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 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ .............................................................................................. 109 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ .............................................. 637 ɦɥɧ. ɤȼɬ·ɱ; 

7. Ɋɚɡɦɟɪɵ ɩɥɨɬɢɧɵ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ............................................................................... 114 ɦ / 64,5 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ........................................................................... 88,5 ɦ / 64,5 ɦ; 
ɜ) ɜɨɞɨɫɥɢɜɧɚɹ ............................................................................................ 65,1 ɦ / 64,5 ɦ; 

8. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ ......................................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ................................................................. 2 ɨɬɜɟɪɫɬɢɹ 9,5×8; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ............................................................................................................. 16 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ........................................................................................... 64,5 ɦ; 

9.  Ʉɨɦɩɚɧɨɜɤɚ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ............................................................................ ɩɥɨɬɢɧɧɨ-ɞɟɪɢɜɚɰɢɨɧɧɚɹ; 
ɛ) ɞɥɢɧɧɚ ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɬɭɧɧɟɥɹ ........................................................................ 1,7 ɤɦ; 
ɜ) ɨɬɦɟɬɤɚ ɞɧɚ ɜ ɫɬɜɨɪɟ ɝɨɥɨɜɧɨɝɨ ɭɡɥɚ ɞɟɪɢɜɚɰɢɢ ............................................... 146 ɦ; 
ɝ) ɨɬɦɟɬɤɚ ɞɧɚ ɜ ɫɬɜɨɪɟ ɡɞɚɧɢɹ Ƚɗɋ .......................................................................... 97 ɦ; 
ɞ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ............................................................................................................ 4; 
ɟ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ......................................................................................... ɩɟɫɱɚɧɢɤ; 
ɠ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ................................................... ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ; 
ɡ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ............................................................................. ɢɡɨɝɧɭɬɚɹ; 
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ɢ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ....................................................................... 15 ɦ; 
10. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ................................................................................................ ɊɈ75-ȼ-355; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ....................................................................................... ɋȼ-595/100-30; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ........................................................................................ 33 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ......................................................................................... 200 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ......................................................................... ɌɊȾɇ 40000/115; 

11. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ............................................................................. 5 ɤɨɩ./ɤȼɬ·ɱ; 
ɛ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ........................................................ 60804,1 ɪɭɛ./ɤȼɬ·ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ................................................................................................ 7,7 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 

 ɋɟɝɨɞɧɹ Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɣ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. Ƚɢɞɪɨɪɟɫɭɪɫɵ — ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɢ ɧɚɢɛɨɥɟɟ 
ɷɤɨɥɨɝɢɱɧɵɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɠɚɬɶ 
ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɫɨɯɪɚɧɹɬɶ ɡɚɩɚɫɵ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɛɭɞɭɳɢɯ ɩɨɤɨɥɟɧɢɣ. Ʉɪɨɦɟ ɫɜɨɟɝɨ ɩɪɹɦɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ — ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ — ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɪɟɲɚɟɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɹɞ ɜɚɠɧɟɣɲɢɯ ɞɥɹ ɨɛɳɟɫɬɜɚ ɢ ɝɨɫɭɞɚɪɫɬɜɚ ɡɚɞɚɱ. ɉɪɹɦɚɹ ɜɵɝɨɞɚ ɨɬ 
ɧɢɯ ɜɤɥɸɱɚɟɬ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦ ɩɢɬɶɟɜɨɝɨ ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 
ɪɚɡɜɢɬɢɟ ɫɭɞɨɯɨɞɫɬɜɚ. ɫɨɡɞɚɧɢɟ ɢɪɪɢɝɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜ ɢɧɬɟɪɟɫɚɯ ɫɟɥɶɫɤɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. ɪɵɛɨɪɚɡɜɟɞɟɧɢɟ. ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɪɟɤ, ɩɨɡɜɨɥɹɸɳɟɟ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɛɨɪɶɛɭ ɫ ɩɚɜɨɞɤɚɦɢ ɢ ɧɚɜɨɞɧɟɧɢɹɦɢ. Ɉɛɟɫɩɟɱɢɜɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ. 
Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ ɞɥɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɪɚɡɜɢɬɢɹ ɰɟɥɨɝɨ 
ɪɹɞɚ ɜɚɠɧɟɣɲɢɯ ɨɬɪɚɫɥɟɣ ɷɤɨɧɨɦɢɤɢ ɢ ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ. Ʉɚɠɞɚɹ ɜɜɟɞɟɧɧɚɹ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɫɬɚɧɨɜɢɬɫɹ ɬɨɱɤɨɣ ɪɨɫɬɚ ɷɤɨɧɨɦɢɤɢ ɪɟɝɢɨɧɚ 
ɫɜɨɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ. ɜɨɤɪɭɝ ɧɟɟ ɜɨɡɧɢɤɚɸɬ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɜɢɜɚɟɬɫɹ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ. ɫɨɡɞɚɸɬɫɹ ɧɨɜɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ. 
 Ɋɚɡɜɢɬɢɟ Ⱦɚɝɟɫɬɚɧɚ — ɫɟɝɨɞɧɹ ɨɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ ɩɪɢɨɪɢɬɟɬɧɵɯ ɡɚɞɚɱ 
ɝɨɫɭɞɚɪɫɬɜɚ. Ƚɢɞɪɨɪɟɫɭɪɫɵ Ⱦɚɝɟɫɬɚɧɚ ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 50 ɦɥɪɞ ɤɢɥɨɜɚɬɬ-ɱɚɫɨɜ. ɢ 
ɷɬɨ ɨɬ ɫɢɥɵ ɬɨɥɶɤɨ ɞɟɫɹɬɚɹ ɞɨɥɹ ɨɬ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ. ɗɧɟɪɝɟɬɢɤɢ 
ɪɟɫɩɭɛɥɢɤɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɩɥɚɧɵ ɜɨɡɜɟɞɟɧɢɹ ɧɨɜɵɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ.  
 ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɨɢɫɤ ɧɚɞɥɟɠɚɳɢɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. 
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 1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 
 1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
 1.1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
 Ʉɥɢɦɚɬ ɭɦɟɪɟɧɧɵɣ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɡɚɫɭɲɥɢɜɵɣ. ȼ ɝɨɪɧɨɣ ɱɚɫɬɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɩɚɞɚɟɬ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɪɚɫɬɟɬ ɜɥɚɠɧɨɫɬɶ. ȼ ɸɠɧɨɣ ɢ 
ɩɪɢɛɪɟɠɧɨɣ ɡɨɧɟ ɤɥɢɦɚɬ ɩɟɪɟɯɨɞɧɵɣ, ɨɬ ɭɦɟɪɟɧɧɨɝɨ ɤ ɫɭɛɬɪɨɩɢɱɟɫɤɨɦɭ ɫɭɯɨɦɭ. 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ +4°ɋ ɧɚ ɧɢɡɦɟɧɧɨɫɬɢ ɢ ɞɨ -11°ɋ ɜ ɝɨɪɚɯ.  
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ ɞɨ +28 °C. Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ — 200-800 ɦɦ ɜ ɝɨɞ. 
 
 1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
  
 ɋɭɥɚɤ - ɪɟɤɚ ɜ Ⱦɚɝɟɫɬɚɧɟ. Ɉɛɪɚɡɭɟɬɫɹ ɫɥɢɹɧɢɟɦ ɪɟɤ Ⱥɜɚɪɫɤɨɟ Ʉɨɣɫɭ ɢ 
Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ. Ⱦɥɢɧɚ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 144 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 15200 ɤɦ2, 
ɫɤɨɪɨɫɬɶ ɪɟɱɧɨɝɨ ɩɨɬɨɤɚ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 3 ɤɦ/ɱɚɫ (ɜ ɧɢɡɨɜɶɹɯ) ɞɨ 7 —9 ɤɦ/ɱɚɫ ɜ 
ɜɟɪɯɨɜɶɹɯ.  
 ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ — ɜ 123 ɤɦ ɨɬ ɭɫɬɶɹ 176 ɦ³/ɫ. ɋɪɟɞɧɹɹ ɦɭɬɧɨɫɬɶ 
450 ɝ/ɦ³, ɧɚɢɛɨɥɶɲɚɹ 45 000 ɝ/ɦ³. ɉɢɬɚɧɢɟ ɫɦɟɲɚɧɧɨɟ, ɫ ɩɪɟɨɛɥɚɞɚɧɶɟɦ ɫɧɟɝɨɜɨɝɨ.  

ȼ ɬɚɛɥɢɰɟ Ⱥ.1 (ɩɪɢɥɨɠɟɧɢɟ Ⱥ) ɩɪɢɜɟɞёɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɜ 
ɩɟɪɢɨɞ ɫ 1947 ɩɨ 1996 ɝɨɞ. ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɢ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ (ɦ3/ɫ) ɜ 
ɫɬɜɨɪɟ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ. 

ȼ Ɍɚɛɥɢɰɟ 1.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ȼȻ ܼʑʐ =݂ሺܸሻ, ɝɪɚɮɢɤ ɤɪɢɜɨɣ, ɚ ɬɚɤɠɟ ɭɪɚɜɧɟɧɢɟ ɟɟ ɮɭɧɤɰɢɢ  ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.1. 
 

Ɍɚɛɥɢɰɚ 1.1 - Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɨɛɴɟɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Zɜɛ, ɦ V, ɦɥɧ. ɦ3 Zɜɛ ɪɚɫɱ, ɦ ΔZ, ɦ 
97,00 0,0 96,98 -0,02 
103,50 1,3 103,54 0,04 
110,00 2,7 110,01 0,01 
116,50 4,3 116,45 -0,05 
123,00 6,4 123,00 0,00 
129,50 9,3 129,55 0,05 
136,00 13,2 135,97 -0,03 
142,50 18,2 142,51 0,01 
149,00 24,0 149,00 0,00 
155,00 32,7 155,00 0,00 
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Ɋɢɫɭɧɨɤ 1.1 - Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʑʐ = ݂ሺܸሻ 

 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɇȻ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɜɢɫɢɦɨɫɬɶ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ 

ɪɚɫɯɨɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɥɟɬɧɢɣ ɢ ɡɢɦɧɢɣ ɩɟɪɢɨɞɵ ɜɪɟɦɟɧɢ.  
ȼ ɬɚɛɥɢɰɟ 1.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ܼʜʐ =݂ሺܳሻ, ɝɪɚɮɢɤ ɤɪɢɜɨɣ, ɚ ɬɚɤɠɟ ɭɪɚɜɧɟɧɢɟ ɟɟ ɮɭɧɤɰɢɢ  ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.2 - Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɪɚɫɯɨɞɨɜ  
ZɇȻ, ɦ 97 98,4 99,8 101,2 102,6 105,4 106,8 108,2 109,6 111 

Ɂɢɦɚ Q, ɦ3 0 32 68 114 177 362 505 659 897 1229 

Ʌɟɬɨ Q, ɦ3 0 35 77 127 190 387 535 723 973 1220 

 

y = 0,0000004277699776622510000x6 - 0,0000372554660827973000000x5 + 
0,0010533184597534300000000x4 - 0,0061437948534148700000000x3 -
0,2279151108814400000000000x2 + 5,5720469260704700000000000x + 

96,9140350725356000000000000
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Ɋɢɫɭɧɨɤ 1.2 - Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʜʐ = ݂ሺܳሻ 

 
 1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
 ȼ ɨɫɧɨɜɚɧɢɢ ɫɬɜɨɪɚ ɝɨɥɨɜɧɨɝɨ ɭɡɥɚ ɞɟɪɢɜɚɰɢɢ ɢ ɡɞɚɧɢɹ Ƚɗɋ ɡɚɥɟɝɚɟɬ 
ɩɟɫɱɚɧɢɤ. ɒɢɪɢɧɚ ɩɨ ɫɬɜɨɪɭ 268 ɦ. Ⱦɧɨ ɜ ɨɫɧɨɜɚɧɢɢ ɫɬɜɨɪɚ ɝɨɥɨɜɧɨɝɨ ɭɡɥɚ 
ɞɟɪɢɜɚɰɢɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 146 ɦ. Ⱦɧɨ ɜ ɨɫɧɨɜɚɧɢɢ ɡɞɚɧɢɹ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚ 
ɨɬɦɟɬɤɟ 97 ɦ. 
 
 1.2 ɗɧɟɪɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
 Ɏɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» «Ɋɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɋɟɫɩɭɛɥɢɤɢ Ⱦɚɝɟɫɬɚɧ» (Ⱦɚɝɟɫɬɚɧɫɤɨɟ ɊȾɍ) ɨɫɭɳɟɫɬɜɥɹɟɬ ɮɭɧɤɰɢɢ 
ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ Ⱦɚɝɟɫɬɚɧ. 
 ȼɯɨɞɢɬ ɜ ɡɨɧɭ ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ɘɝɚ. 
 ȼ ɭɩɪɚɜɥɟɧɢɢ ɢ ɜɟɞɟɧɢɢ Ⱦɚɝɟɫɬɚɧɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ ɨɛɴɟɤɬɵ ɝɟɧɟɪɚɰɢɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ 1904,13 Ɇȼɬ. ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɢɡ ɧɢɯ 
ɹɜɥɹɸɬɫɹ: ɑɢɪɤɟɣɫɤɚɹ Ƚɗɋ (Nɭɫɬ = 1000 Ɇȼɬ; ɗɝɨɞ = 2470 ɦɥɧ. ɤȼɬ·ɱ), ɂɪɝɚɧɚɣɫɤɚɹ 
Ƚɗɋ (Nɭɫɬ = 400 Ɇȼɬ; ɗɝɨɞ = 1280 ɦɥɧ. ɤȼɬ·ɱ), ɤɚɫɤɚɞ ɑɢɪɸɪɬɫɤɢɯ Ƚɗɋ (Nɭɫɬ = 125 
Ɇȼɬ; ɗɝɨɞ = 386 ɦɥɧ. ɤȼɬ·ɱ). 

ɗɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ Ⱦɚɝɟɫɬɚɧɫɤɨɝɨ ɊȾɍ ɡɚ 2016 ɝɨɞ 
ɫɨɫɬɚɜɢɥɚ – 6402,710 ɦɥɧ. ɤȼɬ∙ɱ. 
 
 
 

̛̥̌̚= -0,00000000000000002523x6 + 0,00000000000012571138x5 -

0,00000000024391418486x4 + 0,00000023784722996689x3 -

0,00012991048139099300x2 + 0,04850714356507520000x + 

97,00333287283140000000

лето = 0,00000000000000000259x6 + 0,00000000000001559392x5 -

0,00000000007598560729x4 + 0,00000011612152753249x3 -

0,00008778873385750790x2 + 0,04213728052945950000x + 

97,05576152399590000000
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 2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
 2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
 Ⱦɥɹ ɜɵɛɨɪɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɪɚɫɱɟɬɚ ɜɵɪɚɛɨɬɤɢ ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. 
 ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɛɟɪɟɬɫɹ 
ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɜ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɋɭɥɚɤ ɡɚ 
1947-1996 ɝɨɞɵ. 
 ȼɵɞɟɥɢɦ ɝɪɚɧɢɰɵ ɥɢɦɢɬɢɪɭɸɳɢɯ ɫɟɡɨɧɨɜ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ, 
ɜɵɞɟɥɟɧɨ ɠɟɥɬɵɦ ɰɜɟɬɨɦ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ).  
ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, 
ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ.  Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ 
ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. 
Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɋɭɥɚɤ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1 

ɉɨɫɥɟ ɬɨɝɨ ɨɩɪɟɞɟɥɢɥ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ 
ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɦɟɠɟɧɶ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɫɩɨɥɚɝɚɟɦ ɜ 
ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɢ ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɱɢɫɥɹɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɥɹ 
ɤɚɠɞɨɝɨ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ:  

 
 ܲሺ݉ሻ = ௠௡+ଵ ∙ ͳͲͲ%.                                                                                                        (2.1) 

 
 ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.2 (ɩɪɢɥɨɠɟɧɢɟ Ⱥ). 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ, ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.2 
 Ɉɩɪɟɞɟɥɹɟɦ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɩɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɫɯɨɞɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ 90 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 
ɫɪɟɞɧɟɜɨɞɧɵɣ – 50 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=50%) 

ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ 
ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 1948 ɢ 1989 ɝɝ. 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1989ɝ.: 
ˏܭ  = ொˏభవఱలொˏభవఴయ = ͳ; 

 
˒ܭ (2.2)  = ܳ˒ଶ଴଴ହܳ˒ଵଽ଼ଷ = ͳ. 

 
(2.3) 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1948ɝ.: 
ˏܭ  = ܳˏଵଽହ଼ܳˏଵଽ଻ଽ = Ͳ,ͻͺ; 

 
(2.4) 
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˒ܭ  = ܳ˒ଵଽସଽܳ˒ଵଽ଻ଽ = ͳ,Ͳʹ. 
  

(2.5) 

ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ 
ɟɞɢɧɢɰɟ, ɬɨ ɟɫɬɶ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 

Ɂɚ ɪɚɫɱёɬɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɦ 1989 ɝ. 
ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=90%) 
ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ 

ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%: 1991 ɢ 1985 ɝɝ.  
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1991ɝ.: 
ˏܭ  = ܳˏଵଽଷ଼ܳˏଵଽ଻ଷ = ͻʹͳͲͷ,͸ = Ͳ,ͺ͹; 

 
(2.6) 

˒ܭ = ܳ˒ଵଽ଻ଷܳ˒ଵଽ଻ଷ = ʹͳ͸ʹͳ͵ = ͳ,Ͳͳ. 
 

(2.7) 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1985ɝ.: 
ˏܭ  = ܳˏଵଽ଼ଵܳˏଶ଴଴ସ = ͳ,ͲͶ; 

 
(2.8) 

˒ܭ = ܳ˒ଵଽ଺ଶܳ˒ଶ଴଴ସ = Ͳ,ͺ͵. 
 

(2.9) 

Ɂɚ ɪɚɫɱёɬɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɦ 1991 ɝ. 
ȼɵɛɪɚɜ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ, ɭɬɨɱɧɢɦ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɭɦɧɨɠɢɜ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ (ɬɚɛɥɢɰɵ 2.1 
ɢ 2.2). 

 
Ɍɚɛɥɢɰɚ 2.1 -  Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɧɢɟɦ ɩɨ ɦɟɠɟɧɢ 
ɢ ɩɨɥɨɜɨɞɶɸ 

1991 89 124 139 149 190 237 270 220 134 104 103 46 89 
ɉɪɢɜɟɞёɧɧɵɣ 90 126 141 151 193 240 274 223 136 105 104 47 90 

 
Ɍɚɛɥɢɰɚ 2.2 - Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 

1989 97 109 139 205 235 380 248 213 127 113 117 84 97 
ɉɪɢɜɟɞёɧɧɵɣ 92 127 158 193 235 310 278 228 147 143 107 49 92 

 
ɋɤɨɪɪɟɤɬɢɪɭɟɦ ɝɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɬɟ ɦɟɫɹɰɵ, ɝɞɟ ɪɚɫɯɨɞ ɦɟɧɶɲɟ 

ɩɨ ɜɟɥɢɱɢɧɟ ɪɚɫɯɨɞɚ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɫɹɰɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, Ƚɢɞɪɨɝɪɚɮɵ 
ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
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Ɋɢɫɭɧɨɤ 2.1 - Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
 2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɗɋ 
 
 2.2.1 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɫɤɚɱɢɜɚɸ ɞɚɧɧɵɟ ɩɨɬɪɟɛɥɟɧɢɹ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɈȾɍ ɘɝɚ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ so-ups.ru. ɡɚ 27 ɢɸɧɹ 2016 
ɝ. ɢ 28 ɞɟɤɚɛɪɹ 2016 ɝ. ɋɤɚɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɦɟɳɚɸ ɜ ɩɪɢɥɨɠɟɧɢɟ Ⱥ ɬɚɛɥɢɰɭ Ⱥ.3. 

ɋɭɦɦɚɪɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɈȾɍ ɘɝɚ 21,522 ɬɵɫ. Ɇȼɬ. 
ɋɭɦɦɚɪɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɜ Ⱦɚɝɟɫɬɚɧɫɤɨɦ ɊȾɍ 1904,13 Ɇȼɬ. 
Ɍɚɤ ɤɚɤ ɨɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ 220 Ɇȼɬ, ɩɨɷɬɨɦɭ ɛɭɞɭ 

ɪɚɫɫɱɢɬɵɜɚɬɶ ɜ Ⱦɚɝɟɫɬɚɧɫɤɨɦ ɊȾɍ. 
 Ⱦɚɧɧɵɯ ɩɨɬɪɟɛɥɟɧɢɹ ɞɥɹ ɊȾɍ ɡɚ 27 ɢɸɧɹ 2016 ɝ. ɢ 28 ɞɟɤɚɛɪɹ 2016 ɝ. ɧɟɬ, 

ɡɧɚɱɢɬɶ ɧɚɯɨɞɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɜɨ ɫɤɨɥɶɤɨ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɊȾɍ ɦɟɧɶɲɟ 
ɈȾɍ. 

ɗɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ Ⱦɚɝɟɫɬɚɧɫɤɨɝɨ ɊȾɍ ɡɚ 2016 ɝɨɞ 
ɫɨɫɬɚɜɢɥɚ – 6402,710 ɦɥɧ. ɤȼɬ∙ɱ. 
  ɗɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟ ɜ Ɉɛɴɟɞɢɧɟɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɘɝɚ ɜ ɹɧɜɚɪɟ–ɞɟɤɚɛɪɟ 
2016 ɝɨɞɚ ɫɨɫɬɚɜɢɥɨ 90,703 ɦɥɪɞ. ɤȼɬ∙ɱ 
 

Ⱦɚɥɟɟ ɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ  ݇  ɩɨ ɮɨɪɦɭɥɟ: 
 k = ʝʓʢʟʓʢ =  ଽ଴,଻଴∙ଵ଴వ଺,ସ଴∙ଵ଴వ = ͳͶ,ͳ.                                                                                       (2.10) 

 
Ɂɧɚɹ ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɈȾɍ ɘɝɚ ɢ ɭɱɢɬɵɜɚɹ ɤɨɷɮɮɢɰɢɟɧɬ k, 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨɬɪɟɛɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɊȾɍ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɟ Ⱥ.3. Ⱦɚɥɟɟ ɫɬɪɨɢɦ ɝɪɚɮɢɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ 
ɧɚ ɪɢɫɭɧɤɚɯ 2.2 ɢ 2.3. 
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Ɋɢɫɭɧɨɤ 2.2 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɊȾɍ Ⱦɚɝɟɫɬɚɧɚ 27.06.16 

 

 
Ɋɢɫɭɧɨɤ 2.3 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɊȾɍ Ⱦɚɝɟɫɬɚɧɚ 28.12.16 

 
 2.2.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɊȾɍ ɩɨ ɦɚɤɫɢɦɚɥɶɧɵɦ 
ɡɧɚɱɟɧɢɹɦ 
 

Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɤɨɫɢɧɭɫɨɢɞɚɥɶɧɭɸ ɮɭɧɤɰɢɸ:  

 ܲሺݐሻ = ܽ + ܾ ∙ cosሺ͵Ͳ଴ݐ − ͳͷ଴ݐሻ,                                                                              (2.11) 
 

ɝɞɟ  ݐ – ɧɨɦɟɪɚ ɦɟɫɹɰɟɜ;  
 ܽ ɢ ܾ – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɜɵɱɢɫɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ:  
 ܽ = ௉"ʖ+௉"ʚଶ = ͻ͵ͺ;                                                                                                                         (2.12) 
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ܾ = ௉"ʖ−௉"ʚଶ = ͹ͳ,                                                                                                                          (2.13) 

 
ɝɞɟ     ܲ"ʖ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɡɢɦɧɢɟ ɫɭɬɤɢ; 
 ܲ"ʚ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɥɟɬɧɢɟ ɫɭɬɤɢ. 
 Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɩɨɬɪɟɛɥɟɧɢɹ Ⱦɚɝɟɫɬɚɧɫɤɨɝɨ ɊȾɍ ɩɨ ɦɚɤɫɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɶɹɦ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
 

 
Ɋɢɫɭɧɨɤ 2.4 - Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɩɨɬɪɟɛɥɟɧɢɹ Ⱦɚɝɟɫɬɚɧɫɤɨɝɨ ɊȾɍ ɩɨ ɦɚɤɫɢɦɚɥɶɧɵɦ 

ɡɧɚɱɟɧɶɹɦ 
 
 2.2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɊȾɍ ɩɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɹɦ 
 

Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɤɨɫɢɧɭɫɨɢɞɚɥɶɧɭɸ ɮɭɧɤɰɢɸ:  

 ܲሺݐሻ = ܽ + ܾ ∙ cosሺ͵Ͳ଴ݐ − ͳͷ଴ݐሻ,                                                                              (2.14) 
 

ɝɞɟ ݐ – ɧɨɦɟɪɚ ɦɟɫɹɰɟɜ; 
 ܽ ɢ ܾ – ɤɨɧɫɬɚɧɬɵ, ɜɵɱɢɫɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ:  
 ܽ = ௉̝"˓ʖ+௉̝"˓ʚଶ = ͺ͵Ͳ;                                                                                                        (2.15) 

 ܾ = ௉̝"˓ʖ−௉̝"˓ʚଶ = ͸ͻ,                                                                                                          (2.16) 

 
ɝɞɟ ̝ܲ"˓ʖ – ɫɪɟɞɧɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɡɢɦɧɢɟ ɫɭɬɤɢ; 
 ̝ܲ"˓ʚ – ɫɪɟɞɧɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɥɟɬɧɢɟ ɫɭɬɤɢ. 
 Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɩɨɬɪɟɛɥɟɧɢɹ Ⱦɚɝɟɫɬɚɧɫɤɨɝɨ ɊȾɍ ɩɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɶɹɦ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5 
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Ɋɢɫɭɧɨɤ 2.5 - Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɩɨɬɪɟɛɥɟɧɢɹ Ⱦɚɝɟɫɬɚɧɫɤɨɝɨ ɊȾɍ ɩɨ ɫɪɟɞɧɢɦ 

ɡɧɚɱɟɧɶɹɦ 
 
 2.2.4 ɉɨɫɬɪɨɟɧɢɟ ɂɄɇ 
 

ɇɚ ɨɫɧɨɜɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɨɩɢɫɚɧɧɨɣ ɜ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ» ɫɬɪɨɢɦ 
ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 
ɩɟɪɢɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɵ Ⱥ.4 ɢ Ⱥ.5 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɨ ɞɚɧɧɵɦ ɫɬɨɥɛɰɨɜ 7 ɢ 8 ɬɚɛɥɢɰɵ Ⱥ.4 ɫɬɪɨɹɬɫɹ ɂɄɇ ɜ ɨɛɪɚɬɧɵɯ ɨɫɹɯ 
(ɪɢɫɭɧɨɤ 2.6 ɢ 2.7): 

 
Ɋɢɫɭɧɨɤ 2.6 – ɂɄɇ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 

 
ɉɨ ɞɚɧɧɵɦ ɫɬɨɥɛɰɨɜ 7 ɢ 8 ɬɚɛɥɢɰɵ Ⱥ.5 ɫɬɪɨɹɬɫɹ ɂɄɇ ɜ ɨɛɪɚɬɧɵɯ ɨɫɹɯ: 
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Ɋɢɫɭɧɨɤ 2.7 – ɂɄɇ ɥɟɬɧɢɣ ɩɟɪɢɨɞ 

 
 2.3 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɦɨɳɧɨɫɬɟɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 

Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ 
ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

   ʐ̞˞
.ʒЭʠ=    ∙  ˒˓
∙  ʒЭʠˑ˒
ˇ

 
ɝ
ɞ
ɟ
 ݇ܰ  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ܰ = ͺ,ͷ; 

 ܳ˒˓ଽ଴% – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 
˅ˇʒЭʠ˒ˑܪ  −  ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 
   ʒЭʠˑ˒

ˇ˅=  ʑʐ  ʜʐ  ʜʐݐ−∆ℎ,                                                                           (2.18) ʜ

 
ɝɞɟ  ܼʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ  ʜʞʢ, ɦ; ܼʜʐ(ܳʜʐሺݐሻ൯ − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ 
ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ −  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,ʹ ɦ. 

