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ɋɨɤɪɚɳɟɧɧɵɣ ɩɚɫɩɨɪɬ ȼɨɥɠɫɤɨɣ Ƚɗɋ 
 
1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ: ȼɨɥɝɚ. 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: ȼɨɥɝɨɝɪɚɞɫɤɚɹ ɨɛɥɚɫɬɶ. 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 8000 ɦ3/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 12546 ɦ3/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%, 
59150 ɦ3/ɫ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%, 66302 ɦ3/ɫ; 
ɞ) ɦɢɧɢɦɚɥɶɧɵɣ 2100 ɦ³/ɫ. 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɫɭɬɨɱɧɵɣ; 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 15,30 ɦ; ɍɆɈ 14,42 ɦ; 
ɜ) ɨɛɴёɦɵ: ɩɨɥɧɵɣ 28,8 ɤɦ3; ɩɨɥɟɡɧɵɣ 3,6 ɤɦ3; 
ɝ) ɩɥɨɳɚɞɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 3117 ɤɦ2. 
6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 29,65 ɦ; ɛ) ɪɚɫɱɟɬɧɵɣ 21,39 ɦ; ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 15,1 ɦ. 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 2453 Ɇȼɬ; 
ɛ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 10,47 ɦɥɪɞ. ɤȼɬ∙ɱ.; 
ɜ) ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 4280 ɱɚɫ. 
8) ɉɥɨɬɢɧɵ: 
ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɩɟɫɨɤ; 
ɛ) ɩɨɣɦɟɧɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɩɟɫɨɤ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɝ) ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɞ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ – ɩɟɫɨɤ; 
ɟ) ɨɛɳɚɹ ɞɥɢɧɚ 5000 ɦ; ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 64,25 ɦ 
9) ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ ɝɚɲɟɧɢɹ: ɜɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɩɪɨɥɟɬɨɜ 14 ɩɨ 30 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ 420 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 38,65 ɦ. 
10) Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ: ɪɭɫɥɨɜɨɟ, ɫɨɜɦɟɳɟɧɧɨɝɨ ɬɢɩɚ. ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 18; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ɫɤɚɥɶɧɵɟ (ɞɢɨɪɢɬɵ); 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ; 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɢɡɨɝɧɭɬɵɣ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ 34 ɦ; 
ɟ) ɪɚɡɦɟɪɵ: ɨɛɳɚɹ ɞɥɢɧɚ 780 ɦ, ɲɢɪɢɧɚ 71 ɦ. 
11) Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ-950, ɞɢɚɦɟɬɪ 9,5 ɦ;  
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ɋȼɎ-1500/130-88, ɦɨɳɧɨɫɬɶ 136 Ɇȼɬ; 
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ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 68,2 ɨɛ/ɦɢɧ; 
ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 5×ɌȾɐ 400000/220, 4×ɌȾɐ 400000/500 
12) Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 111 ɦɟɫ.; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,20 ɪɭɛ/ɤȼɬ∙ɱ; 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 51904 ɪɭɛ/ɤȼɬ. 



8 

ȼȼȿȾȿɇɂȿ 
 
Ɉɫɧɨɜɭ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɚɜɥɹɟɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

ɧɚ ɪɟɤɟ ȼɨɥɝɚ ɜ ȼɨɥɝɨɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ. Ⱦɚɧɧɚɹ Ƚɗɋ ɩɨɥɭɱɢɥɚ ɧɚɡɜɚɧɢɟ 
«ȼɨɥɠɫɤɚɹ».  

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ȼɨɥɠɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɪɚɬɱɚɣɲɭɸ ɫɜɹɡɶ 
ɪɚɣɨɧɨɜ ɉɨɜɨɥɠɶɹ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨɫɪɟɞɫɬɜɨɦ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɩɟɪɟɯɨɞɚ, ɬɚɤɠɟ ɜ 
ɫɜɹɡɢ ɫ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɭɬ ɭɥɭɱɲɟɧɵ ɭɫɥɨɜɢɹ ɫɭɞɨɯɨɞɫɬɜɚ ɢ 
ɩɨɹɜɹɬɫɹ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɨɪɨɲɟɧɢɹ ɢ ɨɛɜɨɞɧɟɧɢɹ ɡɚɫɭɲɥɢɜɵɯ ɡɟɦɟɥɶ 
ɘɝɚ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɫɬɚɧɰɢɢ ɨɛɴɟɞɢɧɢɬ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɐɟɧɬɪɚ, ɘɝɚ ɢ 
ɉɨɜɨɥɠɶɹ, ɚ, ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɣ ɦɚɧɟɜɪɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ȼɨɥɠɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ 
ɢɦɟɬɶ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɟɞɢɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɉɥɨɬɢɧɚ ȼɨɥɠɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɤɪɚɣɧɟɣ ɫɬɭɩɟɧɶɸ 
ȼɨɥɠɫɤɨ-Ʉɚɦɫɤɨɝɨ ɤɚɫɤɚɞɚ. 
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 

1.1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 

1.1.2 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

Ʉɥɢɦɚɬ ȼɨɥɝɨɝɪɚɞɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ ɢ ɠɚɪɤɢɦ, ɡɚɫɭɲɥɢɜɵɦ ɥɟɬɨɦ. ɑɬɨ ɫɪɟɞɧɟɫɟɡɨɧɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ +8,2°C. Ɇɢɧɢɦɚɥɶɧɚɹ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɹɧɜɚɪɟ ɢ ɫɨɫɬɚɜɥɹɟɬ -6,3°C. Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɢɸɥɟ ɢ ɫɨɫɬɚɜɥɹɟɬ -23,6°C. Ɇɨɝɭɬ 
ɛɵɬɶ ɦɨɪɨɡɵ ɞɨ −33 °C ɢ ɠɚɪɚ ɞɨ +42,6 °C. ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 4,8 ɦ/ɫ. ȼ 
ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɜɵɩɚɞɚɟɬ ɨɤɨɥɨ 406 ɦɦ ɨɫɚɞɤɨɜ. 

 
1.1.3 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 
ȼɨɥɝɚ ɛɟɪёɬ ɧɚɱɚɥɨ ɧɚ ȼɚɥɞɚɣɫɤɨɣ ɜɨɡɜɵɲɟɧɧɨɫɬɢ (ɧɚ ɜɵɫɨɬɟ 228 ɦɟɬɪɨɜ) 

ɢ ɜɩɚɞɚɟɬ ɜ Ʉɚɫɩɢɣɫɤɨɟ ɦɨɪɟ. ɍɫɬɶɟ ɪɟɤɢ ɥɟɠɢɬ ɧɚ 28 ɦɟɬɪɨɜ ɧɢɠɟ ɭɪɨɜɧɹ 
ɦɨɪɹ. ȼɨɥɝɚ — ɤɪɭɩɧɟɣɲɚɹ ɜ ɦɢɪɟ ɪɟɤɚ ɜɧɭɬɪɟɧɧɟɝɨ ɫɬɨɤɚ, ɬɨ ɟɫɬɶ ɧɟ 
ɜɩɚɞɚɸɳɚɹ ɜ ɦɢɪɨɜɨɣ ɨɤɟɚɧ. 

Ɉɫɧɨɜɧɨɟ ɩɢɬɚɧɢɟ ȼɨɥɝɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɧɟɝɨɜɵɦɢ (60 % ɝɨɞɨɜɨɝɨ 
ɫɬɨɤɚ), ɝɪɭɧɬɨɜɵɦɢ (30 %) ɢ ɞɨɠɞɟɜɵɦɢ (10 %) ɜɨɞɚɦɢ. ȼ ɫɜɹɡɢ ɫ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɫɬɨɤɚ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɩɨɥɨɜɨɞɶɹ ɪɟɡɤɨ ɫɧɢɡɢɥɢɫɶ, ɚ 
ɥɟɬɧɢɟ ɢ ɡɢɦɧɢɟ ɦɟɠɟɧɧɵɟ ɪɚɫɯɨɞɵ ɫɢɥɶɧɨ ɩɨɜɵɫɢɥɢɫɶ. ȼɨɞɧɵɣ ɛɚɥɚɧɫ 
ɛɚɫɫɟɣɧɚ ȼɨɥɝɢ ɞɨ ȼɨɥɝɨɝɪɚɞɚ ɜ ɫɪɟɞɧɟɦ ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ: 
ɨɫɚɞɤɢ 662 ɦɦ, ɢɥɢ 900 ɤɦ³ ɜ ɝɨɞ, ɪɟɱɧɨɣ ɫɬɨɤ 187 ɦɦ, ɢɥɢ 254 ɤɦ³ ɜ ɝɨɞ, 
ɢɫɩɚɪɟɧɢɟ 475 ɦɦ, ɢɥɢ 646 ɤɦ³ ɜ ɝɨɞ. 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ȼɨɥɝɢ ɜ ȼɨɥɝɨɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ 2,5 ɦ/ɫ. 
Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɩɟɪɢɨɞ ɫ 1912 ɩɨ 1961 ɝɨɞɵ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.1. 
 
Ɍɚɛɥɢɰɚ 1.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 

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

1912 2640 2331 2056 18013 24098 13039 4145 4058 3455 5650 6324 3970 7482 

1913 3026 2795 2343 18023 19099 13131 5207 5220 4426 6659 7576 4074 7632 

1914 2725 2581 2667 13457 34018 18352 3995 3863 4599 5882 5156 4177 8456 

1915 2489 2068 1824 12349 29978 8100 4500 4806 4114 5298 4839 3334 6975 

1916 2652 2105 1751 9440 38733 12356 3942 4184 2719 5116 4251 3913 7597 

1917 3095 2960 2663 13385 26857 14681 6794 5723 4580 6054 5264 4353 8034 

1918 2835 2308 2045 30749 23370 10149 4831 5519 4408 7302 6395 4277 8682 

1919 2877 3131 2855 28748 41580 17215 6504 5555 5288 6963 6968 5629 11109 

1920 2193 1629 1375 17237 35316 9018 5527 4458 3613 4571 4744 3245 7744 

1921 3027 2653 2642 14017 29021 9663 4620 3854 4134 5598 4835 4626 7391 

1922 2942 2582 2249 12117 42955 15708 5765 5635 4365 5595 5507 3757 9098 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 

Qɫɪ. 
ɝɨɞ 

1923 2326 1992 1707 18153 28857 10167 5221 4619 3412 4916 4218 3624 7434 

1924 2081 1732 1683 13887 26996 8003 3262 3006 2995 4065 3080 3184 6164 

1925 2574 1772 1557 24378 30314 9671 4097 4789 4326 5595 3722 3795 8049 

1926 2663 2188 1882 12575 23095 8515 3041 3316 2996 4222 3870 4193 6046 

1927 2699 2230 1841 27895 26825 10083 4636 4890 5344 6480 4741 3576 8437 

1928 2606 2404 2303 15210 35018 7509 3588 4446 4838 5330 3747 4289 7607 

1929 3326 2943 2794 27852 42245 19205 6980 5981 5333 7186 6749 4853 11287 

1930 2952 2993 2559 11074 31771 8501 4733 4744 4585 5451 4620 4050 7336 

1931 2739 2397 2027 10592 36986 11026 3757 3489 4495 5456 3885 3890 7562 

1932 2199 2370 2826 17725 27858 17288 6556 5732 4692 3441 3031 2311 8002 

1933 3387 3299 2635 21944 33430 19916 6904 5463 4435 6605 4594 5012 9802 

1934 2610 1959 1740 9054 34471 9200 4121 4308 3295 4163 2969 3642 6794 

1935 1377 1701 2802 15851 20810 15475 5357 4557 4466 1765 1704 1571 6453 

1936 2472 2020 1635 11816 34909 19063 4678 4153 4033 6436 4430 3081 8227 

1937 3646 1873 1304 11078 30966 9741 4152 3717 4349 5549 4430 3221 7002 

1938 2668 2278 1860 11614 25498 10548 3218 3726 4440 5409 4539 3649 6621 

1939 2188 1885 1702 13214 31278 11651 4448 4007 3059 4036 2935 3762 7014 

1940 2766 2374 2313 13590 31242 13133 4893 3604 3669 4504 2852 4276 7435 

1941 2937 3008 2569 26135 31876 18320 5004 5667 5235 5111 3182 3970 9418 

1942 2913 2817 2882 18967 33937 11451 4819 4243 4145 5514 5001 4199 8407 

1943 4222 3084 2885 13928 39015 9214 4579 3776 2993 4469 4125 4895 8099 

1944 3025 2492 1657 10559 14882 10049 3480 3304 3137 4413 3755 3608 5363 

1945 3593 3618 3524 20296 17488 10800 3319 3365 3767 4190 3445 4355 6813 

1946 3309 2761 2767 15156 39423 8759 5784 3623 4183 5146 5224 4271 8367 

1947 2845 2367 3328 24224 43434 18352 5463 5551 3479 4347 3437 4541 10114 

1948 3710 2726 3017 25943 36334 8781 4753 5570 3880 4646 3464 4919 8979 

1949 2409 1940 1816 18827 29434 16646 3287 3737 3398 4061 2126 4050 7644 

1950 3390 1215 616 22320 40976 12551 3148 3498 3339 4489 4846 3835 8685 

1951 2969 2864 3056 21195 37174 18400 4598 4716 3493 5149 3927 3924 9289 

1952 2918 2751 2623 29643 43589 15651 7182 5373 3609 5136 6941 3688 10759 

1953 2173 2036 2474 14817 29712 10259 5325 3979 3397 3934 2854 3022 6999 

1954 1386 1407 1343 27752 37333 15598 4949 4355 3637 4613 4959 3647 9248 

1955 2141 3085 2137 20799 31169 19489 3159 2904 2958 4493 4835 3981 8429 

1956 3011 2189 1919 15774 37538 12155 4077 3635 3627 4682 4814 4713 8178 

1957 2302 1407 1276 19777 27925 7948 3898 4340 2673 3513 3849 4085 6916 

1958 2361 1102 1700 14701 34241 14798 4043 3667 3167 4115 7290 5714 8075 

1959 1400 2028 1663 11204 15875 10214 2953 4010 2149 2025 4639 3262 5119 

1960 3262 3056 2518 16779 40520 8663 4575 2193 2512 3649 6556 2401 8057 

1961 2943 2815 3022 31416 35712 10612 3602 5595 3084 4039 6749 5245 9569 

Qɫɪ 2740 2366 2209 17905 31904 12576 4629 4370 3846 4941 4560 3953 8000 
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Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.2. Ʉɪɢɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ zʑʐ, ˏ V, ˍˏଷ zʜʐ, ˏ Q, ˏଷ/c zʜʐ, ˏ Q, ˏଷ/c 

-29,80 0 -29,80 0 -29,80 0 
-13,47 3 -18,75 5000 -19,00 6000 
-3,47 6 -15,10 10000 -15,28 12000 
4,47 9 -13,42 15000 -13,60 18000 
7,24 12 -11,82 20000 -12,09 24000 
9,71 15 -10,00 25000 -10,39 30000 
11,20 18 -8,29 30000 -8,69 36000 
12,72 21 -6,88 35000 -7,18 42000 
13,95 24 -5,56 40000 -5,80 48000 
14,79 27 -3,51 45000 -4,25 54000 
15,60 30 -1,69 50000 -2,41 60000 
16,30 32,5 -0,78 53000 -0,78 66302 

 

 
 

Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
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Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
 

Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. Ʉɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.3. 

 
Ɍɚɛɥɢɰɚ 1.3 – Ʉɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ P% 0,01 0,1 0,5 1 3 5 10 Φ ˋˎˋ ϕ 4,83 3,81 3,04 2,68 2,08 1,77 1,32 Mୱ = ϕ ∙ C୴ 1,04 0,82 0,66 0,58 0,45 0,38 0,29 Kୱ = Mୱ + ͳ 2,04 1,82 1,66 1,58 1,45 1,38 1,29 Q = Q˔˓ ∙ Kୱ, ˏଷ ˔⁄  66302 59150 53751 51226 47019 44845 41690 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.3 P% 20 50 75 95 97 99 99,9 Φ ˋˎˋ ϕ 0,81 -0,08 -0,71 -1,49 -1,66 -1,96 -2,4 Mୱ = ϕ ∙ C୴  0,18 -0,02 -0,15 -0,32 -0,36 -0,42 -0,52 Kୱ = Mୱ + ͳ 1,18 0,98 0,85 0,68 0,64 0,58 0,48 Q = Q˔˓ ∙ Kୱ, ˏଷ ˔⁄  38113 31873 27455 21985 20793 18690 15604 
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Ɋɢɫɭɧɨɤ 1.3 – Ʉɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
 

1.1.4 Ɍɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  
 
ɋɬɜɨɪ ɛɭɞɭɳɟɣ Ƚɗɋ ɢɦɟɟɬ ɤɨɨɪɞɢɧɚɬɵ: 48⁰49’26.46” ɋ.ɒ. ɢ 44⁰40’58.91” 

ȼ.Ⱦ. Ɋɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɞɜɭɦɹ ɝɨɪɨɞɚɦɢ: ȼɨɥɝɨɝɪɚɞ ɢ ȼɨɥɠɫɤɢɣ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɬɜɨɪɚ ɧɚ ɦɟɫɬɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.4. ɂɫɫɥɟɞɭɟɦɵɣ 
ɫɬɜɨɪ ɩɨɤɚɡɚɧ ɤɪɚɫɧɨɣ ɥɢɧɢɟɣ.  

 

 
 

Ɋɢɫɭɧɨɤ 1.4 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɬɜɨɪɚ ɧɚ ɦɟɫɬɧɨɫɬɢ 
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1.1.5 ɋɟɣɫɦɨɥɨɝɢɹ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɚɦɢ ɨɛɳɟɝɨ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ 
ɬɟɪɪɢɬɨɪɢɢ ɊɎ, ɬɟɪɪɢɬɨɪɢɹ ȼɨɥɝɨɝɪɚɞɚ ɜɯɨɞɢɬ ɜ ɚɫɟɣɫɦɢɱɧɭɸ ɡɨɧɭ ɫ ɢɫɯɨɞɧɨɣ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɫɨɬɪɹɫɟɧɢɣ ɪɚɜɧɨɣ ɧɟ ɛɨɥɟɟ 7 ɛɚɥɥɨɜ ɩɪɢ ɩɟɪɢɨɞɟ 
ɩɨɜɬɨɪɹɟɦɨɫɬɢ 5000 ɥɟɬ. 

 
1.1.6 Ƚɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
ɏɚɪɚɤɬɟɪ ɪɟɥɶɟɮɚ – ɪɚɜɧɢɧɧɵɣ. ɋɬɜɨɪ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɬɵɤɟ 3-ɯ ɩɪɢɪɨɞɧɵɯ 

ɪɚɜɧɢɧ: ɉɪɢɜɨɥɠɫɤɨɣ ɜɨɡɜɵɲɟɧɧɨɫɬɢ, ɉɪɢɤɚɫɩɢɣɫɤɨɣ ɜɨɡɜɵɲɟɧɧɨɫɬɢ ɢ 
ȿɪɝɟɧɟɣ. ɋɭɮɮɨɡɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɨɫɚɞɤɨɜ ȼɨɥɝɨɝɪɚɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɩɚɥɟɨɝɟɧɨɜɵɦɢ, ɧɟɨɝɟɧɨɜɵɦɢ ɢ ɱɟɬɜɟɪɬɢɱɧɵɦɢ ɩɨɪɨɞɚɦɢ. ɉɚɥɟɨɝɟɧɨɜɵɟ 
ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɬɟɦɧɵɟ ɫɥɸɞɢɫɬɵɟ ɝɥɢɧɵ, ɦɟɥɤɢɟ ɩɟɫɤɢ ɨɥɢɜɤɨɜɨ-ɡɟɥɟɧɵɯ 
ɝɥɢɧ, ɬɟɦɧɨ-ɫɟɪɵɟ ɫɥɨɢɫɬɵɟ ɝɥɢɧɵ. ɇɟɨɝɟɧɨɜɵɟ – ɤɜɚɪɰɟɜɵɟ ɫɜɟɬɥɵɟ ɩɟɫɤɢ. Ʉ 
ɱɟɬɜɟɪɬɢɱɧɵɦ ɨɬɥɨɠɟɧɢɹɦ ɨɬɧɨɫɹɬɫɹ ɠɟɥɬɨ-ɛɭɪɵɟ ɫɭɝɥɢɧɤɢ, «ɲɨɤɨɥɚɞɧɵɟ» 
ɝɥɢɧɵ ɫ ɝɪɚɜɢɟɦ ɢ ɝɚɥɶɤɨɣ ɜ ɨɫɧɨɜɚɧɢɢ. 

 
1.1.7 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 

 
ȼɨɥɠɫɤɚɹ Ƚɗɋ ɜɯɨɞɢɬ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ȼɨɥɝɨɝɪɚɞɫɤɨɣ 

ɨɛɥɚɫɬɢ. Ɂɞɟɫɶ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɮɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» «Ɋɟɝɢɨɧɚɥɶɧɨɟ 
ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɥɝɨɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ» 
(ȼɨɥɝɨɝɪɚɞɫɤɨɟ ɊȾɍ), ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɩɪɚɜɥɟɧɢɟ ɨɛɴɟɤɬɚɦɢ ɷɧɟɪɝɟɬɢɤɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɥɚɫɬɢ.  

Ɏɢɥɢɚɥ ɫɨɡɞɚɧ ɜ 2003 ɝɨɞɭ. ȼɨɥɝɨɝɪɚɞɫɤɨɟ ɊȾɍ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɮɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ɘɝɚ (ɞɨ 2005ɝ. – ɈȾɍ 
ɋɟɜɟɪɧɨɝɨ Ʉɚɜɤɚɡɚ). ȼ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɈȾɍ ɘɝɚ ɧɚɯɨɞɢɬɫɹ 182 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫɭɦɦɚɪɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 24,28 ɬɵɫ. Ɇȼɬ (ɩɨ 
ɞɚɧɧɵɦ ɧɚ 11.03.2019), 1758 ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɞɫɬɚɧɰɢɣ 110 – 500 ɤȼ ɢ 2192 
ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110-500 ɤȼ ɨɛɳɟɣ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 62143 ɤɦ. ɇɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɦɢ ɷɧɟɪɝɨɨɛɴɟɤɬɚɦɢ Ɉɗɋ ɘɝɚ ɹɜɥɹɸɬɫɹ ȼɨɥɠɫɤɚɹ Ƚɗɋ, ɋɨɱɢɧɫɤɚɹ 
Ɍɗɋ, Ɂɟɥɟɧɱɭɤɫɤɚɹ ȽȺɗɋ, ɂɪɝɚɧɚɣɫɤɚɹ Ƚɗɋ, ɇɟɜɢɧɧɨɦɵɫɫɤɚɹ ȽɊɗɋ, 
ɋɬɚɜɪɨɩɨɥɶɫɤɚɹ ȽɊɗɋ, ɇɨɜɨɱɟɪɤɚɫɫɤɚɹ ȽɊɗɋ, ɑɢɪɤɟɣɫɤɚɹ Ƚɗɋ. 

ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ  ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɞɚɥɟɟ ɂɄɇ) ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɫɟɡɨɧɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1.5 ɢ 1.6 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɚɧɧɵɟ ɝɪɚɮɢɤɢ ɛɵɥɢ 
ɩɨɫɬɪɨɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɦɟɬɨɞɢɤɨɣ, ɨɩɢɫɚɧɧɨɣ ɜ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɦ 
ɩɨɫɨɛɢɢ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ» [1]. ȼɪɟɦɹ, ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɞɚɧɧɵɟ 
ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ Ƚɗɋ ɛɵɥɢ ɜɡɹɬɵ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ so-ups.ru [2]. 

ɉɪɢɦɟɱɚɧɢɟ: ɫɢɧɢɣ – ȼɨɥɠɫɤɚɹ Ƚɗɋ; ɤɪɚɫɧɵɣ – ɑɢɪɤɟɣɫɤɚɹ Ƚɗɋ; ɠɟɥɬɵɣ 
– ɤɚɫɤɚɞ Ʉɭɛɚɧɫɤɢɯ Ƚɗɋ; ɡɟɥɟɧɵɣ – ɂɪɝɚɧɚɣɫɤɚɹ Ƚɗɋ; ɪɨɡɨɜɵɣ – Ɍɗɋ. 
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Ɋɢɫɭɧɨɤ 1.5 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɩɨɬɪɟɛɥɟɧɢɹ, ɫɨɜɦɟɳɟɧɧɵɣ ɫ ɂɄɇ ɞɥɹ 
ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɹɧɜɚɪɹ 

 

 
 

Ɋɢɫɭɧɨɤ 1.6 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɩɨɬɪɟɛɥɟɧɢɹ, ɫɨɜɦɟɳɟɧɧɵɣ ɫ ɂɄɇ ɞɥɹ 
ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɦɚɹ 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
2.1.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
2.1.2 ɉɨɫɬɪɨɟɧɢɟ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɪɚɡɞɟɥɢɬɶ ɝɨɞɚ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ɉɪɢɦɟɦ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɛɭɞɭɬ ɨɬɧɨɫɢɬɶɫɹ 
ɦɟɫɹɰɵ, ɪɚɫɯɨɞ ɜ ɤɨɬɨɪɵɯ ɩɪɟɜɵɲɚɟɬ ɫɪɟɞɧɟɝɨɞɨɜɨɟ ɡɧɚɱɟɧɢɟ. Ɉɫɬɚɥɶɧɵɟ 
ɦɟɫɹɰɵ ɨɬɧɨɫɹɬɫɹ ɤ ɦɟɠɟɧɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɧɨɝɨɜɨɞɧɵɣ ɩɟɪɢɨɞ ɞɥɢɬɫɹ ɫ 
ɚɩɪɟɥɹ ɩɨ ɢɸɧɶ ɜɤɥɸɱɢɬɟɥɶɧɨ, ɚ ɦɟɠɟɧɶ – ɫ ɢɸɥɹ ɩɨ ɦɚɪɬ. 

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɩɪɢ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ [1]. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1 ɢ 
ɪɢɫɭɧɤɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɋɪɟɞɧɟɝɨɞɨɜɵɟ 
ɡɧɚɱɟɧɢɹ 

ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ Ɋ, % 
Ƚɨɞ Qɫɪ, ɦ3/ɫ Ƚɨɞ Qɫɪ, ɦ3/ɫ Ƚɨɞ Qɫɪ, ɦ3/ɫ 
1929 11287 1929 29767 1929 5127 2,0 
1919 11109 1952 29628 1919 5086 3,9 
1952 10759 1919 29181 1933 4704 5,9 
1947 10114 1947 28670 1917 4610 7,8 
1933 9802 1954 26894 1913 4592 9,8 
1961 9569 1961 25913 1952 4469 11,8 
1941 9418 1951 25590 1918 4436 13,7 
1951 9289 1941 25444 1922 4266 15,7 
1954 9248 1950 25282 1961 4122 17,6 
1922 9098 1933 25097 1946 4119 19,6 
1948 8979 1955 23819 1930 4076 21,6 
1950 8685 1948 23686 1941 4076 23,5 
1918 8682 1922 23593 1948 4076 25,5 
1914 8456 1960 21987 1942 4059 27,5 
1927 8437 1914 21942 1927 4049 29,4 
1955 8429 1956 21822 1921 3999 31,4 
1942 8407 1949 21636 1914 3961 33,3 
1946 8367 1927 21601 1947 3929 35,3 
1936 8227 1925 21454 1943 3892 37,3 
1956 8178 1942 21452 1951 3855 39,2 
1943 8099 1932 21450 1912 3848 41,2 
1958 8075 1918 21423 1935 3763 43,1 
1960 8057 1958 21247 1928 3728 45,1 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1 
ɋɪɟɞɧɟɝɨɞɨɜɵɟ 

ɡɧɚɱɟɧɢɹ 
ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ Ɋ, % 

Ƚɨɞ Qɫɪ, ɦ3/ɫ Ƚɨɞ Qɫɪ, ɦ3/ɫ Ƚɨɞ Qɫɪ, ɦ3/ɫ 
1925 8049 1946 21113 1915 3697 47,1 
1917 8034 1943 20719 1945 3686 49,0 
1932 8001 1920 20524 1958 3684 51,0 
1920 7744 1916 20176 1936 3660 52,9 
1949 7644 1931 19535 1956 3630 54,9 
1913 7632 1940 19322 1937 3582 56,9 
1928 7607 1928 19246 1925 3581 58,8 
1916 7597 1923 19059 1931 3571 60,8 
1931 7562 1936 18929 1923 3559 62,7 
1912 7482 1939 18714 1938 3532 64,7 
1940 7435 1917 18608 1932 3518 66,7 
1923 7434 1957 18550 1920 3484 68,6 
1921 7391 1912 18383 1940 3472 70,6 
1930 7336 1953 18263 1960 3414 72,5 
1939 7014 1934 17575 1916 3404 74,5 
1937 7002 1921 17567 1954 3366 76,5 
1953 6999 1937 17262 1955 3299 78,4 
1915 6975 1930 17115 1953 3244 80,4 
1957 6916 1915 16809 1944 3208 82,4 
1945 6813 1913 16751 1934 3201 84,3 
1934 6794 1924 16295 1950 3153 86,3 
1938 6621 1945 16195 1926 3152 88,2 
1935 6454 1938 15887 1939 3114 90,2 
1924 6164 1926 14728 1957 3038 92,2 
1926 6046 1935 14525 1949 2980 94,1 
1944 5363 1959 12431 1924 2788 96,1 
1959 5119 1944 11830 1959 2681 98,0 
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Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
 

2.1.3 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ  
 
Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɚɛɥɢɰɟɣ 2.1 ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɬɫɹ 1935 ɝɨɞ, ɚ ɡɚ 
ɫɪɟɞɧɟɜɨɞɧɵɣ – 1932 ɝɨɞ. Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɯɨɞɨɜ ɧɟ ɬɪɟɛɭɟɬɫɹ. Ⱦɚɧɧɵɟ ɨ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2 ɢ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 – Ƚɢɞɪɨɝɪɚɮɵ ɪɚɫɱёɬɧɵɯ ɥɟɬ 

Ƚɨɞ I II  III  IV V VI  VII VIII IX X XI  XII 
1932 1377 1701 2802 15851 20810 15475 5357 4557 4466 1765 1704 1571 
1935 2199 2370 2826 17725 27858 17288 6556 5732 4692 3441 3031 2311 
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Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮɵ ɪɚɫɱёɬɧɵɯ ɥɟɬ 
 

2.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 
 Ⱦ = V˒ˑˎˈˊːW̅ ,                                                                                                                ሺʹ.ͳሻ 

 
ɝɞɟ Vɩɨɥɟɡɧ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
 W̅ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɫɬɜɨɪɟ. 

ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɯɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 V˒ˑˎˈˊː = V∇ʜʞʢ − V∇ʢʛʝ = ʹͺ,ͺͳ − ʹͷ,ʹͲ = ͵,͸ͳ ˍˏଷ,          (2.2) 
 

ɝɞɟ V∇ʜʞʢ – ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ (15,30 ɦ); 
 V∇ʢʛʝ – ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɨɬɦɟɬɤɟ ɍɆɈ (14,42 ɦ). 
 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 W̅ = Qˏˎ̅̅ ̅̅ ̅ · t = ͺͲͲͲ · ͳͲ−ଽ · ͵ͳͷ͵͸ͲͲͲ = ʹͷʹ,ʹͻ ˍˏଷ,           (2.3) 
 

ɝɞɟ Qˏˎ̅̅ ̅̅ ̅ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜ ɤɦ3; 
 t – ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ 2.1, ɫɨɫɬɚɜɥɹɟɬ: 

 Ⱦ = ͵,͸ͳʹͷʹ,ʹͻ = Ͳ,Ͳͳ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɭɬɨɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ. 
 
2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 

 
2.2.1 Ɋɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱёɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (1935 ɝ.) ɜɵɱɢɫɥɹɟɦ 

ɦɨɳɧɨɫɬɢ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɜ ɤɚɠɞɨɦ ɦɟɫɹɰɟ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:  
 NʒЭʠ = kN ∙ Q˒ˑˎˈˊː.˄ы˕ ∙ HʒЭʠ˒ˑˇ˅,              (2.4) 
  

ɝɞɟ kN=8,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
 Q˒ˑˎˈˊː.˄ы˕ – ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ: 
 Q˒ˑˎˈˊː.˄ы˕ = Q˄ы˕ − Q˔˖ˏˏ.˒ˑ˕ = Q˄ы˕ − (Qˋ˔˒ + Qˎˈˇ + Q˗ + Q˛ˎˡˊ),  (2.5) 

 
ɝɞɟ Q˔˖ˏˏ.˒ˑ˕ – ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɜɨɞɵ; 
 Qˋ˔˒ – ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ ɢɫɩɚɪɟɧɢɟ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ; 
 Qˎˈˇ – ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ; 
 Q˗ – ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ; 
 Q˛ˎˡˊ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɲɥɸɡɨɜɚɧɢɟ; 
 HʒЭʠ˒ˑˇ˅ – ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ ɧɚ Ƚɗɋ: 
 HʒЭʠ˒ˑˇ˅ = Zʑʐ − Zʜʐሺܳʜʐሺ𝑡ሻሻ − ∆h.              (2.6) 
 
ɝɞɟ Zʑʐ – ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ=15,30 ɦ; 
 Zʜʐሺܳʜʐሺ𝑡ሻሻ – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɵɦ ɫɜɹɡɢ (ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɪɢɫɭɧɤɨɦ 1.2); 
 ∆h – ɩɨɬɟɪɢ ɧɚɩɨɪɚ. 
 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ: 

 NʒЭʠ = kN ∙ Q˔˃ː.˒−ˍ ∙ HʒЭʠ˒ˑˇ˅,               (2.7) 
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ɝɞɟ  Q˔˃ː.˒−ˍ – ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ 
ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Q, ɦ3/ɫ 2199 2370 2826 17725 27858 17288 6556 5732 4692 3441 3031 2311 

Qɩɨɥɟɡɧ.ɛɵɬ, 
ɦ3/ɫ 

2089 2252 2854 16838 26465 16078 6163 5388 4410 3441 2970 2241 

QɇȻ, ɦ3/ɫ 2091 2254 2856 16840 26467 16080 6165 5390 4412 3443 2972 2243 

ZȼȻ, ɦ 15,30 15,30 15,30 15,30 15,30 15,30 15,30 15,30 15,30 15,30 15,30 15,30 

ZɇȻ, ɦ -13,91 -13,62 -12,66 -5,67 -3,24 -5,90 -9,57 -10,07 -10,85 -11,88 -12,49 -13,63 

ɇ, ɦ 29,01 28,72 27,76 20,77 18,34 21,00 24,67 25,17 25,95 26,98 27,59 28,73 

Nɛɵɬ, Ɇȼɬ 515 550 673 2973 4125 2871 1292 1153 973 789 697 547 

Ɋɚɛɨɬɚ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɨɩɭɫɤɭ 
Qɫɚɧ.ɩ-ɤ, 

ɦ3/ɫ 
1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 

ZȼȻ, ɦ 15,30 15,30 15,30 15,30 15,30 15,30 15,30 15,30 15,30 15,30 15,30 15,30 

ZɇȻ, ɦ -14,56 -14,56 -14,56 -14,56 -14,56 -14,56 -14,56 -14,56 -14,56 -14,56 -14,56 -14,56 

ɇ, ɦ 29,86 29,86 29,86 29,86 29,86 29,86 29,86 29,86 29,86 29,86 29,86 29,86 

Nɫɚɧ.ɩ-ɤ, 
Ɇȼɬ 

444 444 444 444 444 444 444 444 444 444 444 444 

 
2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 
2.3.1 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ (ɫɨɤɪɚɳɟɧɧɨ ȼɗɊ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 

ɦɟɬɨɞɢɤɟ, ɢɡɥɨɠɟɧɧɨɣ ɜ ɭɱɟɛɧɨɦ ɩɨɫɨɛɢɢ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ» [1]. 
ɉɪɢɦɟɦ, ɱɬɨ ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɩɨɫɬɨɹɧɧɵɣ, ɧɨ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ 
ɦɟɫɹɰɭ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ, ɤɚɤ ɢ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

ȼ ɬɚɛɥɢɰɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ȼɗɊ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɹɧɜɚɪɹ, 
ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɬɢɩɢɱɧɵɦ ɫɭɬɤɚɦ ɨɫɬɚɥɶɧɵɯ ɦɟɫɹɰɟɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 
Ⱥ.1-Ⱥ.11 ɩɪɢɥɨɠɟɧɢɹ Ⱥ. ɇɚ ɪɢɫɭɧɤɟ 2.3 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɹɧɜɚɪɹ, ɧɚ ɪɢɫɭɧɤɟ 1.5 – 
ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɹɧɜɚɪɹ, ɫɨɜɦɟɳɟɧɧɵɣ ɫ ɂɄɇ. ɉɨ ɪɢɫɭɧɤɭ 1.5 ɜɢɞɧɨ, 
ɱɬɨ ȼɨɥɠɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɜ ɛɚɡɨɜɨɣ ɢ ɩɢɤɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 
ȼ ɨɫɬɚɥɶɧɵɯ ɦɟɫɹɰɚɯ ȼɨɥɠɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɩɨɥɧɨɫɬɶɸ ɜ ɛɚɡɨɜɨɣ, 
ɬɚɤ ɢ ɜ ɩɢɤɨɜɨɣ ɢ ɩɨɥɭɩɢɤɨɜɨɣ ɡɨɧɚɯ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 
ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɢɸɧɹ 

 
Ɍɚɛɥɢɰɚ 2.4 – ȼɗɊ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɹɧɜɚɪɹ 

ɑɚɫɵ 
Qɩɨɥɟɡɧ. 

ɛɵɬ 
Qɮ Qɜ-ɳɚ 

Qɯɨɥ.ɫ

ɛɪ 
QȽɗɋ QɇȻ 

Qɫɚɧ.ɩ-

ɤ 
Ɉɛɴɟɦ 

Vɧɚɱ ∆V Vɤɨɧ 
18:00 2089 2 2861 0 4950 4952 1750 28,81 0,25 28,56 
19:00 2089 2 2567 0 4656 4658 1750 28,56 0,22 28,34 
20:00 2089 2 1438 0 3527 3529 1750 28,34 0,12 28,22 
21:00 2089 2 -341 0 1748 1750 1750 28,22 -0,03 28,25 
22:00 2089 2 -341 0 1748 1750 1750 28,25 -0,03 28,28 
23:00 2089 2 -341 0 1748 1750 1750 28,28 -0,03 28,31 
0:00 2089 2 -341 0 1748 1750 1750 28,31 -0,03 28,33 
1:00 2089 2 -341 0 1748 1750 1750 28,33 -0,03 28,36 
2:00 2089 2 -341 0 1748 1750 1750 28,36 -0,03 28,39 
3:00 2089 2 -341 0 1748 1750 1750 28,39 -0,03 28,42 
4:00 2089 2 -341 0 1748 1750 1750 28,42 -0,03 28,45 
5:00 2089 2 -341 0 1748 1750 1750 28,45 -0,03 28,48 
6:00 2089 2 -341 0 1748 1750 1750 28,48 -0,03 28,51 
7:00 2089 2 -341 0 1748 1750 1750 28,51 -0,03 28,54 
8:00 2089 2 -341 0 1748 1750 1750 28,54 -0,03 28,57 
9:00 2089 2 -341 0 1748 1750 1750 28,57 -0,03 28,60 
10:00 2089 2 -341 0 1748 1750 1750 28,60 -0,03 28,63 
11:00 2089 2 -341 0 1748 1750 1750 28,63 -0,03 28,66 
12:00 2089 2 -341 0 1748 1750 1750 28,66 -0,03 28,69 
13:00 2089 2 -341 0 1748 1750 1750 28,69 -0,03 28,72 
14:00 2089 2 -341 0 1748 1750 1750 28,72 -0,03 28,75 
15:00 2089 2 -341 0 1748 1750 1750 28,75 -0,03 28,78 
16:00 2089 2 -341 0 1748 1750 1750 28,78 -0,03 28,81 

15,10

15,20

15,30

15,40
ZȼȻ,ɦ

t, ɱɚɫ

əɧɜɚɪɶ
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.4 

ɑɚɫɵ 
ȼɟɪɯɧɢɣ ɛɶɟɮ 

ZɇȻ, ɦ H, ɦ NȽɗɋ Ɇȼɬ Nɝɚɪ, Ɇȼɬ 
ɗȽɗɋ.ɫɭɬ, ɦɥɧ. 

ɤȼɬ·ɱ Zɧɚɱ Zɤɨɧ Zɫɪ 
18:00 15,30 15,25 15,27 -10,39 25,47 1071 1071 

12,19 

19:00 15,25 15,20 15,23 -10,63 25,66 1015 1015 
20:00 15,20 15,18 15,19 -11,77 26,76 802 802 
21:00 15,18 15,18 15,18 -14,56 29,54 439 ɫɚɧ. ɩ-ɤ 
22:00 15,18 15,19 15,19 -14,56 29,55 439 ɫɚɧ. ɩ-ɤ 
23:00 15,19 15,20 15,19 -14,56 29,55 439 ɫɚɧ. ɩ-ɤ 
0:00 15,20 15,20 15,20 -14,56 29,56 439 ɫɚɧ. ɩ-ɤ 
1:00 15,20 15,21 15,21 -14,56 29,57 439 ɫɚɧ. ɩ-ɤ 
2:00 15,21 15,21 15,21 -14,56 29,57 439 ɫɚɧ. ɩ-ɤ 
3:00 15,21 15,22 15,22 -14,56 29,58 439 ɫɚɧ. ɩ-ɤ 
4:00 15,22 15,23 15,22 -14,56 29,58 439 ɫɚɧ. ɩ-ɤ 
5:00 15,23 15,23 15,23 -14,56 29,59 440 ɫɚɧ. ɩ-ɤ 
6:00 15,23 15,24 15,23 -14,56 29,60 440 ɫɚɧ. ɩ-ɤ 
7:00 15,24 15,24 15,24 -14,56 29,60 440 ɫɚɧ. ɩ-ɤ 
8:00 15,24 15,25 15,25 -14,56 29,61 440 ɫɚɧ. ɩ-ɤ 
9:00 15,25 15,26 15,25 -14,56 29,61 440 ɫɚɧ. ɩ-ɤ 
10:00 15,26 15,26 15,26 -14,56 29,62 440 ɫɚɧ. ɩ-ɤ 
11:00 15,26 15,27 15,26 -14,56 29,62 440 ɫɚɧ. ɩ-ɤ 
12:00 15,27 15,27 15,27 -14,56 29,63 440 ɫɚɧ. ɩ-ɤ 
13:00 15,27 15,28 15,28 -14,56 29,64 440 ɫɚɧ. ɩ-ɤ 
14:00 15,28 15,28 15,28 -14,56 29,64 440 ɫɚɧ. ɩ-ɤ 
15:00 15,28 15,29 15,29 -14,56 29,65 440 ɫɚɧ. ɩ-ɤ 
16:00 15,29 15,30 15,29 -14,56 29,65 441 ɫɚɧ. ɩ-ɤ 

 
ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ȼɗɊ ɞɚɧɧɵɯ ɩɨ ɬɢɩɢɱɧɵɦ ɫɭɬɤɚɦ 

ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɫɬɪɨɢɬɫɹ ɨɛɳɢɣ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 

2.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 2.4 ɢ 
ɬɚɛɥɢɰɚɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɤɚɤ ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɡɚ ɫɭɬɤɢ 
ɜɧɭɬɪɢ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ. ȼ ɫɪɟɞɧɟɦ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɡɚ ɜɟɫɶ ɝɨɞ 
ɫɨɫɬɚɜɥɹɟɬ 1886 Ɇȼɬ. 

ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ. Ɋɚɫɫɦɨɬɪɢɦ 2 ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 1071 Ɇȼɬ ɢ 2453 Ɇȼɬ. 

ɉɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 1071 Ɇȼɬ ɫɬɚɧɰɢɹ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ȼɵɪɚɛɨɬɤɚ 
ɡɚ ɝɨɞ ɫɨɫɬɚɜɢɬ 6,18 ɦɥɪɞ ɤȼɬ·ɱ, ɱɬɨ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɞɟɧɶɝɢ ɩɪɢ ɫɬɨɢɦɨɫɬɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɬɚɪɢɮɚɦ ɘɝɚ 4,02 ɪɭɛ/ɤȼɬ·ɱ ɫɨɫɬɚɜɢɬ 24,835 ɦɥɪɞ ɪɭɛɥɟɣ. 
Ȼɭɞɟɬ ɢɦɟɬɶɫɹ 11 ɦɟɫɹɰɟɜ ɫ ɯɨɥɨɫɬɵɦɢ ɫɛɪɨɫɚɦɢ, ɱɬɨ ɡɚ ɝɨɞ ɫɨɫɬɚɜɢɬ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 61% ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɜ ɫɬɜɨɪɟ ɩɥɨɬɢɧɵ. ɑɢɫɥɨ 
ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ – 11134. 

ɉɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 2453 Ɇȼɬ ɫɬɚɧɰɢɹ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɜ ɩɢɤɨɜɨɣ 
ɢ ɩɨɥɭɩɢɤɨɜɨɣ ɱɚɫɬɹɯ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɧɨ 3 ɦɟɫɹɰɚ ɫ ɯɨɥɨɫɬɵɦɢ 
ɫɛɪɨɫɚɦɢ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ. ȼɵɪɚɛɨɬɤɚ ɡɚ ɝɨɞ ɫɨɫɬɚɜɢɬ 10,47 ɦɥɪɞ 
ɤȼɬ·ɱ, ɱɬɨ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɞɟɧɶɝɢ ɫɨɫɬɚɜɢɬ 41,489 ɦɥɪɞ ɪɭɛɥɟɣ. ɏɨɥɨɫɬɵɟ ɫɛɪɨɫɵ 
ɡɚ ɝɨɞ ɫɨɫɬɚɜɢɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 19% ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɜ ɫɬɜɨɪɟ 
ɩɥɨɬɢɧɵ. 

14,30
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əɧɜɚɪɶ

Ɏɟɜɪɚɥɶ

Ɇɚɪɬ

Ⱥɩɪɟɥɶ

Ɇɚɣ

ɂɸɧɶ

ɂɸɥɶ

Ⱥɜɝɭɫɬ

ɋɟɧɬɹɛɪɶ

Ɉɤɬɹɛɪɶ

ɇɨɹɛɪɶ

Ⱦɟɤɚɛɪɶ
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ɉɨɦɢɦɨ ɮɢɧɚɧɫɨɜɨɝɨ ɩɪɟɢɦɭɳɟɫɬɜɚ ɬɚɤɠɟ ɢɦɟɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɪɢ 
ɪɟɦɨɧɬɟ ɚɝɪɟɝɚɬɨɜ, ɩɨɫɤɨɥɶɤɭ ɢɯ ɱɢɫɥɨ ɛɭɞɟɬ ɧɚ ɩɨɪɹɞɨɤ ɛɨɥɶɲɟ, ɩɪɢɱɟɦ ɲɢɪɢɧɚ 
ɫɬɜɨɪɚ ɩɨɡɜɨɥɹɟɬ ɢɯ ɪɚɡɦɟɫɬɢɬɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɬɚɧɟɬ ɩɪɨɳɟ ɜɵɜɨɞɢɬɶ ɜ ɪɟɦɨɧɬ 
ɚɝɪɟɝɚɬ ɜ ɫɥɭɱɚɟ ɩɨɥɨɦɤɢ, ɩɨɫɤɨɥɶɤɭ ɢɦɟɸɬɫɹ ɢɫɩɪɚɜɧɵɟ ɢ ɝɨɬɨɜɵɟ ɤ ɪɚɛɨɬɟ 
ɚɝɪɟɝɚɬɵ.  

ȼɚɪɢɚɧɬ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 2453 Ɇȼɬ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ 
ɜɵɝɨɞɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɧɚɛɥɸɞɚɟɬɫɹ ɜɵɫɨɤɚɹ ɜɵɪɚɛɨɬɤɚ ɢ ɦɢɧɢɦɭɦ ɯɨɥɨɫɬɵɯ 
ɫɛɪɨɫɨɜ, ɚ ɬɚɤɠɟ ɨɫɬɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɤɪɵɜɚɬɶ ɩɢɤɨɜɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɚ 
ɧɚɝɪɭɡɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɧɢ ɦɟɫɹɰɟɜ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ȼɨɥɠɫɤɨɣ Ƚɗɋ – ɷɬɨ ɫɭɦɦɚ ɪɚɛɨɱɟɣ ɢ ɪɟɡɟɪɜɧɨɣ 
ɦɨɳɧɨɫɬɟɣ. Ɋɟɡɟɪɜ ɞɥɹ ȼɨɥɠɫɤɨɣ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɪɚɜɧɵɦ 30% ɨɬ 
ɫɪɟɞɧɟɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɡɚ ɝɨɞ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 2.5. 

 
Ɍɚɛɥɢɰɚ 2.5 – Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 

Ɇɟɫɹɰ 
Ɇɚɤɫ.ɪɚɛɨɱɚɹ 

ɦɨɳɧɨɫɬɶ Ƚɗɋ ɡɚ 
ɦɟɫɹɰ, Ɇȼɬ 

ɋɪɟɞɧɹɹ ɪɚɛɨɱɚɹ 
ɦɨɳɧɨɫɬɶ ɡɚ ɝɨɞ, 

Ɇȼɬ 

Ɋɟɡɟɪɜɧɚɹ 
ɦɨɳɧɨɫɬɶ, 

Ɇȼɬ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, 

Ɇȼɬ 
əɧɜɚɪɶ 1071 

1886 567 2453 

Ɏɟɜɪɚɥɶ 1307 
Ɇɚɪɬ 1549 

Ⱥɩɪɟɥɶ 2381 
Ɇɚɣ 2381 

ɂɸɧɶ 2381 
ɂɸɥɶ 2381 

Ⱥɜɝɭɫɬ 2145 
ɋɟɧɬɹɛɪɶ 2199 
Ɉɤɬɹɛɪɶ 1979 
ɇɨɹɛɪɶ 1744 
Ⱦɟɤɚɛɪɶ 1112 

 
2.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ  

 
ɉɨ ɞɚɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 2.4 ɢ ɬɚɛɥɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, 

ɨɩɪɟɞɟɥɹɟɦ ɜɵɪɚɛɨɬɤɭ ɡɚ ɫɭɬɤɢ ɗȽɗɋ.ɫɭɬ. Ⱦɚɥɟɟ, ɭɦɧɨɠɢɜ ɜɵɪɚɛɨɬɤɭ ɡɚ ɫɭɬɤɢ ɧɚ 
ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɜ ɦɟɫɹɰɟ, ɩɨɥɭɱɢɦ ɜɵɪɚɛɨɬɤɭ ɡɚ ɦɟɫɹɰ. ɉɪɨɫɭɦɦɢɪɨɜɚɜ 
ɡɧɚɱɟɧɢɹ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ ɩɨɥɭɱɢɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ɋɟɡɭɥɶɬɚɬɵ 
ɜɧɟɫёɦ ɜ ɬɚɛɥɢɰɭ 2.6.  
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Ɍɚɛɥɢɰɚ 2.6 – Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 

Ɇɟɫɹɰ 
ȼɵɪɚɛɨɬɤɚ ɡɚ ɫɭɬɤɢ, 

ɦɥɧ.ɤȼɬ·ɱ 
ȼɵɪɚɛɨɬɤɚ ɡɚ 

ɦɟɫɹɰ, ɦɥɧ.ɤȼɬ·ɱ 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ 

ɜɵɪɚɛɨɬɤɚ, ɦɥɪɞ.ɤȼɬ·ɱ 
əɧɜɚɪɶ 12,19 377,84 

10,27 

Ɏɟɜɪɚɥɶ 12,92 374,71 
Ɇɚɪɬ 15,70 486,63 

Ⱥɩɪɟɥɶ 57,15 1714,47 
Ɇɚɣ 57,13 1771,16 

ɂɸɧɶ 57,15 1714,38 
ɂɸɥɶ 29,77 922,93 

Ⱥɜɝɭɫɬ 26,55 822,94 
ɋɟɧɬɹɛɪɶ 22,65 679,37 
Ɉɤɬɹɛɪɶ 18,31 567,66 
ɇɨɹɛɪɶ 16,21 486,33 
Ⱦɟɤɚɛɪɶ 12,97 402,11 

 
2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
Ɉɫɧɨɜɨɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɫɥɭɠɢɬ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ.  
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɛɨɱɭɸ 

ɦɨɳɧɨɫɬɶ ɢ ɪɟɡɟɪɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ 
ɭɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ: ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ Ɍɗɋ, ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 
ɫɨɫɬɚɜɥɹɟɬ 1% ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɢɯ ɪɚɛɨɱɢɦ ɦɨɳɧɨɫɬɹɦ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 ˓̍ˏ

˒˓.ʒЭʠ=̝̟
˕˒˓
.ʒЭʠ∙

 
Ⱥɧɚɥɨɝɢɱɧɨ ɧɚɯɨɞɢɬɫɹ ɪɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜ ɈȾɍ ɘɝɚ 

Ƚɗɋ: ɑɢɪɤɟɣɫɤɨɣ, ɂɪɝɚɧɚɣɫɤɨɣ ɢ ɤɚɫɤɚɞɚ Ʉɭɛɚɧɫɤɢɯ Ƚɗɋ.  
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɨɥɧɨɝɨ ɩɨɤɪɵɬɢɹ 

ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. Ⱦɥɹ ɹɧɜɚɪɹ:  
 N˓˃˄ʡЭʠ = Pˏ ˃ˍ˔ − N˓˃˄˒˓.ʒЭʠ − N˓˃˄˔˖˜.ʒЭʠ = ͳ͵͸ͲͶ − ͳͲ͹ͳ − ͳͶ͸͵ = =̞
 
 
 
 
 
 
 
 
 
 

 
ɝɞɟ Pˏ ˃ˍ˔ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɧɚɝɪɭɡɤɚ. 
 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ɍɗɋ  
ܨ˓  ˈˏʡЭʠ = ˖ܰ˔˕ʡЭʠʹ ∙ ͳ ˏˈ˔ˢ˙ = ͳʹͳͷͻʹ = ͸Ͳ͹ͻ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ .                                 ሺʹ.ͳͲሻ 
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Ⱦɚɧɧɚɹ ɪɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɦɟɧɶɲɟ ɩɥɨɳɚɞɢ ɩɪɨɜɚɥɚ ɝɪɚɮɢɤɚ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. Ɋɚɫɩɪɟɞɟɥɢɦ ɷɬɭ ɪɟɦɨɧɬɧɭɸ ɩɥɨɳɚɞɶ ɦɟɠɞɭ ɚɩɪɟɥɟɦ, 
ɦɚɟɦ, ɢɸɧɟɦ, ɢɸɥɟɦ, ɚɜɝɭɫɬɨɦ ɢ ɫɟɧɬɹɛɪɟɦ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ 
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 

 
Ɍɚɛɥɢɰɚ 2.7 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

Ɇɟɫɹɰ 
ɇɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɉɪɨɟɤɬɢɪɭɟɦɚɹ (ȼɨɥɠɫɤɚɹ) Ƚɗɋ 

Ɋɦɚɤɫ, 
Ɇȼɬ 

Ɋɧ.ɪ., Ɇȼɬ Ɋɚ.ɪ., Ɇȼɬ Nɪɚɛ, Ɇȼɬ Nɧ.ɪ., Ɇȼɬ 
Nɪɟɦ., 
Ɇȼɬ 

əɧɜɚɪɶ 13604 136 1089 1071 57 102 
Ɏɟɜɪɚɥɶ 13256 133 1060 1307 64 102 

Ɇɚɪɬ 12653 127 1012 1549 72 - 
Ⱥɩɪɟɥɶ 11958 120 957 2381 72 - 

Ɇɚɣ 11355 114 908 2381 68 - 
ɂɸɧɶ 11007 110 881 2381 69 - 
ɂɸɥɶ 11007 110 881 2381 66 102 

Ⱥɜɝɭɫɬ 11355 114 908 2145 74 - 
ɋɟɧɬɹɛɪɶ 11958 120 957 2199 81 - 
Ɉɤɬɹɛɪɶ 12653 127 1012 1979 81 - 
ɇɨɹɛɪɶ 13256 133 1060 1744 76 - 
Ⱦɟɤɚɛɪɶ 13604 136 1088 1112 59 102 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.7 

Ɇɟɫɹɰ 
ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ Ɍɗɋ 

Ɋɦɚɤɫ, 
Ɇȼɬ 

Ɋɧ.ɪ., Ɇȼɬ 
Nɪɟɦ., 
Ɇȼɬ 

Nɪɚɛ, Ɇȼɬ Nɚ.ɪ., Ɇȼɬ 
Nɪɟɦ., 
Ɇȼɬ 

əɧɜɚɪɶ 1463 79 - 11070 1089 - 
Ɏɟɜɪɚɥɶ 1400 69 - 10549 1060 - 

Ɇɚɪɬ 1188 55 78 9916 1012 - 
Ⱥɩɪɟɥɶ 1553 47 - 8024 957 476 

Ɇɚɣ 1605 46 - 7369 908 1134 
ɂɸɧɶ 1405 41 - 7221 881 1513 
ɂɸɥɶ 1568 44 - 7058 881 1427 

Ⱥɜɝɭɫɬ 1162 40 - 8048 908 1134 
ɋɟɧɬɹɛɪɶ 1030 38 78 8729 957 398 
Ɉɤɬɹɛɪɶ 1118 46 78 9556 1012 - 
ɇɨɹɛɪɶ 1288 56 - 10224 1060 - 
Ⱦɟɤɚɛɪɶ 1437 77 78 11055 1088 - 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɫɥɭɠɢɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɇɟɬɨɞɢɤɚ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɢɜɟɞɟɧɚ ɜ 
ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ». [1]. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.1. Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɇȻ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɦɨɳɧɨɫɬɢ 
ɝɟɧɟɪɚɬɨɪɚ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

ɬɭɪɛɢɧɵ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ 
ɫɚɧɢɬɚɪɧɨɦɭ 

ɩɨɩɭɫɤɭ Qʜʐ, ˏଷ/c 
Zʜʐ, ˏ 

∇ʜʞʢ, ˏ 
∇ʢʛʝ, ˏ 

ʜʟ,ˏ ʜʒЭʠ,ˏ QʒЭʠ, ˏଷ/c 
ʜʒЭʠ,ˏ QʒЭʠ, ˏଷ/c 

ʜʒЭʠ,ˏ QʒЭʠ, ˏଷ/c 
0 -29,80 44,90 44,02 44,45 22,5 12826 21,39 13491 14 1750 

5000 -20,00 28,58 27,68 28,13 22,25 12970 21,34 13444 15 1750 
10000 -16,13 23,56 22,66 23,11 22 13117 21,29 13319 16 1750 
15000 -14,34 21,78 20,88 21,33 21,75 13268 21,24 13117 17 1750 
20000 -13,24 21,02 20,12 20,57 21,5 13422 21,19 12843 18 1750 
25000 -11,82 20,35 19,45 19,90 21,35 13517 21,14 12500 19 1750 
30000 -10,39 19,56 18,66 19,11 21,23 13596 21,09 12095 20 1750 
35000 -8,96 18,76 17,86 18,31     21 1750 
40000 -7,66 18,09 17,19 17,64     22 1750 
45000 -6,49 17,56 16,66 17,11     23 1750 
50000 -5,31 17,02 16,12 16,57     24 1750 
55000 -3,96 16,28 15,38 15,83     25 1750 
60000 -2,41 15,86 14,76 15,31     26 1750 
65000 -1,13 15,36 14,46 14,91     27 1750 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 

3.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
ɇɚɱɚɥɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ 

ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɥɭɠɢɬ ɧɚɯɨɠɞɟɧɢɟ ɜɟɥɢɱɢɧ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɵɛɨɪɚ 
ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ. Ɍɚɤɨɜɵɦɢ ɹɜɥɹɸɬɫɹ:  

- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax, ɪɚɜɧɵɣ 29,65 ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɬɨɱɤɚ 
ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ (ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ) 
ɫ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɩɪɢ ɇɉɍ. 

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmin, ɪɚɜɧɵɣ 15,10 ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɬɨɱɤɚ 
ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɫ ɥɢɧɢɟɣ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɭɪɛɢɧɵ. 

- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɇɪɚɫɱ, ɪɚɜɧɵɣ 21,39 ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɬɨɱɤɚ 
ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ, ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɬɭɪɛɢɧɵ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɛɨɪ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɬɢɩɨɜ 
ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɦɚɬɟɪɢɚɥɚɦ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɭɫɥɨɜɢɹɦɢ:  

- ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ, ɭɤɚɡɚɧɧɨɝɨ ɜ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ; 
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- ɡɧɚɱɟɧɢɟ ɨɬɧɨɲɟɧɢɹ ɇmin/ Hmax, ɪɚɫɫɱɢɬɚɧɧɨɟ ɜ ɪɚɛɨɬɟ, ɧɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ; 

- ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɛɢɪɚɬɶ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 

ȼ ɬɚɛɥɢɰɟ 3.2 ɭɤɚɡɚɧɵ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɬɢɩɨɜ ɬɭɪɛɢɧ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɜɵɲɟɭɤɚɡɚɧɧɵɦ ɭɫɥɨɜɢɹɦ. 

 
Ɍɚɛɥɢɰɚ 3.2 – Ɍɭɪɛɢɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɉɚɪɚɦɟɬɪ 
Ɍɢɩ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɉɅ30ɚ-ȼ ɉɅ30ɛ-ȼ 
ɇɩɪɟɞ, ɦ 30 30 

ɇmin/Hmax 0,71 0,71 
n'Iopt, ɦɢɧ-1 126 130 
Q'Iopt, ɥ/ɫ 890 1270 
ɦ opt 0,912 0,911 

QI max, ɥ/ɫ 1950 1900 
D'1 m, ɦ 0,46 0,46 
Hɦɨɞ, ɦ 4 8 
tɦɨɞ, 0ɋ 5 21 

νɦɨɞ·10-6, ɦ2/ɫ 1,52 0,99 
 
Ɂɚɬɟɦ ɩɨ ɦɟɬɨɞɢɤɟ, ɢɡɥɨɠɟɧɧɨɣ ɜ ɝɥɚɜɚɯ 12.1 ɢ 12.2 ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ 

«ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ» [1], ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɬɢɩɨɜ ɝɢɞɪɨɬɭɪɛɢɧ ɢ ɢɯ 
ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ30ɚ-ȼ ɉɅ30ɛ-ȼ 
D1, ɦ 7,5 8 8,5 9 9,5 7,5 8 8,5 9 9,5 
ɬ 0,931 0,932 0,932 0,933 0,933 0,915 0,915 0,916 0,916 0,917 

N'ɚ, Ɇȼɬ 87,3 99,4 112,2 125,9 140,3 
8571

8 
9760

0 
1102
57 

1236
89 

1378
97 

Z' ɲɬ 28,11 24,69 21,86 19,49 17,48 28,62 25,13 22,25 19,83 17,79 
Za, ɲɬ 30 26 22 20 18 30 26 24 20 18 

Nɚ, Ɇȼɬ 81,8 94,3 111,5 122,6 136,3 
6455

3 
7214

7 
8176

7 
1226
50 

1362
78 

n'c, ɨɛ/ɦɢɧ 79,7 74,7 70,4 66,5 63,0 79,0 74,1 69,7 65,9 62,4 
nɫ ɨɛ/ɦɢɧ 83,3 75 71,4 68,2 68,2 83,3 75 71,4 68,2 68,2 

n'max, 
ɨɛ/ɦɢɧ 

113,4 110,5 112,5 153,9 162,4 114,5 111,4 113,5 155,2 163,8 

n'ɪɚɫɱ, 
ɨɛ/ɦɢɧ 

112,9 109,9 111,9 129,3 136,4 113,9 110,9 112,9 130,4 137,6 

n'min, 
ɨɛ/ɦɢɧ 

95,9 93,4 95,1 109,8 115,9 96,7 94,2 95,9 110,8 116,9 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.3 
ɉɚɪɚɦɟɬɪ ɉɅ30ɚ ɉɅ30ɛ 
Q·,ɇɪɚɫɱ 1,654 1,566 1,639 1,609 1,604 1,219 1,198 1,202 1,609 1,604 

Q·, ɇmax 1,014 0,960 1,005 0,986 0,983 0,747 0,734 0,737 0,986 0,983 
Q’I, Hmax 1,393 1,224 1,084 0,644 0,694 0,937 0,823 0,729 0,650 0,583 
Q’I, Hmin 1,648 1,448 1,282 0,903 0,972 1,108 0,974 0,862 0,911 0,817 

 
ɋɨɩɨɫɬɚɜɢɦ ɪɚɡɥɢɱɧɵɟ ɬɭɪɛɢɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
- ɨɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
- ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ; 
Ʌɭɱɲɢɦ ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ ɬɭɪɛɢɧɚ ɉɅ30ɚ-ȼ-950, ɫ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 

nɫ=68,2 ɨɛ/ɦɢɧ. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 18. Ɋɚɛɨɱɚɹ ɡɨɧɚ 
ɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ-950 ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇𝑍˓.ˍ. = 𝑍ː˄ሺܳː˄ሻ +  ௦                (3.1)ܪ
 

ɝɞɟ 𝑍ː˄ሺܳː˄ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

 ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmax ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
 ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ Hɪ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
 ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɧɚ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
௦ܪ  = ͳͲ,͵ − 𝑍ː˄ሺܳː˄ሻͻͲͲ − 𝜎 · ܪ − ௦ܪ∆ + ∆𝑍˘.˒ˎ,                                               ሺ͵.ʹሻ 

 
ɝɞɟ  ∆ܪ௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ı ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 

 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  
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ɇ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); 
Zɯ.ɩɥ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 

ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅ-ɬɭɪɛɢɧ Zɯ.ɩɥ.=0. 
 
ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ȼɨɥɝɚ ɜɩɚɞɚɟɬ ɜ Ʉɚɫɩɢɣɫɤɨɟ ɦɨɪɟ, ɡɧɚɤ ɩɟɪɟɞ ɜɬɨɪɵɦ 

ɫɥɚɝɚɟɦɵɦ ɦɟɧɹɟɬɫɹ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ, ɬɚɤ ɤɚɤ Ʉɚɫɩɢɣɫɤɨɟ ɦɨɪɟ ɧɚɯɨɞɢɬɫɹ 
ɧɢɠɟ Ȼɚɥɬɢɣɫɤɨɝɨ ɩɨ ɭɪɨɜɧɸ. 

ɉɪɢ ɇmax: 
 Hୱ = ͳͲ,͵ + ሺ−ʹͶ,ʹ͵ሻͻͲͲ − Ͳ,͵͵ͺ ∙ ʹͻ,͸ͷ − ͳ,ͷ = −ͳ,ʹͷ ˏ.                            
 
ɉɪɢ Hɪ: 
 Hୱ = ͳͲ,͵ + ሺ−ʹ͵,͸ͲሻͻͲͲ − Ͳ,ͺͶ͸ ∙ ʹͳ,͵ͻ − ͳ,ͷ = −ͻ,͵ʹ ˏ.                          
 
ɉɪɢ Hmin: 
 Hୱ = ͳͲ,͵ + ሺ−ʹ͵,ͷͺሻͻͲͲ − Ͳ,͹͸ͷ ∙ ͳͷ,ͳͲ − ͳ,ͷ = −ʹ,͹ͺ ˏ.                           
 
ɂɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɢɪɚɟɬɫɹ ɬɨ, ɩɪɢ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɨɛɟɫɩɟɱɟɧɚ 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ. ɉɨ ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɜɵɫɨɬɚ 
ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ Hs=-9.32 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɛɭɞɟɬ ɪɚɜɧɚ:  

 ∇ʟʙ= ZʜʐሺQʜʐሻ − Hୱ = −Ͳ,͹ʹ − ͻ,͵ʹ = −ͳͲ,ͲͶ ˏ.            (3.3) 
 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ  
 
ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢ ɧɨɦɢɧɚɥɶɧɨɣ 

ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɬɭɪɛɢɧɵ ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɢɬɶ ɜɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɹɜɥɹɟɬɫɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ  
ɋȼɎ-1500/130-88. 

Ɋɚɫɫɱɢɬɚɟɦ ɧɨɦɢɧɚɥɶɧɭɸ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ɢ ɱɢɫɥɨ ɩɨɥɸɫɨɜ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 

 Sːˑˏ = Nacos φ = ͳ͵͸,͵Ͳ,ͺͷ = ͳ͸Ͳ ʛʑʏ,                                                                    ሺ͵.Ͷሻ 

 
ɝɞɟ cos φ=0,85 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ:  
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p = ͸Ͳ · fnୡ = ͸Ͳ · ͷͲ͸ͺ,ʹ = ͺͺ,                                                                                     ሺ͵.ͷሻ 

 
ɝɞɟ f – ɱɚɫɬɨɬɚ ɫɟɬɢ, nc – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ. 

 
ɋɨɝɥɚɫɧɨ ɨɬɪɚɫɥɟɜɨɦɭ ɫɬɚɧɞɚɪɬɭ ɈɌɋ 108.023.06.84 ɜɵɛɢɪɚɟɦ 

ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɫɯɟɦɭ ɤɨɦɩɨɧɨɜɤɢ ɚɝɪɟɝɚɬɚ ɡɨɧɬɢɱɧɨɝɨ ɬɢɩɚ ɫ ɞɜɭɦɹ 
ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɩɨɞɲɢɩɧɢɤɚɦɢ (ɝɟɧɟɪɚɬɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɭɫɬɚɧɨɜɥɟɧ ɜ 
ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɟ). 

 
3.5 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
3.5.1 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, 

ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɱɢɫɥɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɫɩɪɚɜɨɱɧɨɦ ɩɨɫɨɛɢɢ 

«Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ», 
ɱɚɫɬɶ 1, ɫɬɪ. 144 [3], ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ Ɇɇɍ ɞɥɹ ɧɚɩɨɪɚ 30 ɦ ɢ D1 – 9,5 ɦ:  

Ɇɇɍ 20/2-40-20-3 – ɫ ɞɜɭɦɹ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚɦɢ ɨɛɴɟɦɨɦ 20 ɦ3, 
ɪɚɫɫɱɢɬɚɧɧɵɦ ɧɚ ɞɚɜɥɟɧɢɟ 4 ɆɉȺ ɢ ɫɥɢɜɧɵɦ ɛɚɤɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 20 ɦ3 ɢ ɬɪɟɦɹ 
ɧɚɫɨɫɚɦɢ. 

 
3.5.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3] (ɬɚɛɥɢɰɚ 9.2, ɫɬɪ. 103), ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. 

Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ, ɬɨ ɜɵɛɢɪɚɟɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ -
ɗȽɊɄ-2ɂ1-100-4, ɬɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ – 2ɂ1; ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ 
ɡɨɥɨɬɧɢɤɚ 100 ɦ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 

 
3.6 ȼɵɛɨɪ ɤɪɚɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ȼɵɛɢɪɚɹ ɬɢɩɵ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɤɪɚɧɨɜ, ɫɥɟɞɭɟɬ 

ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: 
1) Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ ɦɚɫɫɵ ɧɚɢɛɨɥɟɟ 

ɬɹɠɟɥɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɭɡɥɚ. 
2) ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ȽȺ ɧɚ ɫɬɚɧɰɢɢ ɛɨɥɟɟ ɩɹɬɢ, ɧɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ. 
3) Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɩɨɫɨɛɢɹ «Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ», ɱɚɫɬɶ 2, ɫɬɪ. 51 [3] ɜɵɛɢɪɚɟɦ 2 ɦɨɫɬɨɜɵɯ 
ɤɪɚɧɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 2ɯ(450/100). Ⱦɜɚ ɤɨɡɥɨɜɵɯ ɤɪɚɧɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 2ɯ(200/30) ɢ ɞɜɚ ɤɨɡɥɨɜɵɯ ɤɪɚɧɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 2ɯ70 ɬɨɧɧ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

 
Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ȼɨɥɠɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞaɱɭ ɦɨɳɧɨɫɬɢ ɜ 

ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥyɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜeɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨɣ 
ɧɚɞɟɠɧɨɫɬɢ, ɦɚɧёɜɪɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼɫɟ ɝɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɤɨɥɢɱɟɫɬɜɟ ɚɝɪɟɝɚɬɨɜ ɢ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ 
ɧɢɯ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɛɪɚɬɶ ɭɤɪɭɩɧɟɧɧɵɟ ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɜɚ ɝɟɧɟɪɚɬɨɪɚ. 

 
4.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 0,2% ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ: 
 Sʠ.ʜ. = Ͳ,ͲͲʹ · Sʒ,ːˑˏ = Ͳ,ͲͲʹ · ͳ͸Ͳ = Ͳ,͵ʹ ʛʑ · ʏ.           (4.1) 

 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 Sʡ˔.ː. ൒ Sʠ.ʜ..                 (4.2) 
 

ɝɞɟ Sʡ˔.ː. – ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
 
ɋɨɝɥɚɫɧɨ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɟ «ɊɭɫȽɢɞɪɨ», ɩɪɢɦɟɧɹɟɦ ɫɭɯɢɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [14] ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 0,4 ɤȼ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɶɸ 1000ɤȼ·Ⱥ ɢ 
ɧɚɩɪɹɠɟɧɢɟɦ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 8%, ɧɨ ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɦɨɠɧɨ 
ɩɪɢɦɟɧɹɬɶ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɦɨɳɧɨɫɬɶɸ 1600ɤȼ·Ⱥ.  

ȼɵɛɢɪɚɟɦ ɌɋɅ-1600/10. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1 
 

Ɍɚɛɥɢɰɚ 4.1 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɅ-1600/10 

Sɧɨɦ, Ɇȼ·Ⱥ 
Uɧɨɦ, ɤȼ 

Uɤ, % ∆Ɋɤ, ɤȼɬ ∆Ɋɯɯ, ɤȼɬ 
Uȼɇ Uɇɇ 

1,6 10 0,4 5,2 16 2,9 
 

Ʉɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 n = Sʠ.ʜ.Sʡ˔.ː. = ͷ,ͺͳ,͸ ≈ Ͷ.                                                                                                ሺͶ.͵ሻ 
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ȼ ɫɜɹɡɢ ɫ ɩɨɜɵɲɟɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɞɟɠɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ɟɳɟ 4 
ɪɟɡɟɪɜɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ȼ ɫɜɹɡɢ ɫ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɶɸ ɫɬɚɧɰɢɢ, ɢ ɧɚɥɢɱɢɟɦ ɦɨɳɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 
ɫɨɨɪɭɠɚɟɬɫɹ 2 ɫɬɭɩɟɧɢ ɧɚɩɪɹɠɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 10,5 ɢ 0,4 ɤȼ. ɋɯɟɦɚ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɹɦɚɹ. 

Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɋɇ Ƚɗɋ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɋɟɤɰɢɢ 10,5 ɤȼ ɩɢɬɚɸɬɫɹ ɨɬ ɱɟɬɵɪɟɯ 
ɚɝɪɟɝɚɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ɍɋɇ1, Ɍɋɇ2, Ɍɋɇ3, Ɍɋɇ4 ɬɢɩɚ 
ɌɋɅ-2500/15, ɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɟɧɨ ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɨɬ ɧɢɡɲɟɣ ɨɛɦɨɬɤɢ 
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɜɹɡɢ ȺɈȾɐɌɇ-167000/500/220. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɡɚɢɦɧɨɟ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ. ɋɜɹɡɶ ɫɟɤɰɢɢ 10,5 ɢ 0,4 ɤȼ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌɋɅ-1600/10. ɇɚ ɫɬɭɩɟɧɢ 0,4 ɤȼ ɢɦɟɟɬɫɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ 
ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɚɝɪɟɝɚɬɧɵɯ ɧɭɠɞ. ɉɚɫɩɨɪɬ 
ɌɋɅ-2500/15 ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌɋɅ-2500/15 

Sɧɨɦ, Ɇȼ·Ⱥ 
Uɧɨɦ, ɤȼ 

Uɤ, % ∆Ɋɤ, ɤȼɬ ∆Ɋɯɯ, ɤȼɬ 
Uȼɇ Uɇɇ 

2,5 13,8 10,5 5,0 20 3,4 
 

4.3 ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 
ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ.  

Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ ɨɩɪɟɞɟɥɢɬɫɹ: 
 S˓˃˔˚ = ʹ · (Sʒ,ːˑˏ − Sʠ.ʜ.) = ʹ · ሺͳ͸Ͳ − Ͳ,ͲͲʹ · ͳ͸Ͳሻ = = ͵ͳͻ,͵͸ ʛʑ ∙ ʏ;                  (4.4) 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɑȺɈ «Ɂɚɩɨɪɨɠɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɌȾɐ-400000/220 ɢ ɌȾɐ-400000/500. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 
4.3 ɢ 4.4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/220 

Sɧɨɦ, Ɇȼ·Ⱥ 
Uɧɨɦ, ɤȼ 

Uɤ, % ∆Ɋɤ, ɤȼɬ ∆Ɋɯɯ, ɤȼɬ Iɯ, % 
Uȼɇ Uɇɇ 

400 242 13,8 11 880 205 0,03 
 
Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/500 

Sɧɨɦ, Ɇȼ·Ⱥ 
Uɧɨɦ, ɤȼ 

Uɤ, % ∆Ɋɤ, ɤȼɬ ∆Ɋɯɯ, ɤȼɬ Iɯ, % 
Uȼɇ Uɇɇ 

400 500 13,8 13 790 315 0,70 
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4.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɫ Ɋɍ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ: 
 S∑ = nˆ ∙ ሺSˆ − Sʠ.ʜ.ሻ = ͳͺ ∙ ሺͳ͸Ͳ − Ͳ,͵ʹሻ = ʹͺ͹Ͷ,ʹ ʛʑ ∙ ʏ.          (4.5) 
 
Ɇɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ 500 ɤȼ: 
 S∑  

ହ଴଴ = nˆ ∙ ሺSˆ − Sʠ.ʜ.ሻ = ͳͲ ∙ ሺͳ͸Ͳ − Ͳ,͵ʹሻ = ͳͷͻ͸,ͺ ʛʑ ∙ ʏ.         (4.6) 
 
Ɇɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ 220 ɤȼ: 
 S∑  

ଶଶ଴ = nˆ ∙ ሺSˆ − Sʠ.ʜ.ሻ = ͺ ∙ ሺͳ͸Ͳ − Ͳ,͵ʹሻ = ͳʹ͹͹,Ͷ ʛʑ ∙ ʏ.          (4.7) 
 
Ⱦɥɹ ɫɟɬɢ 220 ɤȼ ɢ ɜɵɲɟ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ʌɗɉ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ 

ɡɧɚɱɟɧɢɹɦɢ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ Ʉ. Ⱦɥɹ ȼɅ 500 ɤȼ ɢ 220 ɤȼ 
ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 900 Ɇȼɬ ɢ 135 Ɇȼɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ 
ɤɨɷɮɮɢɰɢɟɧɬ Ʉ – 1 ɢ 1,2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ȼɅ ɨɬ Ɋɍ 500ɤȼ: 
 nହˎ଴଴ = S∑  

ହ଴଴ · cos φ˔ሺK · Pː ˃˕ሻ = ͳͷͻ͸,ͺ · Ͳ,ͺͶሺͳ · ͻͲͲሻ = ͳ,Ͷͻ,                                                  ሺͶ.ͺሻ   
ɝɞɟ K – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ; cos φ˔ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɪɚɜɧɵɣ 0,84; 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɱɢɫɥɨ ȼɅ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ n=nɥ+1=3. 
Ɍɚɤ ɤɚɤ ɫɟɬɶ ɢɦɟɟɬ ɧɚɩɪɹɠɟɧɢɟ 500 ɤȼ, ɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɳɟɩɥɟɧɢɟ ɮɚɡɵ 

ɧɚ 3 ɩɪɨɜɨɞɚ ɩɨ ɭɫɥɨɜɢɹɦ ɤɨɪɨɧɵ. 
 I˓˃˄ = S∑͵ · nˎ ∙ √͵ ∙ Uːˑˏ = ͳͷͻ͸,ͺ͵ · ͵ ∙ √͵ ∙ ͷͲͲ = Ͳ,ʹͲͷ ˍʏ.                                 ሺͶ.ͻሻ 
 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ȼɅ 500 ɤȼ: 
 I˓˃˔˚ = Ƚʡ ∙ Ƚ୧ ∙ I˓˃˄ = ͳ,Ͳ ∙ ͳ,Ͳͷ ∙ ʹͲͷ = Ͳ,ʹͳͷ ˍʏ,         (4.10) 
 

ɝɞɟ Ƚ୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦaɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ; Ƚʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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ɂɫɯɨɞɹ ɢɡ ɡɧaɱɟɧɢɹ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɢ ɦɢɧɢɦaɥɶɧɨɝɨ ɞɢɚɦeɬɪɚ ɩɪɨɜɨɞɚ ɩɨ 
ɭɫɥɨɜɢɹɦ ɧeɞoɩɭɳɟɧɢɹ ɤɨɪɨɧɵ ȼɅ 500 ɤȼ, ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ  
Ⱥɋ – 300/66. Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͹ͷͺ ʏ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ: 
 I˒.˃˅ = S∑͵ · ሺnˎ − ͳሻ · √͵ ∙ Uːˑˏ = ͳͷͻ͸,ͺ͵ · ʹ ∙ √͵ ∙ ͷͲͲ = Ͳ,ʹͷͺ ˍʏ.                  ሺͶ.ͳͳሻ 

 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ-300/66 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0, Ɉɦ/ɤɦ X0, Ɉɦ/ɤɦ b0, 104·ɋɦ/ɤɦ 

3 0,100 0,310 2,64 
 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ȼɅ ɨɬ Ɋɍ 220ɤȼ: 
 nଶˎଶ଴ = S∑  

ଶଶ଴ · cos φ˔ሺK · Pː ˃˕ሻ = ͳʹ͹͹,Ͷ · Ͳ,ͺͶሺͳ,ʹ · ͳ͵ͷሻ = ͸,͸͵,                                                ሺͶ.ͳʹሻ   
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɱɢɫɥɨ ȼɅ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ n=nɥ+1=8. 
 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͳʹ͹͹,Ͷͺ ∙ √͵ ∙ ʹʹͲ = Ͳ,Ͷͳͻˍʏ.                                           ሺͶ.ͳ͵ሻ 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = Ƚʡ ∙ Ƚ୧ ∙ I˓˃˄ = ͳ,Ͳ ∙ ͳ,Ͳͷ ∙ Ͳ,Ͷͳͻ = Ͳ,ͶͶͲ ˍʏ,         (4.14) 
 

ɝɞɟ Ƚ୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦaɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ ; Ƚʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɂɫɯɨɞɹ ɢɡ ɡɧaɱɟɧɢɹ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɢ ɦɢɧɢɦaɥɶɧɨɝɨ ɞɢɚɦeɬɪɚ ɩɪɨɜɨɞɚ ɩɨ 
ɭɫɥɨɜɢɹɦ ɧɟɞɨɩɭɳɟɧɢɹ ɤɨɪɨɧɵ ȼɅ 220 ɤȼ, ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ – 240/32. 
Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸ͳͲ ʏ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ: 
 I˒.˃˅ = S∑ሺnˎ − ͳሻ · √͵ ∙ Uːˑˏ = ͳʹ͹͹,Ͷ͹ ∙ √͵ ∙ ʹʹͲ = Ͳ,Ͷ͹ͻ ˍʏ.                              ሺͶ.ͳͷሻ 
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Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ-240/32 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0, Ɉɦ/ɤɦ X0, Ɉɦ/ɤɦ b0, 104·ɋɦ/ɤɦ 

1 0,121 0,435 2,6 
 
4.5 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
 
ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɛɵɥɨ ɛɵ ɩɪɢɦɟɧɢɬɶ ɄɊɍɗ ɞɥɹ ɨɛɨɢɯ ɤɥɚɫɫɨɜ ɧɚɩɪɹɠɟɧɢɹ: 

220ɤȼ ɢ 500ɤȼ, ɩɨɫɤɨɥɶɤɭ ɄɊɍɗ ɨɬɜɟɱɚɟɬ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɚɞɟɠɧɨɫɬɢ ɜ ɫɜɹɡɢ ɫ ɧɚɢɦɟɧɟɟ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ ɩɪɢ ɧɚɫɬɭɩɥɟɧɢɢ 
ɚɜɚɪɢɣɧɵɯ ɫɨɛɵɬɢɣ, ɄɊɍɗ ɦɨɠɧɨ ɪɚɫɩɨɥɨɠɢɬɶ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ 
ɡɞɚɧɢɸ Ƚɗɋ ɢ ɐɉɍ, ɄɊɍɗ ɛɟɡɨɩɚɫɧɟɟ ɨɛɫɥɭɠɢɜɚɬɶ, ɚ ɬɚɤɠɟ ɄɊɍɗ ɢɦɟɟɬ 
ɛɨɥɶɲɢɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɨɬɥɢɱɢɢ ɨɬ ɈɊɍ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [11] ɞɥɹ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 220ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ 
«ɩɨɥɭɬɨɪɧɚɹ» ɞɥɹ ɫɥɭɱɚɹ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ (13 ɩɪɢɫɨɟɞɢɧɟɧɢɣ). ɋɯɟɦɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. Ⱦɥɹ ɫɥɭɱɚɹ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ (17 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ) ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ «ɞɜɟ ɪɚɛɨɱɢɟ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɟ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚ ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɞɜɭɦɹ ɨɛɯɨɞɧɵɦɢ ɢ ɞɜɭɦɹ 
ɲɢɧɨɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ (14)». ɋɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
4.2. 

 
 

Ɋɢɫɭɧɨɤ 4.1 - ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ 220-17 
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Ɋɢɫɭɧɨɤ 4.2 - ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ 220-14 
 
Ⱦɥɹ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 500ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ «ɉɨɥɭɬɨɪɧɚɹ (17)». Ⱦɥɹ 

ɫɥɭɱɚɹ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
 

 
 

Ɋɢɫɭɧɨɤ 4.3 - ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ 500-17 
 

4.6 ȼɵɛɨɪ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɜɹɡɢ 
 

ȼɵɛɨɪ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɜɹɡɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɞɜɭɦ ɪɟɠɢɦɚɦ: 
ɧɨɪɦɚɥɶɧɵɣ, ɚɜɚɪɢɣɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɨɞɧɨɝɨ ɛɥɨɤɚ ɧɚ ɫɬɭɩɟɧɢ ɫɪɟɞɧɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ: ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɫɜɹɡɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 4.4. 

 

 
 

Ɋɢɫɭɧɨɤ 4.4 - ɋɜɹɡɶ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɜɭɯ ɧɚɩɪɹɠɟɧɢɣ 
ɩɨɫɪɟɞɫɬɜɨɦ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɜɹɡɢ 
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S˄ = P˄cos φˆ = ͵ʹͲ ʛʑ · ʏ.                                                                                  ሺͶ.ͳ͸ሻ 
 S˄,ʠ.ʜ. = P˄ · Ͳ,ʹ% = ͵ʹͲ · Ͳ,ͲͲʹ = Ͳ,͸Ͷ ʛʑ · ʏ.          (4.17) 
 n˄ = Ͷ. 
 Pː ˃ˆ˓ = ݊ˎ · ʟːcos φː = ͺ · ͳͲͲͲ,ͺͷ = ͻͶͳ,ʹ ʛʑ · ʏ.                                                      ሺͶ.ͳͺሻ 

 Qː˃ˆ˓ = Pː · tg φː = ͺͲͲ · Ͳ,͸ʹ = Ͷͻͷ,ͺ ʛʑ · ʏ˓.         (4.19) 
 

ȼɵɛɨɪ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɜɹɡɢ ɫ ɭɱёɬɨɦ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɭɫɥɨɜɢɸ: 

 Sʏʡʠ ൒ S୫a୶,˒ˈ˓k˒ .                                                                                                     ሺͶ.ʹͲሻ 
 
ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ: 
 S˒ˈ˓I = √ሺn˄ · (P˄ − P˄ ,ʠ.ʜ.) − Pː ˃ˆ˓ሻሻଶ + ሺn˄ · (Q˄ − Q˄,ʠ.ʜ.) − Qː˃ˆ˓ሻሻଶ == √ሺͶ · ሺʹ͹ʹ − Ͳ,ͷͶሻ − ͺͲͲሻሻଶ + ሺͶ · ሺͳ͸ͺ,͸ − Ͳ,͵Ͷሻ − Ͷͻͷ,ͺሻሻଶ = = ͵͵͸,͵ ʛʑ · ʏ.               (4.21) 
 
Ⱥɜɚɪɢɣɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɨɞɧɨɝɨ ɛɥɨɤɚ ɧɚ ɫɬɭɩɟɧɢ ɋɇ: 
 S˒ˈ˓II =√ሺሺn˄ − ͳሻ · (P˄ − P˄ ,ʠ.ʜ.) − Pː ˃ˆ˓ሻሻଶ + ሺሺn˄ − ͳሻ · (Q˄ − Q˄,ʠ.ʜ.) − Qː˃ˆ˓ሻሻଶ =√ሺሺͶ − ͳሻ · ሺʹ͹ʹ − Ͳ,ͷͶሻ − ͺͲͲሻሻଶ + ሺሺͶ − ͳሻ · ሺͳ͸ͺ,͸ − Ͳ,͵Ͷሻ − Ͷͻͷ,ͺሻሻଶ = = ͳ͸,ͻͷ ʛʑ · ʏ.                (4.22) 
 
Ⱥɜɚɪɢɣɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ȺɌɫɜ: 
 Sʏʡʠ ൒ S୫a୶,˒ˈ˓k˒ = ͵͵͸,͵ͳ,Ͷ = ʹͶͲ,ʹ ʛʑ · ʏ,                                                       ሺͶ.ʹ͵ሻ 

 
ɝɞɟ kɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɝɪɭɡɤɢ ɞɥɹ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɨɞɧɨɝɨ 
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɜɹɡɢ. 

 
ȼɵɛɢɪɚɟɦ 3xȺɈȾɐɌɇ-167000/500/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.7. 
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Ɍɚɛɥɢɰɚ 4.7 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ȺɈȾɐɌɇ-
167000/500/220 

Sɧɨɦ, 
Ɇȼ·Ⱥ 

Uɧɨɦ, ɤȼ Uɤ,ȼ-ɋ Uɤ,ȼ-ɇ Uɤ,ɋ-ɇ ∆Ɋɤ, 
ɤȼɬ 

∆Ɋɯɯ, 
ɤȼɬ 

Sɇɇ, 
Ɇȼ·А Uȼɇ Uɋɇ Uɇɇ % % % 

167 500/√3 230/√3 10,5 11 35 21,5 300 55 50 
 
4.7 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ 
 
Ɋɚɫɫɦɨɬɪɢɦ ɞɥɹ ɧɚɱɚɥɚ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɤɥɚɫɫɚ 

ɧɚɩɪɹɠɟɧɢɹ 500ɤȼ. ȼɵɛɢɪɚɟɦ ɞɥɹ ɫɪɚɜɧɟɧɢɹ «ɩɨɥɭɬɨɪɧɭɸ» ɫɯɟɦɭ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ: 
 ʙ = a · ʙʟʢହ଴଴ + b · ʙʡହ଴଴,               (4.24) 
 

ɝɞɟ Kʡହ଴଴– ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 500 ɤȼ; Kʟʢହ଴଴–  – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 500 ɤȼ; 
a – ɱɢɫɥɨ ɹɱɟɟɤ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 500 ɤȼ; 
b – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 500 ɤȼ; 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ:  
 KI = ʹͳ · ͻͲ,ͷʹ + ͳͲ · ͳʹ͹,͸ʹ = ͵,ͳ͹͹ ˏˎ˓ˇ ˓˖˄.    

 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
 KII = ͳʹ · ͻͲ,ͷʹ + ͷ · ʹʹͺ,͵͹ = ʹ,ʹʹͺ ˏˎ˓ˇ ˓˖˄.         
 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɬɪɟɛɭɟɬ ɧɚɢɦɟɧɶɲɢɯ ɡɧɚɱɟɧɢɣ 

ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ʖ୧ = Eː · ʙ୧ + ʗ୧,               (4.25) 

 
ɝɞɟ ȿɇ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 
ɨɬɧɨɲɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɤ ɜɵɡɜɚɜɲɢɦ ɢɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ȿɇ=0,15.  

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɫɨɫɬɚɜɹɬ: 
 ʖI = Ͳ,ͳͷ · ͵,ͳ͹͹ + Ͳ,ͳͳ͹ = Ͳ,Ͷ͹͹ ˏˎ˓ˇ ˓˖˄.     
 
Ⱦɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ:  
 ʖII = Ͳ,ͳͷ · ʹ,ʹʹͺ + Ͳ,ͳͳͺ = Ͳ,͵͵Ͷ ˏˎ˓ˇ ˓˖˄.     
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɜɧɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 
ɜɚɪɢɚɧɬɨɜ ɫɯɟɦ ɜɢɞɧɨ, ɱɬɨ ɪɚɡɧɢɰɚ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 5%, ɚ ɢɦɟɧɧɨ 29,98%. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɜɚɪɢɚɧɬ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɛɭɞɟɬ ɛɨɥɟɟ ɜɵɝɨɞɧɵɦ. 

ɋɪɚɜɧɢɦ ɬɪɢ ɜɚɪɢɚɧɬɚ ɞɥɹ ɄɊɍɗ 220 ɤȼ: ɩɟɪɜɵɣ – «ɩɨɥɭɬɨɪɧɚɹ» ɫɯɟɦɚ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɜɬɨɪɨɣ – «ɩɨɥɭɬɨɪɧɚɹ» ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ, 
ɬɪɟɬɢɣ – ɫɯɟɦɚ «ɞɜɟ ɪɚɛɨɱɢɟ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢ ɨɛɯɨɞɧɚɹ 
ɫɢɫɬɟɦɵ ɲɢɧ ɫ ɞɜɭɦɹ ɨɛɯɨɞɧɵɦɢ ɢ ɞɜɭɦɹ ɲɢɧɨɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ» ɢ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

Ⱦɥɹ ɩɟɪɜɨɝɨɨ ɫɥɭɱɚɹ ɛɭɞɟɬ 17 ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɧɚ ɱɬɨ ɩɨɧɚɞɨɛɢɬɫɹ 26 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ 8 ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɞɥɹ ɜɬɨɪɨɝɨ ɫɥɭɱɚɹ – 13 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ, 4 ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ 20 ɜɵɤɥɸɱɚɬɟɥɟɣ. Ⱦɥɹ ɬɪɟɬɶɟɝɨ 
ɫɥɭɱɚɹ ɛɭɞɟɬ 17 ɩɪɢɫɨɟɞɢɧɟɧɢɣ, 23 ɜɵɤɥɸɱɚɬɟɥɹ ɢ 8 ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ: 
 ʙ = c · ʙʟʢଶଶ଴ + 𝑑 · ʙʡଶଶ଴,              (4.26) 
 

ɝɞɟ Kʡଶଶ଴– ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 220 ɤȼ; Kʟʢଶଶ଴–  – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 220 ɤȼ; 
c – ɱɢɫɥɨ ɹɱɟɟɤ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 220 ɤȼ; 
d – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 220 ɤȼ; 

 KI = ʹ͸ · ʹͻ,ͺ͸ + ͺ · ͻʹ,ͳ͸ = ͳ,ͷͳͶ ˏˎ˓ˇ ˓˖˄.     
 KII = ʹͲ · ʹͻ,ͺ͸ + Ͷ · ͳ͹͹,ͲͲ = ͳ,͵Ͳͷ ˏˎ˓ˇ ˓˖˄.     
 KIII = ʹ͵ · ʹͻ,ͺ͸ + ͺ · ͻʹ,ͳ͸ = ͳ,ͶʹͶ ˏˎ˓ˇ ˓˖˄.     
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɹɬ: 
 ʖI = Ͳ,ͳͷ · ͳ,ͷͳͶ + Ͳ,Ͳͷʹ͸ = Ͳ,ʹͺͲ ˏˎ˓ˇ ˓˖˄.     

 ʖII = Ͳ,ͳͷ · ͳ,͵Ͳͷ + Ͳ,ͲͶͻͶ = Ͳ,ʹͶͷ ˏˎ˓ˇ ˓˖˄.      
 ʖIII = Ͳ,ͳͷ · ͳ,ͶʹͶ + Ͳ,Ͳͷʹ͸ = Ͳ,ʹ͸͸ ˏˎ˓ˇ ˓˖˄.     

 
ɉɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɜɚɪɢɚɧɬɵ ɪɚɡɥɢɱɚɸɬɫɹ ɧɚ 12,50%; ɩɟɪɜɵɣ ɢ ɬɪɟɬɢɣ – ɧɚ 

5%; ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ – ɧɚ 7,89%. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɄɊɍɗ 220 ɤȼ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ 
ɩɨ ɫɯɟɦɟ «ɩɨɥɭɬɨɪɧɚɹ» ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ.  
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4.8 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
4.8.1 ɉɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɞɥɹ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ 
 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɢ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ: 
ɂɧɞɭɤɬɢɜɧɨɟ: 
 xʒ = x ′ୢ′ ∙ U ːˑˏଶS ːˑˏ = Ͳ,ͷ͹ ∙ ͳ͵,ͺଶͳ͸Ͳ = Ͳ,͸͹ͺ ʝˏ.                                                   ሺͶ.ʹ͹ሻ 

 
ɝɞɟ x ′ୢ′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 

Uɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 
Sɧɨɦ – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 
Ⱥɤɬɢɜɧɨɟ: 
 rˆ = x∗ʒT˃ ,ʒ ∙ ω = Ͳ,͸͹ͺͲ,ͲͷͲ · ͵ͳͶ = Ͳ,ͲͶ͵ ʝˏ.                                                         ሺͶ.ʹͺሻ 
 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 Eʒ = E∗ʒ′′ · U˄ = ͳ,ͳ͵ · ͳ͵,ͺ = ͳͷ,ͷͻ ˍʑ.                                                         ሺͶ.ʹͻሻ 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
500 ɤȼ: 
ɂɧɞɭɤɬɢɜɧɨɟ: 
 x˔ = UːˑˏଶSˍˊ = ͷͳͷଶͻͲ = ʹͻͶ͸,ͻͶ ʝˏ.                                                                    ሺͶ.͵Ͳሻ 
 
Ⱥɤɬɢɜɧɨɟ: 
 r˔ = x˔ͷͲ = ʹͻͶ͸,ͻͶͷͲ = ͷͺ,ͻͶ ʝˏ.                                                                       ሺͶ.͵ͳሻ 
 
220 ɤȼ: 
ɂɧɞɭɤɬɢɜɧɨɟ: 
 x˔ = UːˑˏଶSˍˊ = ʹ͵ͲଶͻͲ = ͷͺ͹,͹ͺ ʝˏ.                                                                      ሺͶ.͵ʹሻ 
 
Ⱥɤɬɢɜɧɨɟ: 
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r˔ = x˔ͷͲ = ͷͺ͹,͹ͺͷͲ = ͳͳ,͹͸ ʝˏ.                                                                         ሺͶ.͵͵ሻ 
 
Ɂɧɚɱɟɧɢɟ ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
220 ɤȼ: 
 Eʠ = E∗ʠ′′ · U˄ = ͳ,Ͳͷ · ʹ͵Ͳ = ʹͶͳ,ͷ ˍʑ.                                                          ሺͶ.͵Ͷሻ 
 
500 ɤȼ: 
 Eʠ = E∗ʠ′′ · U˄ = ͳ,Ͳͷ · ͷͳͷ = ͷͶͲ,͹ͷ ˍʑ.                                                       ሺͶ.͵ͷሻ 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/500: 
Ⱥɤɬɢɜɧɨɟ:  
 r˕ = ΔPk ∙ UːˑˏଶSːˑˏଶ = Ͳ,͹ͻͲ ∙ ͷͲͲଶͶͲͲଶ = ͳ,ʹ͵ ʝˏ.                                                    ሺͶ.͵͸ሻ 
 
ɂɧɞɭɤɬɢɜɧɨɟ: 
 xʡ = Uʙ% ∙ UːˑˏଶͳͲͲ ∙ Sːˑˏ = ͳ͵ ∙ ͷͲͲଶͳͲͲ ∙ ͶͲͲ = ͺͳ,ʹͷ ʝˏ.                                                 ሺͶ.͵͹ሻ 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/220: 
Ⱥɤɬɢɜɧɨɟ:  
 r˕ = ΔPk ∙ UːˑˏଶSːˑˏଶ = Ͳ,ͺͺͲ ∙ ʹͶʹଶͶͲͲଶ = Ͳ,͵ʹ ʝˏ.                                                    ሺͶ.͵ͺሻ 
 
ɂɧɞɭɤɬɢɜɧɨɟ: 
 xʡ = Uʙ% ∙ UːˑˏଶͳͲͲ ∙ Sːˑˏ = ͳͳ ∙ ʹͶʹଶͳͲͲ ∙ ͶͲͲ = ͳ͸,ͳͳ ʝˏ.                                                 ሺͶ.͵ͻሻ 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ȺɈȾɐɌɇ-167000/500/220: 
Ⱥɤɬɢɜɧɨɟ:  
 rʏʡ,ʑ = ΔPk ∙ UːˑˏଶSːˑˏଶ = Ͳ,͵ͲͲ ∙ ሺͷͲͲ/√͵ሻଶͶͲͲଶ = Ͳ,ͳ͸ ʝˏ.                                   ሺͶ.ͶͲሻ 

 rʏʡ,ʠ = rʏʡ,ʜ = Ͳ,ͷrʏʡ,ʑ = Ͳ,Ͳͺ ʝˏ.                                                                  ሺͶ.Ͷͳሻ 
 
ɂɧɞɭɤɬɢɜɧɨɟ: 
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xʏʡ,ʑ = Uʙ,ʑ% ∙ UːˑˏଶͳͲͲ ∙ Sːˑˏ = ͳʹ,ʹͷ ∙ ሺͷͲͲ/√͵ሻଶͳͲͲ ∙ ͶͲͲ = ʹͷ,ͷʹ ʝˏ.                         ሺͶ.Ͷʹሻ 
 xʏʡ,ʠ = Uʙ,ʠ% ∙ UːˑˏଶͳͲͲ ∙ Sːˑˏ = Ͳ ∙ ሺͷͲͲ/√͵ሻଶͳͲͲ ∙ ͶͲͲ = Ͳ ʝˏ.                                          ሺͶ.Ͷ͵ሻ 
 xʏʡ,ʜ = Uʙ,ʜ% ∙ UːˑˏଶͳͲͲ ∙ Sːˑˏ = ʹʹ,͹ͷ ∙ ሺͷͲͲ/√͵ሻଶͳͲͲ ∙ ͶͲͲ = Ͷ͹,ͶͲ ʝˏ.                         ሺͶ.ͶͶሻ 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɚ Ⱥɋ – 300/66: 
Ⱥɤɬɢɜɧɨɟ: 
 rʚଵ = r଴,˖ˇ · lଵn = Ͳ,ͳͲͲ · ͵ͷͶ͵ = ͳͳ,ͺͲ ʝˏ.                                                     ሺͶ.Ͷͷሻ 

 
ɂɧɞɭɤɬɢɜɧɨɟ: 
 xʚଵ = x଴,˖ˇ · lଵn = Ͳ,͵ͳͲ · ͵ͷͶ͵ = ͵͸,ͷͺ ʝˏ.                                                    ሺͶ.Ͷ͸ሻ 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɚ Ⱥɋ – 240/32: 
Ⱥɤɬɢɜɧɨɟ: 
 rʚଶ = r଴,˖ˇ · lଵn = Ͳ,ͳʹͳ · ͳ͹ͺ = Ͳ,ʹ͸ ʝˏ.                                                          ሺͶ.Ͷ͹ሻ 

 
ɂɧɞɭɤɬɢɜɧɨɟ: 
 xʚଶ = x଴,˖ˇ · lଵn = Ͳ,Ͷ͵ͷ · ͳ͹ͺ = Ͳ,ͻʹ ʝˏ.                                                         ሺͶ.Ͷͺሻ 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
ɌȾɐ-400000/500: 
 kʡ,ʜʜ−ʑʜ = ͳ͵,ͺͷͲͲ = Ͳ,Ͳʹ͹͸.                                                                                 ሺͶ.Ͷͻሻ 
 
ɌȾɐ-400000/220: 
 kʡ,ʜʜ−ʑʜ = ͳ͵,ͺʹͶʹ = Ͳ,Ͳͷ͹Ͳ.                                                                                 ሺͶ.ͷͲሻ 
 
ȺɈȾɐɌɇ-167000/500/220: 
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kʏʡ,ʠʜ−ʑʜ = ʹ͵Ͳ/√͵ͷͲͲ/√͵ = Ͳ,Ͷ͸.                                                                              ሺͶ.ͷͳሻ 
 kʏʡ,ʜʜ−ʑʜ = ͳͲ,ͷͷͲͲ/√͵ = Ͳ,Ͳ͵͸Ͷ.                                                                        ሺͶ.ͷʹሻ 
 kʏʡ,ʜʜ−ʠʜ = ͳͲ,ͷʹ͵Ͳ/√͵ = Ͳ,Ͳ͹ͻͳ.                                                                        ሺͶ.ͷ͵ሻ 

 
4.8.2 Ɋɚɫɱёɬ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɢ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ 
ɬɨɱɟɤ ɫɢɫɬɟɦɵ ɫ ɩɨɦɨɳɶɸ ɉɈ RastrWin3 
 
ȼɧɨɫɢɦ ɪɚɧɟɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ 

RastrWin3. ɇɚ ɪɢɫɭɧɤɚɯ 4.5-4.10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɢɡ 
ɩɪɨɝɪɚɦɦɵ «RastrWin3». 

 

 
 

Ɋɢɫɭɧɨɤ 4.5 – Ɋɟɡɭɥɶɬɚɬ ɞɥɹ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɋɇ 

 

 
 

Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬ ɞɥɹ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ȼɇ 

 

 
 

Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬ ɞɥɹ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ Ɋɍ 220 ɤȼ 
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Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬ ɞɥɹ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ Ɋɍ 500 ɤȼ 
 

 
 

Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ Ɋɍ 220 ɤȼ 
 

 
 

Ɋɢɫɭɧɨɤ 4.10 – Ɋɟɡɭɥɶɬɚɬ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ Ɋɍ 500 ɤȼ 
 
4.8.3 Ɋɚɫɱёɬ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ  

 
Ⱦɥɹ ɪɚɫɱёɬɚ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɨɦ ɷɤɜɢɜɚɥɟɧɬɢɪɨɜɚɧɢɹ 

ɫɯɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ, ɚ ɬɚɤɠɟ ɮɨɪɦɭɥɚɦɢ 4.64 ɢ 4.65. ɉɪɢ 
ɩɨɦɨɳɢ ɬɨɝɨ ɠɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «RastrWin3» ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ 
«ɒɭɧɬ» ɧɚɣɞɟɦ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ. 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.11-4.14. 

 ʡ˃ = 𝜔∑ݔ ∙ ∑ݎ                                                                                                               ሺͶ.ͷͶሻ 
 
ɝɞɟ Ta – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ. 
 iʢ = √ʹ · I˒଴ሺ୬ሻ   · ʙʢ,                                                                                                ሺͶ.ͷͷሻ 
 
ɝɞɟ Ʉɭ – ɭɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ (1+e-0.01/Tɷ); I˒଴ሺ୬ሻ – ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɄɁ. 
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Ɋɢɫɭɧɨɤ 4.11 – ɗɤɜɢɜɚɥɟɧɬɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɯɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ Ƚ1 
 

 
 

Ɋɢɫɭɧɨɤ 4.12 – ɗɤɜɢɜɚɥɟɧɬɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɯɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ Ƚ9 
 

 
 

Ɋɢɫɭɧɨɤ 4.13 – ɗɤɜɢɜɚɥɟɧɬɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɯɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɋɒ 220 ɤȼ 
 

 
 

Ɋɢɫɭɧɨɤ 4.14 – ɗɤɜɢɜɚɥɟɧɬɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɯɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɋɒ 500 ɤȼ 
 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɫɜɟɞёɦ ɜɫɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɭ 4.8. 
 

Ɍɚɛɥɢɰɚ 4.8 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɢɫɬɟɦɵ. 
Ɍɨɱɤɚ ɄɁ Ʉɭ iɭ, ɤȺ Iɩ0

(3), ɤȺ Iɩ0
(1), ɤȺ 

ɒɢɧɚ 220 ɤȼ 1,8961 19,60 4,18 7,31 
ɒɢɧɚ 500 ɤȼ 1,8996 35,27 7,29 13,13 

ȼɵɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ 
ɫɨ ɫɬɨɪɨɧɵ ȼɇ 

1,9193 166,46 61,33 - 

ȼɵɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ 
ɫɨ ɫɬɨɪɨɧɵ ɋɇ 

1,9042 235,50 87,45 - 
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4.9 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɉɪɢ ɜɵɛɨɪɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ 
ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ:  

1) Ⱦɥɢɬɟɥɶɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2) ɉɪɨɬɢɜɨɫɬɨɹɧɢɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɦ ɢ 
ɬɟɩɥɨɜɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɬɨɤɨɜ ɄɁ; 

3) ȼɵɞɟɪɠɢɜɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ. 

 
4.9.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ 
ɪɟɠɢɦɨɜ 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ18 13,8ɤȼ: 
 Iˆ,ɪɚɛ ୫aˍ˔ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ∙ Sɝ,ɧɨɦ√͵ ∙ Uɝ,ɧɨɦ

,                                                 ሺͶ.ͷ͸ሻ 
 
ɝɞɟ Sɝ,ɧɨɦ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ;  

Uɝ,ɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ.  
 Iˆ,ɪɚɛ ୫˃ˍ˔ = ͳ,Ͳͷ ∙ ͳ͸Ͳ√͵ ∙ ͳ͵,ͺ = ͹Ͳʹͻ Ⱥ. 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/220:  
 Iʡଵ−ʡସ,˓˃˄.ˏ˃ˍ˔ = ͳ,Ͳͷ ⋅ Sʡ,ːˑˏ√͵ ⋅ Uʡ,ːˑˏ = ͳ,Ͳͷ ⋅ ͶͲͲ√͵ ⋅ ʹͶʹ = ͻͷͶ ʏ.                 ሺͶ.ͷ͹ሻ 

 
ɝɞɟ Sɬ,ɧɨɦ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  

Uɬ,ɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  
Ɋɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/500:  
 Iʡହ−ʡଽ,˓˃˄.ˏ˃ˍ˔ = ͳ,Ͳͷ ⋅ Sʡ,ːˑˏ√͵ ⋅ Uʡ,ːˑˏ = ͳ,Ͳͷ ⋅ ͶͲͲ√͵ ⋅ ͷͲͲ = Ͷ͸ʹ ʏ.                 ሺͶ.ͷͺሻ 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɜɹɡɢ ȺɈȾɐɌɇ-167000/500/220: 
 Iʏʡ,˓˃˄.ˏ˃ˍ˔ = ͳ,Ͳͷ ⋅ Sʡ,ːˑˏ√͵ ⋅ Uʡ,ːˑˏ = ͳ,Ͳͷ ⋅ ͳ͸͹√͵ ⋅ ͷͲͲ/√͵ = ͵ͷͳ ʏ.               ሺͶ.ͷͻሻ 
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4.9.2 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
 
Ƚɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 
1) Uɧɨɦ ൒ Uɧɨɦ,ɫ 
2) Iɧɨɦ ൒ IȽɪɚɛ ୫a୶ 
3) Iɨɬɤɥ ൒ Iɩɨ 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɤɨɦɩɚɧɢɢ «Alstom Grid» ɜɵɛɢɪɚɟɦ ɝɟɧɟɪɚɬɨɪɧɵɣ ɚɩɩɚɪɚɬɧɵɣ 

ɤɨɦɩɥɟɤɫ FKG1N ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ8. ȿɝɨ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.9. ȼ ɫɨɫɬɚɜ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɯɨɞɹɬ ɪɚɡɴɟɞɢɧɢɬɟɥɢ, 
ɡɚɡɟɦɥɢɬɟɥɢ, ɨɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. 
 
Ɍɚɛɥɢɰɚ 4.9 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ FKG1N 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ FKG1N 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 13,8 Ⱦɨ 24 

Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ, ɤȺ 7,029 10800 
Ɍɨɤ ɄɁ, ɤȺ 87,45 80-120 

Ɍɨɤ ɭɞɚɪɧɵɣ 235,50 330 
 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɬɨɤɭ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ: 
 Bˍ,ːˑ˓ˏ = Iଶ̞ · t˕ = ͳʹͲଶ · ͵ = Ͷ͵ʹͲͲ ˍʏଶ · ˔,                                               ሺͶ.͸Ͳሻ 

ɝɞɟ tɬ=3ɫ; 
Iɬ – ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 
 Bˍ,˓˃˔˚ = I˒଴ଶ · ሺt˅ + t˓.ˊ.ሻ = ͺ͹,Ͷͷଶ · ሺͲ,ͳ + Ͳ,Ͳͳሻ = ͳͳͲʹ ˍʏଶ · ˔.          ሺͶ.͸ͳሻ 
 Bˍ,ːˑ˓ˏ > Bˍ,˓˃˔˚, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɩɨ 

ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 
 
Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ9-Ƚ18 ɩɨ ɤɚɬɚɥɨɝɭ ɤɨɦɩɚɧɢɢ «Alstom Grid» ɜɵɛɢɪɚɟɦ 

ɝɟɧɟɪɚɬɨɪɧɵɣ ɚɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ FKG-2S. ȿɝɨ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. ȼ ɫɨɫɬɚɜ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɯɨɞɹɬ 
ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɡɚɡɟɦɥɢɬɟɥɢ, ɨɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. 
 
Ɍɚɛɥɢɰɚ 4.10 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ FKG-2S 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ FKG-2S 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 13,8 Ⱦɨ 20 

Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ, ɤȺ 7,029 9,500 
Ɍɨɤ ɄɁ, ɤȺ 61,33 63 

Ɍɨɤ ɭɞɚɪɧɵɣ 166,46 220 
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ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɬɨɤɭ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ: 
 Bˍ,ːˑ˓ˏ = Iଶ̞ · t˕ = ͺͲଶ · ͵ = ͳͻʹͲͲ ˍʏଶ · ˔,                                                   ሺͶ.͸ʹሻ 

ɝɞɟ tɬ=3ɫ; 
Iɬ – ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 
 Bˍ,˓˃˔˚ = I˒଴ଶ · ሺt˅ + t˓.ˊ.ሻ = ͸ͳ,͵͵ଶ · ሺͲ,ͳͳͷ + Ͳ,Ͳͳሻ = Ͷ͹Ͳ ˍʏଶ · ˔.        ሺͶ.͸͵ሻ 
 Bˍ,ːˑ˓ˏ > Bˍ,˓˃˔˚, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɩɨ 

ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 
 
4.9.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɨɜ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɤɥɚɫɫɚ 220 ɤȼ 
 
ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɫɪɟɞɧɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɄɊɍɗ əȽȽ-220 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ ȺɈ ȼɈ 
«ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 

Ɍɚɤ ɤɚɤ ɜ ɪɚɫɩɪɟɞɭɫɬɪɨɣɫɬɜɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɞɭɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ, ɬɨ ɜɫɟ 
ɟɝɨ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɬɚɤɢɟ ɤɚɤ ɞɭɝɨɝɚɫɢɬɟɥɶɧɚɹ ɤɚɦɟɪɚ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ, 
ɡɚɡɟɦɥɢɬɟɥɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɩɪɢɜɨɞ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ, ɦɨɧɬɢɪɭɸɬɫɹ ɜɧɭɬɪɢ 
ɝɚɡɨɧɚɩɨɥɧɟɧɧɵɯ ɤɨɪɩɭɫɨɜ. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɄɊɍɗ əȽȽ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.11. 

 
Ɍɚɛɥɢɰɚ 4.11 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɹɱɟɣɤɢ ɄɊɍɗ əȽȽ-220 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ əȽȽ-220 
ɇɨɦɢɧɚɥɶɧɨɟ 

ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 
220 Ⱦɨ 252 

Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɛɨɱɢɣ, ɤȺ 

0,479 Ⱦɨ 3,150 

Ɍɨɤ ɄɁ, ɤȺ 13,13 Ⱦɨ 50 
Ɍɨɤ ɭɞɚɪɧɵɣ 33,60 Ⱦɨ 125 
 
4.9.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɨɜ ɧɚ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ 
 
ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɫɨɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɬɧɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ 
ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ əɗɍ-500 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «ɗɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɢɣ 
ɡɚɜɨɞ». 

ɋɦɨɧɬɢɪɨɜɚɧɵ ɜɫɟ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɪɚɫɩɪɟɞɭɫɬɪɨɣɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ 
ɞɭɝɨɝɚɫɢɬɟɥɶɧɚɹ ɤɚɦɟɪɚ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɚ ɬɚɤɠɟ ɩɪɢɜɨɞ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ, ɡɚɡɟɦɥɢɬɟɥɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɄɊɍɗ əɗɍ-500 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ  
ɬɚɛɥɢɰɟ 4.12.  
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Ɍɚɛɥɢɰɚ 4.12 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɹɱɟɣɤɢ ɄɊɍɗ əɗɍ-500 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ əɗɍ-500 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

220 Ⱦɨ 525 

Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɛɨɱɢɣ, ɤȺ 

0,758 Ⱦɨ 6,000 

Ɍɨɤ ɄɁ, ɤȺ 7,31 Ⱦɨ 50 
Ɍɨɤ ɭɞɚɪɧɵɣ 18,51 Ⱦɨ 150 
 

4.6.1 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɋɨɝɥɚɫɧɨ ɉɍɗ [13], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ cɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 

ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 220 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇ-ɉ-
220/154/20 ɍɏɅ1 (ɉ – ɩɨɥɢɦɟɪ, ɦɚɬɟɪɢɚɥ ɩɨɤɪɵɲɤɢ; 154 – ɧɚɢɛɨɥɶɲɟɟ 
ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ; 20 – 
ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɡɪɹɞɧɵɣ ɬɨɤ, ɤȺ.) ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». ȼ ɰɟɩɢ 500 ɤȼ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇ-ɉ-500/318/20 ɍ1. ȼ ɰɟɩɢ 13,8 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ  
Ɉɉɇ-ɉ-15/18,0/10 ɍ1.  

Ɍɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɟ ɡɚɡɟɦɥɢɬɟɥɹɦɢ 
ɊȾ-220 ɍɏɅ1 ɞɥɹ ɰɟɩɢ 220 ɤȼ ɢ ɊȽ-500/3150 ɍɏɅ1 ɞɥɹ ɰɟɩɢ 500ɤȼ. 

ɉɨ ɡɧɚɱɟɧɢɹɦ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ ɜɵɛɢɪɚɟɬɫɹ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ – ȼɁ-1250-0,5 ɞɥɹ 220 ɤȼ ɢ ȼɁ-2000-0,5 
(ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ, ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ɧɨɦɢɧɚɥɶɧɚɹ ɢɧɞɭɤɬɢɜɧɨɫɬɶ). 
Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜ ɥɢɧɢɢ 220 ɤȼ – ɎɉɆ-Ɋɫ-3200/50-124 ɍɏɅ1, 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɣ ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ. Ⱦɥɹ ɥɢɧɢɢ 500 ɤȼ – ɎɉɆ-Ɋɫ-4650/50-
127 ɍɏɅ1, ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɣ ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ. ɉɪɨɢɡɜɨɞɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ 
ɮɢɪɦɚ ɈɈɈ «Ʉɨɧɞɟɧɫɚɬɨɪ»/ 

ȼɵɛɪɚɧ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɛɨɪɚ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɗɧɟɪɝɨɬɟɫɬɟɪ ɉɄɗ-Ⱥ ɤɨɦɩɚɧɢɢ ɇɉɉ «Ɇɚɪɫ-ɗɧɟɪɝɨ». [5] 

ȼɵɛɪɚɧ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɋɩɪɢɧɬ-Ɇ ɤɨɦɩɚɧɢɢ ɁȺɈ «ɊȺȾɂɍɋ Ⱥɜɬɨɦɚɬɢɤɚ», 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɤɥɸɱɟɧɢɹ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ ɧɚ 
ɩɚɪɚɥɥɟɥɶɧɭɸ ɪɚɛɨɬɭ.  

ȼɵɛɪɚɧɚ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ Caterpillar 3616. Ɍɟɯɧɢɱɟɫɤɢɟ 
ɩɚɪɚɦɟɬɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13. 

 
Ɍɚɛɥɢɰɚ 4.13 – Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ Caterpillar 3616 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 5200 
ɉɨɥɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼ·Ⱥ 6500 
Ɋɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 5720 
Ɋɟɡɟɪɜɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼ·Ⱥ 7150 
ɇɚɩɪɹɠɟɧɢɟ, ɤȼ 0,4 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
5.1 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
 ːܫ ˑˏ = ܵːˑˏ√͵ ∙ ܷːˑˏ = ͳ͸ͲͲͲͲ√͵ ∙ ͳ͵,ͺ = ͸͸ͻͶ ʏ,                                                            ሺͷ.ͳሻ 
 

ɝɞɟ ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ܫ̂  ,ːˑˏሺଶሻ = ːܫ ˑˏ ∙ 𝐾˔˘𝐾˕˕ ːː = ͸͸ͻͶ ∙ ͳͺͲͲͲ/ͷ = Ͷ,ͳͺ ʏ,                                                              ሺͷ.ʹሻ 

 
ɝɞɟ 𝐾˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ ɞɥɹ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ 
«ɡɜɟɡɞɚ»; 𝐾˕˕ ːː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ 500ɤȼ: 
ହ଴଴,ːˑˏሺଵሻܫ  = ܵːˑˏ,˕√͵ ∙ ܷːˑˏ,˕ = ͶͲͲͲͲͲ√͵ ∙ ͷͲͲ = Ͷ͸ʹ ʏ,                                                       ሺͷ.͵ሻ 
 

ɝɞɟ ܵːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܷːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ 500ɤȼ: 
ହ଴଴,ːˑˏሺଶሻܫ  = ːܫ ˑˏ𝐾˕˕ ˅ː = Ͷ͸ʹͷͲͲ/ͷ = Ͷ,͸ʹ ʏ.                                                                  ሺͷ.Ͷሻ 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɪɨɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɫɬɨɪɨɧɟ 13,8 ɤȼ: 
ଵଷ,଼,˓ˑ˕ሺଶሻܫ  = ːܫ ˑˏ,˓ˑ˕ሺଵሻ ∙ ܷːː ∙ 𝐾˔˘ͳ,ʹʹͷͷ ∙ ˅ܷː ∙ 𝐾˕˕ ˅ː = ʹʹ͹ͷ ∙ Ͳ,Ͷ ∙ ͳͳ,ʹʹͷͷ ∙ ͳ͵,ͺ ∙ ͳͲͲ ͷ⁄ = ʹ,͸ͻ ʏ,            ሺͷ.ͷሻ 

 

ɝɞɟ ːܫ ˑˏ,˓ˑ˕ሺଵሻ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ; ܷːː – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɢɡɤɨɣ ɫɬɨɪɨɧɵ; ˅ܷː – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɵ; 𝐾˕˕ ˅ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; 𝐾˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ ɞɥɹ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ «ɡɜɟɡɞɚ». 
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ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ: 
ʑʜ ʡʔሺଵሻܫ  = ܵːˑˏ,˕˔ː√͵ ∙ ܷːˑˏ  = ͳͷͲͲ√͵ ∙ ͳ͵,ͺ = ͸ʹ,͹͸ ʏ,                                                      ሺͷ.͸ሻ 

 
ɝɞɟ ܵːˑˏ ˔ː – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ. 

ȼɬɨɪɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
ʑʜ ʡʔሺଶሻܫ  = ːܫ ˑˏ𝐾ʡʡ ʑʜ ʡʔ = ͸ʹ,͹͸ͳͲͲ/ͷ = ͵,ͳͶ ʏ,                                                              ሺͷ.͹ሻ 
 
5.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.1 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  
Ɍɢɩ ɋȼɎ – 1500/130-88 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ 160 ɆȼȺ 
ɚɤɬɢɜɧɚɹ 136 Ɇȼɬ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  cosφ 0,85 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 68,2 ɨɛ/ɦɢɧ 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ 6694 Ⱥ 
Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 2275 Ⱥ 
ɂɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ) 

ɫɢɧɯɪɨɧɧɨɟ Xd 1,75 
ɩɟɪɟɯɨɞɧɨɟ X’d 0,56 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ X”d 0,4 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɨ.ɟ. 0,409 

ȿɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 1,08 ɦɤɎ/ɮɚɡɭ 
 
Ɍɚɛɥɢɰɚ 5.2 - ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/500 
Ɍɢɩ ɌȾɐ - 400000/500 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 400 ɆȼȺ 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 500/13,8 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 13 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/Δ 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ – 
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5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɋɨɝɥɚɫɧɨ ɉɍɗ [13] ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼɎ – 1500/130 –88 ɦɨɳɧɨɫɬɶɸ 
136 Ɇȼɬ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ: 

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

2. Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
3. Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
4. Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
5. Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

6. Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
7. Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
8. Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
9. Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
10. Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
11. ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
ȼɢɞɵ ɡɚɳɢɬ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/220 ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɉɍɗ: 
1. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
2. ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

3. Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 

4. Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
5. Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
6. Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
7. Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ – ɡɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ 

ɨɯɥɚɠɞɟɧɢɹ; 
8. Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
ȼɢɞɵ ɡɚɳɢɬ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/500: 
1. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
2. ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

3. Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 500 ɤȼ; 

4. Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
5. Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
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6. Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  

7. Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ – ɡɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ 
ɨɯɥɚɠɞɟɧɢɹ; 

8. Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
1. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
2. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
3. Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
4. Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 
Ɂɚɳɢɬɵ ɚɝɪɟɝɚɬɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɅ-2500/15: 
1. Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ; 
2. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
3. Ɂɚɳɢɬɚ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɫɟɬɢ 0,4ɤȼ. 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ: 
1. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
2. 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
3. Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

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

ɡɟɦɥɸ (ɌɇɁɇɉ); 
5. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 500 ɤȼ: 
1. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
2. 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
3. Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

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

ɡɟɦɥɸ (ɌɇɁɇɉ); 
5. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 500 ɤȼ. 
 
5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱёɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ 

 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. Ⱦɚɧɧɵɣ ɜɢɞ ɡɚɳɢɬɵ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
ɉɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɢ ɤ ɥɢɧɟɣɧɵɦ ɜɵɜɨɞɚɦ ɫɬɚɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ. 
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ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ IɋɊ.0 ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 
ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȿɝɨ ɜɟɥɢɱɢɧɚ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = 𝐾ˑˇː ∙ 𝑖݂ ∙ ːܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͸͸ͻͶ = ͵͵ͷ ʏ,             (5.8) 
 
ɝɞɟ 𝐾ˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɵɣ 0,5; 𝑖݂ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɚɹ 0,1; ːܫ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɵɣ 1580 Ⱥ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ 𝐾ː ∙ ʜʐሺʜሻܫ = 𝐾ː ∙ 𝐾ˑˇː ∙ 𝑖݂ ∙ ːܫ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ːܫ = Ͳ,ͳ ∙ ːܫ ,          (5.9) 

 
ɝɞɟ 𝐾ː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɭɫɥɨɜɢɹ (5.11) ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɜɧɚɹ: 

ʠʟ.଴ܫ  = Ͳ,ͳͷ ∙ ːܫ = Ͳ,ͳͷ ∙ ͸͸ͻͶ = ͳͲͲͶ ʏ.           (5.10) 
 
ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɩɪɟɞɟɥɹɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ. 

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

ʛʏʙʠܫ  = "ௗݔ"ௗܧ ∙ ːܫ = ͳ,ͳ͵Ͳ,Ͷ ∙ ͸͸ͻͶ = ͳͺͻͳͳ ʏ,                                                     ሺͷ.ͳͳሻ 
 

ɝɞɟ ܧௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,13; ݔௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,4. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ 𝐾ˑˇː ∙ ʛʏʙʠܫ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳͺͻͳͳ = ͳͺͻͳ,ͳ ʏ,       (5.12) 
 
ɝɞɟ 𝐾ʏʞ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɜɧɵɣ 2. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
 𝐾ʡ > ʜʐሺʙʖሻܫ  ∙ 𝐾ʜܫʡ ,                                                                                                  ሺͷ.ͳ͵ሻ 
 

ɝɞɟ 𝐾ː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 2; ܫʡ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɍɨɝɞɚ:  
 𝐾ʡ > ͳͺͻͳ,ͳ ∙ ʹͳͺͻͳͳ  

 𝐾ʡ > Ͳ,ʹ 
 
ɄɌ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,3, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.13). 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.14) ɢ 

ɪɚɜɧɚ: 
ʜʡܫ  = ʠʟ.଴ʙʡܫ = Ͳ,ͳͷ ∙ ːܫͲ,͵ = Ͳ,ͷ ∙ ːܫ .                                                                        ሺͷ.ͳͶሻ 

 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɪɦɨɡɧɨɣ ɬɨɤ ȼ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ 

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

ܤ  ൒ ʠʟ.଴ʙʡܫ = Ͳ,ͳͷ ∙ ːܫͲ,͵ = Ͳ,ͷ ∙ ːܫ .                                                                           ሺͷ.ͳͷሻ 

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.15) ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 

1,5Iɧ.  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1: 
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IΔ, ɨ.ɟ.

IɌ, ɨ.ɟ.

 
 

Ɋɢɫɭɧɨɤ 5.1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮ. ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
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5.4.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
(UN(U0)) 

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

ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɉɧ ɡɚɳɢɳɚɟɬ 85-90% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɨɟ ɢɡɦɟɪɹɟɬɫɹ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

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

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

 

 
 

Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ UɈ ɗɅ.ɋɌ. 
 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵ: 
ɋȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ 1,08; 
ɋɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
ɋ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 ʠΣ = Cʡ + ʠʒ + ʠʧ + ʠ = Ͳ,ͲͲ͹͵ + ͳ,Ͳͺ + Ͳ,ͲͲͺ + Ͳ,͵ͷ = ͳ,ͶͶͷ ˏˍʣ.    (5.16) 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
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ܷ଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ√͵ = ͳ͵ ∙ ͷͲͲ√͵ = ͻ͸,ʹ͵ ˍʑ,                                                         ሺͷ.ͳ͹ሻ 

 
ɝɞɟ ܷʜʝʛ ʑʜ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ. 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ 
ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ = Ͳ,ͷ ∙ ͻ͸,ʹ͵ Ͳ,ͲͲͻͲ,ͲͲͻ + ͳ,ͶͶͷ = ʹͻͺ ʑ, ሺͷ.ͳͺሻ 
 
ɝɞɟ  Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ U0 ɩɨ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

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

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
𝐶ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳ͵,ͺ ∙ ͳͲଷ ∙ ͵ͳͶ ∙ ͳ,ͶͶͷ = ͳͲ,ͺ͵ ʏ,           (5.19) 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

˔ܷ˓ ൒ ʙːʙ˅ ∙ ͵̞݊ː ∙ ܷʝ Эʚ.ʠʡ,                                                                                       ሺͷ.ʹͲሻ 

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

 

˔ܷ˓ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ͳ͵,ͺ√͵ ∙ ቀͲ,ͳ͵ቁ ∙ ʹͻͺ 

 ˔ܷ˓ ൒ ͷ,ͻͳ  
 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵ𝐺ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 

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

ȼɬɨɪɨɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ ܷ଴ଷ, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 
ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɚɧɧɵɣ 
ɨɪɝɚɧ ɡɚɳɢɳɚɟɬ ɨɤɨɥɨ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
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ɍɫɬɚɜɤɚ ɞɥɹ ɨɪɝɚɧɚ  ܷ଴ଷ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ Ʉɬ ɨɬ 1 
ɞɨ 3. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ Ʉɬ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,1. Ɍɨɝɞɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Ʉɬ ɛɭɞɟɬ 
ɪɚɜɧɨ: 

 ʤ = ͳʙʡ + ʹ = ͳͳ,ͳ + ʹ = Ͳ,͵ʹʹ͸                                                                       ሺͷ.ʹͳሻ 

 
ɂɡ ɜɵɪɚɠɟɧɢɹ 5.23 ɜɢɞɧɨ, ɱɬɨ ɨɪɝɚɧ ܷ଴ଷ ɩɪɢ Ʉɬ ɪɚɜɧɨɦ 1,1 ɪɚɛɨɬɚɟɬ 

ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,26% ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɪɚɛɨɬɚɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫɟɤɭɧɞ ɢ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

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

 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷʠʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                                        ሺͷ.ʹʹሻ 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

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

ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܷʠʟଶ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳʹͲ ʑ                                                         ሺͷ.ʹ͵ሻ 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ 

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

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 
ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ  0,07Iɧ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɵɣ ɪɟɚɝɢɪɭɟɬ 
ɡɚɳɢɬɚ: 

ଶ∗ܫ  = √ʏ𝑡 = √ ͵Ͳ͸ͲͲ = Ͳ,ʹʹ,                                                                                   ሺͷ.ʹͶሻ 

 
ɝɞɟ Ⱥ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ; 𝑡 – ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ I2. 

ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶ𝐾ː∗ܫ = Ͳ,ʹʹͳ,ʹ = Ͳ,ͳͺ,                                                                              ሺͷ.ʹͷሻ 

 
ɝɞɟ 𝐾ː– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ଶʞʢʠʙܫ  = Ͳ,ͳͺ ∙ ʜܫ = Ͳ,ͳͺ ∙ ͸͸ͻͶ = ͳʹͲͷ ʏ.          (5.26) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ ܫ∗ଶʞʢʠʙ:  
 𝑡ʓʝʞ = ଶʞʢʠʙଶ∗ܫܣ = ͵ͲͲ,ͳͺଶ ≈ ͻʹͷ ˔.                                                                       ሺͷ.ʹ͹ሻ 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

 𝑡ʠʟ = ͵Ͳሺܫ∗ଶሻଶ .                                                                                                            ሺͷ.ʹͺሻ 
 
Ɉɬɫɸɞɚ: 

ଶଶ∗ܫ  ∙ 𝑡ʠʟ = ͵Ͳ = ʏʗʝ .              (5.29) 
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Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3: 

 
Ɍɚɛɥɢɰɚ 5.3 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 188 333 750 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 
 

Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 

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

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: tɦɢɧ =30 ɫ, tɦɚɤɫ = 750 ɫ. 
3) 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= 120ɫ). 

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: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

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

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

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

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

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

ʙʖሺଶሻʑʜ∗ܫ  = ′′ௗݔሺ∗ܧ + ଶʒሻݔ · 𝑘ଶ̞ + ʚݔʹʡݔʹ ,                                                                ሺͷ.͵Ͳሻ  
 
ɝɞɟ ݔௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;  ݔଶʒ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;  ݔʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

ʙʖሺଶሻʑʜ∗ܫ  = ͳሺͲ,Ͷ + Ͳ,ͶͲͻሻ · ቀͷͲͲͳ͵,ͺቁଶ + ʹ · Ͳ,Ͳͷʹ + ʹ · Ͳ,Ͳʹʹ = Ͳ,ͲͲͲͻ ˑ. ˈ. 
̀ˏʙʖܫ  ː = ʹ · ʙʖሺଶሻʑʜ∗ܫ · 𝑘˕ = ʹ · Ͳ,ͲͲͲͻ · (ͷͲͲͳ͵,ͺ) = Ͳ,Ͳ͸ͷ ˑ. ˈ.                           ሺͷ.͵ͳሻ 
 
ɛ) ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
.ଶʠ.ʖܫ  ൑ ̀ˏʙʖܫ ː𝐾ʦ = Ͳ,Ͳ͸ͷͳ,ʹ = Ͳ,Ͳͷ ˑ. ˈ.                                                                      ሺͷ.͵ʹሻ 
 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

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

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ܫଶʠ.ʖ. = Ͳ,ʹ · ːܫ ˑˏ. 
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5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 
 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = 𝐾ʜ ∙ ʜ𝐾ʑܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙ ʜܫ = ͹ͳ͸͵ ʏ,                                         ሺͷ.͵͵ሻ 

 
ɝɞɟ 𝐾ʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 𝐾ʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

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

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = 𝐾ʜ ∙ ʜ𝐾ʑܫ = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙ ʜܫ = ͹͵͸͵ ʏ.                                         ሺͷ.͵Ͷሻ 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4: 
 

Ɍɚɛɥɢɰɚ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ 
Ʉɪɚɬɫɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3800 1200 450 340 280 160 80 3 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
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Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  
ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ͳ,ʹ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ʹʹͶ ∙ ʜʝʛܫ = ͺͳͻ͵ ʏ                                                   ሺͷ.͵ͷሻ 
 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  ሺܷʒ <ሻ. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛ𝐾ʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳ͵ͺͲͲͳ,Ͳ͵ ∙ ͳ͵ͺͲͲ/ͳͲͲ = ͸͸ ʑ.                                          ሺͷ.͵͸ሻ 
 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.4.6 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
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ʟ ʠʗʒʜܫ = 𝐾ʜ ∙ ʜʝʛ.ʟ𝐾ʑܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙ ʜʝʛ.ʟܫ = ʹͶ͵Ͷ ʏ,                ሺͷ.͵͹ሻ 
 
ɝɞɟ ܫʜʝʛ.ʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 

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

.𝑃 ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙ ʜʝʛ.ʟܫ = ʹͷͲ͵ ʏ.                                           ሺͷ.͵ͺሻ 
 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. ȼ ɬɚɛɥɢɰɟ 5.5 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. 
 
Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɫɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬ-ɧɨ 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5: 
 

 
 

Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  
ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
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.𝑃 ʞʢʠʙܫ = ʹ,͵ͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙ ʜʝʛ.ʟܫ = Ͷͻͺʹ ʏ.                                         ሺͷ.͵ͻሻ 

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4.7 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (Z1<), (Z2<) 

 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

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

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

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 500 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. 𝑍ଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 500 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 500 ɤȼ ȼɨɥɠɫɤɚɹ Ƚɗɋ – 
ȼɨɥɝɚ: 
 𝑍ଵ ൑ Ͳ,ͺ ∙ 𝑍ʡ + Ͳ,ͺ𝐾ʡ ∙ 𝑍ଵʚ′ = Ͳ,ͺ ∙ ͳ͹Ͳ,͸͸ + Ͳ,ͺ͵ ∙ Ͳ,ͻ͸ = ͳ͵͸,͹ͺ ʝˏ,        ሺͷ.ͶͲሻ 

 
ɝɞɟ 𝑍ʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ 𝑍ଵʚ′ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ (4.34); 𝐾ʡ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/500, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 

ɫɬɨɪɨɧɟ: 
 𝑍ʡ,ହ଴଴ = ܷ௞,%ͳͲͲ ∙ (ܷʑʜܷʜʜ)ଶ = Ͳ,ͳ͵ ∙ (ͷͲͲͳ͵,ͺ)ଶ = ͳ͹Ͳ,͸͸ ʝˏ.                             ሺͷ.Ͷͳሻ 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ 500ɤȼ: 

 𝑍ଵʚ′ = ˎଶݔ√ + ଶݎˎ = √͵͸,ͷͺଶ + ͳͳ,ͺଶ = ͵ͺ,ͶͶ ʝˏ.                                      ሺͷ.Ͷʹሻ 
 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 
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𝑍ଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳ͵ ∙ ͳ͸ͲͶͲͲ + Ͳ,ͺ͵ ∙ ͳ͸Ͳͷͳͷଶ ∙ ͵ͺ,ͶͶ = Ͳ,ͳͳ                                   ሺͷ.Ͷ͵ሻ 

 𝑍ଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 𝑍ଵ = 𝑍ଵ ˑ.ˈ. ∙ 𝑍˄ = Ͳ,ͳͳ ∙ ͳ,ͳͻ = Ͳ,ͳ͵ͳ ʝˏ,                                                     ሺͷ.ͶͶሻ 

 
ɝɞɟ 𝑍˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ: 
 𝑍˄ = ܷଶ˄ܵʜʒ = ͳ͵,ͺଶͳ͸Ͳ = ͳ,ͳͻ ʝˏ.                                                                             ሺͷ.Ͷͷሻ 

 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝑍ଵ𝐶ଷ = 𝑍ଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳ͵ͳ ∙ ͺͲͲͲ ͷ⁄ͳ͵ͺͲͲ ͳͲͲ⁄ = ͳ,ͷʹ ʝˏ.                                        ሺͷ.Ͷ͸ሻ 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ 𝑍ଵ𝐶ଷ=1,52 Ɉɦ. 
2) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 𝑍ʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳ͵,ͺ ∙ ͳͲଷ√͵ ∙ ͸͸ͻͶ = ͳ,ͳͻ ʝˏ,                                                   ሺͷ.Ͷ͹ሻ 

 
ɝɞɟ ܫʜʏʒʟ - ɧɨɦɢɧɚɥɶɬɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

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

ʣܫ  = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ ∙ ʹʹ͹ͷ͹ͻʹ,͹ − Ͳ,ͻͷͳ,͹ͷ = ʹ,͹Ͷ ˑ. ˈ. ,                               ሺͷ.Ͷͺሻ 
 

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: 
 𝑍ʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ ˑ. ˈ.                                                     ሺͷ.Ͷͻሻ 
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cosφ ʜʏʒʟ.ʣ = cosφʜͲ,ͻͷ ∙ Iʣ = Ͳ,ͺͷͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵͸.                                                  ሺͷ.ͷͲሻ 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͷ,ͺ͸°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 𝑍𝐶 ʖ𝐼𝐼 = 𝑍ʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ.                                                                 ሺͷ.ͷͳሻ 
 𝑍𝐶 ʖ𝐼𝐼 = 𝑍𝐼𝐼 ˑ.ˈ. ∙ 𝑍ʐ = Ͳ,͵ͷ ∙ ͳ,ͳͻ = Ͳ,Ͷʹ ʝˏ.          (5.52) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: 
 𝑍𝐶 ʖ𝐼𝐼 = 𝑍ʠ.ʖ.𝐼𝐼 ∙ ݊ʡ݊ʜ = Ͳ,Ͷʹ ∙ ͺͲͲͲ/ͷͳ͵ͺͲͲ/ͳͲͲ = Ͷ,ͺ͹ ʝˏ.                                           ሺͷ.ͷ͵ሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 𝑍𝐼𝐼 = Ͷ,ͺ͹ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ  𝑍𝐶ʛଵ = Ͳ,ͳͺ ʝˏ, 𝑍𝐶ʛଶ = Ͳ,ͷͺ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

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

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ  
9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.6. 
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Ɋɢɫɭɧɨɤ 5.6  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.5 ȼɵɛɨɪ ɤɨɦɩɥɟɤɬɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɛɵɥɨ ɜɵɛɪɚɧɵ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɲɤɚɮɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɤɪɚ» ɬɢɩɚ ɒɗ1113 ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɦɩɥɟɤɫɧɨɣ ɡɚɳɢɬɵ ɛɥɨɤɨɜ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ 
ɦɨɳɧɨɫɬɢ. 

ɒɗ1113 ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 
ɡɚɳɢɬɵ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 

 
5.6 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.6. 
 

Ɍɚɛɥɢɰɚ 5.6 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵ

ɟ ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,59 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, Iʜʡ 
Ͳ,ͷ ∙  ʜ 2,09 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,28 Ⱥܫ

ɁɁȽ 
ܷ଴ 

𝑡ଵ U଴ଵG - 5 ȼ 𝑡ଶ U଴ଶG - 10 ȼ 𝑡ଷ U଴G - 15 ȼ ܷ଴ଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,Kʡ 
1,1 - 

Ɂɉɇ ܷ > 
2ɫɬɭɩɟɧɶ Uେʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 
1 ɫɬɭɩɟɧɶ Uେʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ

ɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ Iଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,29 Ⱥܫ
ɉɈ Iଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,63 Ⱥܫ

ɈɌɋ I Iଶʠ.ʖ. Ͳ,ʹͲ ∙  ʜ 0,84 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ Iʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,48 Ⱥܫ
ɉɈ Iଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,60 Ⱥܫ

ɈɌɋ Iଵʝʡʠ ͳ,ʹʹͶ ∙  ʜ 5,12 Ⱥܫ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ I୔ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 2,88 Ⱥܫ
ɉɈ I୔ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 2,96 Ⱥܫ

Ɉɬɫɟɱɤɚ I୔ ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 5,89 Ⱥܫ

ȾɁ 𝑍 < 
1 ɫɬɭɩɟɧɶ ZI 0,11 ͳ,ͷʹ ʝˏ 
2 ɫɬɭɩɟɧɶ ZII 0,35 4,87 Ɉɦ 
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Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.7. 
 

Ɍɚɛɥɢɰɚ 5.7 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ɂɚɳɢɬɵ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
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ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ
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ɉ

ɀ
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Ɉ
ɬɤ

ɥɸ
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ɧɢ
ɟ 

ɛɥ
ɨɱ

ɧɨ
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ɜɵ

ɤɥ
ɸ

ɱɚ
ɬɟ

ɥɹ
 ɢ

 ȼ
-Ɍ

ɋɇ
 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 ɦ
ɨɳ

ɧɨ
ɫɬ

ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ I∆G + + + +    

ɁɁȽ 
U଴ 

tଵ       + tଶ      +  tଷ + + +     U଴ଷ + + +     

Ɂɉɇ U > 

1 
ɫɬɭɩɟɧɶ tଵ + +      

2 
ɫɬɭɩɟɧɶ tଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫ

ɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ       + 
ɂɈ + +      

ɈɌɋ I 
tଵ     +   tଶ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
tଵ     +   tଶ + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      

ȾɁ Z < 

1 
ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + + +     

2 
ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + +      
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ, Nɭɫɬ, ɤɨɥɢɱɟɫɬɜɚ 
ɧɚɫɟɥɟɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. Ɋɭɤɨɜɨɞɫɬɜɭɹɫɶ ɋɉ 58.13330.2012 ɩɪɢɫɜɚɢɜɚɟɬɫɹ I 
ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ γɧ ɞɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ȽɌɋ 
ɫɨɫɬɚɜɥɹɟɬ 1,25. 

 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ∇ȽȽɉ = ∇ɇɉɍ + hୱ,                 (6.1) 
 

ɝɞɟ hୱ– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a,                (6.2) 
 
ɝɞɟ h୰୳୬ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; ∆hୱୣ୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  

ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɚ = 0,5 ɦ. 
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆hୱୣ୲ = KW ∙ ୴మ∙L୥∙ୢ ∙ cosȽ = ͻ,ͷ ∙ ͳͲ−଻ ∙ ଻,ଶమ∙ଶଵ଻ଵଽ,଼ଵ∙ଶଶ,ସ଻ ∙ ͳ = Ͷ,ͺͷ · ͳͲ−ସ ɦ,             (6.3) 

 
ɝɞɟ v=7,2 ɦ/ɫ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; Ƚ – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ, Ƚ = Ͳ; 

KW – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, KW =9,510-7; 
L =2171 ɦ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; 
d –ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 

 d = ∇ɇɉɍ − ∇ɞɧɚʹ = ͳͷ,͵ − ሺ−ʹͻ,͸Ͷሻʹ = ʹʹ,Ͷ͹ ˏ.                                       ሺ͸.Ͷሻ 
 ∆hୱୣ୲ = ͻ,ͷ ∙ ͳͲ−଻ ∙ ͹,ʹଶ ∙ ʹͳ͹ͳͻ,ͺͳ ∙ ʹʹ,Ͷ͹ ∙ cosͲ° = Ͷ,ͺͷ · ͳͲ−ସ ɦ. 
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ɇɚɣɞɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ 
wV

gt ɢ
2

wV

gL
: gLVଶ = ͻ,ͺͳ ∙ ʹͳ͹ͳ͹,ʹଶ = ͶͳͲ,ͺ͵,                                                                                  ሺ͸.ͷሻ 

 gtV = ͻ,ͺͳ ∙ ʹͳ͸ͲͲ͹,ʹ = ʹͻͶ͵Ͳ,                                                                                 ሺ͸.͸ሻ 
 

ɝɞɟ t –ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ ɜɟɬɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ 6 ɱ=21600 ɫ. 

ɉɨ ɝɪɚɮɢɤɭ [13, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ.1] ɫɧɢɦɚɸɬɫɹ ɜɟɥɢɱɢɧɵ 
2

wV

hg
 ɢ 

wV

Tg
 

ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 
2

wV

gL
 ɢ 

wV

gt
 ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ, ɤɨɬɨɪɵɟ 

ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 6.1. 
 

Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
2

wV

gL
 ɢ 

wV

gt
 

 2
wV

gL
=410,83 

wV

gt
=29430 

wV

Tg
 2,36 4,80 

2

wV

hg
 0,034 0,109 

 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ 
wV

Tg
=2,36; 2

wV

hg =0,034 ɢ ɨɩɪɟɞɟɥɹɟɦ 

ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ: 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 

 h̅ = Ͳ,Ͳ͵Ͷ ∙ vଶg = Ͳ,Ͳ͵Ͷ ∙ ͹,ʹଶͻ,ͺͳ = Ͳ,ͳͺ ɦ.                                                            ሺ͸.͹ሻ 
 

ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ:  
 T̅ = ͳ,ͻͷ ∙ vg = ͳ,ͻͷ ∙ ͹,ʹͻ,ͺͳ = ͳ,Ͷ͵ ɫ.                                                                      ሺ͸.ͺሻ 

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ:  

λୢ = g ∙ T̅ଶʹɎ = ͻ,ͺͳ · ͳ,Ͷ͵ଶʹ ∙ ͵,ͳͶ = ͵,ͳͻ ɦ.                                                                   ሺ͸.ͻሻ 
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ɇɟɨɛɯɨɞɢɦɚ ɩɪɨɜɟɪɤɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ ɭɫɥɨɜɢɸ:  
 d > Ͳ,ͷ · λୢ                                                                                                              ሺ͸.ͳͲሻ 
 
22,47>0,5·3,19, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ: 
 hଵ% = k୧ ∙ h̅ = ʹ,ͳʹ · Ͳ,ͳͺ = Ͳ,͵ͺ ˏ,                                                                ሺ͸.ͳͳሻ 
 

ɝɞɟ k୧ - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ  [13, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ.2]  ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ
2

wV

gL
, k୧ = ʹ,ͳʹ. 

ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 h୰୳୬ଵ% = k୰ ∙ kp ∙ kୱp ∙ k୰୳୬ ∙ hଵ% = ͳ ∙ Ͳ,ͻ ∙ Ͳ,ͻͻ ∙ ͳ,Ͳ ∙ Ͳ,͵ͺ = Ͳ,͵Ͷ ɦ. (6.12) 
 
ɝɞɟ k୰ = ͳ ɢ kp = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɉ 38.13330.2012, ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɨɬɤɨɫ ɭɤɪɟɩɥɟɧ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ [ʹ, ɬɚɛɥɢɰɚ ͸] ; kୱp = Ͳ,ͻͻ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɉ 38.13330.2012, ɫ ɭɱёɬɨɦ 
ɬɨɝɨ, ɱɬɨ ɡɚɥɨɠɟɧɢɟ ɨɬɤɨɫɚ m=3,75; k୰୳୬ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [ʹ, ɪɢɫ. ͳͲ] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ λd୦భ%=8,39. 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ: 

 hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a = Ͳ,͵Ͷ + Ͳ,ͲͲͲͷ + Ͳ,ͷ = Ͳ,ͺͶ ɦ.                      ሺ͸.ͳ͵ሻ 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ: 
 ∇ȽȽɉ = ∇ɇɉɍ + hୱ = ͳͷ,͵ + Ͳ,ͺͶ = ͳ͸,ͳͶ ˏ.                                           ሺ͸.ͳͶሻ 
 ∇ȽȻɉ = ∇ɇɉɍ + hଵ% + ∆hୱୣ୲ + a = ͳͷ,͵ + Ͳ,͵ͺ + Ͳ,ͲͲͲͷ + Ͳ,ͺ = = ͳ͸,Ͷͺ ˏ.                (6.15) 
 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ ɩɪɢ 
ɇɉɍ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ 
ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, 
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ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ (n-3) ɞɥɹ 
ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɨɬ 13 ɞɨ 18 ɜɤɥɸɱɢɬɟɥɶɧɨ: 

Ɋɚɫɯɨɞ ɜɨɞɵ, ɩɪɨɩɭɫɤɚɟɦɵɣ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ: 
 QʒЭʠ = ሺn − ͵ሻ · Qʒʏ = ሺͳͺ − ͵ሻ · ͸͹Ͳ = ͳͲͲͷͲ ˏଷ/c.                              ሺ͸.ͳ͸ሻ 
 

ɝɞɟ Qʒʏ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ. 
Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ: 
 Q˓ = Qˑ˔ː.ˏ˃ˍ˔ − QʒЭʠ = ͷͻͳͷͲ − ͳͲͲͷͲ = ͶͻͳͲͲ ˏଷ/c,                         ሺ͸.ͳ͹ሻ 
 

ɝɞɟ Qˑ˔ː.ˏ˃ˍ˔ – ɪɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɥɭɱɚɹ, ɪɚɜɧɵɣ Q଴,ଵ% = ͷͻͳͷͲ ˏଷ ˔⁄ . 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 B = Qɪqɜ

= ͶͻͳͲͲͳʹ͹,ʹ͵ = ͵ͺͷ,ͻʹ ɦ,                                                                           ሺ͸.ͳͺሻ 
 

ɝɞɟ qɜ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 qɜ = ͳ,ʹͷ ∙ qɪ = ͳ,ʹͷ ∙ ͳͲͳ,͹ͺ = ͳʹ͹,ʹ͵ ɦଶ ɫ⁄ .           (6.19) 

 
ɝɞɟ qɪ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
 qɪ = [v୦] ∙ hɇȻ = ͵,ͷ ∙ ʹͻ,Ͳͺ = ͳͲͳ,͹ͺ ɦଶ ɫ⁄ ,           (6.20) 
 
ɝɞɟ [v୦] - ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɥɢɧɵ. 

hɇȻ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ  ∇ʜʐ = fሺQɇȻሻ ɩɪɢ Qˑ˔ː.ˏ˃ˍ˔ hɇȻ=29,08 ɦ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 

ɪɹɞɭ, ɩɨɷɬɨɦɭ ɨɤɪɭɝɥɹɟɦ B ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ 390 ɦ, ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ 
ɩɪɨɥɟɬɚ b=30 ɦ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ n=13. Ɍɚɤ ɤɚɤ ɱɢɫɥɨ ɡɚɬɜɨɪɨɜ ɛɨɥɟɟ 6, ɬɨ 
ɭɱɢɬɵɜɚɟɦ ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ ɢɡ ɧɢɯ, ɩɨɷɬɨɦɭ ɞɨɛɚɜɥɹɟɦ ɟɳё 
ɨɞɢɧ ɩɪɨɥёɬ. Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ʹͲ ൑ b ൑ ͵Ͳ ˏ, ɬɨ 
ɬɨɥɳɢɧɚ ɛɵɤɚ ɛɭɞɟɬ ɪɚɜɧɚ Ɂʐ = ሺͲ,ͳ ÷ Ͳ,ͳ͵ሻ · b = ͵,ͻ ˏ. 

 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 
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H଴ଵ = ቆ QʟmB√ʹgቇଶଷ = ( ͶͻͳͲͲͲ,Ͷͻ · ͵ͻͲ · √ʹ · ͻ,ͺͳ)ଶଷ = ͳͶ,ͻͺ ˏ,                       ሺ͸.ʹͳሻ 
 
ɝɞɟ m -ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ ɜ 
ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ, m =  Ͳ,Ͷͻ. ɇɚ ɪɢɫɭɧɤɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ. 

Ɍɢɩ B ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ. 

 
 

Ɋɢɫɭɧɨɤ 6.1 – Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ 
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 H଴ଶ = ቆ Qʟmɂσ୬B√ʹgቇଶଷ = ( ͶͻͳͲͲͲ,Ͷͻ · Ͳ,ͻͷ͵ͳ · ͳ · ͵ͻͲ · √ʹ · ͻ,ͺͳ)ଶଷ = = ͳͷ,Ͷ͹ ˏ,            (6.22) 

 
ɝɞɟ     σɩ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ; ɂ − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 

 ɂ = ͳ − Ͳ,ʹ Ɍʢ + ሺn − ͳሻ · Ɍ଴n · H଴ଵb = ͳ − Ͳ,ʹ Ͳ,͹ + ሺͳ͵ − ͳሻ · Ͳ,Ͷͷͳ͵ · ͳͶ,ͻͺ͵Ͳ = = Ͳ,ͻͷ.           (6.23) 
 

ɝɞɟ    b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 
n – ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ; Ɍʢ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɸɬ 0,7; Ɍ଴ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 

ɜɨɞɨɫɥɢɜɭ:  
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H = H଴ଶ − ȽV଴ଶʹg = ͳͷ,Ͷ͹ − ͳ,ͳ · ʹ,͸͸ଶʹ · ͻ,ͺͳ = ͳͷ,Ͳ͹ ˏ,                                       ሺ͸.ʹͶሻ 
 V଴ = ୕ʟሺ∇ʜʞʢ−∇ˇː˃ሻሺ୆+ሺ୬−ଵሻδʐሻ = ସଽଵ଴଴ሺଵହ,ଷ−ሺ−ଶଽ,଼଴ሻሺଷଽ଴+ሺଵସ−ଵሻ·ଷ,ଽሻ = ʹ,͸͹ ˏ/˔;   (6.25) 

 
α – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɫɤɨɪɨɫɬɟɣ ɜ ɩɨɬɨɤɟ, ɪɚɜɟɧ 1,1; Ɂʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ (ɪɚɫɱёɬ ɩɪɨɢɡɜɨɞɟɧ ɩɨ ɮɨɪɦɭɥɟ 6.48); 
B – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 

 
Ȼɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ Hɫɬ=16 ɦ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − H˔˕ = ͳͷ,͵ − ͳ͸ = −Ͳ,͹ ˏ.           (6.26) 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 

 ∇ʒʐ = ∇ʒʑ + ͳ,͸H˔˕ = −Ͳ,͹ + ͳ,͸ · ͳ͸ = ʹͶ,ͻ ˏ.         (6.27) 
 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɤɚɤ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ∇ȽȽɉ ɢ ∇ʒʐ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ∇ʒʞ=24,9 ɦ. 
 
6.2.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɫɬɪɨɢɬɫɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ, ɝɞɟ 

ɤɨɨɪɞɢɧɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ [3, ɬɚɛɥ. 6-12], ɩɟɪɟɦɧɨɠɚɸɬɫɹ ɧɚ H˔˕ = ͳ͸ ˏ. 
ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɪɨɮɢɥɹ Ⱥ ɫ  m = Ͳ,Ͷͻ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
Ʉɪɨɦɟ ɷɬɨɝɨ, ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɩɨɫɬɪɨɟɧɢɣ ɩɨ [3, ɬɚɛɥ. 6-14], ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɵɥ ɧɚɣɞɟɧ ɪɚɞɢɭɫ  
R=10 ɦ. 

 
Ɍɚɛɥɢɰɚ 6.2 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

x y x·ɇɫɬ y·ɇɫɬ 
0 0,126 0 2,016 

0,1 0,036 1,6 0,576 
0,2 0,007 3,2 0,112 
0,3 0 4,8 0 
0,4 0,006 6,4 0,096 
0,5 0,027 8 0,432 
0,6 0,06 9,6 0,96 
0,7 0,1 11,2 1,6 
0,8 0,146 12,8 2,336 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.2 
x y x·ɇɫɬ y·ɇɫɬ 

0,9 0,198 14,4 3,168 
1 0,256 16 4,096 

1,1 0,321 17,6 5,136 
1,2 0,394 19,2 6,304 
1,3 0,475 20,8 7,6 
1,4 0,564 22,4 9,024 
1,5 0,661 24 10,576 

 
Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

 

 
 

 Ɋɢɫɭɧɨɤ 6.2 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
6.2.4 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 hˍ˓ = √ Ƚ ∙ Qˑ˔ː.୫a୶ଶg ∙ ሺB + ∑Ɂ˄ሻଶయ = √ ͳ,ͳ ∙ ͶͻͳͲͲଶͻ,ͺͳ ∙ ሺ͵ͻͲ + ͸͵ሻଶయ = ͳͲ,ͻ͸ ˏ.                       ሺ͸.ʹͺሻ  
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ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 T଴ = ∇ʜʞʢ − ∇ˇː˃ = ͳͷ,͵ − ሺ−ʹͻ,ͺͲሻ = Ͷͷ,ͳ ˏ.           (6.29) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ɌTబ = T଴hˍ˓ = Ͷͷ,ͳͲͳͲ,ͻ͸ = Ͷ,ͳͳ ˏ.                                                                                ሺ͸.͵Ͳሻ 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ = Ͳ,ͻͷ ɢ ɌTబ ɨɩɪɟɞɟɥɹɟɦ Ɍୡ ɢ Ɍୡ′′: 

 Ɍୡ = Ͳ,͵ͻʹ           
 Ɍୡ′′ = ʹ,ͳͳ           
 
ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ:  
 hୡ′ = Ɍୡhˍ˓ = Ͳ,͵ͻʹ · ͳͲ,ͻ͸ = Ͷ,͵Ͳ ˏ;             (6.31) 
 hୡ′′ = Ɍୡ′′hˍ˓ = ʹ,ͳͳ · ͳͲ,ͻ͸ = ʹ͵,ͳ͵ ˏ;              (6.32) 
 
ɋɨɩɨɫɬɚɜɢɜ ɝɥɭɛɢɧɭ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ hɇȻ ɩɪɢ Qˑ˔ː.ˏ˃ˍ˔ ɫɨ ɜɬɨɪɨɣ 

ɫɨɩɪɹɠɟɧɧɨɣ ɝɥɭɛɢɧɨɣ hୡ′′, ɜɢɞɢɦ, ɱɬɨ ɛɶɟɮɵ ɫɨɩɪɹɝɚɸɬɫɹ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ 
ɩɪɵɠɤɚ ɢ ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ ɧɟ ɬɪɟɛɭɸɬɫɹ, ɨɞɧɚɤɨ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɡɚ ɜɨɞɨɫɥɢɜɨɦ 
ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɚɢɜɚɬɶ ɜɨɞɨɛɨɣ: ɛɟɬɨɧɧɚɹ ɢɥɢ ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ ɩɥɢɬɚ. 

 
6.2.5 Ɋɚɫɱёɬ ɜɨɞɨɛɨɹ 

 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ:  
 Ɂʑ = Ͳ,ͳͷ · ϑୡ · √hୡ′ = Ͳ,ͳͷ · ʹͶ,ʹ͸ · √Ͷ,͵Ͳ = ͹,͸ ˏ.         (6.33) 
 

ɝɞɟ ϑୡ – ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ, ɪɚɜɧɚɹ: 
 ϑୡ = qhୡ′ = ͳͲͶ,͵ͳͶ,͵Ͳ = ʹͶ,ʹ͸ ˏ/˔.                                                                        ሺ͸.͵Ͷሻ 
 

Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ: 
 l˅ = ሺͲ,͹ͷ ÷ ͳሻ · l˒˓ = ͹ͷ ˏ.             (6.35) 
 

ɝɞɟ l˒˓ – ɞɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ, ɪɚɜɧɚɹ: 
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l˒˓ = ʹ,ͷ · ሺͳ,ͻhୡ′′ − hୡ′ ሻ = ʹ,ͷ · ሺͳ,ͻ · ʹ͵,ͳ͵ − Ͷ,͵Ͳሻ = ͻͻ,ͳʹ ˏ.       (6.36) 
 
6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, 

ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, ɱɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.3. 
ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 

ɭɫɥɨɜɢɹɦ: 
1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
 

 
Ɋɢɫɭɧɨɤ 6.3 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 

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

 B୬I = h√ ɏ˄ɏ୵ ሺͳ − nሻ + nሺʹ − nሻ − Ƚଵ  ,                                                               ሺ͸.͵͹ሻ 
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ɝɞɟ Ƚଵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5; ɏ୵ = ͳͲ ˍʜ ˏଷ⁄   – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ; ɏ˄ = ʹͶ ˍʜ ˏଷ⁄   – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 ∇˒ˑˇ = ∇ˇː˃ − Ɂ˅ − ሺʹ ÷ ͵ሻ = −ʹͻ,ͺͲ − ͹,ͷͷ − ʹ = −͵ͻ,͵ͷ, ˏ,        ሺ͸.͵ͺሻ 
 

ɝɞɟ Ɂ˅ = ͹,ͷͷ ˏ – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ; ሺʹ ÷ ͵ሻ – ɜɧɭɬɪɟɧɧɹɹ ɝɥɭɛɢɧɚ ɡɭɛɶɟɜ ɩɥɨɬɢɧɵ. 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ h ɪɚɜɧɚ: 

 h = ∇ʜʞʢ − ∇˒ˑˇ = ͳͷ,͵ − ሺ−͵ͻ,͵ͷሻ = ͷͶ,͸ͷ ˏ.                                     ሺ͸.͵ͻሻ 
 
ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 

ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 B୬II = ɀ୬htgφ ቀɏ˄ɏ୵ + n − Ƚଵቁ ,                                                                                  ሺ͸.ͶͲሻ 

 
ɝɞɟ ɀ୬ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ tgφ = Ͳ,Ͷ͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ 
ɝɥɢɧɵ [4]; 
 

Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ n, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 6.3, 
ɧɟɫɤɨɥɶɤɨ ɪɚɡ, ɩɨ ɞɜɭɦ ɮɨɪɦɭɥɚɦ ɨɩɪɟɞɟɥɹɟɬɫɹ  B˒ ɢ ɫɬɪɨɹɬɫɹ ɝɪɚɮɢɤɢ 
ɡɚɜɢɫɢɦɨɫɬɢ B୬I =  f ሺnሻ ɢ B୬II =  f ሺnሻ , ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 6.4. Ɍɨɱɤɚ 
ɩɟɪɟɫɟɱɟɧɢɹ ɝɪɚɮɢɤɨɜ ɨɩɪɟɞɟɥɢɬ ɪɚɫɱɟɬɧɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ. 

 
Ɍɚɛɥɢɰɚ 6.3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ n BI˒ , ɦ BI˒I, ɦ 

0 39,65 76,50 
0,1 40,18 72,67 
0,2 40,96 69,21 
0,3 42,04 66,07 
0,4 43,48 63,19 
0,5 45,38 60,56 
0,6 47,93 58,14 
0,7 51,41 55,90 

0,7667 54,50 54,50 
0,8 56,37 53,83 
0,9 63,96 51,91 
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Ɋɢɫɭɧɨɤ 6.4 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ n = Ͳ,͹͸͸͹, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɲɢɪɢɧɚ 

ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ B˒  = ͷͶ,ͷͲ  ˏ.  
 
6.3.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 
ɬɟɥɟ ɩɥɨɬɢɧɵ. ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɧɟɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɨɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ 
ɩɨɷɬɨɦɭ ɨɧɢ ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɟ (ɜ ɨɬɥɢɱɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨ-
ɭɫɚɞɨɱɧɵɯ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ). ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ 
ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɲɜɚɦɢ ɩɨ ɨɫɹɦ 
ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 

 B˄˔ = b + Ɂʐ = ͵Ͳ + ͵,ͻ = ͵͵,ͻ ˏ,                                                                ሺ͸.Ͷͳሻ 
 

ɝɞɟ b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; Ɂʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
ɒɢɪɢɧɭ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɯ ɲɜɨɜ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 5 ɫɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1,5 ɫɦ ɜ ɩɪɟɞɟɥɚɯ ɮɭɧɞɚɦɟɧɬɧɨɣ 
ɩɥɢɬɵ. 

 
6.3.3 Ȼɵɤɢ 

 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɜ ɜɢɞɟ ɩɨɥɭɤɪɭɝɚ. Ȼɵɤ 

ɢɦɟɟɬ ɪɚɡɪɟɡɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɬ.ɟ. ɩɨ ɟɝɨ ɨɫɢ ɩɪɨɯɨɞɹɬ ɲɜɵ, ɨɬɞɟɥɹɸɳɢɟ 
ɫɟɤɰɢɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. Ȼɵɤ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɦɟɟɬ ɞɜɚ ɩɚɡɨɜɵɯ 
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ɩɟɪɟɲɟɣɤɚ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɬɨɥɳɢɧɨɣ 1 ɦ. Ƚɥɭɛɢɧɚ ɩɚɡɨɜ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ, 
ɪɚɜɧɚ 0,5 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ Ɂ˄ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ: 

 Ɂ˄ = ʹ ∙ d଴ + ʹ ∙ a = ʹ ∙ ͳ + ʹ ∙ Ͳ,ͷ = ͵ ˏ,                                                      ሺ͸.Ͷʹሻ 
 
ɝɞɟ d଴ – ɲɢɪɢɧɚ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ;  a – ɝɥɭɛɢɧɚ ɩɚɡɨɜ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ. 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɬɨɥɳɢɧɚ ɛɵɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ, ɩɪɢ 
ɲɢɪɢɧɟ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ b =  ͵Ͳ ˏ ɬɨɥɳɢɧɚ ɛɵɤɚ: 

 Ɂ˄ = ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ b = Ͳ,ͳ͵ ∙ ͵Ͳ = ͵,ͻ ˏ.                                                   ሺ͸.Ͷ͵ሻ 
 
ȼ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɭɫɬɭɩɚ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 3 ɦ ɜɵɲɟ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ ɇȻ, ɬ.ɟ. 2,22 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 1 ɦ.  
ɒɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɪɚɜɧɚ 0,5 ɦ, ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ 

ɡɚɬɜɨɪɚ – 0,5 ɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɟɦ 1 ɦ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 
6.3.4 ɍɫɬɨɢ 

 
ɇɚ ȼɨɥɠɫɤɨɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɡɞɟɥɶɧɵɣ ɢ ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɢ. 
Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɨɦ ɢ ɡɞɚɧɢɟɦ Ƚɗɋ, 

ɫɥɭɠɢɬ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɜɨɞɵ, ɢɞɭɳɢɯ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɜɨɞɨɫɥɢɜ. Ɍɚɤɠɟ ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɹɜɥɹɟɬɫɹ ɨɩɨɪɨɣ ɞɥɹ 
ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ.  

ɋɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɳɢɬɵ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, 
ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɚ 
ɬɚɤɠɟ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ.  

Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɭɫɬɨɟɜ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɲɟ 30-35 ɦɟɬɪɨɜ, ɫɨɩɪɹɠɟɧɢɟ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱёɬ ɜɜɟɞɟɧɢɹ ɝɥɭɯɨɣ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɝɪɭɧɬɨɜɭɸ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɨɬɤɨɫɵ ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵ ɱɚɫɬɢɱɧɨ ɡɚɤɪɵɜɚɸɬ ɧɚɩɨɪɧɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ ɷɬɨɣ ɱɚɫɬɢ ɛɟɬɨɧɧɨɣ 
ɩɥɨɬɢɧɵ. 

 
6.3.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɨɞɧɭ ɝɚɥɟɪɟɸ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɞɪɟɧɚɠɚ. 

Ɋɚɫɩɨɥɚɝɚɟɬɫɹ ɝɚɥɟɪɟɹ ɧɚɞ ɩɨɞɨɲɜɨɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɦ ɨɬ ɧɟё. ɂɦɟɟɬ ɲɢɪɢɧɭ 
ɢ ɜɵɫɨɬɭ, ɪɚɜɧɵɟ 3 ɦ.  
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6.3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 
 

ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɲɢɪɢɧɭ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, 
ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɨ ɞɥɹ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ. ɉɪɨɟɡɠɚɹ ɱɚɫɬɶ ɩɪɢɧɢɦɚɟɬɫɹ 
ɲɢɪɢɧɨɣ 4 ɦ, ɲɢɪɢɧɚ ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ – 2 ɦ, ɲɢɪɢɧɚ ɩɭɬɟɣ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ 
13 ɦ. Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɡɥɨɜɵɦ ɤɪɚɧɨɦ ɢ ɚɜɬɨɞɨɪɨɝɨɣ 
ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ 
ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 21 ɦ. 

 
6.3.7 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɦɟɬɨɞɨɦ 
ɭɞɥɢɧɟɧɧɨɣ ɤɨɧɬɭɪɧɨɣ ɥɢɧɢɢ 

 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɫɨɫɬɚɜɚ 

ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɢɯ ɪɚɡɦɟɪɨɜ ɢ ɨɱɟɪɬɚɧɢɹ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɩɪɟɞɟɥɟɧɢɟɦ ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɮɥɸɬɛɟɬ, ɨɩɪɟɞɟɥɟɧɢɹ 
ɝɪɚɞɢɟɧɬɨɜ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ.  

Ɋɚɫɱёɬ ɩɪɨɜɨɞɢɦ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: ɩɪɢ ∇ʜʞʢ ɢ ∇ʢʜʐ୫୧୬. 
Ʉɨɧɬɭɪ ɮɢɥɶɬɪɚɰɢɢ ɛɟɪɟɬ ɫɜɨɟ ɧɚɱɚɥɨ ɨɬ ɨɬɦɟɬɤɢ ɞɧɚ ɢ ɞɨ ɝɚɥɟɪɟɢ ɜ ɬɟɥɟ 

ɩɥɨɬɢɧɵ. 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɪɚɜɟɧ: 
 

  H = ∇ʜʞʢ − ∇ʢʜʐ୫୧୬ = ͳͷ,͵ − ሺ−ͳͶ,͵ͷሻ = ʹͻ,͸ͷ ˏ.  (͸.ͶͶ) 

 
ɇɚɣɞёɦ ɨɬɧɨɲɟɧɢɟ: 
 

 
l଴S଴ = ͷ͹,͵Ͳͻ,ͷ = ͸,Ͳ͵, (͸.Ͷͷ) 

 
ɝɞɟ l଴ – ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶ; S଴ – ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɧɚ ɜɟɪɬɢɤɚɥɶ. 

 

 
l଴S଴ ൒ ͷ,Ͳ  

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ T˃ ˍ˕ ɧɚɯɨɞɢɬɫɹ ɤɚɤ: 
 

 T˃ ˍ˕ = Ͳ,ͷ ∙ l଴ = Ͳ,ͷ ∙ ͷ͹,͵ = ʹͺ,͸ͷ ˏ.    (͸.Ͷ͸) 

 
ȼɨɞɨɭɩɨɪ ɡɚɝɥɭɛɥёɧ ɧɚ ∞, ɩɨɷɬɨɦɭ T˃ ˍ˕ =  Ť = ʹͺ,͸ͷ ˏ. 
 T̝ ˓ ɧɚɣɞɟɦ ɤɚɤ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ: 
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T̝ ˓ = Tଵ + Tଶ + Tଷ + Tସ + Tହ + T଺ + T଻ + T଼ͺ = = ʹͺ,͸ͷ + ʹʹ,Ͷʹ + ʹʹ,Ͷʹ + ͳͻ,ͳͲ + ͳͻ,ͳͲ + ʹͳ,ͳͳ + ʹͳ,ͳͳ + ʹ͵,͸ͳͺ  = ʹʹ,ͳͻ ˏ.  (͸.Ͷ͹) 

 
ɇɚɣɞɟɦ ɩɨɬɟɪɢ ɧɚ ɜɯɨɞɟ: 
 

 λ = Ͳ,ͶͶ ∙ T̝ ˓ = Ͳ,ͶͶ ∙ ʹʹ,ͳͻ = ͻ,͹͸ ˏ. (͸.Ͷͺ) 

 
6.3.8 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 
ɇɚɡɧɚɱɚɟɬɫɹ ɬɪɟɯɫɥɨɣɧɵɣ ɥɟɧɬɨɱɧɵɣ ɞɪɟɧɚɠ ɫ ɨɛɪɚɬɧɵɦ ɮɢɥɶɬɪɨɦ ɩɨɞ 

ɜɫɟɣ ɩɥɨɳɚɞɶɸ ɜɨɞɨɛɨɹ ɢ ɪɢɫɛɟɪɦɵ, ɚ ɬɚɤɠɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɩɥɨɬɢɧɵ. ɋɭɦɦɚɪɧɚɹ 
ɬɨɥɳɢɧɚ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɬɫɹ 1,5 ɦ. ɉɨɞ ɩɨɞɨɲɜɨɣ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɬɫɹ 
ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ ɜ ɜɢɞɟ ɪɚɡɝɪɭɡɨɱɧɨɣ ɫɤɜɚɠɢɧɵ ɞɢɚɦɟɬɪɨɦ 0,5 ɦ ɫ ɜɵɜɨɞɨɦ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɜɨɞ ɜ ɞɪɟɧɚɠɧɭɸ (ɫɦɨɬɪɨɜɭɸ) ɝɚɥɟɪɟɸ. 
 

6.3.9 Ɋɚɫɱёɬ ɩɨɧɭɪɚ 
 

Ɍɚɤ ɤɚɤ ɩɥɨɬɢɧɚ ɫɬɨɢɬ ɧɚ ɝɥɢɧɢɫɬɨɦ ɨɫɧɨɜɚɧɢɢ, ɬɨ ɭɫɬɪɚɢɜɚɟɦ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɣ ɩɨɧɭɪ ɜ ɜɢɞɟ ɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɫ ɪɚɡɪɟɡɤɨɣ ɟё ɲɜɚɦɢ. 

Ɍɨɥɳɢɧɚ ɩɨɧɭɪɚ Ɂ˒ˑː ɞɨɥɠɧɚ ɛɵɬɶ: 
 Ɂ˒ˑː ൒ ∆ʜ ∙ ɀ୬Jୡ୰.୫ = ͳͶ,ͷͺ ∙ ͳ,ʹͷͳͷ = ͳ,ʹʹ ˏ,                                                         ሺ͸.Ͷͻሻ 
 

ɝɞɟ ɀ୬ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ 
ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,25; Jୡ୰.୫ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɦɚɬɟɪɢɚɥɚ ɩɨɧɭɪɚ [5]; ∆ʜ – ɩɨɬɟɪɹ ɧɚɩɨɪɚ ɨɬ ɧɚɱɚɥɚ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɧɭɪɚ, 14,58 ɦ. 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɩɨɧɭɪɚ 2 ɦ.  
Ⱦɥɢɧɚ ɩɨɧɭɪɚ ɫɨɫɬɚɜɥɹɟɬ: 
 L˒ = ሺͳ ÷ ͳ,ͷሻ ∙ H = ͵Ͳ ˏ,                                                                                  ሺ͸.ͷͲሻ 

 
ɝɞɟ H = ∇ʜʞʢ − ∇ʢʜʐ୫୧୬ = ͳͷ,͵ − ሺ−ͳͶ,͵ͷሻ = ʹͻ,͸ͷ ˏ,                             ሺ͸.ͷͳሻ 
 
ɝɞɟ ∇ʢʜʐ୫୧୬ – ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ. 
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6.4 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
6.4.1 ȼɨɞɨɛɨɣ 

 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɬɨɥɳɢɧɚ ɢ ɞɥɢɧɚ ɜɨɞɨɛɨɹ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɜ ɩɭɧɤɬɟ 

6.2.5. 
 
ɉɪɢɧɢɦɚɟɦ Ɂ˅ = ͺ ˏ, l˅ = ͹ͷ ˏ ɜ ɰɟɥɹɯ ɭɞɨɛɫɬɜɚ ɩɪɨɜɟɞɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɪɚɛɨɬ. 
 

6.4.2 Ɋɢɫɛɟɪɦɚ 
 

Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ 
ɪɚɫɫɟɢɜɚɧɢɹ ɩɨɬɨɤɚ. 

Ⱦɥɢɧɚ ɪɢɫɛɟɪɦɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 l˓ = ሺͳ ÷ ʹሻ ∙ l˅ = ͳ,Ͳ ∙ ͹ͷ = ͹ͷ ˏ.            (6.52) 
 
Ʉɨɧɫɬɪɭɤɰɢɹ ɪɢɫɛɟɪɦɵ ɩɨ ɬɟɱɟɧɢɸ ɨɛɥɟɝɱɚɟɬɫɹ. ɉɪɨɞɨɥɶɧɵɟ ɲɜɵ ɦɟɠɞɭ 

ɩɥɢɬɚɦɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɜ ɩɟɪɟɜɹɡɤɭ. 
ɉɨɞ ɪɢɫɛɟɪɦɨɣ ɭɫɬɪɚɢɜɚɟɬɫɹ ɥɟɧɬɨɱɧɵɣ ɞɪɟɧɚɠ ɢ ɨɛɪɚɬɧɵɣ ɮɢɥɶɬɪ.  
ɉɪɢɧɢɦɚɟɦ ɱɟɬɵɪɟ ɩɥɢɬɵ, ɬɪɢ ɢɡ ɤɨɬɨɪɵɯ ɞɥɢɧɨɣ ɩɨ 20 ɦ, ɚ ɱɟɬɜɟɪɬɚɹ -

15ɦ. 
Ɍɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ: 
 Ɂ˓ଵ = ʹ͵ ∙ Ɂ˅ = ʹ͵ ∙ ͺ = ͷ,Ͷ ˏ.                                                                               ሺ͸.ͷ͵ሻ 
 
Ɍɨɥɳɢɧɚ ɜɬɨɪɨɣ ɩɥɢɬɵ: 
 Ɂ˓ଶ = ʹ͵ ∙ Ɂ˓ଵ = ʹ͵ ∙ ͷ,͵͵ = ͵,͸ ˏ.                                                                       ሺ͸.ͷͶሻ 
 
Ɍɨɥɳɢɧɚ ɬɪɟɬɶɟɣ ɩɥɢɬɵ: 
 Ɂ˓ଷ = ʹ͵ ∙ Ɂ˓ଶ = ʹ͵ ∙ ͵,ͷ͸ = ʹ,Ͷ ˏ.                                                                      ሺ͸.ͷͷሻ  

 
Ɍɨɥɳɢɧɚ ɱɟɬɜɟɪɬɨɣ ɩɥɢɬɵ: 
 Ɂ˓ସ = ʹ͵ ∙ Ɂ˓ଷ = ʹ͵ ∙ ʹ,͵͹ = ͳ,͸ ˏ.                                                                       ሺ͸.ͷ͸ሻ 



88 

6.4.3 Ʉɨɜɲ 
 

Ɂɚɥɨɠɟɧɢɟ ɨɬɤɨɫɨɜ ɤɨɜɲɚ ɩɪɢɧɢɦɚɟɬɫɹ m=1:4 ɢ m=1:2. 
ɇɚ ɞɧɨ ɤɨɜɲɚ ɭɤɥɚɞɵɜɚɟɦ ɨɬɫɵɩɤɭ ɢɡ ɤɚɦɧɹ, ɬɨɥɳɢɧɨɣ 1,5 ɦ. 
Ƚɥɭɛɢɧɚ ɤɨɜɲɚ ɜ ɦɟɫɬɟ ɧɚɢɛɨɥɶɲɟɝɨ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 h୫a୶ = ʙ˓ ∙ √q˓ɋː  = ͳ,ͳ ∙ √ͳͲͳ,͹ͺͲ,ͺ = ͳʹ,Ͷͳ ˏ,                                              ሺ͸.ͷ͹ሻ 

 
ɝɞɟ ʙ˓ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɪɚɡɦɵɜɚ; ɋː = Ͳ,ͺ ˏ/˔ – ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɝɥɭɛɢɧɟ 1 ɦ ɞɥɹ ɝɥɢɧɵ;  q˓ = ͳͲͳ,͹ͺ ˏଷ/˔  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ ɩɨ ɮɨɪɦɭɥɟ (2.5). 

Ⱦɥɢɧɚ ɤɨɜɲɚ ɩɨ ɞɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 lˍ = ʹ ∙ hˍ˓ =  ʹ ∙ ͳͲ,ͷͲ = ʹͳ ˏ,                                                                        ሺ͸.ͷͺሻ 

 
ɝɞɟ hˍ˓ – ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɧɚ ɪɢɫɛɟɪɦɟ ɩɨ ɮɨɪɦɭɥɟ: 
 hˍ˓ = √Ƚ ∙ q˓ˋ˔ଶgయ = √ͳ,ͳ ∙ ͳͲͳ,͹ͺଶͻ,ͺͳయ = ͳͲ,ͷͲ ˏ.                                              ሺ͸.ͷͻሻ 

 
6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 
Ɋɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ – ɧɨɪɦɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɪɢ ʜʞʢ = ͳͷ,͵Ͳ ɦ ɜ 

ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɨɬɦɟɬɤɟ ∇ʢʜʐ௠𝑖௡ = −ͳͶ,͵ͷ ˏ. 
 
6.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɚɬɜɨɪɨɜ 

 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɛɟɡ ɭɱёɬɚ ɡɭɛɶɟɜ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  = ܵ˒ˎ ∙ 𝑏 ∙ ݃ ∙ 𝑏˄ߩ + ˄ߜ = ͳͳ͸ͻ,ͷ ∙ ͵Ͳ ∙ ͻ,ͺͳ ∙ ʹͶͲͲ͵Ͳ + ͵,ͻ = ʹͶ͵͸͹,ͲͲ ˍʜ/ˏ,     ሺ͸.͸Ͳሻ 
 

ɝɞɟ ܵ˒ˎ – ɩɥɨɳɚɞɶ ɩɥɨɬɢɧɵ ɛɟɡ ɭɱёɬɚ ɡɭɛɶɟɜ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ ɉɄ «AutoCAD»; 
b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, 30 ɦ; ߩ˄ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ;  ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ.  
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ȼɟɫ ɛɵɤɚ ɛɟɡ ɭɱёɬɚ ɡɭɛɶɟɜ ɨɩɪɟɞɟɥɹɟɦ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ݃ ∙ 𝑏˄ߩ + ˄ߜ = ʹͺͺ͸,ʹ ∙ ͵,ͻ ∙ ͻ,ͺͳ ∙ ʹͶͲͲ͵Ͳ + ͵,ͻ = ͹ͺͳ͹,ͷ͹ ˍʜ/ˏ.        ሺ͸.͸ͳሻ 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ Ͷͻͷ ∙ √Ͷͻͷ ∙ ͻ,ͺͳ = ͷͻͶʹ,Ͳͻ ˍʜ,           ሺ͸.͸ʹሻ 

 
ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, ɪɚɜɧɚɹ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ 𝑏 = ሺͳͷ,͵ − ሺ−Ͳ,͹ሻ + Ͳ,ͷሻ ∙ ͵Ͳ = Ͷͻͷ ˏଶ. ሺ͸.͸͵ሻ 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɹɬ ɤ 1 ɩ. ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ  =  ܳˊ𝑏 + ˄ߜ = ͷͻͶʹ,Ͳͻ͵Ͳ + ͵,ͻ = ͳ͹ͷ,ʹͺ ˍʜ/ˏ.                                                      ሺ͸.͸Ͷሻ 

 
6.5.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ℎଵଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͷʹ,͸ͷଶʹ = ͳ͵ͷͻ͸,͹͹ ˍʜ/ˏ,                      ሺ͸.͸ͷሻ 

 
ɝɞɟ ℎଵ = ∇ʜʞʢ − ሺ−͵͹,͵ͷሻ = ͳͷ,͵Ͳ − ሺ−͵͹,͵ͷሻ = ͷʹ,͸ͷ ˏ.        (6.66) 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

 ܶː = ௪ߩ ∙ ݃ ∙ ℎଶଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ͵,ͲͲଶʹ = ʹͷͻͶ,͹ͷ ˍʜ/ˏ,                        ሺ͸.͸͹ሻ 

 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ 

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 𝑊 = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷͺʹ,ʹ = Ͷ͹͵Ͳ,͵ͺ ˍʜ/ˏ,                        ሺ͸.͸ͺሻ 
 

ɝɞɟ ܵˠ˒˅ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ ɉɄ 
«AutoCAD». 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

 𝑊 = ௪ߩ ∙ ݃ ∙ ܵˠ˒ː = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͺͶ,͸ = ͳͺͳͲ,ͻ͵ ˍʜ/ˏ,                        ሺ͸.͸ͻሻ 
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ɝɞɟ ܵˠ˒ː – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ ɉɄ 
«AutoCAD». 
 

6.5.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

ȼɵɫɨɬɚ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ℎ˅ˊ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = −ͳͶ,͵ͷ − ሺ−͵ͻ,͵ͷሻ = ʹͷ,ͲͲ ˏ.                     ሺ͸.͹Ͳሻ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɫ ɭɱёɬɨɦ ɡɭɛɶɟɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ:  
 𝑊 ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ͵Ͳ͸,͹Ͳ = ͳʹͺͳͺ,͹͵ ˍʜ/ˏ,              ሺ͸.͹ͳሻ 
 

ɝɞɟ ܵˠ˒ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɫ ɭɱёɬɨɦ ɡɭɛɶɟɜ, 
ɜɵɱɢɫɥɟɧɧɚɹ ɜ ɉɄ «AutoCAD».  
 

6.5.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɬɨɥɶɤɨ ɧɚ ɩɥɨɬɢɧɭ: 
 𝑊˗ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ͵͵,ͻ = ʹʹͻͶ,ͷ͸ ˍʜ/ˏ.                       ሺ͸.͹ʹሻ 

 
ɝɞɟ ܵˠ˒ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɩɨɞ ɩɥɨɬɢɧɨɣ. 
 

6.5.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ˓ː = ːߛ˅ˊ˅ ∙ ℎː ∙ 𝑡gଶ ቀͶͷ − 𝜑ːʹቁ = ͳʹ ∙ ͵ ∙ 𝑡݃ଶ (Ͷͷˑ − ʹͲʹ) = = ͳ͹,͸ͷ ˍ ʜ ˏଶ⁄ ,               (6.73) 

 
ɝɞɟ ːߛ˅ˊ˅ = ͳʹ ˍ ʜ ˏଷ⁄  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 𝜑ː = ʹͲ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; ℎː = ͵ ˏ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ˓ː ∙ ℎːʹ = ͳ͹,͸ͷ ∙ ͵ʹ = ʹ͸,Ͷͺ ˍʜ/ˏ.                                                         ሺ͸.͹Ͷሻ 

 
ɇɚɣɞɟɦ ɜɡɜɟɲɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɥɢɧɵ: 
ߛ̂  ˎ˅́ ˅ = ߛ̂ ˎ − (ͳ − ݊ˆ˓) ∙ ௪ߛ = ͳ͹,ͷ − ሺͳ − Ͳ,Ͷͷሻ ∙ ͳͲ = ͳʹ ˍ ʜ ˏଷ,⁄      ሺ͸.͹ͷሻ 
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ɝɞɟ ̝ߛ ˆˎ = ͳ͹,ͷ ˍ ʜ ˏଷ −⁄  ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɥɢɧɵ; ݊ˆ˓ = Ͳ,Ͷͷ − ɩɨɪɢɫɬɨɫɬɶ ɝɪɭɧɬɚ. 
Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ʟଵ = ːߛ˅ˊ˅ ∙ ℎː ∙ 𝑡gଶሺͶͷˑ − 𝜑˔ˆˎ ʹ⁄ ሻ − ʹ ∙ ˔ ∙ 𝑡݃ሺͶͷˑ − 𝜑˔ˆˎ ʹ⁄ ሻ = = ͳʹ ∙ ͵ ∙ 𝑡gଶሺͶͷˑ − ʹͷˑ ʹ⁄ ሻ − ʹ ∙ Ͷͺ ∙ 𝑡݃ሺͶͷˑ − ʹͷˑ ʹ⁄ ሻ =        (6.76) = −Ͷ͸,ͷͷ ˍ ʜ ˏଶ⁄ ,  
 

ɝɞɟ ℎ˔ˆˎଵ = Ͷ,ʹͷ ˏ – ɬɨɥɳɢɧɚ ɝɪɭɧɬɚ ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ɞɧɚ ɢ ɩɨɧɭɪɨɦ. 
ɇɚɣɞɟɦ ɜɡɜɟɲɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ: 
˅˄ߛ  ˊ˅ = ˄ߛ − ͳͲ = ʹͶ − ͳͲ = ͳͶ ˍ ʜ ˏଷ⁄ .           (6.77) 

 
ɝɞɟ ℎ˔ˆˎଶ = ͳ,͵ͳ ˏ – ɬɨɥɳɢɧɚ ɝɪɭɧɬɚ ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ɩɨɧɭɪɚ ɢ ɨɬɦɟɬɤɨɣ 
ɩɨɞɨɲɜɵ ɦɟɠɞɭ ɜɵɫɬɭɩɚɦɢ, ɪɚɜɧɨɣ ∇= −͵͹,͵ͷ ˏ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ 
ɞɥɹ ɫɥɨɹ ɝɪɭɧɬɚ: 

భ˅˃ܧ  = ଵܲ + ଶܲʹ ∙ ℎ˔ˆˎଵ = −Ͷ͸,ͷͷ − ʹͷ,ͺͷʹ ∙ Ͷ,ʹͷ = −ͳͷ͵,ͺͷ ˍʜ/ˏ.        ሺ͸.͹ͺሻ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ 

ɞɥɹ ɜɬɨɪɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ: 
ଶ˅˃ܧ  = ଷܲ + ସܲʹ ∙ ℎ˔ˆˎଶ = −ͳͶ,Ͷͻ − ͺ,ͳͲʹ ∙ ͳ,͵ͳ = −ͳͶ,ͺͲ ˍʜ/ˏ.             ሺ͸.͹ͻሻ 

 
Ɍ.ɤ. ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɪɚɧɟɟ ɜ ɮɨɪɦɭɥɚɯ (6.78-6.81) 

ɨɬɪɢɰɚɬɟɥɶɧɵɟ, ɬɨ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ 
ɞɟɣɫɬɜɨɜɚɬɶ ɧɟ ɛɭɞɟɬ. 

ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɞɟɣɫɬɜɭɟɬ ɬɨɥɶɤɨ ɧɚ ɜɨɞɨɛɨɣ, ɧɚ ɩɥɨɬɢɧɭ ɧɟ 
ɩɟɪɟɧɨɫɢɬɫɹ, ɩɨɷɬɨɦɭ ɪɚɫɫɱɢɬɵɜɚɬɶ ɟɝɨ ɧɟ ɧɭɠɧɨ. 

 
6.5.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 𝑊 ˑˎː = Ͳ,ͷ ∙ ௪ߩ ∙ ݃ ∙ ℎଵ% ∙ ቆ̅ߨߣ + ℎ଴ʹቇ = = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,͵ͺ ∙ (͵,ͳͻ͵,ͳͶ + Ͳ,ͳͶʹ ) = ʹ,Ͳʹ ˍʜ/ˏ,                            ሺ͸.ͺͲሻ 

 
ɝɞɟ ℎଵ% = Ͳ,͵ͺ ˏ – ɜɵɫɨɬɚ ɜɨɥɧɵ 1 %-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (ɮɨɪɦɭɥɚ 1.11); ̅ߣ = ͵,ͳͻ ˏ  – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ (ɮɨɪɦɭɥɚ 1.9). 
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ℎ௢ = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ Ͳ,͵ͺଶ͵,ͳͻ = Ͳ,ͳͶ ˏ.                                                             ሺ͸.ͺͳሻ 
 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ 𝑊 ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͵,ͳͻʹ ∙ ͵,ͳͶ − ͵ͅ ∙ Ͳ,͵ͺ = Ͳ,͵͹ ˏ.                                          ሺ͸.ͺʹሻ 

 
6.6 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
6.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ) ɢ ɛɟɡ ɭɱёɬɚ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ 
ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢɰɭ 6.4, ɜ ɤɨɬɨɪɭɸ ɜɧɨɫɹɬ ɧɚɝɪɭɡɤɢ, 
ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɧɚɝɪɭɡɤɢ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad. 
 
Ɍɚɛɥɢɰɚ 6.4 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

 𝑓 ɋɢɥɚ, ɤɇ ɋɢɥɚ·γfߛ
ɉɥɟɱɨ, 

ɦ 
Ɇɨɦɟɧɬ, ˍʜ ∙ˏ ʡ˅ 1,0 13596,77 13596,8 19,55 265816,85 ʡː 1,0 2594,75 2594,75 9,67 -25091,23 𝑊  1,0 4730,38 4730,38 23,04 -108987,96 𝑊 𝑊 91900,14- 3,97 23148,7 24367,00 0,95 ˎ˒ܩ 17452,73- 2,35 7426,69 7817,57 0,95 ˄ܩ 36743,77 20,29 1810,93 1810,93 1,0  ˊ˅ 1,0 12818,73 12818,73 0 0,00 𝑊˗ 1,0 2294,56 2294,56 16,71 38342,10 ʔː 1,2 26,48 31,776 10,66 338,73 ʔ˃˅ଵ 1,2 153,85 184,62 7,74 1428,96 ʔ˃˅ଶ 1,2 14,80 17,76 2,83 50,26 𝑊 ˑˎː 1,0 2,02 2,02 54,29 109,67 2486,17- 15,76 157,75 175,28 0,9 ˊݍ ∑ ʛ 96912,11  
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Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ) ɜɵɩɨɥɧɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௨ = − ௗܤܰ + ͸ ∙ ∑ ʛܤௗଶ ,                                                                                         ሺ͸.ͺ͵ሻ 
 
ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܤௗ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɪɚɜɧɚɹ 54,50 ɦ. 
 ܰ = ˄ܩ + ˎ˒ܩ − 𝑊 ˊ˅ − 𝑊˗ + ˊݍ + 𝑊 = ͹Ͷʹ͸,͸ͻ + ʹ͵ͳͶͺ,͹Ͳ − ͳʹͺͳͺ,͹͵ − ʹʹͻͶ,ͷ͸ + ͳͷ͹,͹ͷ + Ͷ͹͵Ͳ,͵ͺ =   (6.84) = ʹͲ͵ͷͲ,ͳͺ ˍʜ. 
 𝜎௬௨ = − ʹͲ͵ͷͲ,ͳͺͷͶ,ͷͲ + ͸ ∙ ͻ͸ͻͳʹ,ͳͳͷͶ,ͷͲଶ = −ͳ͹͹,͸͵ ˍʜ/ˏଶ.                               ሺ͸.ͺͷሻ 

 𝜎௨̆ = 𝜎௬௨݉௨ଶ − ௗ௨ܪ௪ߛ ∙ ሺͳ − ݉௨ଶሻ,                                                                       ሺ͸.ͺ͸ሻ 
 
ɝɞɟ ߛ௪ = ͳͲ ˍʜ/ˏଷ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ͷͶ,͸ͷ ˏ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ; ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ. 
 ݉௨ = 𝑡݃𝛼ଵ,                                                                                                              ሺ͸.ͺ͹ሻ 
 
ɝɞɟ 𝛼ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ 𝑡݃𝛼ଵ = Ͳ. 
 𝜎௨̆ = −ͺͳ,ͻͷ ∙ Ͳଶ − ͳͲ ∙ ͷͶ,͸ͷ ∙ ሺͳ − Ͳଶሻ = −ͷͶ͸,ͷͲ ˍʜ/ˏଶ;                 ሺ͸.ͺͺሻ 
 𝜏௫௬௨ = ௗ௨ܪ௪ߛ) + 𝜎௬௨) ∙ ݉௨ଶ = Ͳ.                                                                            ሺ͸.ͺͻሻ 

 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ − ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳ͹͹,͸͵ ∙ ሺͳ − Ͳଶሻ + ͳͲ ∙ ͷͶ,͸ͷ ∙ Ͳଶ = −ͳ͹͹,͸͵ ˍʜ/ˏଶ.                          ሺ͸.ͻͲሻ 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͷͶ,͸ͷ = −ͷͶ͸,ͷͲ ˍʜ ˏଶ⁄ .                                     ሺ͸.ͻͳሻ 
 

2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ௗܤܰ − ͸ ∙ ∑ ʛܤௗଶ = − ʹͲ͵ͷͲ,ͳͺͷͶ,ͷͲ − ͸ ∙ ͻ͸ͻͳʹ,ͳͳͷͶ,ͷͲଶ = −͵͹͵,ͶͲ ˍʜˏଶ .    ሺ͸.ͻʹሻ 
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𝜎 ௧̆ = 𝜎௬௧݉௧ଶ − ௗ௧ܪ௪ߛ ∙ ሺͳ − ݉௧ଶሻ = = −͵͹͵,ͶͲ ∙ ͳ,ͳͳଶ − ͳͲ ∙ ʹ͵,ͲͲ ∙ ሺͳ − ͳ,ͳͳଶሻ = −ͶͲ͸,͸ͺ ˍʜ/ˏଶ,         ሺ͸.ͻ͵ሻ 
 
ɝɞɟ  ߛ௪ = ͳͲ ˍʜ/ˏଷ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௧ = ʹ͵,ͲͲ ˏ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ;  ݉௧ = 𝑡݃Ͷͺ° = ͳ,ͳͳ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ 
ɫɟɱɟɧɢɹ. 
 𝜏௫௬௧ = ௗ௧ܪ௪ߛ)− + 𝜎௬௧) ∙ ݉௧ଶ = −ሺͳͲ ∙ ʹ͵,ͲͲ − ͵͹͵,ͶͲሻ ∙ ͳ,ͳͳଶ = = ͳ͹͸,͸ͺ ˍʜ/ˏଶ.              ሺ͸.ͻͶሻ 

 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ = −͵͹͵,ͶͲ ∙ ሺͳ + ͳ,ͳͳଶሻ + +ͳͲ ∙ ʹ͵,ͲͲ ∙ ͳ,ͳͳଶ = −ͷͷͲ,Ͳͺ ˍʜ/ˏଶ.          ሺ͸.ͻͷሻ 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ʹ͵ = −ʹ͵Ͳ ˍʜ/ˏଶ.         ሺ͸.ͻ͸ሻ 

 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.5. 
 

Ɍɚɛɥɢɰɚ 6.5 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɹ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎˖, ˍʜ/ˏଶ -177,63 -373,40 𝜎˘, ˍʜ/ˏଶ -546,50 -406,68 𝜏˘˖, ˍʜ/ˏଶ 0 176,68 𝜎ଵ, ˍʜ/ˏଶ -177,63 -230,00 𝜎ଷ, ˍʜ/ˏଶ -546,50 -550,08 

 
6.6.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ௠௔௫| ൑ ௖ௗߛ ∙ ܴ௕ ,             (6.97) 
 
ɝɞɟ ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ = ͳ,ͲͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ௗ = Ͳ,ͻͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; ܴ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɩɨ ɫɠɚɬɢɸ. 
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ͳ,ʹͷ ∙ ͳ,ͲͲ ∙ ͷͷͲ,Ͳͺ ൑ Ͳ,ͻ ∙ ʹͺͲͲ 
 ͸ͺ͹,͸Ͳ ˍʜ ˏଶ⁄ ൑ ʹͷʹͲ ˍʜ ˏଶ⁄ . 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɥɢɱɢɧɚ ɝɥɚɜɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɤɥɚɫɫɚ 

ȼ5, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶ ɜ ɡɨɧɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɫɠɢɦɚɸɳɢɦɢ 
ɧɚɩɪɹɠɟɧɢɹɦɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɪɢɜɟɞёɧɧɨɦɭ ɜɵɲɟ ɭɫɥɨɜɢɸ. 
 

2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ              (6.98) 
 −ͳ͹͹,͸͵ ˍʜ ˏଶ⁄ < Ͳ 
 

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௗ௨ܪ ∙ ߛ˅ ,            (6.99) 
 ͳ͹͹,͸͵ ൒ Ͳ,ʹͷ ∙ ͷͶ,͸ͷ ∙ ͳͲ, 
 ͳ͹͹,͸͵ ˍʜ/ˏଶ ൒ ͳ͵͸,͸͵ ˍʜ/ˏଶ. 

 
4) Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɧɟɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ: 

 𝜎௬௠௔௫𝜎௬௠𝑖௡ ൑ ʙː,                                                                                                          ሺ͸.ͳͲͲሻ 
 
ɝɞɟ ʙː = ͳ,ͳ (ɞɥɹ ɩɥɚɫɬɢɱɧɨɣ ɝɥɢɧɵ). 
 −ͳ͹͹,͸͵−͵͹͵,ͶͲ = Ͳ,Ͷͺ ൑ ͳ,ͳ. 

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.6.3 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɧɟɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ.  

ɉɪɨɢɡɜɨɞɢɦ ɭɬɨɱɧɟɧɢɟ ɧɚɝɪɭɡɨɤ ɫ ɭɱɟɬɨɦ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ ɩɨ ɩɨɞɨɲɜɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɨɬɦɟɬɤɟ -39,35 ɦ ɢ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 6.6.  
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Ɍɚɛɥɢɰɚ 6.6 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ  
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɫɢɥɵ 
 𝑓 ɋɢɥɚ, ɤɇ ɋɢɥɚ·γfߛ

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, ˍʜ ∙ˏ ʡ˅ 1,0 14649,38 14649,38 19,55 286395,38 ʡː 1,0 3065,63 3065,63 9,67 -29644,59 𝑊  1,0 4730,38 4730,38 23,04 -108987,96 𝑊 𝑊 101046,93- 3,97 25452,63 26792,24 0,95 ˎ˒ܩ 18138,44- 2,35 7718,48 8124,72 0,95 ˄ܩ 36743,77 20,29 1810,93 1810,93 1,0  ˊ˅ 1,0 12818,73 12818,73 0,00 0,00 𝑊˗ 1,0 2294,56 2294,56 16,71 38342,10 ʔː 1,2 26,48 31,78 10,66 338,73 ʔ˃˅ଵ 1,2 153,85 184,62 7,74 1428,96 ʔ˃˅ଶ 1,2 14,80 17,76 2,83 50,26 𝑊 ˑˎː 1,0 2,02 2,02 54,29 109,67 2486,17- 15,76 157,75 175,28 0,9 ˊݍ ∑ ʛ 103104,77  
 

  

  
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒  ௡,                                                                                                          ሺ͸.ͳͲͳሻߛ
 ܴ = ˎ˒ܩ) + ˄ܩ − 𝑊 ˊ˅ + 𝑊 − 𝑊˗ + (ˊݍ ∙ 𝑡݃𝜑 + ˔ ∙ 𝜔 = 
 = ሺʹͶͶ͸ʹ,ͳ͵ + ͹ͷ͸Ͷ,ͳͲ − ͳʹͺͳͺ,͹͵ + Ͷ͹͵Ͳ,͵ͺ − ʹʹͻͶ,ͷ͸ +     (6.102) +ͳͷ͹,͹ͷሻ ∙ Ͳ,ͷ͸ + Ͷͺ ∙ ͷͶ,ͷͲ = ͳ͸ͶͶ͵,Ͷͳ ˍʜ/ˏ, 
 
ɝɞɟ  𝑡݃𝜑 = Ͳ,ͷ͸ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 𝜔 – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 
1 ɩ.ɦ. 
 𝜔 = ௡ܤ ∙ ͳ = ͷͶ,ͷ ∙ ͳ = ͷͶ,ͷͲ ˏ.          (6.103) 

ܨ  = ܶ˅ − ܶː + 𝑊 ˑˎː + ʔː + ʔ˃˅ଵ + ʔ˃˅ଶ = ͳͶ͸Ͷͻ,͵ͺ − −͵Ͳ͸ͷ,͸͵ + ʹ,Ͳʹ + ͵ͳ,͹ͺ + ͳͺͶ,͸ʹ + ͳ͹,͹͸ = ͳͳͺͳͻ,ͻ͵ˍʜ/ˏ.     (6.104) 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
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ͳ͸ͶͶ͵,Ͷͳ ∙ Ͳ,ͻͲͳͳͺͳͻ,ͻ͵ ∙ ͳ,ͲͲ = ͳ,ʹͷʹ. 
 ͳ,ʹͷʹ ൒ ͳ,ʹͷ. 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 

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

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ȼɨɥɠɫɤɭɸ 
Ƚɗɋ ɨɫɧɚɳɚɟɦ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. ȼɜɨɞɢɦ ɜ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɟɣ ɤɨɬɨɪɨɝɨ 
ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪɢ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ.  

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

 
7.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞёɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ 
ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ ɞɪɭɝɨɟ ɥɢɰɨ, 
ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. 

Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ:  

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

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

- ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧёɧɧɨɝɨ 
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;  

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

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

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

ɉɨɞɝɨɬɨɜɤɚ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ 
ȼɨɥɠɫɤɨɣ Ƚɗɋ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ 
ɩɨɥɨɠɟɧɢɣ:  

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

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

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

ɩɪɨɜɟɞɟɧɢɢ ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ;  
- ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɤɪɟɬɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ «ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ». 

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ȼɨɥɠɫɤɨɣ Ƚɗɋ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ 
ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ 
ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ ȼɨɥɠɫɤɨɣ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ 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 ɜɵɫɨɤɚɹ ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɞɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

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

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

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

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

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

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

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

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

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

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

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

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

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɹɜɥɹɸɬɫɹ: 

- ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

- ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ 
ɪɚɛɨɬɟ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɭɧɤɬɚ 5.14 ɉɪɚɜɢɥ; 

- ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
- ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
- ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ.  
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ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 
ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ɫɚɦɢɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

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

ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
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8 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 
 
ɉɪɢɨɪɢɬɟɬɧɵɟ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɞɥɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɧɢɬɪɚɬɵ (3–5 

ɉȾɄ), ɦɟɞɶ (3–35 ɉȾɄ), ɧɚ ɭɱɚɫɬɤɟ Ʉɚɦɵɲɢɧ – ȼɨɥɝɨɝɪɚɞ ɩɨɫɬɨɹɧɧɨ ɨɬɦɟɱɚɟɬɫɹ 
ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɨɛɳɟɝɨ 
ɠɟɥɟɡɚ (ɞɨ 3 ɉȾɄ). Ɉɫɨɛɟɧɧɨ ɜɵɫɨɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɢ ɮɢɤɫɢɪɭɸɬɫɹ ɜ 
ɪɚɣɨɧɚɯ ɋɚɪɚɬɨɜɚ ɢ Ʉɚɦɵɲɢɧɚ (ɞɨ 90 ɉȾɄ). 

ɋɤɨɪɨɫɬɶ ɧɚɤɨɩɥɟɧɢɹ ɞɨɧɧɵɯ ɨɫɚɞɤɨɜ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ 
ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɧɹɥɚɫɶ ɨɬ 4,6 ɞɨ 8,0 ɦɦ/ɝɨɞ; ɫɪɟɞɧɹɹ ɬɨɥɳɢɧɚ ɫɥɨɹ ɞɨɧɧɵɯ 
ɨɫɚɞɤɨɜ ɤ 2007 ɝ. ɫɨɫɬɚɜɢɥɚ ɨɤɨɥɨ 25 ɫɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɞɨɧɧɵɯ 
ɨɬɥɨɠɟɧɢɣ ɜ ɩɪɢɩɥɨɬɢɧɧɨɦ ɪɚɣɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɡɚɬɨɩɥɟɧɧɨɦ ɪɭɫɥɟ ȼɨɥɝɢ 
ɞɨɫɬɢɝɚɟɬ 2 ɦ. 

ȼ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɨɛɢɬɚɸɬ ɪɵɛɵ 50 ɜɢɞɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɨɤɨɥɨ 10 – 
ɟɫɬɟɫɬɜɟɧɧɵɟ ɜɫɟɥɟɧɰɵ ɢɥɢ ɜɢɞɵ, ɢɧɬɪɨɞɭɰɢɪɨɜɚɧɧɵɟ ɱɟɥɨɜɟɤɨɦ (ɬɨɥɫɬɨɥɨɛɢɤ, 
ɚɦɭɪ). Ɉɫɧɨɜɧɵɟ ɩɪɨɦɵɫɥɨɜɵɟ ɪɵɛɵ – ɥɟɳ, ɳɭɤɚ, ɫɭɞɚɤ, ɛёɪɲ, ɩɥɨɬɜɚ, ɫɨɦ, 
ɝɭɫɬɟɪɚ, ɫɢɧɟɰ, ɱɟɯɨɧɶ, ɨɤɭɧɶ, ɹɡɶ, ɠɟɪɟɯ, ɬɨɥɫɬɨɥɨɛɢɤ, ɚɦɭɪ, ɤɪɚɫɧɨɩёɪɤɚ. ȼ 
ɭɥɨɜɚɯ ɜɫɬɪɟɱɚɸɬɫɹ ɬɚɤɠɟ ɥɢɧɶ, ɤɚɪɚɫɶ, ɧɚɥɢɦ, ɨɫёɬɪ, ɫɬɟɪɥɹɞɶ, ɛɟɥɭɝɚ, ɫɟɜɪɸɝɚ, 
ɛɟɥɨɪɵɛɢɰɚ, ɫɟɥɶɞɶ-ɱɟɪɧɨɫɩɢɧɤɚ (ɡɚɥɨɦ), ɫɟɥɶɞɶ ɜɨɥɠɫɤɚɹ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɩɪɨɲɥɵɦɢ ɩɟɪɢɨɞɚɦɢ ɩɪɨɦɵɫɥɨɜɵɟ ɭɥɨɜɵ ɜ 2000-ɟ ɝɝ. ɫɧɢɡɢɥɢɫɶ ɜ 3–4 ɪɚɡɚ ɢ 
ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 1000 ɬ; ɪɟɤɪɟɚɰɢɨɧɧɵɣ ɜɵɥɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɜ 500–700 ɬ, 
ɜɟɥɢɱɢɧɵ ɛɪɚɤɨɧɶɟɪɫɤɢɯ ɭɥɨɜɨɜ ɞɨɫɬɨɜɟɪɧɨ ɧɟ ɨɰɟɧɟɧɵ. ɉɨɥɨɜɢɧɭ ɭɥɨɜɨɜ 
ɫɨɫɬɚɜɥɹɸɬ ɦɚɥɨɰɟɧɧɵɟ ɜɢɞɵ – ɦɟɥɤɢɣ ɱɚɫɬɢɤ (ɩɥɨɬɜɚ, ɨɤɭɧɶ, ɝɭɫɬɟɪɚ, 
ɤɪɚɫɧɨɩёɪɤɚ). ȼ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɫɨɯɪɚɧɢɥɨɫɶ ɧɟ ɛɨɥɟɟ 100 ɝɚ ɧɟɪɟɫɬɢɥɢɳ 
ɨɫɟɬɪɨɜɵɯ ɪɵɛ, ɤɨɬɨɪɵɟ ɜɟɫɶɦɚ ɬɪɟɛɨɜɚɬɟɥɶɧɵ ɤ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ 
ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ (ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɜɨɞɵ, ɫɤɨɪɨɫɬɧɨɣ ɪɟɠɢɦ, 
ɝɚɥɟɱɧɢɤɨɜɨɟ ɞɧɨ); ɞɨ ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɥɨɳɚɞɶ ɟɫɬɟɫɬɜɟɧɧɵɯ 
ɧɟɪɟɫɬɢɥɢɳ ɛɵɥɚ ɜ 10 ɪɚɡ ɛɨɥɶɲɟ. ȼ ɫɨɫɬɚɜɟ ɫɨɨɪɭɠɟɧɢɣ ȼɨɥɝɨɝɪɚɞɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɫɨɡɞɚɧɨ ɭɧɢɤɚɥɶɧɨɟ ɪɵɛɨɩɨɞɴёɦɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (ɪɵɛɧɵɣ ɥɢɮɬ) ɞɥɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɱɟɪɟɡ ɩɥɨɬɢɧɭ ɜ ȼɨɥɝɨɝɪɚɞɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɪɨɯɨɞɧɵɯ ɢ 
ɩɨɥɭɩɪɨɯɨɞɧɵɯ (ɧɚɢɛɨɥɟɟ ɰɟɧɧɵɯ) ɜɢɞɨɜ ɪɵɛ ɜɨ ɜɪɟɦɹ ɧɟɪɟɫɬɚ (ɞɜɚɠɞɵ ɜ ɝɨɞ). 
Ɉɞɧɚɤɨ ɪɟɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɨɝɨ «ɪɵɛɨɩɨɞɴёɦɧɢɤɚ» ɨɤɚɡɚɥɚɫɶ ɜ 3–
10 ɪɚɡ ɧɢɠɟ ɩɪɨɟɤɬɧɨɣ, ɜ ɧёɦ ɧɟ ɭɞɚɥɨɫɶ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɭɱɟɫɬɶ ɛɢɨɥɨɝɢɱɟɫɤɢɣ 
ɦɟɯɚɧɢɡɦ ɧɟɪɟɫɬɨɜɵɯ ɦɢɝɪɚɰɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɢɠɟ ɩɥɨɬɢɧɵ ȼɨɥɝɨɝɪɚɞɫɤɨɣ Ƚɗɋ 
ɜ ɧɟɪɟɫɬɨɜɵɟ ɩɟɪɢɨɞɵ ɫɤɚɩɥɢɜɚɸɬɫɹ ɦɧɨɝɢɟ ɫɨɬɧɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɨɫɟɬɪɨɜɵɯ, 
ɤɨɬɨɪɵɟ ɧɟ ɡɚɯɨɞɹɬ ɜ ɪɵɛɨɩɨɞɴёɦɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɢ ɭ 30–70% ɨɫɨɛɟɣ ɩɪɨɢɫɯɨɞɢɬ 
ɪɟɡɨɪɛɰɢɹ (ɩɟɪɟɪɨɠɞɟɧɢɟ) ɢɤɪɵ. 

Ʉ ɪɟɞɤɢɦ ɤɪɚɫɧɨɤɧɢɠɧɵɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ:  
- 54 ɜɢɞɚ ɩɬɢɰ (ɪɨɡɨɜɵɣ ɩɟɥɢɤɚɧ, ɠɟɥɬɚɹ ɰɚɩɥɹ, ɱɟɪɧɵɣ ɚɢɫɬ, 

ɩɢɫɤɭɥɶɤɚ, ɫɚɜɤɚ, ɦɚɥɵɣ ɥɟɛɟɞɶ, ɦɪɚɦɨɪɧɵɣ ɱɢɪɨɤ, ɫɬɟɩɧɨɣ ɥɭɧɶ, ɤɭɪɝɚɧɧɢɤ, 
ɡɟɦɟɟɹɞ, ɦɨɝɢɥɶɧɢɤ, ɛɟɪɤɭɬ, ɤɪɚɫɚɜɤɚ, ɫɬɪɟɩɟɬ, ɚɜɞɨɬɤɚ, ɯɨɞɭɥɨɱɧɢɤ, 
ɱɟɪɧɨɝɨɥɨɜɚɹ ɱɚɣɤɚ, ɮɢɥɢɧ, ɫɪɟɞɧɢɣ ɞɹɬɟɥ, ɱɟɪɧɵɣ ɠɚɜɨɪɨɧɨɤ ɢ ɞɪ.); 

- 5 ɜɢɞɨɜ ɦɥɟɤɨɩɢɬɚɸɳɢɯ (ɪɭɫɫɤɚɹ ɜɵɯɭɯɨɥɶ, ɝɢɝɚɧɬɫɤɚɹ ɜɟɱɟɪɧɢɰɚ, 
ɦɨɯɧɨɧɨɝɢɣ ɬɭɲɤɚɧɱɢɤ, ɩɨɥɭɞɟɧɧɚɹ ɩɟɫɱɚɧɤɚ, ɩɟɪɟɜɹɡɤɚ); 
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- 8 ɜɢɞɨɜ ɪɵɛ (ɲɢɩ, ɫɬɟɪɥɹɞɶ, ɚɡɨɜɫɤɚɹ ɛɟɥɭɝɚ, ɜɨɥɠɫɤɚɹ ɫɟɥɶɞɶ, 
ɪɭɫɫɤɚɹ ɛɵɫɬɪɹɧɤɚ, ɱɟɪɧɨɦɨɪɫɤɚɹ ɲɟɦɚɹ, ɝɨɥɶɹɧ ɨɛɵɤɧɨɜɟɧɧɵɣ, ɜɵɪɟɡɭɛ, ɟɥɟɰ 
ɨɛɵɤɧɨɜɟɧɧɵɣ, ɩɨɞɤɚɦɟɧɳɢɤ). 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 
ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ 
ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɨɩɭɥɹɰɢɢ ɷɬɢɯ ɜɢɞɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ȼɨɥɠɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɱɢɫɥɟɧɧɨɫɬɶ ɷɬɢɯ ɠɢɜɨɬɧɵɯ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 
17.09.2009 №818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ ȼɨɥɝɚ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭ ɜɵɫɲɟɣ ɤɚɬɟɝɨɪɢɢ ɪɵɯɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɪ. ȼɨɥɝɚ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫ 
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 

ȼɨɡɞɟɣɫɬɜɢɟ ȼɨɥɠɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 

 
8.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ȼɨɥɠɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
− ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
− ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
− ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
− ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
− ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ; 
− ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
− ɫɬɪɨɢɬɟɥɶɫɬɜɨ 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: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
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− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
1. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ȼɨɥɝɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ȼɨɥɠɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
4. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

− ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

− ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

− ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

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

 
8.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «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 (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  
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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. 

- 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 
1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

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

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

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

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

ɨɛɴɟɤɬɵ; 
1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 

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

ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 
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1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ. 

2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ 
2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 

ɨɩɚɫɧɨɫɬɢ; 
2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

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

ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 
2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 

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

ɜ ɠɭɪɧɚɥɚɯ; 
2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 

ɉȾȼ; 
2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , 

ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 
2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

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

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 

8.3 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ. 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
ܯ  = ˄ܰ ∙ %ͳͲͲݍ ∙  ሺͺ.ͳሻ                                                                                                          ,ߩ
 

ɝɞɟ ˄ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (954137 ɦ3); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%); ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3). 
ܯ  = ܰ ∙ %ͳͲͲݍ = ͻͷͶͳ͵͹ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = Ͷʹͻ͵͸ ˕. 
 
Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
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ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ. , 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = ˃ܰ ∙ %ͳͲͲݍ ∙  ሺͺ.ʹሻ                                                                                                          ,ߩ

 
ɝɞɟ ˃ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (125 ɬ); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%); ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3). 

ܯ  = ܰ ∙ %ͳͲͲݍ = ͳʹͷ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ʹ,ͷ ˕. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 42936 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 2,5 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
8.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ȼɨɥɠɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

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

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

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

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

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 
1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
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4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ – ɝ.ȼɨɥɠɫɤɨɦ, 
ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» ɬɪɟɛɭɟɬɫɹ 
ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ 
ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

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 ɋɚɥ ɨɬ ɫɛɪɨɫɨɜ ȼɨɥɠɫɤɨɣȽɗɋ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɪɟɤɢ. 

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ ȼɨɥɠɫɤɢɣ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ ȼɨɥɠɫɤɨɣ 
Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02 : 

- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

- ɜɵɹɜɥɟɧɢɟ 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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9 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
 
9.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ 
 
9.1.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɡɚɦɟɧɢɦɵɣ 

ɩɪɨɞɭɤɬ. Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ – ɷɬɨ ɟɫɬɟɫɬɜɟɧɧɨɟ ɩɪɨɞɨɥɠɟɧɢɟ 
ɩɪɨɰɟɫɫɚ ɟё ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɋɟɚɥɢɡɚɰɢɹ ɞɚɧɧɨɝɨ ɬɨɜɚɪɚ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɦɝɧɨɜɟɧɧɨ, ɬɚɤ ɤɚɤ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɧɟɜɨɡɦɨɠɧɨ ɧɚɤɚɩɥɢɜɚɬɶ ɢ ɯɪɚɧɢɬɶ. 

ȼ ɬɚɛɥɢɰɟ 9.1 ɩɪɢɜɟɞɟɧɚ ɨɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 
Ɍɚɛɥɢɰɚ 9.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 878 1846 2453 2453 2453 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4280 4280 4280 4280 4280 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɵɫ.Ɇȼɬ·ɱ 3758 7899 10499 10499 10499 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 0,2 0,2 0,2 0,2 0,2 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ·ɱ 7517 15798 20995 20995 20995 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ·ɱ 3751 7883 10476 10476 10476 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ·ɱ 1483 1525 1565 1604 1642 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɪɞ.ɪɭɛ. 5,56 12,02 16,40 16,80 17,20 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɪɞ.ɪɭɛ 0,93 2,00 2,73 2,80 2,87 
 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɬɚɛɥɢɰɭ ɜɢɞɧɨ, ɱɬɨ ɜɨɡɪɚɫɬɚɟɬ ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɬɟɬ ɢ ɜɵɪɭɱɤɚ ɨɬ ɟё ɪɟɚɥɢɡɚɰɢɢ, ɢ ɇȾɋ ɤ ɜɵɪɭɱɤɟ. ɗɬɨ 
ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ȿɞɢɧɵɦɢ 
ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.». 
 

9.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ 
ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 - 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 
16.01.2017 ɝ. №9) [20]ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

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

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

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) – 0,02%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɢ 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2. 

 
Ɍɚɛɥɢɰɚ 9.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 
ɎɈɌ 107,7 264153,6 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 165,3 405428,0 

ɂɬɨɝɨ 669581,6 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. ȼ ɬɚɛɥɢɰɟ 9.3 ɩɪɢɜɟɞɟɧɵ ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
Ɍɚɛɥɢɰɚ 9.3 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ,% 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,02 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,027 

Ɉɬ 16 ɞɨ 25 0,035 

ɋɜɵɲɟ 25 ɥɟɬ 0,04 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 

ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɊɭɫȽɢɞɪɨ 2017 ɝɨɞɚ. 
Ⱦɚɧɧɵɟ ɩɨ ɪɚɫɯɨɞɚɦ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ  
ɜ ɬɚɛɥɢɰɟ 9.4. 

 
Ɍɚɛɥɢɰɚ 9.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɦɥɧ. ɪɭɛ. 
ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 332,043 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬɱ 23,250 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./ Ɇȼɬɱ 6,740 
ɂɬɨɝɨ 362,033 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ ȼɨɥɝɚ ɫɨɫɬɚɜɥɹɟɬ 9,84 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2026 ɝ. ɩɨ 2029 ɝ. ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.5.  
 
Ɍɚɛɥɢɰɚ 9.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2026 2027 2028 2029 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɪɞ. ɪɭɛ. 1,952 1,952 1,952 1,952 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɪɞ. ɪɭɛ. 1,026 1,008 0,989 0,970 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɪɞ. ɪɭɛ. 0,670 0,670 0,670 0,670 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ. 

0,385 0,378 0,371 0,364 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɪɞ. ɪɭɛ. 
0,362 0,362 0,362 0,362 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɪɞ. ɪɭɛ. 0,023 0,023 0,023 0,023 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 4,418 4,392 4,366 4,340 

 
ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ȼɨɥɠɫɤɨɦɭ ɝɢɞɪɨɭɡɥɭ 

ɭɦɟɧɶɲɚɸɬɫɹ ɡɚ ɫɱɟɬ ɟɠɟɝɨɞɧɨɝɨ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɢ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ. 

ɇɚɝɥɹɞɧɨ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 9.1. 
 

 
 

Ɋɢɫɭɧɨɤ 9.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

44%

23%

15%

9%

8%

1% Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɨɪɝɚɧɢɡɚɰɢɣ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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ɂɡ ɞɢɚɝɪɚɦɦɵ ɜɢɞɧɨ, ɱɬɨ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɸɬ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ. 

 
9.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɚ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼ ɞɚɧɧɨɦ ɤɭɪɫɨɜɨɦ 
ɩɪɨɟɤɬɟ ɭɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 

- ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20% ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
- ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2% ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ (ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 9.5) 

– 9,84 ɪɭɛ. ɧɚ 1 ɤȼɬ·ɱ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
- ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɇȾɋ) - 20% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ 

ɫɬɨɢɦɨɫɬɢ; 
- ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɡɚ 2026-2029 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 9.6. 
 

Ɍɚɛɥɢɰɚ 9.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
Ƚɨɞ 2026 2027 2028 2029 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. 
ɪɭɛ. 1,321 1,365 1,409 1,446 

ɇȾɋ, ɦɥɧ. ɪɭɛ. 7,415 7,631 7,841 8,022 
ȼɡɧɨɫɵ ɜ ɫɨɰ. ɮɨɧɞɵ, 

ɦɥɧ. ɪɭɛ 
0,115 0,115 0,115 0,115 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ. ɪɭɛ. 1,907 1,871 1,834 1,797 

ɂɬɨɝɨ 10,758 10,982 11,199 11,381 
 

ɂɫɯɨɞɹ ɢɡ ɬɚɛɥɢɰɵ 9.6, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ 
ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɡɚɧɢɦɚɟɬ ɇȾɋ ɢ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɩɪɢɱɟɦ ɟɠɟɝɨɞɧɨ 
ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɇȾɋ, ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ. 

 
9.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 

 
ɉɪɢɛɵɥɶ – ɷɬɨ ɨɫɧɨɜɧɨɣ ɩɨɤɚɡɚɬɟɥɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ, 

ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɵɪɭɱɤɨɣ ɨɬ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɡɚɬɪɚɬɚɦɢ ɧɚ ɟё ɩɪɨɢɡɜɨɞɫɬɜɨ. 

Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ 
ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ». 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 9.7. 
Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.2. 
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Ɍɚɛɥɢɰɚ 9.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɨɞ 2025 2026 2027 2028 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ. 
ɪɭɛ. 37,167 38,243 39,291 40,184 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ. 
ɪɭɛ. 4,418 4,392 4,366 4,340 

EBIT(ɩɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ) , ɦɥɧ. 

ɪɭɛ. 
41,584 42,634 43,657 44,524 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. 

ɪɭɛ. 
8,317 8,527 8,731 8,905 

NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ. ɪɭɛ. 33,268 34,108 34,926 35,619 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ, % 

20,0 20,0 20,0 20,0 

 

 
 

Ɋɢɫɭɧɨɤ 9.2 – Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 
 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 9.7 ɜɢɞɧɨ, ɱɬɨ ɜɵɪɭɱɤɚ ɪɚɫɬɟɬ, ɜɜɢɞɭ ɭɦɟɧɶɲɟɧɢɹ 

ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɪɚɫɬɟɬ ɢ ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ. ȼ ɩɟɪɢɨɞ ɫ 2022 ɩɨ 
2025 ɝɨɞɵ ɧɚɛɥɸɞɚɟɬɫɹ ɪɟɡɤɢɣ ɪɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 
ɩɨɫɬɟɩɟɧɧɵɦ ɜɵɯɨɞɨɦ ɧɚ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɜ 2025 ɝɨɞɭ.  

 
9.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ (ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ 
ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9 ‒ «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.»). ȼ ɩɪɢɥɨɠɟɧɢɢ ȼ ɩɪɟɞɫɬɚɜɥɟɧ ɚɧɚɥɢɡ ɞɟɧɟɠɧɵɯ 
ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ. 
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9.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-
113 [21]. 

ɛ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert». Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ȼɨɥɠɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ȼɨɥɝɚ 
ɦɨɳɧɨɫɬɶɸ 2453 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ, ɜ ɬ.ɱ. 4 ɝɨɞɚ ɞɨ ɩɭɫɤɚ ɚɝɪɟɝɚɬɚ ɢ 21 ɝɨɞ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

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

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

ȼ ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ. Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ 
ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
ɛɸɞɠɟɬɚ. 

 
9.3.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.8. 
 
Ɍɚɛɥɢɰɚ 9.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ȼɨɥɠɫɤɨɣ Ƚɗɋ 
ɧɚ ɪɟɤɟ ȼɨɥɝɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2019 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – Ɋȼ, ɦɟɫ. 111 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 25,306 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,24 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,20 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 51904 

 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 111 ɦɟɫɹɰɟɜ (9,25 ɝɨɞɚ). ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɩɪɨɟɤɬ ɨɤɭɩɢɬɫɹ ɟɳё ɞɨ ɟɝɨ ɨɤɨɧɱɚɧɢɹ, ɬɚɤ ɤɚɤ ɟɝɨ ɫɪɨɤ ɫɨɫɬɚɜɥɹɟɬ 300 ɦɟɫɹɰɟɜ 
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(25 ɥɟɬ). ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ (1,24 ɪɭɛ.) ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ 
ɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. ɉɨɤɚɡɚɬɟɥɶ ɱɢɫɬɨɝɨ 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ – ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɜɟɥɢɱɢɧɚ, ɱɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ. 

 
9.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 9.9.  
 
Ɍɚɛɥɢɰɚ 9.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2026 2027 2028 2029 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɪɞ.ɪɭɛɥɟɣ 14,01 14,45 14,88 15,25 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɪɞ.ɪɭɛɥɟɣ 2,36 2,32 2,28 2,24 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɪɞ.ɪɭɛɥɟɣ 16,37 16,77 17,16 17,49 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 9.9 ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɨɬ ɜɫɟɯ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ 

ɫɨɫɬɚɜɥɹɸɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɤɨɬɨɪɵɟ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ 
ɜɨɞɧɨɝɨ ɧɚɥɨɝɚ, ɧɚɥɨɝɚ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ, ɜɡɧɨɫɨɜ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ 
ɮɨɧɞɵ ɢ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ. Ɇɟɧɶɲɭɸ ɱɚɫɬɶ (ɨɤɨɥɨ 15% ɨɬ ɜɫɟɯ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ 
ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ) ɫɨɫɬɚɜɥɹɸɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɤ 
ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɫɹ ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ. 

 
9.4 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: 

 ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
 Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
 ɐɟɧɚ ɫɛɵɬɚ; 
 ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ (NPV) ɨɬ ɫɬɚɜɤɢ 

ɧɚɥɨɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.3. 
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Ɋɢɫɭɧɨɤ 9.3 - ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ NPV. 
ɇɚ ɪɢɫɭɧɤɟ 9.4 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ. 
 

 
 

Ɋɢɫɭɧɨɤ 9.4 - ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 
 

ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɢɜɨɞɢɬ ɤ 
ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ NPV. 

ɇɚ ɪɢɫɭɧɤɟ 9.5 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɰɟɧɵ ɫɛɵɬɚ. 
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Ɋɢɫɭɧɨɤ 9.5 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɟɧɵ ɫɛɵɬɚ 
 

ɇɚ ɪɢɫɭɧɤɟ 9.6 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

 

 
 

Ɋɢɫɭɧɨɤ 9.6 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 

ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɟɥɢɱɢɧɚ NPV ɨɛɪɚɬɧɨ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɫɬɚɜɤɟ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ: ɱɟɦ ɜɵɲɟ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, 
ɬɟɦ ɧɢɠɟ NPV. 
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10 Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɩɪɟɰɢɡɢɨɧɧɨɝɨ ɮɚɡɨɦɟɬɪɚ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɱɚɫɬɨɬɵ 
 
10.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɚɤɬɭɚɥɶɧɵɯ ɮɚɡɨɦɟɬɪɚɯ 

 
Ɏɚɡɨɦɟɬɪ — ɷɥɟɤɬɪɨɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ ɭɝɥɨɜ ɫɞɜɢɝɚ ɮɚɡ ɦɟɠɞɭ ɞɜɭɦɹ ɢɡɦɟɧɹɸɳɢɦɢɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɰɢɮɪɨɜɵɟ 
ɮɚɡɨɦɟɬɪɵ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɢɡ ɧɢɯ. 

ɑɚɳɟ ɜɫɟɝɨ ɧɨɜɵɟ ɦɨɞɟɥɢ ɮɚɡɨɦɟɬɪɨɜ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢɧɰɢɩ ɞɢɫɤɪɟɬɧɨɝɨ 
ɫɱёɬɚ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɪɚɛɨɬɚɟɬ ɜ ɞɜɚ ɷɬɚɩɚ: ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɞɜɢɝɚ ɮɚɡ ɜ ɫɢɝɧɚɥ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ, ɢ ɡɚɬɟɦ ɢɡɦɟɪɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɷɬɨɝɨ ɢɦɩɭɥɶɫɚ 
ɩɨɫɪɟɞɫɬɜɨɦ ɞɢɫɤɪɟɬɧɨɝɨ ɫɱɟɬɚ. ɍɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ: ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɞɜɢɝɚ 
ɮɚɡ ɜ ɢɦɩɭɥɶɫ, ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ (ȼɋ), ɮɨɪɦɢɪɨɜɚɬɟɥɶ ɞɢɫɤɪɟɬɧɵɯ ɢɦɩɭɥɶɫɨɜ 
(f/fn), ɫɱɟɬɱɢɤ (ɋɑ) ɢ ɰɢɮɪɨɜɨɣ ɭɫɢɥɢɬɟɥɶ ɐɈɍ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ 
ɰɢɮɪɨɜɨɝɨ ɮɚɡɨɦɟɬɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 10.1, ɚ ɜɪɟɦɟɧɧɵɟ ɞɢɚɝɪɚɦɦɵ 
ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ – ɧɚ ɪɢɫɭɧɤɟ 10.2. 

 

 
 

Ɋɢɫɭɧɨɤ 10.1 - ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɰɢɮɪɨɜɨɝɨ ɮɚɡɨɦɟɬɪɚ 
 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɞɜɢɝɚ ɮɚɡ ɜ ɢɦɩɭɥɶɫ ɢɡ U1 ɢ U2 ɫɨ ɫɞɜɢɝɨɦ ɮɚɡɵ Δφ 
ɮɨɪɦɢɪɭɟɬ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɢɦɩɭɥɶɫɵ U3 ɜ ɜɢɞɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ⱦɚɧɧɵɟ 
ɢɦɩɭɥɶɫɵ U3 ɢɦɟɸɬ ɱɚɫɬɨɬɭ ɩɨɜɬɨɪɟɧɢɣ ɢ ɫɤɜɚɠɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɱɚɫɬɨɬɟ 
ɢ ɫɞɜɢɝɭ ɜɨ ɜɪɟɦɟɧɢ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ U1 ɢ U2. ɂɦɩɭɥɶɫɵ U4 ɢ U3 ɮɨɪɦɢɪɭɸɬ 
ɞɢɫɤɪɟɬɧɵɟ ɫɱɟɬɧɵɟ ɢɦɩɭɥɶɫɵ ɫ ɩɟɪɢɨɞɨɦ T0, ɤɨɬɨɪɵɟ ɩɨɞɚɸɬɫɹ ɧɚ ɜɪɟɦɟɧɧɨɣ 
ɫɟɥɟɤɬɨɪ. ȼɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɤɪɵɜɚɟɬɫɹ ɧɚ ɜɪɟɦɹ ɢɦɩɭɥɶɫɚ 
U3, ɢ ɩɪɨɩɭɫɤɚɟɬ ɢɦɩɭɥɶɫɵ U4. ȼ ɪɟɡɭɥɶɬɚɬɟ, ɧɚ ɜɵɯɨɞɟ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ 
ɩɨɥɭɱɚɸɬɫɹ ɩɚɱɤɢ ɢɦɩɭɥɶɫɨɜ U5, ɩɟɪɢɨɞ ɫɥɟɞɨɜɚɧɢɹ ɤɨɬɨɪɵɯ ɪɚɜɟɧ Ɍ. 

ɋɱɟɬɱɢɤ (ɋɑ) ɫɱɢɬɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɢɦɩɭɥɶɫɨɜ ɜ ɩɚɱɤɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
U5, ɜ ɢɬɨɝɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɢɜɲɢɯ ɢɦɩɭɥɶɫɨɜ ɧɚ ɫɱɟɬɱɢɤ (ɋɑ) ɨɤɚɡɵɜɚɟɬɫɹ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɮɚɡɨɜɨɦɭ ɫɞɜɢɝɭ ɦɟɠɞɭ U1 ɢ U2. Ʉɨɞ ɫɨ ɫɱɟɬɱɢɤɚ ɩɨɞɚɟɬɫɹ ɧɚ 
ɐɈɍ, ɢ ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɚ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɝɪɚɞɭɫɚɯ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɞɟɫɹɬɵɯ, 
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ɱɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɫɬɟɩɟɧɶɸ ɞɢɫɤɪɟɬɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ. ɉɨɝɪɟɲɧɨɫɬɶ ɞɢɫɤɪɟɬɧɨɫɬɢ 
ɫɜɹɡɚɧɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɡɦɟɪɟɧɢɹ Δt ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɫɱɟɬɧɵɯ 
ɢɦɩɭɥɶɫɨɜ. 

 

 
 

Ɋɢɫɭɧɨɤ 10.2 - ȼɪɟɦɟɧɧɵɟ ɞɢɚɝɪɚɦɦɵ ɰɢɮɪɨɜɨɝɨ ɮɚɡɨɦɟɬɪɚ 
 

ɋɪɟɞɧɢɟ ɩɨ cos(φ) ɮɚɡɨɦɟɬɪɵ ɦɨɝɭɬ ɫɧɢɡɢɬɶ ɩɨɝɪɟɲɧɨɫɬɶ ɡɚ ɫɱɟɬ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɡɚ ɧɟɫɤɨɥɶɤɨ ɩɟɪɢɨɞɨɜ Ɍ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ 
ɫɢɝɧɚɥɚ. ɋɬɪɭɤɬɭɪɚ ɰɢɮɪɨɜɨɝɨ ɩɪɢɛɨɪɚ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɫɬɪɭɤɬɭɪɵ ɞɢɫɤɪɟɬɧɨɝɨ ɫɱɟɬɚ ɧɚɥɢɱɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɟɥɟɤɬɨɪɚ ɜɪɟɦɟɧɢ 
ȼɋ2, ɝɟɧɟɪɚɬɨɪɚ ɢɦɩɭɥɶɫɨɜ Ƚɂ, ɫɨɡɞɚɬɟɥɹ ɞɢɫɤɪɟɬɧɵɯ ɢɦɩɭɥɶɫɨɜ Ɏɂ. 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɪɟɞɧɟɝɨ ɩɨ cos(φ) ɮɚɡɨɦɟɬɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
10.3, ɚ ɜɟɤɬɨɪɧɵɟ ɞɢɚɝɪɚɦɦɵ ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ – ɧɚ ɪɢɫɭɧɤɟ 10.4. 

 

 
 

Ɋɢɫɭɧɨɤ 10.3 - ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɪɟɞɧɟɝɨ ɩɨ cos(φ) ɮɚɡɨɦɟɬɪɚ 
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Ɋɢɫɭɧɨɤ 10.4 - ȼɪɟɦɟɧɧɵɟ ɞɢɚɝɪɚɦɦɵ ɫɪɟɞɧɟɝɨ ɩɨ cos(φ) ɮɚɡɨɦɟɬɪɚ 
 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɜ ɝɪɭɩɩɟ ɢɦɩɭɥɶɫɨɜ U5 
ɜɦɟɳɚɟɬ ɜ ɫɟɛɹ ɝɟɧɟɪɚɬɨɪ Ƚɂ ɢ ɫɟɥɟɤɬɨɪ ɜɪɟɦɟɧɢ ȼɋ1. Ɂɚ ɝɪɚɞɭɢɪɨɜɚɧɧɵɣ 
ɞɢɚɩɚɡɨɧ ɜɪɟɦɟɧɢ Ɍɤ, ɤɨɬɨɪɵɣ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ Ɍ, ɧɟɫɤɨɥɶɤɨ ɝɪɭɩɩ 
ɢɦɩɭɥɶɫɨɜ ɩɨɫɬɭɩɚɸɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ, ɧɚ ɟɝɨ ɜɵɯɨɞɟ ɨɛɪɚɡɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɝɪɭɩɩ, 
ɱɬɨ ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɪɟɞɧɟɝɨ ɪɟɡɭɥɶɬɚɬɚ. 

ȼɪɟɦɹ ɢɦɩɭɥɶɫɨɜ U6 ɤɪɚɬɧɚ Ɍ0, ɬɚɤ ɤɚɤ ɫɨɡɞɚɬɟɥɶ ɢɦɩɭɥɶɫɨɜ Ɏɂ ɞɟɣɫɬɜɭɟɬ 
ɩɨ ɩɪɢɧɰɢɩɭ ɪɚɡɞɟɥɟɧɢɹ ɱɚɫɬɨɬɵ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ. ɋɢɝɧɚɥɶɧɵɟ 
ɢɦɩɭɥɶɫɵ U6 ɨɬɤɪɵɜɚɸɬ ɫɟɥɟɤɬɨɪ ɜɪɟɦɟɧɢ ȼɋ2. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚ ɜɯɨɞ ɩɨɫɬɭɩɚɟɬ 
ɧɟɫɤɨɥɶɤɨ ɝɪɭɩɩ ɢɦɩɭɥɶɫɨɜ. Ɋɚɡɪɟɲɚɸɳɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɛɨɪɚ ɡɚɜɢɫɢɬ ɨɬ 
ɤɪɚɬɧɨɫɬɢ U6. 

ɇɚ ɨɬɤɥɨɧɟɧɢɹ ɜ ɩɨɤɚɡɚɧɢɹɯ ɮɚɡɨɦɟɬɪɚ ɜɥɢɹɟɬ ɦɚɥɚɹ ɬɨɱɧɨɫɬɶ ɮɢɤɫɚɰɢɢ 
ɮɚɡɧɨɝɨ ɫɞɜɢɝɚ ɜɨ ɜɪɟɦɹ ɩɟɪɟɯɨɞɚ ɫɢɝɧɚɥɨɜ ɱɟɪɟɡ ɧɭɥɢ. Ɉɞɧɚɤɨ ɬɚɤɢɟ 
ɩɨɝɪɟɲɧɨɫɬɢ ɭɦɟɧɶɲɚɸɬɫɹ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɫɪɟɞɧɟɝɨ ɪɟɡɭɥɶɬɚɬɚ ɡɚ ɩɟɪɢɨɞ Ɍɤ, 
ɤɨɬɨɪɵɣ ɧɚɦɧɨɝɨ ɜɵɲɟ ɩɟɪɢɨɞɚ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ. 

ȼɵɲɟɨɩɢɫɚɧɧɵɟ ɮɚɡɨɦɟɬɪɵ ɢɦɟɸɬ ɧɟɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ, ɩɨɝɪɟɲɧɨɫɬɶ 
ɫɨɫɬɚɜɥɹɟɬ (1,5÷3)°. 

 
10.2 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɮɚɡɨɦɟɬɪɚ 

 
ɍɱɢɬɵɜɚɹ ɢɧɟɪɰɢɨɧɧɨɫɬɶ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɞɜɚ 

ɫɨɫɟɞɧɢɯ ɩɟɪɢɨɞɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ ɩɨ ɮɨɪɦɟ ɦɚɥɨ 
ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 
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Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɪɚɫɫɦɨɬɪɢɦ ɞɜɚ ɫɢɧɭɫɨɢɞɚɥɶɧɵɯ ɫɢɝɧɚɥɚ ɩɪɨɢɡɜɨɥɶɧɨɣ 
ɮɨɪɦɵ: U1(t), U2(t). 

Ⱦɨɩɭɫɬɢɦ, ɩɟɪɜɵɣ ɫɢɝɧɚɥ ɨɩɟɪɟɠɚɟɬ ɜɬɨɪɨɣ ɧɚ 9 ɝɪɚɞɭɫɨɜ ɢ ɷɬɢ ɞɜɟ 
ɫɢɧɭɫɨɢɞɵ ɢɦɟɸɬ ɪɚɡɧɵɟ ɚɦɩɥɢɬɭɞɵ, ɩɪɢɱɟɦ U1(t)> U2(t). 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɯɨɠɞɟɧɢɢ ɩɟɪɢɨɞɚ ɫɢɝɧɚɥɚ ɩɭɬɟɦ 
ɪɚɡɛɢɜɤɢ ɫɢɝɧɚɥɚ ɧɚ ɜɵɛɨɪɤɢ ɫ ɨɞɢɧɚɤɨɜɵɦ ɲɚɝɨɦ, ɜɵɱɢɫɥɹɟɦɵɦ ɩɨ ɮɨɪɦɭɥɟ 
10.1. 

 τ = Ͳ,Ͳʹn , (10.1) 

 
ɝɞɟ 0,02 – ɩɟɪɢɨɞ ɫɢɝɧɚɥɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɱɚɫɬɨɬɟ 50 Ƚɰ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ. 
 
ɋɞɜɢɝɚɹ ɢɡɦɟɪɟɧɧɵɣ ɫɢɝɧɚɥ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ, 

ɧɚɯɨɞɢɬɫɹ ɨɩɬɢɦɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɞɜɟ ɫɨɫɟɞɧɢɟ ɜɨɥɧɵ ɫɢɧɭɫɨɢɞɵ 
ɫɨɜɩɚɞɭɬ. Ʉɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ ɪɟɝɭɥɢɪɭɟɬɫɹ. ɉɟɪɢɨɞɨɦ ɫɢɝɧɚɥɚ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ 
ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɨɪɨɤ, ɧɚ ɤɨɬɨɪɨɟ ɛɵɥɢ ɫɞɜɢɧɭɬɵ ɫɢɝɧɚɥɵ, ɧɚ 
ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɜɵɛɨɪɤɢ – ɮɨɪɦɭɥɚ 10.2.  

 T = ሺτ · nሻ. (10.2) 
 
ɑɚɫɬɨɬɚ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɩɟɪɢɨɞɭ ɫɢɝɧɚɥɚ.  

ɂɡɦɟɪɟɧɢɹ ɩɪɨɢɫɯɨɞɹɬ ɧɟɩɪɟɪɵɜɧɨ ɩɪɢ ɤɚɠɞɨɣ ɧɨɜɨɣ ɜɵɛɨɪɤɟ. 
Ⱦɥɹ ɫɪɚɜɧɢɜɚɧɢɹ ɫɢɝɧɚɥɨɜ ɩɨ ɚɦɩɥɢɬɭɞɟ ɫɪɚɜɧɢɦ ɦɚɤɫɢɦɚɥɶɧɵɟ 

ɚɦɩɥɢɬɭɞɧɵɟ ɡɧɚɱɟɧɢɹ ɫɢɝɧɚɥɨɜ ɢ ɩɨɞɟɥɢɦ ɦɚɤɫɢɦɭɦ ɨɞɧɨɝɨ ɧɚ ɦɚɤɫɢɦɭɦ 
ɞɪɭɝɨɝɨ, ɬɟɦ ɫɚɦɵɦ ɩɨɥɭɱɢɜ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ – ɮɨɪɦɭɥɚ 10.3. 

 K୷ = max(Uଵሺtሻ)max(Uଶሺtሻ). (10.3) 

 
ɉɭɬёɦ ɭɦɧɨɠɟɧɢɹ ɫɢɝɧɚɥɚ U2(t) ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ Ʉɭ ɩɨɥɭɱɢɦ 

ɫɨɜɩɚɞɚɸɳɢɣ ɩɨ ɚɦɩɥɢɬɭɞɟ ɫɢɝɧɚɥ.  
ɂɡɧɚɱɚɥɶɧɨ ɧɚ ɪɢɫɭɧɤɟ 10.5 ɢɦɟɟɦ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɫɢɝɧɚɥ U1(t), ɤɨɬɨɪɵɣ 

ɜɵɞɟɥɟɧ ɨɪɚɧɠɟɜɵɦ ɰɜɟɬɨɦ, U2(t)- ɫɢɧɢɦ ɰɜɟɬɨɦ. Ɍɪɟɬɢɣ ɫɢɝɧɚɥ ɫɥɭɠɢɬ ɞɥɹ 
ɧɚɝɥɹɞɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ – ɷɬɨ ɩɪɨɢɡɜɟɞɟɧɢɟ (U2(t)·Ʉɭ). ɉɭɫɬɶ 
ɢɡɧɚɱɚɥɶɧɨ ɛɭɞɟɬ 9 ɜɵɛɨɪɨɤ Ĳ. Ɉɬɤɥɨɧɟɧɢɟ ɩɨ ɩɟɪɢɨɞɭ ɫɨɫɬɚɜɥɹɟɬ δɌ=0,0005 ɫ, 
ɱɬɨ ɷɤɜɢɜɚɥɟɧɬɧɨ 9 ɝɪɚɞɭɫɚɦ. 

Ʉɚɠɞɚɹ ɬɨɱɤɚ ɧɚ ɪɢɫɭɧɤɟ 10.5 ɹɜɥɹɟɬɫɹ ɜɵɛɨɪɤɨɣ. 
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Ɋɢɫɭɧɨɤ 10.5 - ɇɚɱɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ 
 
ɉɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɹ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ ɢ ɫɞɜɢɝɚɹ ɢɯ ɧɚ ɧɟɤɨɬɨɪɨɟ 

ɱɢɫɥɨ, ɧɚɣɞɟɦ ɬɚɤɨɟ ɩɨɥɨɠɟɧɢɟ ɫɟɪɨɣ ɫɢɧɭɫɨɢɞɵ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɬɤɥɨɧɟɧɢɟ ɩɨ 
ɩɟɪɢɨɞɭ δT ɛɭɞɟɬ ɪɚɜɧɨ ɧɭɥɸ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɨɜɩɚɞɟɧɢɢ ɫɢɝɧɚɥɨɜ. 

Ɍɚɤɨɟ ɫɨɜɩɚɞɟɧɢɟ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ Ĳ=0,0022222 ɫ, n=240 ɲɬɭɤ, ɫɞɜɢɝ ɧɚ 
ɲɟɫɬɶ ɜɵɛɨɪɨɤ. ɇɚ ɪɢɫɭɧɤɟ 10.6 ɜɢɞɧɨ ɫɨɜɩɚɞɟɧɢɟ ɫɢɧɭɫɨɢɞ. 
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Ɋɢɫɭɧɨɤ 10.6 – Ʉɨɧɟɱɧɨɟ ɩɨɥɨɠɟɧɢɟ 
 

Ȼɥɨɤ-ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 10.7. Ʉɨɦɚɧɞɨɣ 
«n=9» ɡɚɞɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ 9 ɲɬɭɤ ɧɚ ɩɟɪɢɨɞ. Ʉɨɦɚɧɞɚ «Shift=0» ɫɨɡɞɚёɬ 
ɩɟɪɟɦɟɧɧɭɸ ɫɞɜɢɝɚ ɜɵɛɨɪɤɢ. ɉɪɢɫɜɚɢɜɚɟɦ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ. Ⱦɚɥɟɟ ɮɨɪɦɢɪɭɟɦ 
ɜɵɛɨɪɤɢ ɤɨɦɚɧɞɨɣ «Ĳ=50/n» ɢ ɡɚɞɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ 
ɫɢɝɧɚɥɨɜ ɩɨ ɚɦɩɥɢɬɭɞɟ. Ɂɚɬɟɦ ɨɬɩɪɚɜɥɹɟɦɫɹ ɜ ɛɥɨɤ ɢɡɦɟɪɟɧɢɹ ɨɬɤɥɨɧɟɧɢɹ ɩɨ 
ɩɟɪɢɨɞɭ. ȿɫɥɢ δɌ=0, ɬɨ ɜɨɡɜɪɚɳɚɟɦɫɹ ɤ ɧɚɱɚɥɭ ɢ ɠɞɟɦ, ɤɨɝɞɚ ɩɨɹɜɢɬɫɹ 
ɨɬɤɥɨɧɟɧɢɟ. ȿɫɥɢ δɌ≠0 ɢ δɌ>0, ɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɦɚɧɞɚ «Shift--», ɤɨɬɨɪɚɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɞɜɢɝ ɜ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɫɬɨɪɨɧɭ ɩɨ ɜɪɟɦɟɧɢ ɧɚ ɨɞɧɭ ɜɵɛɨɪɤɭ ɢɥɢ 
ɜ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɫɬɨɪɨɧɭ ɩɪɢ δɌ<0 ɤɨɦɚɧɞɨɣ «Shift++». Ⱦɚɥɟɟ ɜɧɨɜɶ ɢɡɦɟɪɹɟɦ 
ɨɬɤɥɨɧɟɧɢɟ ɩɨ ɩɟɪɢɨɞɭ ɢ, ɟɫɥɢ δɌ=0, ɬɨ ɩɪɨɰɟɫɫ ɡɚɤɚɧɱɢɜɚɟɬɫɹ. ȿɫɥɢ δɌ≠0 ɜɧɨɜɶ, 
ɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɦɚɧɞɚ «n++», ɤɨɬɨɪɚɹ ɭɜɟɥɢɱɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ ɢ 
ɜɨɡɜɪɚɳɚɟɬ ɧɚɫ ɤ ɩɟɪɜɢɱɧɨɦɭ ɢɡɦɟɪɟɧɢɸ ɢ ɡɚɬɟɦ ɩɪɨɰɟɫɫ ɩɨɜɬɨɪɹɟɬɫɹ ɞɨ ɬɟɯ 
ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɫɨɜɩɚɞɟɧɢɟ ɫɢɝɧɚɥɨɜ. 
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ɇɚɱɚɥɨ

δT=0;
Ⱦɚ

ɇɟɬ

Ĳ=50/n;
Ky=max(U1)/max(U2);

δT>0;

Shift++; Shift--;

δT=0;

Ʉɨɧɟɰ

Ⱦɚɇɟɬ

Ⱦɚ

ɇɟɬ

n++; Ĳ=50/n;

n=9; 
Shift=0; 

 
 

Ɋɢɫɭɧɨɤ 10.7 - Ȼɥɨɤ-ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɮɚɡɨɦɟɬɪɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ ɧɟ ɨɫɧɨɜɚɧ ɧɚ ɩɪɢɧɰɢɩɟ «ɩɟɪɟɯɨɞɚ ɱɟɪɟɡ 
ɧɨɥɶ» ɢ ɢɡɦɟɪɟɧɢɹ ɩɪɨɢɫɯɨɞɹɬ ɧɟɩɪɟɪɵɜɧɨ ɫ ɤɚɠɞɨɣ ɧɨɜɨɣ ɜɵɛɨɪɤɨɣ, 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɩɪɨɟɤɬɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
ȼɨɥɠɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ȼɨɥɝɚ, ɹɜɥɹɸɳɟɟɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ.  

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 2453 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 10,27 ɦɥɪɞ. ɤȼɬ·ɱ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: 

- ɦɚɤɫɢɦɚɥɶɧɵɣ – 29,65 ɦ; 
- ɪɚɫɱёɬɧɵɣ – 21,39 ɦ; 
- ɦɢɧɢɦɚɥɶɧɵɣ – 15,10 ɦ. 
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ: ɉɅ30ɚ-ȼ ɢ ɉɅ30ɛ-ȼ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɜɨɫɟɦɧɚɞɰɚɬɶɸ 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ30ɚ-ȼ-950. ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ 
ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 68,2 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼɎ-1500/130-88 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 136 Ɇȼɬ. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɵ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɄɊɍɗ220ɤȼ ɢ ɄɊɍɗ500ɤȼ: 

ɄɊɍɗ220ɤȼ – ɩɨɥɭɬɨɪɧɚɹ ɫɯɟɦɚ ɫ ɱɟɬɵɪɶɦɹ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ  
(2 ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɨɞɢɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ) ɢ ɜɨɫɟɦɶɸ ɨɬɯɨɞɹɳɢɦɢ ɜɨɡɞɭɲɧɵɦɢ 
ɥɢɧɢɹɦɢ; 

ɄɊɍɗ500ɤȼ – ɩɨɥɭɬɨɪɧɚɹ ɫɯɟɦɚ ɫ ɩɹɬɶɸ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɬɪɟɦɹ 
ɨɬɯɨɞɹɳɢɦɢ ɥɢɧɢɹɦɢ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-400000/220, 
ɌȾɐ-400000/500, ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɜɹɡɢ ȺɈȾɐɌɇ-167000/500/220, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɅ-1600/10 ɢ ɌɋɅ-2500/15,  
ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-300/66,  
Ⱥɋ-240/32. 

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

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ ɫ ɜɨɞɨɫɛɪɨɫɚɦɢ 
ɫɨɜɦɟɳɟɧɧɨɝɨ ɬɢɩɚ. ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 

- ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
- ɲɥɸɡ; 
- ɩɨɣɦɟɧɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
- ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
- ɡɞɚɧɢɟ Ƚɗɋ; 
- ɤɨɫɚ ɚɜɚɧɩɨɪɬɚ; 
- ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ. 
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Ɋɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ 
ɩɥɨɬɢɧɵ: 

- ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 54,5 ɦ; 
- ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – (-39,35) ɦ; 
- ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 14 ɲɬ; 
- ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 30 ɦ; 
- ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – (-0,7) ɦ; 
- ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ – 24,9 ɦ. 
Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 

ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɜɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ ɩɨɫɬɨɹɧɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɲɜɚɦɢ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ 
ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ 
ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ 
ɩɥɨɬɢɧɵ. 

Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɤɚɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 1,252 ɞɥɹ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ȼɨɥɠɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ ɢ ɜɫɟɦ ɨɫɬɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɋɇɢɉ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱёɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɩɨɤɚɡɚɬɟɥɢ: 

- ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 111 ɦɟɫɹɰɟɜ; 
- ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,20 ɪɭɛ/ɤȼɬ·ɱ; 
- ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 51904 ɬɵɫ.ɪɭɛ/ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȼɨɥɠɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɹɜɥɹɟɬɫɹ ɨɩɪɚɜɞɚɧɧɵɦ ɢ ɜɵɝɨɞɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 



129 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1. Ɂɚɬɟɟɜɚ, ȿ. ɘ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ 
ɩɨɫɨɛɢɟ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ / Ⱥ. ɘ. Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, ȿ. ɘ. Ɂɚɬɟɟɜɚ, Ȼ. ɂ. ɋɢɥɚɟɜ. – ɋɚɹɧɨɝɨɪɫɤ: 
ɋɒɎ ɄȽɌɍ, 2008. – 114 ɫ. 

2. Ⱥɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ȿɞɢɧɨɣ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]; ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɨɪɝɚɧɢɡɚɰɢɹ, ɟɞɢɧɨɥɢɱɧɨ ɨɫɭɳɟɫɬɜɥɹɸɳɚɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɨɩɟɪɚɬɢɜɧɨ-
ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜ ȿɗɋ Ɋɨɫɫɢɢ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://so-ups.ru. 

3. ɓɚɜɟɥɟɜ, Ⱦ. ɋ. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: ɫɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ: ɜ 2 ɬ. / ɉɨɞ ɪɟɞ. ɘ. ɋ. 
ȼɚɫɢɥɶɟɜɚ, Ⱦ. ɋ. ɓɚɜɟɥɟɜɚ. – Ɍ. 2. ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. / Ɇ. ɂ. Ƚɚɥɶɩɟɪɢɧ, ɂ. ɇ. Ʌɭɤɢɧ [ɢ ɞɪ.] – Ɇɨɫɤɜɚ: 
ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1990. – 336 ɫ. 

4. ɇɟɤɥɟɩɚɟɜ, Ȼ. ɇ. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ: 
ɫɩɪɚɜɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: ɭɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ȼ. ɇ. ɇɟɤɥɟɩɚɟɜ, ɂ. ɉ. Ʉɪɸɱɤɨɜ. – ɂɡɞ. 4-ɟ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – 
Ɇɨɫɤɜɚ: ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1989. – 608 ɫ. 

5. ɋɌɈ 59012820-29.20.30.003-2009 ɋɯɟɦɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ. – ȼɜɟɞ. 
20.12.2007 – Ɇɨɫɤɜɚ: ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2007 – 132 ɫ. 

6. ɋɇɢɉ 2.06.04-82. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ (ɜɨɥɧɨɜɵɟ, ɥɟɞɨɜɵɟ ɢ ɨɬ ɫɭɞɨɜ). - Ɇ.: ɎȽɍɉ ɐɉɉ, 2004. 

7. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ / ɩɨɞ ɪɟɞ. ɉ. Ƚ. Ʉɢɫɟɥɟɜɚ. - 
Ɇ.: ɗɧɟɪɝɢɹ, 1974. - 312 ɫ. 

8. ɋɉ 23.13330.2011 «Ɉɫɧɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.02-85. – ȼɜɟɞ. 20.05.2011 – Ɇɨɫɤɜɚ: 
ɈȺɈ ɐɉɉ, 2011. – 111 ɫ. 

9. ɋɉ 58.13330.2012 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 33-01-2003 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1) 
– Ɇ.: ɈȺɈ ɐɉɉ, 2013. 

10. ɋɉ 41.13330.2012 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.08-87. 
– ȼɜɟɞ. 01.01.2013 – Ɇɨɫɤɜɚ: ɈȺɈ ɐɉɉ, 2012. – 69 ɫ. 

11. Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. ɑɚɫɬɶ 2: ɭɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ / Ʌ. ɇ. 
Ɋɚɫɫɤɚɡɨɜ [ɢ ɞɪ.]. – Ɇɨɫɤɜɚ: ɂɡɞɚɬɟɥɶɫɬɜɨ Ⱥɫɫɨɰɢɚɰɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɜɭɡɨɜ, 2008. 
– 528 ɫ. 

12. Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɭɯɢɟ ɌɋɅ ȼɇ 6/10 ɤȼ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // ɈɈɈ «ɗɧɟɪɝɨ-Ɂɚɜɨɞ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://energo-zavod.com  

13. ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ : ɢɡɞ. 7. – Ɇɨɫɤɜɚ : ȾȿȺɇ, 
2013. – 706 ɫ. 

14. Ʉɚɬɚɥɨɝ «ȼɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
ɁȺɈ «ɁɗɌɈ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.zeto.ru 



130 

15. ɋɌɈ 17330282.27.140.020-2008 ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ƚɗɋ ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɧɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 30.07.2008. – Ɇɨɫɤɜɚ: ɈȺɈ 
ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2008. – 24 ɫ. 

16. ɋɌɈ 01.01.78-2012 Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. – ȼɜɟɞ. 30.07.2012 – Ɇɨɫɤɜɚ: Ɏɟɞɟɪɚɥɶɧɚɹ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ 
ɤɨɦɩɚɧɢɹ – ɊɭɫȽɢɞɪɨ, 2012. – 307 ɫ. 

17. ɋɌɈ 56947007-29.240.124-2012 ɋɛɨɪɧɢɤ «ɍɤɪɭɩɧɟɧɧɵɟ 
ɫɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ ɩɨɞɫɬɚɧɰɢɣ ɧɚɩɪɹɠɟɧɢɟɦ 35-
1150 ɤȼ» ɬɦ - ɬ1 ɞɥɹ ɷɥɟɤɬɪɨɫɟɬɟɜɵɯ ɨɛɴɟɤɬɨɜ ɈȺɈ «ɎɋɄ ȿɗɋ». – ȼɜɟɞ. 
09.07.2012. – Ɇɨɫɤɜɚ: ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2012. – 33 ɫ. 

18. ȽɈɋɌ 2.755-87 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ. ɍɫɬɪɨɣɫɬɜɚ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɢ ɤɨɧɬɚɤɬɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. – ȼɜɟɞ. 01.01.1988. – Ɇɨɫɤɜɚ: ɂɉɄ 
ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 1998. – 7 ɫ. 

19. ȽɈɋɌ 2.722-68 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ. Ɇɚɲɢɧɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ. - ȼɜɟɞ. 01.01.1971. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2017. – 15 ɫ. 

20. ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2012-2037ɝɝ. – 
ȼɜɟɞ. 31.03.2008 – Ɇɨɫɤɜɚ: «ɊɭɫȽɢɞɪɨ», 2008 – 14 ɫ. 

21. ɑɚɫɬɶ ɜɬɨɪɚɹ ɇɚɥɨɝɨɜɨɝɨ ɤɨɞɟɤɫɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 5 ɚɜɝɭɫɬɚ 
2000 ɝ. N 117-ɎɁ //Ɍɟɤɫɬ ɱɚɫɬɢ ɜɬɨɪɨɣ ɇɚɥɨɝɨɜɨɝɨ ɤɨɞɟɤɫɚ ɨɩɭɛɥɢɤɨɜɚɧ ɜ 
"Ɋɨɫɫɢɣɫɤɨɣ ɝɚɡɟɬɟ" ɨɬ 10 ɚɜɝɭɫɬɚ 2000 ɝ. N 153-154. 

22. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ. – 
ȼɜɟɞ. 07.02.2000 – Ɇɨɫɤɜɚ: ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2010 – 58 ɫ. 

23. ɋɌɈ 17330282.27.140.011-2008 «Ɍɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɉɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» // [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɉȺɈ «ɊɭɫȽɢɞɪɨ» - Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.rushydro.ru 
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ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɚɫɱёɬ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɮɟɜɪɚɥɹ 

ɑɚɫɵ 
Qɩɨɥɟɡɧ. 

ɛɵɬ 
Qɮ Qɜ-ɳɚ Qɯɨɥ.ɫɛɪ QȽɗɋ QɇȻ Qɫɚɧ.ɩ-ɤ 

Ɉɛɴɟɦ ȼɟɪɯɧɢɣ ɛɶɟɮ 
ZɇȻ, ɦ H, ɦ 

NȽɗɋ 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ Vɧɚɱ Vɧɚɱ Vɧɚɱ Zɧɚɱ Zɤɨɧ Zɫɪ 

18:00 2252 2 1064 0 3316 3318 1750 28,81 0,09 28,72 15,30 15,28 15,29 -12,03 27,12 764 764 
19:00 2252 2 4010 0 6262 6264 1750 28,72 0,35 28,37 15,28 15,21 15,24 -9,51 24,56 1307 1307 
20:00 2252 2 2976 0 5228 5230 1750 28,37 0,26 28,11 15,21 15,16 15,18 -10,18 25,16 1118 1118 
21:00 2252 2 1976 0 4228 4230 1750 28,11 0,17 27,94 15,16 15,12 15,14 -11,02 25,96 933 933 
22:00 2252 2 -450 0 1802 1804 1750 27,94 -0,04 27,98 15,12 15,13 15,13 -14,45 29,38 450 450 
23:00 2252 2 -504 0 1748 1750 1750 27,98 -0,04 28,03 15,13 15,14 15,13 -14,56 29,49 438 ɫɚɧ. ɩ-ɤ 
0:00 2252 2 -504 0 1748 1750 1750 28,03 -0,04 28,07 15,14 15,15 15,14 -14,56 29,50 438 ɫɚɧ. ɩ-ɤ 
1:00 2252 2 -504 0 1748 1750 1750 28,07 -0,04 28,11 15,15 15,16 15,15 -14,56 29,51 438 ɫɚɧ. ɩ-ɤ 
2:00 2252 2 -504 0 1748 1750 1750 28,11 -0,04 28,16 15,16 15,17 15,16 -14,56 29,52 439 ɫɚɧ. ɩ-ɤ 
3:00 2252 2 -504 0 1748 1750 1750 28,16 -0,04 28,20 15,17 15,17 15,17 -14,56 29,53 439 ɫɚɧ. ɩ-ɤ 
4:00 2252 2 -504 0 1748 1750 1750 28,20 -0,04 28,24 15,17 15,18 15,18 -14,56 29,54 439 ɫɚɧ. ɩ-ɤ 
5:00 2252 2 -504 0 1748 1750 1750 28,24 -0,04 28,29 15,18 15,19 15,19 -14,56 29,55 439 ɫɚɧ. ɩ-ɤ 
6:00 2252 2 -504 0 1748 1750 1750 28,29 -0,04 28,33 15,19 15,20 15,20 -14,56 29,56 439 ɫɚɧ. ɩ-ɤ 
7:00 2252 2 -504 0 1748 1750 1750 28,33 -0,04 28,37 15,20 15,21 15,21 -14,56 29,57 439 ɫɚɧ. ɩ-ɤ 
8:00 2252 2 -504 0 1748 1750 1750 28,37 -0,04 28,42 15,21 15,22 15,21 -14,56 29,57 439 ɫɚɧ. ɩ-ɤ 
9:00 2252 2 -504 0 1748 1750 1750 28,42 -0,04 28,46 15,22 15,23 15,22 -14,56 29,58 440 ɫɚɧ. ɩ-ɤ 
10:00 2252 2 -504 0 1748 1750 1750 28,46 -0,04 28,51 15,23 15,24 15,23 -14,56 29,59 440 ɫɚɧ. ɩ-ɤ 
11:00 2252 2 -504 0 1748 1750 1750 28,51 -0,04 28,55 15,24 15,25 15,24 -14,56 29,60 440 ɫɚɧ. ɩ-ɤ 
12:00 2252 2 -504 0 1748 1750 1750 28,55 -0,04 28,59 15,25 15,25 15,25 -14,56 29,61 440 ɫɚɧ. ɩ-ɤ 
13:00 2252 2 -504 0 1748 1750 1750 28,59 -0,04 28,64 15,25 15,26 15,26 -14,56 29,62 440 ɫɚɧ. ɩ-ɤ 
14:00 2252 2 -504 0 1748 1750 1750 28,64 -0,04 28,68 15,26 15,27 15,27 -14,56 29,63 440 ɫɚɧ. ɩ-ɤ 
15:00 2252 2 -504 0 1748 1750 1750 28,68 -0,04 28,72 15,27 15,28 15,28 -14,56 29,64 440 ɫɚɧ. ɩ-ɤ 
16:00 2252 2 -504 0 1748 1750 1750 28,72 -0,04 28,77 15,28 15,29 15,28 -14,56 29,64 440 ɫɚɧ. ɩ-ɤ 
17:00 2252 2 -504 0 1748 1750 1750 28,77 -0,04 28,81 15,29 15,30 15,30 -14,56 29,66 441 ɫɚɧ. ɩ-ɤ 
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Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɚɫɱёɬ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɦɚɪɬɚ 

ɑɚɫɵ 
Qɩɨɥɟɡɧ. 

ɛɵɬ 
Qɮ Qɜ-ɳɚ Qɯɨɥ.ɫɛɪ QȽɗɋ QɇȻ Qɫɚɧ.ɩ-ɤ 

Ɉɛɴɟɦ ȼɟɪɯɧɢɣ ɛɶɟɮ 
ZɇȻ, ɦ H, ɦ 

NȽɗɋ 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ Vɧɚɱ Vɧɚɱ Vɧɚɱ Zɧɚɱ Zɤɨɧ Zɫɪ 

18:00 2854 2 993 0 3847 3849 1750 28,81 0,09 28,72 15,30 15,28 15,29 -11,41 26,50 867 867 
19:00 2854 2 4776 0 7630 7632 1750 28,72 0,41 28,31 15,28 15,20 15,24 -8,84 23,88 1549 1549 
20:00 2854 2 4750 0 7604 7606 1750 28,31 0,41 27,90 15,20 15,11 15,15 -8,85 23,80 1539 1539 
21:00 2854 2 3820 0 6674 6676 1750 27,90 0,33 27,57 15,11 15,04 15,08 -9,29 24,17 1371 1371 
22:00 2854 2 709 0 3563 3565 1750 27,57 0,06 27,51 15,04 15,03 15,03 -11,73 26,57 805 805 
23:00 2854 2 -1106 0 1748 1750 1750 27,51 -0,10 27,61 15,03 15,05 15,04 -14,56 29,40 437 ɫɚɧ. ɩ-ɤ 
0:00 2854 2 -1106 0 1748 1750 1750 27,61 -0,10 27,70 15,05 15,07 15,06 -14,56 29,42 437 ɫɚɧ. ɩ-ɤ 
1:00 2854 2 -1106 0 1748 1750 1750 27,70 -0,10 27,80 15,07 15,09 15,08 -14,56 29,44 437 ɫɚɧ. ɩ-ɤ 
2:00 2854 2 -1106 0 1748 1750 1750 27,80 -0,10 27,89 15,09 15,11 15,10 -14,56 29,46 438 ɫɚɧ. ɩ-ɤ 
3:00 2854 2 -1106 0 1748 1750 1750 27,89 -0,10 27,99 15,11 15,13 15,12 -14,56 29,48 438 ɫɚɧ. ɩ-ɤ 
4:00 2854 2 -1106 0 1748 1750 1750 27,99 -0,10 28,08 15,13 15,15 15,14 -14,56 29,50 438 ɫɚɧ. ɩ-ɤ 
5:00 2854 2 -1106 0 1748 1750 1750 28,08 -0,10 28,18 15,15 15,17 15,16 -14,56 29,52 439 ɫɚɧ. ɩ-ɤ 
6:00 2854 2 -1106 0 1748 1750 1750 28,18 -0,10 28,27 15,17 15,19 15,18 -14,56 29,54 439 ɫɚɧ. ɩ-ɤ 
7:00 2854 2 -1106 0 1748 1750 1750 28,27 -0,10 28,37 15,19 15,21 15,20 -14,56 29,56 439 ɫɚɧ. ɩ-ɤ 
8:00 2854 2 -1106 0 1748 1750 1750 28,37 -0,10 28,47 15,21 15,23 15,22 -14,56 29,58 440 ɫɚɧ. ɩ-ɤ 
9:00 2854 2 70 0 2924 2926 1750 28,47 0,01 28,46 15,23 15,23 15,23 -12,56 27,59 686 686 
10:00 2854 2 1090 0 3944 3946 1750 28,46 0,09 28,37 15,23 15,21 15,22 -11,31 26,33 883 883 
11:00 2854 2 584 0 3438 3440 1750 28,37 0,05 28,31 15,21 15,20 15,20 -11,88 26,88 786 786 
12:00 2854 2 -343 0 2511 2513 1750 28,31 -0,03 28,34 15,20 15,20 15,20 -13,18 28,18 602 602 
13:00 2854 2 -1106 0 1748 1750 1750 28,34 -0,10 28,44 15,20 15,22 15,21 -14,56 29,57 439 ɫɚɧ. ɩ-ɤ 
14:00 2854 2 -1106 0 1748 1750 1750 28,44 -0,10 28,54 15,22 15,24 15,23 -14,56 29,59 440 ɫɚɧ. ɩ-ɤ 
15:00 2854 2 -1106 0 1748 1750 1750 28,54 -0,10 28,63 15,24 15,26 15,25 -14,56 29,61 440 ɫɚɧ. ɩ-ɤ 
16:00 2854 2 -1106 0 1748 1750 1750 28,63 -0,10 28,73 15,26 15,28 15,27 -14,56 29,63 440 ɫɚɧ. ɩ-ɤ 
17:00 2854 2 -965 0 1889 1891 1750 28,73 -0,08 28,81 15,28 15,30 15,30 -14,28 29,38 472 472 
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Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɚɫɱёɬ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɚɩɪɟɥɹ 

ɑɚɫɵ 
Qɩɨɥɟɡɧ. 

ɛɵɬ 
Qɮ Qɜ-ɳɚ Qɯɨɥ.ɫɛɪ QȽɗɋ QɇȻ Qɫɚɧ.ɩ-ɤ 

Ɉɛɴɟɦ ȼɟɪɯɧɢɣ ɛɶɟɮ 
ZɇȻ, ɦ H, ɦ 

NȽɗɋ 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ Vɧɚɱ Vɧɚɱ Vɧɚɱ Zɧɚɱ Zɤɨɧ Zɫɪ 

0:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
1:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
2:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
3:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
4:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
5:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
6:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
7:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
8:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
9:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
10:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
11:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
12:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
13:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
14:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
15:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
16:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
17:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
18:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
19:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
20:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
21:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
22:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
23:00 16838 2 0 3350 13488 16840 1750 28,81 0,00 28,81 15,30 15,30 15,30 -5,67 20,77 2381 2381 
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Ɍɚɛɥɢɰɚ Ⱥ.4 – Ɋɚɫɱёɬ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɦɚɹ 

ɑɚɫɵ 
Qɩɨɥɟɡɧ. 

ɛɵɬ 
Qɮ Qɜ-ɳɚ Qɯɨɥ.ɫɛɪ QȽɗɋ QɇȻ Qɫɚɧ.ɩ-ɤ 

Ɉɛɴɟɦ ȼɟɪɯɧɢɣ ɛɶɟɮ 
ZɇȻ, ɦ H, ɦ 

NȽɗɋ 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ Vɧɚɱ Vɧɚɱ Vɧɚɱ Zɧɚɱ Zɤɨɧ Zɫɪ 

0:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,34 2381 2381 
1:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
2:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
3:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
4:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
5:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
6:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
7:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
8:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
9:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
10:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
11:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
12:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
13:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
14:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
15:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
16:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
17:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
18:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
19:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
20:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
21:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
22:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
23:00 26465 2 0 11190 15275 26467 1867 28,81 0,00 28,81 15,30 15,30 15,30 -3,24 18,33 2381 2381 
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Ɍɚɛɥɢɰɚ Ⱥ.5 – Ɋɚɫɱёɬ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɢɸɧɹ 

ɑɚɫɵ 
Qɩɨɥɟɡɧ. 

ɛɵɬ 
Qɮ Qɜ-ɳɚ Qɯɨɥ.ɫɛɪ QȽɗɋ QɇȻ Qɫɚɧ.ɩ-ɤ 

Ɉɛɴɟɦ ȼɟɪɯɧɢɣ ɛɶɟɮ 
ZɇȻ, ɦ H, ɦ 

NȽɗɋ 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ Vɧɚɱ Vɧɚɱ Vɧɚɱ Zɧɚɱ Zɤɨɧ Zɫɪ 

18:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
19:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
20:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
21:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
22:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
23:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
0:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
1:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
2:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
3:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
4:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
5:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
6:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
7:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
8:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
9:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
10:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
11:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
12:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
13:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
14:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
15:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
16:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
17:00 18403 2 0 4615 13788 18405 1867 28,81 0,00 28,81 15,30 15,30 15,30 -5,22 20,32 2381 2381 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.6 – Ɋɚɫɱёɬ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɢɸɥɹ 

ɑɚɫɵ 
Qɩɨɥɟɡɧ. 

ɛɵɬ 
Qɮ Qɜ-ɳɚ Qɯɨɥ.ɫɛɪ QȽɗɋ QɇȻ Qɫɚɧ.ɩ-ɤ 

Ɉɛɴɟɦ ȼɟɪɯɧɢɣ ɛɶɟɮ 
ZɇȻ, ɦ H, ɦ 

NȽɗɋ 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ Vɧɚɱ Vɧɚɱ Vɧɚɱ Zɧɚɱ Zɤɨɧ Zɫɪ 

10:00 6163 2 1082 0 7245 7247 1867 28,81 0,09 28,72 15,30 15,28 15,29 -9,01 24,10 1484 1484 
11:00 6163 2 2340 0 8503 8505 1867 28,72 0,20 28,51 15,28 15,24 15,26 -8,48 23,54 1701 1701 
12:00 6163 2 2505 0 8668 8670 1867 28,51 0,22 28,30 15,24 15,19 15,22 -8,41 23,43 1726 1726 
13:00 6163 2 3160 0 9323 9325 1867 28,30 0,27 28,02 15,19 15,14 15,17 -8,17 23,14 1833 1833 
14:00 6163 2 3817 0 9980 9982 1867 28,02 0,33 27,70 15,14 15,07 15,10 -7,93 22,84 1937 1937 
15:00 6163 2 4218 0 10381 10383 1867 27,70 0,36 27,33 15,07 14,99 15,03 -7,79 22,62 1996 1996 
16:00 6163 2 3465 0 9628 9630 1867 27,33 0,30 27,03 14,99 14,92 14,95 -8,06 22,81 1867 1867 
17:00 6163 2 3405 0 9568 9570 1867 27,03 0,29 26,74 14,92 14,85 14,88 -8,08 22,76 1851 1851 
18:00 6163 2 1870 0 8033 8035 1867 26,74 0,16 26,58 14,85 14,80 14,83 -8,67 23,29 1590 1590 
19:00 6163 2 1680 0 7843 7845 1867 26,58 0,15 26,43 14,80 14,77 14,79 -8,75 23,33 1555 1555 
20:00 6163 2 3120 0 9283 9285 1867 26,43 0,27 26,16 14,77 14,70 14,73 -8,18 22,72 1792 1792 
21:00 6163 2 7016 0 13179 13181 1867 26,16 0,61 25,55 14,70 14,52 14,61 -6,85 21,25 2381 2381 
22:00 6163 2 4125 0 10288 10290 1867 25,55 0,36 25,20 14,52 14,42 14,47 -7,83 22,10 1932 1932 
23:00 6163 2 -1614 0 4549 4551 1867 25,20 -0,14 25,34 14,42 14,46 14,44 -10,73 24,96 965 965 
0:00 6163 2 -4298 0 1865 1867 1867 25,34 -0,37 25,71 14,46 14,57 14,51 -14,33 28,64 454 ɫɚɧ.ɩ-ɤ 
1:00 6163 2 -4298 0 1865 1867 1867 25,71 -0,37 26,08 14,57 14,67 14,62 -14,33 28,75 456 ɫɚɧ.ɩ-ɤ 
2:00 6163 2 -4298 0 1865 1867 1867 26,08 -0,37 26,45 14,67 14,77 14,72 -14,33 28,85 457 ɫɚɧ.ɩ-ɤ 
3:00 6163 2 -4298 0 1865 1867 1867 26,45 -0,37 26,82 14,77 14,87 14,82 -14,33 28,95 459 ɫɚɧ.ɩ-ɤ 
4:00 6163 2 -4298 0 1865 1867 1867 26,82 -0,37 27,19 14,87 14,96 14,91 -14,33 29,04 460 ɫɚɧ.ɩ-ɤ 
5:00 6163 2 -4298 0 1865 1867 1867 27,19 -0,37 27,57 14,96 15,04 15,00 -14,33 29,13 462 ɫɚɧ.ɩ-ɤ 
6:00 6163 2 -4298 0 1865 1867 1867 27,57 -0,37 27,94 15,04 15,12 15,08 -14,33 29,21 463 ɫɚɧ.ɩ-ɤ 
7:00 6163 2 -4298 0 1865 1867 1867 27,94 -0,37 28,31 15,12 15,20 15,16 -14,33 29,29 464 ɫɚɧ.ɩ-ɤ 
8:00 6163 2 -4298 0 1865 1867 1867 28,31 -0,37 28,68 15,20 15,27 15,23 -14,33 29,36 465 ɫɚɧ.ɩ-ɤ 
9:00 6163 2 -1507 0 4656 4658 1867 28,68 -0,13 28,81 15,27 15,30 15,30 -10,63 25,73 1018 1018 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.7 – Ɋɚɫɱёɬ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɚɜɝɭɫɬɚ 

ɑɚɫɵ 
Qɩɨɥɟɡɧ. 

ɛɵɬ 
Qɮ Qɜ-ɳɚ Qɯɨɥ.ɫɛɪ QȽɗɋ QɇȻ Qɫɚɧ.ɩ-ɤ 

Ɉɛɴɟɦ ȼɟɪɯɧɢɣ ɛɶɟɮ 
ZɇȻ, ɦ H, ɦ 

NȽɗɋ 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ Vɧɚɱ Vɧɚɱ Vɧɚɱ Zɧɚɱ Zɤɨɧ Zɫɪ 

10:00 5388 2 2462 0 7850 7852 1867 28,81 0,21 28,60 15,30 15,25 15,28 -8,74 23,82 1589 1589 
11:00 5388 2 3088 0 8476 8478 1867 28,60 0,27 28,33 15,25 15,20 15,23 -8,49 23,52 1694 1694 
12:00 5388 2 4175 0 9563 9565 1867 28,33 0,36 27,97 15,20 15,13 15,16 -8,08 23,05 1873 1873 
13:00 5388 2 4892 0 10280 10282 1867 27,97 0,42 27,55 15,13 15,04 15,08 -7,83 22,71 1984 1984 
14:00 5388 2 4125 0 9513 9515 1867 27,55 0,36 27,19 15,04 14,95 15,00 -8,10 22,90 1851 1851 
15:00 5388 2 3488 0 8876 8878 1867 27,19 0,30 26,89 14,95 14,88 14,92 -8,33 23,05 1739 1739 
16:00 5388 2 2392 0 7780 7782 1867 26,89 0,21 26,68 14,88 14,83 14,86 -8,77 23,43 1549 1549 
17:00 5388 2 918 0 6306 6308 1867 26,68 0,08 26,60 14,83 14,81 14,82 -9,49 24,11 1292 1292 
18:00 5388 2 872 0 6260 6262 1867 26,60 0,08 26,53 14,81 14,79 14,80 -9,52 24,12 1283 1283 
19:00 5388 2 6122 0 11510 11512 1867 26,53 0,53 26,00 14,79 14,65 14,72 -7,41 21,93 2145 2145 
20:00 5388 2 4745 0 10133 10135 1867 26,00 0,41 25,59 14,65 14,53 14,59 -7,88 22,27 1918 1918 
21:00 5388 2 264 0 5652 5654 1867 25,59 0,02 25,57 14,53 14,53 14,53 -9,89 24,22 1163 1163 
22:00 5388 2 -3524 0 1865 1867 1867 25,57 -0,30 25,87 14,53 14,61 14,57 -14,33 28,70 455 ɫɚɧ.ɩ-ɤ 
23:00 5388 2 -3524 0 1865 1867 1867 25,87 -0,30 26,18 14,61 14,70 14,66 -14,33 28,79 456 ɫɚɧ.ɩ-ɤ 
0:00 5388 2 -3524 0 1865 1867 1867 26,18 -0,30 26,48 14,70 14,78 14,74 -14,33 28,87 458 ɫɚɧ.ɩ-ɤ 
1:00 5388 2 -3524 0 1865 1867 1867 26,48 -0,30 26,78 14,78 14,86 14,82 -14,33 28,95 459 ɫɚɧ.ɩ-ɤ 
2:00 5388 2 -3524 0 1865 1867 1867 26,78 -0,30 27,09 14,86 14,93 14,89 -14,33 29,02 460 ɫɚɧ.ɩ-ɤ 
3:00 5388 2 -3524 0 1865 1867 1867 27,09 -0,30 27,39 14,93 15,00 14,97 -14,33 29,09 461 ɫɚɧ.ɩ-ɤ 
4:00 5388 2 -3524 0 1864 1866 1867 27,39 -0,30 27,70 15,00 15,07 15,03 -14,33 29,16 462 ɫɚɧ.ɩ-ɤ 
5:00 5388 2 -3524 0 1864 1866 1867 27,70 -0,30 28,00 15,07 15,13 15,10 -14,33 29,23 463 ɫɚɧ.ɩ-ɤ 
6:00 5388 2 -3524 0 1864 1866 1867 28,00 -0,30 28,31 15,13 15,20 15,17 -14,33 29,29 464 ɫɚɧ.ɩ-ɤ 
7:00 5388 2 -3524 0 1864 1866 1867 28,31 -0,30 28,61 15,20 15,26 15,23 -14,33 29,36 465 ɫɚɧ.ɩ-ɤ 
8:00 5388 2 -2935 0 2453 2455 1867 28,61 -0,25 28,86 15,26 15,30 15,28 -13,28 28,35 591 591 
9:00 5388 2 629 0 6017 6019 1867 28,86 0,05 28,81 15,30 15,30 15,30 -9,66 24,76 1266 1266 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.8 – Ɋɚɫɱёɬ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɫɟɧɬɹɛɪɹ 

ɑɚɫɵ 
Qɩɨɥɟɡɧ. 

ɛɵɬ 
Qɮ Qɜ-ɳɚ Qɯɨɥ.ɫɛɪ QȽɗɋ QɇȻ Qɫɚɧ.ɩ-ɤ 

Ɉɛɴɟɦ ȼɟɪɯɧɢɣ ɛɶɟɮ 
ZɇȻ, ɦ H, ɦ 

NȽɗɋ 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ Vɧɚɱ Vɧɚɱ Vɧɚɱ Zɧɚɱ Zɤɨɧ Zɫɪ 

10:00 4410 2 675 0 5085 5087 1867 28,81 0,06 28,75 15,30 15,29 15,29 -10,29 25,38 1097 1097 
11:00 4410 2 1145 0 5555 5557 1867 28,75 0,10 28,65 15,29 15,27 15,28 -9,95 25,03 1182 1182 
12:00 4410 2 595 0 5005 5007 1867 28,65 0,05 28,60 15,27 15,26 15,26 -10,35 25,41 1081 1081 
13:00 4410 2 1473 0 5883 5885 1867 28,60 0,13 28,47 15,26 15,23 15,24 -9,74 24,78 1239 1239 
14:00 4410 2 2027 0 6437 6439 1867 28,47 0,18 28,30 15,23 15,19 15,21 -9,42 24,43 1337 1337 
15:00 4410 2 1830 0 6240 6242 1867 28,30 0,16 28,14 15,19 15,16 15,18 -9,53 24,51 1300 1300 
16:00 4410 2 1390 0 5800 5802 1867 28,14 0,12 28,02 15,16 15,14 15,15 -9,79 24,74 1220 1220 
17:00 4410 2 717 0 5127 5129 1867 28,02 0,06 27,96 15,14 15,12 15,13 -10,25 25,19 1098 1098 
18:00 4410 2 291 0 4701 4703 1867 27,96 0,03 27,93 15,12 15,12 15,12 -10,59 25,52 1020 1020 
19:00 4410 2 3317 0 7727 7729 1867 27,93 0,29 27,65 15,12 15,06 15,09 -8,80 23,68 1556 1556 
20:00 4410 2 7276 0 11686 11688 1867 27,65 0,63 27,02 15,06 14,91 14,99 -7,35 22,13 2199 2199 
21:00 4410 2 4826 0 9236 9238 1867 27,02 0,42 26,60 14,91 14,81 14,86 -8,20 22,86 1795 1795 
22:00 4410 2 758 0 5168 5170 1867 26,60 0,07 26,54 14,81 14,79 14,80 -10,22 24,83 1091 1091 
23:00 4410 2 -2545 0 1865 1867 1867 26,54 -0,22 26,76 14,79 14,85 14,82 -14,33 28,95 459 ɫɚɧ.ɩ-ɤ 
0:00 4410 2 -2545 0 1865 1867 1867 26,76 -0,22 26,98 14,85 14,90 14,88 -14,33 29,00 460 ɫɚɧ.ɩ-ɤ 
1:00 4410 2 -2545 0 1865 1867 1867 26,98 -0,22 27,20 14,90 14,96 14,93 -14,33 29,06 461 ɫɚɧ.ɩ-ɤ 
2:00 4410 2 -2545 0 1865 1867 1867 27,20 -0,22 27,42 14,96 15,01 14,98 -14,33 29,11 461 ɫɚɧ.ɩ-ɤ 
3:00 4410 2 -2545 0 1865 1867 1867 27,42 -0,22 27,64 15,01 15,06 15,03 -14,33 29,16 462 ɫɚɧ.ɩ-ɤ 
4:00 4410 2 -2545 0 1865 1867 1867 27,64 -0,22 27,86 15,06 15,10 15,08 -14,33 29,21 463 ɫɚɧ.ɩ-ɤ 
5:00 4410 2 -2545 0 1865 1867 1867 27,86 -0,22 28,08 15,10 15,15 15,13 -14,33 29,25 464 ɫɚɧ.ɩ-ɤ 
6:00 4410 2 -2545 0 1865 1867 1867 28,08 -0,22 28,30 15,15 15,19 15,17 -14,33 29,30 464 ɫɚɧ.ɩ-ɤ 
7:00 4410 2 -2545 0 1865 1867 1867 28,30 -0,22 28,51 15,19 15,24 15,22 -14,33 29,34 465 ɫɚɧ.ɩ-ɤ 
8:00 4410 2 -2545 0 1865 1867 1868 28,51 -0,22 28,73 15,24 15,28 15,26 -14,33 29,39 466 ɫɚɧ.ɩ-ɤ 
9:00 4410 2 -870 0 3540 3542 1869 28,73 -0,08 28,81 15,28 15,30 15,30 -11,76 26,86 808 808 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.9 – Ɋɚɫɱёɬ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɨɤɬɹɛɪɹ 

ɑɚɫɵ 
Qɩɨɥɟɡɧ. 

ɛɵɬ 
Qɮ Qɜ-ɳɚ Qɯɨɥ.ɫɛɪ QȽɗɋ QɇȻ Qɫɚɧ.ɩ-ɤ 

Ɉɛɴɟɦ ȼɟɪɯɧɢɣ ɛɶɟɮ 
ZɇȻ, ɦ H, ɦ 

NȽɗɋ 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ Vɧɚɱ Vɧɚɱ Vɧɚɱ Zɧɚɱ Zɤɨɧ Zɫɪ 

18:00 3441 2 4993 0 8434 8436 1867 28,81 0,43 28,38 15,30 15,21 15,26 -8,50 23,56 1689 1689 
19:00 3441 2 6771 0 10212 10214 1867 28,38 0,59 27,79 15,21 15,09 15,15 -7,85 22,80 1979 1979 
20:00 3441 2 5067 0 8508 8510 1867 27,79 0,44 27,36 15,09 14,99 15,04 -8,48 23,32 1686 1686 
21:00 3441 2 3207 0 6648 6650 1867 27,36 0,28 27,08 14,99 14,93 14,96 -9,30 24,07 1360 1360 
22:00 3441 2 10 0 3451 3453 1867 27,08 0,00 27,08 14,93 14,93 14,93 -11,86 26,59 780 780 
23:00 3441 2 -1576 0 1865 1867 1867 27,08 -0,14 27,21 14,93 14,96 14,94 -14,33 29,07 461 ɫɚɧ.ɩ-ɤ 
0:00 3441 2 -1576 0 1865 1867 1867 27,21 -0,14 27,35 14,96 14,99 14,98 -14,33 29,10 461 ɫɚɧ.ɩ-ɤ 
1:00 3441 2 -1576 0 1865 1867 1867 27,35 -0,14 27,49 14,99 15,02 15,01 -14,33 29,13 462 ɫɚɧ.ɩ-ɤ 
2:00 3441 2 -1576 0 1865 1867 1867 27,49 -0,14 27,62 15,02 15,05 15,04 -14,33 29,16 462 ɫɚɧ.ɩ-ɤ 
3:00 3441 2 -1576 0 1865 1867 1867 27,62 -0,14 27,76 15,05 15,08 15,07 -14,33 29,19 463 ɫɚɧ.ɩ-ɤ 
4:00 3441 2 -1576 0 1865 1867 1867 27,76 -0,14 27,89 15,08 15,11 15,10 -14,33 29,22 463 ɫɚɧ.ɩ-ɤ 
5:00 3441 2 -1576 0 1865 1867 1867 27,89 -0,14 28,03 15,11 15,14 15,13 -14,33 29,25 464 ɫɚɧ.ɩ-ɤ 
6:00 3441 2 -1576 0 1865 1867 1867 28,03 -0,14 28,17 15,14 15,17 15,15 -14,33 29,28 464 ɫɚɧ.ɩ-ɤ 
7:00 3441 2 -1576 0 1865 1867 1867 28,17 -0,14 28,30 15,17 15,20 15,18 -14,33 29,31 465 ɫɚɧ.ɩ-ɤ 
8:00 3441 2 -1576 0 1865 1867 1867 28,30 -0,14 28,44 15,20 15,22 15,21 -14,33 29,34 465 ɫɚɧ.ɩ-ɤ 
9:00 3441 2 621 0 4062 4064 1867 28,44 0,05 28,39 15,22 15,21 15,22 -11,19 26,20 905 905 
10:00 3441 2 625 0 4066 4068 1867 28,39 0,05 28,33 15,21 15,20 15,21 -11,18 26,19 905 905 
11:00 3441 2 1145 0 4586 4588 1867 28,33 0,10 28,23 15,20 15,18 15,19 -10,69 25,68 1001 1001 
12:00 3441 2 -399 0 3042 3044 1867 28,23 -0,03 28,27 15,18 15,19 15,18 -12,39 27,38 708 708 
13:00 3441 2 -1086 0 2355 2357 1867 28,27 -0,09 28,36 15,19 15,21 15,20 -13,44 28,44 569 569 
14:00 3441 2 -1475 0 1966 1968 1867 28,36 -0,13 28,49 15,21 15,23 15,22 -14,13 29,15 487 487 
15:00 3441 2 -1576 0 1865 1867 1867 28,49 -0,14 28,62 15,23 15,26 15,25 -14,33 29,37 466 ɫɚɧ.ɩ-ɤ 
16:00 3441 2 -1576 0 1865 1867 1867 28,62 -0,14 28,76 15,26 15,29 15,27 -14,33 29,40 466 ɫɚɧ.ɩ-ɤ 
17:00 3441 2 -567 0 2874 2876 1867 28,76 -0,05 28,81 15,29 15,30 15,30 -12,63 27,73 677 677 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.10 – Ɋɚɫɱёɬ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɧɨɹɛɪɹ 

ɑɚɫɵ 
Qɩɨɥɟɡɧ. 

ɛɵɬ 
Qɮ Qɜ-ɳɚ Qɯɨɥ.ɫɛɪ QȽɗɋ QɇȻ Qɫɚɧ.ɩ-ɤ 

Ɉɛɴɟɦ ȼɟɪɯɧɢɣ ɛɶɟɮ 
ZɇȻ, ɦ H, ɦ 

NȽɗɋ 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ Vɧɚɱ Vɧɚɱ Vɧɚɱ Zɧɚɱ Zɤɨɧ Zɫɪ 

17:00 2970 2 2382 0 5352 5354 1867 28,81 0,21 28,60 15,30 15,26 15,28 -10,09 25,17 1145 1145 
18:00 2970 2 5807 0 8777 8779 1867 28,60 0,50 28,10 15,26 15,15 15,21 -8,37 23,38 1744 1744 
19:00 2970 2 4693 0 7663 7665 1867 28,10 0,41 27,70 15,15 15,07 15,11 -8,82 23,73 1546 1546 
20:00 2970 2 3132 0 6102 6104 1867 27,70 0,27 27,43 15,07 15,01 15,04 -9,61 24,45 1268 1268 
21:00 2970 2 1768 0 4738 4740 1867 27,43 0,15 27,27 15,01 14,97 14,99 -10,56 25,35 1021 1021 
22:00 2970 2 -1105 0 1865 1867 1867 27,27 -0,10 27,37 14,97 15,00 14,98 -14,33 29,11 462 ɫɚɧ.ɩ-ɤ 
23:00 2970 2 -1105 0 1865 1867 1867 27,37 -0,10 27,46 15,00 15,02 15,01 -14,33 29,13 462 ɫɚɧ.ɩ-ɤ 
0:00 2970 2 -1105 0 1865 1867 1867 27,46 -0,10 27,56 15,02 15,04 15,03 -14,33 29,15 462 ɫɚɧ.ɩ-ɤ 
1:00 2970 2 -1105 0 1865 1867 1867 27,56 -0,10 27,66 15,04 15,06 15,05 -14,33 29,18 463 ɫɚɧ.ɩ-ɤ 
2:00 2970 2 -1105 0 1865 1867 1867 27,66 -0,10 27,75 15,06 15,08 15,07 -14,33 29,20 463 ɫɚɧ.ɩ-ɤ 
3:00 2970 2 -1105 0 1865 1867 1867 27,75 -0,10 27,85 15,08 15,10 15,09 -14,33 29,22 463 ɫɚɧ.ɩ-ɤ 
4:00 2970 2 -1105 0 1865 1867 1867 27,85 -0,10 27,94 15,10 15,12 15,11 -14,33 29,24 464 ɫɚɧ.ɩ-ɤ 
5:00 2970 2 -1105 0 1865 1867 1867 27,94 -0,10 28,04 15,12 15,14 15,13 -14,33 29,26 464 ɫɚɧ.ɩ-ɤ 
6:00 2970 2 -1105 0 1865 1867 1867 28,04 -0,10 28,13 15,14 15,16 15,15 -14,33 29,28 464 ɫɚɧ.ɩ-ɤ 
7:00 2970 2 -1105 0 1865 1867 1867 28,13 -0,10 28,23 15,16 15,18 15,17 -14,33 29,30 465 ɫɚɧ.ɩ-ɤ 
8:00 2970 2 -1105 0 1865 1867 1867 28,23 -0,10 28,32 15,18 15,20 15,19 -14,33 29,32 465 ɫɚɧ.ɩ-ɤ 
9:00 2970 2 -783 0 2187 2189 1867 28,32 -0,07 28,39 15,20 15,21 15,21 -13,73 28,74 534 534 
10:00 2970 2 396 0 3366 3368 1867 28,39 0,03 28,36 15,21 15,21 15,21 -11,97 26,98 772 772 
11:00 2970 2 50 0 3020 3022 1867 28,36 0,00 28,35 15,21 15,21 15,21 -12,42 27,43 704 704 
12:00 2970 2 -1105 0 1865 1867 1867 28,35 -0,10 28,45 15,21 15,23 15,22 -14,33 29,34 465 ɫɚɧ.ɩ-ɤ 
13:00 2970 2 -1105 0 1865 1867 1867 28,45 -0,10 28,54 15,23 15,24 15,23 -14,33 29,36 466 ɫɚɧ.ɩ-ɤ 
14:00 2970 2 -1105 0 1865 1867 1867 28,54 -0,10 28,64 15,24 15,26 15,25 -14,33 29,38 466 ɫɚɧ.ɩ-ɤ 
15:00 2970 2 -1105 0 1865 1867 1867 28,64 -0,10 28,73 15,26 15,28 15,27 -14,33 29,40 466 ɫɚɧ.ɩ-ɤ 
16:00 2970 2 -870 0 2100 2102 1867 28,73 -0,08 28,81 15,28 15,30 15,30 -13,88 28,98 517 517 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.11 – Ɋɚɫɱёɬ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɞɟɤɚɛɪɹ 

ɑɚɫɵ 
Qɩɨɥɟɡɧ. 

ɛɵɬ 
Qɮ Qɜ-ɳɚ Qɯɨɥ.ɫɛɪ QȽɗɋ QɇȻ Qɫɚɧ.ɩ-ɤ 

Ɉɛɴɟɦ ȼɟɪɯɧɢɣ ɛɶɟɮ 
ZɇȻ, ɦ H, ɦ 

NȽɗɋ 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ Vɧɚɱ Vɧɚɱ Vɧɚɱ Zɧɚɱ Zɤɨɧ Zɫɪ 

17:00 2241 2 916 0 3157 3159 1867 28,81 0,08 28,73 15,30 15,28 15,29 -12,24 27,33 733 733 
18:00 2241 2 2937 0 5178 5180 1867 28,73 0,25 28,48 15,28 15,23 15,26 -10,22 25,27 1112 1112 
19:00 2241 2 2456 0 4697 4699 1867 28,48 0,21 28,26 15,23 15,19 15,21 -10,60 25,61 1022 1022 
20:00 2241 2 988 0 3229 3231 1867 28,26 0,09 28,18 15,19 15,17 15,18 -12,14 27,12 744 744 
21:00 2241 2 -154 0 2087 2089 1867 28,18 -0,01 28,19 15,17 15,17 15,17 -13,91 28,88 512 512 
22:00 2241 2 -375,5 0 1866 1868 1867 28,19 -0,03 28,23 15,17 15,18 15,18 -14,33 29,30 465 ɫɚɧ.ɩ-ɤ 
23:00 2241 2 -375,5 0 1866 1868 1867 28,23 -0,03 28,26 15,18 15,19 15,18 -14,33 29,31 465 ɫɚɧ.ɩ-ɤ 
0:00 2241 2 -376 0 1865 1867 1867 28,26 -0,03 28,29 15,19 15,19 15,19 -14,33 29,32 465 ɫɚɧ.ɩ-ɤ 
1:00 2241 2 -376 0 1865 1867 1867 28,29 -0,03 28,32 15,19 15,20 15,20 -14,33 29,32 465 ɫɚɧ.ɩ-ɤ 
2:00 2241 2 -376 0 1865 1867 1867 28,32 -0,03 28,36 15,20 15,21 15,20 -14,33 29,33 465 ɫɚɧ.ɩ-ɤ 
3:00 2241 2 -376 0 1865 1867 1867 28,36 -0,03 28,39 15,21 15,21 15,21 -14,33 29,34 465 ɫɚɧ.ɩ-ɤ 
4:00 2241 2 -376 0 1865 1867 1867 28,39 -0,03 28,42 15,21 15,22 15,22 -14,33 29,34 465 ɫɚɧ.ɩ-ɤ 
5:00 2241 2 -376 0 1865 1867 1867 28,42 -0,03 28,45 15,22 15,23 15,22 -14,33 29,35 465 ɫɚɧ.ɩ-ɤ 
6:00 2241 2 -376 0 1865 1867 1867 28,45 -0,03 28,49 15,23 15,23 15,23 -14,33 29,36 465 ɫɚɧ.ɩ-ɤ 
7:00 2241 2 -376 0 1865 1867 1867 28,49 -0,03 28,52 15,23 15,24 15,24 -14,33 29,36 466 ɫɚɧ.ɩ-ɤ 
8:00 2241 2 -376 0 1865 1867 1867 28,52 -0,03 28,55 15,24 15,25 15,24 -14,33 29,37 466 ɫɚɧ.ɩ-ɤ 
9:00 2241 2 -376 0 1865 1867 1867 28,55 -0,03 28,58 15,25 15,25 15,25 -14,33 29,38 466 ɫɚɧ.ɩ-ɤ 
10:00 2241 2 -376 0 1865 1867 1867 28,58 -0,03 28,62 15,25 15,26 15,26 -14,33 29,38 466 ɫɚɧ.ɩ-ɤ 
11:00 2241 2 -376 0 1865 1867 1867 28,62 -0,03 28,65 15,26 15,26 15,26 -14,33 29,39 466 ɫɚɧ.ɩ-ɤ 
12:00 2241 2 -376 0 1865 1867 1867 28,65 -0,03 28,68 15,26 15,27 15,27 -14,33 29,39 466 ɫɚɧ.ɩ-ɤ 
13:00 2241 2 -376 0 1865 1867 1867 28,68 -0,03 28,71 15,27 15,28 15,27 -14,33 29,40 466 ɫɚɧ.ɩ-ɤ 
14:00 2241 2 -376 0 1865 1867 1867 28,71 -0,03 28,75 15,28 15,28 15,28 -14,33 29,41 466 ɫɚɧ.ɩ-ɤ 
15:00 2241 2 -376 0 1865 1867 1867 28,75 -0,03 28,78 15,28 15,29 15,29 -14,33 29,41 466 ɫɚɧ.ɩ-ɤ 
16:00 2241 2 -376 0 1865 1867 1867 28,78 -0,03 28,81 15,29 15,30 15,30 -14,33 29,43 467 ɫɚɧ.ɩ-ɤ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
 

Ɋɢɫɭɧɨɤ Ȼ.1 – Ɋɚɛɨɱɚɹ ɡɨɧɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ-950 ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.1 – Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 



 



 







 


