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       ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ: ɇɨɜɨɫɢɛɢɪɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ Ɉɛɶ. 
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: ɇɨɜɨɫɢɛɢɪɫɤɚɹ Ɉɛɥɚɫɬɶ, ɇɨɜɨɫɢɛɢɪɫɤ. 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: ɩɥɨɬɢɧɧɚɹ Ƚɗɋ. 

ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 10136 ɦ³/ɫ; 

ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 1584 ɦ³/ɫ; 

ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 1140 ɦ³/ɫ. 

ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɝɨɞɨɜɨɣ; 

ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 113,5 ɦ; ɍɆɈ 107,3 ɦ; 

ɇɚɩɨɪɵ Ƚɗɋ: 

ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 19 ɦ; 

ɛ) ɪɚɫɱɟɬɧɵɣ 14 ɦ; 

ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 10 ɦ. 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɚ) ɦɨɳɧɨɫɬɶ: ɭɫɬɚɧɨɜɥɟɧɧɚɹ 430 Ɇȼɬ; 

ɛ) ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 390 Ɇȼɬ; 

ɜ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ 2,2 ɦɥɪɞ ɤȼɬ∙ɱ; 

ȼɨɞɨɫɛɪɨɫɧɨɟ ɫɨɨɪɭɠɟɧɢɟ: 

ɚ) ɬɢɩ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 

ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ 7 ɩɪɨɥɟɬɨɜ 7×24 ɦ; 

ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 60 ɦ.. 

Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) ɬɢɩ ɬɭɪɛɢɧ ɉɅ20-ȼ, ɞɢɚɦɟɬɪɨɦ 8,5 ɦ; 
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ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɨɜ ɋȼ ɋȼ-1343/140-96 

ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 62,5 ɨɛ/ɦɢɧ; 

ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌȾɐ-80000/220-ɍ1. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

ɚ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,31 ɪɭɛ./ɤȼɬ∙ɱ; 

ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ: 

ɛ) ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6%; 

ɜ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 8,5 ɝɨɞɚ; 

ɝ) ɜɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ 1,29%. 
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                                                        ȼȼȿȾȿɇɂȿ 
  
Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 

ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ. ɉɨɦɢɦɨ ɝɟɧɟɪɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ƚɗɋ ɨɛɥɚɞɚɸɬ ɜɚɠɧɵɦ 
ɫɜɨɣɫɬɜɨɦ – ɜɵɫɨɤɨɣ ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɪɭɝɢɟ ɬɪɚɞɢɰɢɨɧɧɵɟ 
ɢɫɬɨɱɧɢɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɩɪɨɢɡɜɨɞɢɬɶ ɛɵɫɬɪɵɣ ɧɚɛɨɪ ɢɥɢ ɫɛɪɨɫ 
ɧɚɝɪɭɡɤɢ, Ƚɗɋ ɫɩɨɫɨɛɧɵ ɜ ɬɟɱɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɜɪɟɦɟɧɢ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ 
ɢɥɢ ɭɦɟɧɶɲɢɬɶ ɨɛɴɟɦɵ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɪɨɦɟ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɡɚɞɚɱɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɹɜɥɹɸɬɫɹ: ɩɨɤɪɵɬɢɟ ɩɢɤɨɜɵɯ 
ɡɨɧ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ.  

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ƚɗɋ ɢ ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ  
  
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ  
  
1.1.1 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  

 
Ʉɥɢɦɚɬ ɇɨɜɨɫɢɛɢɪɫɤɚ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɛɨɥɶɲɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ 

ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɜɨɡɞɭɯɚ.  
ɋɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ – ɹɧɜɚɪɶ, ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -17 

ɝɪɚɞɭɫɨɜɋɚɦɵɣ ɬɟɩɥɵɣ ɦɟɫɹɰ – ɢɸɥɶ, ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ +19 ɝɪɚɞɭɫɨɜ. 
ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜ ɇɨɜɨɫɢɛɢɪɫɤɟ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 450 ɦɦ, 
ɦɚɤɫɢɦɭɦ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɢɸɥɶ-ɚɜɝɭɫɬ, ɚ ɦɢɧɢɦɭɦ – ɧɚ ɮɟɜɪɚɥɶ-ɦɚɪɬ. 
 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  
  
Ɉɛɶ — ɪɟɤɚ ɜ Ɋɨɫɫɢɢ, ɩɪɨɬɟɤɚɟɬ ɩɨ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ. Ɉɞɧɚ ɢɡ ɤɪɭɩɧɟɣɲɢɯ 

ɪɟɤ ɜ ɦɢɪɟ. Ⱦɥɢɧɚ Ɉɛɢ — 3650 ɤɦ (ɨɬ ɢɫɬɨɤɚ ɂɪɬɵɲɚ — 5410 ɤɦ), ɩɥɨɳɚɞɶ 
ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ — 2 990 000 ɤɦ². Ɋɚɫɯɨɞ ɜɨɞɵ ɜ 287 ɤɦ ɨɬ ɭɫɬɶɹ (ɭ 
ɋɚɥɟɯɚɪɞɚ) — 12 492 ɦ³/ɫ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɨɞɨɜɨɦɭ ɫɬɨɤɭ 394 ɤɦ³. Ȼɟɪёɬ 
ɧɚɱɚɥɨ ɩɪɢ ɫɥɢɹɧɢɢ Ȼɢɢ ɢ Ʉɚɬɭɧɢ ɧɚ Ⱥɥɬɚɟ. ȼ ɭɫɬɶɟ ɨɛɪɚɡɭɟɬ Ɉɛɫɤɭɸ ɝɭɛɭ ɢ 
ɜɩɚɞɚɟɬ ɜ Ʉɚɪɫɤɨɟ ɦɨɪɟ. 

Ɉɛɶ ɭɫɥɨɜɧɨ ɞɟɥɹɬ ɧɚ ɬɪɢ ɭɱɚɫɬɤɚ: ɜɟɪɯɧɢɣ ɭɱɚɫɬɨɤ ɞɨ ɭɫɬɶɹ ɪɟɤɢ Ɍɨɦɶ, 
ɫɪɟɞɧɢɣ ɭɱɚɫɬɨɤ ɞɨ ɭɫɬɶɹ ɪɟɤɢ ɂɪɬɵɲ ɢ ɧɢɠɧɢɣ ɭɱɚɫɬɨɤ ɞɨ Ɉɛɫɤɨɣ ɝɭɛɵ. 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɪɟɤɢ Ɉɛɶ ɨɬ ɢɫɬɨɤɚ ɞɨ ɭɫɬɶɹ ɫɨɫɬɚɜɥɹɟɬ 3650 ɤɦ. ɉɥɨɳɚɞɶ 
ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ ɨɤɨɥɨ 2 990 000 ɤɦ². Ɋɚɫɯɨɞ ɜɨɞɵ 12 300 ɦ³/ɫ. ȼɵɫɨɬɚ ɭ 
ɢɫɬɨɤɚ 3530 ɦ. Ⱦɨɥɢɧɚ ɪɟɤɢ ɲɢɪɨɤɚɹ, ɦɟɫɬɚɦɢ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ 
ɤɢɥɨɦɟɬɪɨɜ. Ƚɥɭɛɢɧɚ ɪɟɤɢ ɜ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 2-6 ɦɟɬɪɚ. ɇɚ 
ɩɟɪɟɤɚɬɚɯ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ. ȼ ɧɟɤɨɬɨɪɵɯ ɦɟɫɬɚɯ ɞɨɫɬɢɝɚɟɬ 0,5-0,6 
ɦɟɬɪɨɜ. ȼɨɡɥɟ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɝɥɭɛɢɧɚ ɞɨɯɨɞɢɬ ɞɨ 25 ɦɟɬɪɨɜ. ɉɨɫɥɟ 
ɜɩɚɞɟɧɢɹ ɪɟɤɢ Ɍɨɦɶ ɨɬ 4 ɞɨ 8 ɦɟɬɪɨɜ. ɘɠɧɟɟ ɋɚɥɟɯɚɪɞɚ ɝɥɭɛɢɧɚ ɪɭɫɥɚ ɜ 2 ɪɚɡɚ 
ɛɨɥɶɲɟ ɢ ɫɬɚɧɨɜɢɬɫɹ ɪɚɜɧɨɣ 10-15 ɦɟɬɪɚɦ. Ɉɛɳɟɟ ɩɚɞɟɧɢɟ ɪɟɤɢ ɨɬ ɢɫɬɨɤɚ ɞɨ 
ɭɫɬɶɹ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 160 ɦɟɬɪɨɜ ɢɥɢ 4,4 ɫɦ ɧɚ 1 ɤɦ. ɋ ɩɪɢɛɥɢɠɟɧɢɟɦ ɤ ɭɫɬɶɸ 
ɜɟɥɢɱɢɧɚ ɩɚɞɟɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɫɨɫɬɚɜɥɹɟɬ 18 ɦɟɬɪɨɜ ɢɥɢ 1,5 ɫɦ ɧɚ 1 ɤɦ. ɍɤɥɨɧ 
ɪɟɤɢ ɜ ɫɪɟɞɧɟɦ 0,04°/ɨ. 

ɍ ɪɟɤɢ Ɉɛɶ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɛɨɥɟɟ 161 ɬɵɫ. ɜɨɞɨɬɨɤɨɜ, ɨɛɳɚɹ ɞɥɢɧɚ ɤɨɬɨɪɵɯ 
ɩɪɢɦɟɪɧɨ ɫɨɫɬɚɜɥɹɟɬ 740 ɬɵɫ. ɤɦ. ȼ ɛɚɫɫɟɣɧɟ ɪɟɤɢ ɨɤɨɥɨ 580 ɬɵɫ. ɨɡɟɪ, ɨɛɳɚɹ 
ɩɥɨɳɚɞɶ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 85 ɬɵɫ. ɤɜ. ɤɦ. Ƚɭɫɬɨɬɚ ɪɟɱɧɨɣ ɫɟɬɢ 0,25 ɤɦ/ɤɜ. ɤɦ, 
ɨɡёɪɧɨɫɬɶ – 2,8%. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɜɨɞɨɬɨɤɨɜ (150 ɬɵɫ., ɢɥɢ ɩɨɱɬɢ 94%) ɢɦɟɟɬ ɞɥɢɧɭ ɦɟɧɶɲɟ 10 
ɤɦ. Ɉɤɨɥɨ 8550 ɜɨɞɨɬɨɤɨɜ (ɛɨɥɟɟ 5%) ɞɥɢɧɨɣ ɨɬ 10 ɞɨ 25 ɤɦ. Ʉɪɭɩɧɵɯ ɪɟɤ 
(ɞɥɢɧɨɣ ɛɨɥɟɟ 500 ɤɦ) ɧɚɫɱɢɬɵɜɚɟɬɫɹ 47, ɫɪɟɞɧɢɯ ɪɟɤ (ɞɥɢɧɨɣ ɨɬ 100 ɞɨ 500 ɤɦ) 
– 470, ɦɚɥɵɯ ɪɟɤ (ɞɥɢɧɨɣ ɨɬ 25 ɞɨ 100 ɤɦ) – 3100. 

Ɉɫɧɨɜɧɨɟ ɩɢɬɚɧɢɟ ɪɟɤɢ – ɫɧɟɝɨɜɨɟ. ȼ ɩɟɪɢɨɞ ɜɟɫɟɧɧɟ-ɥɟɬɧɟɝɨ ɩɨɥɨɜɨɞɶɹ 
ɪɟɤɚ ɩɪɢɧɨɫɢɬ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ. ȼ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ ɩɨɥɨɜɨɞɶɟ 
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ɧɚɱɧɚɟɬɫɹ ɫ ɧɚɱɚɥɚ ɚɩɪɟɥɹ, ɜ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ — ɫ ɫɟɪɟɞɢɧɵ ɚɩɪɟɥɹ, ɚ ɜ ɧɢɠɧɟɦ 
ɬɟɱɟɧɢɢ ɩɨɥɨɜɨɞɶɟ ɧɚɱɢɧɚɟɬɫɹ ɫ ɤɨɧɰɚ ɚɩɪɟɥɹ ɢɥɢ ɫ ɧɚɱɚɥɚ ɦɚɹ. ɉɨɞɴёɦ ɭɪɨɜɧɹ 
ɜɨɞɵ ɧɚɫɬɭɩɚɟɬ ɟɳё ɩɪɢ ɥɟɞɨɫɬɚɜɟ. ɉɪɢ ɜɫɤɪɵɬɢɢ ɪɟɤɢ ɩɪɨɢɫɯɨɞɹɬ ɢɧɬɟɧɫɢɜɧɵɟ 
ɩɨɞɴёɦɵ ɭɪɨɜɧɹ ɜɨɞɵ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɭ ɧɟɤɨɬɨɪɵɯ ɩɪɢɬɨɤɨɜ ɩɪɨɢɫɯɨɞɢɬ 
ɜɪɟɦɟɧɧɨɟ ɬɟɱɟɧɢɟ ɜɫɩɹɬɶ. ȼ ɜɟɪɯɨɜɶɟ ɪɟɤɢ ɩɨɥɨɜɨɞɶɟ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɜ ɢɸɥɟ, 
ɥɟɬɧɹɹ ɦɟɠɟɧɶ ɧɟɭɫɬɨɣɱɢɜɚɹ, ɜ ɫɟɧɬɹɛɪɟ — ɨɤɬɹɛɪɟ ɞɨɠɞɟɜɨɣ ɩɚɜɨɞɨɤ. ȼ 
ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɢ ɜ ɧɢɡɨɜɶɟ ɫɩɚɞ ɩɨɥɨɜɨɞɶɹ ɫ ɧɚɫɥɚɢɜɚɸɳɢɦɢɫɹ ɞɨɠɞɟɜɵɦɢ 
ɩɚɜɨɞɤɚɦɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɥɟɞɨɫɬɚɜɚ. Ɉɛɶ ɧɚɯɨɞɢɬɫɹ ɩɨɞɨ ɥɶɞɨɦ ɨɬ 180 ɞɨ 220 
ɞɧɟɣ ɜ ɝɨɞɭ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɧɚɫɤɨɥɶɤɨ ɯɨɥɨɞɧɚɹ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ ɡɢɦɚ. 

 
1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ  
  
ɋɬɜɨɪ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ, ɛɵɥ ɜɵɛɪɚɧ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɦɢɧɢɦɚɥɶɧɨɝɨ 

ɨɛɴёɦɚ ɜɵɟɦɤɢ ɝɪɭɧɬɚ . ȼ ɨɫɧɨɜɚɧɢɟ ɫɬɜɨɪɚ ɡɚɥɟɝɚɟɬ ɩɟɫɱɚɧɧɢɤ.  
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ  
  
2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɜɨɝɨ ɝɨɞɚ, ɩɨɫɬɪɨɟɧɢɟ 
ɝɢɞɪɨɝɪɚɮɚ ɪɟɤɢ Ɉɛɶ 
  
Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɜ ɬɚɛɥɢɰɟ Ⱥ.1 [ɉɪɢɥɨɠɟɧɢɟ Ⱥ] ɩɪɟɞɨɫɬɚɜɥɟɧ 

ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɚɫɯɨɞɨɜ ɡɚ 50 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɪɟɤɟ Ɉɛɶ. ȼ 
ɢɫɯɨɞɧɨɦ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɦ ɪɹɞɭ ɧɚɯɨɞɢɦ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɤɚɠɞɨɦ 
ɝɨɞɭ. ȼɵɞɟɥɹɟɦ ɜ ɪɹɞɭ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ (ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɜ ɤɚɠɞɨɦ ɝɨɞɭ 
ɪɚɫɯɨɞɵ ɜɵɲɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ. Ɋɚɧɠɢɪɭɟɦ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨ 
ɜɟɥɢɱɢɧɟ ɨɬ ɧɚɢɛɨɥɶɲɟɝɨ ɤ ɧɚɢɦɟɧɶɲɟɦɭ ɢ ɧɚɯɨɞɢɦ ɢɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɜ 
ɩɪɨɰɟɧɬɚɯ.  

ɉɨ ɦɟɫɹɰɚɦ ɢɡ ɜɫɟɝɨ ɪɹɞɚ, ɤɨɬɨɪɵɟ ɩɨ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɡɧɚɱɟɧɢɹɦ 
ɪɚɫɯɨɞɨɜ ɫɱɢɬɚɸɬɫɹ ɩɨɥɨɜɨɞɧɵɦɢ (ɜ ɦɨёɦ ɫɥɭɱɚɟ –, V, VI , VII , VIII ) ɧɚɯɨɞɢɦ 
ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɤɚɠɞɨɦ ɝɨɞɭ ɢ ɪɚɧɠɢɪɭɟɦ ɷɬɢ ɪɚɫɯɨɞɵ ɩɨ 
ɭɛɵɜɚɧɢɸ. Ȼɚɡɨɜɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɟ ɫɨɜɩɚɥ ɫ ɦɚɥɨɜɨɞɧɵɦ 
ɝɨɞɨɦ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. Ȼɚɡɨɜɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɟ 
ɜɵɞɟɥɹɟɦ, ɚ ɝɨɞ, ɤɨɬɨɪɵɣ ɜɵɩɚɥ ɧɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲ = ͷͳ%  ɩɪɢɧɢɦɚɟɦ ɡɚ 
ɬɟɤɭɳɢɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (1). 

ʞହଷሺ˒ˑˎˑ˅ˑˇː˞ˌሻܭ  = ொ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜.ሺଵଽହଽሻொ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ.ሺଵଽହଽሻ = ͳ,                                           (1) 

 
ɉɨ ɦɟɫɹɰɚɦ ɢɡ ɜɫɟɝɨ ɪɹɞɚ, ɤɨɬɨɪɵɟ ɩɨ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɡɧɚɱɟɧɢɹɦ 

ɪɚɫɯɨɞɨɜ ɫɱɢɬɚɸɬɫɹ ɦɟɠɟɧɧɵɦɢ (ɜ ɦɨёɦ ɫɥɭɱɚɟ ɜɫɟ – ɤɪɨɦɟ V, VI , VII,VIII ) 
ɧɚɯɨɞɢɦ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɤɚɠɞɨɦ ɝɨɞɭ. Ɍɚɤɠɟ ɪɚɧɠɢɪɭɟɦ ɷɬɢ 
ɪɚɫɯɨɞɵ ɩɨ ɭɛɵɜɚɧɢɸ ɢ ɨɩɪɟɞɟɥɹɟɦ ɢɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɜɵɲɟɨɩɢɫɚɧɧɨɣ 
ɮɨɪɦɭɥɟ. 

Ȼɚɡɨɜɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɟ ɫɨɜɩɚɥ ɫ ɛɚɡɨɜɵɦ ɝɨɞɨɦ. 
Ȼɚɡɨɜɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɜ ɷɬɨɣ ɬɚɛɥɢɰɟ ɜɵɞɟɥɹɟɦ ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ, ɚ ɝɨɞ, 
ɤɨɬɨɪɵɣ ɜɵɩɚɥ ɧɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲ = ͷͳ%  ɩɪɢɧɢɦɚɟɦ ɡɚ ɬɟɤɭɳɢɣ 
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (2). 

ʞହଷሺˏˈˉˈːː˞ˌሻܭ  = ொ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜.ሺଵଽଶସሻொ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ.ሺଵଽହ଴ሻ = ଺ହ଺ଶ = ͳ,ͲͲͳ;                                 (2) 

 
Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. ɇɚɯɨɞɢɦ ɦɚɥɨɜɨɞɧɵɣ 

ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. Ɍɚɤ ɤɚɤ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɜ ɩɟɪɢɨɞɵ ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
ɫɨɜɩɚɥ, ɪɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢɜɟɞɟɧɢɹ ɧɟ ɩɪɨɜɨɞɢɦ. Ȼɟɪɟɦ ɪɚɫɯɨɞɵ 
ɛɚɡɨɜɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɜɵɩɢɫɵɜɚɟɦ ɨɬɞɟɥɶɧɨɣ ɫɬɪɨɤɨɣ ɜ ɬɚɛɥɢɰɭ 1.  
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Ɍɚɛɥɢɰɚ 1 – ɂɫɯɨɞɧɵɣ ɪɹɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
Ƚɨɞ 
P=90
% 

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

1951 421 399 399 2243 2958 2473 1959 1343 1161 1039 596 483 1290 

 
Ɍɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɩɟɪɢɨɞɵ 

ɩɨɥɨɜɨɞɶɹ ɢ ɦɟɠɟɧɹ ɹɜɥɹɸɬɫɹ ɩɨɜɵɲɚɸɳɢɦɢɫɹ ɢ ɩɪɢɛɥɢɠɟɧɨ ɪɚɜɧɵ ɟɞɢɧɢɰɟ ܭʞହଷሺˏˈˉˈːː˞ˌሻ = ͳ, ʞହଷሺ˒ˑˎˑ˅ˑˇː˞ˌሻܭ = ͳ,ͲͲͳ,  ɛɟɪɟɦ ɢɫɯɨɞɧɵɣ ɪɹɞ ɪɚɫɯɨɞɨɜ ɢɡ 
ɬɚɛɥɢɰɵ 1 ɢ ɜɵɩɢɫɵɜɚɟɦ ɨɬɞɟɥɶɧɨɣ ɫɬɪɨɤɨɣ ɜ ɬɚɛɥɢɰɭ 2. 

 
Ɍɚɛɥɢɰɚ 2 – ɂɫɯɨɞɧɵɣ ɪɹɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ƚɨɞ 
P=53% 

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

1982 422 397 397 2803 3788 3160 2499 1748 1305 1141 813 586 1588 

 
2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  
  
Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3 ɢ 

4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
  

Ɍɚɛɥɢɰɚ 3 – Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=90%)  
Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ  

Ɇɟɫɹɰɵ I  II  III  IV  V  VI  VII   VIII   IX  X  XI  XII  ܳ̅ɝɨɞ  ܳ90%  
163  144  157  235  951  1674  810   689   455  345  275  205  509  

  
Ɍɚɛɥɢɰɚ 4 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  

    

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ 
Ɇɟɫɹɰɵ I  II  III  IV  V  VI  VII   VIII  IX  X  XI  XII   ܳˆˑˇ  ܳ50%  

174  165  168  290  1272  1797  1075  950   522  389  313  209  610  

  
Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 1.  
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 ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ 

  
Ɋɢɫɭɧɨɤ 1 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ 

  
Ɉɩɪɟɞɟɥɟɧɵ ɪɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ ɧɚ ɨɫɧɨɜɟ 

ɢɫɯɨɞɧɨɝɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ. ɗɬɢ ɝɨɞɚ ɹɜɥɹɸɬɫɹ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ 
ɧɚɯɨɠɞɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɢ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 

 
 ɋɤɚɱɢɜɚɟɦ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ȿɗɋ (so-ups/ru) ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ (ɱɚɫ) ɞɥɹ Ɉɗɋ ȼɨɫɬɨɤ  ɡɚ 22.12.2016 ɢ 21.06.2016. 

ɇɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ, ɝɞɟ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɜ ɈȾɍ 
ɋɢɛɢɪɢ ɢɥɢ ɜ ɊȾɍ ɇɨɜɨɫɢɛɢɪɫɤɚ. Ɍɚɤ ɤɚɤ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
457Ɇɜɬ ɢ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ 1687ɦɥɧ ɤȼɬ•ɱ, ɚ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɵ ɈȾɍ ɋɢɛɢɪɢ ɫɨɫɬɚɜɢɥɚ 206,88 ɦɥɪɞ. 
ɤȼɬ•ɱ, ɬɨ ɦɵ ɛɭɞɟɦ ɪɚɛɨɬɚɬɶ ɜ ɊȾɍ ɇɨɜɨɫɢɛɢɪɫɤɚ ɬɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɧɟ 
ɜɵɪɚɛɚɬɵɜɚɟɬ ɢ  ɛɨɥɟɟ 1% ɨɬ ɈȾɍ ɋɢɛɢɪɢ. 

ɉɨɷɬɨɦɭ ɛɭɞɟɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɛɨɬɚɬɶ ɜ ɊȾɍ ɇɨɜɨɫɢɛɢɪɫɤɚ  
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ k ɩɨ ɮɨɪɦɭɥɟ (3). 
 

 k=
ʝʓʢʟʓʢ =  ଶ଴଺,଼଼ ˏˎː ˍʑ˕∗˚ଵହ,ଽସ ˏˎː ˍʑ˕∗˚ = ͳʹ;         (3) 
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Ⱦɚɥɟɟ ɫɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢɰɭ ɊȾɍ ɇɨɜɨɫɢɛɢɪɫɤɚ ɞɟɥɟɧɢɟɦ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 1 
[ɉɪɢɥɨɠɟɧɢɟ Ȼ] ɧɚ ɤɨɷɮɮɢɰɟɧɬ k. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰɵ 2 
[ɉɪɢɥɨɠɟɧɢɟ Ȼ] ɫɬɪɨɢɦ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɊȾɍ ɇɨɜɨɫɢɛɢɪɫɤ. Ƚɪɚɮɢɤ 
ɩɪɟɞɨɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.  

 

 
Ɋɢɫɭɧɨɤ 2 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɊȾɍ ɇɨɜɨɫɢɛɢɪɫɤɚ ɡɚ 21.06.2016 

 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɂɄɇ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɧɟɤɨɬɨɪɵɟ 

ɞɟɣɫɬɜɢɹ ɫ ɦɨɳɧɨɫɬɹɦɢ ɫɢɫɬɟɦɵ: ɪɚɧɠɢɪɨɜɚɧɢɟ ɩɨ ɭɛɵɜɚɧɢɸ, ɪɚɫɱɟɬ 
ɩɪɢɪɚɳɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɢ, ɢ ɢɯ ɤɨɨɪɞɢɧɚɬɵ ɩɪɢɪɚɳɟɧɢɣ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨ ɞɚɧɧɵɦ ∆ɊΣ ɢ ∆ɗΣ ɫɬɪɨɹɬɫɹ ɝɪɚɮɢɤɢ ɂɄɇ ɜ ɨɛɪɚɬɧɵɯ ɨɫɹɯ ɡɚ 
22.12.2016 ɢ 21.06.2016 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 3,4.  
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Ɋɢɫɭɧɨɤ 3 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɩɨ ɡɢɦɟ 
 

 
 

Ɋɢɫɭɧɨɤ 4 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɩɨ ɥɟɬɭ 
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2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 

 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɭɠɧɨ 

ɡɧɚɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɫɟɡɨɧɚ: ˏܰ˃ˍ˔ˊˋˏ˃ =2134 Ɇȼɬ,  ˏܰ˃ˍ˔ˎˈ˕ˑ =350 Ɇȼɬ. Ⱦɚɥɟɟ ɪɚɫɱёɬ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (6), (7), (8). 
 ௧ܰ = ܽ + ݐ°Ͳ͵|ݏ݋ܾܿ − ͳͷ°|           (6) 

                                                       ܽ = ேˏ˃ˍ˔ˊˋˏ˃+ேˏ˃ˍ˔ˎˈ˕ˑଶ ;           (7) 

  ܾ = ேˏ˃ˍ˔ˊˋˏ˃−ேˏ˃ˍ˔ˎˈ˕ˑଶ ;             (8) 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɪɚɫɫɱɢɬɵɜɚɥ ɞɥɹ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ. 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɊȾɍ 

ɇɨɜɨɫɢɛɢɪɫɤ ɢɫɩɨɥɶɡɨɜɚɥ ɤɨɷɮɮɢɰɢɟɧɬ k. 
 
k =12. 

 
2.5 Ʉɪɢɜɵɟ ɫɜɹɡɢ ɜ ȼȻ ɢ ɇȻ 
 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ȼȻ. Ɂɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ȼȻ ɫɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɭ 5, ɝɪɚɮɢɤ ɤɪɢɜɨɣ, ɚ ɬɚɤɠɟ ɭɪɚɜɧɟɧɢɟ, ɨɩɢɫɵɜɚɸɳɢɟ ɟё, ɩɪɢɜɟɞɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 5. 
 
Ɍɚɛɥɢɰɚ 5 – Ɂɧɚɱɟɧɢɹ ɞɥɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜ ȼȻ 

V, ɤɦ3 0 0,5 1 1,5 2,3 2,9 3,7 5 7 8,8 10 

Zɜɛ, ɦ 92 99 103 106 108,
5 

109,
5 

110,
5 

111,
5 

112,5 113,5 114 
 

 
 

Ɋɢɫɭɧɨɤ 5 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɜ ȼȻ  

y = -0.0004518607459829130000000000x6 + 0.0158649190402684000000000000x5 -
0.2248489027406320000000000000x4 + 1.6643625423021100000000000000x3 -
6.9490223957109300000000000000x2 + 16.6346349811647000000000000000x + 

92.0495735206205000000000000000
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Ʉɪɢɜɵɟ ɫɜɹɡɢ ɜ ɇȻ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɜɨɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɹɞɨɦ ɪɚɫɯɨɞɨɜ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ ɪɟɤɢ. Ɂɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɫɜɹɡɢ ɇȻ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 
ɩɟɪɢɨɞɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6 ɤɪɢɜɵɟ ɫɜɹɡɢ ɇȻ ɧɚ ɪɢɫɭɧɤɟ 6. 
 
Ɍɚɛɥɢɰɚ 6 – Ɂɧɚɱɟɧɢɹ ɪɚɫɯɨɞɚ ɢ ɨɬɦɟɬɤɢ ɜ ɇȻ 
Q ɡɢɦɚ 
ɦ3/ɫ 

Q ɥɟɬɨ 
ɦ3/ɫ 

z,ɦ Q ɡɢɦɚ 
ɦ3/ɫ 0 0 92 0 

175 250 93 175 
350 500 94 350 
700 1000 95,2 700 
1050 1500 96 1050 
1400 2000 96,5 1400 
1750 2500 96,8 1750 
2100 3000 97 2100 

 

 
 

Ɋɢɫɭɧɨɤ 6 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɜ ɇȻ 
  

y = 0.0000000000000000034468944352x5 - 0.0000000000000628250169197403x4 + 
0.0000000004811237563678760000x3 - 0.0000020247820001206800000000x2 + 
0.0048330516459884600000000000x + 91.9778500058019000000000000000

y = 0.0000000000000000000168619375x6 - 0.0000000000000001480164751192x5 + 
0.0000000000003572758688086290x4 + 0.0000000003777234670876430000x3 -
0.0000033853293146535200000000x2 + 0.0067152856113352800000000000x + 

91.9839493095133000000000000000
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2.6  ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

 
Ɋɚɫɫɱɢɬɚɥ ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ ɢ ɢɫɩɚɪɟɧɢɟ, ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɜɨɞɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɦɭ ɤɨɦɩɥɟɤɫɭ. Ɋɚɫɯɨɞɵ, ɬɪɟɛɭɟɦɵɟ ɜɨɞɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɦ 
ɤɨɦɩɥɟɤɫɨɦ, ɚ ɬɚɤɠɟ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 7. 

 
Ɍɚɛɥɢɰɚ 7 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ 

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

ɂɫɩɚɪɟɧɢɟ 
   

22 30 49 39 27 12 5 
  

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 10 10 10 -20 -30 
     

10 10 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 

Q ɜɯɤ, ɦ3/ɫ 700 700 700 1000 1000 1000 1000 1000 1000 700 700 700 

Qɫɚɧ.ɩɨɭɩɫɤ, ɦ3/ɫ 350 350 350 350 350 350 350 350 350 350 350 350 

 
 

Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɜɨɞɨɬɨɤɭ ɢ ȼɏɄ. Ɏɨɪɦɭɥɵ 
ɪɚɫɱɟɬɚ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɩɨ ɮɨɪɦɭɥɚɦ (9), (10), (11) ɢ ɪɟɡɭɥɶɬɚɬɵ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 8. 
 ˄ܰ˞˕ = ଽ,଼ଵ∙ொ˒ˑˎˈˊː.∙ுଵ଴଴଴ ;                                                                                         (9) 

 ܳ˒ˑˎˈˊː. = ܳଽ଴% − ƩQ˒ˑ˕ˈ˓ˋ ;                                                                         (10) 
 

ܪ  = ܼ˅.˄. − ܼː.˄. − ∆ℎ;                                                                               (11) 
 
Ɍɚɛɥɢɰɚ 8 – Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 
Q ɛɵɬ 421 399 399 2243 2958 2473 1959 1343 1161 1039 596 483 

Qɩɨɥɟɡɧɨɟ ,ɤɭɛ.ɦ/ɫɟɤ 410 388 388 2240 2957 2423 1919 1315 1148 1033 585 472 

Ɉɬɦɟɬɤɚ ɧ,ɦ 114 114 114 114 114 114 114 114 114 114 114 114 

Ɉɬɦɟɬɤɚ ɧɛ, ɦ 94 94 94 97 97 97 97 96 96 96 95 94 

ɇɚɩɨɪ,  ɦ 19 19 19 16 16 16 16 17 17 17 18 19 

N ɛɵɬ, Ɇȼɬ 67 63 63 309 406 333 267 189 167 152 92 76 
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Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ȼɏɄ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ – ɬɚɛɥɢɰɚ 9. 
 