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

   ʑʤʙ=    ∙ 

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

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, 
ɬɚɛɥɢɰɚ Ⱥ.6. 

Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ Ƚɗɋ 
ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ.   
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Ɉɩɪɟɞɟɥɹɟɦ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 
ɩɟɪɟɧɨɫɢɬɶɫɹ ɧɚ ɡɢɦɭ: 

   ̀ ˊˎ=∑ܰ˄˞˕−ܰ˅˘ˍ= ʹͶͷ ʛʑ .̞                                                                 (2.20) ˋ́
=ˎ∑ܰ˄˞˕−ܰ˅˘ˍ= ʹͶͷ ʛʑ .̞                                                                 (2.20) =ܰ˅˘ˍ= ʹͶͷ ʛʑ .̞                                                                 (2.20) ܰ˅˘ˍ= ʹͶͷ ʛʑ .̞                                                                 (2.20)   ˅̆
=̱ ʹͶͷ ʛʑ .̞                                                                 (2.20) = 
 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.3 ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 

2.8, ɧɚ ɤɨɬɨɪɨɦ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɹɟɦ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɦɚɤɫɢɦɚɥɶɧɨ ɫɝɥɚɞɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱёɬ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɷɧɟɪɝɨɨɬɞɚɱɢ, ɧɚ ɪɢɫɭɧɤɟ 
ɩɪɨɜɨɞɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɹɦɭɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɱɟɪɧɚɹ ɥɢɧɢɹ). 

 
Ɍɚɛɥɢɰɚ 2.3 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

Ɇɟɫɹɰ əɧɜ Ɏɟɜ Ɇɚɪ Ⱥɩɪ Ɇɚɣ ɂɸɧ ɂɸɥ Ⱥɜɝ ɋɟɧ Ɉɤɬ ɇɨɹ Ⱦɟɤ 
Pɫɪ, Ɇȼɬ 897 879 848 812 781 764 764 781 812 848 879 897 

Nɛɵɬ, Ɇȼɬ 41 56 63 67 84 102 115 95 59 47 47 21 
Nɜɯɤ, Ɇȼɬ 46 46 46 46 46 46 46 46 46 46 46 46 

Nɫɭɳ.Ƚɗɋ, Ɇȼɬ 153 153 153 153 153 153 153 153 153 153 153 153 

 

 
Ɋɢɫɭɧɨɤ 2.8 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɭɱёɬɨɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
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Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ (Ɉɤɬɹɛɪɶ). ɂɡ 
ɪɢɫɭɧɤɚ 2.8 ɜɢɞɧɨ, ɱɬɨ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 6 ɦɟɫɹɰɟɜ, ɚ ɜ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ 
Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. 

 
 2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ (ȼɗɊ) ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ȼɗɊ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ, 
ɍɆɈ, ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

ȼ ɬɚɛɥɢɰɟ Ⱥ.8 (ɩɪɢɥɨɠɟɧɢɟ Ⱥ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱёɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɢɡɦɟɧɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɜ ɦɟɫɹɰɵ, ɩɨɩɚɜɲɢɟ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɨ 
ɩɨɥɧɨɝɨ ɰɢɤɥɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ. 
 Ɂɚ ɫɱёɬ ɫɧɢɠɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɧɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ ɩɨɥɭɱɢɥɢ 
ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.9. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
– ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ – ˆܰ˃˓ = ͳͲͻ ʛʑ˕; 
– ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ –  ʢʛʝ = ͳͷ͵,͸͵ ሺˏሻ. 
– ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ – ܸ˒ ˑˎˈˊː = ͳ,ͷ͹ ˏˎː ˏଷ. 
 

 
Ɋɢɫɭɧɨɤ 2.9 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
 2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɜ ɞɟɤɚɛɪɟ 
 

ȼ ɫɨɫɬɚɜ Ⱦɚɝɟɫɬɚɧɫɤɨɝɨ ɊȾɍ ɜɯɨɞɢɬ ɑɟɪɤɟɣɫɤɚɹ, ɂɪɝɚɧɚɣɫɤɚɹ Ƚɗɋ, ɤɚɫɤɚɞ 
ɑɢɪɸɪɬɫɤɢɯ Ƚɗɋ ɬɚɤ ɤɚɤ ɷɬɢ ɫɬɚɧɰɢɢ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɧɟ ɬɨɥɶɤɨ Ⱦɚɝɟɫɬɚɧɫɤɨɝɨ ɊȾɍ, 
ɧɨ ɢ ɜ ɈȾɍ ɸɝɚ, ɬɨ ɨɬɥɨɠɢɦ ɬɨɥɶɤɨ ɱɚɫɬɶ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɢ ɧɚ ɂɄɇ. 

ɂɪɝɚɧɚɣɫɤɚɹ Ƚɗɋ: 
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ܰ = Ͷͺ ʛʑ˕, 
 Эˊ.˔˖˕ = Ͳ.ͺͳ ˏˎː. ˍʑ˕ ∙ ч; 

 
Ʉɚɫɤɚɞ ɑɢɪɸɪɬɫɤɢɯ Ƚɗɋ: ܰ = ͳͷ ʛʑ˕, 

 Эˊ.˔˖˕ = Ͳ,ʹͷ ˏˎː. ˍʑ˕ ∙ ч; 
 
ɑɢɪɤɟɣɫɤɚɹ Ƚɗɋ: ܰ = ͳʹͲ ʛʑ˕, 

 Эˊ.˔˖˕ = ͳ,͸ʹ ˏˎː. ˍʑ˕ ∙ ч; 
 
ɉɨɫɬɪɨɢɦ ɬɪɟɭɝɨɥɶɧɢɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɧɚ ɂɄɇ 
Ⱦɚɥɟɟ ɜɩɢɫɵɜɚɟɦ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɫɜɨɛɨɞɧɭɸ ɡɨɧɭ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ: ɢɡ 

ȼɗɊ ɩɨɥɭɱɚɟɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɜɵɪɚɛɨɬɤɭ, ɨɬ ɤɨɬɨɪɨɣ ɨɩɭɫɤɚɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪ ɧɚ 
ɂɄɇ ɩɨɥɭɱɚɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ. ɂɄɇ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 

ȼɵɪɚɛɨɬɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ 
 Эˆ˃˓.ˢː˅.˒˓ˑˈˍ˕.ʒЭʠ = ʹ,͸ ˏˎː ˍʑ˕ ∙ ч,                                                                        
   

 ˓˄˃
.ˢ˅ː
.˒˓
.ʒЭʠ=  
 ˢː˅ ˒ˋˍ.˒˓.ʒЭʠ+ܰ ˢː˅ ˄˃ˊ˃.˒˓.ʒЭʠ=͸ͷ+ͷͲ=ͳͳͷ ʛʑ .̞                        (2.21) 
 ˢ˅ː
 ˒ˋˍ.˒˓.ʒЭʠ+ܰ ˢː˅ ˄˃ˊ˃.˒˓.ʒЭʠ=͸ͷ+ͷͲ=ͳͳͷ ʛʑ .̞                        (2.21) 
 ˒

 

 
Ɋɢɫɭɧɨɤ 2.10 – ɂɄɇ ɡɢɦɚ (27.12.2016) 

 
 2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɜ ɢɸɧɟ 
 
 ɂɪɝɚɧɚɣɫɤɚɹ Ƚɗɋ: ܰ = ͵͵ ʛʑ˕; Эˎ.˔˖˕ = Ͳ,ͷͶ ˏˎː. ˍʑ˕ ∙ ч; 

 
Ʉɚɫɤɚɞ ɑɢɪɸɪɬɫɤɢɯ Ƚɗɋ: ܰ = ͳͲ ʛʑ˕; 
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Эˊ.˔˖˕ = Ͳ,ͳ͹ ˏˎː. ˍʑ˕ ∙ ч; 
 
ɑɢɪɤɟɣɫɤɚɹ Ƚɗɋ: ܰ = ͺ͵ ʛʑ˕; Эˊ.˔˖˕ = ͳ,Ͳͺ ˏˎː. ˍʑ˕ ∙ ч; 
 
ȼɵɪɚɛɨɬɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ: Эˆ˃˓..˒˓ˑˈˍ˕.ʒЭʠ = ͳ,Ͳ͸ ˏˎː ˍʑ˕ ∙ ч,                                                          
 ܰ ˓˃˄.ʗˡː˟.˒˓.ʒЭʠ=ܰ ʗˡː˟ ˒ˋˍ.˒˓.ʒЭʠ+ܰ ʗˡː˟ ˄˃ˊ˃.˒˓.ʒЭʠ=͵ͷ+ʹͲ=ͷͷ .
  

ɂɄɇ ɢɸɧɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.11. 

 
Ɋɢɫɭɧɨɤ 2.11 – ɂɄɇ ɥɟɬɨ (28.06.2016) 

 
 2.7 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ ʹ %  ˑ˕ ௧ܲ௠௔௫, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 
ɫ
ɨ
ɫ
ɬ
ɚ
ɜ
ɥ
ɹ
ɟ
ɬ
 
8
%
 
ɨ
ɬܲܽ݉ݐ𝑥.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɩɨɷɬɨɦɭ ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ. (ɬɚɛɥɢɰɚ 2.4). 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 F˓ˈˏ˔˖щ.ʒЭʠ = N˖˔˕˔˖щ.ʒЭʠ଺ ∙ ͳ ˏˈ˔;                                                                                             (2.23) 

 F˓ˈˏ˔˖щ.ʒЭʠ = ʹͷ,ͷ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ.                                                                                             
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Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 F˓ˈˏ˔˖щ.ʒЭʠ = N˖˔˕˔˖щ.ʒЭʠଶ ∙ ͳ ˏˈ˔ = ଵଶ଴ଶ = ͸Ͳ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ.                                                        (2.24) 

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 F˓ˈˏʡЭʠ = N˖˔˕ʡЭʠଶ ∙ ͳˏˈ˔ = ଻ସ଴ଶ = ͵͹Ͳ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ.                                                                  (2.25) 

 
 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.12. 
 
Ɍɚɛɥɢɰɚ 2.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 
ɗɋ, Ɇȼɬ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ, 
Ɇȼɬ ȼɫɟ ɫɭɳ. Ƚɗɋ, Ɇȼɬ Ɍɗɋ, Ɇȼɬ 

Ɋɫ Pɚɜ.ɪɟɡ Pɧɚɝɪ.ɪɟɡ Nɪɚɛ Nɧɚɝɪ Nɪɟɦ Nɪɚɛ Nɚɜ Nɧɚɝɪ Nɪɟɦ Nɪɚɛ Nɧɚɝɪ Nɚɜ Nɪɟɦ 
1 1007 81 20 115 12  153 12 3  739 15 59  
2 989 79 20 97 10  153 12 3 9 739 15 59  
3 957 77 19 65 7 30 153 12 3 9 739 15 59  
4 920 74 18 64 6  153 12 3  703 14 56  
5 888 71 18 63 6  153 12 3  672 13 54 82 
6 870 70 17 55 6  153 12 3  662 13 53 102 
7 870 70 17 55 6  153 12 3  662 13 53 102 
8 888 71 18 63 6  153 12 3  672 13 54 82 
9 920 74 18 64 6  153 12 3  703 14 56  
10 957 77 19 65 7 30 153 12 3 8 739 15 59  
11 989 79 20 97 10  153 12 3  739 15 59  
12 1007 81 20 115 12  153 12 3  739 15 59  

  
 



29 

 

 
Ɋɢɫɭɧɨɤ 2.12 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄ʒЭʠ + ˓ܰˈˊʒЭʠ = ͳͳͷ + ͷ = ͳʹͲ ʛʑ˕.                                                       ሺʹ.ʹ͸ሻ 

 
 2.8 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

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

Ɋɚɫɫɦɨɬɪɢɦ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɟɠɢɦ ɩɨ ɦɨɳɧɨɫɬɹɦ ɜ 
ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ Ⱥ.8 (ɩɪɢɥɨɠɟɧɢɟ Ⱥ). 

ɉɨ ɞɚɧɧɨɦɭ ɪɚɫɱёɬɭ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɢ ɨɛɴɟɞɢɧɢɦ ɟɝɨ ɫ ɦɚɥɨɜɨɞɧɵɦ (ɪɢɫɭɧɨɤ 2.13). 
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Ɋɢɫɭɧɨɤ 2.13 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
 Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɟ Ⱥ.9. 
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 3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ 

ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɪɟɠɢɦɨɜ.  ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; Δℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
 Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ: 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ 
ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɟɠɢɦɨɜ.  ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; 

Ɉɩɪɟɞɟɥɢɦ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
 1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ: 
 ˖ܰ˔˕,˓˃˔ч = ݇𝑁 · ʒЭʠܪ · ܳʒЭʠ,                                                                                (3.1) 

 
ɝɞɟ  ݇𝑁 = 8,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ (ɧɢɠɟ ɬɨɱɤɢ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ), ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 

 ܳʒЭʠ = ܳʒЭʠ௠௔௫ · √ ுʒЭʠு˓˃˔чಿ ,                                                                                          (3.2) 

 
ɝɞɟ     ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ. 

3) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ  Qmin = Qɜɯɤ = 100 ɦ3/ɫ 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ 

ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɢɡ ɤɨɬɨɪɨɝɨ 
ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ (ɬɚɛɥɢɰɚ 3.1): 

 

Ɍɚɛɥɢɰɚ 3.1 - Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ ɞɥɹ 

ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ 
ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱёɬɧɨɣ 

Nɭɫɬ 

Ʌɢɧɢɹ ɨɝɪ. ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

Qɫɚɧ.ɩɨɩɭɫɤ 

Qɧɛ, ɦ3/ɫ Zɧɛ, ɡɢɦɚ, ɦ 
ɇɧɩɭ, 

ɦ 
ɇɭɦɨ, 

ɦ 
Hzɜɛ1(ɪ) , 

ɦ 
H, ɦ 

Q, 
ɦ3/ɫ 

H, ɦ Q, ɦ3/ɫ H, ɦ 
Q, 

ɦ3/ɫ 
0 97,00 58,00 56,63 56,96 51,00 277 50,50 287 0,00 100 
32 98,44 56,56 55,19 55,52 50,50 280 50,00 286 100,00 100 
67 99,73 55,27 53,90 54,23 50,00 282 49,55 284   
114 101,16 53,84 52,47 52,80 49,60 285 49,00 283   
183 102,75 52,25 50,88 51,21 49,00 288     
253 103,93 51,07 49,70 50,03 48,50 291     
362 105,36 49,64 48,27 48,60       
505 106,85 48,15 46,78 47,11       

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1 
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Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ ɞɥɹ 
ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱёɬɧɨɣ 

Nɭɫɬ 

Ʌɢɧɢɹ ɨɝɪ. ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

Qɫɚɧ.ɩɨɩɭɫɤ 

Qɧɛ, ɦ3/ɫ Zɧɛ, ɡɢɦɚ, ɦ 
ɇɧɩɭ, 

ɦ 
ɇɭɦɨ, 

ɦ 
Hzɜɛ1(ɪ) , 

ɦ 
H, ɦ 

Q, 
ɦ3/ɫ 

H, ɦ Q, ɦ3/ɫ H, ɦ 
Q, 

ɦ3/ɫ 
659 108,18 46,82 45,45 45,78             
897 109,6 45,4 44,03 44,36             
1229 110,98 44,02 42,65 42,98             

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɨɝɪɚɧɢɱɟɧɢɣ 

ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. Ɉɧɨ ɨɬɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1. 
 

 
Ɋɢɫɭɧɨɤ 3.1 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫ax = ͷͶ,ʹʹ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 
Qmin = Qɜɯɤ = 100 ɦ3/ɫ; 

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

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = Ͷͻ,͵ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 

3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
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ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, ɬɚɤ 

ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ Hmax = 54,22 ɦ ɛɵɥɨ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ ɜɵɛɪɚɧɧɨɝɨ 
ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. Hmax ≤ Hɩɪɟɞ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɬɢɜɧɵɟ 
ɝɢɞɪɨɬɭɪɛɢɧɵ: 

- ɪɨɞɢɚɥɶɧɨ-ɨɫɟɜɚɹ ɊɈ-75-ȼ; 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɞɢɚɝɨɧɚɥɶɧɚɹ ɉɅȾ-60-ȼ 60˚ 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ-60-ȼ. 
ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ (ɬɚɛɥɢɰɚ 3.2): 
 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ 
Ɇɚɪɤɚ 

ɊɈ-75-Ȼ ɉɅ-60-Ȼ ɉɅȾ-60-Ȼ60˚ 
Hɩɪɟɞ 75 60 60 

Hmin/Hɩɪɟɞ 0,6 0,5 0,5 
n'opt 83 116 111 
Q'opt 1,02 1,08 1,13 
ηm opt 0,92 0,913 0,906 
D1 0,46 0,46 0,46 

Hmod 4 12 12 
tmod 20 20 20 

 

ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 
ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 

 ܳሺ௣ଵሻ′ = ͳ,ͳ͹Ͳ ˏయ̝
, ŋሺ௣ଵሻ′ = Ͳ,ͺͻ –ɞɥɹ ɊɈ-75-ȼ,  ܳሺ௣ଵሻ′ = ͳ,ͷͷ͹ ˏయ̝
, ŋሺ௣ଵሻ′ = Ͳ,ͺͺ – ɞɥɹ ɉɅ-60-Ȼ,  ܳሺ௣ଵሻ′ = ͳ,ͷ͸͸ ˏయ̝
, ŋሺ௣ଵሻ′ = Ͳ,ͺͻ – ɞɥɹ ɉɅȾ-60-Ȼ60˚. 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɨɫɧɨɜɧɵɟ 

ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚɯ Ȼ.1, Ȼ.2, Ȼ.3, ɞɥɹ ɊɈ75-ȼ, ɉɅȾ-60-Ȼ60˚ ɢ ɉɅ-60-Ȼ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɋɚɫɱɟɬ ɩɨ ɮɨɪɦɭɥɚɦ ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ75-ȼ (ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 3ɦ). 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ƾɬ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

𝜂ʡ = ͳ − ሺͳ − ŋʛ′ ሻ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ ଵܦଵ ʛܦ)√ )ଶ ∙ ˓ܪʛܪ ∙ ଶభబ(ʛߥʜߥ) ) = 
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ͳ − ሺͳ − Ͳ,ͻʹሻ ∙ (ሺͳ − Ͳ,͹ͷሻ + Ͳ,͹ͷ ∙ √ቀ଴,ସ଺ଷ ቁଶ ∙ ସସଽ,଺ଵ ∙ ቀ ଵ,ଷଵ,଴ଵቁଶభబ ) = Ͳ,ͻͷ,        (3.3) 

 
ɝɞɟ ŋ(p1), D1ɦ, Нɦ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ;  
 D1, Hр – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  

  νɧ, νɦ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ 
ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ ; 

 ε-ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ε=0,75). 

  Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 

 ܰ′˃ = ͻ,ͺͳ ∙ ܳ′ூ ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ˆ ˔˓ = ͻ,ͺͳ ∙ ͳ,ͳ͹ ∙ ͻ ∙ Ͷͻ,͸ͳଵ,ହ ∙ Ͳ,ͻͷ ∙ Ͳ,ͻ͹ = ͵͵ͳ͵ʹ,                                                 (3.4) 
 

ɝɞɟ    ܳሺ௣ଵሻ′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  
ŋɝ.ɫɪ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97).  ɑɢɫɥɨ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑧′˃ = 𝑁˖˔˕𝑁′˃ = ଵଶ଴଴଴଴ଷଷଵଷଶ = ͵,͸ʹ,                                                                                  (3.5) 

 
ɝɞɟ  ܰɭɫɬ = 120 Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɚɟɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ ɬɪɟɛɭɟɬ ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ 
ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦɨɟ ɱɢɫɥɨ ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɚɬɧɨ 2 
ɢɥɢ 3. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɫɨɛɥɸɞɚɟɬɫɹ ɫɢɦɦɟɬɪɢɹ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɫɬɚɧɰɢɢ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 

 ݊ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ = ͺʹ,ͺ ∙ √ସଽ,଺ଵ∙ଵ,଴ଷଷ = ͳͻ͹,ͳ͸,                                                  (3.6)   

 
ɝɞɟ    ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ (ɬɚɛɥɢɰɚ 3.3); ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 

Ɍɟɩɟɪɶ ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɥɢɧɢɢ 
ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
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݊′ூ௠௔௫ = ௡˔∙஽భ√ு೘𝑖೙∙∆ = ଶ଴଴∙ଷ√ସଽ,ଷ∙ଵ,଴ଷ = ͺͶ,ʹ͸;                                                               (3.7) 

 ݊′ூ˓ = ௡˔∙஽భ√ு˓∙∆ = ଶ଴଴∙ଷ√ସଽ,଺ଵ∙ଵ,଴ଷ = ͺ͵,ͻͻ;                                                                       (3.8) 

 ݊′ூ௠𝑖௡ = ௡˔∙஽భ√ு೘𝑎𝑥∙∆ ଶ଴଴∙ଷ√ହସ,ଶଶ∙ଵ,଴ଷ = ͺͲ,͵Ͷ.                                                                   (3.9) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 

 ܳ′ூ ∙ 𝜂ʡ = 𝑁˃ଽ,଼ଵ∙஽భమ∙(∆∙ʜ˓൯భ,ఱ = ଷ଴଴଴଴ଽ,଼ଵ∙ଷమ∙ሺଵ,଴ଷ∙ସଽ,଺ଵሻభ,ఱ = ͳ.                                         (3.10) 

 
ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ:  
 ܳ′ூ = ொ೘𝑖೙஽భమ∙√ு∙∆,                                                                                                         (3.11) 

 
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ D1 
ɝɢɞɪɨɬɭɪɛɢɧ ɊɈ75-ȼ, ɉɅȾ 60 Ȼ60˚, ɉɅ 60 Ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢ Ȼ, 
ɬɚɛɥɢɰɚɯ Ȼ.1, Ȼ.2, Ȼ.3. 

 
Ⱦɚɥɟɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɬɭɪɛɢɧɵ ɊɈ75-ȼ-300, ɉɅ-60-ȼ-400 ɢ ɬɭɪɛɢɧɭ ɉɅȾ60-

ȼ-355, ɬɚɤ ɤɚɤ ɩɪɢ ɞɪɭɝɢɯ ɞɢɚɦɟɬɪɚɯ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚɯɨɞɢɬɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɡɨɧɨɣ ɪɚɛɨɬɵ, ɥɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɞɨɩɭɫɬɢɦɨɦ ɞɢɚɩɚɡɨɧɟ.   
Ɂɨɧɚ ɪɚɛɨɬɵ ɞɚɧɧɵɯ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɍɏ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɤɢ Ȼ.1, Ȼ.2, 
Ȼ.3) 
 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɥɹ ɬɭɪɛɢɧɵ ɊɈ-75ȼ (ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 3 ɦ): 

 
.ˍ.˓ܼߘ  = ܼː.˄. ሺܳː.˄.ሻ + ௦ܪ = ͳͲͲ,ͻ + ͳ,ͺ͹ = ͳͲʹ,͹͹,                                  (3.12) 
 

ɝɞɟ  ܼː.˄. ሺܳː.˄.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳː.˄.,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ:  
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1.           Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɉɍ; 
2.           Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ Hɪɚɫɱ; 
3.           Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ௌܪ  = ܤ − ௓ʜʐሺொʜʐሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼʤ. = ͳͲ,͵ − ଵ଴଴,ଽଽ଴଴ − Ͳ,ͳʹͻ ∙ ͷͶ,ʹʹ − ͳ,ͷ +Ͳ,ͷʹͷ = ͳ,ͺ͹,                                                                                                             (3.13) 
 

ɝɞɟ      10,3=ܤ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; 
 ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ;  ͳ,ͷ- ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; 
 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ     
 ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ;  
 ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 

ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɊɈ ɪɚɜɧɚ஻బଶ ; ଴ܤ = ஻బˏ∙஽భ𝐻஽భಾ . 

Ɋɚɫɱёɬɵ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ 

ɬɭɪɛɢɧɵ 
D1, 
ɦ 

Za, 
ɲɬ 

nc, 
ɨɛ/ɦɢɧ 

Na, 
Ɇȼɬ 

ɇs1, 
ɦ 

ɇs2, 
ɦ 

ɇs3, 
ɦ 

ηɬ, 
% 

ɊɈ 75ȼ 3,00 4 200 30 1,87 1,12 0,98 95 
ɉɅȾ 60ȼ 3,55 2 230,8 60 -19,78 -24,33 -25,23 93 
ɉɅ 60ȼ 4,00 2 214,3 60 -6,06 -11,07 -12,78 94 

 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɭ ɊɈ-75-ȼ-300, ɬɚɤ ɤɚɤ ɟё ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ.  

Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɬɨ ɟɫɬɶ Hs= 1,87. Ⱦɥɹ ɷɬɨɝɨ 
ɫɥɭɱɚɹ ܼʜʐ=100,9. Ɍɨɝɞɚ ɡɚɝɥɭɛɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (3.12): 

 
.ˍ.˓ܼߘ  = ͳͲͲ,ͻ + ͳ,ͺ͹ = ͳͲʹ,͹͹ ˏ. 
 
Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱёɬɧɵɯ ɪɟɠɢɦɚɯ. 
 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ.  
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ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏ = 𝑁𝑎௖௢௦𝜑 = ଷ଴଴,଼ହ = ͵ͷ,ʹͻ ʛʑ ∙ ʏ,                                                                 (3.14) 

 
ɝɞɟ     cosφ ɩɪɢɧɢɦɚɟɦ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,81 ɞɨ 0,9. 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ:                                                                         
 

P=
଺଴଴଴௡𝑐 = ଺଴଴଴ଶ଴଴ = ͵Ͳ.                                                                                         (3.15) 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ:  

ɋȼ-595/100-30 ɍɏɅ5. Ⱦɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɜ ɬɚɛɥɢɰɟ 
Ȼ.4. 
 

3.5 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
ɐɟɥɶɸ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɹɜɥɹɟɬɫɹ 

ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɟё ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢ ɮɨɪɦɵ ɫɩɢɪɚɥɢ ɜ ɩɥɚɧɟ. 
Ɇɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ (𝜑 = ͵Ͷͷ ÷ ͵͸Ͳ଴ሻ ɢɦɟɟɬ ɤɪɭɝɥɨɟ 

ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɰɚ, ɫɥɭɠɚɬ ɞɥɹ 
ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ 
ɚɩɩɚɪɚɬ. 

ɉɨ Ƚɍɏ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɬɭɪɛɢɧɵ ɜɵɛɢɪɚɸɬ ɜɵɫɨɬɭ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ ܾ଴ = Ͳ,͵ͷ ∙ ଵܦ = Ͳ,͵ͷ ∙ ͵ = ͳ,Ͳͷ ˏ ɢ ɭɝɨɥ ɨɛɯɜɚɬɚ 𝜑 = ͵Ͷͷ଴; ɚ ɬɚɤ ɠɟ 
ɜɵɫɨɬɭ ɫɬɚɬɨɪɚ ܾଵ = ܾ଴ + Ͳ,Ͳʹ = ͳ,Ͳ͹ ɦ.  

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ ܦଵ = ͵ ˏ: 
௔ܦ  = Ͷ,͸ͻ ˏ; ܦ௕ = Ͷ ˏ; ܦସ = ͷ ˏ; ܴସ = ʹ,ͷ ˏ; ℎଵ = Ͳ,ʹͺͷ ˏ. 

           ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 ʜଵ = ܾଵ + ʹ ∙ ℎଵ = ͳ,Ͳ͹ + ʹ ∙ Ͳ,ʹͺͷ = ͳ,͸Ͷ ˏ.                                                          (3.16)  
  

ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɧɢɦɚɸɬ ɩɨ ɝɪɚɮɢɤɭ ݒ˔˓ = ,௣൯ܪ)݂ ˑ˕ˍ˖ˇ˃ ݒ˔˓ = ͸,ͷ͹ ˏ͵/˔. 
ȼɵɱɢɫɥɹɟɦ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: ܳ˅˘ = ܳ௣ ∙ 𝜑ଷ଺଴బ = ଺ଶ∙ଷସହଷ଺଴ = ͷͻ,Ͷʹ ˏయ̝.                                                                       (3.17) 
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ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ˅ܨ ˘ = ொ˅˘௩˔˓ = ହଽ,ସଶ଺,ହ଻ = ͻ,ͲͶ ɦ.                                                                                           (3.18) 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

 ˓˅˘ = √ி˅ ˘𝜋 = √ଽ,଴ସଷ,ଵସ = ͳ,͹ ɦ.                                                                                        (3.19) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

 ˃˅˘ = ܴସ + ଶ̆˅݌√ − ቀʜభଶ ቁଶ = ʹ,ͷ + √ͳ,͹ଶ − ቀଵ,଺ସଶ ቁଶ = ͵,ͻͻ ˏ.                           (3.20) 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

 ܴ˅˘ = ܽ˅˘ + ˓˅˘ = ͵,ͻͻ + ͳ,͹=5,68 ɦ.                                                                         (3.21) 
 

Ɂɧɚɱɟɧɢɟ 𝜑̝  ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ͳܿ = ͵͸Ͳ ∙ ሺܽ − √ܽଶ − ଶሻ𝜑ߩ = ͵͸Ͳ ∙ ሺ͵,ͻͻ − √͵,ͻͻଶ − ͳ,͹ଶሻ͵Ͷͷ = Ͳ,Ͷ;            ሺ͵.ʹʹሻ 

 𝜑 = 𝜑˅˘ଷ଺଴ = ଷସହଷ଺଴ = Ͳ,ͻ͸.                                                                                               ሺ͵.ʹ͵ሻ 

 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ 𝜑𝑖  чˈ˓ˈˊ ∆𝜑 =ͳͷ଴, ˓˃˔˔чˋ˕˞˅˃ˈˏ ˅˔ˈ ˔ˈчˈːˋˢ ˔˒ˋ˓˃ˎ˟ːˑˌ ˍ˃ˏˈ˓˞. 

 ˘ = 𝜑̝ + √ଶ∙ோర∙𝜑஼ − ቀுభଶ ቁଶ = ͳ,ͳͳ + Ͳ,͵ͺ = ͳ,Ͷͻ.                                             (3.24) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 

 ˃ = ܴସ + 𝑥 = ʹ,ͷ + ͳ,Ͷͻ = ͵,ͻͻ.                                                                   (3.25) 
 

Ɋɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ˓ = √˘ଶ + ቀʜభଶ ቁଶ = √ʹ,ͺͺ = ͳ,͹.                                                                   (3.26) 

 
           ɉɚɪɚɦɟɬɪɵ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɟ Ȼ.5. 
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Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ 𝜑 ɫɟɱɟɧɢɟ ɋɄ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ ɷɥɥɢɩɫɚ, ɦɟɬɨɞɢɤɚ 
ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɋɬɪɨɢɦ ɩɥɚɜɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ ɭɠɟ ɢɦɟɸɳɢɦɫɹ 
ɤɨɨɪɞɢɧɚɬɚɦ R ɢ 𝜑 ɞɨ ɤɨɨɪɞɢɧɚɬɵ ቀ𝜑 = Ͳ; ܴ = ସଶቁ. ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ R=f(𝜑ሻ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 

 
Ɋɢɫɭɧɨɤ 3.1 - ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ R=f(𝜑ሻ 

 
          ɋɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ Rɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ 𝜑: ܴሺ𝜑=ଵହ଴ሻ = Ͷ,Ͳͻ ˏ 
          Ɋɚɡɦɟɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 

 ˓ଵ = ʜభଶ∙ୱ୧୬ ˃ˍ = ଵ,଺ସଶ∙ୱ୧୬ ଷହబ = ͳ,Ͷ͵ ˏ.                                                                                   (3.27) 

 
Ɇɟɧɶɲɢɣ ɪɚɞɢɭɫ ɞɥɹ ɥɸɛɨɝɨ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ: 

 ˓ଶሺ𝜑=ଵହ଴ሻ = ோሺ𝜑=భఱబሻ−(ோర+௣భ∙ሺଵ−ୡ୭ୱ ௔𝑘ሻ൯ଶ∙ୡ୭ୱ ଷହబ = ସ,଴ଽ−(ଶ,ହ+ଵ,ସଷ∙ሺଵ−ୡ୭ୱ ଷହሻ൯ଶ∙ୡ୭ୱ ଷହబ = Ͳ,ͺͳ ˏ.(3.28) 

 
Ⱦɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 3.4  
 

Ɍɚɛɥɢɰɚ 3.4 – ɉɚɪɚɦɟɬɪɵ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɱɚɫɬɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ  
№ ɬɨɱɤɢ ϕ p1 R p2 

14 150 

1,42 

4,09 0,812 
15 135 3,92 0,708 
16 120 3,78 0,623 
17 105 3,61 0,519 
18 90 3,44 0,415 
19 75 3,28 0,318 
20 60 3,11 0,214 
21 45 2,89 0,080 
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ɑɟɪɬёɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɪɢɫɭɧɤɟ Ȼ.4. 
 
3.6 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɡɦɟɪɵ ɜɚɥɚ, 

ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɟɝɨ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ. ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ 
ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
˅∗ܦ  ൒ (ହ,ଵ∙ʛˍ˓𝜏ˇˑ˒ )଴,ଷଷ,                                                                                             (3.29)    

 

ɝɞɟ: ˆˇˈ     𝜏ˇˑ˒ = ͵Ͳ ÷ ͵ͷ Ɇɉɚ. 
 

    ɉɪɢɧɢɦɚɟɦ 𝜏ˇˑ˒ = ͵ͷɆɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ʛˍ˓ = ଴,଴଴ଽ଻ସ∙𝑁௡˔ˋː˘ = ଴,଴଴ଽ଻ସ∙ଷ଴଴଴଴ଶ଴଴ = ͳͶ,͸ͳ  ˍʜ ∙ ˏ.                                                      (3.30) 

 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 3.29:  
˅∗ܦ  ൒ ቀହ,ଵ∙ଵସ,଺ଵଷହ ቁ଴.ଷଷ = ͳ,ʹͺ ˏ.                                                                                   
 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ 1,3 ɦɟɬɪɚ. 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ.  
Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɪɚɡɦɟɪɚ ɢ ɩɪɨɜɟɪɤɟ ɩɨ 

ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ (ɤɇ): 
 ܴ˓˃ˇ = ଴,଼∙𝑁௡𝑐∙஽భ = ଴,଼∙ଷ଴଴଴଴ଶ଴଴∙ଷ = ͶͲ ˍʜ.                                                                                (3.31) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ dɩ, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ Dɜ[9]: 
 
Ⱦɥɹ Dɜ = 1300 ɦɦ; 
 

 dɩ = 1320 ɦɦ; 
 
 hɩ = 500 ɦɦ; 
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ܼ˔ˈˆˏ = ͳͲ. 
 
 Ⱦɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ (ɤɉɚ): 
 ˓˖ˇ = ோ˓˃ˇௗ˒∙ℎ˒ ൑ [˓˖ˇ].                                                                                           (3.32)

         
Ⱦɥɹ ɬɚɤɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] 

= 29∙U (ɤɉɚ). 
 

U = 
𝜋∙௡˔∙ௗ˒ଷ଴ = ଷ,ଵସ∙ଶ଴଴∙ଵ,ଷଶଷ଴ = ʹ͹,͸ͷ ɦ/ɫ.                                 (3.33) 

 
          Ɉɩɪɟɞɟɥɹɟɬɫɹ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓˃ˇଵ+ଶ ୡ୭ୱ 𝛼+ଶ ୡ୭ୱ ଶ𝛼 = ସ଴ଵ+ଶ ୡ୭ୱ ଷ଺+ଶ ୡ୭ୱ ଻ଶ = ͳʹ,͵͸,                                                 (3.34) 

 
ɝɞɟ     ߙ - ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ : 
ߙ  = ଷ଺଴బ௓˔ˈˆˏ = ଷ଺଴ଵ଴ = ͵͸;                                                                                                  (3.35) 

 
[ɪɭɞ] = 29 ∙ 27,65 = 801,73 ɤɉɚ.                                                                       

 
          Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
 ˓˖ˇ = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ˒ = ସ଴଴,ଷ଻∙଴,ହ = ʹͳͶ,͵ͷ ˍʞ˃,                                                   (3.36) 

 
ɝɞɟ      ݈˔ˈˆˏ - ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱɟɦ 
 ݈˔ˈˆˏ = ଴,଼ହ∙𝜋∙ௗ˒௓˔ˈˆˏ = ଴,଼ହ∙ଷ,ଵସ∙ଵ,ଷଶଵ଴ = Ͳ,͵͹ ˏ;                                                                  (3.37) 

 ˓˖ˇ ൑ [ɪɭɞ]. 
 
          ʹ ͳͶ,͵ͷ ≤ 801,73  – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. ȼɵɛɪɚɧɧɵɣ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ 
ɫɩɨɫɨɛɟɧ ɜɨɫɩɪɢɧɹɬɶ ɜɫɟ ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 
 

3.7 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ 

  
ɉɨ ɧɨɦɨɝɪɚɦɦɟ [7] ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ75-ȼ-355 ɨɩɪɟɞɟɥɢɦ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 

ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 1,6/1 – 40 – 2,5 – 2. 
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Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 1,6 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ 
ɛɚɤ ɆȺ 2,5 – 2 ɜɦɟɫɬɢɦɨɫɬɶɸ 2,5 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 

ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ [7]: ɗȽɊ – 2ɂ1 – 100 – 11. 
Ɍɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ – ɗȽɊ–2ɂ1; 
Ɍɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ - ɗȽɊ–100–11; 

          ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ Ƚɗɋ ɤɪɚɧ ɦɨɧɬɚɠɧɵɣ ɦɨɫɬɨɜɨɣ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 300 ɬ. 

 
3.8 ȼɵɛɨɪ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 
 
ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ [9], ɢɫɯɨɞɹ ɢɡ ɞɢɚɦɟɬɪɚ ɲɚɯɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤɨɬɨɪɚɹ 

ɪɚɜɧɚ 6,62 ɦɟɬɪɚ, ɚ ɬɚɤɠɟ ɢɫɯɨɞɹ ɢɡ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɛɨɞɧɵɯ ɩɪɨɯɨɞɨɜ ɫ ɤɚɠɞɨɣ 
ɫɬɨɪɨɧɵ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɦɟɬɪɨɜ, ɫ ɭɱёɬɨɦ ɪɚɡɦɟɳɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 20,52 ɦɟɬɪɚɦ.  

ɒɢɪɢɧɭ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 15 ɦɟɬɪɚɦ. ɉɪɢ ɬɚɤɨɣ 
ɲɢɪɢɧɟ ɛɭɞɟɬ ɜɨɡɦɨɠɧɨ ɪɚɫɤɥɚɞɤɚ ɭɡɥɨɜ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɡɨɧɟ ɪɚɛɨɬɵ 
ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ, ɫ ɭɱёɬɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ 1,5 
ɦɟɬɪɨɜ.  

Ⱦɥɹ ɪɭɫɥɨɜɵɯ ɡɞɚɧɢɣ Ƚɗɋ ɲɢɪɢɧɚ ɛɥɨɤɚ: 
 

ˎ˄ܤ           = ˒˔ܤ + ʹ ∙ ˎ˔ܤ = ͻ,ͺͻ + ʹ ∙ ͳ,ͷ = ͳ͵ ˏ,                     (3.36) 
 

ɝɞɟ   ܤ˔˒ – ɲɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ; ܤ˔ˎ – ɲɢɪɢɧɚ ɫɥɨɹ ɛɟɬɨɧɚ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɚɝɪɟɝɚɬɚɦɢ. 
 
Ⱦɥɢɧɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ˊˏܮ  = ݊ ∙ ˎ˄ܤ + ˒ˏܮ = Ͷ ∙ ͳ͵ + ͳͷ = ͸͹ ˏ, (3.35) 

  
ɝɞɟ     ܮˏ˒ - ɲɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ. 
 

ȼɵɫɨɬɭ ɢ ɩɪɨɥёɬ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɡɧɚɱɚɟɦ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦɢ ɢɯ 
ɭɫɥɨɜɢɹ ɩɪɨɧɨɫɚ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɭɡɥɚ. ɉɪɢɧɢɦɚɟɦ Hɦɡ=15,28 
ɦɟɬɪɨɜ. 
 

3.9 ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɡɞɚɧɢɢ Ƚɗɋ ɞɨɥɠɧɚ 

ɜɵɛɢɪɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɈɋɌ 108.023.105-84. 
Ⱦɥɹ ɜɵɛɨɪɚ ɫɯɟɦɵ ɤɨɦɩɨɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ:  
Ɍɢɩ ɝɟɧɟɪɚɬɨɪɚ: ɉɨɞɜɟɫɧɨɣ 
ɇɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ Dଵ: 3 ɦ 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɨɞɩɹɬɧɢɤɚ ɝɟɧɟɪɚɬɨɪɚ: ɧɚ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɟ  
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Ɋɚɫɩɨɥɨɠɟɧɢɹ ɩɨɞɲɢɩɧɢɤɨɜ ɝɟɧɟɪɚɬɨɪɚ 
ȼɟɪɯɧɟɝɨ: ɜ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɟ 
ɇɢɠɧɟɝɨ: ɧɚ ɧɢɠɧɟɣ. 
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 4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
  
 4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ 
ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ [9].  

Ⱦɥɹ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ ɪɚɫɫɦɨɬɪɢɦ 2 ɫɯɟɦɵ, ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. Ⱦɚɧɧɵɟ ɜɢɞɵ ɝɟɧɟɪɚɬɨɪɧɵɯ ɛɥɨɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

 
Ɋɢɫɭɧɨɤ 4.1 – ȼɢɞɵ ɝɟɧɟɪɚɬɨɪɧɵɯ ɛɥɨɤɨɜ: 

ɚ – ɩɪɨɫɬɨɣ (ɟɞɢɧɢɱɧɵɣ) ɛɥɨɤ; ɛ – ɨɛɴɴɟɞɟɧёɧɧɵɣ ɛɥɨɤ ɫ ɩɨɜɵɲɚɸɳɢɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɤɚɠɞɵɣ ɝɟɧɟɪɚɬɨɪ; ɜ – ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ ɫ ɨɞɧɢɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɧɟɫɤɨɥɶɤɨ ɝɟɧɟɪɚɬɨɪɨɜ 
 

 4.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɛɢɪɚɟɦ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɨɞɢɧ Ɍɋɇ 
ɞɨɥɠɟɧ ɩɨɤɪɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɫɟɣ ɫɬɚɧɰɢɢ. 

Ɍɚɤ ɤɚɤ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ ɞɨ 2000 Ɇȼɬ, ɬɨ 
ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ (1-2)% Pɭɫɬ:  

  ̝ܲ −ː = Ͳ,Ͳʹ ∙ ̟ܲ ˔˕ = Ͳ,Ͳʹ ∙ ͳʹͲͲͲͲ = ʹͶͲͲ ˍʑ˕                                              (4.1) 
 
ɉɪɢɧɢɦɚɟɦ ܵ˕˔ː = ʹͷͲͲ ˍʑʏ 
ɉɪɢɧɢɦɚɟɦ 3 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɦɨɳɧɨɫɬɶɸ 2500 ɤȼȺ 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɗɧɟɪɝɨ-Ɂɚɜɨɞ» [10], ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɅ-

2500/10/6.  
 
 4.3 ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  
 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 
ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
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 ܵ˓˃˔ч = ܵˆ − ܵ˔ː = ͵͸,͹ − ͵ = ͵͵,͹ ʛʑʏ,                                               (4.2) 

 
ɝɞɟ     ܵ˔ː – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» [11] ɛɵɥɢ ɜɵɛɪɚɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɊȾɇ 40000/115 ɞɥɹ ɫɯɟɦ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. ɉɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌɊȾɇ 40000/115 

Sɧɨɦ, 
ɤȼȺ 

U, ɤȼ 
Uɤɡ, % Iɯɯ, % ΔPx, ȼɬ ΔPɤ, ȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

40000 115 10,5 11 0,28 75 170 6500x4000x6000 
 
ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ. 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
   S˓˃˔ч = ʹሺܵˆ − ܵ˔ːሻ = ʹሺ͵͸,͹ − ͵ሻ = ͸͹,Ͷ ʛʑʏ ,                                    (4.3) 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» [11] ɛɵɥɢ ɜɵɛɪɚɧɵ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɊȾɇ 80000/110 ɞɥɹ ɫɯɟɦ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ. ɉɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌɊȾɇ 80000/110 

Sɧɨɦ, 
ɤȼȺ 

U, ɤȼ 
Uɤɡ, % Iɯɯ, % ΔPx, ȼɬ ΔPɤ, ȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

80000 115 10,5 10,5 0,23 40 310 7950x4700x6450 
 
 4.4 Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 

 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ:   
  

 SΣ = 𝑧˃ ∙ ሺܵˆ − ܵ˔.ː.ሻ = Ͷ ∙ ሺ͵͸,͹ − ͵ሻ = ͳ͵͵ ʛʑʏ                                         (4.4) 

ɝɞɟ    𝑧˃ – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, 4 ɲɬ. 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
  

 ݊ˎ = ሺ௡ˆ∙ௌˆ−ௌ˔ːሻ௖௢௦𝜑˔௉˒ ˓∙𝐾భభబ + ͳ = ଷଷ∙଴,ଽଷ଴∙ଵ,ସ + ͳ = ͳ,͹ͳ                                          (4.5) 

ɝɞɟ      ܲ˒ ˓ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ȼɅ 110 ɤȼ, ɪɚɜɧɚɹ 30 Ɇȼɬ;      ܭଵଵ଴ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, 1,4;      ܿݏ݋𝜑௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ. 
 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɥɨ 
ɥɢɧɢɣ ȼɅ 110 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ nɥ=2. 
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Ɍɨɤ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ: 
 
ʑʚଵଵ଴ܫ  = ଵଷଷ−଴,ଶ଺଺ଶ∙√ଷ∙ଵଵ଴ = Ͳ,͵Ͷͻ ˍʏ,                                                        

 
ɉɨ ɜɟɥɢɱɢɧɟ ɬɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ300/27, ɤɨɬɨɪɨɦɭ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 ɞɨɩɭɫɬɢɦɵɣ ɞɥɢɬɟɥɶɧɵɣ ɬɨɤ Iɞɨɩ=730 Ⱥ; 
 x0ɭɞ=0,89 Ɉɦ/ɤɦ;  
 r0ɭɞ=0,095 Ɉɦ/ɤɦ. 

 Ɍɨɤ ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 
 Iʑʚଵଵ଴,˖˕ˢˉ = ௌ𝛴ሺ௡˅ˎ−ଵሻ√ଷ∙௎˓˖ = ଵଷଷሺଶ−ଵሻ∙√ଷ∙ଵଵ଴ = Ͳ,͸Ͷͺ ˍʏ                                        (4.6) 

 
 Iʑʚଵଵ଴,˖˕ˢˉ < ܫ̌ ˑ˒;        
 

0,648 ɤȺ < 0,730 ɤȺ 
 
 ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɜɨɞ Ⱥɋ 300/27 ɩɪɨɲɟɥ ɩɪɨɜɟɪɤɭ ɫɟɱɟɧɢɹ ɩɨ ɧɚɝɪɟɜɭ. 
 
 4.5 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
 

ȼɵɛɨɪ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɢ ɨɬɜɟɬɫɬɜɟɧɧɵɦ 
ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɉɬ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ, 
ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɠɟ 
ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ. 

Ɂɚɞɚɱɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɢɫɤɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ. ȼɵɛɨɪ, ɨɛɵɱɧɨ, 
ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɪɚɜɧɟɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɜɚɪɢɚɧɬɨɜ, ɚ 
ɬɚɤɠɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɩɵɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɟɧɢɟ ɈɊɍ. 
 
 4.5.1 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ɞɥɹ ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɨɜ 
 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɈɊɍ 110 ɤȼ ɪɚɜɧɨ 6 (ɞɜɟ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɢ, ɱɟɬɵɪɟ 
ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ). ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɋɌɈ «ɋɯɟɦɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ» [12] ɞɥɹ 
Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ ɜɵɛɢɪɚɟɬɫɹ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɞɧɨɣ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɚɦɢ 
ɲɢɧ (№ 110-13ɇ). ȼ ɨɛɳɟɦ ɜɢɞɟ ɞɚɧɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ Ɋɍ 110 ɤȼ 

 
 4.5.2 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ɞɥɹ ɭɤɪɭɩɧёɧɧɵɯ ɛɥɨɤɨɜ 
 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɪɚɜɧɨ 4 (2 ȼɅ ɢ 2 ɭɤɪɭɩɧёɧɧɵɯ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ – 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ). 

ȼɵɛɢɪɚɟɦ ɫɯɟɦɭ «ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ. 
ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3.    

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ Ɋɍ 110 
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 4.6 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
 4.6.1 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɫɯɟɦɵ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ 
 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ax ɢ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସସ଺ସଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͺͷͲ,ͳ ч/ˆˑˇ,     (4.7) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ − ω ∙ T˅  ,                                                                            (4.8) 
 

ɝɞɟ   Ɋ = 0,5 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ) ɜ ɝɨɞ;  T˒ ˎ = 28,03 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω = 0,015 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  T˅ = ͹Ͳ,Ͳͺ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 

 t˓˃˄ = ͺ͹͸Ͳ − ͳͶ − ͳ,Ͳͷ = ͺ͹Ͷͷ ч. 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆

W˘̆=
nʡ∙P̆̆
∙t˓˃
=˄∙∙=∙ч
 
 

 
ɝɞɟ   nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔чୗ˕ ːˑˏቁଶ ∙ τ = ଵ଻଴ସ ∙ ቀଷଷସ଴ቁଶ ∙ ʹͺͷͲ,ͳ = ͺʹ͵͸͹,ͻ ˍʑ˕ ∙ ч                   (4.10) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ = Ⱦ ∙ ሺ∆W˘˘ + ∆Wːሻ,                                                                          (4.11)  
 ʗ˒ˑ˕ = Ͷ,ͷ ∙ ሺʹ͹Ͳͷͺ͸͹ሻ = ͳʹͳ͹͸ ˕˞˔. ˓˖˄/ˆˑˇ 
 

         ɋɬɨɢɦɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ: 
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 ʙ = ݊˕ ∙ ʙ˕ + ݊˕˔ː ∙ ʙ˔ː + ݊˅ ∙ ʙ˓˖ = Ͷ ∙ ͺʹͳͳͲ,͸ + ͵ ∙ ͻͻͷ + ሺͺ ∗ͳͶ͸ͳ͸ + ͵ ∗ ͳͺͷ͸ሻ = Ͷͷ͵ͻʹ͵ ˕˞˔.  ˓˖˄,          (4.12) 

 
ɝɞɟ    Kɬ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ͺʹͳͳͲ,͸  ˕˞˔. ˓˖˄;     ݊˕ – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 4 ɲɬ;     ʙ˔ː - ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ͻͻͷ ɬɵɫ. ɪɭɛ;      ݊˕˔ː – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, 3 ɲɬ;     ʙʟʢ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ ɈɊɍ, ͳͶ͸ͳ͸ ሺͳͳͲ ˍʑሻ, ͳͺͷ͸ ሺͳͲ,ͷ ˍʑሻ 
ɬɵɫ. ɪɭɛ;      ݊˅ – ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ ɈɊɍ, 8 ɧɚ 110 ɤȼ, 3 ɧɚ 10,5 ɤȼ ɲɬ. 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖ = Ͳ,ͳͷ ∙ ʙ + ʗ = Ͳ,ͳͷ ∙ Ͷͷ͵ͻʹ͵ + ͳʹͳ͹͸,Ͷ = ͺͲʹ͸ͷ ˕˞˔. ˓˖˄                 (4.13) 

 
ɝɞɟ  Ʉ – ɫɬɨɢɦɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ, ɬɵɫ. ɪɭɛ; 

 ɂ – ɫɬɨɢɦɨɫɬɶ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɬɚɧɰɢɢ, ɬɵɫ. ɪɭɛ. 
 

 4.6.2 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
  

 ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤʡ୫ax ɢ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɩɨɬɟɪɶ . 

 

 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସସ଺ସଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͺͷͲ,ͳ ч/ˆˑˇ,   (4.14) 

 
 ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
    t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ − ω ∙ T˅  ,                                                                          (4.15) 
 

ɝɞɟ     Ɋ = 0,5 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ) ɜ ɝɨɞ;    T˒ ˎ = 28,03 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; 
 ω = 0,015 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;    T˅ = ͹Ͳ,Ͳͺ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 
   t˓˃˄ = ͺ͹͸Ͳ − ͳͶ − ͳ,Ͳͷ = ͺ͹Ͷͷ ч. 
 
 ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 

  ∆W˘˘=nʡ∙∆P˘˘∙t˓˃˄=ʹ∙ͶͲ∙ͺ͹Ͷͷ=͸ͻͻ,ͺ ʛʑ˕∙ч,                                (4.16) 
 

ɝɞɟ     nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 



50 

 

 
 ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
    ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔чୗ˕ ːˑˏቁଶ ∙ τ = ଷଵ଴ଶ ∙ ቀଷଷ଼଴ቁଶ ∙ ʹͺͷͲ,ͳ = ͹ͷͺ͸ͻ,ͻ ˍʑ˕ ∙ ч                    (4.17) 

 
 ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ = Ⱦ ∙ ሺ∆W˘˘ + ∆Wːሻ,                                                                          (4.18) 

 ʗ˒ˑ˕ = Ͷ,ͷ ∙ ሺ͸ͻͻ,ͺ + ͹ͷͺ͸ͻ,ͻሻ = ͵ͶͶͷ͸Ͷ ˕˞˔. ˓˖˄/ˆˑˇ 
 

 ɋɬɨɢɦɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ: 
 
 ʙ = ݊˕ ∙ ʙ˕ + ݊˕˔ː ∙ ʙ˔ː + ݊˅ ∙ ʙ˓˖ = ʹ ∙ ͳ͵ͻͻʹͲ  + ͵ ∙ ͻͻͷ + ሺ͸ ∗ͳͶ͸ͳ͸ + Ͷ ∗ ͳͺͷ͸ሻ = ͵͹͹ͻͶͷ ˕˞˔.  ˓˖˄,   (4.19) 

  
ɝɞɟ  Kɬ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ͳ͵ͻͻʹͲ  ˕˞˔. ˓˖˄;     ݊˕ – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 2 ɲɬ; 

   Kɫɧ – ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ͻͻͷ ɬɵɫ. ɪɭɛ;      ݊˕˔ː – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, 3 ɲɬ;     ʙʟʢ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ ɈɊɍ, ͳͶ͸ͳ͸ ሺͳͳͲ ˍʑሻ, ͳͺͷ͸ ሺͳͲ,ͷ ˍʑሻ 
ɬɵɫ. ɪɭɛ;  ݊˅ – ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ ɈɊɍ, 7 ɧɚ 110 ɤȼ, 3 ɧɚ 10,5 ɤȼ ɲɬ. 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖ = Ͳ,ͳͷ ∙ ʙ + ʗ = Ͳ,ͳͷ ∙ ͵͹͹ͻͶͷ + ͵ͶͶͷ͸Ͷ = ͶͲͳʹͷ͸ ˕˞˔. ˓˖˄               (4.20) 

 
ɝɞɟ  Ʉ – ɫɬɨɢɦɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ, ɬɵɫ. ɪɭɛ (ɩɨ ɮɨɪɦɭɥɟ 4.19); 

 ɂ – ɫɬɨɢɦɨɫɬɶ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɬɚɧɰɢɢ, ɬɵɫ. ɪɭɛ (ɩɨ ɮɨɪɦɭɥɟ 4.18). 
 

Ɍɚɤ ɤɚɤ ɡɚɬɪɚɬɵ ɫɯɟɦɵ Ƚɗɋ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɦɟɧɶɲɟ, ɱɟɦ ɫɯɟɦɚ ɫ 
ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ, ɬɨ ɟё ɢ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
 
 4.7 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
 4.7.1 ɉɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ 
 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɧɞɭɤɬɢɜɧɵɟ ɢ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ 
ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ.  

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ: 
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𝑥ʒ = 𝑥ௗ′′ ∙ ௎ ːˑˏమௌ ːˑˏ = Ͳ,ʹͷ ∙ ଵ଴,ହమଷ଺,଻ = Ͳ,͹ͷ ʝˏ                                        (4.21) 

 
ɝɞɟ     𝑥ௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɨ.ɟ.; ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɆȼȺ; ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ. 

Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ: 
ݎ̂  = ௫ˆଶ𝜋∙௙𝑐∙்˃ .ʒ = ଴,଻ହଶ∙ଷ,ଵସ∙ହ଴∙଴,଴ସହ = Ͳ,Ͳͷ͵ ʝˏ                                        (4.22) 

 
ɝɞɟ     ௖݂ – ɱɚɫɬɨɬɚ ɬɨɤɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɪɚɜɧɚɹ 50 Ƚɰ; ܶ˃ .ʒ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɪɚɜɧɚɹ 
0,045 ɫ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 𝑥˕ = ௨ˍˊ%ଵ଴଴ ∙ ௎ʡ.ʑʜమௌʡ = ଵଵଵ଴଴ ∙ ଵଵହమସ଴ = ͵͸,͵͹ ʝˏ,                                   (4.23) 

ݎ̞  = ∆௉̱ଶ ∙ ௎ʡ.ʑʜమௌʡమ = ଴,ଵ଻ଶ ∙ ଵଵହమସ଴మ = Ͳ,͹ ʝˏ,                                    (4.24) 

 
ɝɞɟ     ݑˍˊ%-ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܷʡ.ʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ܵʡ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ∆̱ܲ  – ɩɨɬɟɪɢ ɄɁ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ʙ˕ = ௎ʜʜ௎ʑʜ = ଵ଴,ହଵଵହ = Ͳ,Ͳͻͳ,                                     (4.25) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ 110 ɤȼ: 
 𝑥ˎ = 𝑥ˑ,˖ˇ ∙ ݈ = Ͳ,ͺͻ ∙ ͷ,ͷͷ = Ͷ,͵Ͷ ʝˏ, (4.26) 

ݎˎ  = ˑݎ ,˖ˇ ∙ ݈ = Ͳ,Ͳͻ͸ ∙ ͷ,ͷͷ = Ͳ,ͷ͵͵ ʝˏ, (4.27) 
 

ɝɞɟ     𝑥ˑ,˖ˇ – ɭɞɟɥɶɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ, ɪɚɜɧɨɟ 0,89 Ɉɦ/ɤɦ; ˑݎ ,˖ˇ – ɭɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ, ɪɚɜɧɨɟ 0,096 Ɉɦ/ɤɦ. 
ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ: 
ଵܧ  = ͳ,ͳ͵ ∙ ܷːˑˏ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ˍʑ                                    (4.28) 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɫɬɟɦɵ: 
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𝑥௖ = ܷଶ˄ܵˍˊ = ͳͳͷଶͺͲ = ͳ͸ͷ,͵ͳ ʝˏ, (4.29) 
 
 
௖ݎ  = ˘˔௔ܶ,௖ ∙ 𝜔 = ͳ͸ͷ,͵ͳͲ,Ͳ͵ ∙ ͵ͳͶ = ͳ͹,ͷͷ ʝˏ, (4.30) 

 
4.7.2 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ «RastrWin» 
 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɜɧɟɫɟɧɧɵɦɢ ɜ ɉɄ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ 

ɪɚɫɱɟɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ, ɩɨ 
ɜɟɬɜɹɦ ɢ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.4, 4.5 ɢ 4.6.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3.  
 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
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Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
Ɍɚɛɥɢɰɚ 4.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 

Ɍɢɩ ɄɁ ɇɨɦɟɪ ɭɡɥɚ ɄɁ Iɩ0, ɤȺ 
3ɮ 5 2,84 
1ɮ 5 4,26 
3ɮ 10 21,34 

 
4.7.3 Ɋɚɫɱɟɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ 
 
ȼɵɩɨɥɧɹɟɦ ɪɚɫɱёɬ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin» ɫ ɩɨɦɨɳɶɸ ɲɭɧɬɚ ɢ 

ɧɚɯɨɞɢɦ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɹ ɭɡɥɨɜ. 
1) Ⱦɥɹ ɭɡɥɚ 5 (ɋɒ 110 ɤȼ), ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 

4.7. 
 

 
 

Ɋɢɫɭɧɨɤ 4.7 – ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɭɡɥɚ 5 (ɋɒ 110) 
 
Ɂɚɩɢɲɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɤɨɦɩɥɟɤɫɧɨɦ ɜɢɞɟ: 
 ܼ = ͳ,ͷͷ + ݆ʹ͹,Ͷ ʝˏ;                                       
 
Ɍɨɝɞɚ ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ: 
 ʡ˃ = 𝑥∑𝜔 ∙ ∑ݎ = ʹ͹,Ͷ͵ͳͶ ∙ ͳ,ͷͷ = Ͳ,Ͳͷ͸ ˔; (4.31) 

   
ɍɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
 ʙ˖ = ͳ + ˈ−଴,଴ଵ/ʡ˃ = ͳ + ˈ−଴,଴ଵ/଴,଴ହ଺ = ͳ,ͺͶ; (4.32) 
  
ɍɞɚɪɧɵɣ ɬɨɤ: 
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  ݅˖ = √ʹ ⋅ ʞʝሺଵሻܫ ⋅ ʙ˖ = √ʹ ∙ Ͷ,ʹ͸ ∙ ͳ,ͺͶ = ͳͺ,Ͳ͹ ˍʏ; (4.33) 
  

2) Ⱦɥɹ ɭɡɥɚ 10 (Ƚɥɚɜɧɵɟ ɜɵɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ). 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɤɨɦɩɥɟɤɫɧɨɦ ɜɢɞɟ ɪɚɫɫɱɢɬɚɧɨ ɦɟɬɨɞɨɦ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɫɨɫɬɚɜɥɹɸɳɢɯ. 
∑ݎ  = ͳ,ͳ Ɉɦ ˘ଵ∑ = ˘ଶ∑ = Ͷͺ,͸Ͷ ʝˏ ˘଴∑  = ͵ ͺ,ʹͳ ʝˏ 
 
ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ: 
 ʡ˃ = 𝑥∑𝜔 ∙ ∑ݎ = Ͷͺ,͸Ͷ͵ͳͶ ∙ ͳ,ͳ = Ͳ,ͳͶͳ ˔; (4.34) 

   
ɍɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
 ʙ˖ = ͳ + ˈ−଴,଴ଵ/ʡ˃ = ͳ + ˈ−଴,଴ଵ/଴,ଵସଵ = ͳ,ͻ͵; (4.35) 
 
ɍɞɚɪɧɵɣ ɬɨɤ: 
 ݅˖ = √ʹ ⋅ ʞʝሺଷሻܫ ⋅ ʙ˖ = √ʹ ⋅ ʹͳ,͵Ͷ ⋅ ͳ,ͻ͵ = ͷͺ,ʹͶ ˍʏ; (4.36) 
  
Ɂɧɚɱɟɧɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ: 
 ݅௔𝜏 = √ʹ ⋅ ʞʝሺଷሻܫ ⋅ ˈ− 𝜏ʡ˃ = √ʹ ⋅ ʹͳ,͵Ͷ ⋅ ˈ− ଴,଴ଷ଴,ଵସଵ = ʹͶ,ͶͶ ˍʏ. (4.37) 

   
ɋɜɟɞёɦ ɜɫɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɭ 4.4. 
 

Ɍɚɛɥɢɰɚ 4.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 
Ɍɨɱɤɚ ɄɁ Iɩ0

(3), ɤȺ Iɩ0
(1), ɤȺ iɭ, ɤȺ 

Ʉ1 (ɲɢɧɵ 110 ɤȼ) 2,84 4,26 18,07 
Ʉ2 (ɝɟɧɟɪɚɬɨɪ 10,5 ɤȼ) 21,34 - 58,24 

 
4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 
ɉɪɢ ɜɵɛɨɪɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɧɟɫɤɨɥɶɤɨ 

ɬɪɟɛɨɜɚɧɢɣ: 
1. Ⱦɥɢɬɟɥɶɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ; 
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2. ɉɪɨɬɢɜɨɫɬɨɹɧɢɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɦ ɢ ɬɟɩɥɨɜɵɦɢ 
ɞɟɣɫɬɜɢɹɦ ɬɨɤɨɜ ɄɁ; 

3. ȼɵɞɟɪɠɢɜɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ ɬɪɟɛɨɜɚɧɢɹɦ 
ɷɤɨɧɨɦɢɱɧɨɫɬɢ. 

 
4.8.1 Ɋɚɫɱёɬ ɩɨ ɭɫɥɨɜɢɹ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ 
 
ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ – ɷɬɨ ɪɟɠɢɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ 

ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜɫɟ ɷɥɟɦɟɧɬɵ ɞɚɧɧɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɛɟɡ 
ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɢ ɛɟɡ ɩɟɪɟɝɪɭɡɨɤ. 

ɍɬɹɠɟɥɟɧɧɵɣ ɪɟɠɢɦ – ɷɬɨ ɪɟɠɢɦ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɱɚɫɬɢ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɜ ɫɜɹɡɢ ɫ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ 
ɪɟɦɨɧɬɨɦ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɦɨɝɭɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. 

Ɋɚɫɱɟɬɧɵɟ ɬɨɤɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦ. 

Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 

ܫ̂  ,˓˃˄.௠௔௫ = ͳ,Ͳͷ ∙ ܫ̂ ,ːˑˏ = ͳ,Ͳͷ ⋅ ܵʒ,ːˑˏ√͵ ⋅ ܷʒ,ːˑˏ = ͳ,Ͳͷ ⋅ ͵͸,͹√͵ ⋅ ͳͲ,ͷ= ʹͳʹ ʏ;  (4.38) 

 
ɉɪɢɫɨɟɞɢɧɟɧɢɹ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110 ɤȼ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ: 
ܫ˅  ˎ,˓˃˄.௠௔௫ = ܵˆଵ−ˆସ√͵ ∙ ݊˅ˎ ∙ ܷːˑˏ = Ͷ ⋅ ͵͸,͹√͵ ⋅ ʹ ⋅ ͳͳͲ = ͵ͺͷ ʏ;  (4.39) 

  
ɍɬɹɠɟɥɟɧɧɵɣ ɪɟɠɢɦ: 
ܫ˅  ˎ,˓˃˄.˖˕ˢˉ = ܵˆଵ−ˆସ√͵ ∙ ሺ݊˅ˎ − ͳሻ ∙ ܷːˑˏ = Ͷ ⋅ ͵͸,͹√͵ ⋅ ͳ ⋅ ͳͳͲ = ͹͹ͳ ʏ;  (4.40) 

 
ɉɪɢɫɨɟɞɢɧɟɧɢɹ ɨɬɩɚɟɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 10,5: 
ܫ̞    ˔ː,˓˃˄.௠௔௫ = ͳ,Ͳͷ ∙ ܵ˕˔ː.ːˑˏ√͵ ∙ ˕ܷ˔ː.ːˑˏ = ͳ,Ͳͷ ⋅ Ͳ,ͲͶ√͵ ⋅ ͳͲ,ͷ = ʹ,͵ ʏ;  (4.41) 

 
4.8.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 
Ȼɵɥɚ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɭɫɬɚɧɨɜɢɬɶ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ ɄȺȽ - 20 ɮɢɪɦɵ 

«ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, Ɋɨɫɫɢɹ [13]. 
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Ⱦɚɥɟɟ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 10,5 ɤȼ ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɜɵɛɨɪ ɢ 
ɩɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ. ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɊɅɄ-10 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ ɁȺɈ «Ɂɷɬɨ» [18], ɝ. ȼɟɥɢɤɢɟ Ʌɭɤɢ, Ɋɨɫɫɢɹ. Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ ɩɨ ɪɚɡɴɟɞɢɧɢɬɟɥɸ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 

 
Ɍɚɛɥɢɰɚ 8.2 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɊɅɄ-10 «Ɂɷɬɨ» 
Uɧɨɦ = 10,5 ɤȼ Uɧɨɦ = 10 ɤȼ 

Iɪɚɛ.max = 0,212 ɤȼ Iɧɨɦ = 0,4 ɤȺ 
Iɩ0 = 21,34 ɤȺ Iɨɬɤ = 25 ɤȺ 
iy = 58,24 ɤȺ iɩɪ.ɫɤɜ = 60 ɤȺ 

Bɤ.ɪɚɫɱ = Iɩ0
2 ∙ሺtɨɬɤ+tɊɁȺሻ = 21,342∙(0,08+0,01) = 41 ɤȺ2∙ɫ Bɤ.ɪɚɫɱ = Iɬ

2tɬ = 602∙3 = 10800 ɤȺ2∙ɫ 

 
4.8.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɢɡɚɬɨɪɨɜ ɢ ɚɧɚɥɢɡɚɬɨɪɨɜ 
 
Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɝɟɧɟɪɚɬɨɪɚ ɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɟɝɨ ɫ ɫɟɬɶɸ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɪɢɛɨɪɵ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɛɨɪɚ Ɍɢɩ ɩɪɢɛɨɪɚ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 

(ȼ∙Ⱥ) 
ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ Ȼɟɪɤɭɬ-ɆɆɌ 0,5 8 
ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ Ȼɟɪɤɭɬ-ɆɆɌ 0,5 8 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 0,5 15 

   ∑=31 
 
ɉɪɢɧɢɦɚɟɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «Ⱥɋɍ-ȼɗɂ» (ɝ. Ɇɨɫɤɜɚ).  
Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. Ⱥɋ-Ɇ3 ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɬɚɤɠɟ ɞɥɹ 
ɜɤɥɸɱɟɧɢɹ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɫɜɹɡɵɜɚɸɳɟɣ ɧɟɫɢɧɯɪɨɧɧɵɟ ɱɚɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɛɵɥ ɜɵɛɪɚɧ ɚɧɚɥɢɡɚɬɨɪ ɫɟɬɟɣ ɞɨɫɬɭɩɚ ɧɨɜɨɝɨ 
ɩɨɤɨɥɟɧɢɹ ɫɟɦɟɣɫɬɜɚ Ȼɟɪɤɭɬ-ɆɆɌ (ɝ. ȼɨɪɨɧɟɠ). 

 
4.8.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɌɗɈ – 10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ – ɮɢɪɦɚ 

«ɉɪɨɮɬɟɤ», ɝ. Ɇɨɫɤɜɚ [19]. ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɌɗɈ – 10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ ȼ, ɜ ɬɚɛɥɢɰɟ ȼ.6. 
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Ɍɚɤ ɠɟ ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɹɜɥɹɟɬɫɹ 
ɌɌɗɈ-10, ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ «ɉɪɨɮɬɟɤ» [19].  

 
4.8.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ Ɋɍ 110 ɤȼ 
 
4.8.3.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ  
   
ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɛɵɥ ɜɵɛɪɚɧ ɤɨɥɨɧɤɨɜɵɣ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽɉ– 110, ɩɪɨɢɡɜɨɞɫɬɜɚ 
«ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ [13]. 

ȼ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɬɚɛɥɢɰɟ ȼ.7 ɫɜɟɞɟɧɵ ɞɚɧɧɵɟ ɩɨ ɜɵɛɨɪɭ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ 
ɚɩɩɚɪɚɬɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ. 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɵɥ ɜɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾ 110 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ 
«ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɝ. ɋɚɧɤɬ ɉɟɬɟɪɛɭɪɝ, Ɋɨɫɫɢɹ [13]. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɨ 
ɪɚɡɴɟɞɢɧɢɬɟɥɸ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɜ ɬɚɛɥɢɰɟ ȼ.8. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɛɵɥ ɜɵɛɪɚɧ 
Ɉɉɇɩ-110/550/125. (ɩ – ɩɨɥɢɦɟɪ, ɦɚɬɟɪɢɚɥ ɩɨɤɪɵɲɤɢ; 550 – ɜɟɥɢɱɢɧɚ ɬɨɤɚ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, Ⱥ; 125 – ɧɚɢɛɨɥɶɲɟɟ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɞɟɣɫɬɜɭɸɳɟɟ 
ɡɧɚɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ) ɮɢɪɦɵ Ⱥɋ «ɗɧɟɪɝɢɹ». 

ȼ ɩɪɢɥɨɠɟɧɢɟ ȼ, ɬɚɛɥɢɰɭ ȼ.9 ɫɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. 

 
4.8.3.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
Ⱦɚɥɟɟ ɞɥɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɨɤɚɡɚɥɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɌɇɗɈ-110 ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ «ɉɪɨɮɬɟɤ» ɝ. Ɇɨɫɤɜɚ, 
Ɋɨɫɫɢɹ [19]. 

Ʉɨɦɩɥɟɤɬɭɟɦ ɈɊɍ ɨɩɬɨɷɥɟɤɬɪɨɧɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌɌɗɈ-110. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ ȺɈ «ɉɪɨɮɨɬɟɤ» [19]. ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ ȼ, ɬɚɛɥɢɰɟ ȼ.10.  

 
4.9 ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɩɨɥɧɟɧɚ ɧɚ ɨɫɧɨɜɟ ɋɌɈ «ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ» [20]. ɉɭɧɤɬ 5.3.2 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɋɇ 6(10) 
ɢ 0,4 ɤȼ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ. Ʉɚɠɞɚɹ ɢɡ ɫɟɤɰɢɣ 
ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ ɨɬɞɟɥɶɧɨɦɭ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ, ɤɨɬɨɪɵɟ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɹɜɥɹɸɬɫɹ ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɭɸɳɢɦɢ. 

Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɋɇ Ƚɗɋ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɋɟɤɰɢɢ ɩɢɬɚɸɬɫɹ ɨɬ ɬɪёɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ɍɋɇ1, Ɍɋɇ2, Ɍɋɇ3 ɬɢɩɚ ɌɋɅ-2500/10/6. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɡɚɢɦɧɨɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ, ɚɝɪɟɝɚɬɧɵɟ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɞɥɹ ɤɚɠɞɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
ɡɚɩɢɬɵɜɚɸɬɫɹ ɨɬ ɚɝɪɟɝɚɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɚ ɬɚɤɠɟ 
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ɨɫɭɳɟɫɬɜɥɟɧɨ ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɨɬ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɊɌɋɇ ɬɢɩɚ ɌɆɇ 
2500/35/6, ɢɦɟɸɬɫɹ ɞɜɟ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɨɫɨɛɨ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ.    

 
4.9.1 ȼɵɛɨɪ ɞɢɡɟɥɶ – ɝɟɧɟɪɚɬɨɪɚ 
 
Ɇɨɳɧɨɫɬɶ ɞɢɡɟɥɶ – ɝɟɧɟɪɚɬɨɪɚ ɜɵɛɢɪɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ 

ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɚɝɪɟɝɚɬɚ ɞɥɹ ɟɝɨ ɩɭɫɤɚ 
ɜ ɪɚɛɨɬɭ, ɩɪɢɜɨɞɨɜ ɡɚɬɜɨɪɨɜ, ɜɨɞɨɫɛɪɨɫɨɜ ɢ ɞɪɭɝɢɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɪɨɟɤɬɨɦ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɨɩɵɬɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɩɨɞɨɛɧɨɣ ɦɨɳɧɨɫɬɢ. ɇɚ ɲɢɧɵ 0,4 ɤȼ ɉɪɢɧɢɦɚɟɬɫɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ȺȾ-3000-Ɍ400. ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ 3750 ɤȼȺ, ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ 3000 ɤȼɬ. ɇɚ ɲɢɧɵ 6 ɤȼ ɉɪɢɧɢɦɚɟɬɫɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ȺȾ-
2560-Ɍ400. ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ 3520 ɤȼȺ, ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ 2816 ɤȼɬ. ȾȽɍ ɩɪɨɢɡɜɟɞɟɧɵ ɤɨɦɩɚɧɢɟɣ «ɋɩɟɰɦɚɲ», ɝ. ɇɨɜɨɫɢɛɢɪɫɤ, 
Ɋɨɫɫɢɹ [14].  

 
4.9.2 ȼɵɛɨɪ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɋɇ ɩɪɢɧɹɬ ɌɆɇ-2500/35/6 ɫ 

ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ. Ɉɧ ɛɭɞɟɬ ɩɢɬɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ ɨɬ ɩɨɞɫɬɚɧɰɢɢ «əɪɵɤ-ɫɭ» (5,55 ɤɦ). ɉɪɨɢɡɜɟɞɟɧ ɞɚɧɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɤɨɦɩɚɧɢɟɣ «ɗɧɟɪɝɨ-ɡɚɜɨɞ» ɜ ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ, Ɋɨɫɫɢɹ [15]. ɇɚ 
ɪɢɫɭɧɤɟ ȼ.16, ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆɇ-2500/35/6.  
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ  
 
5.1 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
 ːܫ ˑˏ = ܵːˑˏ√͵ ∙ ܷːˑˏ = ͵͸,͹ ∙ ͳͲଷ√͵ ∙ ͳͲ,ͷ = ʹͲͳͺ ʏ.                                                                 ሺͷ.ͳሻ 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɵ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
 ːܫ ˑˏଶ = ːܫ ˑˏଵ ∙ ʙ˔˘ʙ˕˕ = ʹͲͳͺ ∙ ͳʹͷͲͲ/ͷ = Ͷ,Ͳ͵ ʏ.                                                                  ሺͷ.ʹሻ 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 
ܫ˅  ːଵ = ܵːˑˏ√͵ ∙ ܷːˑˏ = ͵͸,͹ ∙ ͳͲଷ√͵ ∙ ͳͳͷ = ