͳͻ͵ሻ 

 
Ɋɚɫɱɟɬ ɫɟɱɟɧɢɹ ɜɨɞɨɫɛɪɨɫɚ: 
            𝜔 =  ܳμ√ʹ݃ܪʑʝ = ͷͲ,͵Ͳ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ʹ͵,͸ = ʹ,ͻ ˏଶ                                          ሺͳͻͶሻ 

 
ɝɞɟ    𝜔 - ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; μ = 0,8 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 

Hɜɨ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɇɉɍ ɞɨ ɰɟɧɬɪɚ ɨɬɜɟɪɫɬɢɹ 
Ɍɚɤ ɤɚɤ ɫɟɱɟɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɨɟ, ɩɪɢɧɢɦɚɟɦ ɞɜɚ ɨɬɜɟɪɫɬɢɹ ɫ ɩɚɪɚɦɟɬɪɚɦɢ: 

b=2 ɦ, h=1,5ɦ. 
Ɉɬɦɟɬɤɚ ɧɢɠɧɟɣ ɜɯɨɞɧɨɣ ɤɪɨɦɤɢ ɜɨɞɨɫɩɭɫɤɚ – 522,7. 
 

6.5 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
Ɋɚɫɫɱɢɬɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ 

ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ ɤɪɢɜɨɣ ɧɟɨɛɯɨɞɢɦɨ ɭɦɧɨɠɢɬɶ ɢɯ ɧɚ H˔˕ = Ͷ ˏ . 
Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.3. ɋɚɦ ɨɝɨɥɨɜɨɤ ɫɬɪɨɢɦ ɧɚ ɪɢɫɭɧɤɟ 6.4 

 
Ɍɚɛɥɢɰɚ 6.3 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 

№ ɬɨɱɤɢ x y № ɬɨɱɤɢ x y 
1 0,00 0,50 22 8,40 5,48 
2 0,40 0,14 23 8,80 6,03 
3 0,80 0,03 24 9,20 6,61 
4 1,20 0,00 25 9,60 7,20 
5 1,60 0,02 26 10,00 7,84 
6 2,00 0,11 27 10,40 8,49 
7 2,40 0,24 28 10,80 9,16 
8 2,80 0,40 29 11,20 9,85 
9 3,20 0,56 30 11,60 10,44 
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10 3,60 0,79 31 12,00 11,30 
11 4,00 1,02 32 12,40 12,05 
12 4,40 1,28 33 12,80 12,83 
13 4,80 1,58 34 13,20 13,62 
14 5,20 1,90 35 13,60 14,44 
15 5,60 2,26 36 14,00 15,27 
16 6,00 2,64 37 14,40 16,12 
17 6,40 3,06 38 14,80 17,00 
18 6,80 3,49 39 15,20 17,88 
19 7,20 3,95 40 15,60 18,79 
20 7,60 4,43 
21 8,00 4,94 

 

 
 

Ɋɢɫɭɧɨɤ 6.4 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

 
 
6.6 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɨɦ. 
ȼɵɱɢɫɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ 

ɨɬɜɟɪɫɬɢɣ. 
 ℎˍ˓ = √ 𝛼ொమ˓ሺ஻+ሺ௡−ଵሻ∙𝛿˄ሻమ∙௚య = √ଵ,ଵ∙ହଵଵ,଼మସଵమ∙ଽ,଼ଵయ = ʹ,͸ ˏ                                                   ሺͳͻͷሻ  

 
ɝɞɟ 1,1=ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
            ℎ௖ଵ′ = ሺʜʞʢ݃ʹ√߮ݍ − ʓʜʝ − ℎ௖′ ሻ = ͳʹ,ͶͺͲ,ͻ͹√ʹ ∙ ͻ,ͺͳሺͷͶͺ,Ͳ − ͷʹʹ,Ͳ − Ͳሻ= Ͳ,͸ ˏ                                                                                                          ሺͳͻ͸ሻ 
 

ɝɞɟ ߮ = 0,97÷1,00 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ; 
q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
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ݍ              = ܤ˓ܳ + ሺ݊ − ͳሻ ∙ ˄ߜ = ͷͳͳ,ͺͶͳ = ͳʹ,Ͷͺ ˏ͵̝                                                      ሺͳͻ͹ሻ 

             ℎ௖ଶ′ = ሺʜʞʢ݃ʹ√߮ݍ − ʓʜʝ − ℎ௖′ ሻ = ͳʹ,ͶͺͲ,ͻ͹√ʹ ∙ ͻ,ͺͳሺͷͶͺ,Ͳ − ͷʹʹ,Ͳ − Ͳ,͸ሻ= Ͳ,ͷͺ ˏ                                                                                                        ሺͳͻͺሻ 
             ℎ௖′′ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ = Ͳ,ͷͺʹ ቌ√ͳ + ͺ ∙ ( ʹ,ͻͲ,ͷͺ)ଷ − ͳቍ= ͺ,ͻ ˏ                                                                                                          ሺͳͻͻሻ 
 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɨɩɪɹɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ, ɬɚɤ 

ɤɚɤ ℎ௖′′ > ℎː˄, ɩɪɢ ℎː˄ = ͵,ͳ ɦ. 
Ɍɚɤ ɤɚɤ ɡɚ ɩɥɨɬɢɧɨɣ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ, ɪɚɫɫɱɢɬɚɟɦ 

ɝɚɫɢɬɟɥɢ. 
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6.5 Ɋɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
6.5.1 ȼɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ 

 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. 
˅ߜ             = Ͳ,ͳͷ ∙ ௖ܸ ∙ √ℎ௖ଵ′ = Ͳ,ͳͷ ∙ ʹͲ,ͺ ∙ √Ͳ,͸ = ʹ,Ͷ ˏ                                         ሺʹͲͲሻ 
 

ɝɞɟ ௖ܸ – ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɚ ɩɟɪɜɨɣ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɟ, 
 ௖ܸ = ொ˓ሺ஻+∑ 𝛿˅ሻ∙ℎ೎భ′ = ହଵଵ,଼ସଵ∙଴,଺ = ʹͲ,ͺ  ɦ2/ɫ                                                          (201)  

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɪɚɜɧɭɸ 3=˅ߜ. 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɪɚɜɧɚ ɞɥɢɧɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ: 
           ݈˅ = ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖" + ℎ௖′ ൯ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͺ,ͻ + Ͳ,͸ሻ = Ͷ͵,ͺ                  ሺʹͲʹሻ 
 
Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
         ∇ʞʑ = ∇ˇː˃ − ˅ߜ = ͷʹʹ,Ͳ − ͵ = ͷͳͻ,Ͳ ˏ                                                         ሺʹͲ͵ሻ 
 

6.5.2 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ ɢ ɟɝɨ ɞɥɢɧɵ. 
Ƚɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɝɥɭɛɢɧ ɤɨɥɨɞɰɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ 
ɪɚɫɱɟɬɨɦ, ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 5÷10%. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ, ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
            ݀ = 𝜎 ∙ ℎ௖′′ − ሺℎː˄ + ܼ′ሻ                                                                                         ሺʹͲͶሻ 
 

ɝɞɟ   𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɜɟɥɢɱɢɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɜ ɤɨɥɨɞɰɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ,  𝜎 = ͳ,ͳ; 

Z – ɩɟɪɟɩɚɞ ɫ ɜɨɞɛɨɣɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɬɟɫɧɟɧɢɟɦ ɩɨɬɨɤɚ 
ɫɧɢɡɭ ɭɫɬɭɩɨɦ ɝɥɭɛɢɧɨɣ d; 

 ܼ′ = ௤మଶ∙௚ ∙ ( ଵ𝜑మ∙ℎː˄మ − 𝛼𝜎మ∙ℎ೎"మ)                                                                                       (205) 

 
ɝɞɟ ɔ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, ɡɚɜɢɫɹɳɢɣ 
ɨɬ ɤɪɨɦɤɢ ɭɫɬɭɩɚ, ɩɪɢɧɢɦɚɟɬɫɹ 0,92. 
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       ܼ′ = ͳʹ,Ͷͺଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ ͵,ͳଶ − ͳ,ͳͳ,ͳଶ ∙ ͺ,ͻଶ) = ͹,ͻ ∙ ሺͲ,ͳʹ − Ͳ,Ͳͳሻ = Ͳ,ͺ͹ ˏ      
ݍ           = ͳʹ,Ͷͺ ˏଶ ˔⁄                                                                                                         ሺʹͲ͸ሻ 
 
Ƚɥɭɛɢɧɚ ɤɨɥɨɞɰɚ: 
           ݀ = ͳ,ͳ ∙ ͺ,ͻ − ሺ͵,ͳ + Ͳ,ͺ͹ሻ = ͷ,ͺ ˏ                                                                  ሺʹͲ͹ሻ 
 
ɇɚɯɨɞɢɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
଴′ܧ              = ுܥ + ଴ܪ + ݀ = ʹͳ + Ͷ + ͷ,ͺ = ͵Ͳ,ͺ ˏ                                                ሺʹͲͺሻ 
ுܥ              = ∇ʒʑ − ∇ˇː˃ = ͷͶ͵,Ͳ − ͷʹʹ,Ͳ = ʹͳ ˏ                                                  ሺʹͲͻሻ 
 𝜉଴ = 𝐸′బℎˍ˓ = ଷ଴,଼ଶ,଺ = ͳͳ,ͺ ˏ                                                                                       ሺʹͳͲሻ  

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ξɫ=0,27 ɢ ξ’’c=2,64 
ȼɵɱɢɫɥɹɟɬɫɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖, = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹ͹ ∙ ʹ,͸ = Ͳ,͹ ˏ                                                                      ሺʹͳͳሻ  
 ℎ௖,, = ξ,̝, ∙ ℎˍ˓ = ʹ,͸Ͷ ∙ ʹ,͸ = ͸,ͺ͸ ˏ                                                                    ሺʹͳʹሻ  
 ܼ′ = ଵଶ,ସ଼మଶ∙ଽ,଼ଵ ∙ ቀ ଵ଴,ଽଶమ∙ଷ,ଵమ − ଵ,ଵଵ,ଵమ∙଺,଼଺మቁ = ͹,ͻ ∙ ሺͲ,ͳʹ − Ͳ,Ͳͳͻሻ = Ͳ,ͺ ˏ           ሺʹͳ͵ሻ  

            ݀ = ͳ,ͳ ∙ ͸,ͺ͸ − ሺ͵,ͳ + Ͳ,ͺሻ = ͵,͸ ˏ                                                                 ሺʹͳͶሻ 
 
ȼ ɬɪɟɬɶɟɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
଴′ܧ              = ுܥ + ଴ܪ + ݀ = ʹͳ + Ͷ + ͵,͸ = ʹͺ,͸ ˏ                                                ሺʹͳͷሻ 
              𝜉଴ = ˓ˍ଴ℎ′ܧ = ʹͺ,͸ʹ,͸ = ͳͳ                                                                                          ሺʹͳ͸ሻ 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɨɩɪɟɞɟɥɹɟɦ ξɫ=0,26 ɢ ξ’’c=2,57 
ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
              ℎ௖, = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹ͸ ∙ ʹ,͸ = Ͳ,͸ͺ  ˏ                                                                 ሺʹͳ͹ሻ 
             ℎ௖,, = ξ,̝, ∙ ℎˍ˓ = ʹ,ͷ͹ ∙ ʹ,͸ = ͸,͹ ˏ                                                                    ሺʹͳͺሻ 
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             ܼ′ = ͳʹ,Ͷͺଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ ͵,ͳଶ − ͳ,ͳͳ,ͳଶ ∙ ͸,͹ଶ) = ͹,ͻ ∙ ሺͲ,ͳʹ − Ͳ,Ͳʹሻ= Ͳ,͹ͻ ˏ                                                                                                        ሺʹͳͻሻ 
             ݀ = ͳ,ͳ ∙ ͸,͹ − ሺ͵,ͳ + Ͳ,͹ͻሻ = ͵,ͷ ˏ                                                                ሺʹʹͲሻ 
 
Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚɦɢ ɤɨɥɨɞɰɚ ɜ ɬɪɟɬɶɟɦ ɢ ɜɬɨɪɨɦ 

ɩɪɢɛɥɢɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ 7 %, ɬɨ ɩɪɢɧɢɦɚɟɬɫɹ d = 3,5 ɦ. 
Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 ∇ʞʑ = ∇ˇː˃ − ݀ = ͷʹʹ,Ͳ − ͵,ͷ = ͷͳͺ,ͷ ˏ. 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɧɟɦ ɝɚɫɢɬɟɥɹ: 
             ݈˅ = ሺͲ,͹ͷ ÷ ͳ,Ͳሻ ∙ ݈˒˓                                                                                           ሺʹʹͳሻ 
 ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖̀̀ − ℎ௖̀൯ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͸,͹ − Ͳ,͸ͺሻ = ͵Ͳ,ͳ ˏ                 ሺʹʹʹሻ 
             ݈˅ = Ͳ,͹ͷ ∙ ݈˒˓ = Ͳ,͹ͷ ∙ ͵Ͳ,ͳ = ʹʹ,͸ ˏ                                                              ሺʹʹ͵ሻ 
 

6.5.3 Ɋɢɫɛɟɪɦɚ 
 
ɍɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɫɫɟɢɜɚɧɢɹ ɩɨɬɨɤɚ. 

ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɜ ɬɪɢ ɪɹɞɚ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. 
ȼɵɩɨɥɧɹɟɬɫɹ ɤɪɟɩɥɟɧɢɟɦ ɛɟɬɨɧɧɵɯ ɩɥɢɬ ɞɥɢɧɨɣ 9,5 ɦ, ɲɢɪɢɧɨɣ 9,5 ɦ. 
Ʉɨɧɟɰ ɭɱɚɫɬɤɚ ɪɢɫɛɟɪɦɵ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɡɭɛɨɦ. 
Ɍɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
˓ߜ           = Ͳ,ͷ ∙ ˅ߜ = Ͳ,ͷ ∙ ͵ = ͳ,ͷ ˏ                                                                            ሺʹʹͶሻ 

 
6.6 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
6.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬ.ɤ. ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ 
ɜɵɫɨɬɟ ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ  B୦˒ˎ = ሺͲ,͸ ÷ Ͳ,ͺሻ  ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ. 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
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          ∇˒ˑˇ = ∇ˇː˃ − ݀ − ˅ݐ = ͷʹʹ,Ͳ − ͵,ͷ − ͵ = ͷͳͷ,ͷ ˏ                                  ሺʹʹͷሻ 
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
 ℎ˒ˎ = ∇ʜʞʢ − ∇˒ˑˇ = ͷͶ͹,Ͳ − ͷͳͷ,ͷ = ͵ͳ,ͷ ˏ                                           (226) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 

 B˒ˑˇ = Ͳ,͹ ∙ h = Ͳ,͹ͷ ∙ ͵ͳ,ͷ = ʹ͵,͸ ˏ                                                     (227) 
 

6.6.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɢ 

ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ. ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɦɨɧɨɥɢɬɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɟɟ ɨɫɚɞɤɟ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɫɟɱɟɧɢɸ ɛɟɬɨɧɧɵɯ ɦɚɫɫɢɜɨɜ. 

ȼ ɩɥɨɬɢɧɟ, ɜɨɡɜɨɞɢɦɨɣ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɪɚɡɪɟɡɤɚ ɲɜɚɦɢ ɧɚ ɫɟɤɰɢɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɨɫɹɦ ɛɵɤɨɜ. ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 

ˍˈ˔ܤ             = ܾ + ˄ߜ = ͻ + ͵ = ͳͳ ˏ                                                                            ሺʹʹͺሻ 
ɝɞɟ    ܾ − ˒˓ˑˎˈ˕ ˅ˑˇˑ˔ˎˋ˅ːˑˆˑ ˗˓ˑː˕˃; Ɂ˄ − ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ 

ɉɪɢ ɲɢɪɢɧɟ ɨɫɧɨɜɚɧɢɹ B=23,6 ɦ, ɩɪɢɧɢɦɚɟɦ 2 ɫɬɨɥɛɚ ɲɢɪɢɧɨɣ 11,8 ɦ. 
 

6.6.3 Ȼɵɤɢ 
 
Ȼɵɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɫɥɢɜɧɵɯ ɫɟɤɰɢɣ, ɞɥɹ ɨɩɨɪɵ 

ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ (ɨɫɧɨɜɧɨɝɨ ɢ ɪɟɦɨɧɬɧɨɝɨ) ɢ ɨɩɨɪɵ ɞɥɹ ɚɜɬɨɞɨɪɨɝɢ ɢ 
ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ. 

Ⱦɥɹ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ ɭɫɬɪɨɟɧ ɩɚɡ. Ȼɵɤ ɪɚɡɪɟɡɧɨɣ. Ɏɨɪɦɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 
ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɨɣ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 17,1 ɦ. 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɪɚɜɧɚ 3 ɦ. 
Ⱦɥɢɧɭ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɢ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,5 ɦ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɪɚɧɟɟ. 
 

6.6.4 ɍɫɬɨɢ 
 
Ʉ ɥɟɜɨɦɭ ɬɨɪɰɭ ɡɞɚɧɢɹ Ƚɗɋ ɩɪɢɦɵɤɚɟɬ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. 
ɋɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɞɥɢɧɨɣ 142,0 ɦ ɭɫɬɪɨɟɧ ɧɚ ɦɟɫɬɟ ɩɪɢɦɵɤɚɧɢɹ 

ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
Ɋɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɢɧɨɣ 169,2 ɦ ɭɫɬɪɨɟɧ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɨɣ ɢ ɡɞɚɧɢɟɦ Ƚɗɋ. 
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6.6.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɸɬ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ƚɚɥɟɪɟɢ ɞɥɹ 

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɪɚɡɦɟɪɚɦɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɢ 3ɯ3ɦ, 
ɨɬɦɟɬɤɚ ɩɨɥɚ ɝɚɥɟɪɟɢ ∇515,4 ɦ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɢɦɟɸɬ ɲɢɪɢɧɭ 2,5 ɦ, ɜɵɫɨɬɭ 2,5ɦ. ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ 
ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɚɯ: 527,4 ɦ; 538,9 ɦ. 

 
6.7 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
6.7.1 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

 
Ⱦɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɫɯɟɦɚ ɛɟɡ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɪɬɢɤɚɥɶɧɵɴ ɞɪɟɧɚɠɧɵɯ 
ɫɤɜɚɠɢɧ. 

Ɋɚɫɫɱɢɬɚɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɧɨɦ ɭɫɬɪɨɣɫɬɜɟ: 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ : 
ௗ௥ܪ              = Ͳ,ʹ ∙ ௠௔௫ܪ = Ͳ,ʹ ∙ ʹ͵,͸ = Ͷ,͹ ˏ                                                             ሺʹʹͻሻ 
 
ɝɞɟ ܪ௠௔௫ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ, ɪɚɜɧɵɣ: 
௠௔௫ܪ  = ∇ʜʞʢ − ∇ʢʜʐሺܳʑʤʙሻ = ͷͶ͹,Ͳ − ͷʹ͵,Ͷ = ʹ͵,͸ ˏ                         (230) 
 
Ⱦɪɟɧɚɠ ɜ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 

ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 2 ɦ. Ɉɬɜɨɞ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚɫɨɫɚɦɢ. 

Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷܪ௠௔௫ = Ͳ,ͷ ∙ ʹ͵,͸ = ͳͳ,ͺˏ                                                                 (231) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: ݈ˇ˓ = Ͳ,ͳͷܤ = Ͳ,ͳͷ ∙ ʹ͵,͸ = ͵,ʹ ˏ                                                                      (232) 
 

 6.8 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ ɜɟɞɟɬɫɹ ɩɨ ɨɫɧɨɜɧɨɦɭ 

ɪɚɫɱɟɬɧɨɦɭ ɫɥɭɱɚɸ – ɩɪɢ ɇɉɍ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ( ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨ ȼɏɄ). 

ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɩɥɨɬɢɧɵ. 
 

6.8.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
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ȼɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɛɟɡ ɭɱɟɬɚ ɡɭɛɶɟɜ: 
ˎ˒ܩ            = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ʐܾߩ + ʐߜ = ʹͷͲ,ͺ ∙ ͺ ∙ ͻ,ͺͳ ∙ ʹ,Ͷͺ + ͵ = ͶʹͻͶ,Ͷ ˍʜˏ                           ሺʹ͵͵ሻ 

 
ɝɞɟ   ܵ˒ˎ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ (ɪɚɫɫɱɢɬɚɧɨ ɜ ɩɪɨɝɪɚɦɦɟ 
AutoCad); ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ; ߩʐ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

Ⱦɚɥɟɟ ɩɨɜɬɨɪɹɟɦ ɚɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ ɞɥɹ ɛɵɤɚ: 
˄ܩ             = ܵ˄ ∙ ʐߜ ∙ ˄ߩ ∙ ܾ݃ + ʐߜ = Ͷͳ͹,͸ ∙ ͵ ∙ ʹ,Ͷ ∙ ͻ,ͺͳͺ + ͵ = ʹ͸ͺͳ,Ͷ ˍʜˏ                            ሺʹ͵Ͷሻ 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
           ܳଷ ≈ Ͳ,Ͳͷͷ݂√݂݃ = Ͳ,Ͳͷͷ ∙ Ͷͻ,ͷ ∙ √Ͷͻ,ͷ ∙ ͻ,ͺͳ = ͳ͹ʹ,Ͷ ˍʜ                       ሺʹ͵ͷሻ 
 

ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
            ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͷͶͺ,Ͳ − ͷͶ͵,Ͳ + Ͳ,ͷሻ ∙ ͻ = Ͷͻ,ͷ ˏଶ    ሺʹ͵͸ሻ 
 
ɉɪɢɜɟɞɟɦ ɜɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ              = ܳˊܾ + ʐߜ = ͳ͹ʹ,Ͷ ͺ + ͵ = ͳͷ,͹                                                                             ሺʹ͵͹ሻ 

 
6.8.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 
        ଵܹ = ሺ∇ʜʞʢ − ∇˒ˑˇሻଶʹ ∙ ߛ˅ = ሺͷͶ͹,Ͳ − ͷͳͷ,ͷሻଶʹ ∙ ͻ,ͺͳ = Ͷͺ͸͹,Ͳ ˍʜˏ         ሺʹ͵ͺሻ 

 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ:       ଶܹ = ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻଶʹ ∙ ߛ˅ = ሺͷʹ͵,Ͷ − ͷͳͷ,ͷሻଶʹ ∙ ͻ,ͺͳ = ͵Ͳ͸,ͳ ˍʜˏ       ሺʹ͵ͻሻ 

 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
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        ଷܹ = ܵ ∙ ߛ˅                                                                                                                     ሺʹͶͲሻ 
       ଷܹ = Ͷͳ,ͷ ∙ ͻ,ͺͳ = ͶͲ͹,ͳ ˍʜˏ                                                                                   ሺʹͶͳሻ 

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

 
6.8.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ:           ܹ˅ ˊ˅ = ߛ˅ ∙ ܤ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ = ͻ,ͺͳ ⋅ ʹ͵,͸ ∙ ͹,ͻ = ͳͺʹͻ,Ͳ ˍʜˏ         ሺʹͶʹሻ 

 
6.8.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɥɨɬɢɧɭ: 
 ˗ܹ = ௪ߛ ∙ ܵˠ˒ = ͻ,ͺͳ ∙ ͳͳ͹,Ͳͷ = ͳͳͶͺ,͵ ˍʜˏ                                                    ሺʹͶ͵ሻ  

 
ɝɞɟ  ܵˠ˒ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ AutoCad; 

 
6.8.5  Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɝɪɚɧɶ 
           ʟː = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ = ͳͳ ∙ ͳ ∙ ଶ݃ݐ (Ͷͷ − ʹʹʹ) = ͷ  ˍʞ˃           ሺʹͶͶሻ 

 
ɝɞɟ: ℎː- ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ; ߮ː –ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, ːߛ˅ˊ˅-ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
ːܧ             = ʟː ∙ ℎːʹ = ͷ ∙ ͳʹ = ʹ,ͷ ˍʜˏ                                                                              ሺʹͶͷሻ 

 
Ȼɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɫɥɨɟɦ ɧɚɧɨɫɨɜ: 
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ܲ̂′˓ = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ − ݃ݐܿʹ ቀͶͷ − ߮ˆ˓ʹ ቁ= ͳͳ ∙ ͳ ∙ ଶ݃ݐ (Ͷͷ − ͵͹ʹ) − ݃ݐܿʹ− (Ͷͷ − ͵͹ʹ)= ͳͶ,ͲͶ ˍʞ˃                                                                                                 ሺʹͶ͸ሻ 
 
ɝɞɟ ߮ˆ˓ –ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɧɚɧɨɫɚɦɢ. 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɜɟɫ ɝɪɭɧɬɚ ɪɚɜɥɹɟɬɫɹ: 
             ʟ′′ˆ˓ = (ːߛ˅ˊ˅ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓൯ ∙ ଶ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ − ݃ݐܿ ቀͶͷ − ߮ˆ˓ʹ ቁ =               = ሺͳͳ ∙ ͳ + ͳ͵,Ͷ ∙ ͸,ͷሻ ∙ ଶ݃ݐ (Ͷͷ − ͵͹ʹ) − ݃ݐܿ (Ͷͷ − ͵͹ʹ)= ͵ͳ,͹ ˍʞ˃                                                                                                   ሺʹͶ͹ሻ 
 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ 
ߛ̂             ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ͳͻ,ͷ − ሺͳ − Ͳ,͵ͺሻ ∙ ͻ,ͺͳ = ͳ͵,Ͷ ˍʜˏଷ               ሺʹͶͺሻ 

 
ɝɞɟ ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. 
˃ܧ             = ሺʟ′ˆ˓ + ʟ′′ˆ˓ሻʹ ∙ ℎˆ˓ = ͳͶ,ͲͶ + ͵ͳ,͹ʹ ∙ ͸,ͷ = ͳͶͺ,͹ ˍʜˏ                        ሺʹͶͻሻ 

 
6.8.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ 

ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. 
Ɇɨɠɟɜɢɬɢɧɨɜɚ. 

           ܹ˅ ˑˎː = Ͳ,ͷ ∙ ɀ˅ ∙ ℎଵ% ∙ ቆ̅ߣௗߨ + ℎ଴ʹቇ                                                                      ሺʹͷͲሻ 

 
ɝɞɟ,   ̅ߣௗ − ˔˓ˈˇːˢˢ ˇˎˋː˃ ˅ˑˎː˞;. ℎ଴ − ˔˓ˈˇːˢˢ ˅˞˔ˑ˕˃ ˅ˑˎː˞; ʡ̅ = ˔˓ˈˇːˋˌ ˒ˈ˓ˋˑˇ ˅ˑˎː˞; ℎଵ% − ˅˞˔ˑ˕˖ ˅ˑˎː˖ ͳ% ˑ˄ˈ˔˒ˈ˚ˈːːˑ˔˕ˋ;
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           ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͻ,ͺͳ ∙ ʹ,ͻ ∙ (ʹ͵,ͺ͵,ͳͶ + ͳ,ͳʹ) = ͳͳͷ,͸ ˍʜ                                       ሺʹͷͳሻ 

             ℎ଴ = ߨ ∙ ℎଶଵ%̅ߣௗ = ͵,ͳͶ ⋅ ʹ,ͻଶʹ͵,ͺ = ͳ,ͳ ˏ                                                                 ሺʹͷʹሻ 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
௖ݕ               = ʹௗߣ̅ ∙ ߨ − ͵ͅ ∙ ℎଵ% = ʹ͵,ͺʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ʹ,ͻ = ʹ,͹ ˏ                                          ሺʹͷ͵ሻ 

 
6.9 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɜ ɫɟɱɟɧɢɢ ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. ɇɢɠɟ 
ɩɪɢɜɟɞɟɧɚ ɬɚɛɥɢɰɚ 6.4, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɧɚɝɪɭɡɤɢ ɪɚɫɫɱɢɬɚɧɧɵɟ ɪɚɧɟɟ ɢ 
ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ߛ௙, ɬɚɤɠɟ ɭɤɚɡɚɧɵ ɧɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ ɢ ɩɥɟɱɢ. 

 
Ɍɚɛɥɢɰɚ 6.4 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

№  Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

 ௙ ɇɚɩɪɚɜɥɟɧɢɟߛ
ɫɢɥɵ 

ʠˋˎ˃ ∙  ,௙ߛ
ɤɇ 

ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ∙ɦ 

1 W1 1  4867,0 10,3 50130,0 
2 W2 1  306,1 2,6 -795,9 
3 Gɩɥ 0,95  4079,7 7,1 -28965,9 
4 Gɛ 0,95  2547,4 7,9 -20124,3 
5 Wɜɡɜ 1 ↑ 1829,0 0 0,0 
6 Wɮ 1 ↑ 1148,3 7,3 8382,3 
7 Wɜɨɥɧ 1  115,6 21,2 -2450,7 
8 W3 1  407,1 8,5 3460,4 
9 Qɡ 0,9  14,1 5,6 79,0 
10 ȿɧ 1,2  3,0 7,9 23,7 
11 ȿɚɜ 0,8  119,0 2,2 261,7 ΣN 4071,0 Σʛ 10000,2 

 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
        𝜎௬௨ = − ˒ܤܰ + ͸Σܤܯଶ˒ = − ͶͲ͹ͳ,Ͳʹ͵,͸ + ͸ ∙ ͳͲͲͲͲ,ʹʹ͵,͸ଶ = −͸Ͷ,ͺ ˍʞ˃                          ሺʹͷͶሻ 

 
ɝɞɟ   Σܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ; ܤ˒ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ; 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −͸Ͷ,ͺ ∙ Ͳ − ͳͲ ∙ ͵ͳ,ͷ ∙ ሺͳ − Ͳሻ = = −͵ͳͷ,Ͳ ˍʞ˃                                                                                                                   ሺʹͷͷሻ 
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ɝɞɟ    ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௨ –ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫ ȼȻ (ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ɇɉɍ ɢ 
ɨɬɦɟɬɤɨɣ ɩɨɞɨɲɜɵ) 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
    ߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = ሺͳͲ ∙ ͵ʹ,͸ − ͳ͵͹,Ͳሻ ∙ Ͳ = Ͳ ˍʞ˃              ሺʹͷ͸ሻ          
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −͸Ͷ,ͺ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͵ͳ,ͷ ∙ Ͳ = = −͸Ͷ,ͺ ˍʞ˃                                                                                                                   ሺʹͷ͹ሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
       𝜎ଷ௨ = ௪ߛ− ∙ ʜௗ௨ = −ͳͲ ∙ ͵ͳ,ͷ = −͵ͳͷ,Ͳ ˍʞ˃                                                 ሺʹͷͺሻ 
         𝜎௖௨ = ሺͳ + ݉௨ଶሻʹ {𝜎௬௨[ܿݏ݋ʹሺߙ − ሻߜ + ͳ] + ௪ߛ ∙ ௗ௨ܪ ∙ ߙሺʹݏ݋ܿ] − ሻߜ − ͳ − ݉௨ଶͳ + ݉௨ଶ]} = = ሺͳ + Ͳଶሻʹ {−͸Ͷ,ͺ ∙ ሺͲʹݏ݋ܿ] − Ͳሻ + ͳ] + ͳͲ ∙ ͵ʹ,͸ ∙ ሺͲʹݏ݋ܿ] − Ͳሻ − ͳ − Ͳଶͳ + Ͳଶ]} = 

=-32,0ɤɉɚ                                                                                                     (259) 
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௧ = − ே஻˒ − ଺Σெ஻మ˒ = − ସ଴଻ଵ,଴ଶଷ,଺ − ଺∙ଵ଴଴଴଴,ଶଶଷ,଺మ = −ʹͺͲ,ʹ ˍʞ˃                                  ሺʹ͸Ͳ) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −ʹͺͲ,ʹ ∙ Ͳ,͹ଶ − ͳͲ ∙ ͹,ͻ ∙ ∙ ሺͳ − Ͳ,͹ଶሻ = −ͳ͹͹,͸ ˍʞ˃                                                                                              ሺʹ͸ͳሻ 

 
ɝɞɟ     ݉௧ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௧  –ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ (ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ∇ʢʜʐ௠𝑖௡ ɢ ɨɬɦɟɬɤɨɣ ɩɨɞɨɲɜɵ); 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 ߬௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧൯ ∙ ݉௧ = −ሺͳͲ ∙ ͹,ͻ − ʹͺͲ,ʹሻ ∙ Ͳ,͹ = = ͳͶͲ,ͺ ˍʞ˃                                                                                                                       ሺʹ͸ʹሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
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𝜎ଷ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ = −ʹͺͲ,ʹ ∙ ሺͳ + Ͳ,͹ଶሻ + ͳͲ ∙ ͹,ͻ ∙ ∙ Ͳ,͹ଶ = −͵͹ͺ,ͺ ˍʞ˃                                                                                                         ሺʹ͸͵ሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
           𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͹,ͻ = −͹ͻ ˍʞ˃                                                             ሺʹ͸Ͷሻ 
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.5. 
 

Ɍɚɛɥɢɰɚ 6.5  – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ 𝜎௬௨ -64,8 𝜎௬௧ -280,2 𝜎௫௨ -315,0 𝜎௫௧ -177,6 ߬௫௬௨  0 ߬௫௬௧  140,8 𝜎ଵ௨ -64,8 𝜎ଵ௧ -79 𝜎ଷ௨ -315,0 𝜎ଷ௧ -378,8 𝜎௖௨ -32,0   

 
6.10 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟɟ ɨɫɧɨɜɚɧɢɹ 

 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕; 
 
ɝɞɟ ߛ௡ = ͳ,ʹͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ; ߛ௖ௗ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ. 

           ܴ௕ ൒ ௡ߛ ∙ ௟௖ߛ ∙ |𝜎ଷ௧|ߛ௖ = ͳ,ʹͲ ∙ ͳ ∙ ͵͹ͺ,ͺͳ = ͶͷͶ,͸ ˍʜˏଶ                                           ሺʹ͸ͷሻ 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫɚ ɛɟɬɨɧɚ 

ȼ5 ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ˄ = ʹͺͲͲ ˍʜ/ˏଶ . 
ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɹɟɬɫɹ: ͶͷͶ,͸ ൑ ʹͺͲͲ; 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௧ < Ͳ; 
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ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ: −ʹͺͲ,ʹ ˍʞ˃ < Ͳ. 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
        |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨                                                                                                 ሺʹ͸͸ሻܪ
 ͸Ͷ,ͺ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͵ͳ,ͷ ; 
 ͸Ͷ,ͺ ൒ ͸͵,Ͳ 
 

6.11 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɧɟɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬ.ɟ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. 
Ⱦɟɥɚɟɦ ɩɟɪɟɫɱɟɬ ɧɚɝɪɭɡɨɤ ɫ ɭɱɟɬɨɦ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ ɩɨ ɩɨɞɨɲɜɟ 

ɫɨɨɪɭɠɟɧɢɹ. 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 
 ܴ = ˎ˒ܩ) + ʐܩ + ܳˊ + ଷܹ − ˗ܹ − ܹ˅ ˊ˅൯ ∙ ߮݃ݐ + ܿ ∙ 𝜔 =  = ሺͶͲ͹ͻ,͹ + ʹͷͶ͹,Ͷ + ͳͶ,ͳ + ͶͲ͹,ͳ − ͳͳͶͺ,͵ − ͳͺʹͻ,Ͳሻ ∙ Ͳ,͹ + ͳͲͲ ∙ ∙ ʹ͵,͸ = ͸ʹͷͳ,͵ ˍʜ ˏ⁄                                                                                           ሺʹ͸͹ሻ  
 

ɝɞɟ    ˔ – ɫɰɟɩɥɟɧɢɟ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ɤɉɚ 𝜔 −ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 
1 ɩ. ɦ 𝜔 = ௡ܤ ∙ ͳ = ʹ͵,͸;  

ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
ܨ           = ଵܹ − ଶܹ + ܹ˅ ˑˎː+ܧː + ˅˃ܧ = Ͷͺ͸͹,Ͳ − ͵Ͳ͸,ͳ + ͳͳͷ,͸ + ͵ + +ͳͳͻ,Ͳ= Ͷ͹ͻͺ,ʹ ˍʜ ˏ⁄                                                                                                               ሺʹ͸ͺሻ 
 
 ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ܴ ∙ ܨ௖ߛ ∙ ௟௖ߛ ൒ ͵,௡;                                                                                                      ͸ʹͷͳߛ ∙ Ͳ,ͻͷͶ͸ͻͺ,ͷ ∙ ͳ ൒ ͳ,ʹͲ;  

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ: ͳ,ʹ͵ ൒ ͳ,ʹͲ 
 

6.12 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
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Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɹɜɥɹɟɬɫɹ ɡɟɦɥɹɧɨɣ ɧɚɫɵɩɧɨɣ. Ɍɚɤɠɟ ɛɭɞɟɬ 
ɢɫɩɨɥɶɡɨɜɚɧ ɜɵɟɦɧɨɣ ɝɪɭɧɧɬ, ɤɨɬɨɪɵɣ ɜɵɧɢɦɚɸɬ ɢɡ-ɩɨɞ ɩɨɞɨɲɜɵ. Ɉɬɫɵɩɤɚ 
ɧɚɫɭɯɨ ɫ ɭɩɥɨɬɧɟɧɢɟɦ. ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɷɥɟɦɟɧɬ – ɛɭɪɨɛɟɬɨɧɧɚɹ 
ɞɢɚɮɪɚɝɦɚ. 

ɉɨ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɟ ɩɪɨɯɨɞɢɬ ɚɜɬɨɞɨɪɨɝɚ, ɩɨɷɬɨɦɭ ɲɢɪɢɧɚ ɝɪɟɛɧɹ 
ɪɚɜɧɚ 12 ɦ. Ⱦɥɢɧɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ – 685,2 ɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɤɨɫɚ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ ɩɪɢɧɹɬ 2. ȼɟɪɯɨɜɨɣ 
ɨɬɤɨɫ ɛɭɞɟɬ ɤɪɟɩɢɬɶɫɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
7 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
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7.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
7.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

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 

2021 2022 2023 2024 2025 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ Ɇȼɬ 98,7 98,7 98,7 98,7 98,7 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɑɚɫɵ 8760 8760 8760 8760 8760 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 
ȼɵɪɚɛɨɬɤɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 864612 864612 864612 864612 864612 
Ɋɚɫɯɨɞ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

% 2 2 2 2 2 ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɋɚɫɯɨɞ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛ . ɧɭɠɞ Ɇȼɬ*ɱ 17292,24 17292,24 17292,24 17292,24 17292,24 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɇȼɬ*ɱ 17292,24 17292,24 17292,24 17292,24 17292,24 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 

Ɇȼɬ*ɱ 847319,76 847319,8 847319,8 847319,8 847319,8 ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ*ɱ 1042 1077 1110 1143 1175 

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 

ɦɥɧ.ɪɭɛ. 883 913 941 968 996 ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 147 152 157 161 166 
 
ȼɵɜɨɞ: ɚɧɚɥɢɡɢɪɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ 7.1 , ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɧɚɛɥɸɞɚɟɬɫɹ 

ɪɨɫɬ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɪɚɫɬɟɬ ɇȾɋ ɤ 
ɜɵɪɭɱɤɟ. 

 
7.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 

 
 
 
 
Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 11,74 

ɉɪɨɱɢɟ 274,0 12,61 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 24,35 

 
ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ % ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 
 
Ɍɚɛɥɢɰɟ 7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ % 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
Ɉɬ1 ɞɨ 5 ɥɟɬ 0,12 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,17 
Ɉɬ 16 ɞɨ 25 ɥɟɬ 0,3 
ɋɜɵɲɟ 25 ɥɟɬ 0,4 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

7.4. 
 

Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ. ɪɭɛ. ɡɚ 1 Ɇȼɬ 12,46 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097  ɬɵɫ. ɪɭɛ. ɡɚ 1 Ɇȼɬ⋅ɱ 0,87 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ. ɪɭɛ. ɡɚ 1 Ɇȼɬ⋅ɱ 0,25 

ɂɬɨɝɨ  13,58 

 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 7.5. 
 

Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 19,79 43,12 53,57 53,57 53,56 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 

ɦɥɧ.ɪɭɛ. 6,97 18,81 22,37 22,37 22,37 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 24,35 48,71 48,71 48,71 48,71 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 1,04 2,35 2,79 2,79 2,79 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɧ.ɪɭɛ. 6,79 13,58 13,58 13,58 13,58 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 1,59 3,81 3,81 3,81 3,81 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 60,55 130,99 144,84 144,84 144,84 
 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
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Ɋɢɫɭɧɨɤ 7.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
ȼɵɜɨɞ:  ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɭɞɭɬ 

ɩɨɫɬɟɩɟɧɧɨ ɪɚɫɬɢ ɢ ɛɨɥɶɲɭɸ ɢɯ ɱɚɫɬɶ ɫɨɫɬɚɜɹɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 

 
7.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ  ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
7.6. 

 
Ɍɚɛɥɢɰɚ 7.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ  ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 126,65 336,04 350,97 361,07 372,13 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 50,08 136,48 138,25 143,87 150,45 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 17,41 20,89 20,89 20,89 19,99 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 7,38 38,34 49,65 48,47 47,29 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 201,53 531,71 559,77 574,32 589,87 

 
ȼɵɜɨɞ: ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɜɵɣ ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɭɞɭɬ 

ɦɢɧɢɦɚɥɶɧɵ ɡɚ ɫɱɟɬ ɩɨɫɬɟɩɟɧɧɨ ɪɚɫɬɭɳɢɯ ɇȾɋ ɢ ɧɚɥɨɝɚ ɧɚ ɢɦɭɳɟɫɬɜɨ. 
 

7.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 
 
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 

7.8. 
 
 
 
 

Ɍɚɛɥɢɰɚ 7.8 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
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̥л̦.̬у̍.
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̥л̦.̬у̍.
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п̬о̛̏̚од̭т̏е̦̦ы̵ ̴ о̦до̏, 
̥л̦.̬у̍.

ˀ̵̭̌оды ̦̌ у̭лу̛̐ 
̬е̐ул̛̬у̀щ̵̛ ко̥п̛̦̜̌, 
̥л̦.̬у̍.
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 412,47 854,144 882,93 909,78 938,49 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 60,55 130,64 144,84 144,84 144,84 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 410,55 850,33 879,16 905,95 934,68 
EBIT(ɩɪɢɛɵɥɶ ɨɬ 

ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 306,16 681,82 693,74 721,77 755,2 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 

ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 122,46 272,76 277,49 288,71 302,08 
NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 183,69 409,09 416,24 433,06 453,12 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20 20 20 20 20 

 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ (ɪɢɫɭɧɨɤ 7.2) ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɵɜɚɸɳɢɣ 

ɢɡɦɟɧɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɡɚ ɩɟɪɢɨɞ ɫ 2020 ɝɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ 2025. 
 

 
Ɋɢɫɭɧɨɤ 7.2   – ɂɡɦɟɧɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ , ɦɥɧ. ɪɭɛ. 

 
ȼɵɜɨɞ: ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ , ɢɫɯɨɞɹ ɢɡ ɝɪɚɮɢɤɚ, ɧɚɛɥɸɞɚɟɬɫɹ 

ɩɥɚɜɧɵɣ ɪɨɫɬ  ɩɪɢɛɵɥɢ , ɭɛɵɬɤɨɜ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ 2020 ɝɨɞ – 
ɷɬɨ ɝɨɞ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɪɨɞɚɠ. 

Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ, ɦɥɧ. ɪɭɛ. ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7.3. 
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Ɋɢɫɭɧɨɤ 7.3   – Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ, ɦɥɧ. ɪɭɛ. 

 
2020-2026 ɝɨɞɚ – ɜɵɩɨɥɧɟɧɢɟ ɡɟɦɥɹɧɵɯ, ɛɟɬɨɧɧɵɯ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 
2020- 2022 ɝɨɞɚ - ɭɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
2020 ɝɨɞ – ɩɟɪɜɵɣ ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɉɤɭɩɚɟɦɨɫɬɶ ɩɪɨɟɤɬɚ ɧɚɫɬɭɩɢɬ ɫ 2030 ɝɨɞɚ. 
 

7.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ. Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ɍɚɫ-ɘɪɹɯɫɤɨɣ Ƚɗɋ ɧɚ 
ɪɟɤɟ Ɇɚɹ» ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.9. 

 
Ɍɚɛɥɢɰɚ 7.9 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ɍɚɫ-ɘɪɹɯɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ɇɚɹ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 130 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 20,2 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,01 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 11,69 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,16 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 61049,4 

 
7.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɟ 
ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.10. 
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Ɍɚɛɥɢɰɚ 7.10 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ ɪɭɛɥɟɣ 101,76 276,69 280,31 291,59 304,72 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ ɪɭɛɥɟɣ 7,38 38,34 49,65 48,47 47,29 
ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ ɪɭɛɥɟɣ 109,14 315,03 329,96 340,06 352,02 

 
ȼɵɜɨɞ: ɇɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɫɜɹɡɢ ɫ ɪɨɫɬɨɦ 

ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɢ ɮɟɞɟɪɚɥɶɧɵɟ ɛɸɞɠɟɬɵ. ȼ ɩɟɪɜɵɣ ɝɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɢɧɢɦɚɥɶɧɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɫɜɹɡɢ ɫ ɧɟɩɨɥɧɨɣ 
ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɧɚɱɚɥɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 
7.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 

ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 
ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) Ɉɛɴёɦ ɫɛɵɬɚ; 

ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɨɤɚɡɚɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 7.4. 
 

 
Ɋɢɫɭɧɨɤ 7.4 - ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI , ɜ ɞɚɧɧɨɣ 

ɪɚɛɨɬɟ ɦɵ ɞɨɛɢɜɚɥɢɫɶ ɬɨɝɨ, ɱɬɨɛɵ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɛɵɥ ɛɨɥɟɟ ɟɞɢɧɢɰɵ, 
ɢɧɚɱɟ ɩɪɨɟɤɬ ɹɜɥɹɥɫɹ ɛɵ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɷɮɮɟɤɬɢɜɧɵɦ, ɝɪɚɮɢɤ ɧɚɝɥɹɞɧɨ 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ PI ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɡɧɚɱɟɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ, ɬ.ɟ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɫɬɚɜɤɢ 
ɧɚɥɨɝɨɨɛɥɚɠɟɧɢɹ. 

ɋɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɨɤɚɡɚɧɚ ɧɚ 
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ɪɢɫɭɧɤɟ 7.5. 
 

 
Ɋɢɫɭɧɨɤ 7.5 - ɋɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 
ȼɵɜɨɞ: ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ- ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 

ɂɧɜɟɫɬɢɰɢɢ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɬ ɧɚ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ, ɢ ɩɨɷɬɨɦɭ ɩɪɢ ɢɯ 
ɭɦɟɧɶɲɟɧɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɛɵɥɶɧɨɫɬɢ. 

ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 
7.6. 

 
 

Ɋɢɫɭɧɨɤ 7.6 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
 
ȼɵɜɨɞ: ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. ɐɟɧɚ ɫɛɵɬɚ 

ɩɪɹɦɨɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɤɨɥɢɱɟɫɬɜɭ ɩɪɢɛɵɥɢ, ɩɨɷɬɨɦɭ ɧɚɛɥɸɞɚɟɦ ɪɨɫɬ ɢɧɞɟɤɫɚ 
ɩɪɢɛɵɥɶɧɨɫɬɢ ɫ ɪɨɫɬɨɦ ɰɟɧɵ ɫɛɵɬɚ. 

ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 7.7. 
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Ɋɢɫɭɧɨɤ 7.7 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ȼɵɜɨɞ: ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ–ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 

ɇɚɛɥɸɞɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɧɟɢɡɦɟɧɧɨɣ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɬ.ɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɪɨɫɬɚ ɫɬɚɜɤɢ ɛɭɞɟɦ ɢɦɟɬɶ ɧɚɢɛɨɥɶɲɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ 
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8 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
8.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɍɚɫ-ɘɪɹɯɫɤɨɣ Ƚɗɋ 

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

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ɍɚɫ-
ɘɪɹɯɫɤɨɣ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ 
(ɄɂȺ). ȼ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ 
ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɄɂȺ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ Ⱥɤɬɚ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 
ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɢ. 

 
8.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
Ɉɛɳɟɫɬɚɧɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ 

Ƚɗɋ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɟɚɤɬɨɪɨɜ, ɜ ɩɨɦɟɳɟɧɢɹɯ Ƚɗɋ: ɤɚɛɟɥɶɧɵɯ ɲɚɯɬɚɯ, 
ɤɚɛɟɥɶɧɵɯ ɝɚɥɟɪɟɹɯ, ɜ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɟ, ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɄɊɍ, Ⱥɋɍ, 
ɩɨɦɟɳɟɧɢɹɯ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ ɢ ɚɩɩɚɪɚɬɧɨɣ ɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɟ, ɚ ɬɚɤɠɟ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɜɵɞɚɱɢ ɫɢɝɧɚɥɚ ɨ ɩɨɠɚɪɟ ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ Ƚɗɋ. Ⱦɚɧɧɚɹ 
ɫɢɫɬɟɦɚ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɜ ɫɨɫɬɚɜ ɫɬɚɧɰɢɨɧɧɨɝɨ ɭɪɨɜɧɹ ɭɩɪɚɜɥɟɧɢɹ (ɜɟɪɯɧɟɝɨ) 
ɤɚɤ ɨɬɞɟɥɶɧɚɹ ɩɨɞɫɢɫɬɟɦɚ, ɜɵɩɨɥɧɹɸɳɚɹ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɮɭɧɤɰɢɢ ɤɨɧɬɪɨɥɹ ɢ 
ɭɩɪɚɜɥɟɧɢɹ, ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɨɦɩɥɟɤɫɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɩɨɡɜɨɥɹɸɳɢɯ 
ɨɛɟɫɩɟɱɢɬɶ ɥɨɤɚɥɶɧɵɣ ɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɨɠɚɪɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ 
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ɨɛɴɟɤɬɟ, ɫɨɫɬɨɹɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɚɩɭɫɤ ɫɢɫɬɟɦ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɪɚɦɤɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ, ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɢ ɪɭɱɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɫɢɫɬɟɦɵ:  
− ɨɩɟɪɚɬɢɜɧɵɣ ɩɪɢɟɦ, ɨɛɪɚɛɨɬɤɚ ɢ ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨɬ 

ɩɨɠɚɪɧɵɯ ɢɡɜɟɳɚɬɟɥɟɣ ɢ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬ; 
− ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɨɜ ɢ ɭɩɪɚɜɥɹɸɳɢɯ ɤɨɦɚɧɞ ɜ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɜɤɥɸɱɟɧɢɟ ɧɚɫɨɫɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, 
ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ, ɫɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢɜɨɞɨɜ ɦɟɯɚɧɢɡɦɨɜ) ɢ ɭɫɬɪɨɣɫɬɜ 
ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ: ɜɟɧɬɢɥɹɰɢɢ, ɨɩɨɜɟɳɟɧɢɹ ɢ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ 
ɚɜɬɨɦɚɬɢɤɢ; 

− ɜɵɞɚɱɚ ɤɨɦɚɧɞ ɢ ɫɢɝɧɚɥɨɜ ɜ ɫɢɫɬɟɦɭ ɫɢɝɧɚɥɢɡɚɰɢɢ (ɫɜɟɬɨɜɨɣ ɢ 
ɡɜɭɤɨɜɨɣ), ɚ ɬɚɤɠɟ ɜ ɤɨɧɬɪɨɥɥɟɪɵ ɥɨɤɚɥɶɧɨɝɨ ɭɪɨɜɧɹ; 

− ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨɩɟɪɚɬɨɪɭ, ɜ ɫɟɪɜɟɪ ɛɚɡɵ ɞɚɧɧɵɯ Ⱥɋɍ Ɍɉ, ɧɚ ɳɢɬ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

− ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ ɫɢɫɬɟɦɵ. 
ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɌɇ 40000/110–ɍ1 ɤȼ, ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ 

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

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

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɨɜ ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɠɚɪɚɦɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɍɚɫ-
ɘɪɹɯɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ. ɉɪɨɜɟɞɟɧɢɟ 
ɢɧɫɬɪɭɤɬɚɠɟɣ ɩɟɪɫɨɧɚɥɚ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɫ 
ɩɪɨɜɟɪɤɨɣ ɡɧɚɧɢɣ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥ ɪɚɛɨɬɧɢɤɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

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

̵ ȼɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
̵ Ɋɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ 

ɢ ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
̵ ɉɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
̵ ɉɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ 

ɰɟɧɬɪɚɯ;  
̵ ɂɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

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

 ɋɩɟɰɢɚɥɶɧɵɟ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ ɛɭɞɭɬ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɧɚɢɛɨɥɟɟ 
ɛɟɡɨɩɚɫɧɵɯ ɩɨɡɢɰɢɹɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼɨ ɜɫɟɯ 
ɩɨɦɟɳɟɧɢɹɯ, ɫɤɥɚɞɚɯ, ɡɞɚɧɢɹɯ ɛɭɞɭɬ ɪɚɡɦɟɳɟɧɵ ɪɚɡɥɢɱɧɵɟ ɩɨɠɚɪɧɵɟ 
ɞɚɬɱɢɤɢ. ȼɨ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɨɝɧɟɬɭɲɢɬɟɥɢ.  

Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɚɯ ɬɢɩɚ ɋȼ-650/150-72 ɦɨɳɧɨɫɬɶɸ 
32,9 Ɇȼɬ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
(ȺɉɌ). 

Ⱦɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ, ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɜɧɭɬɪɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɶɸ ɧɚ Ɍɚɫ-
ɘɪɹɯɫɤɨɣ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɟɧɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ȺɉɉɌ). 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

 
8.3 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 
ɍɫɩɟɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɡɚɜɢɫɢɬ ɨɬ 

ɨɛɹɡɚɬɟɥɶɫɬɜ, ɜɡɹɬɵɯ ɧɚ ɫɟɛɹ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ ɭɩɪɚɜɥɟɧɢɹ, ɜɫɟɦɢ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɢ ɪɚɛɨɬɧɢɤɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ - ɞɨɫɬɢɠɟɧɢɟ ɫɨɰɢɚɥɶɧɨɝɨ 
ɷɮɮɟɤɬɚ, ɬ.ɟ. ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ 
ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
ɪɨɫɬ ɩɪɢɛɵɥɢ; ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ ɡɚ ɪɚɛɨɬɭ 

ɫ ɜɪɟɞɧɵɦɢ ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ; ɭɦɟɧɶɲɟɧɢɟ ɩɨɬɟɪɶ, ɫɜɹɡɚɧɧɵɯ 
ɫ ɬɪɚɜɦɚɬɢɡɦɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ; ɭɦɟɧɶɲɟɧɢɟɦ ɬɟɤɭɱɟɫɬɢ 
ɤɚɞɪɨɜ ɢ ɬ.ɞ. Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɚɤɬ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ». 

ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɫ ɱɢɫɥɟɧɧɨɫɬɶɸ ɪɚɛɨɬɧɢɤɨɜ ɛɨɥɟɟ 50 
ɱɟɥɨɜɟɤ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɫɨɡɞɚɟɬɫɹ ɋɈɌɢɉɄ.  

Ɉɫɧɨɜɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɫɢɫɬɟɦɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɦɟɪɨɩɪɢɹɬɢɹ: 

– ɫɨɡɞɚɧɢɟ ɫɥɭɠɛɵ ɨɯɪɚɧɵ ɬɪɭɞɚ; 
– ɩɪɨɜɟɞɟɧɢɟ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ; 
– ɩɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɚ ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ; 
– ɪɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ 

ɨɪɝɚɧɢɡɚɰɢɢ. 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
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ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ 
ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ (ɋɇɢɉ), ɇɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 
ɬɪɟɛɨɜɚɧɢɹɦ Ɋɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɢ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ», ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ, ɧɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ Ɋɨɫɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, Ɇɟɠɨɬɪɚɫɥɟɜɵɦ ɩɪɚɜɢɥɚɦ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ 
ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ.  

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

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

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɛɭɞɟɬ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɬɪɭɞɚ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ ɷɥɟɤɬɪɨ, ɩɨɠɚɪɨ, 
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɞɟɬ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ ɢ ɞɨɥɠɟɧ ɛɭɞɟɬ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ Ɍɚɫ-ɘɪɹɯɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɛɭɞɭɬ ɧɚɯɨɞɢɬɶɫɹ 
ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ 
ɬɪɭɞɚ, ɢ ɛɭɞɭɬ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ 
ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 

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

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

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

ɪɚɛɨɬɵ. 
ɇɚ Ɍɚɫ-ɘɪɹɯɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
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ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

Ɋɚɛɨɱɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɛɭɞɭɬ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 

 
8.4 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ 

ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɢɯ ɫɨɫɬɚɜɟ, ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɤɚɡɵɜɚɟɬ ɝɢɞɪɨɭɡɟɥ ɜ ɰɟɥɨɦ, ɤɚɤ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɧɨɜɨɝɨ 
ɩɪɢɪɨɞɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 
ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɨɛɴɟɤɬɨɜ 
ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ 
ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» (№ 7 ɨɬ 
10.01.2002); 

–  Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ (№ 136-ɎɁ ɨɬ 25.10.2001); 
–  ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ (№ 74 - ɎɁ ɨɬ 03.06.2006); 
–  Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ (№ 200- ɎɁ ɨɬ 04.12.2006); 
–  ɎɁ  «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ»  (№ 96 ɨɬ 04.05.1999); 
–  ɎɁ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» (№ 52 ɨɬ 13.12.1996); 
–  Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ Ɍɚɫ-ɘɪɹɯɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 
– ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 
– ɫɛɪɨɫɵ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ; 

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

– ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 
8.4.1 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
8.4.1.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

 
ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
− ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 

ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
− ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
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ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 
ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ. 

ȼ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɢ  ɜɯɨɞɹɬ: 
− ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
− ɜɵɜɨɡ ɠɢɞɤɢɯ ɨɬɯɨɞɨɜ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ; 
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
− ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ  ɩɪɟɞɩɪɢɹɬɢɣ; 
− ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, 

ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ,  ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɜɫɟ ɫɬɪɨɟɧɢɹ, ɜɤɥɸɱɚɹ 
ɨɩɨɪɵ  ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɫɜɹɡɢ, ɦɚɱɬɵ, ɢɡɝɨɪɨɞɢ ɢ ɞɪ. 
ɫɬɪɨɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦ. 

Ɉɱɢɫɬɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ  ɞɥɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɞɨɨɛɦɟɧɚ 6 ɢ ɛɨɥɟɟ ɨɱɢɫɬɤɭ ɨɬ ɞɪɟɜɟɫɧɨ-
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ  ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɧɚ 2 ɦ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ  ɫ 
ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɞɨɩɭɫɤɚɸɬ 
ɨɬɤɚɡ ɨɬ ɨɱɢɫɬɤɢ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɟɫɥɢ  ɪɚɫɱɟɬɚɦɢ 
ɩɪɨɝɧɨɡɚ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɫɬɚɸɳɟɣɫɹ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ 
ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ (ɩɪɢɦɟɱɚɧɢɟ ɤ ɩ.3.3.2. ɫɚɧɢɬɚɪɧɵɯ ɩɪɚɜɢɥ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-85 ɨɬ 1.07.1985). 

Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ  ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

− ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, 
ɤɪɟɩɥɟɧɢɟ  ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 

− ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 

− ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 

− ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ 
ɞɢɤɢɯ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 

 
8.4.1.2 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 
- ɎɁ ɨɬ 3.06.2006 [54] ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ 
ɜɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱёɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
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ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ. 
ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ 
ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, 
ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ 
ɨɝɪɚɧɢɱɟɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

– ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
– ɤɨɨɩɟɪɚɬɢɜɧɨɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
– ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ; 
– ɨɪɝɚɧɢɡɚɰɢɹ ɥɟɬɧɢɯ ɥɚɝɟɪɟɣ, ɜɨɞɨɩɨɣ ɢ ɜɵɩɚɫ ɫɤɨɬɚ; 
– ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɥɨɞɨɱɧɵɯ ɩɪɢɱɚɥɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 

ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬ. 
ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɤɚɱɟɫɬɜɟ ɦɟɪɨɩɪɢɹɬɢɣ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɜɟɞɟɧɢɸ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɪɭɛɤɢ, ɭɯɨɞɚ, ɫɚɧɢɬɚɪɧɵɟ ɪɭɛɤɢ, ɨɯɪɚɧɚ ɥɟɫɨɜ ɨɬ 
ɩɨɠɚɪɚ. 

 
8.4.1.3 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ.   Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴёɦɚ 
ɜɨɞɵ. 

Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɧɟɮɬɟɭɥɨɜɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ёɦɤɨɫɬɢ – ɜ ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 

Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ 
ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ 
ɨɱɢɫɬɤɢ. 

– ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 

– ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

– ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

– ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ; 
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ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧёɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɢ ɞɪɭɝɢɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ, ɢ 
ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ: 

– ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɨɬ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɪɟɧɚɠɢ, ɤɚɧɚɜɵ, ɜɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ ɢ ɞɪ.); 

– ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɞɪɟɧɚɠɚ ɢ ɢɯ ɫɨɨɪɭɠɟɧɢɹ; 
– ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ; 
–ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, 

ɩɪɨɬɢɜɨɫɟɥɟɜɵɟ ɢ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
– ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɩɨɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ 

ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ, ɩɟɪɟɫɟɥɟɧɢɸ ɧɚɫɟɥɟɧɢɹ, 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɜɹɡɟɣ, ɥɟɫɨɪɭɛɤɟ ɢ ɥɟɫɨɨɱɢɫɬɤɟ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɸ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɪɵɛɧɨɦɭ ɯɨɡɹɣɫɬɜɭ. 

ȼ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪɟɤɚ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɡɚɝɪɹɡɧɟɧɧɵɦ ɜɨɞɨɬɨɤɨɦ. 
ɉɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɫɬɨɤɨɜ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ 
ɪɚɣɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɢɦɟɟɬɫɹ. ȼɨɡɦɨɠɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɹɜɥɹɸɬɫɹ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɡɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ, ɜɵɝɪɟɛɧɵɟ ɹɦɵ ɩɪɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɯɨɡɹɣɫɬɜɚɯ, ɚ ɬɚɤɠɟ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɨɫɬɚɸɳɢɣɫɹ ɩɨɫɥɟ ɜɵɧɨɫɚ 
ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. 

ȼɜɢɞɭ ɦɚɥɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɟɥɟɧɢɹ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ 
ɫɥɚɛɨɝɨ ɪɚɡɜɢɬɢɹ ɬɪɚɧɫɩɨɪɬɚ, ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɚɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɭ 

ɧɟɜɟɥɢɤɨ ɢ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɛɥɸɞɟɧɢɹ ɜɨɞɨɨɯɪɚɧɧɵɯ ɩɪɚɜɢɥ ɧɟ ɞɨɥɠɧɨ 
ɜɵɡɵɜɚɬɶ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

 
 
 
 

8.4.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
 
ɂɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɹɜɥɹɸɬɫɹ ɩɵɥɟɝɚɡɨɨɱɟɫɬɧɵɟ 

ɭɫɬɚɧɨɜɤɢ, ɦɚɥɹɪɧɵɟ ɪɚɛɨɬɵ, ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ.  ɇɚ ɷɬɚɩɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
ɫɜɹɡɚɧɨ ɫ ɜɵɛɪɨɫɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɞɪɭɝɢɯ 
ɦɟɯɚɧɢɡɦɨɜ. 
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Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɜɵɩɨɥɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

-ɨɱɢɫɬɤɚ ɬɨɩɥɢɜɚ ɢ ɫɵɪɶɹ ɨɬ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ; 
-ɢɫɤɥɸɱɟɧɢɟ ɫɭɯɢɯ ɫɩɨɫɨɛɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɩɵɥɹɳɢɯ ɦɚɬɟɪɢɚɥɨɜ, 
-ɝɟɪɦɟɬɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ 

ɪɚɡɥɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ, 
-ɤɨɨɩɟɪɚɰɢɹ ɫ ɞɪɭɝɢɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ, ɭɦɟɧɶɲɚɸɳɚɹ ɤɨɥɢɱɟɫɬɜɨ 

«ɝɪɹɡɧɵɯ» ɭɱɚɫɬɤɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ; 
-ɫɨɤɪɚɳɟɧɢɟ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɜɵɛɪɨɫɨɜ; 
-ɨɱɢɫɬɤɚ ɢ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɡ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ; 
-ɭɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɪɚɫɫɟɢɜɚɧɢɹ. 
 

8.4.3 Ɉɯɪɚɧɚ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ 

ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ ɨɬɯɨɞɨɜ ɪɚɡɥɢɱɧɵɯ ɤɥɚɫɫɨɜ ɨɩɚɫɧɨɫɬɢ (I-V ), ɭɤɚɡɚɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 8.2. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɨɜɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
–ɪɚɡɞɟɥɶɧɵɣ ɫɛɨɪ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɢ ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ; 
–ɨɪɝɚɧɢɡɚɰɢɹ ɦɟɫɬ ɧɚɤɨɩɥɟɧɢɹ ɨɬɯɨɞɨɜ; 
–ɫɜɨɟɜɪɟɦɟɧɧɵɣ ɜɵɜɨɡ ɨɬɯɨɞɨɜ ɫ ɭɱɟɬɨɦ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɢ ɫɩɨɫɨɛɨɜ 

ɭɬɢɥɢɡɚɰɢɢ/ɯɪɚɧɟɧɢɹ/ɡɚɯɨɪɨɧɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨ 
ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɩɨɥɢɝɨɧɵ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɨɬɯɨɞɨɜ ɩɨ ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1 
 

Ɍɚɛɥɢɰɚ 8.1-Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɨɬɯɨɞɨɜ ɩɨ ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ 
Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ 

ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ 
ɫɪɟɞɵ 

ɋɬɟɩɟɧɶ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ 

Ʉɪɢɬɟɪɢɢ ɨɬɧɟɫɟɧɢɹ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɤ 
ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 

ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ 

I ɤɥɚɫɫ (ɱɪɟɡɜɵɱɚɣɧɨ ɨɩɚɫɧɵɟ) ɨɱɟɧɶ ɜɵɫɨɤɚɹ 
ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɧɟɨɛɪɚɬɢɦɨ 
ɧɚɪɭɲɟɧɚ. ɉɟɪɢɨɞ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɨɬɫɭɬɫɬɜɭɟɬ. 

II ɤɥɚɫɫ (ɜɵɫɨɤɨɨɩɚɫɧɵɟ) ɜɵɫɨɤɚɹ 

ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɫɢɥɶɧɨ ɧɚɪɭɲɟɧɚ. 
ɉɟɪɢɨɞ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɟ ɦɟɧɟɟ 30 ɥɟɬ 

ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɭɫɬɪɚɧɟɧɢɹ ɢɫɬɨɱɧɢɤɚ 
ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ 
ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ 

ɫɪɟɞɵ 

ɋɬɟɩɟɧɶ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ 

Ʉɪɢɬɟɪɢɢ ɨɬɧɟɫɟɧɢɹ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɤ 
ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 

ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.1 

III ɤɥɚɫɫ (ɭɦɟɪɟɧɧɨ ɨɩɚɫɧɵɟ) ɫɪɟɞɧɹɹ 

ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɧɚɪɭɲɟɧɚ. ɉɟɪɢɨɞ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɟ ɦɟɧɟɟ 10 ɥɟɬ ɩɨɫɥɟ 

ɫɧɢɠɟɧɢɹ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ 
ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɢɫɬɨɱɧɢɤɚ. 

IV ɤɥɚɫɫ (ɦɚɥɨɨɩɚɫɧɵɟ) ɧɢɡɤɚɹ 
ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɧɚɪɭɲɟɧɚ. ɉɟɪɢɨɞ 

ɫɚɦɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɟ ɦɟɧɟɟ 3 ɥɟɬ. 

V ɤɥɚɫɫ (ɩɪɚɤɬɢɱɟɫɤɢ 
ɧɟɨɩɚɫɧɵɟ) ɨɱɟɧɶ ɧɢɡɤɚɹ 

ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 
ɧɚɪɭɲɟɧɚ. 
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9 ȼɵɛɨɪ ɫɨɫɬɚɜɚ ɪɚɛɨɬɚɸɳɟɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ 
ɤɨɧɤɭɪɟɧɬɧɨɝɨ ɪɵɧɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 
9.1 Ɉɩɬɨɜɵɣ ɪɵɧɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 

 
Ɉɩɬɨɜɵɣ ɪɵɧɨɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ  —  ɷɬɨ ɫɮɟɪɚ 

ɨɛɪɚɳɟɧɢɹ ɨɫɨɛɵɯ ɬɨɜɚɪɨɜ , ɚ ɢɦɟɧɧɨ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɜ 
ɪɚɦɤɚɯ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ ɜ ɝɪɚɧɢɰɚɯ ɟɞɢɧɨɝɨ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɫ ɭɱɚɫɬɢɟɦ ɤɪɭɩɧɵɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɢ ɤɪɭɩɧɵɯ ɩɨɤɭɩɚɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, ɚ 
ɬɚɤɠɟ ɢɧɵɯ ɥɢɰ, ɩɨɥɭɱɢɜɲɢɯ ɫɬɚɬɭɫ ɫɭɛɴɟɤɬɚ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɢ ɞɟɣɫɬɜɭɸɳɢɯ 

https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%95%D0%B4%D0%B8%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
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ɧɚ ɨɫɧɨɜɟ ɩɪɚɜɢɥ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ, ɭɬɜɟɪɠɞɚɟɦɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉɛ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ» ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. Ʉɪɢɬɟɪɢɢ ɨɬɧɟɫɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɢ ɩɨɤɭɩɚɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɤ ɤɚɬɟɝɨɪɢɢ ɤɪɭɩɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɢ ɤɪɭɩɧɵɯ ɩɨɤɭɩɚɬɟɥɟɣ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɫɬ.3 35-ɎɁ «Ɉɛ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ»). 

ɇɈɊɗɆ ɚ ɢɦɟɧɧɨ ɧɨɜɵɣ ɨɩɬɨɜɵɣ ɪɵɧɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 
ɇɈɊɗɆ ɷɬɨ ɧɨɜɚɹ ɦɨɞɟɥɶ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɚɹ 
ɛɵɥɚ ɜɜɟɞɟɧɚ ɜ ɞɟɣɫɬɜɢɟ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ 1 ɫɟɧɬɹɛɪɹ 2006 
ɝɨɞɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ №1172 ɨɬ 27 
ɞɟɤɚɛɪɹ 2010 ɝɨɞɚ – ɷɬɨ ɪɟɝɭɥɹɬɨɪ ɩɪɚɜɢɥ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ  ɈɊɗɆ. 

 
9.2 Ɉɫɧɨɜɧɵɟ ɨɬɥɢɱɢɹ ɧɨɜɨɣ ɦɨɞɟɥɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɟɝɭɥɢɪɭɟɦɵɣ ɫɟɤɬɨɪ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɫɬɚɧɨɜɢɬɫɹ 

ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɪɟɝɭɥɢɪɭɟɦɵɯ ɞɨɝɨɜɨɪɨɜ, ɤɨɬɨɪɵɟ ɡɚɤɥɸɱɚɸɬɫɹ ɦɟɠɞɭ 
ɭɱɚɫɬɧɢɤɚɦɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ. ɉɨ ɪɟɝɭɥɢɪɭɟɦɵɦ ɞɨɝɨɜɨɪɚɦ (ɊȾ) ɪɟɚɥɢɡɭɟɬɫɹ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ. Ɉɛɴɟɦɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɧɟ 
ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɩɨ ɊȾ, ɪɟɚɥɢɡɭɸɬɫɹ/ɩɪɢɨɛɪɟɬɚɸɬɫɹ ɩɨ ɫɜɨɛɨɞɧɵɦ ɰɟɧɚɦ ɧɚ 
ɪɵɧɤɟ ɧɚ ɫɭɬɤɢ ɜɩɟɪɟɞ (Ɋɋȼ) (ɩɨ ɰɟɧɚɦ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɦ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɤɨɧɤɭɪɫɧɨɝɨ ɨɬɛɨɪɚ ɰɟɧɨɜɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɢ ɩɨ ɫɜɨɛɨɞɧɵɦ ɞɨɝɨɜɨɪɚɦ, ɝɞɟ 
ɰɟɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɬɨɪɨɧɚɦɢ ɞɨɝɨɜɨɪɚ). ɉɨɥɧɵɟ ɨɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɨɞɚɜɰɚɦɢ ɢ ɩɨɤɭɩɚɬɟɥɹɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɤɥɸɱɚɹ ɨɛɴɟɦɵ, 
ɨɯɜɚɬɵɜɚɟɦɵɟ ɊȾ, ɭɱɚɫɬɜɭɸɬ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɪɵɧɨɱɧɨɣ ɰɟɧɵ ɧɚ ɩɪɟɞɫɬɨɹɳɢɣ 
ɞɟɧɶ. Ɉɞɧɚɤɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɟɣɫɬɜɭɸɳɟɣ ɦɨɞɟɥɢ, ɟɫɥɢ ɨɛɴɟɦɵ ɩɨ ɡɚɹɜɤɟ 
ɩɨɤɭɩɚɬɟɥɹ ɧɟ ɩɪɨɲɥɢ ɤɨɧɤɭɪɫɧɵɣ ɨɬɛɨɪ ɧɚ ɪɵɧɤɟ ɧɚ ɫɭɬɤɢ ɜɩɟɪɟɞ, ɬɨ 
ɩɨɤɭɩɚɬɟɥɸ ɩɪɢɞɟɬɫɹ ɩɨɤɭɩɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɛɴɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɧɚ 
ɛɚɥɚɧɫɢɪɭɸɳɟɦ ɪɵɧɤɟ, ɬ. ɟ. ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɡɜɪɚɬɚ ɜ ɪɟɝɭɥɢɪɭɟɦɵɣ ɫɟɤɬɨɪ. 

 
 
 
 
 
 
9.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɨɬɨɜɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɜɵɪɚɛɨɬɤɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
Ɂɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ 

ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɥɚɱɟɧɵ ɞɚɠɟ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɧɚ ɧɚɯɨɞɢɥɚɫɶ 
ɜ ɪɟɡɟɪɜɟ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 

ȼɥɚɞɟɥɟɰ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɢɧɬɟɪɟɫɨɜɚɧ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɯɨɪɨɲɟɦ ɫɨɫɬɨɹɧɢɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɨɤɨɜ ɩɪɨɜɟɞɟɧɢɹ ɩɥɚɧɨɜɵɯ 
ɪɟɦɨɧɬɨɜ, ɨɫɨɛɟɧɧɨ ɞɨɥɝɨɫɪɨɱɧɵɯ (ɤɚɩɢɬɚɥɶɧɵɯ, ɫɪɟɞɧɢɯ), ɞɨɥɠɧɨ ɛɵɬɶ 
ɫɨɝɥɚɫɨɜɚɧɨ ɫ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. ɋɨɛɫɬɜɟɧɧɢɤ ɞɨɥɠɟɧ ɛɵɬɶ 
ɡɚɢɧɬɟɪɟɫɨɜɚɧ ɜ ɬɨɦ, ɱɬɨɛɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɛɵɥɚ ɝɨɬɨɜɚ ɜɵɪɚɛɚɬɵɜɚɬɶ 

https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%B9_%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
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ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɬɪɟɛɭɟɦɨɦ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ ɪɟɠɢɦɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɲɚɬɶ 
ɩɪɨɛɥɟɦɵ ɬɨɩɥɢɜɨɫɧɚɛɠɟɧɢɹ. 

ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɪɹɞɤɨɦ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɝɟɧɟɪɢɪɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɢ ɭɬɜɟɪɠɞɟɧɧɵɦ ɈȺɈ "ɋɈ ȿɗɋ" ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ 
ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ , ɭɬɜɟɪɠɞɟɧɧɵɦɢ 
ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 27.12.2010 № 1172, ɚ ɬɚɤɠɟ ɢɧɵɦɢ 
ɩɨɫɬɚɧɨɜɥɟɧɢɹɦɢ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦɢ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, 
ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɦɢ ɧɟɨɛɯɨɞɢɦɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɝɟɧɟɪɢɪɭɸɳɟɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɬɟɯɧɢɱɟɫɤɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ: 

- ɬɪɟɛɨɜɚɧɢɹɦ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ  ɝɨɬɨɜɧɨɫɬɶ ɝɟɧɟɪɢɪɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɱɚcɬɧɢɤɨɜ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɤ ɜɵɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

- ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɝɟɧɟɪɢɪɭɸɳɟɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ,  ɤɨɬɨɪɵɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɨɝɨɜɨɪɚɦɢ ɨɛɹɡɚɬɟɥɶɧɨɣ ɩɨcɬɚɜɤɢ; 

- ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɝɟɧɟɪɢɪɭɸɳɟɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɤɨɬɨɪɨɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ 
ɝɟɧɟɪɢɪɭɸɳɢɯ ɨɛɴɟɤɬɚɯ. ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɟɧɟɪɢɪɭɸɳɢɯ ɨɛɴɟɤɬɨɜ ɞɨɥɠɧɨ ɛɵɬɶ 
ɨɫɭɳɟɫɬɜɥɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɲɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ. 

Ɉɰɟɧɤɚ cɨɨɬɜɟɬɫɬɜɢɹ ɝɟɧɟɪɢɪɭɸɳɟɝo oɛɨɪɭɞɨɜɚɧɢɹ oɛɹɡɚɬɟɥɶɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ: 

 ɩɨ ɤɪɢɬɟɪɢɹɦ ɢ ɜ ɩɨɪɹɞɤɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦ ɪɟɝɥɚɦɟɧɬɚɦɢ 
ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɢ (ɢɥɢ) ɧɚɫɬɨɹɳɢɦ ɉɨɪɹɞɤɨɦ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ; 

 ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɥɨɠɟɧɢɟɦ 2 ɤ 
ɧɚɫɬɨɹɳɟɦɭ ɉɨɪɹɞɤɭ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ; 

 ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɧɮɨɪɦɚɰɢɢ (ɭɜɟɞɨɦɥɟɧɢɹɦ), ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɣ 
ɭɱɚɫɬɧɢɤɚɦɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɪɚɧɤɚ ɜ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɪɟɝɥɚɦɟɧɬɚɦɢ ɨɩɬɨɜɨɝɨ  ɪɵɧɤɚ ɢ Ɍɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ . 

 
 
 
 

9.4 ȼɵɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɪɵɧɤɚ ɤ ɝɟɧɟɪɢɪɭɸɳɟɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ 
  
Ⱦɨ ɡɚɩɭɫɤɚ ɇɈɊȿɆ ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɪɵɧɤɚ ɤ ɝɟɧɟɪɢɪɭɸɳɟɦɭ 

ɨɛɨɪɭɞɨɜɚɧɢɸ ɨɛɟɫɩɟɱɢɜɚɥɨɫɶ ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ ɜɵɩɨɥɧɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɬɨ ɟɫɬɶ ɮɢɧɚɧɫɨɜɨ ɡɧɚɱɢɦɵɣ ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɜ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɱɚɫɵ ɪɚɛɨɱɢɯ ɞɧɟɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɞɧɨɦɭ ɡɧɚɱɟɧɢɸ – 
"ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɦɨɳɧɨɫɬɢ" , ɨɩɪɟɞɟɥɹɟɦɨɦɭ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɨɣ ɩɨ 
ɬɚɪɢɮɚɦ ɜ ɩɪɨɝɧɨɡɧɨɦ ɛɚɥɚɧɫɟ - ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɇɈɊɗɆ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɦɨɧɢɬɨɪɢɧɝɚ ɝɨɬɨɜɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɜɵɪɚɛɨɬɤɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋ 11 ɞɟɤɚɛɪɹ 2006 ɝɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɮɢɧɚɧɫɨɜɨ ɡɧɚɱɢɦɵɣ 
ɤɨɧɬɪɨɥɶ ɡɚ ɤɚɠɞɵɦ ɱɚɫɨɦ ɪɚɛɨɬɵ ɤɚɠɞɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ 
ɬɟɯɧɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ. 
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ɑɬɨ ɤɨɧɬɪɨɥɢɪɭɟɦ? 
Ɉɛɹɡɚɬɟɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɝɟɧɟɪɢɪɭɸɳɟɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ: 
1.ɍɱɚɫɬɢɟ ɜ ɨɛɳɟɦ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ (ɈɉɊɑ); 
2. ɍɱɚɫɬɢɟ Ƚɗɋ ɜɨ ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ; 
3. ɍɱɚɫɬɢɟ ɜ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɧɚɩɪɹɠɟɧɢɹ (ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɞɢɚɩɚɡɨɧɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ); 
4. ɋɩɨɫɨɛɧɨɫɬɶ ɤ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
5. ɋɨɛɥɸɞɟɧɢɟ ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɞɢɫɰɢɩɥɢɧɵ; 
+ ɚɧɬɢɦɨɧɨɩɨɥɶɧɵɣ ɤɨɧɬɪɨɥɶ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɪɵɧɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɩɪɢ 

ɩɥɚɧɢɪɭɟɦɨɦ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ ɫɟɤɬɨɪɚ ɫɜɨɛɨɞɧɨɣ ɬɨɪɝɨɜɥɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶ ɜɫɟ ɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ 
ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɩɪɢɛɵɥɶ ɭɱɚɫɬɧɢɤɨɜ ɪɵɧɤɚ. 
 
9.5 Ɉɩɢɫɚɧɢɟ ɡɚɞɚɱɢ ȼɋȼȽɈ 
 

ɂɡɜɟɫɬɧɨ ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɨɜ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɜɵɛɨɪɚ 
ɫɨɫɬɚɜɚ ɜɤɥɸɱɟɧɧɨɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ȼɋȼȽɈ). Ɉɞɧɨɣ ɢɡ ɩɪɢɱɢɧ 
ɬɚɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɡɚɞɚɱɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɫɢɥɶɧɨ ɢɡɦɟɧɹɟɬɫɹ 
ɨɬ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɤ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɨɜ ɝɟɧɟɪɢɪɭɸɳɢɯ 
ɛɥɨɤɨɜ ɢ ɞɪɭɝɢɯ ɨɝɪɚɧɢɱɟɧɢɣ . 

Ɂɚɞɚɱɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ȼɋȼȽɈ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɜɚɠɧɨɣ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ 
ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹ ɢ ɞɨɥɠɧɚ ɭɱɢɬɵɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɞɥɢɬɟɥɶɧɨɦ ɢɧɬɟɪɜɚɥɟ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɞɨɫɬɢɝɚɸɳɟɝɨ ɨɞɧɨɝɨ 
ɝɨɞɚ . ɉɨɥɭɱɟɧɢɟ ɪɟɲɟɧɢɹ ɫɬɨɥɶ ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɜɨɡɦɨɠɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɝɨɪɢɬɦɨɜ ɤɪɚɬɤɨɫɪɨɱɧɨɝɨ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɢɡ-ɡɚ ɨɝɪɨɦɧɨɝɨ ɜɪɟɦɟɧɢ, ɬɪɟɛɭɟɦɨɝɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɟɲɟɧɢɹ. ɋ 
ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɷɤɫɬɪɚɩɨɥɹɰɢɹ ȼɋȼȽɈ ɧɚ ɞɨɥɝɢɣ ɩɟɪɢɨɞ ɩɪɢɜɨɞɢɬ ɤ 
ɩɨɥɭɱɟɧɢɸ ɧɟɚɞɟɤɜɚɬɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡ-ɡɚ ɨɬɛɪɚɫɵɜɚɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɨɝɪɚɧɢɱɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ ɩɥɚɧɨɜɵɟ ɪɟɦɨɧɬɵ, ɜɨɡɪɚɫɬɚɧɢɟ ɰɟɧ ɢ ɬ.ɞ. ɉɨɷɬɨɦɭ 
ɩɪɢɧɹɬɨ ɪɚɡɞɟɥɹɬɶ ɡɚɞɚɱɭ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɜɪɟɦɟɧɢ ɧɚ 
ɞɨɥɝɨɫɪɨɱɧɭɸ, ɤɪɚɬɤɨɫɪɨɱɧɭɸ ɢ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɫɢɫɬɟɦɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɨɥɶɲɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɥɚɧɢɪɨɜɚɧɢɟ ɫɨɫɬɚɜɚ ɞɨɥɠɧɨ ɛɵɬɶ ɬɟɫɧɨ ɫɜɹɡɚɧɧɨ ɫ 
ɷɤɨɧɨɦɢɱɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɧɚɝɪɭɡɤɢ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ ɢ ɭɱɢɬɵɜɚɬɶ 
ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɫɬɟɦɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ. 

 
9.6 ɉɨɪɹɞɨɤ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɜɟɞɨɦɥɟɧɢɣ ȼɋȼȽɈ 

 
ɉɨɪɹɞɨɤ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɜɟɞɨɦɥɟɧɢɣ ɨ ɫɨɫɬɚɜɟ ɢ ɩɚɪɚɦɟɬɪɚɯ 

ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧ ɢ ɭɬɜɟɪɠɞɟɧ ȺɈ «ɋɈ ȿɗɋ» ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɚɜɢɥɚɦɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ ɢ ɪɟɝɥɚɦɟɧɬɚɦɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ . 

Пɨряɞɨɤ ɮɨрɦɢрɨваɧɢя ɭвɟɞɨɦɥɟɧɢɣ ɪɚɡɪɚɛɨɬɚɧ ɜ ɰɟɥɹɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɢ ɤɨɧɬɪɨɥɹ, ɨɮɨɪɦɥɟɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɭɜɟɞɨɦɥɟɧɢɣ ɨ ɫɨɫɬɚɜɟ ɢ ɩɚɪɚɦɟɬɪɚɯ 
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ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɪɨɰɟɞɭɪɚɯ ɜɵɛɨɪɚ ɫɨɫɬɚɜɚ 
ɜɤɥɸɱɟɧɧɨɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɭɬɨɱɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ, 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜ ɩɪɨɰɟɞɭɪɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 
ɝɨɬɨɜɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɤ 
ɜɵɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɉɨɥɨɠɟɧɢɹ ɧɚɫɬɨɹɳɟɝɨ ɉɨɪɹɞɤɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɜɟɞɨɦɥɟɧɢɹ 
ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ ɜɫɟɯ ɭɱɚɫɬɧɢɤɨɜ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ, ɜɥɚɞɟɸɳɢɯ 
ɝɟɧɟɪɢɪɭɸɳɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɧɚ ɩɪɚɜɟ ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɢɥɢ ɢɧɨɦ ɩɪɚɜɨɜɨɦ 
ɨɫɧɨɜɚɧɢɢ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɯ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ, ɨɛɴɟɞɢɧɟɧɧɵɯ 
ɜ ɰɟɧɨɜɵɟ ɢɥɢ ɧɟɰɟɧɨɜɵɟ ɡɨɧɵ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɨɬɧɨɲɟɧɢɹɯ ɩɨ 
ɨɛɪɚɳɟɧɢɸ ɝɟɧɟɪɢɪɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɨɩɬɨɜɨɝɨ 
ɪɵɧɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ  

 
9.5 ɍɜɟɞɨɦɥɟɧɢɟɦ ɨ ɫɨɫɬɚɜɟ ɢ ɩɚɪɚɦɟɬɪɚɯ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɨɞ ɭɜɟɞɨɦɥɟɧɢɟɦ ɨ ɫɨɫɬɚɜɟ ɢ ɩɚɪɚɦɟɬɪɚɯ ɝɟɧɟɪɢɪɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɧɢɦɚɟɬɫɹ ɞɨɤɭɦɟɧɬ, ɩɨɞɚɜɚɟɦɵɣ ɭɱɚɫɬɧɢɤɨɦ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ 
ɢ ɫɨɞɟɪɠɚɳɢɣ ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹɧɢɢ ɢ ɚɤɬɭɚɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɚɯ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ , ɧɟɨɛɯɨɞɢɦɵɯ  ɋɈ ɞɥɹ ɜɵɛɨɪɚ ɫɨɫɬɚɜɚ 
ɜɤɥɸɱɟɧɧɨɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɡɟɪɜɟ , ɨɛɧɨɜɥɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɦɨɞɟɥɢ ɧɚ ɷɬɚɩɟ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɟɠɢɦɨɜ, ɭɩɪɚɜɥɟɧɢɹ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ȿɗɋ Ɋɨɫɫɢɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɭɜɟɞɨɦɥɟɧɢɹɦ ɨ ɫɨɫɬɚɜɟ ɢ ɩɚɪɚɦɟɬɪɚɯ ɝɟɧɟɪɢɪɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ Ɋɟɝɥɚɦɟɧɬɨɦ ɩɨɞɚɱɢ ɭɜɟɞɨɦɥɟɧɢɣ ɭɱɚɫɬɧɢɤɚɦɢ 
ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ . ɉɨɥɧɵɣ ɩɟɪɟɱɟɧɶ ɩɚɪɚɦɟɬɪɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 
ɭɜɟɞɨɦɥɟɧɢɣ ɢ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɚɫɱɟɬɚ ȼɋȼȽɈ ɩɪɢɜɟɞɟɧ ɜ ɞɨɤɭɦɟɧɬɚɰɢɢ ɤ 
ɉȺɄ «MODES-Terminal», ɪɚɡɦɟɳɟɧɧɨɣ ɧɚ ɫɚɣɬɟ ȺɈ «ɋɈ ȿɗɋ». 

Ɉɫɧɨɜɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ MODES-Terminal. 
1) Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɭɪɨɜɧɟ ɞɢɫɩɟɬɱɟɪɫɤɢɯ ɰɟɧɬɪɨɜ 

ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɚɤɬɭɚɥɶɧɨɦ ɫɨɫɬɚɜɟ ɢ ɩɚɪɚɦɟɬɪɚɯ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɢ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɢɦɟɸɳɢɯɫɹ 
ɨɝɪɚɧɢɱɟɧɢɣ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɨɬ ɭɱɚɫɬɧɢɤɨɜ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ 
ɭɜɟɞɨɦɥɟɧɢɣ ɢ ɞɢɫɩɟɬɱɟɪɫɤɢɯ ɡɚɹɜɨɤ; 

2) ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɨɛɦɟɧ ɦɟɠɞɭ ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ ɰɟɧɬɪɚɦɢ ɈȺɈ 
«ɋɈ ȿɗɋ» ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɫɨɫɬɚɜɟ ɢ ɩɚɪɚɦɟɬɪɚɯ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɢ 
ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɢ ɫɟɬɟɜɵɯ ɨɝɪɚɧɢɱɟɧɢɣ; 

3) ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɝɟɧɟɪɢɪɭɸɳɟɦɭ ɢ ɷɥɟɤɬɪɨɫɟɬɟɜɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɞɥɹ ɚɤɬɭɚɥɢɡɚɰɢɢ ɪɚɫɱɟɬɧɨɣ 
ɦɨɞɟɥɢ ȿɗɋ Ɋɨɫɫɢɢ; 

4) ɨɛɦɟɧ ɫ ɭɱɚɫɬɧɢɤɚɦɢ ɨɩɟɪɚɬɢɜɧɵɦɢ ɭɜɟɞɨɦɥɟɧɢɹɦɢ ɨɛ ɢɡɦɟɧɟɧɢɢ 
ɫɨɫɬɚɜɚ ɢ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɰɟɥɟɣ ɜɧɭɬɪɢɫɭɬɨɱɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɪɟɠɢɦɨɜ; 

5) ɞɨɜɟɞɟɧɢɟ ɞɨ ɭɱɚɫɬɧɢɤɨɜ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɩɥɚɧɨɜɵɯ ɝɪɚɮɢɤɨɜ 
ɝɟɧɟɪɚɰɢɢ ɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɢɧɹɬɵɯ ɜ ɪɚɫɱɟɬɚɯ ɞɚɧɧɵɯ ɨ ɫɨɫɬɚɜɟ ɢ ɩɚɪɚɦɟɬɪɚɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 
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6) ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɞɨɫɬɚɜɤɭ ɞɚɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɩɟɪɟɯɨɞɚ ɞɨ 
ɤɨɧɰɚ 2012 ɝɨɞɚ ɤ ɪɚɫɱɟɬɚɦ ɩɥɚɧɨɜ ɛɚɥɚɧɫɢɪɭɸɳɟɝɨ ɪɵɧɤɚ ɫ ɞɜɭɯɱɚɫɨɜɵɦ 
ɢɧɬɟɪɜɚɥɨɦ (ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɥɚɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫ ɬɪɟɯɱɚɫɨɜɵɦ 
ɢɧɬɟɪɜɚɥɨɦ). 

ɍɜɟɞɨɦɥɟɧɢɹ ɩɨɞɚɸɬɫɹ ɭɱɚɫɬɧɢɤɚɦɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ 
(ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ) ɫ ɩɨɦɨɳɶɸ ɤɥɢɟɧɬɫɤɨɣ ɜɟɪɫɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 
ɫɢɫɬɟɦɵ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɟɪɟɞɚɱɢ ɭɜɟɞɨɦɥɟɧɢɣ ɨ ɫɨɫɬɚɜɟ ɢ ɩɚɪɚɦɟɬɪɚɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ (ɤɨɧɫɨɥɶ ɫɛɨɪɚ ɞɚɧɧɵɯ ɨɛ ɢɡɦɟɧɟɧɢɢ ɫɢɫɬɟɦɧɵɯ ɭɫɥɨɜɢɣ – 
Ʉɂɋɍ), ɥɢɛɨ ɢɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

Ⱦɨɫɬɭɩ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ ɋɈ ɜ ɱɚɫɬɢ ɩɨɞɚɱɢ ɭɜɟɞɨɦɥɟɧɢɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɪɹɞɤɨɦ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɪɟɫɭɪɫɚɦ ɋɈ . Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɫɬɪɨɟɤ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ 
ɒɥɸɡɭ ɋɈ ɭɱɚɫɬɧɢɤɨɦ ɪɵɧɤɚ (ɷɥɟɤɬɪɨɫɬɚɧɰɢɟɣ) ɧɚɩɪɚɜɥɹɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɡɚɩɪɨɫ ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ ɉȺɄ «MODES-Terminal» ɈȾɍ, ɜ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɢɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
ɉɟɪɟɱɟɧɶ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɩɪɢɜɟɞɟɧ ɜ ɉɨɪɹɞɤɟ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɪɟɫɭɪɫɚɦ ɋɈ . 

 
9.6 Ɋɟɲɟɧɢɟ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ ɪɚɫɱɟɬɚ ɜɵɛɨɪɚ ɫɨɫɬɚɜɚ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɟɲɟɧɢɹ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ  
1) ɩɟɪɟɱɟɧɶ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ – ɷɧɟɪɝɨɛɥɨɤɨɜ, ɜɤɥɸɱɟɧɧɨɟ 

(ɨɬɤɥɸɱɟɧɧɨɟ) ɫɨɫɬɨɹɧɢɟ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟɦ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ 
ȼɋȼȽɈ; 

2) ɩɚɪɚɦɟɬɪɵ ɷɧɟɪɝɨɛɥɨɤɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɦɢɧɢɦɚɥɶɧɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɜɪɟɦɹ ɩɭɫɤɚ/ɨɫɬɚɧɨɜɚ ɛɥɨɤɚ (ɞɥɹ ɜɪɟɦɟɧɢ 
ɩɭɫɤɚ – ɫ ɭɱɟɬɨɦ ɯɨɥɨɞɧɨɝɨ ɪɟɡɟɪɜɚ), ɚ ɬɚɤɠɟ ɬɢɩɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɛɨɪɚ ɢ ɫɛɪɨɫɚ 
ɧɚɝɪɭɡɤɢ, min-uptime, min-downtime ɢ ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ ɱɢɫɥɨ ɩɭɫɤɨɜ ɜ ɧɟɞɟɥɸ, 
ɫɤɨɪɨɫɬɢ ɧɚɛɨɪɚ ɢ ɫɛɪɨɫɚ ɧɚɝɪɭɡɤɢ ɛɥɨɤɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɞɢɚɩɚɡɨɧɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 

3) ɦɢɧɢɦɚɥɶɧɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɥɚɧɢɪɭɟɦɨɝɨ ɤ ɜɤɥɸɱɟɧɢɸ 
ɜ ɫɟɬɶ, ɧɟ ɜɤɥɸɱɟɧɧɨɝɨ ɜ ɩɟɪɟɱɟɧɶ ɷɧɟɪɝɨɛɥɨɤɨɜ, ɭɤɚɡɚɧɧɵɣ ɜ ɩ. 2.1; 

4) ɰɟɧɨɜɵɟ ɩɚɪɚɦɟɬɪɵ ɰɟɧɨɜɵɯ ɡɚɹɜɨɤ ȼɋȼȽɈ: 
– ɦɚɤɫɢɦɚɥɶɧɵɟ ɭɪɨɜɧɢ ɰɟɧɵ ɜ ɨɫɧɨɜɧɵɯ ɩɚɪɚɯ «ɰɟɧɚ – ɤɨɥɢɱɟɫɬɜɨ»; 
– ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ ɫɬɨɢɦɨɫɬɶ ɩɭɫɤɚ 1 Ɇȼɬ ɦɨɳɧɨɫɬɢ. 
 

9.7 ɉɟɪɢɨɞ ɪɚɫɱɟɬɚ ȼɋȼȽɈ 
 
ɉɟɪɢɨɞ ɪɚɫɱɟɬɚ ȼɋȼȽɈ ɧɚɱɢɧɚɟɬɫɹ ɫ ɬɟɤɭɳɟɣ ɫɭɛɛɨɬɵ (ɩɪɢ ɨɩɢɫɚɧɢɢ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ – ɫɭɬɤɢ Д) ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɩɹɬɧɢɰɟɣ. 
1. ɉɨɫɬɚɜɳɢɤɢ ɭɤɚɡɵɜɚɸɬ ɜɟɪɯɧɢɟ ɩɪɟɞɟɥɵ ɞɥɹ ɰɟɧ ɜ ɡɚɹɜɤɚɯ ɧɚ Ɋɋȼ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɜɤɥɸɱɚɟɦɵɯ ɜ ɪɚɛɨɬɭ ɛɥɨɤɨɜ ɢ (ɢɥɢ) ɢɯ ɫɨɫɬɚɜɚ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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·  ɞɥɹ ɤɚɠɞɨɝɨ ɛɥɨɤɚ b, ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ ȽɌɉ ɝɟɧɟɪɚɰɢɢ q, ɩɨɞɚɟɬɫɹ 
ɬɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɰɟɧɨɜɚɹ ɡɚɹɜɤɚ ɫ ɩɚɪɚɦɟɬɪɚɦɢ  – «ɰɟɧɵ»,  – «ɤɨɥɢɱɟɫɬɜɚ» ɜ l-ɣ 
ɩɚɪɟ «ɰɟɧɚ, ɤɨɥɢɱɟɫɬɜɨ», l = 1, 2, 3; 

·  ɜ ɨɬɞɟɥɶɧɨɣ ɡɚɹɜɤɟ ɡɚɞɚɸɬ ɨɰɟɧɤɭ  – ɫɬɨɢɦɨɫɬɢ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨɬɭ 
ɛɥɨɤɚ b ɢɡ ɪɚɫɱɟɬɚ ɧɚ 1 Ɇȼɬ ɟɝɨ Ɋɦɚɤɫ, – ɜɵɩɥɚɱɢɜɚɟɦɭɸ ɪɚɡɨɜɨ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 
ɢɡ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

2. ɋɈ: 
·  ɪɟɲɚɟɬ ɡɚɞɚɱɭ ɨɩɬɢɦɢɡɚɰɢɢ ȼɋȼȽɈ ɧɚ ɩɪɟɞɫɬɨɹɳɭɸ ɧɟɞɟɥɸ, ɫɨɨɛɳɚɟɬ 

ɪɟɲɟɧɢɟ ɍɱɚɫɬɧɢɤɚɦ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɢ ɄɈ. Ɋɟɲɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɧɚ 4 ɞɧɹ 
(ɫɭɛɛɨɬɚ – ɜɬɨɪɧɢɤ) ɪɚɫɱɟɬɧɵɣ ɜɵɛɨɪ ɫɨɫɬɚɜɚ ɜɤɥɸɱɟɧɧɨɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɧɚ ɨɫɬɚɜɲɢɟɫɹ 3 ɞɧɹ ɧɟɞɟɥɢ (ɫɪɟɞɚ – ɩɹɬɧɢɰɚ) ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 
ɪɚɫɱɟɬɧɵɣ ɜɵɛɨɪ ɫɨɫɬɚɜɚ ɜɤɥɸɱɟɧɧɨɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ – ɞɨ 
ɫɥɟɞɭɸɳɢɯ ɫɭɬɨɤ Д. 

ȼ ɫɭɬɤɢ Д+2 (ɩɨɧɟɞɟɥɶɧɢɤ). 
Ɋɚɫɱɟɬ ɭɬɨɱɧɟɧɢɹ («ɞɨɜɵɛɨɪ») ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɪɚɧɧɨɝɨ ɫɨɫɬɚɜɚ 

ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɨɧɟɞɟɥɶɧɢɤɚɦ ɜ ɪɚɦɤɚɯ ɬɨɝɨ 
ɠɟ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɢ ɪɟɲɟɧɢɹ ɚɧɚɥɨɝɢɱɧɨɣ ɡɚɞɚɱɢ ȼɋȼȽɈ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 
ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɫɱɟɬɵ ɢ ɩɪɢɧɹɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɚɫ-ɘɪɹɯɫɤɨɣ Ƚɗɋ. 

Ƚɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɏɚɛɚɪɨɜɫɤɨɦ ɤɪɚɟ. Ɋɚɣɨɧ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɣ ɡɨɧɟ ɫ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦ ɤɥɢɦɚɬɨɦ.  

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɪɚɫɩɨɥɨɠɟɧɢɢ Ɍɚɫ-
ɘɪɹɯɫɤɨɣ Ƚɗɋ ɜ ɩɢɤɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɢɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɨɩɪɟɞɟɥɟɧɚ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ - 84 Ɇȼɬ.  

Ⱦɥɹ ɞɚɧɧɵɯ ɧɚɩɨɪɨɜ ɩɨɞɯɨɞɢɥɢ ɞɜɟ ɬɭɪɛɢɧɵ ɉɅ-30ɚ ɢ ɉɅ-30ɛ. Ɉɞɧɚɤɨ ɜ 
ɯɨɞɟ ɪɚɫɱёɬɨɜ ɨɬ ɉɅ-30ɛ  ɩɪɢɲɥɨɫɶ ɨɬɤɚɡɚɬɶɫɹ. Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɉɅ-30ɚ-
6300 ɧɚɢɥɭɱɲɢɣ ɜɚɪɢɚɧɬ, ɩɨ ɡɚɝɥɭɛɥɟɧɢɸ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɚ ɬɚɤɠɟ ɩɨ 
ɪɚɫɩɨɥɨɠɟɧɢɸ ɪɚɛɨɱɟɝɨ ɩɨɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ, ɟɟ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ, ɛɵɥ ɫɞɟɥɚɧ ɜɵɛɨɪ ɝɟɧɟɪɚɬɨɪɚ - ɋȼ 650/ 
150-72.  

ȼ ɜɵɛɨɪɟ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɷɥɟɦɟɧɬɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɢɝɪɚɟɬ ɧɟɦɚɥɨ ɜɚɠɧɵɯ ɮɚɤɬɨɪɨɜ, ɷɬɨ ɢ 
ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɢ ɧɚɞɟɠɧɨɫɬɶ, ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ.  

ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɷɬɢɯ 
ɮɚɤɬɨɪɨɜ. 

ɉɨɫɥɟ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɩɪɢɧɹɬɵ ɤ ɭɫɬɚɧɨɜɤɟ:  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ: 
•  Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɢɥɨɜɨɣ  ɌȾɇ 40000/110–ɍ1;  
•  Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ–1250/10/0,4;  
Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɨɬɧɨɫɢɬɫɹ ɤ ɨɫɨɛɨ ɜɚɠɧɵɦ ɷɥɟɦɟɧɬɚɦ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɍɟɯɧɢɱɟɫɤɚɹ ɩɨɥɢɬɢɤɚ ɊɭɫȽɢɞɪɨ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɤɚɤ ɧɨɜɨɝɨ, ɧɚɞɟɠɧɨɝɨ, 
ɦɢɧɢɦɢɡɢɪɨɜɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

ȼ ɪɚɡɞɟɥɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ ɛɵɥ ɫɞɟɥɚɧ ɜɵɛɨɪ ɨɫɧɨɜɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ ɝɢɞɪɨɭɡɥɚ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɚɜɢɥɶɧɨ ɛɵɥɨ ɩɪɢɧɹɬɨ ɝɚɫɢɬɶ 
ɷɧɟɪɝɢɸ ɩɚɞɚɸɳɟɣ ɜɨɞɵ ɜ ɜɨɞɨɛɨɣɧɨɦ ɤɨɥɨɞɰɟ, ɚ ɪɚɫɱɟɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɹɦɚ 
ɪɚɡɦɵɜɚ ɧɟ ɫɧɢɠɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ. Ɋɚɫɱɟɬɵ ɧɚ ɨɩɪɨɤɢɞɵɜɚɧɢɟ, 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɧɚ ɫɞɜɢɝ ɢ ɧɚ ɧɚɞɟɠɧɨɫɬɶ ɞɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɪɚɡɦɟɪɵ ɩɥɨɬɢɧɵ 
ɷɤɨɧɨɦɢɱɧɵ, ɧɚɞɟɠɧɵ ɢ ɨɛɨɫɧɨɜɚɧɧɵ  

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɨɛɟɫɩɟɱɟɧɚ ɜɫɟɦɢ ɧɟɨɛɯɨɞɢɦɵɦɢ 
ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɯɪɚɧɚ 
ɬɪɭɞɚ ɩɪɢɡɜɚɧɚ ɭɦɟɧɶɲɢɬɶ ɬɪɚɜɦɨɨɩɚɫɧɨɫɬɶ ɷɧɟɪɝɟɬɢɤɢ ɤɚɤ ɨɬɪɚɫɥɢ ɧɚɪɨɞɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 
ɭɦɟɧɶɲɟɧɢɟ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɷɤɨɫɢɫɬɟɦɭ ɪɚɣɨɧɚ. 
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ɋ ɭɱɟɬɨɦ ɜɫɟɝɨ ɫɤɚɡɚɧɧɨɝɨ ɛɵɥ ɩɪɨɜɟɞɟɧ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɋɥɨɛɨɞɫɤɨɣ Ƚɗɋ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɢɥ 10 ɥɟɬ ɫ ɧɚɱɚɥɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ  ɩɪɨɟɤɬɚ 
ɋɩɟɰ. ɜɨɩɪɨɫ ɛɵɥ ɧɚɩɪɚɜɥɟɧ ɧɚ ɪɚɫɫɦɨɬɪɟɧɢɟ ȼɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ 

ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɤɨɧɤɭɪɟɧɬɧɨɝɨ ɪɵɧɤɚ. ȼ ɯɨɞɟ ɫɩɟɰ. 
ɜɨɩɪɨɫɚ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɩɪɨɰɟɞɭɪɚ ɩɨɞɚɱɢ ɡɚɹɜɨɤ ɧɚ ȼɋȼȽɈ. 
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