Ɍɚɛɥɢɰɚ 9 – Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ȼɏɄ 
Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Q, ȼɏɄ ,ɤɭɛ.ɦ/ɫɟɤ 700 700 700 1000 1000 1000 1000 1000 1000 700 700 700 

Ɉɬɦɟɬɤɚ ɧɩɭ , ɦ 113,5 113,5 113,5 113,5 113,5 113,5 113,5 113,5 113,5 113,5 113,5 113,5 

Ɉɬɦɟɬɤɚ ɧɛ, ɦ 95,2 95,2 95,2 95,9 95,9 95,9 95,9 95,9 95,9 95,2 95,2 95,2 

ɇɚɩɨɪ, ɦ 18 18 18 17 17 17 17 17 17 18 18 18 

N ɜɯɤ , Ɇȼɬ 108 108 108 148 148 148 148 148 148 108 108 108 

 
2.7 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 

Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɫɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɫɪɟɞɧɟɝɨɞɨɜɨɣ 
ɧɚɝɪɭɡɤɢ. ɇɚ ɧɟɦ ɨɬɤɥɚɞɵɜɚɥɢɫɶ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɛɵɬɨɜɵɟ ɦɨɳɧɨɫɬɢ ɢ ɦɨɳɧɨɫɬɢ ȼɏɄ  ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ. ɉɨɬɨɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɞɜɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: ɩɨ ɜɨɞɨɬɨɤɭ, 
ɩɨ ȼɏɄ. ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɞɚɧɧɵɯ ɞɜɭɯ ɪɟɠɢɦɨɜ ɧɚɯɨɞɹɬ ɢɡɛɵɬɤɢ ɛɵɬɨɜɨɣ 
ɦɨɳɧɨɫɬɢ ɜ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ, ɤɨɬɨɪɵɟ ɩɨɫɥɟ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɡɢɦɧɢɦ 
ɦɟɫɹɰɚɦ, ɬɚɤ ɱɬɨɛɵ ɦɚɤɫɢɦɚɥɶɧɨ ɜɵɬɟɫɧɢɬɶ Ɍɗɋ. Ⱦɚɧɧɵɟ ɦɨɳɧɨɫɬɟɣ 
ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ1. 

ɋ ɭɱɟɬɨɦ ɢɡɛɵɬɤɚ ɦɨɳɧɨɫɬɢ, ɪɚɡɦɟɳɚɟɦ ɧɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ ɥɢɧɢɸ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɬɚɤ ɱɬɨɛɵ ɜɟɫɶ ɢɡɛɵɬɨɤ ɛɵɥ ɭɱɬɟɧ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɯɜɚɬɢɥɨ ɧɚ 4 ɦɟɫɹɰɟɜ: ɹɧɜɚɪɶ, ɮɟɜɪɚɥɶ, ɦɚɪɬ, 
ɨɤɬɹɛɪɶ, ɧɨɹɛɪɶ, ɞɟɤɚɛɪɶ.  

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɦɟɫɹɰɵ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɩɚɥɢ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɪɚɛɨɬɚɟɦ 
ɩɨ ɬɪɟɛɨɜɚɧɢɸ ȼɏɄ. Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɨɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 
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Ɋɢɫɭɧɨɤ 7 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ. 
ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɥɟɧɞɚɪɧɵɦ ɦɟɬɨɞɨɦ ɧɚ ɡɚɞɚɧɧɵɣ 
ɪɟɠɢɦ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ. ɍɫɥɨɜɢɟɦ ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɵɯ 
ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɩɟɪɢɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɗɬɨ ɭɫɥɨɜɢɟ 
ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɣ ɩɨɥɟɡɧɨɣ ёɦɤɨɫɬɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 Ɂɚ ɧɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɟɫɹɰ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɩɨɥɨɜɨɞɶɹ, ɜ ɦɨɟɦ ɫɥɭɱɚɟ ɷɬɨ ɧɨɹɛɪɶ. 
ɍɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɚɱɚɥɟ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ ɧɚɱɚɥɨ ɫɟɧɬɹɛɪɹ ɩɪɢɧɹɬ ɪɚɜɧɵɦ ∇ɇɉɍ=113,5ɦ.  
ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɩɪɢɬɨɤ ɩɨ ɮɨɪɦɭɥɟ (12). 
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 ܳ˒ˑˎ = ܳ˄˞˕ − ܳ˗ − ܳˋ˔˒ − ܳˎ;                                                                    (12) 
 

Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɩɨ ɮɨɪɦɭɥɟ (13). 
 ܳː.˄. = ܳˆˠ˔ + ܳ˗;                                                                                           (13) 

 
ɉɪɢɪɚɳɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɮɨɪɦɭɥɟ (14). 

 ±∆ܸ˅ = ±ܳ˅ˇ˘˓ ∙  (14)                                                                                       ;ݐ∆
 
Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ ɩɨ ɮɨɪɦɭɥɟ (15). 

 ܳˆˠ˔ = ܳ˒ˑˎˈˊː + ܳ˅ˇ˘˓;                                                                                  (15) 
 
ɍɪɨɜɟɧɶ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɛɴɟɦɭ ȼȻ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ ݖ˅.˄. = ˅ሺܸ.˄.˅ݖ .˄.ሻ . 
ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ȼȻ ɩɨ ɮɨɪɦɭɥɟ (16). 
˓˔.˄.˅ݖ  = ሺ௭˅.˄.ː +௭˅.˄.ˍ ሻଶ ;                                                                                          (16) 

 
ɍɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɯɨɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ 

ɝɢɞɪɨɭɡɥɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ  
ɇɚɩɨɪ Ƚɗɋ ɩɨ ɮɨɪɦɭɥɟ (17). 
ܪ  = .˄.˅ݖ −  ː.˄.;                                                                                             (17)ݖ

 
Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɩɨ ɮɨɪɦɭɥɟ (18). 
 ˆܰˠ˔ = ݇ே ∙ ܳˆˠ˔ ∙  ˠ˔;                                                                                   (18)ˆܪ

 
ɝɞɟ ݇ே - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ே = ͺ,ͻ͵. 
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2.8  ɇɚɯɨɠɞɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ, ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ. 
 

ȼɵɛɨɪ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ. Ⱦɥɹ ɜɵɛɨɪɚ 
ɪɚɛɨɱɟɣ, ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ ɂɄɇ ɞɥɹ 6 ɦɟɫɹɰɟɜ, ɞɥɹ ɱɟɝɨ ɨɛɪɚɳɚɟɦɫɹ ɤ 
ɫɚɣɬɭ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɢ ɛɟɪɟɦ ɦɚɤɫɢɦɚɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ ɡɚ 
ɩɟɪɜɵɟ 6 ɦɟɫɹɰɟɜ ɝɨɞɚ.  ɇɟɨɛɯɨɞɢɦɨ ɧɚ ɤɚɠɞɭɸ ɂɄɇ ɜɩɢɫɚɬɶ ɜɵɪɚɛɨɬɤɭ ɡɚ 
ɦɟɫɹɰ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɛɢɜ ɟɟ ɧɚ 2 ɢɥɢ ɛɨɥɟɟ ɱɚɫɬɟɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɚɡɟ, ɩɢɤɟ 
ɢɥɢ ɩɨɥɭɩɢɤɟ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ. ȼɵɪɚɛɨɬɤɚ, 
ɤɨɬɨɪɭɸ ɧɭɠɧɨ ɪɚɡɞɟɥɢɬɶ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (19). 
 

ɗ = ேˆ˃˓˃ː𝐼 ∙ଶସଵ଴଴଴ ;          (19) 

 
Ⱦɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɨɧɚ ɫɨɫɬɚɜɢɥɚ 4,4 ɦɥɧ. ɤȼɬ•ɱ. ,ɚ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

3,3 ɦɥɧ. ɤȼɬ•ɱ.  
ɉɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɨɛɨɡɧɚɱɚɟɦ ɪɚɛɨɬɭ ɜ ɩɨɥɭɩɢɤɟ ɢ ɛɚɡɟ. Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ 
ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 10. 
 
Ɍɚɛɥɢɰɚ 10 – Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Nɪɚɛ, Ɇȼɬ 360 270 230 210 190 170 170 190 210 230 270 360 

 
Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ ɊȾɍ ɫɨɫɬɚɜɥɹɟɬ 2,0 % ɨɬ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɨ ɜɵɩɨɥɧɹɟɦɵɦ ɜ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɹɦ 
ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɭɦɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɮɨɪɦɭɥɟ (20). 

 ˖ܰ˔˕ˆˠ˔ = ˓ܰ˃˄.ˆˠ˔ + ˓ܰˈˊː˃ˆ˓+ ˓ܰˈˊ˃˅˃˓         (20) 
 
ɝɞɟ ˓ܰ˃˄.ˆˠ˔  - ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɦɚɤɫɢɦɭɦɚ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ. 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ˓ܰ˃˄.ˆˠ˔  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɟɪɜɨɦɭ ɦɟɫɹɰɭ(ɹɧɜɚɪɸ).  
ɂ ɞɥɹ ɷɬɨɝɨ ɦɟɫɹɰɚ ˅ܰ˞˕.˓˃˄.ˆˠ˔ = ͵͸Ͳ ʛʑ˕. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɨɫɬɚɜɥɹɟɬ 2,0% ɢ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (21). 
 N˓ˈˊ.˔−ˏ˞ː˃ˆ˓ = Nmax˔−ˏ˞ଵ଴଴% ∙ ʹ% = ʹͷ,ͺ ʛʑ˕       (21) 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɫɱɢɬɚɟɦ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ , ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ ɦɚɤɫɢɦɭɦɚ 
ɫɢɫɬɟɦɵ - ˓ܰˈˊ.˔−ˏ˞˃˅˃˓ =103,4 Ɇȼɬ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɮɨɪɦɭɥɟ (22). 
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 ˖ܰ˔˕ˆˠ˔ = ˅ܰ˞˕.˓˃˄.ˆˠ˔ + ˓ܰˈˊː˃ˆ˓ = ͵͸Ͳ + ͵͸ = ͵ͻ͸ ʛʑ˕    (22) 
 

ɉɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ. Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ 
ɦɨɳɧɨɫɬɟɣ, ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɚɦɚ ɞɢɚɝɪɚɦɦɚ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɢ ɧɚ ɪɢɫɭɧɤɟ Ȼ.3 [ɉɪɢɥɨɠɟɧɢɟ Ȼ]. Ɋɟɦɨɧɬɧɵɟ ɦɨɳɧɨɫɬɢ ɜ ɞɚɧɧɨɣ 
ɬɚɛɥɢɰɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɮɨɪɦɭɥɟ (23). 
 

˓ܰˈˏ˒˓.ʒЭʠ = ଵ∙ே˖˔˕˒˓.ʒЭʠ଺ = ଷଽ଺଺ = ͸͸ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.     (23) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ɍɗɋ ɩɨ ɮɨɪɦɭɥɟ (25). 
 ˓ܰˈˏʡЭʠ = ே˖˔˕ʡЭʠଶ ∙ ଵଶ + ே˖˔˕ʡЭʠଶ ∙ ͳ = ଻଼ଷସ + ଻଼ଷଶ = ͷͺͺ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ .   (24) 

 
2.9 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 

ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. ɉɨɫɤɨɥɶɤɭ ɫɪɚɛɨɬɚɬɶ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɦɨɠɧɨ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɬɨ ɩɪɨɜɨɞɢɬɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɪɚɫɱɟɬɨɜ. ɉɨ ɝɪɚɮɢɤɭ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɞɚɜɚɟɦɨɣ 
ɦɨɳɧɨɫɬɢ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɬɨɤɨɜ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɚɥɨɜɨɞɧɨɝɨ. ɇɚɢɛɨɥɶɲɚɹ ɜɵɪɚɛɨɬɤɚ ɢɡ ɷɬɢɯ ɜɚɪɢɚɧɬɨɜ ɨɛɴɹɜɥɹɟɬɫɹ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɨɣ Ƚɗɋ. 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɚɧɚɥɨɝɢɱɧɨ ɦɚɥɨɜɨɞɧɨɦɭ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ɞɥɹ 
ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɪɟɠɢɦɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɩɨ ɜɚɪɢɚɧɬɭ ɪɚɫɱɟɬɚ ɪɚɜɧɚ: ∑ɗ=1,82 ɦɥɪɞ ɤȼɬ•ɱ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ ɜɵɪɚɛɨɬɤɭ ɢ ɨɛɴɹɜɥɹɟɦ ɟё ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ. 
ɗɫɪ.ɦɧɨɝɨɥɟɬɧ.= 1,82 ɦɥɪɞ ɤȼɬ•ɱ. 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ 
ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 8. 
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Ɋɢɫɭɧɨɤ 8 – Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  

 
3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
ȼɵɛɨɪ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ (ɍɏ), 

ɤɨɬɨɪɵɟ ɩɨɥɭɱɟɧɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɦɨɞɟɥɟɣ. Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɢɫɭɧɨɤ 9. 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɩɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧɵ ɹɜɥɹɸɬɫɹ: 

  - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ Nɭɫɬ=430 ɤȼɬ; 

  - ɪɚɫɱɟɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ Hɪ=14 ɦ; 

  - ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax=19 ɦ; 

  -ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmin=10 ɦ; 

 

Ɋɢɫɭɧɨɤ 9 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
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3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 

ɧɚɩɨɪɭ. ɉɪɢ ɞɚɧɧɨɦ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ Hmax=19 ɦ. ɩɨɞɯɨɞɢɬ ɬɭɪɛɢɧɚ: 

 - ɉɅ20-ȼ 

 ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧɵ ɬɚɛɥɢɰɚ 11. 

 
Ɍɚɛɥɢɰɚ 11. – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 

Ɍɢɩ ɉɅ20-ȼ 
Hɩɪɟɞ, ɦ 20 
Hmin/Hmax 0,5 
nI

'
opt, ɨɛ/ɦɢɧ 147 

QI
'
opt, ɥ/ɫ 1850 

ɦ opt 0,89 
QI max, ɥ/ɫ 2000 
 (QI

'
max) 1 

D1ɦɨɞ, ɦ 0,5 
ɇɦɨɞ, ɦ 10 
tɦɨɞ,  0ɋ 20 

 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 
Ɂɚɞɚёɦɫɹ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  

Ⱦɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ ɞɢɚɦɟɬɪɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ:  

 𝜂Т = ͳ − ሺͳ − 𝜂Ɇ Ɉሻ ∗ ൮ሺͳ − ሻߝ + ߝ ∗ √ቀ஽భ Ɇ஽భ ቁଶ ∗ ுɆுɪ
∗ ቀఔɇఔɆ

ቁଶభబ )      (25) 

 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ 

˃ܰˆ˓ = ͻ,ͺͳܳ˓.˕.ܦଵଶܪ௣ܪ௣଴,ହ𝜂˕𝜂ˆ = ͻ,ͺͳ ∗ ͳ,ͺͷ ∗ ͺ,ͷ ∗ ͳͶ ∗ ͳͶ ∗ Ͳ,ͺͺͷ ∗ Ͳ,ͻ͹ =ͷͺͻ͸͵ ˍʑ˕                                                                                                                         ሺʹ͸ሻ  
 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 
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ܼ˃ˆ˓ = ˖ܰ˔˕˃ܰˆ˓ = ͵ͻ͸ͲͲͲͷͺͻ͸͵ = ͸,͹ʹ                                                                            ሺʹ͹ሻ 
ɉɨɩɪɚɜɤɚ ɄɉȾ 

 ∆ଵ= 𝜂ː𝜂ˏ = Ͳ,ͻʹͲͲ,ͺͺͷ = ͳ,ͲͶͲ                                                                                   ሺʹͺሻ 
 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ 

 ݊′ = ݊ூ ௢௣௧′ (∆ଵܪ˓൯଴,ହܦଵ = ͳͶ͹ ∗ ሺͳͶ ∗ ͳ,ͲͶͲሻ଴,ହͺ,ͷ =    ͸ͷ,ͻͻ                            ሺʹͻሻ  
 ˔ ˒ˑ˔ˎˈˇ˖ˡ˜ˋˏ ˑˍ˖˓ˆˎˈːˋˈˏ ˇˑ ˄ˎˋˉ˃ˌ˛ˈˌ ˔ˋː˘˓ˑːːˑˌ ˚˃˔˕ˑ˕˞ ˅˓˃˜ˈːˋˢ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ, ɦɢɧɢɦɚɥɶɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
ɮɨɪɦɭɥɵ ɫ 30-32. 

 ݊ூ ௠௔௫′ = ݊˔ˋː˘ܦଵሺ∆ଵܪ௠𝑖௡ሻ଴,ହ                                                                                      ሺ͵Ͳሻ 
 ݊ூ ˓˃˔˚′ = ݊˔ˋː˘ܦଵ(∆ଵܪ˓൯଴,ହ                                                                                           ሺ͵ͳሻ 
 ݊ூ ௠𝑖௡′ = ݊˔ˋː˘ܦଵሺ∆ଵܪ௠௔௫ሻ଴,ହ                                                                                     ሺ͵ʹሻ 
 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 

       ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∗ ଵ˓,ହܪ ∗ 𝜂ˆ ˔˓ = ͸͸ͲͲͲͻ,ͺͳ ∗ ͺ,ͷଶ ∗ ͺ,ͷଶ ∗ ͳͶଵ,ହ ∗ Ͳ,ͻ͹  = ͳ,ͺͺ͵                                                                                                  ሺ͵͵ሻ  
 
ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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ܳ′ூ = ܳ௠𝑖௡ܦଵଶ ∗ ܪ√ ∗ ∆ , = ͵ͷͲͺ,ͷଶ ∗ √ͳͶ ∗ ͳ,ͲͶͲ = Ͳ,͸͵Ͷ͹                      ሺ͵Ͷሻ 
 

ȼɫɟ ɪɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 12. 

 

Ɍɚɛɥɢɰɚ 12. – ɉɚɪɚɦɟɬɪɵ ȽȺ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɚ ɊɄ 
ɉɅ20-ȼ 

D1 6 6,3 6,7 7,1 7,5 8 8,5 

ɤɩɞ 0,917 0,917 0,918 0,91862 0,91919 0,91986 0,92048 

N aɝɪ 29379,9 32391,3 36635,1 41140 45906,1 52230,9 58963,8 

z ɲɬ 13,48 12,23 10,8093 9,62566 8,62631 7,58171 6,71598 

z  14 12 11 10 9 8 6 

N aɝɪ 28285,7 33000,0 36000 39600 44000 49500 66000 

ɞ1 1,036 1,037 1,03729 1,03799 1,03863 1,03939 1,04009 

nc1', 93,30 88,89 83,6098 78,9257 74,7397 70,0939 62,5342 

nc1, 93,8 90,9 90,9 88,2 75 83,2 75 

n1Hmax, 174,86 177,87 189,099 194,371 174,539 206,455 197,672 

n1Hp, 147,78 150,33 159,817 164,273 147,512 174,486 167,063 

n1Hmin, 126,86 129,04 137,187 141,012 126,624 149,778 143,406 
Q"*ƞ ɩɪɢ 

Hɪɚɫɱ 
1,5763 1,6680 1,60887 1,57596 1,56927 1,55165 1,83262 

Q"*ƞ ɩɪɢ 
Hmax 

0,9970 1,0550 1,01761 0,9968 0,99257 0,98142 1,15914 

q Hmin 1,2764 1,1574 1,023 0,91067 0,81587 0,71681 0,63475 

q Hmax 1,0957 0,9935 0,87813 0,78172 0,70034 0,61531 0,54486 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɬɭɪɛɢɧ ɬɢɩɚ ɉɅ20ɨɤɚɡɚɥɨɫɶ, ɱɬɨ ɦɧɨɝɢɟ ɪɚɛɨɱɢɟ ɡɨɧɵ 

ɧɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɬɨɱɤɭ ɨɩɬɢɦɭɦɚ, ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɬɭɪɛɢɧɵ ɛɵɥɢ ɧɟ ɜɵɛɪɚɧɵ 
ɢɡ-ɡɚ ɧɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɭɪɛɢɧ. 

ȼ ɢɬɨɝɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɉɅ20-ȼ-850.  

 
 3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

 
Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɫɱɢɬɚɟɦ ɟё ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-850.Ɉɩɪɟɞɟɥɢɦ 

ɞɨɩɭɫɬɢɦɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: ʜௌ = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎ʜ݇𝜎
                      

(35) 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɬɪёɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɪɟɠɢɦɚɯ:  
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Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɟɝɨ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɢ Hɪ 

Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɟɝɨ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɢ ɇmax 

Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɝɪɭɡɤɟ ɢ ɇmin 

 
1) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɟɝɨ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɢ Hɪ 

ɇɚ Ƚɍɏ ɧɚɯɨɞɢɦ ɬɨɱɤɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɢ 
ɪɚɫɱёɬɧɨɦɭ ɧɚɩɨɪɭ. ɉɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ Hɪ: 

 ݊`ூ = ௡𝐶஽భ√𝛥భுʟ = ଺ଶ.ହ∗଼,ହ√ଵ.଴ଵ∗ଵସ = ͳ͸ͻ,ͷ͵ɨɛ/ɦɢɧ    

 
ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɚɝɪɟɝɚɬɚ ܳʟ′ = ͳ͹ͺͲ ˏଷ/˔ 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɪɚɜɟɧ: 

 ܳ = ܳʟ′ ∗ ଶܦ ∗ ˓ܪ√ = ͳ,͹ ∗ ͺ,ͷ ∗ ͳͶ = Ͷͷͻ,ͷ͸ ˏଷ/˔;        
 

Ɉɩɪɟɞɟɥɹɟɦ σ=0,77. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ ܼɇБሺܳ௔ሻ =ͻͶ,ͷɦ 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ : 

 ʜௌ = ͳͲ,͵͵ − ܼː˄ሺܳː˄ሻͻͲͲ − ͳ,ʹ𝜎ʜ = ͳͲ,͵͵ − ͻͶ,ͷͻͲͲ − −ͳ,ʹ ⋅ Ͳ,͹͹ ⋅ ͳͶ = −ʹ,͹ͳͳ 

 ܼ˖˔˕ = ܼʜʐ(ܳ௣൯ + ௦ܪ = ͻͶ,ͷ − ʹ,͹ͳͳ = ͻͳ,ͷ ˏ;    (36) 

 

2) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɟɝɨ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɢ ɇmax 

ɇɚ Ƚɍɏ ɧɚɯɨɞɢɦ ɬɨɱɤɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɢ 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ. ɉɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɇmax: 

 ݊`ூ = ௡𝐶஽భ√𝛥భுˏ˃˘ = ଺ଶ.ହ∗଼,ହ√ଵ,଴ଵ∗ଵଽ = ͳͶͷ,ͷʹ ɨɛ/ɦɢɧ  

 
ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɚɝɪɟɝɚɬɚ ɢ ɷɬɨɣ ɱɚɫɬɨɬɟ 

ɜɪɚɳɟɧɢɹ ܳூ′ = ͳͳͶͲ ˏଷ/˔ 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɪɚɜɟɧ: 
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 ܳ = ܳூ′ ∗ ଶܦ ∗ ௠௔௫ܪ√ = ͳ,ͳͶ ∙ ͺ,ͷଶ ∗ √ͳͻ = ͵ͷͻ,Ͳʹ ˏଷ/˔; 
 

Ɉɩɪɟɞɟɥɹɟɦ σ=0,44. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ ܼɇБሺܳ ሻ =ͻ͵,ͷɦ 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ (11): 

 ʜௌ = ͳͲ,͵͵ − ܼː˄ሺܳː˄ሻͻͲͲ − ͳ,ʹ𝜎ʜ = ͳͲ,͵͵ − ͻ͵,ͷͻͲͲ − −ͳ,ʹ ⋅ Ͳ,ͶͶ ⋅ ͳͻ = Ͳ,ͳͻ 

 ܼ˖˔˕ = ܼʜʐሺܳ௠௔௫ሻ + ௦ܪ = ͻ͵,ͷ + Ͳ,ͳͻ = ͻ͵,͸ͻ ˏ 

 

3) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɝɪɭɡɤɨɣ ɢ ɇmin 

 

ɇɚ Ƚɍɏ ɧɚɯɨɞɢɦ ɬɨɱɤɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɢ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ. ɉɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɇmin: 

 ݊`ூ = ݊஼ܦଵ√𝛥ଵܪ௠𝑖௡ ͸ʹ.ͷ ∗ ͺ,ͷ√ͳ,Ͳͳ ∗ ͳͲ  ɨɛ/ɦɢɧ
                                                   

 
ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɚɝɪɟɝɚɬɚ ɢ ɷɬɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ܳூ′ = ͳ,ͷ͸ ˏଷ/˔; 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɪɚɜɟɧ: 

 ܳ = ܳூ′ ∙ ଶܦ ∗ ௠𝑖௡ܪ√ = ͳ,ͷ͸ ∙ ͺ,ͷଶ ∗ √ͳͲ = ʹ͸Ͳ,Ͷ ˏଷ/˔; 
 

Ɉɩɪɟɞɟɥɹɟɦ σ=0,652. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ ܼɇБሺܳ ሻ = ͻʹɦ 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 

 ʜௌ = ͳͲ,͵͵ − ܼː˄ሺܳː˄ሻͻͲͲ − ͳ,ʹ𝜎ʜ = ͳͲ,͵͵ − ͻʹͻͲͲ − −ͳ,ʹ ⋅ Ͳ,͸ͷʹ ⋅ ͳͲ = ʹ,ͶͲ͵ 

 ܼ˖˔˕ = ܼʜʐሺܳ௠𝑖௡ሻ + ௦ܪ = ͻʹ + ʹ,ͶͲ͵ = ͻͶ,Ͷ ˏ 
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3.5 Ɋɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɚɫɱɟɬɚ ɹɜɥɹɸɬɫɹ:  
1. ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ – φɫɩ – ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɨɯɜɚɬɚ 

ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɛɟɪɟɬɫɹ ɢɡ Ƚɍɏ ɢɥɢ ɩɨ ɬɚɛɥɢɰɟ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ. 
Ȼɭɞɟɦ ɩɪɢɧɢɦɚɬɶ ɢɯ Ƚɍɏ  φɫɩ  = 210ɨ 

2. ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɚɤɠɟ ɢɡ Ƚɍɏ rɜɯ = 1,663 ∙ D1.  
3. Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: Dɧɚɪ=11,5 ɦ − 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɬɚɛɥɢɰɟ  

4. Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: Dɜɧ = 9,85 ɦ – 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɬɚɛɥɢɰɟ  

5. ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: ȼɫɬ = bo + 0.0033 ∙ D1 = 3,2 ɦ, ɝɞɟ ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ  bo = 3,18 ɦ ɩɨ Ƚɍɏ. 

6. Ɂɚɤɨɧ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɜɟɪɲɢɧ ɫɟɱɟɧɢɣ – ɥɢɧɟɣɧɵɣ.  
7. Ⱦɨɩɭɫɬɢɦɵɟ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɜɨɞɵ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ –  ɩɨ ɪɚɫɱɟɬɧɨɦɭ 

ɧɚɩɨɪɭ.  
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱёɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚɩɨɪɚ ɢ ɦɨɳɧɨɫɬɢ: 
 ܳ଴ = ܰͻ,ͺͳ ∗ 𝜂 ∙ ˓ܪ = ͸͸ͲͲͲͻ,ͺͳ ∗ Ͳ,ͻͲʹͳ ∙ ͳͶ = ͷ͵͵ˏଷܿ                                 ሺ͵͸ሻ 
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 ܳ˅˘ = ܳ଴ ∗ ʹͳͲ͵͸Ͳ = ͵ͳͳˏଷܿ                                                                             ሺ͵͹ሻ 
 
 
ɋɤɨɪɨɫɬɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
 ݇஼ = ˓ܪ√˓˔ݒ = ʹ,ͷ√ͳͶ = Ͳ,͸͸ͺ                                                                               ሺ͵ͺሻ 
 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
ܨ˅  ˘ = ˓˔ݒ˘˅ܳ = ͵ͳͳʹ,ͷ = ͳʹͶ,ʹͻͻ ˏଶ                                                                       ሺ͵ͻሻ 
 
ɇɚɣɞɟɦ rɜɯ ɩɨ Ƚɍɏ 
ݎ˅  ˘ = ͳ,͸͵ ∗ ͺ,ͷ = ͳͶ,ͳ͵ͷ ˏ.                                                                           ሺͶͲሻ 
 
 ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɟɲɟɧɢɹ ɤɜɚɞɪɚɬɧɨɝɨ 

ɭɪɚɜɧɟɧɢɹ: 



 

33  

ܨ˅  ˘ = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺ˅ݎ ˘ − ˘˅௔ሻܾݎ − ሺܾ˅˘ − ܾ଴ሻଶʹ ∙  ͳͷை                          ሺͶͳሻ݃ݐ
 
 Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɹɟɬɫɹ 

ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɨɨɬɧɨɲɟɧɢɹɦɢ ɢ ɫɜɟɞɟɦ 
ɪɚɫɱɟɬɵ ɜ ɬɚɛɥɢɰɭ 13. 

 ܽ𝑖 = 𝑖ݎ − ;௔ݎ   ሺͳ͹ሻ    ݉𝑖 = ݇ଶ ∙ ܽ𝑖ଶ ,                                                                 ሺͶʹሻ  
   ˆˇˈ ݇ଶ = ݉˅˘ܽ˅˘ଶ                                                                                                   ሺͶ͵ሻ 
 𝑖ܾ = ݉𝑖 + ܾ଴   ሺͶͶሻ    ݎ௞ = ௔ݎ +݉𝑖 ∗  ͳͷை                                               ሺͶͷሻ݊ݐ
 
Ɂɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
𝑖ܬ  = ܾ଴ ∙ ln (௕ݎ௔ݎ) + 𝑖ܾ ln (௔ݎ𝑖ݎ) − ௞ݎ ∙ ߛݐܿ ∙ ln (௔ݎ௞ݎ) + ݉𝑖                               ሺͶ͸ሻ 
 
ȼɟɥɢɱɢɧɚ ɭɝɥɚ ɫɩɢɪɚɥɢ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ:  
 𝜑𝑖ை = ͳͺͲܬ˅˘ ∙ 𝑖ܬ                                                                                                         ሺͶ͹ሻ 
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Ɍɚɛɥɢɰɚ 13. – Ɋɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 
 

  

ȼɟɥɢɱɢɧɚ ɋɟɱɟɧɢɹ 

  ɜɯ 1 2 3 4 5 6 7 8 9
1

0 
ɜ

ɵɯ 

ri 14,14 13,36 12,58 11,81 11,03 10,25 9,47 8,69 7,91 7,14 6,36 5,58 

bi 14,16 13,06 11,96 10,87 9,77 8,68 7,58 6,49 5,39 4,29 3,20 3,19 

rk 9,29 8,99 8,70 8,41 8,11 7,82 7,53 7,23 6,94 6,65 6,35 6,35 

rk/ra 1,46 1,42 1,37 1,32 1,28 1,23 1,19 1,14 1,09 1,05 1,00 1,00 

ln 
a 0,38 0,35 0,31 0,28 0,25 0,21 0,17 0,13 0,09 0,05 0,00 0,00 

ri/ra 2,23 2,10 1,98 1,86 1,74 1,61 1,49 1,37 1,25 1,12 1,00 0,88 

ln 
a 0,80 0,74 0,68 0,62 0,55 0,48 0,40 0,31 0,22 0,12 0,00 -0,13 

bi* ln 
a 11,33 9,72 8,18 6,74 5,39 4,15 3,03 2,04 1,19 0,50 0,00 -0,41 

rk 
gy 34,68 33,58 32,49 31,39 30,30 29,20 28,11 27,01 25,91 24,82 23,72 23,71 

rk 
gy*ln 

a 13,19 11,69 10,23 8,81 7,43 6,08 4,78 3,52 2,30 1,13 0,01 0,0 

mi 10,97 9,87 8,78 7,68 6,59 5,49 4,39 3,30 2,20 1,11 0,01 0,00 

Ji 9,53 8,31 7,14 6,03 4,97 3,98 3,06 2,23 1,50 0,89 0,42 0,00 

ɮ i 210,0 183 157 133 109 88 67 49 33 20 9 0 

a i 7,79 7,01 6,23 5,46 4,68 3,90 3,12 2,34 1,56 0,79 0,01 -0,77 
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ȼɟɥɢɱɢɧɚ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ: 
 

𝑖ܨ  = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺݎ𝑖 − ௔ሻܾ𝑖ݎ − ሺ௕𝑖−௕బሻమଶ  ͳͷை                                     ሺͶͺሻ݃ݐ
 
Ⱦɚɥɟɟ ɫɬɪɨɢɦ ɝɪɚɮɢɤ ݎ𝑖ሺ𝜑𝑖ሻ ɪɢɫɭɧɨɤ 10 
 

 
 

Ɋɢɫɭɧɨɤ 10 – Ɂɚɜɢɫɢɦɨɫɬɶ ri ɨɬ ɭɝɥɚ φ 
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ɋ ɩɨɥɭɱɟɧɧɨɝɨ ɝɪɚɮɢɤɚ ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ ݎ𝑖 ɱɟɪɟɡ ɤɚɠɞɵɟ 14ɨ ɩɨɥɭɱɟɧɧɵɟ 

ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 14. 
 

Ɍɚɛɥɢɰɚ 14. – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɟɬɨɧɧɨɣ ɋɄ 
ϕ, ° ri, ɦ 
2100,00 14,10 
196,00 13,70 
182,00 13,30 
168,00 12,90 
154,00 12,50 
140,00 12,00 
126,00 11,60 
112,00 11,10 
98,00 10,60 
84,00 10,10 
70,00 9,60 
56,00 9,00 
42,00 8,40 
28,00 7,60 
14,00 6,70 
0,00 5,60 

 

3.6 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: ܦ∗˅ ൒ ቆͷ,ͳ ∗ ቇ଴,ଷଷ[˒𝜏ˇˑ]˓ˍܯ , ˆˇˈ [𝜏ˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃,                                     ሺͶͻሻ 
˓ˍܯ  = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ݊˔ˋː˘ = ͺ.ͷ ʛʞ˃                                                                             ሺͷͲሻ 
˅∗ܦ  ൒ ቆͷ,ͳ ∗ ቇ଴,ଷଷ[˒𝜏ˇˑ]˓ˍܯ = (ͷ,ͳ ∙ ͺ.ͷ͵ͷ)଴,ଷଷ = ͳ.Ͳ͹ ˏ                                                     
 

 ɂɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɢɧɢɦɚɟɦ ܦ˅ = ͳ.ͳͲ ˏ 
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3.7 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 

 ܴ˓˃ˇ = Ͳ,ͺ ∗ ( ܰ݊˔ˋː˘ ∗ (ଵܦ = Ͳ,ͺ ∗ ͸͸ͲͲͲ͹ͷ ∗ ͺ.ͷ = ͺʹ.ͺʹ ˍʜ                                     ሺͷʹሻ 
 

Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀˒ , ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 
ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ ܦ˅:  

Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 

ˇ˖݌  = ܴ˓˃ˇ݀˒ ∗ ℎ˒ ൑ ,[ˇ˖݌] ˍʞ˃                                                                                     ሺͷ͵ሻ 
 

ɝɞɟ ℎ˒ ɩɪɢɧɢɦɚɟɬɫɹ 400 ɦɦ., ɩɪɢ ܦ˅ = ሺͺͷͲ − ͳͳͲͲሻ ˏˏ.  
[ˇ˖݌]  = ʹͻ ∙ ܷ, ˍʞ˃                                                                                        ሺͷͶሻ 
 ܷ = ߨ ∙ ݊˔ˋː˘ ∗ ݀˒͵Ͳ , ˏ˔ˈˍ                                                                                      ሺͷͷሻ 
 

 Ɋɚɫɱɟɬ:  

ˇ˖݌  = ͺʹ.ͺʹͳ.ͳͲ ∗ Ͳ,Ͷ = ͳͺͺ.ʹ ˍʞ˃                                                                               
 

 ܷ = ߨ ∗ ͹ͷ ∗ ଵ.ଵ଴ଷ଴ = ͺ.͸ ˏ˔ˈˍ                                                                               
 

[ˇ˖݌]  = ʹͻ ∗ ͺ.͸ = ʹͷͲ.ͷ ˍʞ˃                                                                              
 

ɍɫɥɨɜɢɟ ݌˖ˇ ൑  .ɫɨɛɥɸɞɚɟɬɫɹ [ˇ˖݌]

Ɋɚɫɫɱɢɬɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ:  

 ℎ˒ = ͶͲͲ ˏˏ 

 ܼ˔ˈˆˏ = ͺ 

Ɉɩɪɟɞɟɥɹɟɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
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 ܴଵ = ܴ˓˃ˇͳ + ʹ ∗ ߙݏ݋ܿ + ʹ cosሺʹߙሻ , ˍʜ                                                              ሺͷ͸ሻ 
ߙ  = ͵͸Ͳܼ˔ˈˆˏ                                                                                                            ሺͷ͹ሻ 
 

ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: ݌˖ˇ = ܴ˓˃ˇ݈˔ˈˆˏ ∗ ℎ˒ ൑ ,[ˇ˖݌] ˍʞ˃                                                                          ሺͷͺሻ 
 ݈˔ˈˆˏ = ሺͲ,ͺͷ − Ͳ,ͻͲሻߨ ∗ ݀˒ܼ˔ˈˆˏ , ˏ                                                                ሺͷͻሻ 
[ˇ˖݌]  = ͷͲ ∗ ܷ, ˍʞ˃                                                                                      ሺ͸Ͳሻ 
 

Ɋɚɫɱɟɬ:  

 ܽ = ଷ଺଴𝑂଼ = Ͷͷை                                                                                                
 

 ܴଵ = ଼ଶ.଼ଶଵ+ଶ∙௖௢௦ସହ𝑂+ଶୡ୭sሺଽ଴𝑂ሻ = ͵Ͷ.͵ ˍʜ                                          
 

 ݈˔ˈˆˏ = Ͳ,ͻ ∗ ߨ ∗ ଵ.ଵ଼ = Ͳ,͵ͺ ˏ                                                                    
 

ˇ˖݌  = ଼ଶ.଼ଶ଴,ଷ଼∗଴,ସ = ͷͶͶ.ͺ͸ ˍʞ˃                                                                    
 

[ˇ˖݌]  = ͷͲ ∗ ͺ.͸ = Ͷ͵Ͳ ˍʞ˃                                                                       
 

ɍɫɥɨɜɢɟ ݌˖ˇ ൑  .ɫɨɛɥɸɞɚɟɬɫɹ [ˇ˖݌]

ɂɫɯɨɞɚ ɢɡ ɭɫɥɨɜɢɣ ɞɨɩɭɫɬɢɦɨɫɬɢ, ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ ɧɟ ɩɪɢɦɟɧɢɦ ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ. 

3.8 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 

 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɜɟɥɢɱɢɧ ɦɨɳɧɨɫɬɢ ɢ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ.  
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 ɇɚ ɢɦɟɸɳɢɟɫɹ ɩɚɪɚɦɟɬɪɵ (nc1=62,5 ɨɛ/ɦɢɧ, Nɬɭɪɛ=66 Ɇȼɬ) ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1343/140-96 

 

3.9 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
    

ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ (ɧɚɩɪɢɦɟɪ, ɫɟɪɜɨɦɨɬɨɪɨɜ ɇȺ). 

Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ ɢ ɫɥɢɜɧɨɝɨ ɛɚɤɚ.  

Ʉɨɬɟɥ ɧɚ ɨɞɧɭ ɬɪɟɬɶ ɡɚɩɨɥɧɟɧ ɦɚɫɥɨɦ ɢ ɧɚ ɞɜɟ ɬɪɟɬɢ – ɜɨɡɞɭɯɨɦ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ. ɇɚ ɫɥɢɜɧɨɦ ɛɚɤɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɦɚɫɥɨɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɩɨɥɧɹɸɳɢɟ ɡɚɩɚɫɵ ɦɚɫɥɚ ɜ ɤɨɬɥɟ. 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, 
ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 

ɂɡ ɧɨɦɨɝɪɚɦɦɵ ɞɥɹ ɜɵɛɨɪɚ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ 
ɬɭɪɛɢɧ, ɜɵɛɢɪɚɟɦ Ɇɇɍ ɩɨ Hmax ɢ D1.  

ɉɪɢɧɢɦɚɟɦ Ɇɇɍ 12,5/1-40-12,5-2.  

3.10 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɗȽɊ ɜɵɛɢɪɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɢɩɚ ȽɌ ɂ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɨ-ɥɨɩɚɫɧɚɹ , ɬɨ ɜɵɛɢɪɚɟɦ ɗȽɊɄ/ 

ȼɵɛɢɪɚɟɦ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ-100 
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 4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 
Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɦɚɧɟɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ 
ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɩɟɪɢɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ 
ɫɢɬɭɚɰɢɣ. ɇɚ ɪɢɫɭɧɤɟ 11 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɢɞɵ ɛɥɨɤɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 11– ȼɢɞɵ ɝɟɧɟɪɚɬɨɪɧɵɯ ɛɥɨɤɨɜ. 

 
ɋɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (ɋɇ) Ƚɗɋ ɞɨɥɠɧɵ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ 

ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɋɇ ɧɚ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɟɧɚ ɫ ɞɜɭɦɹ ɫɬɭɩɟɧɹɦɢ.  

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɇɚ 
ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɛɭɞɭɬ ɩɪɢɧɹɬɵ: 
- ɝɟɧɟɪɚɬɨɪɵ; 
- ɨɬ ɩɨɞɫɬɚɧɰɢɢ 35 ɤȼ; 
- ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȾȽɍ). 

ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪ ɦɨɳɧɨɫɬɶɸ 1000 ɤȼɬ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 0,4 ɤȼ, ɤɨɬɨɪɵɣ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɧɚ ɲɢɧɵ 0,4 ɤȼ. 
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4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɝɥɚɜɧɵɦ ɫɯɟɦɚɦ Ƚɗɋ: 
 ɇɚɞёɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 
 Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ; 
 ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
 ɗɤɨɧɨɦɢɱɧɨɫɬɶ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɬɚɧɞɚɪɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 ɜ 
ɝɥɚɜɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɛɥɨɤɨɜ: 

 Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ; 
 ɍɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ; 
 Ɉɛɴɟɞɢɧɟɧɧɵɣ ɛɥɨɤ 
Ɍɢɩ ɛɥɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. 

ɉɨɫɤɨɥɶɤɭ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɚɯ ɯɨɥɨɞɧɨɝɨ ɤɥɢɦɚɬɚ, ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɢ ɛɟɡɚɜɚɪɢɣɧɨɣ ɪɚɛɨɬɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɨɞɧɭ ɫɯɟɦɭ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 12. 

 Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ «1 ɬɪɚɧɫɮɨɪɦɚɬɨɪ – 1 ɝɟɧɟɪɚɬɨɪ»;  

 
Ɋɢɫɭɧɨɤ 12 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 

 
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 ɮɨɪɦɭɥɚ (61). 

 S˓˃˔˚ = ʟʒ ːˑˏ−ʟ˔.ː.ୡ୭sφʒ = ଺ହ−଺ହ∙଴,଴ଵ଴,଼ହ = ͹ͷ,͹ ʛʑ ∙ ʏ ,       (61) 
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ɝɞɟ (P ɫ.ɧ.) – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ.ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ 
"Ɍɪɚɧɫɢɧɠɢɧɢɪɢɧɝ" ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ  

ɌȾɐ-80000/220-ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 15. 
 

Ɍɚɛɥɢɰɚ 15 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/220-ɍ1 Sːˑˏ , Ɇȼ ∙ʏ 

Uʜ, ɤȼ 
   Uˍ, % 

     ∆P̱  , 
ɤȼɬ 

      ∆P̆ ˘ , 
ɤȼɬ 

 I˘,% Uʑʜ Uʜʜ 

80 242 13,8 11 265 70 0,600 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ୟ୶ ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ  ɮɨɪɦɭɥɚ (62). 

 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚/ˆˑˇ. (62) 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɮɨɪɦɭɥɚ (63). 
 ∆W˘˘ = nʡ ∙ ∆P˘˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,Ͳ͹ ∙ ͺ͹ʹͻ = ͸ͳͳ,Ͳ͵ ʛʑ˕ ∙ ˚, (63) 
 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɮɨɪɦɭɥɚ (64). 
 ∆Wː = ∆ʟˍn˕ ∙ ቀ S˓˃˔˚S˕ ːˑˏቁʹ ∙ τ = Ͳ,ʹ͸ͷͳ ∙ ቀ͹ͷ,͹ͺͲ ቁʹ ∙ ʹͶͲͷ = ͷͷͳ,ʹ͹ ʛʑ˕ ∙ ˚. (64) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɮɨɪɦɭɥɚ (65). 
   ʗ˒ˑ˕. = ଵߚ ∙ ∆ܹ̆ ˘ + ଶߚ ∙ ∆ܹː ,       (65) 
 ʗ˒ˑ˕. = Ͳ,͸ ∙ ͳͲ−ʹ ∙ ͸ͳͳ,Ͳ͵ + Ͳ,ͻ ∙ ͳͲ−ʹ ∙ ͷͷͳ,ʹ͹ = ͺ,͸ʹ͹˕˞˔. ˓˖˄./ˆˑˇ, 
 
Ⱦɥɹ 6-ɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵ =  ͸ ∙ ͺ,͸ʹ͹ = ͷͳ,͹͸ʹ˕˞˔. ˓˖˄/ˆˑˇ.  
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ. 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 

1,0 % ɨɬ Sʒ ːˑˏ ɮɨɪɦɭɥɚ (66). 
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S˔.ː. = Ͳ,Ͳͳ ∙ ܵ˖˔˕ = Ͳ,Ͳͳ ∙ ͵ͻͲ = ͵ͻͲͲˍʑ ∙ ʏ.    (66) 
 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɮɨɪɦɭɥɚ  (67). 
 Sʡ˔.ː. ൒ S˔.ː.          (67) 
 
ɋɨɝɥɚɫɧɨ ɋɌɈ, ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ». 
ɉɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɡɚɤɚɡɭ ɧɚ ɡɚɜɨɞɟ «Ɍɪɚɧɫɧɚ» ɜɵɛɢɪɚɸɬɫɹ 3 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ 4000/13,8, ɫɬɨɢɦɨɫɬɶɸ ɤɚɠɞɵɣ 1800 ɬɵɫ. ɪɭɛ. Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 16. 

 
Ɍɚɛɥɢɰɚ 16 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-4000/13,8 Sːˑˏ, Ɇȼ∙ ʏ 

Uʜ, ɤȼ Uˍ, % Uʑʜ Uʜʜ 
4 13,8 6 6 

 
4.3 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ   
ɪɚɫɱёɬɚ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɹɱɟɟɤ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (68). 

 ʙ = ݐ ∙ ʙʙʟʢЭ + n ∙ ʙʡ +m ∙ ʙʡ˔.ː.,      (68) 
 

ɝɞɟ ʙʡ –ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  ʙʡ˔.ː.-ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ʙʝʟʢ –ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍɗ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɱɢɫɥɨ ɹɱɟɟɤ ɄɊɍɗ. 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ (69). 
 ʙଵ = ͸ ∙ ʹͶͲͲͲ + ͵ ∙ ͳͷͺͻ + ͳʹ ∙ ͳ͹ͻͷ͹ = ͵͸Ͷʹͷͳ ˏˎː. ˓˖˄.  (69). 
 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɮɨɪɦɭɥɚ (70). 
 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖;          (70) 
 

ɝɞɟ ʔː – ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 
ɨɬɧɨɲɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɤ ɜɵɡɜɚɜɲɢɦ ɢɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɩɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ; ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ʔː = Ͳ,ͳͷ. 
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ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ 
(71): 

 ʖଵ = ʖଵ = Ͳ,ͳͷ ∙ ͵͸Ͷʹͷͳ + ͷͳ,͹͸ʹ = ͷͶ͸ͺͻ ˏˎː. ˓˖˄.   (71) 
 
ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ɋɍȼɇ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ. 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 S˔ː = ʟ˖˔˕ − P̝ .ː.cosφ = ͵ͻͲ − ͵,ͻͲ,ͺͷ = ͶͷͶ,ʹ͵ ʛʑ ∙ ʏ,                                                ሺ͹ʹሻ 

 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕. = ͳ͵ͷ ʛʑ˕;      ʙ = ͳ,ʹ;      cosφ˔ = Ͳ,ͺͷ;    
 

ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 330 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 220 ɤȼ.  
 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 nˎ = P̟ ˔˕ − P̝ ːሺʙ ∙ Pː ˃˕./cosφ˔ሻ + ͳ = ͶͷͶ,ʹ͵ሺͳ,ʹ ∙ ͳ͵ͷ/Ͳ,ͺͷሻ + ͳ = Ͷ,                                   ሺ͹͵ሻ 
                                   
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = Ͷ. 
 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͶͷͶ,ʹ͵ Ͷ ∙ √͵ ∙ ʹʹͲ = Ͳ,ʹͻͺ ˍʏ.                                                ሺ͹Ͷሻ 
 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ α୧ ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ʹͻͺ = ͵ͳʹ,ͻ ʏ,   (75) 
 

ɝɞɟ   α୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  αʡ = ͳ,Ͳ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=220ɤȼ ɜɵɛɢɪɚɟɦ 

ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 240/32.  
 



 

45  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ ʏ. 
 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͶͷͶ,ʹ͵͵ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵ͻ͹ ˍʏ.                            ሺ͹͸ሻ 
 Iˇˑ˒ > I˒.˃˅ , ͸Ͳͷˍʏ > ͵ͻ͹ˍʏ  ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 
 
ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ–240/32 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 17. 
 

Ɍɚɛɥɢɰɚ 17 – 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 
 
ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ-220 ɤȼ. ȼɵɛɨɪ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 

ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɢ ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɉɬ 
ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, 
ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ (ɩɪɢɫɩɨɫɨɛɥɹɟɦɨɫɬɶ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ 
ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ) ɢ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ, 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ. 

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

ȼ ɫɥɨɠɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɪɚɣɨɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɧɚɞɟɠɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 220 ɤȼ ɞɥɹ ɈɊɍ ɭɫɬɭɩɚɟɬ 
ɧɚɞɟɠɧɨɫɬɢ ɄɊɍɗ ɜ ɡɚɤɪɵɬɨɦ ɩɨɦɟɳɟɧɢɢ.  

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ 220 ɤȼ –9: 
- 4 ȼɅ 220 ɤȼ; 
ɋɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜɨ ɦɧɨɝɨɦ ɬɚɤ ɠɟ ɡɚɜɢɫɢɬ ɨɬ ɫɯɟɦɵ 

ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ. 
ɉɪɢɦɟɧɟɧɢɟ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɫɯɟɦ ɜ ɄɊɍɗ ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɧɚɞɟɠɧɨɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɄɊɍɗ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɈɊɍ.  
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 
35-750 ɤȼ», ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨ 
ɩɪɨɢɡɜɨɞɢɬɟɥɸ ɜɵɛɪɚɧɧɨɝɨ ɄɊɍɗ – ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɪɢɫɭɧɨɤ 13. 
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Ɋɢɫɭɧɨɤ 13 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ – 220 ɤȼ 

 
4.4Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɝɥɚɜɧɨɣ 
ɫɯɟɦɟ 

 
Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ ɩɨ ɮɨɪɦɭɥɚɦ (77-83) 
ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ. 
ʒݔ  = ′′ௗݔ ∙ ௎ ːˑˏమௌ ːˑˏ = Ͳ,ʹͶ ∙ ଵଷ,଼మ଻ହ,଻  = Ͳ,͸Ͳ͵ʝˏ.                                                    (77) 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ. 
ʒܧ  = "∗ܧ ∙ ˄ܷ = ͳ,ͳ͵ ∙ ͳ͵,ͺ = ͳͷ,ͷͻͶˍʑ.                                                     (78) 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ʡݔ  = ௎ʙ%∙௎ːˑˏమଵ଴଴∙ௌːˑˏ = ଵଵ∙ଶସଶమଵ଴଴∙଼଴ = ͺͲ,ͷʹʝˏ.                                                           (79) 

 
ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ. 
ʠݔ  = ௎ ːˑˏమௌ ˍˊ = ଶଷ଴మଵହ଴ = ͵ͷʹ,͹ ʝˏ.                                                                       (80) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ. 
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ʚݔ = x଴,˖ˇ ∙ l = Ͳ,Ͷ͵ͷ ∙ ͵Ͳ = ͳ͵,ͺʝˏ.                                                          (81) 
 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɮɨɪɦɭɥɚ (71). 
 ʔʠ = ʔ∗ʠ ∙ ˄ܷଵ = ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ                                                               (82) 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɮɨɪɦɭɥɚ (73). 
 ݇ʡ = ௎ʜʜ௎ʑʜ = ଵଷ,଼ଶସଶ = Ͳ,Ͳͷ͹.                                                                               (83) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɩɨ ɮɨɪɦɭɥɚɦ (84-87).  
 rˆ = x∗ʒT˃ ,ʒ ∙ ω = Ͳ,͸Ͳ͵Ͳ,ͲͶͷ ∙ ͵ͳͶ = Ͳ,ͲͶʹ͸ ʝˏ,                                                      ሺͺͶሻ 
     r˔ = xʠT˃ ,ʠ ∙ ω = ͵ͷʹ,͸͸͹Ͳ,Ͳ͵ͷ ∙ ͵ͳͶ = ͵ʹ,Ͳͻ ʝˏ,                                                         ሺͺͷሻ 
        rˎ = r଴,˖ˇ ∙ l = Ͳ,ͳʹͳ ∙ ͵Ͳ = ͵,͸͵ ʝˏ,                                                              ሺͺ͸ሻ 
 r˕ = ΔPk ∙ Uଶ˄Sːˑˏଶ = Ͳ,ʹ͸ͷ ∙ ʹ͵ͲଶͺͲଶ = ʹ,ʹ ʝˏ.                                                          ሺͺ͹ሻ 
 
Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɛɨɪɧɵɯ 

ɲɢɧɚɯ ɢ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
RastrWin. ɇɚ ɪɢɫɭɧɤɚɯ 14,15,16 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 
ɩɪɨɝɪɚɦɦɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. ɧɚ ɪɢɫɭɧɤɚɯ 17,18,19 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɢ ɜ ɬɚɛɥɢɰɟ 18. 
 

 
 

Ɋɢɫɭɧɨɤ 14 – ɍɡɥɵ 
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Ɋɢɫɭɧɨɤ 15 – ȼɟɬɜɢ 

 

 
Ɋɢɫɭɧɨɤ 16 – Ƚɟɧɟɪɚɬɨɪɵ 
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Ɋɢɫɭɧɨɤ 17 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫ ɬɨɱɤɨɣ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 18 – ɋɨɫɬɚɜ ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 19 – ɋɨɫɬɚɜ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 

 
Ɍɚɛɥɢɰɚ 18 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 
Ɍɢɩ ɄɁ ɉ1 I˒.଴ i˖ 
1ɮ 14 6,00 15,27 
3ɮ 14 12,04 30,64 
3ɮ 1 14,98 3,799 

 
4.5 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: 
            Iˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ ୗ∑√ଷ∙୙ːˑˏ                                                                               (88) 

 Iˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ ସହସ,ଶଷ√ଷ∙ଵଷ,଼ = ͵,͹ͻͻ ˍʏ;  
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
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I˓˃˄ ୫ୟ୶ ሺʟʢʑʜሻ = Sˆ,ːˑˏ√͵ ∙ U˕,ːˑˏ = ͹ͷ,͹√͵ ∙ ʹͶʹ = Ͳ,ͳͺͲ ˍʏ,                                             ሺͺͻሻ 
 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
 I˓˃˄.௠௔௫ = S∑ሺnˎሻ ∙ √͵ ∙ Uːˑˏ = ͶͷͶ,ʹ͵Ͷ ∙ √͵ ∙ ʹʹͲ = Ͳ,ʹͻ ˍʏ,                                        ሺͻͲሻ 
  
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˉ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͶͷͶ,ʹ͵͵ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵ͻ ˍʏ.                           ሺͻͳሻ 
 

4.6 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ 220 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˓˃˄,୫ୟ୶ .  
  Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔˚.  

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–10 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–
10/4000 ɍ3. ɋɜɟɞɟɦ ɜɫɟ ɜ ɬɚɛɥɢɰɭ 19. 
 
Ɍɚɛɥɢɰɚ 19 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽɆ-15 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-20/8000 ɍ3 U˔ˈ˕ˋ ːˑˏ = ͳ͵,ͺ ˍʑ Uːˑˏ = ͳͷ ɤȼ Uːˑˏ = ʹͲ ɤȼ Iʒ.˓˃˄ = ͵͹ͻͻ ʏ Iːˑˏ = ͳͳʹͲͲ Ⱥ Iːˑˏ = ͺͲͲͲ Ⱥ I୬଴ = ͳͶ,ͻͺ ɤȺ I˒˓.˔ˍ˅ = ͸͵ ɤȺ I˕.˔˕ = ͷͲ ˍʏ i୷ = ͵ͺ,ͳ͵ ɤȺ i˒˓.˔ˍ˅ = ͳ͸ͳ ɤȺ iˠˎ.˔˕ = ͳʹͷ ɤȺ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 19 ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ൯ = = ʹͲ,ͳͻ ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = 
 = ʹͶ͵ͲͲ ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = Ͷ͸ͺ͹ͷ ˍʏଶ ∙ ˔ 

 
 

ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
20. 

 
Ɍɚɛɥɢɰɚ 20 – 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 

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 
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ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ ɫɜɵɲɟ 0,4 ɤȼ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. 
 
4.7 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ–20–1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20-1 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 21. 
 
Ɍɚɛɥɢɰɚ 21 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–20 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳ͵,ͺ ˍʑ Uːˑˏ = ʹͲ ˍʑ I˓˃˄ ୫ୟ୶ < Iːˑˏ Iʒ.˓˃˄ = ͵͹ͻͻ ʏ Iːˑˏ = ͶͲͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-15. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-15 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 22. 
 
Ɍɚɛɥɢɰɚ 22– ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳ͵,ͺ ˍʑ Uːˑˏ = ͳͷˍʑ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 13,8 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 15 ɍɏɅ1 ɮɢɪɦɵ ɈȺɈ 
«Ɋɚzɪɹɞ». 
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5 Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  
  
5.1Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɮɨɪɦɭɥɚ (80): 
ːˑˏሺଵሻ,ˆܫ  = ܵːˑˏ√͵ ∙ ːܷˑˏ = ͹ͷ͹ͲͲ√͵ ∙ ͳ͵,ͺ = ͵ͳ͸͹  ʏ,                                             ሺͻʹሻ 
 

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

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ, ɮɨɪɦɭɥɚ (81): 
ːˑˏሺଶሻ,ˆܫ        = ːˆሺଵሻܫ ∙ ˕˕ܭ˘˔ܭ = ͵ͳ͸͹ ∙ ͳ͵ͲͲͲ/ͷ = ͷ,ʹ ʏ,                                                             ሺͻ͵ሻ 

 
Ⱦɥɹ ɫɯɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ȼȽ: 
Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɮɨɪɦɭɥɚ (82): 
 ܵːˑˏ,ʑʒଵ = ூːˑˏ,˓ˑ˕ଵ,ଶଶହହ ∙ ːܷˑˏ,˓ˑ˕ = ଵଵଵହଵ,ଶଶହହ ∙ ʹͻͲ = ʹ͸͵ ˍʑʏ                               (94) 

 
ɉɪɢɧɢɦɚɟɦ ɝɟɧɟɪɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɳɧɨɫɬɶɸ 263 ɤȼȺ. 

ːˑˏ,ଶܫ  = ௌːˑˏ,ʑʒభ௎ːˑˏ,˓ˑ˕ = ଶ଺ଷଶ଺ଷ = ͳͲͲͲ ʏ  

ːˑˏ,˓ˑ˕ଶܫ  = ூːˑˏ,మ௄˕˕ = ଵ଴଴଴ଶ଴଴଴/ହ = ʹ,ͷ ʏ  

 
ȼɵɛɢɪɚɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ –ɋɌɋ-300-1250-2,5 
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ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ƚɟɧɟɪɚɬɨɪ ɋȼ-1343/140-96 
ɋɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾ- 80000/220/13,8 
Ʌɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
 
ɇɚ ɝɥɚɜɧɨɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ ɋȼ-1343/140-96: 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

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

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

ɮɨɪɫɢɪɨɜɤɢ; 
ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾ- 80000/220/13,8: 
Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɯɜɚɬɵɜɚɸɳɟɟ 

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

ɡɟɦɥɸ ɜ ɫɟɬɢ 220ɤȼ; 
Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ;  
Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ 
Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
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ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ ɛɥɢɡɤɢɯ 

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

(ɌɇɁɇɉ); 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220ɤȼ.ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɜ ɬɚɛɥɢɰɚɯ 23,24. 

 
Ɍɚɛɥɢɰɚ 23 − ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1343/140-96 

Ɍɢɩ  
ɇɨɦɢɧɚɥɶɧɚɹ 

ɦɨɳɧɨɫɬɶ 
ɩɨɥɧɚɹ 75,7 ɆȼȺ 
ɚɤɬɢɜɧɚɹ 65 Ɇȼɬ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɑɚɫɬɨɬɚ 50 Ƚɰ 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 62,5 ɨɛ/ɦɢɧ 
ɑɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ 

ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 1 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ 3167 Ⱥ  
Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 1115 Ⱥ 
ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 
290 ȼ 

ɂɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ Xd 0,65 
ɩɟɪɟɯɨɞɧɨɟ X'd 0,29 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 

X"d 
0,24 

ȿɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 1,16 ɦɤɎ 
 

 
Ɍɚɛɥɢɰɚ 24 − ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/220-ɍ 

Ɍɢɩ ɌȾɐ-8000/220-ɍ 
Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 80 ɆȼȺ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 242 ɤȼ 
ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ 
10% 

Ƚɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yː/D 
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ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙ ʜሻܫ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ:ܫʜʝʛ = ͵ͳ͸͹ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ͵ͲͲͲ/ͷ . 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ʠʟ.ʝܫ   ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɮɨɪɦɭɥɚ (83): 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ,                                                      ሺͻͷሻܫ
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɮɨɪɦɭɥɚ (84): 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,                                            ሺͻ͸ሻܫ
 

ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ʠʟ.ʝܫ  = ሺͲ,ͳͷ − Ͳ,ʹሻ ∙  ʜ                                                                                ሺͻ͹ሻܫ
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 

ʠʟ.ʝܫ  = Ͳ,ͳͷ ∙ ʜܫ = Ͷ͹ͷ ʏ.                                                                           ሺͻͺሻ 
 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ  ʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤܭ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ ɮɨɪɦɭɥɚ (87):   

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ːˑˏ,                                                                               ሺͻͻሻܫ
 

ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ  - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 
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ʛʏʙʠܫ  = ′′ௗݔ′̂′ܧ ∙ ʜܫ = ͳͶͻͳͳ ʏ.                                                                    ሺͳͲͲሻ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ ɮɨɪɦɭɥɟ (101): 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ଵ,ଵଷ଴,ଶସ ∙ ͵ͳ͸͹ = ͳͶͻͳ,ͳ ʏ.                                          (101) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 

ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ ʡܫ ˈˇˆ    , =  ʛʏʙʠ                                                           ሺͳͲʹሻܫ
ʡܭ  > ͳͶͻͳ,ͳ ∙ ʹͳͶͻͳ,ͳ                                                                                              ሺͳͲʹሻ 
ʡܭ  > Ͳ,ʹ,                                                                                                          ሺͳͲ͵ሻ 
 

ɝɞɟ ܭʜ = ʹ– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ.                                                                          ሺͳͲͶሻ 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

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

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 20 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 20 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

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

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

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

 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

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

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

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

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

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ.ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
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ʠ˅ˆ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 25. 

 
Ɍɚɛɥɢɰɚ 25 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ. 

 10,5ɤȼ 13,8ɤȼ 15,75ɤȼ 
ɋɝɟɧ, ɦɤɎ 0,7 0,9 1,1 
ɋɜɝ  ̧ɦɤɎ 0,25 0,35 0,45 

 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɮɨɪɦɭɥɚ (106): 
Σܥ  = ʠʒ + ʡܥ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹ + Ͳ,ͻ + Ͳ,ͲͲͺ + Ͳ,͵ͷ =                = ͳ,ʹ͸ͷ ˏˍʣ˗˃ˊ˖                                                                                      ሺͳͲ͸ሻ  
 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ ɮɨɪɦɭɥɚ (107): 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͻ,ͷ ʏ.                                                        ሺͳͲ͹ሻ 
  
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ ɮɨɪɦɭɥɚ (108): 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ଴ܷ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ ,                                                           ሺͳͲͺሻ 
 
ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,Ͳͳʹ ˏˍʣ˗˃ˊ˖ ;Ɍɚɶɥɢɱɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 
ɪɚɫɱɟɬɚ ɜ ɬɚɛɥɢɰɟ 26. 
 
Ɍɚɛɥɢɰɚ 26 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ. 

 121ɤȼ 242ɤȼ 525ɤȼ ʠʡሺߤ଴ሻ , 
ɦɤɎ/ɮɚɡɭ 

0,010 0,012 0,015  

 ଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɮɨɪɦɭɥɚ 
(98): 

 ଴ܷ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ʹ͵Ͳ√͵ = Ͷ͵,ͺʹ ˍʑ,                                        ሺͻͺሻ 
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Ɍɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ ɮɨɪɦɭɥɚ (99): 

 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸ͷ͹Ͳ ∙ Ͳ,ͲͳʹͲ,Ͳͳʹ + ͳ,ʹ͸ͷ = ʹͳͺ ʑ.                                  ሺͻͻሻ 
 ʟ˃˔˚ˈ˕ːˑˈ ˊ˃ː˚ˈːˋˈ ܷʝ Эʚ.ʠʡ. = ʹͳͺ ʑ 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 

ʠܷʟ ൒ ʙʜʙʑ ∙ ͳ݊ʡʜ ∙ ଴ܷ Эʚ.ʠʡ,                                                                              ሺͳͲͲሻ 
 

ʠܷʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͳ ∙ ʹͳͺͳ͵,ͺ√͵ ∙ Ͳ,ͳ/͵                                                                                 ሺͳͲͳሻ 
 ʠܷʟ ൒ ͳ,ͶͶʑ                                                                                                     ሺͳͲʹሻ 
 
ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ଴ܷ  ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
9,0ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ଴ܷଶீ  ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5ɫ, 
ɤɨɬɨɪɚɹ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ଴ܷீ  ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5ɫ  ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-
ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

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

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

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

 ʤ = ͳʙʡ + ʹ.                                                                                                ሺͳͲ͵ሻ 
 
ɉɪɢ ܭʡ = ͳ,͵ ɨɪɝɚɧ ଴ܷଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,3 % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
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Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 500 ɦɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ 
ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
 

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

Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢɦɟɟɬ ɞɜɟ ɫɬɭɩɟɧɢ 
 
ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 

஼ܷ˓ଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                            ሺͳͲͶሻ 
 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

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

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ஼ܷ˓ଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳʹͲ ʑ.                                           ሺͳͲͷሻ 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.2.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  =  ʜ,                                                                                                   ሺͳͲ͸ሻܫ/ଶܫ
 

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

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
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ʓʝʞݐ = ଶଶ∗ܫ/ܣ ,                                                                                              ሺͳͲ͹ሻ 
 

 
 
ɝɞɟ ܣ = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ, ɬɚɛɥɢɰɚ 27. 
 
Ɍɚɛɥɢɰɚ 27 – ɉɚɪɚɦɟɬɪɵ, ɡɚɞɚɧɧɵɟ ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

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

ɫɟɤ 
800 700 600 500 

 
Ɂɚɳɢɬɚ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ ɨɪɝɚɧɨɜ: 
 
1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 

(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:ܫ∗ଶʠʗʒʜ = ሺͲ,Ͳͷ − Ͳ,Ͳ͹ሻ 

ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙  ʜ.                                                                                       ሺͳͲͺሻܫ
 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͹ͲͲ ˔. 

Ɍɨɝɞɚ: 
ଶ∗ܫ  = √ʏݐ = √ ʹͲ͸ͲͲ = Ͳ,ͳͺ.                                                                          ሺͳͲͻሻ 
 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ,                                                                      ሺͳͳͲሻ 
 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜ                                                                                        ሺͳͳͳሻܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳ͵: 
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ʓʝʞݐ = ʓʝʞݐ = ʹͲͲ,ͳͷଶ ≈ ͺͺͲ ˔                                                                      ሺͳͳʹሻ 
 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
ʠʟݐ  = ʹͲሺܫ∗ଶሻଶ                                                                                                   ሺͳͳ͵ሻ 
 

 ʏʗʝ = ʹͲ = ଶଶ∗ܫ ∙  ʠʟ                                                                                 ሺͳͳͶሻݐ
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ28. 

 
Ɍɚɛɥɢɰɚ 28 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪ 

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 

 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 21 
 
 

 

 
 

Ɋɢɫɭɧɨɤ 21 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

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

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

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

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
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 = 0,2Ͷ ∙ ቀଶସଶଵଷ,଼ቁଶ = ͹͵,ͺ,                                           ሺͳͳͷሻ 

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

ଶʑʜݔ  = ଶݔ ∙ ቀ௎˅ː௎ːːቁଶ = 0,24∙ ቀଶସଶଵଷ,଼ቁଶ = ͹͵,ͺ                                                   ሺͳͳ͸ሻ 
 
ɝɞɟ ݔଶʑʜ–ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɚɹ 
ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ. 

∗.ଶʠ.ʖܫ     = ͳͳ,ͳ ሺݔௗʑʜ′′ + ଶʑʜݔ + ʹ ∙ ʡሻݔ = ͳͳ,ͳ ሺ͹͵,ͺ + ͹͵,ͺ + ʹ ∙ Ͳ,Ͳͻሻ = 

=0,00016 ɨ.ɟ.,           (117) 
 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
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ଶʠ.ʖ.∗ሺଶሻܫ = ∗.ଶʠ.ʖܫʹ ∙ ݇ʡଵ. = ʹ ∙ Ͳ,ͲͲͲͳ͸ ∙ (ʹͶʹͳ͵,ͺ) = Ͳ,ͲͲͷ͸ ˑ. ˈ.            ሺͳͳͺሻ 
 .ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯݔ 

 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 220ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

∗.ଶʠ.ʖܫ  = ாƩ′′௫భƩ+௫మƩ = ଵଵ,ଵ ሺሺ௫೏′′+௫ ˕+௫ ˎሻ+ሺ௫ మ+௫ ˕+௫ ˎሻሻ = ଴,଴଴ଽ଻ ௄ʦ = Ͳ,Ͳͺ ˑ. ˈ.      (119) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
∗.ଶʠ.ʖܫ  = ∗.ଶʠ.ʖܫʹ ∙ ݇ʡଵ. = ʹ ∙ Ͳ,ͲͲͺ ∙ (ʹͶʹͳ͵,ͺ) = Ͳ,ʹͶ ˑ. ˈ.                                   ሺͳʹͲሻ 

 
ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ 
ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɪɚɜɧɭɸ 0,17. 

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. 

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

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

 
ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 

ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɮɨɪɦɭɥɚ (121): 

ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ,                                                   ሺͳʹͳሻܫ
 

ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ ˔. 
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ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɮɨɪɦɭɥɚ (122): 

ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ.                                                                   ሺͳʹʹሻܫ
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 29: 
 
Ɍɚɛɥɢɰɚ 29 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ 

ɢɧɬɟɝɪɚɥɶɧɨɣ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
Ʉɪɚɬɫɧɨ

ɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

1
1,1 

1
1,15 

1
1,2 1,25 1,3 1,4 1,5 

2
2,0 2,2 

Ⱦɥɢɬɟɥɶ
ɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 

3
3800 

1
1200 

4
450 340 280 160 80 

 
3 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 22. 
 

 
Ɋɢɫɭɧɨɤ 22 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

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

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ͳ,ͷ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ͷ͵ ∙  ʜʝʛ,                                                             ሺͳʹ͵ሻܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ < 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ ɮɨɪɦɭɥɚ (124): 
 

ʠܷʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳ͵ͺͲͲͳ,Ͳ͵ ∙ ͳ͵ͺ = ͸͸,Ͳʹ ʑ.                                           ሺͳʹͶሻ 
 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɵɯ 

ȼ, 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 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. 

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 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

Ⱥ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ220 ɤȼ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͳͲͳ,Ͳʹ + ଴,ଷ଼ ∙ ͳ͵,ͷͶ = ͺͶ,Ͷʹ ʝˏ,  (125) 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 220 
ɤȼ; 

 ܼʡ = ଴,ଵଵ∙ଶଷ଴ସ଴ ଶ = ͳͶͷ,ͷ ʝˏ.        (126) 
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 ܼଵʚ′ = ʢʓݔ)√ ∙ ݈൯ଶ + ʢʓݎ) ∙ ݈൯ଶ = √ሺͲ,Ͷ͵ͷ ∙ ͳͲͲሻଶ+ሺͲ,ͳʹͳ ∙ ͳͲͲሻଶ =         
=45,15          (127) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ͹ͷ,ͷͺͲ + Ͳ,ͺʹ ∙ ͸ͷʹͶʹଶ ∙ ͳ͵.ͷͶ = Ͳ,ͳͳͳ                    ሺͳʹͺሻ 
 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳͳͳ ∙ ʹ,ͷ = Ͳ,ʹ͹ ʝˏ,                                             ሺͳʹͻሻ 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మ଻ହ.଻ = ʹ,ͷ 

 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳͳͳ ∙ ͶͲͲͲͷͳ͵,ͺͲ,ͳ = Ͳ,͸Ͷ ʝˏ.                                        ሺͳ͵Ͳሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = Ͳ,͸Ͷ ʝˏ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɨɫɨɦ ȺɊɁ. 

 
Ɏɭɧɤɰɢɹ ∆ܼ  ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ − ͶͲ ʝˏ˔ˈˍ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 

 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ˏːˑܫ = ͳ͵,ͺ ∙ ͳͲଷ√͵ ∙ ͳͳͳͷ = ͹,ͳͶ = ͵ ʝˏ                                  ሺͳ͵ͳሻ 
 
ɝɞɟ ܫʜˑˏ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻܫ  ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷ ∙ ܷʜ  (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

 

ʣܫ = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ,ͳ,                                                                   ሺͳ͵ʹሻ 
 

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

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͳ = Ͳ,ʹ͹ ˑ. ˈ. ,                                     ሺͳ͵͵ሻ 
𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͷͲ,ͻͷ ∙ ʹ,ͳ = Ͳ,Ͷͷ                                    ሺͳ͵Ͷሻ 
 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͷ°. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼʠʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,Ͷͷͳ,ͳ = Ͳ,͵ͺ ˑ. ˈ.,                                                     ሺͳ͵ͷሻ 
 ܼʠʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,ͶͲͻ ∙ ͳ͵,ͺଶͺͲ = Ͳ,ͻ͹ ʝˏ.                                   ሺͳ͵͸ሻ 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼʠʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,ͻ͹ ∙ ͵ͲͲͲ/ͷͳ͵ͺͲͲ/ͳͲͲ = Ͷ,͵Ͷ ʝˏ                                  ሺͳ͵͹ሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଶ = Ͷ,͵Ͷʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ,ͳʹ ∗ Ͳ,ͻ = Ͳ,ͳͲͺ  ʝˏ, ܼ஼ʛଶ = Ͳ,ͳʹ ∗ Ͷ,͵Ͷ = Ͳ,ͷʹ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
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ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 23. 

 

Ɋɢɫɭɧɨɤ - 23 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.6 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 30,31. 
 

Ɍɚɛɥɢɰɚ 30 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵ
ɟ ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧ
ɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,̝ܫ ˓.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,47 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱ. 
ɬɨɪɦɨɠɟɧɢɹ, Iʜʡ 

Ͳ,ͷ ∙  ʜ 1,5 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 4,7 Ⱥܫ

ɁɁȽ 
଴ܷ 

 ଷ U଴G - 15 ȼݐ ଶ U଴ଶG - 10 ȼݐ ଵ U଴ଵG - 5 ȼݐ

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,Kʡ 

1,2 - 

Ɂɉɇ >ܷ 

2ɫɬɭɩɟɧ
ɶ  Uେʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɬɭɩɟɧɶ  Uେʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 
Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬ
ɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ Iଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,22 Ⱥܫ
ɉɈ Iଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,538 Ⱥܫ

ɈɌɋ I Iଶʠ.ʖ. Ͳ,ʹ͵ ∙  ʜ 3,51 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 
ɢ ɩɟɪɟɝɪɭɡɨɤ 

ଵ ɋɈ Iʠʗʒʜ ͳ,Ͳ͹ܫ ∙  ʜ 3,38 Ⱥܫ
ɉɈ Iଵʞʢʠʙ ͳ,ͳ ∙  ʜ 3,48 Ⱥܫ
ɈɌɋ Iଵʝʡʠ ͳ,Ͷʹͻ ∙  ʜ 4,84 Ⱥܫ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ ZI 0,1 0,27 Ɉɦ 

2 
ɫɬɭɩɟɧɶ ZII 0,35 5,74 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ IP ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,87 Ⱥܫ
ɉɈ IP ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 5,01 Ⱥܫ
Ɉɬɫɟɱɤɚ IP ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 9,97 Ⱥܫ
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Ɍɚɛɥɢɰɚ 31 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ. 
Ɂɚɳɢɬɵ  Ʉɨɦɚɧɞɵ  

ɇɚɢɦɟɧɨɜɚɧɢɟ  Ɉɛɨɡɧɚɱɟɧɢɟ  

 
 

 

 

   

ɉɪɨɞɨɥɶɧɚɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 
ɡɚɳɢɬɚ  

I∆G  +  +  +  +        

ɁɁȽ  
U0  

t1              +  

t2  +  +  +          

U03  
t  +  +  +          

Ɂɉɇ  U 
>  

1 ɫɬɭɩɟɧɶt1  +  +            

2 ɫɬɭɩɟɧɶt2  +  +            

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ  
ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ  

I2  

ɋɈ              +  

ɂɈ  +  +            

ɈɌɋ I  

t1            +    

t2          +      

t3  +  +            

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ 
ɩɟɪɟɝɪɭɡɨɤ  

I1  

ɋɈ              +  
ɂɈ  +  +            

ɈɌɋ  
t1            +    

t2          +      
t3  +  +            

ȾɁ  Z <  

1 
ɫɬɭɩɟɧɶ  

t1          +      

t2  +  +  +          

2 
ɫɬɭɩɟɧɶ  

t1            +    

t2          +      

t3  +  +            

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ  Iɪ  

ɋɈ              +  
ɂɈ  +  +            
Ɉɬɫɟɱɤɚ  +  +            
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ  
  
6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɟɤɟ Ɉɛɶ 
ȼ ɫɨɫɬɚɜ ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: 
- ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
- ɡɞɚɧɢɟ Ƚɗɋ; 
- ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɛɪɨɫɨɦ; 
- ɝɥɭɯɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ. 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚɡɧɚɱɚɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨ ɬɪɟɦ ɩɚɪɚɦɟɬɪɚɦ: 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ (ɛɨɥɟɟ 25 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ (ɬɢɩ Ⱥ)  - 

III ; 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ Ƚɗɋ – 430 Ɇȼɬ - II ; 
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 (ɜ ɇȻ ɧɚɯɨɞɢɬɫɹ ɝɨɪɨɞ ɦɢɥɥɢɨɧɧɢɤ - ɇɨɜɨɫɢɛɢɪɫɤ) – I. 

ȼ ɢɬɨɝɟ, ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ – I. 
 

6.2Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇ȽȽɉ ɩɪɢɧɢɦɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦        (138) 
 

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

 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ,        (139) 
 

ɝɞɟ ℎ௥௨௡ଵ%  - ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; ∆ℎ௦௘௧ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ 0,8 ɦ ɞɥɹ I ɤɥɚɫɫɚ ȽɌɋ. 

ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ݇௪ ௏𝑤మ∙௅௚∙ௗ ߙݏ݋ܿ = ʹͶ,͸ ∙ ͳͲ−଻ ∙ ଶସమ∙ଵ଴ହ଴଴ଽ,଼ଵ∙ଶସ = Ͳ,Ͳ͸ ɦ   (140) 

 
ɝɞɟ ݇௪ – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ ɧɢɠɟ; ௪ܸ - ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ; 
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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,͵ ∙ ʹͶሻ ∙ ͳͲ−଻ = ʹͶ,͸ ∙ ͳͲ−଻,(141) 
 ݀ = ∇ʜʞʢ−∇ˇː˃ଶ = ଵଵଷ,ହ−ଽଶ,଴ଶ = ͳͲ,ͺ ɦ         (142) 

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

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

ɝɥɭɛɢɧɨɣ d > 0,5ߣ ௗ , 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 32: 
 

Ɍɚɛɥɢɰɚ 32 – Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ɢ ɫɪɟɞɧɟɝɨ ɩɟɪɢɨɞɚ ɜɨɥɧɵ ܸ݃ܮଶ = ͻ,ͺͳ ∙ ͳͲͷͲͲʹͶଶ = ͳ͹ͺ,ͺ 
௪ܸݐ݃ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹͶ = ͺͺʹͻ ݃ℎ̅௪ܸଶ = Ͳ,Ͳͳ͸ 

 

ܸ݃ܶ̅௪ = ͳ,ͷͳ 
݃ℎ̅௪ܸଶ = Ͳ,Ͳ͹͸ 

ܸ݃ܶ̅௪ = ͵,ͺ 

ℎ̅ = Ͳ,Ͳͳ͸ ∙ ʹͶଶͻ,ͺͳ= Ͳ,ͻͶ ˏ 

ܶ̅ = ͳ,ͷͳ ∙ ʹͶͻ,ͺͳ= ͵,͸ ˔ 
 
ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
ௗ ߣ  = ௚்̅మଶగ = ଽ,଼ଵ∙ଷ,଺మଶ∙ଷ,ଵସ = ʹͲ,͵ ɦ,        (143) 

 
ɉɪɨɜɟɪɹɟɦ, ɜɵɩɨɥɧɹɟɬɫɹ ɥɢ ɭɫɥɨɜɢɟ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ: 
 ݀ > Ͳ,ͷߣ ௗ  

 ͳͲ,ͺ ˏ > Ͳ,ͷ ∙ ʹͲ,͵ ˏ  
 
Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
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ℎଵ% = ℎ̅ ∙ 𝑖ܭ = Ͳ,ͻͶ ∙ ʹ,Ͳͻ = ͳ,ͻ͸ ˏ,      (144) 
 

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

 
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,Ͷ ∙ ͳ,ͺ ∙ ͳ,ͻ͸ = Ͷ,Ͷ ɦ, (145) 
 

ɝɞɟ ݇௥ = ͳ ɢ ݇௣ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɧɢɉ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɨɬɤɨɫɵ ɤɪɟɩɹɬɫɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ 
ɩɥɢɬɚɦɢ; ݇௦௣ = ͳ,Ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɨɬɤɨɫɚ ܿ݃ݐ𝜑 = ʹ ݇௥௨௡ = ͳ,ͺ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ఒ̅೏ℎభ% = ͳͲ,ͻ ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ. 

 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ = Ͷ,Ͷ + Ͳ,Ͳͺ + Ͳ,ͺ = ͷ,͵ ɦ   (146) 
 
 ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦ = ͳͳ͵,ͷ + ͷ,͵ = ͳͳͺ,ͺ ɦ.     (147) 
 
ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 118,8 ɦ. 

 
6.3  Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ Qɪ 

ɨɫɧ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ. QȽɗɋ− ɞɨɩɭɫɬɢɦɵɣ 
ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ 
ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n-1) ɩɪɢ ɱɢɫɥɟ ɚɝɪɟɝɚɬɨɜ ɞɨ 6. 

Ɋɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɩɭɫɬɢɬɶ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ 
ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ: 
 ܳ˓ = ܳˑ˔ː.௠௔௫ − ܳʒЭʠሺ݊ − ͳሻ − ܸ˒ ˑˎܿݐ = ͺ͹͵͵ − ʹ͸Ͳ,Ͷ ∙ ͷ − ʹͺʹ,ͻ =       

=7148,1  ɦ3/ɫ,          (148) 
 

ɝɞɟ ܸɩɨɥ− ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;  ݐɫɪ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ (6 ɦɟɫɹɰɟɜ); 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ˓௤˅ ,           (149) 
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ɝɞɟ  ݍ˅ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, 

˅ݍ  = ͳ,ʹͷ ∙  ௣ ,          (150)ݍ
  

ɝɞɟ ݍ௣ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, 
௣ݍ  = ܸː ˓ ∙ ℎː˄ ,          (151) 
 

ɝɞɟ ܸː ˓ –  ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɩɟɫɱɚɧɢɤɚ 5,0 ɦ/ɫ  ℎː˄ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳˑ˔ː.௠௔௫ 0,1% – 5,2 ɦ. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 q୮ = ͷ ∙ ͷ,ʹ = ʹ͸ ˏଷ/˔ ; 
  q˅ = ͳ,ʹͷ ∙ ʹ͸ = ͵ʹ,ͷ ˏଷ/˔ ; 
ܤ  = ଻ଵସ଼,ଵଷଶ,ହ = ʹͳͻ,Ͳ ˏ.  
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ  ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɨɤɪɭɝɥɹɟɦ B ɞɨ 220 ɦ. ɋɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ b ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯ. Ɋɟɝɥɚɦɟɧɬɨɦ. ɉɪɢɧɢɦɚɟɦ b= 20. ȼ ɢɬɨɝɟ: 11 ɩɪɨɥɟɬɚ ɩɨ 20ɦ. 

Ɍɨɥɳɢɧɚ ɛɵɤɚ: Ȼɟɪɭ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ   
 
ɉɪɢɧɢɦɚɟɦ ɛɵɤ ɬɨɥɳɢɧɨɣ 3.  
 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɨɜ: 
˅ܤ  = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ݀ = ʹͲ ∙ ͳͳ + ሺͳͳ − ͳሻ ∙ ͵ = ʹͷͲ,Ͳ  ˏ   (152) 
 
ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɨɥɟɬɨɜ ɛɨɥɶɲɟ 6 ɭɱɢɬɵɜɚɟɦ ɜɟɪɨɹɬɧɭɸ ɧɟɜɨɡɦɨɠɧɨɫɬɶ 

ɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ ɡɚɬɜɨɪɚ ɢ ɢɫɤɥɸɱɚɟɦ ɟɝɨ ɢɡ ɪɚɫɱɟɬɚ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ 
ɞɨɛɚɜɥɹɟɦ ɟɳё ɨɞɢɧ ɩɪɨɥɟɬ. ɉɨɷɬɨɦɭ ɩɪɢ ɪɚɫɱɟɬɟ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɥɟɬɨɜ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 11. ɇɨ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɜɫɟ ɩɪɨɥɟɬɵ 
ɭɱɚɫɬɜɭɸɬ ɜ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɬɨ ɟɫɬɶ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɪɚɜɧɨ 12. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɪɨɥɟɬɨɦ 250 ɦ, ɫ ɭɱɟɬɨɦ 
ɛɵɤɨɜ: 

˅ˑ˒˅ܤ  = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ݀ = ʹͲ ∙ ͳʹ + ሺͳʹ − ͳሻ ∙ ͵ = ʹ͹͵,Ͳ  ˏ  (153) 
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ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 
ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ  = ሺ ொ˓௠∙஻∙√ଶ∙௚ሻଶ/ଷ ,         (154) 

 
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 ଻ଵସ଼,ଵ଴,ସଽ∙ଶଶ଴∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͸,Ͳ͹ ˏ.       (155) 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ሺ ொ˓௠∙𝜎˗∙𝜎˔ˉ∙𝜎˒∙஻∙√ଶ∙௚ሻଶ/ଷ ,        (156) 

 
ɝɞɟ   𝜎˒ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ). 𝜎˗ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ (ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ) 𝜎˔ˉ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ 

  𝜎˔ˉ = ͳ − ଴,ଶ∙ʜబభ∙ξୠ           (157) 

 
ɝɞɟ 𝜉 = 0,45 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ. 

 𝜎˔ˉ = ͳ − ଴,ଶ∙଺,଴଻∙Ͳ,Ͷͷଶ଴ = Ͳ,ͻ͹  

 
Ɉɬɫɸɞɚ ɩɨ ɮɨɪɦɭɥɟ 156 
 H଴ଶ = ሺ ଻ଵସ଼,ଵ଴,ସଽ∙ଵ∙଴,ଽ଻∙ଶଶ଴ ∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͸,ͳ ˏ  

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
ܪ  = ଴ଶܪ − ఈ∙௏బమଶ∙௚  ,          (158) 

 
ɝɞɟ ଴ܸ – ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ; ߙ = ͳ,ͳ ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 
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଴ܸ = ொ˓ሺఇʜʞʢ−ఇʓʜʏሻ∙஻ ,         (159) 

 
ɝɞɟ  ߘʜʞʢ ɢ ߘʓʜʏ ɨɬɦɟɬɤɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɨɞɩɨɪɧɨɦ ɭɪɨɜɧɟ ɢ ɫɭɯɨɝɨ ɞɧɚ;  ܤ - ɩɨɥɧɚɹ ɲɢɪɢɧɚ ɫ ɭɱёɬɨɦ ɛɵɤɨɜ. 

 

଴ܸ = ͹ͳͶͺ,ͳሺͳͳ͵,ͷ − ͻʹ,Ͳሻ ∙ ʹͷͲ,Ͳ = ͳ,͵ʹ ˏ/˔ . 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܪ  = ͸,ͳ − ଵ,ଵ∙ଵ,ଷଶమଶ∙ଽ,଼ଵ = ͸ ˏ  

ɇɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, 
ɨɤɪɭɝɥɹɟɦ ɞɨ ܪ˔˕ = ͸ ˏˈ˕˓ˑ˅. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʑߘ  = ʜʞʢߘ − ˕˔ܪ = ͳͳ͵,ͷ − ͸ = ͳͲ͹,ͷ ˏ.     (160) 
 
Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ܪ˔˕ = ͳͲ͹,ͷ + ͳ,͸ ∙ ͸ = ͳͳ͹,ͳ ˏ.    (161) 
 
ɉɪɢɪɚɜɧɹɟɦ ɨɬɦɟɬɤɭ ȽȻ ɤ ɨɬɦɟɬɤɟ ȽȽɉ=118,8 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ߘʒʐ=118,8ɦ. 
 
6.4 Ɋɚɫɱɟɬ ɚɜɚɪɢɣɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 
 
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 
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 =4,4 ɤɦ3 (4400000000 ɦ3) 
 
ȼɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɫɪɚɛɚɬɵɜɚɟɬɫɹ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (6 ɦɟɫɹɰɟɜ). 
 ܳ˓.˅ = ௏˒ ˑˎˈˊː௧ = ସସ଴଴଴଴଴଴଴଴ଵହହହଶ଴଴଴ = ʹͺʹ,ͻ ˏଷ/˔      (162) 
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ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ           (163) 
 

ɝɞɟ Q – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; 
       ʜʑʝ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 
       𝜔˅ˑ − ˒ˎˑ˜˃ˇ˟ ˅˞˘ˑˇːˑˆˑ ˑ˕˅ˈ˓˔˕ˋˢ. 

ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɨɟ ɞɜɭɦ. Ɍɨɝɞɚ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɧɨ 
ɜɨɞɨɩɪɨɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ 

 ܳଵ ˑ˕˅ = ொ˓.˅. ଶ = ଶ଼ଶ,ଽଶ = ͳͶͳ,Ͷͷ  ˏଷ/˔;      (164) 

 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ʜʑʝ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 

ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h=3 ɦ, ɨɬɦɟɬɤɭ ɧɢɠɧɟɣ ɤɪɨɦɤɢ 93,0 ɦ. Ɍɨɝɞɚ 
ɨɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

 ∇ʥʑʝ = ͻ͵ + ଷଶ = ͻͶ,ͷ ˏ,        (165) 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 
 ʜʑʝ = ∇ʜʞʢ − ∇ʥʑʝ = ͳͳ͵,ͷ − ͻͶ,ͷ = ͳͻ,Ͳ ˏ,    (166) 
 
ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔˅ˑ = ொభ ˑ˕˅ఓ∙√ଶ∙௚∙ʜʑʝ = ଵସଵ,ସହ଴,଼∙√ଶ∙ଽ,଼ଵ∙ଵଽ,଴ = ͻ,ʹ ˏଶ,      (167) 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ 3 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ 
 ܾ = 𝜔˅ˑℎ = ଽ,ଶଷ = ͵,ͳ ˏଶ,         (168) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ 3,5  ɦ. 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɚ 𝜔˅ˑ = ܾ ∙ ℎ = ͵,ͷ ∙ ͵ = ͳͲ,ͷ ˏଶ, 
 
6.5 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
Ɋɚɫɫɱɢɬɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ 

ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ ɤɪɢɜɨɣ ɧɟɨɛɯɨɞɢɦɨ ɭɦɧɨɠɢɬɶ ɢɯ ɧɚ H˔˕ = ͸ ˏ . 
Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 33. ɋɚɦ ɨɝɨɥɨɜɨɤ ɫɬɪɨɢɦ ɧɚ ɪɢɫɭɧɤɟ 24. 
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Ɍɚɛɥɢɰɚ 33 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 

ɬɨɱɤɢ x y ɬɨɱɤɢ x y 
1 0 0,75 22 12,6 8,21 
2 0,6 0,21 23 13,2 9,05 
3 1,2 0,04 24 13,8 9,92 
4 1,8 0,00 25 14,4 10,80 
5 2,4 0,03 26 15 11,76 
6 3 0,16 27 15,6 12,73 
7 3,6 0,36 28 16,2 13,73 
8 4,2 0,60 29 16,8 14,77 
9 4,8 0,84 30 17,4 15,66 
10 5,4 1,19 31 18 16,95 
11 6 1,53 32 18,6 18,08 
12 6,6 1,93 33 19,2 19,24 
13 7,2 2,37 34 19,8 20,43 
14 9,10 3,33 35 20,4 21,65 
15 8,40 3,39 36 21,00 22,91 
16 9,00 3,97 37 21,60 24,19 
17 9,60 4,59 38 22,20 25,49 
18 10,20 5,24 39 22,80 26,83 
19 10,80 5,92 40 23,40 28,19 
20 11,40 6,65 
21 12,00 7,41 
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Ɋɢɫɭɧɨɤ 24 – ɨɝɨɥɨɜɨɤ 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˓ = √ ఈொమ˓ሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻమ∙௚య = √ଵ,ଵ∙଻ଵସ଼,ଵమଶଽ଺మ∙ଽ,଼ଵయ = Ͷ,Ͳʹ ɦ;     (169) 

 
ɝɞɟ 1,1=ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖ଵ′ = ௤𝜑√ଶ௚ሺʜʞʢ−ʓʜʝ−ℎ೎′ሻ = ଶ଺,ଵ଴,ଽ଻√ଶ∙ଽ,଼ଵሺଵଵଷ,ହ−ଽଶ,଴−଴ሻ = ͳ,͵ ɦ;   (170) 

 
ɝɞɟ 𝜑 = 0,97÷1,00 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɢɫɬɟɱɟɧɢɹ; 

q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
ݍ  = ொ˓஻+ሺ௡−ଵሻ∙ఋ˄ = ଻ଵସ଼,ଵଶ଻ଷ = ʹ͸,ͳ ɦ3/ɫ;       (171) 

 ℎ௖ଶ′ = ௤𝜑√ଶ௚ሺʜʞʢ−ʓʜʝ−ℎ೎′ሻ = ଶ଺,ଵ଴,ଽ଻√ଶ∙ଽ,଼ଵሺଵଵଷ,ହ−ଽଶ,଴−ଵ,ସሻ = ͳ,͵ͷ ɦ.  (172) 

 ℎ௖′′ = ℎ೎′ଶ ቆ√ͳ + ͺ ∙ ቀℎˍ˓ℎ೎′ ቁଷ − ͳቇ = ଵ,ଷହଶ ቆ√ͳ + ͺ ∙ ቀସ,଴ଶଵ,ଷହቁଷ − ͳቇ = ͻ,ʹ  ɦ  (173) 

 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɨɩɪɹɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ, ɬɚɤ 

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

ɝɚɫɢɬɟɥɢ. 
 
6.7 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 10%. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ, ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀ = 𝜎 ∙ ℎ௖′′ − ሺℎː˄ + ܼ′ሻ,        (174) 
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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; 

 Z = ( ௤మଶ୥φమ୦ː˄మ ) − ௔௤మଶ௚ሺ𝜎ℎ೎′′ሻమ = ቀ ଶ଺,ଵమଶ∙ଽ,଼ଵ∙଴,ଽଶమ∙ହ,ଶమቁ − ଵ,ଵ∙ଶ଺,ଵమଶ∙ଽ,଼ଵ∙ሺଵ,ଵ∙ଽ,ଶሻమ = ͳ,ͳͶ  (175) 

  
ɝɞɟ φ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, ɡɚɜɢɫɹɳɢɣ ɨɬ 
ɤɪɨɦɤɢ ɭɫɬɭɩɚ, ɩɪɢɧɢɦɚɟɬɫɹ 0,92. 

ݍ  = ʹͶ,ͳ  ˏଶ ˔⁄ ;          (176) 
 
Ƚɥɭɛɢɧɚ ɤɨɥɨɞɰɚ: 
 ݀ = ͳ,ͳ ∙ ͻ,ʹ − ሺͷ,ʹ + ͳ,ͳͶሻ = ͵,͹ͺ ˏ      (177) 
 
ɇɚɯɨɞɢɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
଴′ܧ   = ுܥ ˕˔ܪ+ + ݀ = ͳͷ,ͷ + ͸ + ͵,͹ͺ = ʹͷ,ʹͺ ˏ   (178) 
ுܥ     = ∇ʒʑ − ∇ˇː˃ = ͳͲ͹,ͷ − ͻʹ,Ͳ = ʹͳ ˏ     (179) 
 𝜉଴ = ா′బℎˍ˓ = ଶହ,ଶ଼ସ,଴ଶ = ͸,͵ ɦ        (180) 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ξɫ=0,31 ɢ ξ’’c=2,52 
ȼɵɱɢɫɥɹɟɬɫɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖, = ξ௖ ∙ ℎˍ˓ = Ͳ,͵ͳ ∙ Ͷ,Ͳʹ = ͳ,ʹͶ ˏ.       (181) 
 ℎ௖,, = ξ,̝, ∙ ℎˍ˓ = ʹ,ͷʹ ∙ Ͷ,Ͳʹ = ͳͲ,ͳ͵ˏ.      (182) 
 Z = ( ௤మଶ୥φమ୦ː˄మ ) − ௔௤మଶ௚ሺ𝜎ℎ೎′′ሻమ = ቀ ଶ଺,ଵమଶ∙ଽ,଼ଵ∙଴,ଽଶమ∙ହ,ଶమቁ − ଵ,ଵ∙ଶ଺,ଵమଶ∙ଽ,଼ଵ∙ሺଵ,ଵ∙ଵ଴,ଶଽሻమ = ͳ,ʹͳ (183) 

 ݀ = ͳ,ͳ ∙ ͳͲ,ͳ͵ − ሺͷ,ʹ + ͳ,ʹͳሻ = Ͷ,͹͵ ˏ      (184) 
 
Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚɦɢ ɤɨɥɨɞɰɚ ɜ ɬɪɟɬɶɟɦ ɢ ɜɬɨɪɨɦ 

ɩɪɢɛɥɢɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ 18%, ɬɨ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɜ ɬɪɟɬɶɟɦ ɩɪɢɛɥɢɠɟɧɢɢ. 
 
ɇɚɯɨɞɢɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɬɪɟɬɶɟɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
଴′ܧ  = ுܥ ˕˔ܪ+ + ݀ = ͳͷ,ͷ + ͸ + Ͷ,͹͵ = ʹ͸,ʹ͵ ˏ   (185) 
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𝜉଴ = ா′బℎˍ˓ = ଶ଺,ଶଷସ,଴ଶ = ͸,ͷ ɦ         (186) 

        
ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ξɫ=0,29 ɢ ξ’’c=2,44 
ȼɵɱɢɫɥɹɟɬɫɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖, = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹͻ ∙ Ͷ,Ͳʹ = ͳ,ͳ͸ ˏ.      (187) 
 ℎ௖,, = ξ,̝, ∙ ℎˍ˓ = ʹ,ͶͶ ∙ Ͷ,Ͳʹ = ͻ,͸ ˏ.       (188) 
 Z = ( ௤మଶ୥φమ୦ː˄మ ) − ௔௤మଶ௚ሺ𝜎ℎ೎′′ሻమ = ቀ ଶ଺,ଵమଶ∙ଽ,଼ଵ∙଴,ଽଶమ∙ହ,ଶమቁ − ଵ,ଵ∙ଶ଺,ଵమଶ∙ଽ,଼ଵ∙ሺଵ,ଵ∙ଽ,଺ ሻమ = ͳ,ʹ  (189) 

 ݀ = ͳ,ͳ ∙ ͻ,͸ − ሺͷ,ʹ + ͳ,ʹሻ = Ͷ,ͳ ˏ       (190) 
 
Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚɦɢ ɤɨɥɨɞɰɚ ɜ ɬɪɟɬɶɟɦ ɢ ɜɬɨɪɨɦ 

ɩɪɢɛɥɢɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ 10%, ɬɨ ɝɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ݀=Ͷ,ͳɦ 
 
Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 ∇ʞʑ = ∇ˇː˃ − ݀ = ͻʹ,Ͳ − Ͷ,ͳ = ͺ͸,͸ ˏ.      (191) 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɧɟɦ ɝɚɫɢɬɟɥɹ: 
 ݈˅ = ሺͲ,͹ͷ ÷ ͳ,Ͳሻ ∙ ݈˒˓        (192) 
 ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖̀̀ − ℎ௖̀൯ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͻ,͸ − ͳ,ͳ͸ሻ = Ͷʹ,͹ ˏ  (193) 
 
 ݈˅ = Ͳ,͹͸ ∙ ݈˒˓ = Ͳ,͹͸ ∙ Ͷʹ,͹ = ͵ʹ,Ͷ ˏ     (194) 
˅ߜ  = Ͳ,ͳͷ ∙ ௖ܸ ∙ √ℎ௖ଵ′ = Ͳ,ͳͷ ∙ ʹͲ,ͳ ∙ √ͳ,͵ = ͵,ͷ ɦ;   (195) 
 ௖ܸ = ொ˓ሺ஻+∑ఋ˅ሻ∙ℎ೎భ′ = ଻ଵସ଼,ଵଶ଻ଷ∙ଵ,ଷ = ʹͲ,ͳ ɦ2/ɫ;     (196) 

 
 

6.8 Ɋɢɫɛɟɪɦɚ 
 
ɍɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɫɫɟɢɜɚɧɢɹ ɩɨɬɨɤɚ. 

ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɜ ɬɪɢ ɪɹɞɚ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. 
ȼɵɩɨɥɧɹɟɬɫɹ ɤɪɟɩɥɟɧɢɟɦ ɛɟɬɨɧɧɵɯ ɩɥɢɬ ɞɥɢɧɨɣ 10 ɦ, ɲɢɪɢɧɨɣ 10 ɦ. 
Ʉɨɧɟɰ ɭɱɚɫɬɤɚ ɪɢɫɛɟɪɦɵ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɡɭɛɨɦ. 
Ɍɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
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˓ߜ = Ͳ,ͷ ∙ ˅ߜ = Ͳ,ͷ ∙ ͵,ͷ = ͳ,͹ͷ ɦ.      (197) 
 

6.9 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.9.1 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  ୆୦˒ˎ = ሺͲ,͸ ÷ Ͳ,ͺሻ  ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɛɭɞɟɬ 
ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ. 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ:  
 ∇˒ˑˇ = ∇ˇː˃ − ݀ − ˅ߜ = ͻʹ,Ͳ − Ͷ,ͳ − ͵,ͷ = ͺͶ,Ͷ ˏ.    (198)  
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
 ℎ˒ˎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳͳ͵,ͷ − ͺͶ,Ͷ = ʹͻ,ͳ ˏ.     (199) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
 B˒ˑˇ = Ͳ,͹ ∙ h = Ͳ,͹ ∙ ʹͻ,ͳ = ʹͲ,͵͹ ˏ.    (200) 
 
6.9.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ɒɜɵ ɭɫɬɪɚɢɜɚɟɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 

ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɦ ɒɜɵ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɩɨ ɨɫɢ 
ɛɵɤɚ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ 
ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,3 ɫɦ. 

ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. 
ˍˈ˔ܤ  = ܾ + ˄ߜ = ʹͲ + ͵ = ʹ͵ ˏ       (201) 
 

ɝɞɟ ܾ − ˒˓ˑˎˈ˕ ˅ˑˇˑ˔ˎˋ˅ːˑˆˑ ˗˓ˑː˕˃; Ɂ˄ − ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ 
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6.9.3 Ȼɵɤɢ 
 
Ȼɵɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɫɥɢɜɧɵɯ ɫɟɤɰɢɣ, ɞɥɹ ɨɩɨɪɵ 

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

Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɜ ɩɥɚɧɟ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ, ɡɚɤɪɭɝɥɟɧɧɭɸ ɮɨɪɦɭ. 
Ɍɨɥɳɢɧɚ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ 0,8 ɦ, ɞɥɹ ɪɚɡɪɟɡɧɨɝɨ 

ɛɵɤɚ ɷɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɚɡɚ ɞɨ ɲɜɚ, ɩɪɢɧɢɦɚɟɦ 1 ɦ. ɉɚɡɵ ɩɥɨɫɤɨɝɨ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 1 ɦ ɢ ɝɥɭɛɢɧɨɣ 1 ɦ. Ɋɚɡɦɟɪɵ ɩɚɡɨɜ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ 
ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 0,5 ɦ ɢ ɝɥɭɛɢɧɨɣ ɩɚɡɚ 0,5 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɪɟɦɨɧɬɧɵɦ ɢ ɪɚɛɨɱɢɦɢ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɟɦ ɢɫɡɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɟɧɢɹ 
ɪɟɦɨɧɬɚ 1 ɦ. 

ɒɢɪɢɧɚ ɝɪɟɛɧɹ ɩɨ ɛɵɤɭ ɜɤɥɸɱɚɟɬ 
-ɚɜɬɨɦɨɛɢɥɶɧɭɸ ɞɨɪɨɝɭ 8 ɦ; 
-ɩɨɞɤɪɚɧɨɜɵɟ ɩɭɬɢ 6,2ɦ. 
 
6.9.4 ɍɫɬɨɢ 
 
ɇɚ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɞɜɚ ɜɢɞɚ ɭɫɬɨɟɜ: ɪɚɡɞɟɥɶɧɵɣ ɢ 

ɫɨɩɪɹɝɚɸɳɢɣ. 
Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɡɞɚɧɢɟɦ 

Ƚɗɋ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɜɨɞɵ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ȽȺ ɢ 
ɜɨɞɨɫɥɢɜ. 

ɋɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɳɢɬɵ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ. 
 
6.9.5 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 ∇86,4 ɦ. 

Ƚɚɥɟɪɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɚɹ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɢɦɟɟɬ ɲɢɪɢɧɭ 2,5 ɦ, ɜɵɫɨɬɭ 2,5ɦ ɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ: 97,1 
ɦ. 

 
6.9.6 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
6.9.6.1 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 
Ⱦɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɫɯɟɦɚ ɛɟɡ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ 
ɫɤɜɚɠɢɧ. 
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Ɋɚɫɫɱɢɬɚɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɧɨɦ ɭɫɬɪɨɣɫɬɜɟ: 
ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ (ɞɥɹ I ɤɥɚɫɫɚ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɨɬɧɨɲɟɧɢɟ ɧɚɩɨɪɚ ɧɚ ɞɪɟɧɚɠɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ 
ɪɚɜɧɨ 0,2): 

ௗ௥ܪ  = Ͳ,ʹ ∙ ௠௔௫ܪ = Ͳ,ʹ ∙ ʹͲ,ͷ = Ͷ,ͳ ɦ;     (202) 
 

ɝɞɟ ܪ௠௔௫ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ, ɪɚɜɧɵɣ: 
௠௔௫ܪ  = ∇ʜʞʢ − ∇ʢʜʐሺܳʑʤʙሻ = ͳͳ͵,ͷ − ͻ͵,Ͳ = ʹͲ,ͷ ɦ;  (203) 
 
Ⱦɪɟɧɚɠ ɜ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 

200 ɦɦ ɫ ɲɚɝɨɦ 2 ɦ. Ɉɬɜɨɞ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɫɨɫɚɦɢ. 
Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷܪ௠௔௫ = Ͳ,ͷ ∙ ʹͲ,ͷ = ͳͲ,͵ˏ;      (204) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ݈ˇ˓ = Ͳ,ͳͷܤ = Ͳ,ͳͷ ∙ ʹͳ,ͷ = ͵,ʹ ˏ.      (205) 

 
6.10 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.10.1 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. 
 
6.10.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
ȼɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
ˎ˒ܩ  = ௌ˒ˎ∙௕∙௚∙ఘʐ௕+ఋʐ = ଷଵ଻∙ଶ଴∙ଶସଶ଴+ଷ = ͸͸ͳͷ,͸ ˍʜ/ˏ;       (206)  

 
ɝɞɟ ܵ˒ˎ  – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ (ɪɚɫɫɱɢɬɚɧɨ ɜ ɩɪɨɝɪɚɦɦɟ 
AutoCad); ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ; ߩʐ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
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Ⱦɚɥɟɟ ɩɨɜɬɨɪɹɟɦ ɚɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ ɞɥɹ ɛɵɤɚ: 
˄ܩ  = ௌ˄∙ఋʐ∙ఘ˄∙௚௕+ఋʐ = ସ଼ଶ∙ଷ∙ଶସଶ଴+ଷ = ͳͷͲͺ ˍʜ/ˏ;      (207) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳଷ ≈ Ͳ,Ͳͷͷ݂√݂݃ = Ͳ,Ͳͷͷ ∙ ͳ͸Ͷ,Ͳ ∙ √ͳ͸Ͷ,Ͳ ∙ ͻ,ͺͳ = ͳͳ͵ʹ,Ͳ ˍʜ     (208) 
 

ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͳͳͷ,ʹ − ͳͲ͹,ͷ + Ͳ,ͷሻ ∙ ʹͲ = ͳ͸Ͷ,Ͳ ˏଶ(208) 
 
ɉɪɢɜɟɞɟɦ ɜɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ  = ொˊ௕+ఋʐ = ଵଵଷଶ,଴ ଶ଴+ଷ = Ͷͻ,ʹ ˍʜ/ˏ       (209) 

 
6.10.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
 ʑܶ = ఊ𝑤∙ℎభమଶ = ଽ,଼ଵ∙ଶଽ,ଵమଶ = Ͷͳͷ͵,͸ ˍʜ,      (210) 

 
ɝɞɟ, ℎଵ = ʜʞʢߘ − ˇˑ˒ߘ = ͳͳ͵,ͷ − ͺͶ,Ͷ = ʹͷ,Ͷ ˏ; 

 
- ɫɨ ɫɬɨɪɨɧы ɇБ: 
 ʜܶ = ఊ𝑤∙ℎమమଶ = ଽ,଼ଵ∙଼,଺మଶ = ͵͸ʹ,ͺ ˍʜ,      (211) 

 
ɝɞɟ, ℎଶ = ʢʜʐ݉𝑖݊ߘ − ˇˑ˒ߘ = ͻ͵,Ͳ − ͺͶ,Ͷ = ͺ,͸ ˏ; 

 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ଷܹ = ܵ ∙ ߛ˅ ;          (212) 
 ଷܹ = ͳͺ ∙ ͻ,ͺͳ = ͳ͹͸,ͷ ˍʜ/ˏ.  
 

ɝɞɟ S − ɩɥɨɳɚɞɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ ȺutoCAD. 
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ଵܹ = ͳ͹ͻ ∙ ͻ,ͺͳ = ͳ͹ͷͷ,ͻ ˍʜ/ˏ.       (213) 
 
6.10.4 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͸,ͷͺ ∙ ሺͻ͵,Ͳ − ͺͶ,Ͷሻ = = ʹʹͶʹ,͵ ˍʜ/ˏ         (214) 
 
6.10.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɥɨɬɢɧɭ: 
 ˗ܹ = ௪ߛ ∙ ܵˠ˒ = ͻ,ͺͳ ∙ ͳͷʹ = ͳͶͻͳ,ͳʹ ˍʜ/ˏ;         (215) 
  

ɝɞɟ  ܵˠ˒ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ AutoCad; 
 
 
6.10.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜ ɝɪɚɧɶ 
 ʟː = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ = ͳͳ ∙ ͳ ∙ ଶ݃ݐ ቀͶͷ − ଶଶଶ ቁ = ͷ,͵ͻ  ˍʞ˃, (216) 

 
ɝɞɟ: ℎː- ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ; 𝜑ː –ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ,  ːߛ˅ˊ˅-ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ(11 ɤɇ/ˏଷ);  

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
ːܧ  = ʟː∙ℎːଶ = ସ,ଶ∙ଵଶ = ʹ,͸ͻ ˍʜ/ˏ       (217) 

 
Ȼɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɫɥɨɟɦ ɧɚɧɨɫɨɜ: 
 ܲ̂′˓ = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ − ʹܿ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ =                                  = ͳͳ ∙ ͳ ∙ ଶ݃ݐ ቀͶͷ − − ଷହଶ ቁ − ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ − ଷହଶ ቁ = −ͳͲͳ,Ͳʹ ɤɉɚ (218) 
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ɝɞɟ 𝜑ˆ˓ –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 − 𝜑ˆ˓ଶ ቁ − ʹܿ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ =             = ሺͳͳ ∙ ͳ + ͳ͵,Ͷ ∙ ͺ,ͻሻ ∙ ଶ݃ݐ ቀͶͷ − ଷହଶ ቁ − ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ − ଷହଶ ቁ = −͸ͺ,͹ ˍʞ˃  

 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ͳͻ,ͷ − ሺͳ − Ͳ,͵ͺሻ ∙ ͳͲ = ͳ͵,͵ ˍʜ/ˏଷ; (219) 
 

ɝɞɟ ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ 19,5. ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ 0,38. ݓߛ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, 10 ɤɇ/ɦ3 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. 
˃ܧ  = ሺʟ′ˆ˓+ʟ′′ˆ˓ሻଶ ∙ ℎˆ˓ = −ଵ଴ଵ,଴ଶ−଺଼,଻ଶ ∙ ͺ,ͻ = −͹ͷ͸,ͷ ˍʜ/ˏ   (220) 

 
Ɍɚɤ ɤɚɤ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɢɥɨɫɶ 

ɨɬɪɢɰɚɬɟɥɶɧɵɦ, ɬɨ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɨɧɨ ɭɱɢɬɵɜɚɬɶɫɹ ɧɟ ɛɭɞɟɬ. 
 
6.10.7 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% ∙ ቀఒ̅೏గ + ℎబଶ ቁ ;       (221) 

 
ɝɞɟ, ߣ ௗ − ˔˓ˈˇːˢˢ ˇˎˋː˃ ˅ˑˎː˞;. ℎ଴ − ˔˓ˈˇːˢˢ ˅˞˔ˑ˕˃ ˅ˑˎː˞;  ʡ̅ = ˔˓ˈˇːˋˌ ˒ˈ˓ˋˑˇ ˅ˑˎː˞;  

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲ ∙ ͳ,ͻ͸ ∙ ቀଶ଴,ଷ ଷ,ଵସ + ଴,଺ଶ ቁ = ͸ͻ,Ͷ ˍʜ.     (222) 

 ℎ଴ = గ∙ℎమభ%ఒ̅೏ = ଷ,ଵସ⋅ଵ,ଽ଺మଶ଴,ଷ = Ͳ,͸ ˏ;       (223) 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
௖ݕ   = ఒ̅೏ଶ∙గ − ଷ଼ ∙ ℎଵ% = ଶଵ,ଷଶ∙ଷ,ଵସ− ଷ଼ ∙ ͳ,ͻ͸ = ʹ,͹ ˏ     (224) 
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6.10.8 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ⱦɥɹ 
ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɩɪɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɟɦ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

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

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 35.  
 
Ɍɚɛɥɢɰɚ 35 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
  Ɉɛɨɡɧɚɱɟɧɢɟ 

ɫɢɥɵ 
 ௙ ɇɚɩɪɚɜɥɟɧɢɟߛ

ɫɢɥɵ 
ʠˋˎ˃ ∙  ,௙, ɤɇ ɉɥɟɱɨߛ

ɦ 
Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 

1 Tɜ 1  3164,5 8,47 26787,49 
2 Ɍɧ 1  362,8 1,70 -616,76 
3 Gɩɥ 0,95  4242,7 4,95 -21001,37 
4 Gɛ 0,95  1227,4 4,75 -5824,01 
5 Wɜɨɥɧ 1  69,4 22,69 1574,34 
6 W3 1  176,5 11,60 2047,40 
7 qɡ 0,9  44,3 4,07 -180,30 
8 ȿɧ 1,2  3,228 4,23 13,64 
 ΣN5690,9  Σʛ =2800,43 

 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௨ = − ே஻˒ + ଺Σெ஻మ˒ = − ହ଺ଽ଴,ଽଶ଺,ହ଼ + ଺∙ʹͺͲͲ,Ͷ͵ଶ଺,ହ଼మ = −ͳͻͲ,͵ ˍʞ˃;   (225) 

 
ɝɞɟ N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; M  – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɟɪɟɞɢɧɵ ɩɨɞɨɲɜɵ; B – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͳͻͲ,͵ ∙ Ͳ − ͳͲ ∙ ͵Ͳ,Ͷ ∙ ሺͳ − Ͳሻ = = −͵ͲͶ,Ͳ ˍʞ˃          (226) 
  

ɝɞɟ ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; 
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 ௗ௨ –ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫ ȼȻ (ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ɇɉɍ ɢ ɨɬɦɟɬɤɨɣܪ
ɩɨɞɨɲɜɵ); 

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = ሺͳͲ ∙ ͵Ͳ,Ͷ − ͳͻͲ,͵ሻ ∙ Ͳ = Ͳ ˍʞ˃;     (227) 
  
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳͻͲ,͵ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͵Ͳ,Ͷ ∙ Ͳ =  = −ͳͻͲ,͵ ˍʞ˃;           (228) 
   
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଷ௨ = ௪ߛ− ∙ ʜௗ௨ = −ͳͲ ∙ ͵Ͳ,Ͷ = −͵ͲͶ,Ͳ ˍʞ˃;          (229) 
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௧ = − ே஻˒ − ଺Σெ஻మ˒ = − ͷ͸ͻͲ,ͻଶ଺,ହ଼ − ଺∙ଶ଼଴଴ଶ଺,ହ଼మ = −ʹ͵͹,ͺ ˍʞ˃;        (230) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ =                                                               = −ʹ͵͹,ͺ ∙ Ͳ,͹ଶ − ͳͲ ∙ ͻ,ͻ ∙ ሺͳ − Ͳ,͹ଶሻ = −ͳ͸͹,Ͳͳ ˍʞ˃;    (231) 
 

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: 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧൯ ∙ ݉௧ = −ሺͳͲ ∙ ͻ,ͻ − ʹ͵͹,ͺሻ ∙ Ͳ,͹ = ͻ͹,ͳ͸ ˍʞ˃;  (232) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଷ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ =                                                                    = −ʹ͵͹,ͺ ∙ ሺͳ + Ͳ,͹ଶሻ + ͳͲ ∙ ͻ,ͻ ∙ Ͳ,͹ଶ = −͵ͲͶ,͸ʹ ˍʞ˃;    (233) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͻ,ͻ = −ͻͻ ˍʞ˃;                    (234) 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 36 
 

Ɍɚɛɥɢɰɚ 36 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ 𝜎௬௨ -190,3 𝜎௬௧ -237,8 𝜎௫௨ -304,0 𝜎௫௧ -167,01 𝜏௫௬௨  0,0 𝜏௫௬௧  97,16,78 𝜎ଵ௨ -190,3 𝜎ଵ௧ -99,0 𝜎ଷ௨ -304,0 𝜎ଷ௧ -304,62 

 
6.10.9 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 ∙ ܴ௕;             (235) 
 

ɝɞɟ ߛ௡ = ͳ,ʹͷ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ = ͳ  – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ [6];  ߛ௖ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 

 ܴ௕ ൒ ఊ𝑛∙ఊ𝑙೎∙|𝜎య𝑡|ఊ೎ = ͳ,ʹͷ ∙ Ͳ,ͻ ∙ ͵ͲͶ,͸ʹ = ͵Ͷʹ,͸ͻ  ˍʜ/ˏଶ;                      (236) 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫɚ ɛɟɬɨɧɚ [7] 

ȼ5 ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ˄ = ʹͺͲͲ ˍʜ/ˏଶ . 
ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɹɟɬɫɹ: ͵Ͷʹ,͸ͻ ൑ ʹͺͲͲ; 
 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
   𝜎௬௧ < Ͳ;             (237) 
    −ʹ͵͹,ͺ ˍʞ˃ < Ͳ.  
 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙                                      ௗ௨;                           (238)ܪ
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ͳͻͲ,͵ ˍʞ˃ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͵Ͳ,Ͷ ;  
 
 ͳͻͲ,͵ ˍʞ˃ ൒ ͹͸,Ͳ         (239) 

 
6.10.10 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 ɪɟɡɭɥɶɬɚɬ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 37. 
 

Ɍɚɛɥɢɰɚ 37-ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
  Ɉɛɨɡɧɚɱɟɧɢɟ 

ɫɢɥɵ 
 ௙ ɇɚɩɪɚɜɥɟɧɢɟߛ

ɫɢɥɵ 
ʠˋˎ˃ ∙  ௙, ɤɇߛ

1 W1 1  4153,6 

2 W2 1  362,8 

3 Gɩɥ 0,95  6284,82 

4 Gɛ 0,95  1432,6 

5 Wɜɡɜ 1 ↑ 2242,3 

6 Wɮ 1 ↑ 1422,45 

7 Wɜɨɥɧ 1  69,4 

8 W3 1  176,5 

9 qɡ 0,9  44,3 

10 W1 1  1851,9 

11 ȿɧ 1,2  3,228 

 ΣN5960,79 
 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 
 ܴ = ˎ˒ܩ) + ʐܩ + ˊݍ + ଷܹ +ܹͳ − ˗ܹ − ܹ˅ ˊ˅൯ ∙ 𝜑݃ݐ + ܿ ∙ 𝜔 =  = ͷ͹ʹͲ.͸ͺ ˍʜ ˏ⁄           (240) 
 

ɝɞɟ ˔ – ɫɰɟɩɥɟɧɢɟ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ɤɉɚ 𝜔 = ʹͳ,ͷ;− ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩ. ɦ 

ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
ܨ  = ܶ˅ − ʡː + ܹ˅ ˑˎː+ܧː = Ͷͳͷ͵,͸ − ͵͸ʹ,ͺ + ͸ͻ,Ͷ + ͵,ʹʹͺ =             = ͵ͺ͸͵,Ͷ ˍʜ ˏ⁄          (241) 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ோ∙ఊ೎ி∙ఊ𝑙೎ ൒  ௡;             (242)ߛ
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 ହ଻ଶ଴.଺଼∗଴,ଽହଷ଼଺ଷ,ସ∙ଵ ൒ ͳ,ʹͷ;   
 

ɝɞɟ ߛ௡= 1,25 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I 
ɤɥɚɫɫɚ; ߛ௟௖– ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ߛ௟௖= 1,0 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ. 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ:  ͳ,͵͹ ൒ ͳ,ʹͷ  
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

7.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ɇɨɜɨɫɢɛɢɪɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɟɤɟ Ɉɛɶ. Ɋɟɤɚ Ɉɛɶ - ɝɥɚɜɧɚɹ ɪɟɤɚ 
ɛɚɫɫɟɣɧɚ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɜ ɩɪɟɞɟɥɚɯ ɇɨɜɨɫɢɛɢɪɫɤɨɣ 

ɨɛɥɚɫɬɢ ɨɤɨɥɨ 400 ɤɦ. Ɉɛɳɚɹ ɜɨɞɨɫɛɨɪɧɚɹ ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ - 2 990 ɬɵɫ. 
ɤɦ2, ɜ ɬ.ɱ. ɨɤɨɥɨ 110 ɬɵɫ. ɤɦ2ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɇɨɜɨɫɢɛɢɪɫɤɨɣ ɨɛɥɚɫɬɢ. 
Ɋɭɫɥɨ ɪɟɤɢ ɫɥɨɠɟɧɨ ɜ ɨɫɧɨɜɧɨɦ ɪɵɯɥɵɦɢ ɚɥɥɸɜɢɚɥɶɧɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ, 
ɢɡɨɛɢɥɭɟɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɨɫɬɪɨɜɚɦɢ, ɩɟɪɟɤɚɬɚɦɢ, ɩɪɨɬɨɤɚɦɢ. Ɂɚ ɩɨɫɥɟɞɧɢɟ 
ɝɨɞɵ ɩɪɨɢɫɯɨɞɹɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɪɭɫɥɚ. 
ɇɨɜɨɫɢɛɢɪɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɪ. Ɉɛɢ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɬɢɩɢɱɧɨ 
ɪɚɜɧɢɧɧɵɣ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɜɨɞɨɟɦ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 1 070 ɤɦ2 , ɩɨɥɧɵɦ ɨɛɴɟɦɨɦ 
8,8 ɤɦ3,  ɨɬɧɨɫɢɬɫɹ ɤ ɤɪɭɩɧɟɣɲɢɦ ɜɨɞɨɟɦɚɦ ɨɛɥɚɫɬɢ, ɞɥɢɧɚ ɟɝɨ ɩɨ ɡɚɬɨɩɥɟɧɧɨɦɭ 
ɪɭɫɥɭ ɪ. Ɉɛɶ ɨɬ ɝ. Ʉɚɦɟɧɶ-ɧɚ-Ɉɛɢ Ⱥɥɬɚɣɫɤɨɝɨ ɤɪɚɹ ɞɨ ɝ. ɇɨɜɨɫɢɛɢɪɫɤɚ ɫɨɫɬɚɜɥɹɟɬ 
200 ɤɦ, ɫɪɟɞɧɹɹ ɲɢɪɢɧɚ - 10 ɤɦ, ɧɚɢɛɨɥɶɲɚɹ - ɞɨ 22 ɤɦ.   

Ȼɥɚɝɨɞɚɪɹ ɝɟɨɝɪɚɮɢɱɟɫɤɨɦɭ ɩɨɥɨɠɟɧɢɸ, ɜ ɇɨɜɨɫɢɛɢɪɫɤɨɣ ɨɛɥɚɫɬɢ 
ɨɬɦɟɱɚɟɬɫɹ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. Ɂɞɟɫɶ ɩɪɨɢɡɪɚɫɬɚɸɬ ɛɨɥɟɟ 1 
300 ɜɢɞɨɜ ɜɵɫɲɢɯ ɫɩɨɪɨɜɵɯ ɢ ɫɟɦɟɧɧɵɯ ɪɚɫɬɟɧɢɣ. Ʌɟɫɧɨɣ ɮɨɧɞ ɇɨɜɨɫɢɛɢɪɫɤɨɣ 
ɨɛɥɚɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ 11 ɩɪɟɨɛɥɚɞɚɸɳɢɦɢ ɩɨɪɨɞɚɦɢ ɞɟɪɟɜɶɟɜ – ɤɟɞɪ, ɫɨɫɧɚ, ɟɥɶ, 
ɩɢɯɬɚ, ɥɢɫɬɜɟɧɧɢɰɚ, ɛɟɪɟɡɚ, ɨɫɢɧɚ ɢ ɞɪ. Ɏɚɭɧɚ ɨɛɥɚɫɬɢ ɜɤɥɸɱɚɟɬ ɞɟɫɹɬɶ ɬɵɫɹɱ 
ɜɢɞɨɜ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ ɢ 475 ɜɢɞɨɜ ɩɨɡɜɨɧɨɱɧɵɯ ɠɢɜɨɬɧɵɯ. ȼ ɥɟɫɨɫɬɟɩɢ 
ɜɫɬɪɟɱɚɟɬɫɹ ɫɚɦɵɣ ɤɪɭɩɧɵɣ ɩɚɭɤ ɧɚɲɟɣ ɫɬɪɚɧɵ - ɬɚɪɚɧɬɭɥ. ɋɚɦɨɟ ɤɪɭɩɧɨɟ 
ɠɢɜɨɬɧɨɟ ɧɚɲɟɣ ɮɚɭɧɵ – ɥɨɫɶ, ɞɥɢɧɚ ɬɟɥɚ ɜɡɪɨɫɥɨɝɨ ɫɚɦɰɚ ɞɨɫɬɢɝɚɟɬ ɬɪɟɯ 
ɦɟɬɪɨɜ, ɚ ɜɟɫ 600 ɤɝ. ɋɚɦɵɣ ɤɪɭɩɧɵɣ ɯɢɳɧɢɤ – ɛɭɪɵɣ ɦɟɞɜɟɞɶ, ɞɥɢɧɚ ɟɝɨ ɬɟɥɚ 
ɛɵɜɚɟɬ ɞɨ ɞɜɭɯ ɦɟɬɪɨɜ. ȼ ɩɪɟɞɟɥɚɯ ɨɛɥɚɫɬɢ ɦɟɞɜɟɞɢ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɫɟɜɟɪɧɵɯ 
ɥɟɫɚɯ ɢ ɥɟɫɚɯ ɋɚɥɚɢɪɫɤɨɝɨ ɤɪɹɠɚ. 

ȼ ɪɟɤɚɯ ɢ ɨɡɟɪɚɯ ɨɛɥɚɫɬɢ ɜɨɞɢɬɫɹ 33 ɜɢɞɚ ɪɵɛ. ɋɚɦɚɹ ɤɪɭɩɧɚɹ ɪɵɛɚ – ɨɫɟɬɪ 

ɫɢɛɢɪɫɤɢɣ, ɠɢɜɭɳɢɣ ɜ Ɉɛɢ ɢ ɞɨɫɬɢɝɚɸɳɢɣ ɛɨɥɟɟ 2 ɦɟɬɪɨɜ ɜ ɞɥɢɧɭ. 

ȼ ɇɨɜɨɫɢɛɢɪɫɤɨɣ ɨɛɥɚɫɬɢ ɨɬɦɟɱɟɧɨ 350 ɜɢɞɨɜ ɩɬɢɰ ɢɡ 764 ɜɢɞɨɜ, 
ɨɛɢɬɚɸɳɢɯ ɜ 

Ɋɨɫɫɢɢ. ɗɬɨ ɞɨɜɨɥɶɧɨ ɦɧɨɝɨ ɞɥɹ 1 % ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
ɋɚɦɚɹ ɦɚɥɟɧɶɤɚɹ ɢɡ ɩɬɢɰ – ɠɟɥɬɨɝɨɥɨɜɵɣ ɤɨɪɨɥɟɤ, ɚ ɫɚɦɚɹ ɛɨɥɶɲɚɹ – ɥɟɛɟɞɶ-
ɲɢɩɭɧ. 

ȼ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ ɇɨɜɨɫɢɛɢɪɫɤɨɣ ɨɛɥɚɫɬɢ ɡɚɧɟɫɟɧɨ 179 ɪɟɞɤɢɯ ɢ 
ɢɫɱɟɡɚɸɳɢɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɢ ɝɪɢɛɨɜ ɢ 157 ɪɟɞɤɢɯ ɢ ɢɫɱɟɡɚɸɳɢɯ ɜɢɞɨɜ 
ɠɢɜɨɬɧɵɯ. 

Ɉɯɪɚɧɟ ɩɪɢɪɨɞɵ ɜ ɨɛɥɚɫɬɢ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɭɞɟɥɹɟɬɫɹ ɜɫɟ ɛɨɥɶɲɟ 
ɜɧɢɦɚɧɢɹ. 
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ȿɠɟɝɨɞɧɨ ɩɚɦɹɬɧɢɤɚɦɢ ɩɪɢɪɨɞɵ ɩɪɢɡɧɚɸɬɫɹ 3–5 ɧɨɜɵɯ ɨɛɴɟɤɬɚ. Ʉ 2020 
ɝɨɞɭ ɞɨɥɠɧɨ ɩɨɹɜɢɬɶɫɹ ɨɤɨɥɨ ɫɬɚ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɡɨɧ. ȼ ɢɬɨɝɟ ɢɡ ɧɢɯ ɫɥɨɠɢɬɫɹ 
ɫɢɫɬɟɦɚ ɬɟɪɪɢɬɨɪɢɣ ɫ ɦɚɥɨ ɡɚɬɪɨɧɭɬɵɦɢ ɡɟɦɥɹɦɢ, ɪɚɫɬɢɬɟɥɶɧɵɦ ɢ ɠɢɜɨɬɧɵɦ 
ɦɢɪɨɦ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɨɬɪɚɠɚɬɶ ɢ ɫɨɯɪɚɧɹɬɶ ɫɩɟɰɢɮɢɤɭ ɩɪɢɪɨɞɧɨɝɨ ɨɛɥɢɤɚ 
ɇɨɜɨɫɢɛɢɪɫɤɨɣ ɨɛɥɚɫɬɢ. ɋɟɝɨɞɧɹ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɇɨɜɨɫɢɛɢɪɫɤɨɣ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɧɟɟ ɤɚɤ ɩɪɢɪɨɞɧɵɯ, ɬɚɤ ɢ 
ɬɟɯɧɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. ɂɧɬɟɧɫɢɜɧɨɟ ɯɨɡɹɣɫɬɜɟɧɧɨɟ ɨɫɜɨɟɧɢɟ ɨɛɥɚɫɬɢ ɩɪɢɜɨɞɢɬ 
ɤ ɜɨɡɪɚɫɬɚɧɢɸ ɬɟɯɧɨɝɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ȼɪɟɞɧɵɟ ɜɵɛɪɨɫɵ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɡɚɝɪɹɡɧɹɸɬ ɚɬɦɨɫɮɟɪɭ, ɩɨɱɜɭ, ɜɨɞɵ, ɭɯɭɞɲɚɹ 
ɡɞɨɪɨɜɶɟ ɥɸɞɟɣ, ɩɚɝɭɛɧɨ ɜɥɢɹɹ ɧɚ ɪɚɫɬɢɬɟɥɶɧɵɣ ɢ ɠɢɜɨɬɧɵɣ ɦɢɪ. 

 
7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: 
- ȼɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ; 
- Ɉɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
- ɉɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
- Ɋɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
- ȼɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ; 
- ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
- ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ;  
- ɉɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ;  
- ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
- Ɉɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
- Ɉɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɪɨɰɟɫɫɚɦɢ: 
- Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
- ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
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- Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 
ɤɚɱɟɫɬɜɚ ɜɨɞɵ Ʉɭɦɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ; 

- Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ (ɩɨɞɬɨɩɥɟɧɢɹ), ɬɚɤɢɟ ɤɚɤ ɩɨɫɟɥɨɤ 
ɉɹɨɡɟɪɫɤɢɣ, Ɂɚɪɟɱɟɧɫɤ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

- ȼ ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ ɨɬɫɭɬɫɬɜɭɸɬ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ, 
ɩɪɟɞɩɪɢɹɬɢɹ, ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɚɦɹɬɧɢɤɢ ɩɪɢɪɨɞɵ; 

- Ɍɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

- ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 
ɫɜɹɡɚɧɨ ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ.  

 
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1993 № 3907-93 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

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

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

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

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

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

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

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 
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- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

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

- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ ɨɫɧɨɜɧɨɣ 
ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 5% 
ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ 
ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ 
ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 
1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ         
- Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ);   
- Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
- Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 

ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
- ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
- ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ 
- Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 

ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    
- Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;         
- Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ  
2. ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ:     
- Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 

ɨɩɚɫɧɨɫɬɢ; 
- Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ; 
- ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 

ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;         
- ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;         
- ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 

ɜ ɠɭɪɧɚɥɚɯ;           
- Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 

ɉȾȼ; 
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- Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

- ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ; 
- ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;       
- Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 
7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

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

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

 
7.5   Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ 

 
- Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
- Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
- Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ», ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ɉɛɶ ɨɬ ɫɛɪɨɫɨɜ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɪɟɤɢ. 

ȼ ɩɟɪɜɨɦ ɩɨɹɫɟ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ (ɁɋɈ) ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ 
ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 
ȼɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ ɪɚɡɪɚɛɨɬɤɨɣ 
ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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7.6 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ 
 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɇɨɜɨɫɢɛɢɪɫɤɨɣ  Ƚɗɋ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ: ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; 
ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɬɚɤɠɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɧɚ 
ɜɫɟɯ ɫɬɭɩɟɧɹɯ ɭɩɪɚɜɥɟɧɢɹ. ɂɫɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɧɚɡɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ 
ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɟɟ: 

- ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢ ɪɟɦɨɧɬ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɜ ɡɨɧɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ƚɗɋ, ɚ ɬɚɤɠɟ 
ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɬɪɟɛɨɜɚɧɢɹɦ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɫɬɚɧɞɚɪɬɨɜ; 

- ɩɪɢ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ Ƚɗɋ; 

- ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ 
ɛɟɡɨɩɚɫɧɵɯ(ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ; 

- ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ ɫɯɟɦɵ ɢ ɩɭɬɢ 
ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 
ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, ɨɛɪɭɲɟɧɢɹ ɢɥɢ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ; 

- ɩɨɞɪɚɡɞɟɥɟɧɢɹ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ; ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ɉɟɪɫɨɧɚɥ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɨɥɠɟɧ ɛɵɬɶ 
ɢɡɜɟɳɟɧ ɢ ɡɧɚɬɶ ɨɛ ɨɛɴɟɦɟ ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɢ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɭɤɚɡɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ; 

- ɢɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ; 

- ɧɚ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɩɪɨɜɟɪɤɢ: ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ 
ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ ɢɥɢ ɜ ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
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ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ 
ɪɚɡɦɟɳɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ.  

- ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 
ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 

- ɧɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɞɨɥɠɧɨɫɬɧɵɟ 
ɢɧɫɬɪɭɤɰɢɢ, ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɛɴɟɦɟ, ɨɛɹɡɚɬɟɥɶɧɨɦ ɞɥɹ ɞɚɧɧɨɣ 
ɞɨɥɠɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ; 

- ɩɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ 
ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ 
Ɋɨɫɫɢɢ; 

- ɩɟɪɫɨɧɚɥ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ 
ɢ ɫɨɛɥɸɞɚɬɶ ɢɯ; 

- ɩɟɪɫɨɧɚɥ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɫɬɚɧɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɸɳɢɣ ɫɜɚɪɨɱɧɵɟ ɢ ɞɪɭɝɢɟ 
ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ, ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɢɫɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ; 

- ɩɟɪɫɨɧɚɥ, ɞɨɩɭɫɤɚɟɦɵɣ ɤ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɝɨɪɸɱɢɟ, ɬɨɤɫɢɱɧɵɟ ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɞɨɥɠɟɧ ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ ɷɬɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɧɢɦɢ; 

- ɜɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ 
ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.5.013 ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ; 

- ɜɟɫɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɜɥɚɞɟɬɶ ɩɪɢɟɦɚɦɢ 
ɨɫɜɨɛɨɠɞɟɧɢɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨɩɚɜɲɟɝɨ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟ 
ɱɟɥɨɜɟɤɚ ɢ ɨɤɚɡɚɧɢɹ ɟɦɭ ɩɟɪɜɨɣ ɩɨɦɨɳɢ, ɚ ɬɚɤɠɟ ɨɤɚɡɚɧɢɹ ɬɚɤɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɞɪɭɝɢɯ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ; 

- ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ ɨɪɝɚɧɢɡɚɰɢɢ Ƚɗɋ ɥɢɰ, ɧɟ ɢɦɟɸɳɢɯ ɨɬɧɨɲɟɧɢɹ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɟɡ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ; 

- ɲɚɯɬɵ, ɤɨɥɨɞɰɵ ɢ ɲɭɪɮɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɩɪɨɱɧɵɦɢ ɢ ɩɥɨɬɧɵɦɢ 
ɳɢɬɚɦɢ ɢɥɢ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɹ. Ɍɪɚɧɲɟɢ ɢ ɤɨɬɥɨɜɚɧɵ ɜ ɦɟɫɬɟ ɩɪɨɯɨɞɚ ɥɸɞɟɣ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ; 

- ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɫɥɟɞɭɟɬ ɨɤɪɚɲɢɜɚɬɶ ɜ ɠɟɥɬɵɣ ɰɜɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ȽɈɋɌ 12.5.026. Ɉɝɪɚɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɫɧɚɳɚɬɶ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɦɢ 
ɧɚɞɩɢɫɹɦɢ, ɡɧɚɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɢɝɧɚɥɶɧɵɦ ɨɫɜɟɳɟɧɢɟɦ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɯɨɪɨɲɭɸ ɜɢɞɢɦɨɫɬɶ ɦɟɫɬɚ ɨɝɪɚɠɞɟɧɢɹ 
ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɜɨɡɦɨɠɧɨɝɨ ɩɪɨɟɡɞɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɩɪɨɯɨɞɚ ɩɟɲɟɯɨɞɨɜ; 

- ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 
ɡɚɤɪɵɜɚɸɳɢɟɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɹɳɢɤɢ ɫ ɨɬɞɟɥɟɧɢɹɦɢ ɞɥɹ ɱɢɫɬɨɝɨ ɢ ɝɪɹɡɧɨɝɨ 
ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 
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ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɚɹ ɢɥɢ ɥɶɧɹɧɚɹ ɜɟɬɨɲɶ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɩɪɨɦɚɫɥɟɧɧɵɣ 
ɨɛɬɢɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɢɡ ɹɳɢɤɨɜ ɟɠɟɞɧɟɜɧɨ ɫɥɟɞɭɟɬ ɨɬɩɪɚɜɥɹɬɶ ɧɚ ɭɬɢɥɢɡɚɰɢɸ; 

- ɤɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɪɚɡɪɟɲɚɟɬɫɹ 
ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, ɧɟ ɨɩɚɫɧɵɯ ɜ ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ, 
ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɍ ɷɬɢɯ ɦɟɫɬ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɭɤɚɡɚɬɟɥɶɧɵɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɜ ɤɚɠɞɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ (ɭɱɚɫɬɤɟ) Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɦɟɫɬɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ (ɚɩɬɟɱɤɢ, 
ɧɨɫɢɥɤɢ, ɲɢɧɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɪɟɚɧɢɦɚɰɢɢ); 

- ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ 
ɦɟɫɬɚɯ ɩɥɚɤɚɬɵ, ɧɚɝɥɹɞɧɨ ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɦɟɬɨɞɵ ɪɚɛɨɬɵ ɢ 
ɩɪɢɟɦɵ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ; 

- ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɞɨɥɠɧɨ 
ɛɵɬɶ ɩɪɨɜɟɪɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ 
ɩɪɟɞɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. ɉɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɷɬɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢ ɧɟɨɛɟɫɩɟɱɟɧɢɢ 
ɩɟɪɫɨɧɚɥɚ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ 
ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ; 

- ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɚ ɧɟɨɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɢ; 

- ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɢɫɩɪɚɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ 

ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɪɚɛɨɬɚɸɳɢɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɧɚɞɟɠɧɨɟ ɢ 
ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɟɧɧɨɟ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ; 

- ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɫɪɟɞɧɢɟ ɪɟɦɨɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɟɝɨ ɦɨɧɬɚɠɨɦ ɢɥɢ ɞɟɦɨɧɬɚɠɨɦ , ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɉɉɊ ɢɥɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɤɚɪɬɚɦ ɢ ɢɧɫɬɪɭɤɰɢɹɦ), 
ɫɨɞɟɪɠɚɳɢɦ ɤɨɧɤɪɟɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɚɛɨɬɟ ɢ ɜ 
ɩɪɨɰɟɫɫɟ ɟɟ ɜɵɩɨɥɧɟɧɢɹ; 

- ɪɚɛɨɬɵ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦ, 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ 
ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ (ɢɥɢ) ɪɚɫɩɨɪɹɠɟɧɢɹɦ; 

- ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ ɜɟɞɟɬ ɞɟɠɭɪɧɵɣ 
ɩɟɪɫɨɧɚɥ ɜ "ɀɭɪɧɚɥɟ ɭɱɟɬɚ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ". ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɜɟɞɟɬ ɪɚɛɨɬɧɢɤ, ɜɵɞɚɸɳɢɣ 
ɧɚɪɹɞ (ɨɬɞɚɸɳɢɣ ɪɚɫɩɨɪɹɠɟɧɢɟ); 
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7.7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
7.7.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɵ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. Ƚɗɋ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ. 

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

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

ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 

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

- ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

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

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

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

- ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ ɭɪɨɜɟɧɶ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

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

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

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

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

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

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
- ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ; 
- ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
- ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
- ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

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

7.7.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 
 

Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
- ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
- ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
- ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 

 - ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
- ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 

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

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

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

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

 
7.7.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 

 
1. ɇɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

2. ɉɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɢɯ ɦɨɧɬɚɠɚ, ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  

3. ȼ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɨ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶɫɹ 
ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ ɫ ɡɚɪɹɞɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ.  

4. ɉɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

5. ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ ɩɨɦɟɳɟɧɢɹ, 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. 
Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. Ɂɚɩɪɟɳɚɸɬɫɹ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ 
ɜɟɧɬɢɥɟɣ.  
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6. Ɋɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ.  

7. ȼ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 
ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɢɥɢ ɢɡ ɫɚɦɨɣ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ.  

8. ɉɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɫɬɟɤɥɚ ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, 
ɫɬɨɣɤɨɣ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ.  
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8 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɬɢ ɷɬɚɩɵ 
ɭɤɪɭɩɧёɧɧɨ ɩɨɤɚɡɚɧɵ ɜ ɤɚɥɟɧɞɚɪɧɨɦ ɝɪɚɮɢɤɟ, ɩɪɢɥɨɠɟɧɢɟ 42. 

 
Ɍɚɛɥɢɰɚ 42 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 2029 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 390 390 390 390 390 
ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 7250 7250 250 7250 7250 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 2827500 2827500 2827500 2827500 2827500 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ 
% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ 
Ɇȼɬ*ɱ 28275 

28275 28275 28275 28275 
Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ*ɱ 2799255 

2799255 2799255 2799255 2799255 
Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ*ɱ 1175 1206 1235 1262 1289 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 
3289,1 3375,9 3457,1 3532,7 3608,2 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 548 563 576 589 601 

 
ɂɡ ɜɫɟɯ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢɡɦɟɧɹɸɬɫɹ Ɍɚɪɢɮ ɧɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɢɡ ɷɬɨɝɨ ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɭɜɟɥɢɱɟɧɢɟ ɜɵɪɭɱɤɢ ɨɛɭɫɥɨɜɥɟɧɨ ɭɜɟɥɢɱɟɧɢɟɦ ɬɚɪɢɮɨɜ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
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8.2Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ»,ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 43. 
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Ɍɚɛɥɢɰɚ 43 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 

ɬɵɫ.ɪɭɛ/Ɇɜɬ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ 

ɨɩɥɚɬɭ ɬɪɭɞɚ 
255,4 99,5 

ɉɪɨɱɢɟ 274,2 106,8 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  206,3 
   

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ %, 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 44. 
 
Ɍɚɛɥɢɰɟ 44 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ  % 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
Ɉɬ 1 ɞɨ 5 0,06 
Ɉɬ 6 ɞɨ 15 0,09 
Ɉɬ 16 ɞɨ 25 0,14 
 0,2 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 45. 

 
Ɍɚɛɥɢɰɚ 45 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – 

ȿɗɋ» 
135,38ɬɵɫ.ɪɭɛ/Ɇɜɬ 5,2 

ɇɉ ȺɌɋ 
(ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 

0.001097ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 3,6 

ɐɎɊ (ɰɟɧɬɪ 
ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 

0.00318ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 1,0 

ɂɬɨɝɨ  10,0 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

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

ɬɚɛɥɢɰɟ 46. 
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Ɍɚɛɥɢɰɚ 46 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2025  2026 2027 2028 2029 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 1059 1059 1059 1059 1059 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 125,8 125,8 125,8 125,8 125,8 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 206 206 206 206 206 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ. 109 102 92 79 66 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 10 10 10 10 10 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 16 16 16 16 16 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1521 1522 1517 1504 1491 

 
ɋɪɟɞɢ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɧɚɢɛɨɥɶɲɢɦɢ ɹɜɥɹɸɬɫɹ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɢ ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ. Ⱦɥɹ ɛɨɥɶɲɟɣ 
ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ 
(ɪɢɫɭɧɨɤ 25). 

 

 
Ɋɢɫɭɧɨɤ 25– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

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

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
ɇȾɋ – 20%; 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 47. 
 
Ɍɚɛɥɢɰɚ 47– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 2029 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 395 431 469 485 505 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 92 516 652 667 681 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 
ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 297 153 81 81 81 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 206 189 174 151 127 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 694 1138 1290 1304 1315 

 
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 48. 
 

 
Ɍɚɛɥɢɰɚ 48 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 2029 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), 

ɦɥɧ.ɪɭɛ. 
3455 3546 3631 3716 3795 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, 
ɦɥɧ.ɪɭɛ. 

1522 1522 1517 1504 1492 

EBITDA (ȼɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 

3439 3530 3615 3700 3779 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 

1985 2179 2326 2435 2537 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 

397 436 465 487 507 

NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 

1588 1743 1861 1948 2030 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ,% 

20,00 20,00 20,00 20,00 20,00 
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Ɋɢɫɭɧɨɤ 26 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 
 

Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
 
ɇɚ ɪɢɫɭɧɤɟ 27 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ Cash-Flow ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ 

ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ.  
 

  
Ɋɢɫɭɧɨɤ 27 – Ƚɪɚɮɢɤ Cash-Flow 
 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 5 ɥɟɬ. Ɉɫɨɛɟɧɧɨɫɬɶ ɝɪɚɮɢɤɚ  

ɫɜɹɡɚɧɚ ɫ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɪɟɞɧɟɣ Ƚɗɋ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ 
ɪɚɣɨɧɚɯ(ɜɵɫɨɤɢɟ ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɛɨɥɶɲɨɟ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ), ɚ 
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ɬɚɤɠɟ ɜɵɫɨɤɢɟ ɧɚɥɨɝɢ ɩɪɢɜɨɞɹɬ ɤ ɫɧɢɠɟɧɢɸ ɩɪɢɛɵɥɢ, ɱɬɨ ɬɚɤɠɟ ɨɤɚɡɵɜɚɟɬ 
ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ. 

 
8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

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

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

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

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

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

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

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

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

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

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ 
ɡɚɤɨɧɨɜ. 
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8.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 49. 
 

Ɍɚɛɥɢɰɚ 49 -ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɇɨɜɨɫɢɛɢɪɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ɉɛɶ» 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

 

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

84 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 10630 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 2,16 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 22,53 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0.3 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 75468 

 
ȼɵɜɨɞ: ɩɪɨɟɤɬ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɉɛɶ ɹɜɥɹɟɬɫɹ ɭɛɵɬɨɱɧɵɦ.  

 
8.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 50.  

 
Ɍɚɛɥɢɰɚ 50 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 

ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2025 2026 2027 2028 2029 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɧ. 
Ɋɭɛɥɟɣ 

503 964 1132 1169 1204 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɧ. 
Ɋɭɛɥɟɣ 

207 190 175 151 128 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. 
Ɋɭɛɥɟɣ 

710 1154 1307 1320 1332 

 
ȼɵɜɨɞ: ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ ɩɨɫɬɭɩɚɸɬ ɧɚɥɨɝɢ: ɇȾɋ, ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 

ɜɨɞɧɵɣ ɧɚɥɨɝ, ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ. ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ – ɧɚɥɨɝ ɧɚ 
ɢɦɭɳɟɫɬɜɨ. 
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8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

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

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) Ɉɛɴёɦ ɫɛɵɬɚ; 
ɝ) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɇɚ ɪɢɫɭɧɤɟ 28 ɢɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 28-ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ –ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI.  
ɇɚ ɪɢɫɭɧɤɟ 29 ɫɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 
. 

 

 
Ɋɢɫɭɧɨɤ 29-ɋɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ- ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 

 
 

ɇɚ ɪɢɫɭɧɤɟ 30 ɫɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ. 
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Ɋɢɫɭɧɨɤ 30-ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
 
Ɍɚɛɥɢɰɚ 51-ɋɭɦɦɚ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɂɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

0% 10% 20% 

PI, ɪɭɛ 8,71 2,5 1,16 
 

 
 
Ɋɢɫɭɧɨɤ 32 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ–ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI.  
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9 ɉɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɭɫɥɨɜɢɹɯ ɪɵɧɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 

  
Ɉɩɬɨɜɵɣ ɪɵɧɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɜ ɪɚɦɤɚɯ 
ȿɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ. ɍɱɚɫɬɧɢɤɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ – ɷɬɨ ɤɪɭɩɧɵɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɢ ɩɨɤɭɩɚɬɟɥɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ 
ɜɵɞɟɥɢɬɶ ɝɚɪɚɧɬɢɪɭɸɳɢɯ ɩɨɫɬɚɜɳɢɤɨɜ, ɷɧɟɪɝɨɫɛɵɬɨɜɵɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ 
ɤɨɧɟɱɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

ɇɚ ɨɩɬɨɜɨɦ ɪɵɧɤɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɨɪɝɨɜɥɹ ɞɜɭɦɹ ɪɚɡɥɢɱɧɵɦɢ ɬɨɜɚɪɚɦɢ: 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɢ ɦɨɳɧɨɫɬɶɸ.  

«Ɋɵɧɨɤ ɧɚ ɫɭɬɤɢ ɜɩɟɪёɞ», ɧɚ ɤɨɬɨɪɨɦ ɩɨɤɭɩɚɸɬɫɹ/ɩɪɨɞɚɸɬɫɹ ɨɛɴёɦɵ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɨɛɴёɦɟ, ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɦ ɡɚ ɫɭɬɤɢ ɞɨ ɧɚɱɚɥɚ ɩɨɫɬɚɜɤɢ. 

ɂɡ ɨɫɧɨɜɧɵɯ ɫɬɚɬɟɣ ɞɨɯɨɞɚ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɪɚɛɨɬɚ ɧɚ ɨɩɬɨɜɨɦ ɪɵɧɤɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. ɋɬɨɢɦɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨɜɨɥɶɧɨ 
ɧɢɡɤɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɭɱɚɫɬɧɢɤɚɦɢ ɈɊɗɆ, ɜɫɟ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ 
ɤɨɧɤɪɟɬɧɵɟ ɫɬɚɧɞɚɪɬɵ ɞɥɹ ɩɨɫɬɚɜɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɬɪɟɛɢɬɟɥɸ ɜ ɫɥɭɱɚɢ ɧɟ 
ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɲɬɪɚɮɧɵɟ ɫɚɧɤɰɢɢ ɜ ɨɬɧɨɲɟɧɢɢ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɬɚɤ ɢ ɜ ɨɬɤɚɡɟ ɧɚ ɩɪɢɟɦ ɡɚɹɜɨɤ ɤɨɧɤɪɟɬɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ Ɋȼɋ(Ɋɵɧɨɤ ɧɚ ɫɭɬɤɢ ɜɩɟɪɟɞ).ɉɨ ɞɚɧɧɨɣ ɬɟɦɟ ɹ ɪɟɲɢɥ 
ɪɚɫɫɦɨɬɪɟɬɶ ɩɨɪɹɞɨɤ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɚɹɜɨɤ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɪɹɞɨɤ 
ɨɩɪɟɞɟɥɟɧɢɹ ɝɨɬɨɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɂ ɦɟɪɵ ɜɨɡɞɟɣɫɬɜɢɹ ɋɈ ɧɚ ɧɚɪɭɲɟɧɢɹ. 
 

9.1 ɋɨɫɬɚɜɥɟɧɢɟ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

9.1.1 ɉɨɪɹɞɨɤ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ. 
 
1.ɍɬɜɟɪɠɞɟɧɢɟ ɫɜɨɞɧɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɭɪɨɜɧɹɯ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ: − ɐȾɍ – ɷɧɟɪɝɨɛɥɨɤɢ Ɍɗɋ ɢ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ ɢ ȽȺɗɋ, 
ɷɧɟɪɝɨɛɥɨɤɢ Ⱥɗɋ; − ɈȾɍ – ɨɫɬɚɥɶɧɵɟ ɷɧɟɪɝɨɛɥɨɤɢ Ɍɗɋ, ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ Ɍɗɋ ɫ ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ ɢ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ ɢ ȽȺɗɋ.  

2. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɫɜɨɞɧɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɥɚɧɢɪɭɟɦɵɣ ɩɟɪɢɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɤɚɠɞɨɦ ɭɪɨɜɧɟ 
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɊȾɍ, ɈȾɍ ɢ ɐȾɍ) ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ. 

3. Ɉɬɜɟɬɫɬɜɟɧɧɵɦɢ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬ ɜ ɈȺɈ «ɋɈ ȿɗɋ» ɩɨ 
ɪɚɡɪɚɛɨɬɤɟ ɢ ɭɬɜɟɪɠɞɟɧɢɸ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɫɨɛɥɸɞɟɧɢɟ ɫɪɨɤɨɜ ɪɚɫɫɦɨɬɪɟɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɹɜɥɹɸɬɫɹ ɞɢɪɟɤɬɨɪɚ 
ɩɨ ɪɚɡɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɣ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɈȾɍ ɢ ɐȾɍ ɢ ɩɟɪɜɵɟ 
ɡɚɦɟɫɬɢɬɟɥɢ ɞɢɪɟɤɬɨɪɨɜ – ɝɥɚɜɧɵɟ ɞɢɫɩɟɬɱɟɪɵ ɊȾɍ.  

4. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɉɪɝɚɧɢɡɚɰɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɞɜɚ ɷɬɚɩɚ: − 
ɪɚɫɫɦɨɬɪɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ 1 
ɢɸɧɹ ɝɨɞɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ; − ɭɬɜɟɪɠɞɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ 



 

118  

ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɩɨɡɞɧɟɟ 30 ɫɟɧɬɹɛɪɹ ɝɨɞɚ, 
ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ. 

5. Ɉɪɝɚɧɢɡɚɰɢɢ ɧɟ ɩɨɡɞɧɟɟ 15 ɦɚɪɬɚ ɝɨɞɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ 
ɩɥɚɧɢɪɭɟɦɨɦɭ ɩɢɫɶɦɨɦ ɡɚ ɩɨɞɩɢɫɶɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɢɥɢ ɢɧɨɝɨ 
ɭɩɨɥɧɨɦɨɱɟɧɧɨɝɨ ɥɢɰɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɧɚ ɪɚɫɫɦɨɬɪɟɧɢɟ ɜ ɊȾɍ: − 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɜɤɥɸɱɟɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ 
ɪɟɦɨɧɬɨɜ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɤɚɩɢɬɚɥɶɧɵɣ, ɫɪɟɞɧɢɣ, 
ɬɟɤɭɳɢɣ); − ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɪɟɦɨɧɬɨɜ ɨɛɳɟɫɬɚɧɰɢɨɧɧɨɝɨ 
(ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ) ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɨɝɪɚɧɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ; − ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɪɚɛɨɬ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɢ ɬɟɯɩɟɪɟɜɨɨɪɭɠɟɧɢɸ, ɫɜɹɡɚɧɧɵɯ ɫɨ ɫɧɢɠɟɧɢɟɦ ɦɨɳɧɨɫɬɢ. 

6. ɊȾɍ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɟɬ ɚɧɚɥɢɡ 
ɨɠɢɞɚɟɦɵɯ ɪɟɠɢɦɧɵɯ ɭɫɥɨɜɢɣ ɜ ɫɪɨɤɢ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɨɜ, ɡɚɹɜɥɟɧɧɵɯ 
Ɉɪɝɚɧɢɡɚɰɢɹɦɢ, ɮɨɪɦɢɪɭɟɬ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɫɪɨɤɨɜ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɞɢɫɩɟɬɱɟɪɫɤɨɦ ɜɟɞɟɧɢɢ ɊȾɍ.  

7. ɊȾɍ ɧɟ ɩɨɡɞɧɟɟ 1 ɚɩɪɟɥɹ ɝɨɞɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚ ɪɚɫɫɦɨɬɪɟɧɢɟ ɜ ɈȾɍ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ 
ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɫɪɨɤɨɜ 
ɪɟɦɨɧɬɨɜ ɫ ɨɛɨɫɧɨɜɚɧɢɹɦɢ ɢ ɩɪɟɞɥɨɠɟɧɢɹ Ɉɪɝɚɧɢɡɚɰɢɣ ɩɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ 
ɝɨɞɨɜɵɦ ɝɪɚɮɢɤɚɦ ɪɟɦɨɧɬɨɜ.  

8. ɈȾɍ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɩɪɟɞɟɥɹɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɫɪɨɤɨɜ 
ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɨɜ, ɡɚɹɜɥɟɧɧɵɯ Ɉɪɝɚɧɢɡɚɰɢɹɦɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɠɢɞɚɟɦɵɯ 
ɪɟɠɢɦɧɵɯ ɭɫɥɨɜɢɣ. ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɪɨɤɢ ɪɚɫɫɦɨɬɪɟɧɢɹ 
ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɢ ɪɭɤɨɜɨɞɫɬɜɨɦ ɈȾɍ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ 
ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: − ɫɬɪɭɤɬɭɪɧɵɟ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ 1–10 ɚɩɪɟɥɹ; − ɞɢɪɟɤɬɨɪ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɪɟɠɢɦɚɦɢ – ɝɥɚɜɧɵɣ 
ɞɢɫɩɟɬɱɟɪ ɧɟ ɩɨɡɞɧɟɟ 12 ɚɩɪɟɥɹ; − ɞɢɪɟɤɬɨɪ ɩɨ ɪɚɡɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɣ 
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɟ ɩɨɡɞɧɟɟ 13 ɚɩɪɟɥɹ; − ɡɚɦɟɫɬɢɬɟɥɶ ɝɟɧɟɪɚɥɶɧɨɝɨ 
ɞɢɪɟɤɬɨɪɚ ɧɟ ɩɨɡɞɧɟɟ 14 ɚɩɪɟɥɹ.  

9. ɈȾɍ ɧɟ ɩɨɡɞɧɟɟ 15 ɚɩɪɟɥɹ ɝɨɞɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ, 
ɩɢɫɶɦɨɦ ɡɚ ɩɨɞɩɢɫɶɸ ɞɢɪɟɤɬɨɪɚ ɩɨ ɪɚɡɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɣ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚ ɪɚɫɫɦɨɬɪɟɧɢɟ ɜ ɐȾɍ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ 
ɝɪɚɮɢɤ ɪɟɦɨɧɬɨɜ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɫ ɭɱɟɬɨɦ ɤɨɪɪɟɤɬɢɪɨɜɨɤ, ɢ ɩɪɟɞɥɨɠɟɧɢɹ 
Ɉɪɝɚɧɢɡɚɰɢɣ ɩɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɝɨɞɨɜɵɦ ɝɪɚɮɢɤɚɦ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

10. ɐȾɍ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɷɧɟɪɝɨɛɥɨɤɨɜ Ɍɗɋ, ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɢ ȽȺɗɋ 
ɢ ɷɧɟɪɝɨɛɥɨɤɨɜ Ⱥɗɋ), ɨɩɪɟɞɟɥɹɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɪɟɞɥɨɠɟɧɢɣ 
Ɉɪɝɚɧɢɡɚɰɢɣ ɩɨ ɫɪɨɤɚɦ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɠɢɞɚɟɦɵɯ 
ɪɟɠɢɦɧɵɯ ɭɫɥɨɜɢɣ. ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɪɨɤɢ ɪɚɫɫɦɨɬɪɟɧɢɹ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɐȾɍ: − ɋɥɭɠɛɚ ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ: 15– 25 ɚɩɪɟɥɹ; − ɋɥɭɠɛɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ: 26 



 

119  

ɚɩɪɟɥɹ – 6 ɦɚɹ; − ɞɢɪɟɤɬɨɪ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɪɟɠɢɦɚɦɢ ȿɗɋ – ɝɥɚɜɧɵɣ ɞɢɫɩɟɬɱɟɪ: 
7–11 ɦɚɹ; − ɞɢɪɟɤɬɨɪ ɩɨ ɪɚɡɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɣ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ: 12– 
14 ɦɚɹ.  

11. Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɫ ɭɱɟɬɨɦ ɤɨɪɪɟɤɬɢɪɨɜɨɤ, 
ɞɨɜɨɞɹɬɫɹ ɐȾɍ ɞɨ ɈȾɍ ɜ ɫɪɨɤ ɞɨ 18 ɦɚɹ ɝɨɞɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ, 
ɈȾɍ ɞɨ ɊȾɍ – ɞɨ 25 ɦɚɹ ɝɨɞɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ.  

12. ɊȾɍ ɧɟ ɩɨɡɞɧɟɟ 1 ɢɸɧɹ ɝɨɞɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ 
ɩɢɫɶɦɨɦ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɨɛɨɫɧɨɜɚɧɢɹɦɢ ɢɧɮɨɪɦɢɪɭɸɬ Ɉɪɝɚɧɢɡɚɰɢɢ ɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

13. ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɭɱɢɬɵɜɚɸɬɫɹ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɋɜɨɞɧɨɝɨ ɩɪɨɝɧɨɡɧɨɝɨ ɛɚɥɚɧɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɫɬɚɜɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɦɨɳɧɨɫɬɢ) ȿɗɋ Ɋɨɫɫɢɢ ɩɨ ɫɭɛɴɟɤɬɚɦ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ (ɞɚɥɟɟ ɋɜɨɞɧɵɣ ɩɪɨɝɧɨɡɧɵɣ ɛɚɥɚɧɫ).  

14. ȼ ɫɥɭɱɚɟ ɧɟɩɪɟɞɫɬɚɜɥɟɧɢɹ Ɉɪɝɚɧɢɡɚɰɢɹɦɢ ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɝɨɞɨɜɵɦ ɝɪɚɮɢɤɚɦ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɜ ɩɪɨɟɤɬɟ ɋɜɨɞɧɨɝɨ ɩɪɨɝɧɨɡɧɨɝɨ ɛɚɥɚɧɫɚ ɪɟɦɨɧɬɧɨɟ ɫɧɢɠɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɟ 
ɭɱɢɬɵɜɚɟɬɫɹ.  

15. ɋɪɨɤɢ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɝɭɬ ɭɬɨɱɧɹɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɎɋɌ Ɋɨɫɫɢɢ ɝɪɚɮɢɤɚ ɩɪɨɯɨɠɞɟɧɢɹ ɞɨɤɭɦɟɧɬɨɜ ɞɥɹ ɭɬɜɟɪɠɞɟɧɢɹ 
ɋɜɨɞɧɨɝɨ ɩɪɨɝɧɨɡɧɨɝɨ ɛɚɥɚɧɫɚ.  

16. Ɉɪɝɚɧɢɡɚɰɢɢ ɧɟ ɩɨɡɞɧɟɟ 30 ɢɸɥɹ ɝɨɞɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ 
ɩɥɚɧɢɪɭɟɦɨɦɭ ɩɢɫɶɦɨɦ ɡɚ ɩɨɞɩɢɫɶɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɢɥɢ ɢɧɨɝɨ 
ɝɨɞɨɜɵɯ ɢ ɦɟɫɹɱɧɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ Ʌɗɉ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɢ ɋȾɌɍ 9 ɭɩɨɥɧɨɦɨɱɟɧɧɨɝɨ ɥɢɰɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜ 
ɊȾɍ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɭɬɜɟɪɠɞɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɡɚɦɟɱɚɧɢɣ ɈȺɈ «ɋɈ ȿɗɋ» ɩɨ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɝɨɞɨɜɵɦ ɝɪɚɮɢɤɚɦ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

17. ɊȾɍ ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɩɪɟɞɥɨɠɟɧɢɹ Ɉɪɝɚɧɢɡɚɰɢɣ ɩɨ ɝɨɞɨɜɵɦ ɝɪɚɮɢɤɚɦ 
ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɩɨɡɞɧɟɟ 9 ɚɜɝɭɫɬɚ ɝɨɞɚ 
ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ.  

18. ɊȾɍ ɧɟ ɩɨɡɞɧɟɟ 10 ɚɜɝɭɫɬɚ ɝɨɞɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚ ɪɚɫɫɦɨɬɪɟɧɢɟ ɜ ɈȾɍ ɩɪɟɞɥɨɠɟɧɢɹ Ɉɪɝɚɧɢɡɚɰɢɣ ɩɨ ɝɨɞɨɜɵɦ 
ɝɪɚɮɢɤɚɦ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɧɚ ɢɯ 
ɨɫɧɨɜɟ ɩɪɨɟɤɬ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɊȾɍ, ɫɨɛɫɬɜɟɧɧɵɟ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɫɪɨɤɨɜ 
ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɜɟɞɟɧɢɢ ɊȾɍ ɫ ɭɱɟɬɨɦ 
ɨɠɢɞɚɟɦɵɯ ɛɚɥɚɧɫɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɩɨ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɊȾɍ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɨɛɨɫɧɨɜɚɧɢɹɦɢ.  

19. ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɪɨɤɢ ɪɚɫɫɦɨɬɪɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ 
ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɢ 
ɪɭɤɨɜɨɞɫɬɜɨɦ ɈȾɍ: − ɫɬɪɭɤɬɭɪɧɵɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 10–31 ɚɜɝɭɫɬɚ; − ɞɢɪɟɤɬɨɪ ɩɨ 
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ɭɩɪɚɜɥɟɧɢɸ ɪɟɠɢɦɚɦɢ – ɝɥɚɜɧɵɣ ɞɢɫɩɟɬɱɟɪ 1–4 ɫɟɧɬɹɛɪɹ; − ɞɢɪɟɤɬɨɪ ɩɨ 
ɪɚɡɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɣ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 5–7 ɫɟɧɬɹɛɪɹ; − ɡɚɦɟɫɬɢɬɟɥɶ 
ɝɟɧɟɪɚɥɶɧɨɝɨ ɞɢɪɟɤɬɨɪɚ ɧɟ ɩɨɡɞɧɟɟ 9 ɫɟɧɬɹɛɪɹ.  

20. ɈȾɍ ɧɟ ɩɨɡɞɧɟɟ 10 ɫɟɧɬɹɛɪɹ ɝɨɞɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ 
ɩɢɫɶɦɨɦ ɡɚ ɩɨɞɩɢɫɶɸ ɞɢɪɟɤɬɨɪɚ ɩɨ ɪɚɡɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɣ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɜ ɐȾɍ ɩɪɨɟɤɬɵ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɨɛɥɨɤɨɜ Ɍɗɋ, ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɢ ȽȺɗɋ ɢ ɷɧɟɪɝɨɛɥɨɤɨɜ Ⱥɗɋ, 
ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɩɨ ɨɩɟɪɚɰɢɨɧɧɵɦ ɡɨɧɚɦ ɈȾɍ ɢ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɫ ɭɱɟɬɨɦ 
ɤɨɪɪɟɤɬɢɪɨɜɨɤ ɩɨ ɫɢɫɬɟɦɧɵɦ ɭɫɥɨɜɢɹɦ ɢ ɫ ɭɱɟɬɨɦ ɨɠɢɞɚɟɦɵɯ ɛɚɥɚɧɫɨɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɩɨ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɈȾɍ, ɢ ɩɪɟɞɥɨɠɟɧɢɹ 
Ɉɪɝɚɧɢɡɚɰɢɣ ɩɨ ɝɨɞɨɜɵɦ ɝɪɚɮɢɤɚɦ ɪɟɦɨɧɬɨɜ.  

21. ɐȾɍ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɨɛɥɨɤɨɜ Ɍɗɋ, 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɢ ȽȺɗɋ ɢ ɷɧɟɪɝɨɛɥɨɤɨɜ Ⱥɗɋ. ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɫɪɨɤɢ ɪɚɫɫɦɨɬɪɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɢ ɪɭɤɨɜɨɞɫɬɜɨɦ ɐȾɍ: − ɋɥɭɠɛɚ ɞɨɥɝɨɫɪɨɱɧɨɝɨ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ 10 – 20 ɫɟɧɬɹɛɪɹ; − ɋɥɭɠɛɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ 21–25 ɫɟɧɬɹɛɪɹ; ɝɨɞɨɜɵɯ ɢ ɦɟɫɹɱɧɵɯ ɝɪɚɮɢɤɨɜ 
ɪɟɦɨɧɬɨɜ Ʌɗɉ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɢ 
ɋȾɌɍ 10 − ɞɢɪɟɤɬɨɪ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɪɟɠɢɦɚɦɢ ȿɗɋ – ɝɥɚɜɧɵɣ ɞɢɫɩɟɬɱɟɪ ɧɟ 
ɩɨɡɞɧɟɟ 27 ɫɟɧɬɹɛɪɹ; − ɞɢɪɟɤɬɨɪ ɩɨ ɪɚɡɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɣ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɧɟ ɩɨɡɞɧɟɟ 28 ɫɟɧɬɹɛɪɹ.  

22. Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɩɨɡɞɧɟɟ 
30 ɫɟɧɬɹɛɪɹ ɝɨɞɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ ɭɬɜɟɪɠɞɚɸɬɫɹ ɡɚɦɟɫɬɢɬɟɥɟɦ 
ɉɪɟɞɫɟɞɚɬɟɥɹ ɉɪɚɜɥɟɧɢɹ ɈȺɈ «ɋɈ ȿɗɋ» ɢ ɡɚɦɟɫɬɢɬɟɥɹɦɢ ɝɟɧɟɪɚɥɶɧɵɯ 
ɞɢɪɟɤɬɨɪɨɜ ɈȾɍ (ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɭɬɜɟɪɠɞɟɧɢɹ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ ɜ ɐȾɍ).  

23. ɇɚ ɨɫɧɨɜɚɧɢɢ ɭɬɜɟɪɠɞɟɧɧɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɩɨɡɞɧɟɟ 10 ɨɤɬɹɛɪɹ ɝɨɞɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ 
ɡɚɦɟɫɬɢɬɟɥɶ ɝɟɧɟɪɚɥɶɧɨɝɨ ɞɢɪɟɤɬɨɪɚ ɈȾɍ ɫɨɝɥɚɫɨɜɵɜɚɟɬ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ 
ɪɟɦɨɧɬɨɜ ɩɨ ɤɚɠɞɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜɤɥɸɱɚɸɳɢɟ ɪɟɦɨɧɬɵ ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɜɨɞɹɳɟɝɨ ɤ ɫɧɢɠɟɧɢɸ ɦɨɳɧɨɫɬɢ.  

24. ɋɨɝɥɚɫɨɜɚɧɧɵɟ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ 15 ɨɤɬɹɛɪɹ ɝɨɞɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ ɞɨɜɨɞɹɬɫɹ 
ɈȾɍ ɞɨ ɊȾɍ ɢ ɊȾɍ ɞɨ Ɉɪɝɚɧɢɡɚɰɢɣ.  

25. ɉɨɫɥɟ 1 ɨɤɬɹɛɪɹ ɝɨɞɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɜ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɚɯ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ 
ɩɪɨɢɡɜɨɞɹɬɫɹ, ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɧɚ ɫɬɚɞɢɢ 
ɦɟɫɹɱɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ 

 
9.1.2 ɉɨɪɹɞɨɤ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɫɹɱɧɵɯ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
 
2.1. Ⱦɨ 1 ɱɢɫɥɚ ɦɟɫɹɰɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ, Ɉɪɝɚɧɢɡɚɰɢɢ 

ɩɢɫɶɦɨɦ ɡɚ ɩɨɞɩɢɫɶɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɢɥɢ ɢɧɨɝɨ ɭɩɨɥɧɨɦɨɱɟɧɧɨɝɨ 
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ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɟɦɨɧɬɨɜ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫɨ ɫɧɢɠɟɧɢɟɦ ɪɚɫɩɨɥɚɝɚɟɦɨɣ ɦɨɳɧɨɫɬɢ (ɞɚɥɟɟ 
ɦɟɫɹɱɧɵɣ ɝɪɚɮɢɤ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ), ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɫ 
ɭɱɟɬɨɦ ɭɬɜɟɪɠɞɟɧɧɨɝɨ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɪɟɦɨɧɬɨɜ.  

2.2. ɊȾɍ ɫ ɭɱɟɬɨɦ ɭɬɜɟɪɠɞɟɧɧɨɝɨ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɥɨɠɟɧɢɣ Ɉɪɝɚɧɢɡɚɰɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɢ 
ɮɨɪɦɢɪɭɟɬ ɦɟɫɹɱɧɵɣ ɝɪɚɮɢɤ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɫɨɛɫɬɜɟɧɧɵɟ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɫɪɨɤɨɜ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɜɟɞɟɧɢɢ ɊȾɍ ɫ ɭɱɟɬɨɦ ɨɠɢɞɚɟɦɵɯ ɛɚɥɚɧɫɨɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɩɨ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɊȾɍ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɨɛɨɫɧɨɜɚɧɢɹɦɢ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚ ɪɚɫɫɦɨɬɪɟɧɢɟ ɜ ɈȾɍ ɧɟ ɩɨɡɞɧɟɟ 5 ɱɢɫɥɚ 
ɦɟɫɹɰɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ. ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɢ ɋȾɌɍ 11  

2.3. ɈȾɍ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɦɟɫɹɱɧɵɣ ɝɪɚɮɢɤ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɪɨɤɢ ɪɚɫɫɦɨɬɪɟɧɢɹ ɦɟɫɹɱɧɨɝɨ 
ɝɪɚɮɢɤɚ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɧɵɦɢ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɢ ɪɭɤɨɜɨɞɫɬɜɨɦ ɈȾɍ: − ɫɬɪɭɤɬɭɪɧɵɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ: 5–14 
ɱɢɫɥɚ ɦɟɫɹɰɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ; − ɞɢɪɟɤɬɨɪ ɩɨ ɭɩɪɚɜɥɟɧɢɸ 
ɪɟɠɢɦɚɦɢ – ɝɥɚɜɧɵɣ ɞɢɫɩɟɬɱɟɪ ɧɟ ɩɨɡɞɧɟɟ 16 ɱɢɫɥɚ ɦɟɫɹɰɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ 
ɩɥɚɧɢɪɭɟɦɨɦɭ; − ɞɢɪɟɤɬɨɪ ɩɨ ɪɚɡɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɣ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɧɟ ɩɨɡɞɧɟɟ 17 ɱɢɫɥɚ ɦɟɫɹɰɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ.  

2.4. ɈȾɍ ɧɟ ɩɨɡɞɧɟɟ 18 ɱɢɫɥɚ ɦɟɫɹɰɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ, 
ɩɢɫɶɦɨɦ ɡɚ ɩɨɞɩɢɫɶɸ ɞɢɪɟɤɬɨɪɚ ɩɨ ɪɚɡɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɣ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɜ ɐȾɍ ɦɟɫɹɱɧɵɣ ɝɪɚɮɢɤ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɨɛɥɨɤɨɜ Ɍɗɋ, 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɢ ȽȺɗɋ, ɢ ɷɧɟɪɝɨɛɥɨɤɨɜ Ⱥɗɋ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɩɨ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɈȾɍ ɫ ɭɱɟɬɨɦ ɤɨɪɪɟɤɬɢɪɨɜɨɤ ɩɨ ɫɢɫɬɟɦɧɵɦ ɭɫɥɨɜɢɹɦ ɢ 
ɨɠɢɞɚɟɦɵɯ ɛɚɥɚɧɫɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɩɨ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɈȾɍ. 
ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɪɨɤɢ ɪɚɫɫɦɨɬɪɟɧɢɹ ɦɟɫɹɱɧɨɝɨ ɝɪɚɮɢɤɚ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɐȾɍ: − ɋɥɭɠɛɚ 
ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ: 18- 20 ɱɢɫɥɚ ɦɟɫɹɰɚ, 
ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ; − ɋɥɭɠɛɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ ɧɟ ɩɨɡɞɧɟɟ 
21 ɱɢɫɥɚ ɦɟɫɹɰɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ; − ɞɢɪɟɤɬɨɪ ɩɨ ɭɩɪɚɜɥɟɧɢɸ 
ɪɟɠɢɦɚɦɢ ȿɗɋ – ɝɥɚɜɧɵɣ ɞɢɫɩɟɬɱɟɪ ɧɟ ɩɨɡɞɧɟɟ 22 ɱɢɫɥɚ ɦɟɫɹɰɚ, 
ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ; − ɞɢɪɟɤɬɨɪ ɩɨ ɪɚɡɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɣ 
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɟ ɩɨɡɞɧɟɟ 23 ɱɢɫɥɚ ɦɟɫɹɰɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ 
ɩɥɚɧɢɪɭɟɦɨɦɭ.  

2.5. Ɇɟɫɹɱɧɵɣ ɝɪɚɮɢɤ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ 
ɩɨɡɞɧɟɟ 24 ɱɢɫɥɚ ɦɟɫɹɰɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɥɚɧɢɪɭɟɦɨɦɭ, ɭɬɜɟɪɠɞɚɟɬɫɹ 
ɡɚɦɟɫɬɢɬɟɥɟɦ ɉɪɟɞɫɟɞɚɬɟɥɹ ɉɪɚɜɥɟɧɢɹ ɢ ɡɚɦɟɫɬɢɬɟɥɹɦɢ ɝɟɧɟɪɚɥɶɧɵɯ 
ɞɢɪɟɤɬɨɪɨɜ ɈȾɍ (ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɭɬɜɟɪɠɞɟɧɢɹ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɐȾɍ).  

2.6. ɍɬɜɟɪɠɞɟɧɧɵɣ ɦɟɫɹɱɧɵɣ ɝɪɚɮɢɤ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɜɨɞɹɬɫɹ ɞɨ Ɉɪɝɚɧɢɡɚɰɢɣ ɩɨ ɫɯɟɦɟ ɐȾɍ – ɈȾɍ – ɊȾɍ ɞɨ ɧɚɱɚɥɚ 
ɩɥɚɧɢɪɭɟɦɨɝɨ ɦɟɫɹɰɚ.  
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2.7. ɉɪɢ ɨɮɨɪɦɥɟɧɢɢ Ɉɪɝɚɧɢɡɚɰɢɟɣ ɞɨ ɧɚɱɚɥɚ ɩɥɚɧɢɪɭɟɦɨɝɨ ɦɟɫɹɰɚ ɜ 
ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɡɚɹɜɤɢ ɧɚ ɩɪɨɞɥɟɧɢɟ (ɫɨɤɪɚɳɟɧɢɟ) ɪɚɡɪɟɲɟɧɧɨɝɨ ɫɪɨɤɚ 
ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɚɜɚɪɢɣɧɨɝɨ ɪɟɦɨɧɬɚ) ɞɨɩɭɫɤɚɟɬɫɹ 
ɜɧɟɫɟɧɢɟ ɢɡɦɟɧɟɧɢɣ ɜ ɭɬɜɟɪɠɞɟɧɧɵɣ ɦɟɫɹɱɧɵɣ ɝɪɚɮɢɤ ɪɟɦɨɧɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

2.8. ȼ ɫɥɭɱɚɟ ɧɟɩɪɟɞɫɬɚɜɥɟɧɢɹ Ɉɪɝɚɧɢɡɚɰɢɹɦɢ ɩɪɟɞɥɨɠɟɧɢɣ (ɩ. 2.1), 
ɦɟɫɹɱɧɵɣ ɝɪɚɮɢɤ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɢ ɋȾɌɍ 12 ɮɨɪɦɢɪɭɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɬɜɟɪɠɞɟɧɧɵɦ ɝɨɞɨɜɵɦ ɝɪɚɮɢɤɨɦ ɪɟɦɨɧɬɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

9.2 ɉɨɪɹɞɨɤ ɨɩɪɟɞɟɥɟɧɢɹ ɝɨɬɨɜɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɍɱɚɫɬɧɢɤɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɨɛɹɡɚɧɵ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɋɈ ɚɤɬɭɚɥɶɧɵɟ ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɢɪɭɸɳɟɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ. 

ȼ ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɜ ɩɚɫɩɨɪɬɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɱɚɫɬɧɢɤɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɨɛɹɡɚɧɵ ɜ ɬɟɱɟɧɢɟ 3 
(ɬɪɟɯ) ɪɚɛɨɱɢɯ ɞɧɟɣ ɧɚɩɪɚɜɢɬɶ ɋɈ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɭɜɟɞɨɦɥɟɧɢɟ, ɫ 
ɩɪɢɥɨɠɟɧɢɟɦ ɨɛɨɫɧɨɜɵɜɚɸɳɢɯ ɞɨɤɭɦɟɧɬɨɜ. ɉɟɪɟɱɟɧɶ ɞɨɤɭɦɟɧɬɨɜ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ Рɟɝɥɚɦɟɧɬɨɦ ɚɬɬɟɫɬɚцɢɢ ɝɟɧɟɪɢɪɭɸщɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
(ɉɪɢɥɨɠɟɧɢɟ № 19.2 ɤ Дɨɝɨɜɨɪɭ ɨ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɤ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɟ ɨɩɬɨɜɨɝɨ 
ɪыɧɤɚ). 

ȼ ɰɟɥɹɯ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɭɱɚɫɬɧɢɤɨɦ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɝɟɧɟɪɢɪɭɸɳɟɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɋɈ ɢɦɟɟɬ ɩɪɚɜɨ ɡɚɩɪɨɫɢɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɛɨɫɧɨɜɵɜɚɸɳɢɟ ɞɨɤɭɦɟɧɬɵ: ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ, ɩɪɨɟɤɬɧɭɸ 
ɞɨɤɭɦɟɧɬɚɰɢɸ, ɬɟɯɧɢɱɟɫɤɢɟ ɨɛɨɫɧɨɜɚɧɢɹ, ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ, ɭɜɟɞɨɦɥɟɧɢɹ 
ɡɚɜɨɞɨɜ ɢɡɝɨɬɨɜɢɬɟɥɟɣ, ɡɚɤɥɸɱɟɧɢɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɬ.ɞ. 

ȼ ɤɚɱɟɫɬɜɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɟɥɢɱɢɧɚ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɚɹ ɋɈ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Рɟɝɥɚɦɟɧɬɨɦ ɚɬɬɟɫɬɚцɢɢ ɝɟɧɟɪɢɪɭɸщɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɉɪɢɥɨɠɟɧɢɟ № 19.2 ɤ 
Дɨɝɨɜɨɪɭ ɨ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɤ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɟ ɨɩɬɨɜɨɝɨ ɪыɧɤɚ) ɜ Ɋɟɟɫɬɪɟ 
ɮɚɤɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
ȼ ɤɚɱɟɫɬɜɟ ɡɧɚɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɟɥɢɱɢɧɵ ɧɢɠɧɟɝɨ 
ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ ɞɢɚɩɚɡɨɧɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɭɱɚɫɬɧɢɤɨɦ 
ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ  

ȼ ɫɥɭɱɚɟ ɩɨɥɧɨɝɨ ɥɢɛɨ ɱɚɫɬɢɱɧɨɝɨ ɧɟɩɪɟɞɫɬɚɜɥɟɧɢɹ ɭɱɚɫɬɧɢɤɨɦ ɨɩɬɨɜɨɝɨ 
ɪɵɧɤɚ ɞɚɧɧɵɯ ɩɨ ɝɟɧɟɪɢɪɭɸɳɟɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɋɈ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɢɧɮɨɪɦɚɰɢɢ ɨ ɜɵɩɨɥɧɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɝɨɬɨɜɧɨɫɬɶ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɈɊɗɆ ɤ ɜɵɪɚɛɨɬɤɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɞɨɥɠɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɦɟɸɳɭɸɫɹ ɜ ɟɝɨ ɪɚɫɩɨɪɹɠɟɧɢɢ ɢɧɮɨɪɦɚɰɢɸ. 
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ɉɪɟɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɨɫɬɚɜɤɢ ɦɨɳɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Рɟɝɥɚɦɟɧɬɨɦ ɚɬɬɟɫɬɚцɢɢ ɝɟɧɟɪɢɪɭɸщɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɉɪɢɥɨɠɟɧɢɟ № 19.2 ɤ 
Дɨɝɨɜɨɪɭ ɨ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɤ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɟ ɨɩɬɨɜɨɝɨ ɪыɧɤɚ) ɢ 
ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɋɈ ɜ Ɋɟɟɫɬɪɟ ɩɪɟɞɟɥɶɧɵɯ ɨɛɴɟɦɨɜ ɩɨɫɬɚɜɤɢ ɦɨɳɧɨɫɬɢ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɛɴɟɦɵ ɮɚɤɬɢɱɟɫɤɢ ɩɨɫɬɚɜɥɟɧɧɨɣ ɧɚ ɨɩɬɨɜɵɣ ɪɵɧɨɤ ɦɨɳɧɨɫɬɢ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɋɈ ɜ ɨɬɧɨɲɟɧɢɢ ȽɌɉ ɝɟɧɟɪɚɰɢɢ ɭɱɚɫɬɧɢɤɨɜ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ, ɚ ɜ 
ɨɬɧɨɲɟɧɢɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ȽɌɉ ɩɨɬɪɟɛɥɟɧɢɹ ɫ ɪɟɝɭɥɢɪɭɟɦɨɣ ɧɚɝɪɭɡɤɨɣ, 
ɢɦɟɸɳɢɯ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ ɬɢɩɚ Ƚɗɋ, ȽȺɗɋ ɢɥɢ Ⱥɗɋ, ɩɨɤɭɩɚɬɟɥɹ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɵ ɦɨɳɧɨɫɬɢ, ɭɱɬɟɧɧɨɣ ɧɚ ɨɩɬɨɜɨɦ ɪɵɧɤɟ. 

 
Ⱦɥɹ ɰɟɥɟɣ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɝɨɬɨɜɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɦɨɳɧɨɫɬɢ, ɮɚɤɬɢɱɟɫɤɢ ɩɨɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɨɩɬɨɜɵɣ ɪɵɧɨɤ, 
ɄɈ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɋɈ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

 ɐɟɧɨɜɵɟ ɡɚɹɜɤɢ ɧɚ ɩɥɚɧɢɪɨɜɚɧɢɟ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ 
ɨɬɧɨɲɟɧɢɢ ȽɌɉ ɝɟɧɟɪɚɰɢɢ, ȽɌɉ ɢɦɩɨɪɬɚ ɢɥɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɝɟɧɟɪɢɪɭɸɳɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɨɬɧɟɫɟɧɧɨɝɨ ɤ ȽɌɉ 
ɩɨɬɪɟɛɥɟɧɢɹ ɫ ɪɟɝɭɥɢɪɭɟɦɨɣ ɧɚɝɪɭɡɤɨɣ; 

 Ɏɚɤɬɢɱɟɫɤɭɸ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɟɣ ɩɨ 
ɞɚɧɧɵɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ 
ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ; 

 Ɏɚɤɬɢɱɟɫɤɢɣ ɫɨɛɫɬɜɟɧɧɵɣ ɦɚɤɫɢɦɭɦ ɩɨɬɪɟɛɥɟɧɢɹ ɩɨ ȽɌɉ 
ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (ɝɪɭɩɩɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ); 

 Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɜɟɥɢɱɢɧɵ ɫɨɛɫɬɜɟɧɧɨɝɨ ɦɚɤɫɢɦɭɦɚ 
ɩɨɬɪɟɛɥɟɧɢɹ ɧɚ ɧɭɠɞɵ ɝɟɧɟɪɚɰɢɢ ɩɨ ȽɌɉ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (ɝɪɭɩɩɵ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ) (ɞɚɥɟɟ – ɧɨɪɦɚɬɢɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ). 

9.3 Ɇɟɪɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
 
ɉɪɢ ɧɚɥɢɱɢɢ ɫɭɳɟɫɬɜɟɧɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɩɥɚɧɨɜɨɝɨ ɩɨɱɚɫɨɜɨɝɨ 

ɩɨɬɪɟɛɥɟɧɢɹ ɨɬ ɮɚɤɬɢɱɟɫɤɨɝɨ ɜ ɨɬɧɨɲɟɧɢɢ ȽɌɉ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɪɵ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 

Ⱦɥɹ ȽɌɉ ɩɨɬɪɟɛɥɟɧɢɹ ɩɨɫɬɚɜɳɢɤɚ: 
ɟɫɥɢ ɛɨɥɟɟ ɱɟɦ ɜ 180 ɱɚɫɚɯ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɩɥɚɧɨɜɨɟ ɩɨɱɚɫɨɜɨɟ 

ɩɨɬɪɟɛɥɟɧɢɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɮɚɤɬɢɱɟɫɤɨɝɨ ɛɨɥɟɟ ɱɟɦ ɧɚ ɦɚɤɫɢɦɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ 
ɢɡ 5 Ɇȼɬ∙ɱ ɢ 25 % – ɞɥɹ ɨɬɤɥɨɧɟɧɢɣ ɜɜɟɪɯ ɢ (ɢɥɢ) ɨɬɤɥɨɧɟɧɢɣ ɜɧɢɡ; 

Ⱦɥɹ ɩɪɨɱɢɯ ȽɌɉ ɩɨɬɪɟɛɥɟɧɢɹ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ȽɌɉ ɩɨɬɪɟɛɥɟɧɢɹ ȽȺɗɋ): 
ɟɫɥɢ ɛɨɥɟɟ ɱɟɦ ɜ 200 ɱɚɫɚɯ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɩɥɚɧɨɜɨɟ ɩɨɱɚɫɨɜɨɟ 

ɩɨɬɪɟɛɥɟɧɢɟ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɮɚɤɬɢɱɟɫɤɨɝɨ ɛɨɥɟɟ ɱɟɦ ɧɚ ɦɚɤɫ. ɢɡ 1 Ɇȼɬ*ɱ ɢ 
- 15% ɞɥɹ ȽɌɉ Ƚɉ 
- 50% ɞɥɹ ȽɌɉ ɢɧɵɯ ɭɱɚɫɬɧɢɤɨɜ 
ɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɪɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɜɢɞɟ ɧɟɩɪɢɟɦɚ ɡɚɹɜɤɢ 

ɧɚ Ɋɋȼ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɦɟɫɹɰɚ ɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɨɧɤɭɪɟɧɬɧɨɝɨ ɨɬɛɨɪɚ Ɋɋȼ 
ɄɈ ɮɨɪɦɢɪɭɟɬ ɩɨ ɞɚɧɧɨɣ ȽɌɉ ɦɨɞɟɥɶɧɭɸ ɰɟɧɨɩɪɢɧɢɦɚɸɳɭɸ ɡɚɹɜɤɭ ɧɚ ɨɛɴɟɦ 
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ɩɪɨɝɧɨɡɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ. ɇɉ «ɋɨɜɟɬ ɪɵɧɤɚ» ɭɜɟɞɨɦɥɹɟɬ ɭɱɚɫɬɧɢɤɚ ɨ 
ɩɪɢɦɟɧɟɧɢɢ ɞɚɧɧɨɣ ɦɟɪɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ 2 
ɪɚɛɨɱɢɯ ɞɧɹ ɞɨ ɧɚɱɚɥɚ ɦɟɫɹɰɚ ɟɟ ɩɪɢɦɟɧɟɧɢɹ 
 

9.4 Ɋɟɦɨɧɬ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɝɟɧɟɪɚɬɨɪɚ. 
 

Ɍɚɛɥɢɰɚ 52 – Ɂɧɚɱɟɧɢɹ ɞɟɥɶɬ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɨɩɥɚɬɵ ɦɨɳɧɨɫɬɢ  
 

Ɋɟɝɢɫɬɪɚɰɢɹ 
ɫɧɢɠɟɧɢɹ ɦɨɳɧɨɫɬɢ 

Ʉɨɷɮɮɢɰɢɟɧɬ ȼɪɟɦɹ ɪɚɛɨɬɵ 
ɪɟɝɢɫɬɪɚɰɢɢ ɢ 
ɫɧɢɠɟɧɢɹ ɦɨɳɧɨɫɬɢ 

 
∆6 Ʉ=1,9 4 ɱɚɫɚ 
∆4 Ʉ=1.25 Ⱦɨ ɨɤɨɧɱɚɧɢɹ 2- 

ɯ ɫɭɬɨɤ ɫ ɦɨɦɟɧɬɚ 
ɨɬɤɥɸɱɟɧɢɹ 

∆2.2 Ʉ=1.075 Ⱦɨ ɜɤɥɸɱɟɧɢɹ ɜ 
ɦɚɤɟɬ ȼɋȼȽɈ 

∆2.1(120) Ʉ=0,3 5 
ɫɭɬɨɤ(120ɱɚɫɨɜ) 

∆2.1 max Ʉ=1.05 Ⱦɨ ɨɤɨɧɱɚɧɢɹ 
ɪɟɦɨɧɬɚ  

 
ȼ ɬɚɛɥɢɰɟ 52 ɭɤɚɡɚɧɵ ɡɧɚɱɟɧɢɹ Ⱦɟɥɶɬ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɨɩɥɚɬɵ 

ɦɨɳɧɨɫɬɢ  
Ɋɚɫɫɦɨɬɪɢɦ ɜɨɡɦɨɠɧɵɟ ɩɨɬɟɪɢ Ƚɗɋ ɦɨɠɟɬ ɩɨɧɟɫɬɢ ɜ ɫɥɭɱɚɢ 

ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɫɧɢɠɟɧɢɹ ɦɨɳɧɨɫɬɢ ɧɚ 15%.  
ɉɪɢ ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɦ ɫɧɢɠɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɱɚɫ ɩɨɫɬɚɜɤɢ 

ɩɨ ∆6, ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ: 
 
VNΔ6 = Nɭɫɬ • ɄnΔ6 •Ɍ/ɇ= 80•1,9•4/720= 0,844 Ɇȼɬ  (245) 
 
ɝɞɟ Т – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɩɪɨɲɟɞɲɟɟ ɫ ɦɨɦɟɧɬɚ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɞɨ 

ɦɨɦɟɧɬɚ ɩɨɞɚɱɢ ɚɜɚɪɢɣɧɨɣ ɡɚɹɜɤɢ ɢ + 4 ɱɚɫɚ ; 
 
KnΔ6 – ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɬɢɩɚ ɧɟɝɨɬɨɜɧɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Vɲɬɪɚɮɚ Δ6 = VNΔ6• ɐɤɨɦ = 0,844•230 000= 194 222 ɪɭɛɥɟɣ. (246) 
 
ɉɨɫɥɟ ɨɛɧɚɪɭɠɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɨɞɚɟɬɫɹ ɡɚɹɜɤɚ ɡɚ 4 ɱɚɫɚ ɞɨ 

ɮɚɤɬɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. ∆4 ɛɭɞɟɬ ɢɞɬɢ ɞɨ ɤɨɧɰɚ ɜɬɨɪɵɯ ɫɭɬɨɤ. 
 
VNΔ4 = Nɫɧɢɠ • ɄnΔ4 •Ɍ/ɇ = 71 • 1,25•44/720 = 5,423 Ɇȼɬ   
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Vɲɬɪɚɮɚ Δ4 = VNΔ4•ɐɤɨɦ = 5,423 •230 000= 1 247 290 ɪɭɛɥɟɣ 
 
Ⱦɚɥɟɟ ɟɫɥɢ ɩɨɞɚɥɢ ɡɚɹɜɤɭ ɧɚ ɫɧɢɠɟɧɢɟ ɜ ɦɚɤɟɬ Ɋɋȼ ɢ ɞɨ ɦɨɦɟɧɬɚ ɩɨɞɚɱɢ 

ɜ ɦɚɤɟɬ ȼɋȼȽɈ ɨɛɹɡɚɬɟɥɶɧɨ ∆2.2max 
 
VNΔ2.2max = Nɫɧɢɠ • ɄnΔ2.2max •Ɍ/ɇ = 71 • 1,075•72/720 = 4,66 Ɇȼɬ  
 
Vɲɬɪɚɮɚ Δ2.2max  = VN Δ2.2max •ɐɤɨɦ = 4,66 •230 000= 1 071 800 ɪɭɛɥɟɣ 
Ⱦɚɥɟɟ ɜ ɬɟɱɟɧɢɢ 120 ɱɚɫɨɜ ɢɞɟɬ ∆2.1(120)  
 
VNΔ2.1(120) = Nɫɧɢɠ • ɄnΔ2.1 •Ɍ/ɇ = 71 • 0,3•120/720 = 3,55 Ɇȼɬ  
 
Vɲɬɪɚɮɚ Δ2.1(120) = VN Δ2.1 •ɐɤɨɦ = 3,55 •230 000= 816 500 ɪɭɛɥɟɣ 
 
ɂ ɞɚɥɟɟ ∆2.1 ɢɞɟɬ ɞɨ ɬɨɝɨ ɦɨɦɟɧɬɚ ɩɨɤɚ ɪɟɦɨɧɬ ɧɟ ɛɭɞɟɬ ɜɧɟɫɟɧ ɜ ɝɪɚɮɢɤ 

ɪɟɦɨɧɬɨɜ ɞɨ ɤɨɧɰɚ ɜɬɨɪɨɝɨ ɦɟɫɹɰɚ 
 
ɇɚɩɪɢɦɟɪ, ɩɪɢ ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɦ ɫɧɢɠɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɜ 

ɱɚɫ ɩɨɫɬɚɜɤɢ ɛɭɞɟɬ ɢɞɬɢ ∆6 ɢ ɟɫɥɢ ɧɟ ɭɫɩɟɬɶ ɫ ɩɨɞɚɱɟɣ ɡɚɹɜɤɢ ɧɚ ɜɵɜɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, Ƚɗɋ ɦɨɠɟɬ ɩɨɬɟɪɹɬɶ ɱɚɫɬɶ ɫɜɨɟɝɨ ɜɨɡɦɨɠɧɨɝɨ ɞɨɯɨɞɚ, ɧɚɩɪɢɦɟɪ 
∆6 ɛɭɞɟɬ ɢɞɬɢ ɧɟ 4 ɱɚɫɚ, ɚ 5 ɬɨ: 

 
VNΔ6 = Nɭɫɬ • ɄnΔ6 •Ɍ/ɇ= 80•1,9•5/720= 1,05 Ɇȼɬ 
 
Vɲɬɪɚɮɚ Δ6 = VNΔ6• ɐɤɨɦ = 1,05•230 000= 241 500 ɪɭɛɥɟɣ. 

 

9.5 ɇɟɩɥɚɧɨɜɵɣ ɪɟɦɨɧɬ (ɩɪɨɞɥɟɧɢɟ ɪɟɦɨɧɬɚ ɧɟ ɜɤɥɸɱɟɧɨ ɜ 
ɦɟɫɹɱɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ) 

 
Ɍɚɛɥɢɰɚ 53 – Ɂɧɚɱɟɧɢɹ ɞɟɥɶɬ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɨɩɥɚɬɵ ɦɨɳɧɨɫɬɢ  

Ɋɟɝɢɫɬɪɚɰɢɹ 
ɫɧɢɠɟɧɢɹ ɦɨɳɧɨɫɬɢ 

Ʉɨɷɮɮɢɰɢɟɧɬ ȼɪɟɦɹ ɪɚɛɨɬɵ 
ɪɟɝɢɫɬɪɚɰɢɢ ɢ 
ɫɧɢɠɟɧɢɹ ɦɨɳɧɨɫɬɢ 

 
∆1 Ʉ=0,02 ɋɪɨɤ. 

Ɂɚɹɜɥɟɧɧɵɣ ɜ ɦɟɫɹɱɧɵɣ 
ɝɪɚɮɢɤ 

∆2.1 (120) Ʉ=0.3 5 ɫɭɬ.(120ɱ.) 
ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɡɚɹɜɥɟɧɧɨɝɨ 

ɫɪɨɤɚ ɜ 
ɦɟɫɹɱɧɨɦ ɝɪɚɮɢɤɟ 

∆2.1 max Ʉ=1.05 Ⱦɨ ɨɤɨɧɱɚɧɢɹ 
ɪɟɦɨɧɬɚ  
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9.6 Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ.  
 
ɋɸɞɚ ɜɯɨɞɹɬ ɜɫɟ ɜɢɞɵ ɪɟɦɨɧɬɨɜ, ɜɤɥɸɱɚɹ ȼɉɊ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 

ɚɜɚɪɢɣɧɵɯ ɪɟɦɨɧɬɨɜ. ȿɫɥɢ ɫ ɧɟɤɨɬɨɪɨɝɨ ɱɚɫɚ h ɤɚɥɟɧɞɚɪɧɨɝɨ ɝɨɞɚ y ɜ ɨɬɧɨɲɟɧɢɢ 
ɟɞɢɧɢɰɵ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ g ɫɨɜɨɤɭɩɧɚɹ ɮɚɤɬɢɱɟɫɤɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ 
ɪɟɦɨɧɬɚ, ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɫ ɋɈ , ɡɚ ɤɚɥɟɧɞɚɪɧɵɣ ɝɨɞ y T g , y 

ɉɪɟɜɵɲɚɟɬ ɜɟɥɢɱɢɧɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 180 ɫɭɬɤɚɦ ɞɥɹ ɝɟɧɟɪɢɪɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɫɧɢɠɟɧɢɟ ɦɨɳɧɨɫɬɢ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɩɨ ∆1.1 ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ =1 ɨɬ Ɋ ɪɚɫɩ. 

 
9.7 Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɨɜ ɜ ɬɟɱɟɧɢɟ 3-ɯ ɥɟɬ.  

ɋɸɞɚ ɜɯɨɞɹɬ ɜɫɟ ɜɢɞɵ ɪɟɦɨɧɬɨɜ, ɜɤɥɸɱɚɹ ȼɉɊ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 
ɚɜɚɪɢɣɧɵɯ ɪɟɦɨɧɬɨɜ. ȿɫɥɢ ɡɚ ɩɟɪɢɨɞ, ɧɚɱɢɧɚɸɳɢɣɫɹ ɫ ɧɚɢɛɨɥɟɟ ɩɨɡɞɧɟɣ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɞɚɬ: 1 ɹɧɜɚɪɹ 2015 ɝɨɞɚ ɢ 1 ɹɧɜɚɪɹ ɝɨɞɚ, ɧɚɫɬɭɩɚɸɳɟɝɨ ɡɚ 3 ɝɨɞɚ ɞɨ 
ɬɟɤɭɳɟɝɨ ɝɨɞɚ, ɞɨ ɧɟɤɨɬɨɪɨɝɨ ɱɚɫɚ h ɤɚɥɟɧɞɚɪɧɨɝɨ ɝɨɞɚ y ɜ ɨɬɧɨɲɟɧɢɢ ɟɞɢɧɢɰɵ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ g ɫɨɜɨɤɭɩɧɚɹ ɮɚɤɬɢɱɟɫɤɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ, 
ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɫ ɋɈ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ. 3.4.6.1 3 ∑ T g , y−n ɧɚɫɬɨɹɳɟɝɨ 
Ɋɟɝɥɚɦɟɧɬɚ, n=0 (ɩɪɢ ɷɬɨɦ ɝɨɞ y-n ɧɟ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɝɨɞɭ, 
ɧɚɫɬɭɩɢɜɲɟɦɭ ɪɚɧɟɟ 2015 ɝɨɞɚ), ɩɪɟɜɵɲɚɟɬ ɜɟɥɢɱɢɧɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 360 
ɫɭɬɤɚɦ ɞɥɹ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɫɧɢɠɟɧɢɟ ɦɨɳɧɨɫɬɢ 
ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɩɨ ∆1.2 ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ =1 ɨɬ Ɋ ɪɚɫɩ.  

 
9.8 Ɉɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɰɟɧɭ ɷ/ɷ ɧɚ ɨɩɬɨɜɨɦ ɪɵɧɤɟ 
 
 ɐɟɧɨɜɵɟ ɡɚɹɜɤɢ ɩɨɫɬɚɜɳɢɤɨɜ (ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɬɨɢɦɨɫɬɶ ɬɨɩɥɢɜɚ, ɪɟɠɢɦ ɪɚɛɨɬɵ ɝɟɧ. ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɞɟɥɶɧɵɯ 
ɪɚɫɯɨɞ 

 ɬɨɩɥɢɜɚ, ɩɨɬɪɟɛɥɟɧɢɟ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɝɟɧɟɪɚɰɢɢ, ɩɪ.)  
 ɐɟɧɨɜɵɟ ɡɚɹɜɤɢ ɩɨɤɭɩɚɬɟɥɟɣ ɧɚ ɨɛɴɟɦɵ ɩɥɚɧɢɪɭɟɦɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ 
 ɋɨɫɬɚɜ ɜɵɛɪɚɧɧɨɝɨ ɋɈ ɜɤɥɸɱɟɧɧɨɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɜ 
 ɬɨɦ ɱɢɫɥɟ, ɨɛɴɟɦ ɝɨɪɹɱɟɝɨ ɪɟɡɟɪɜɚ 
 ɉɚɪɚɦɟɬɪɵ ɝɟɧ. ɨɛɨɪɭɞɨɜɚɧɢɹ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɢɧɢɦɭɦɵ (ɜ ɬɨɦ 
 ɱɢɫɥɟ, ɩɨ ɩɪɢɱɢɧɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ), ɦɚɤɫɢɦɚɥɶɧɚɹ 
 ɦɨɳɧɨɫɬɶ, ɫɤɨɪɨɫɬɢ ɫɛɪɨɫɚ/ɧɚɛɨɪɚ ɧɚɝɪɭɡɤɢ, ɩɪ. 
 Ɍɨɩɨɥɨɝɢɹ ɫɟɬɢ 
 ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɷ/ɷ 
 Ɉɝɪɚɧɢɱɟɧɢɹ ɧɚ ɩɟɪɟɬɨɤɢ ɷ/ɷ ɩɨ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ ɫɟɱɟɧɢɹɦ 
 Ɉɩɥɚɬɚ ɩɭɫɤɨɜ ɝɟɧ. ɨɛɨɪɭɞɨɜɚɧɢɹ 
 ɉɟɪɟɬɨɤɢ ɦɟɠɞɭ ɰɟɧɨɜɵɦɢ ɢ ɧɟɰɟɧɨɜɵɦɢ ɡɨɧɚɦɢ, ɚ ɬɚɤɠɟ 

ɷɤɫɩɨɪɬɧɨ- 
 ɢɦɩɨɪɬɧɵɟ ɩɨɫɬɚɜɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
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 Ɍɪɚɧɡɢɬɧɵɣ ɩɟɪɟɬɨɤ ɦɟɠɞɭ ɰɟɧɨɜɵɦɢ ɡɨɧɚɦɢ 
 Ɇɟɯɚɧɢɡɦɵ «ɫɝɥɚɠɢɜɚɧɢɹ» ɪɚɜɧɨɜɟɫɧɵɯ ɰɟɧ 
 Ɉɫɨɛɵɟ ɤɚɬɟɝɨɪɢɢ ɩɨɫɬɚɜɳɢɤɨɜ, ɩɪɨɞɚɸɳɢɟ ɷ/ɷ ɩɨ ɬɚɪɢɮɚɦ 
 

 
Ƚɗɋ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɞɥɹ ɭɱɚɫɬɢɹ ɧɚ ɨɩɬɨɜɨɦ ɪɵɧɤɟ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 
ɉɨɜɵɲɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ Ƚɗɋ ɧɚ ɈɊɗɆ, ɷɬɨ ɛɵɫɬɪɨɟ 

ɢɫɩɨɥɧɟɧɢɟ ɪɟɝɥɚɦɟɧɬɨɜ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɱɟɬɤɨɟ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɩɨ 
ɜɧɟɩɥɚɧɨɜɵɦ ɪɟɦɨɧɬɚɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɨɥɝɨɫɪɨɱɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɪɟɦɨɧɬɨɜ ɢ 
ɦɨɞɟɪɧɢɡɚɰɢɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ɁȺɄɅɘЧȿɇɂȿ 
  
ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɧɚ ɪɟɤɟ Ɉɛɶ ɛɵɥ 

ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɝɢɞɪɨɭɡɟɥ. Ɉɫɧɨɜɧɵɦɢ ɧɟɬɪɢɜɢɚɥɶɧɵɦɢ ɪɟɲɟɧɢɹɦɢ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  

− ɜɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɡɦɟɳɟɧɢɹ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɦɟɪɟ 100 
Ɇȼɬ;  

− ɭɫɬɚɧɨɜɤɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɞɢɚɝɨɧɚɥɶɧɵɯ ɬɭɪɛɢɧ, ɩɨɡɜɨɥɢɜɲɚɹ 
ɪɚɫɲɢɪɢɬɶ ɡɨɧɭ ɪɚɛɨɬɵ ɬɭɪɛɢɧ ɫ ɧɚɢɛɨɥɶɲɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɄɉȾ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɦɢ ɬɭɪɛɢɧɚɦɢ;  

− ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɤɚɤ ɭɫɬɪɨɣɫɬɜɚ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, 
ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɫɱɟɬ ɢɫɤɥɸɱɟɧɢɹ ɛɨɥɶɲɨɝɨ 
ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɜɵɪɚɛɨɬɤɟ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɢɧɵɯ  
ɝɚɫɢɬɟɥɟɣ;  

− ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɝɥɚɜɧɨɣ ɫɯɟɦɨɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ 
ɫɢɫɬɟɦɚɦɢ ɲɢɧ;  

− ɬɚɤ ɠɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɞɜɭɯ ɤɥɚɫɫɨɜ ɧɚɩɪɹɠɟɧɢɹ – 6/0,4 ɤȼ 
ɫ ɪɟɡɟɪɜɧɵɦ ɩɢɬɚɧɢɟɦ ɨɬ ȾȽɍ.  
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 
  
Ƚɍ – ɝɢɞɪɨɭɡɟɥ;  
Ɉɗɋ – ɨɛɴɟɞɢɧёɧɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ;  
ɊȾɍ – ɪɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ;  
ȿɗɋ – ɟɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ;  
ɂɄɇ – ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ;  
ɇɉɍ – ɧɨɪɦɚɥɶɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ;  
ɍɆɈ – ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ;  
ȼȻ – ɜɟɪɯɧɢɣ ɛɶɟɮ;  
ɇȻ – ɧɢɠɧɢɣ ɛɶɟɮ;  
ɄɉȾ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ;  
ȽɌ – ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɬɭɪɛɢɧɚ;  
ȽȽ – ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ;  
Ɍɗɋ – ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ;  
ȽȺ – ɝɢɞɪɨɚɝɪɟɝɚɬ;  
Ƚɍɏ – ɝɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ;  
ɊɄ – ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ;  
Ɇɇɍ – ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ;  
ɉȼɄ – ɩɪɨɝɪɚɦɦɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ;  
ɄɁ – ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ;  
ȾɁ – ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ;  
ɍɊɈȼ – ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ;  
ɌɌ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ;  
ȼȽ – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ;  
ȺɊɁ – ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ ɡɚɬɜɨɪ;  
ɋȼɉɌ – ɫɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ;  
Ɍɇ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ;  
ɈɁɁ – ɨɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ;  
ɇɇ – ɧɢɡɲɟɟ ɧɚɩɪɹɠɟɧɢɟ;  
ȼȽȽ – ɜɵɤɥɸɱɚɬɟɥɶ ɝɟɧɟɪɚɬɨɪɧɵɣ ɝɚɡɨɜɵɣ;  
Ɂɉɇ – ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ;  
ɏɏ – ɯɨɥɨɫɬɨɣ ɯɨɞ;  
ɋɈ – ɫɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ;  
ɉɈ – ɩɭɫɤɨɜɨɣ ɨɪɝɚɧ;  
ɂɈ – ɢɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ;  
ɌɈ – ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ;  
ȼɅ – ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ;  
Ɇɒȼ – ɦɟɠɞɭ ɲɢɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ;  
Ɍɋɇ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ;  
ɉɆɇ – ɩɭɫɤ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ; 
ɁɁȽ – ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɜ ɝɟɧɟɪɚɬɨɪɟ; ȿɋɍ 
– ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ.  
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 
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2. Ʉɨɠɟɦɹɤɢɧ, ȼ. ȿ. ȼɜɟɞɟɧɢɟ ɜ ɢɧɠɟɧɟɪɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. ȼɵɱɢɫɥɟɧɢɟ 
ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɨɫɬɪɨɟɧɢɟ ɤɪɢɜɵɯ ɫɜɹɡɢ ɨɛɴёɦɚ ɢ ɡɟɪɤɚɥɚ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɪɟɤɢ Ɉɛɶ 
  

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪ. Ɉɛɶ  
Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ  

№
 

ɩɨ
ɡɢ

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

ɝɨɞ 

1 1911 458 429 403 2034 2945 2083 1679 1655 1437 1018 447 471 1255 
2 1912 451 414 409 1820 3641 3380 1989 1843 1509 1437 657 514 1505 
3 1913 484 449 437 1164 5319 3130 1767 1560 1061 896 534 503 1442 
4 1914 430 407 384 1030 3970 4651 3868 1998 1651 1161 771 588 1743 
5 1915 561 489 463 1044 6570 4472 2814 1933 1316 1310 930 584 1874 
6 1916 516 487 451 2899 4151 4253 3448 2629 1900 1636 1107 599 2006 
7 1917 617 548 499 2438 4592 3002 2589 1759 1103 986 536 503 1598 
8 1918 484 395 433 2278 3334 2962 2009 1555 1360 1089 594 626 1427 
9 1919 541 507 482 1596 6317 4622 2752 1942 1494 1366 743 572 1911 
10 1920 573 507 481 1582 4518 3341 2880 2257 1288 1494 826 673 1702 
11 1921 511 481 441 2199 3494 3395 2084 1415 1061 863 461 427 1402 
12 1922 414 382 430 2104 2857 3070 2392 1864 1310 1124 514 435 1408 
13 1923 428 409 355 1930 3391 2078 1355 1433 924 798 511 476 1174 
14 1924 447 423 412 2045 3120 4002 2612 2215 2432 2169 1057 708 1803 
15 1925 672 594 554 4089 6763 5582 3213 2577 1884 1225 586 617 2363 
16 1926 557 512 581 2642 4256 3331 2724 1764 1266 1260 732 561 1682 
17 1927 556 516 456 2356 4443 3385 2527 1620 1288 1117 529 538 1611 
18 1928 496 458 464 1132 5499 4781 2037 1659 1373 1061 498 506 1664 
19 1929 435 425 389 2137 3406 2372 1612 1305 928 861 516 486 1239 
20 1930 432 417 400 1337 4516 3907 2835 2079 1303 1061 536 511 1611 
21 1931 486 433 474 2451 3334 2971 1592 1375 977 874 511 448 1327 
22 1932 444 429 402 1875 4572 4198 3898 1924 1636 1124 857 586 1829 
23 1933 476 429 423 2140 3810 2693 1463 1271 1117 1175 623 514 1344 
24 1934 407 385 385 2301 2923 3281 2781 1738 1792 1260 930 517 1558 
25 1935 482 423 422 2614 3588 4874 2848 2186 1657 1423 1249 666 1869 
26 1936 514 487 486 3041 4710 5367 4870 2895 1757 1473 972 598 2264 
27 1937 467 461 461 2743 4222 3100 2766 1767 1323 968 588 507 1614 
28 1938 456 447 441 1457 4535 4257 3546 2372 1920 1275 861 662 1852 
29 1939 564 532 529 3984 3438 4309 2906 2465 1941 1480 787 686 1968 
30 1940 574 541 541 3228 3508 3225 1624 1378 997 926 512 488 1462 
31 1941 453 447 628 1474 3056 3573 1957 1478 1175 1039 1136 623 1420 
32 1942 536 419 414 1157 4233 2410 2283 1624 1096 877 563 484 1341 
33 1943 468 442 447 2189 4542 2687 1682 1171 1487 1260 709 596 1473 
34 1944 507 504 463 2125 6072 5145 3333 1868 1175 904 561 493 1929 
35 1945 435 412 424 1761 2772 2454 2044 2787 1721 1217 641 492 1430 
36 1946 425 390 723 2757 3570 2679 1527 1303 1011 891 518 486 1357 
37 1947 410 373 385 2131 7008 5966 3293 2003 1792 1829 950 609 2229 
38 1948 517 473 498 3233 3559 4707 2696 2074 1622 1537 766 596 1857 
39 1949 478 456 461 3067 4231 3676 2904 1648 1161 912 546 438 1665 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1  
ɩ/ɩ Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ. 

ɝɨɞ 
40 1950 424 399 399 2797 3780 3154 2494 1745 1310 1146 816 588 1588 
41 1951 498 456 452 3277 4233 4227 3479 2032 1323 1061 666 513 1851 
42 1952 437 397 422 2793 2912 2536 1445 1137 1018 1395 584 457 1294 
43 1953 422 398 398 2296 3192 4691 2664 1518 1047 1132 646 432 1570 
44 1954 435 374 393 1885 3758 2997 2066 2210 1295 1502 672 499 1507 
45 1955 459 423 433 3466 4184 3533 2027 1864 1473 1352 915 494 1719 
46 1956 466 454 483 3356 3207 2734 1889 1823 1210 1032 707 482 1487 
47 1957 496 456 467 1522 4537 3935 2186 1518 1509 1203 1063 666 1630 
48 1958 512 452 466 1897 3018 3192 2181 1637 1260 998 706 581 1408 
49 1959 456 429 418 2243 2958 2473 1959 1343 1161 1039 596 483 1296 
50 1960 427 429 418 2451 2742 2757 1491 1520 992 1047 820 441 1295 
40 1950 424 399 399 2797 3780 3154 2494 1745 1310 1146 816 588 1588 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɈȾɍ ɢ ɊȾɍ 

ɑɚɫɵ 
Ɂɢɦɚ Ʌɟɬɨ 

Ɋ ɈȾɍ, Ɇȼɬ 
Ɋ ɊȾɍ, 
Ɇȼɬ 

Ɋ ɈȾɍ, Ɇȼɬ 
Ɋ ɊȾɍ, 
Ɇȼɬ 

1 25870 2156 18898 1575 

2 25623 2135 18494 1541 

3 25488 2124 18266 1522 

4 25528 2127 18098 1508 

5 25715 2143 18206 1517 

6 26437 2203 18635 1553 

7 27492 2291 19287 1607 

8 28276 2356 19991 1666 

9 28861 2405 20819 1735 

10 28872 2406 21287 1774 

11 28708 2392 21398 1783 

12 28729 2394 21334 1778 

13 28825 2402 21159 1763 

14 28746 2396 21163 1764 

15 28768 2397 21072 1756 

16 28895 2408 21029 1752 

17 29282 2440 20865 1739 

18 29826 2486 20821 1735 

19 29683 2474 20835 1736 

20 29299 2442 20755 1730 

21 28615 2385 20909 1742 

22 28002 2334 20982 1749 

23 27398 2283 20506 1709 

24 26699 2225 19737 1645 
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Ɍɚɛɥɢɰɚ Ȼ.2 - ɞɥɹ ɪɚɫɱɟɬɚ ɥɟɬɧɢɯ ɦɟɫɹɰɟɜ  

ɥɟɬɨ 

Pɪɚɧ, Ɇȼɬ ∆P, Ɇȼɬ ∆t, ɱ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ kPɫɭɦ,   Ɇȼɬ kɗ, ɦɥɧ Ʉȼɬ∙ɱ 

1783 5 1 0,005 2 0,002 
1778 4 2 0,008 6 0,010 
1774 10 3 0,031 16 0,041 
1764 0 4 0,001 17 0,042 
1763 7 5 0,036 24 0,078 
1756 4 6 0,021 27 0,100 
1752 4 7 0,027 31 0,127 
1749 6 8 0,049 37 0,176 
1742 4 9 0,033 41 0,209 
1739 3 10 0,025 44 0,234 
1736 1 11 0,013 45 0,247 
1735 0 12 0,002 45 0,249 
1735 5 13 0,069 50 0,318 
1730 21 14 0,291 71 0,609 
1709 43 15 0,644 114 1,252 
1666 21 16 0,339 135 1,591 
1645 38 17 0,638 173 2,229 
1607 32 18 0,584 205 2,812 
1575 22 19 0,416 227 3,229 
1553 12 20 0,235 239 3,464 
1541 19 21 0,399 258 3,863 
1522 5 22 0,110 263 3,973 
1517 9 23 0,207 272 4,180 
1508 1468 24 35,227 1739 39,406 
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Ɍɚɛɥɢɰɚ Ȼ.3 - Ȼɚɥɚɧɫ ɦɨɳɧɚɫɬɢ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɇɨɳɧɨɫɬɢ 
Ɍɚɛɥɢɰɚ ȼ.1 – Ɇɨɳɧɨɫɬɢ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

P’ɫɢɫɬ., Ɇȼɬ 2314 2231 2087 1921 1777 1693 1693 1777 1921 2087 2231 2314 

Nɛɵɬ., Ɇȼɬ 67 63 63 309 406 333 267 189 167 152 92 76 

Nɜɯɤ., Ɇȼɬ 108 108 108 148 148 148 148 148 148 108 108 108 
ƩNɛɵɬ-ƩNɜɯɤ, 
Ɇȼɬ 

-41 -44 -44 161 258 185 119 41 19 44 -16 -32 

 

  



 

 

 
  

 Ɍɚɛɥɢɰɚ ȼ.2 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
  

t,ɦɟɫɹɰ Qɛɵɬ.ɩɨɥ Qɮɢɥɶɬɪ Qɜɨɞɨɯɪ Qɯɨɥ.ɫɛɪ Qɝɷɫ Qɧɛ Qɜɯɤ Vɧɚɱ dV, 
ɤɦ^3 

Vɤɨɧ Zɧ Zɤ Zɫɪɟɞ Zɧɛ H Nɝɷɫ Nɝɚɪ 

11 585 1 1060 0 1645 1646 700 8,8 2,75 6,05 113,50 111,83 112,66 96,72 15,94 227 229 

12 472 1 2000 0 2472 2473 700 6,05 5,18 0,87 111,83 98,25 105,04 97,13 7,91 169 312 

1 410 1   0 410 411 700 0,87 0,00 0,87 98,25 98,25 98,25 94,21 4,04 14 312 

2 388 1   0 388 389 700 0,87 0,00 0,87 98,25 98,25 98,25 94,11 4,14 14 229 

3 388 1   0 388 389 700 0,87 0,00 0,87 98,25 98,25 98,25 94,11 4,14 14 ɩɨ 
ɜɯɤ 

4 2240 1   0 2240 2241 1000 0,87 0,00 0,87 98,25 98,25 98,25 97,06 1,19 23 ɩɨ 
ɜɯɤ 

5 2957 1   0 2957 2958 1000 0,87 0,00 0,87 98,25 98,25 98,25 97,14 1,11 28 ɩɨ 
ɜɯɤ 

6 2422 1   0 2422 2423 1000 0,87 0,00 0,87 98,25 98,25 98,25 97,12 1,13 24 ɩɨ 
ɜɯɤ 

7 1918 1   0 1918 1919 1000 0,87 0,00 0,87 98,25 98,25 98,25 96,91 1,34 22 ɩɨ 
ɜɯɤ 

8 1315 1   0 1315 1316 1000 0,87 0,00 0,87 98,25 98,25 98,25 96,39 1,86 21 ɩɨ 
ɜɯɤ 

9 1148 1   0 1148 1149 1000 0,87 0,00 0,87 98,25 98,25 98,25 96,17 2,08 21 ɩɨ 
ɜɯɤ 

10 1032 1   0 1032 1033 700 0,87 0,00 0,87 98,25 98,25 98,25 95,98 2,27 20 ɩɨ 
ɜɯɤ 



 

 

Ɍɚɛɥɢɰɚ ȼ.3 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
t,ɦɟɫɹɰ Qɛɵɬ.ɩɨɥ Qɮɢɥɶɬɪ Qɜɨɞɨɯɪ Qɯɨɥ.ɫɛɪ Qɝɷɫ Qɧɛ Qɜɯɤ Vɧɚɱ dV, 

ɤɦ^3 
Vɤɨɧ Zɧ Zɤ Zɫɪɟɞ Zɧɛ H Nɝɷɫ Nɝɚɪ 

11 585 1 70 0 655 656 700 8,8 0,18 8,62 113,50 113,38 113,44 95,09 18,35 104 104 

12 472 1 820 0 1292 1293 700 8,62 2,13 6,49 113,38 112,28 112,83 96,37 16,46 184 184 

1 410 1 1010 0 1420 1421 700 6,49 2,62 3,88 112,28 110,64 111,46 96,51 14,95 184 184 

2 388 1 450 0 838 839 700 3,88 1,17 2,71 110,64 109,23 109,94 95,58 14,36 104 104 

3 388 1 311,00 0 699 700 700 2,71 0,81 1,90 109,23 107,43 108,33 95,22 13,11 79 ɩɨ 
ɜɯɤ 

4 2240 1 -640 0 1600 1601 1000 1,90 -1,66 3,56 107,43 110,33 108,88 96,68 12,20 169 ɩɨ 
ɜɯɤ 

5 2957 1 -1057 0 1900 1901 1000 3,56 -2,74 6,30 110,33 112,20 111,27 96,90 14,37 236 ɩɨ 
ɜɯɤ 

6 2422 1 -601 0 1821 1822 1000 6,30 -1,56 7,86 112,20 112,89 112,55 96,85 15,70 248 ɩɨ 
ɜɯɤ 

7 1918 1 -318 0 1600 1601 1000 7,86 -0,82 8,68 112,89 113,42 113,16 96,68 16,47 228 ɩɨ 
ɜɯɤ 

8 1315 1 -45 0 1270 1271 1000 8,68 -0,12 8,80 113,42 113,51 113,46 96,34 17,13 188 ɩɨ 
ɜɯɤ 

9 1148 1 0 0 1148 1149 1000 8,80 0,00 8,80 113,51 113,51 113,51 96,17 17,34 172 ɩɨ 
ɜɯɤ 

10 1032 1 0 0 1032 1033 700 8,80 0,00 8,80 113,51 113,50 113,50 95,98 17,52 157 ɩɨ 
ɜɯɤ 

  
  

0 
       

113,5 ɜɜɟɪɯɭ ɧɩɭ 
    

 
  



 

 

Ɍɚɛɥɢɰɚ ȼ.4 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ 
t,̥е̶̭́ Q̼̍т.пол Q̴̛л̽т̬ Q̏одо̵̬ Q̵ол.̭̬̍ Q̭̐̾ Q̦̍ Q̵̏к V̦̌ч dV, 

к̥^3 

Vко̦ Z̦ Zк Z̭̬ед Z̦̍ H Ṋ̐̾ N̬̐̌ 

11 801 1 70 0 871 872 700 8,8 0,18 8,62 113,50 113,38 113,44 95,66 17,78 134 104 

12 575 1 820 0 1395 1396 700 8,62 2,13 6,49 113,38 112,28 112,83 96,49 16,34 197 184 

1 411 1 1010 0 1421 1422 700 6,49 2,62 3,88 112,28 110,64 111,46 96,51 14,95 184 184 

2 386 1 450 0 836 837 700 3,88 1,17 2,71 110,64 109,23 109,94 95,58 14,36 104 104 

3 386 1 311,00 0 697 698 700 2,71 0,81 1,90 109,23 107,43 108,33 95,21 13,12 79 по 
̵̏к 

4 2799 1 -640 0 2159 2160 1000 1,90 -1,66 3,56 107,43 110,33 108,88 97,03 11,85 222 по 
̵̏к 

5 3786 1 -1057 0 2729 2730 1000 3,56 -2,74 6,30 110,33 112,20 111,27 97,15 14,12 334 по 
̵̏к 

6 3109 1 -601 0 2508 2509 1000 6,30 -1,56 7,86 112,20 112,89 112,55 97,13 15,41 335 по 
̵̏к 

7 2458 1 -318 0 2140 2141 1000 7,86 -0,82 8,68 112,89 113,42 113,16 97,02 16,13 299 по 
̵̏к 

8 1720 1 -45 0 1675 1676 1000 8,68 -0,12 8,80 113,42 113,51 113,46 96,74 16,72 243 по 
̵̏к 

9 1292 1 0 0 1292 1293 1000 8,80 0,00 8,80 113,51 113,51 113,51 96,37 17,14 192 по 
̵̏к 

10 1135 1 0 0 1135 1136 700 8,80 0,00 8,80 113,51 113,50 113,50 96,15 17,35 171 по 
̵̏к 

 
  



 

 

Ɍɚɛɥɢɰɚ ȼ.5 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ 
t,̥е̶̭́ Q̼̍т.пол Q̴̛л̽т̬ Q̏одо̵̬ Q̵ол.̭̬̍ Q̭̐̾ Q̦̍ Q̵̏к V̦̌ч dV, 

к̥^3 

Vко̦ Z̦ Zк Z̭̬ед Z̦̍ H Ṋ̐̾ N̬̐̌ 

11 801 1 70 0 871 872 700 8,8 0,18 8,62 113,50 113,38 113,44 95,66 17,78 134 104 

12 575 1 820 0 1395 1396 700 8,62 2,13 6,49 113,38 112,28 112,83 96,49 16,34 197 184 

1 411 1 1010 0 1421 1422 700 6,49 2,62 3,88 112,28 110,64 111,46 96,51 14,95 184 184 

2 386 1 450 0 836 837 700 3,88 1,17 2,71 110,64 109,23 109,94 95,58 14,36 104 104 

3 386 1 311,00 0 697 698 700 2,71 0,81 1,90 109,23 107,43 108,33 95,21 13,12 79 по 
̵̏к 

4 2799 1 -1000 0 1799 1800 1000 1,90 -2,59 4,49 107,43 111,17 109,30 96,83 12,47 194 по 
̵̏к 

5 3786 1 -903 0 2883 2884 1000 4,49 -2,34 6,84 111,17 112,42 111,79 97,14 14,65 366 по 
̵̏к 

6 3109 1 -501 0 2608 2609 1000 6,84 -1,30 8,13 112,42 113,05 112,74 97,15 15,59 352 по 
̵̏к 

7 2458 1 -212 0 2246 2247 1000 8,13 -0,55 8,68 113,05 113,42 113,24 97,07 16,17 315 по 
̵̏к 

8 1720 1 -45 0 1675 1676 1000 8,68 -0,12 8,80 113,42 113,51 113,46 96,74 16,72 243 по 
̵̏к 

9 1292 1 0 0 1292 1293 1000 8,80 0,00 8,80 113,51 113,51 113,51 96,37 17,14 192 по 
̵̏к 

10 1135 1 0 0 1135 1136 700 8,80 0,00 8,80 113,51 113,50 113,50 96,15 17,35 171 по 
̵̏к 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɞɛɨɪɚ ɬɢɩɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɵ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ  

  

  
  
Ɋɢɫɭɧɨɤ Ƚ.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɶɧɵɯ ɪɟɚɤɬɢɜɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

 

 
 

Ɋɢɫɭɧɨɤ Ƚ.2 – Ɂɨɧɵ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 20ɚ-ȼ ɫ ɞɢɚɦɟɬɪɚɦɢ 
8,5  
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Ɋɢɫɭɧɨɤ Ƚ.1 – ɋɯɟɦɚ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧɵ 
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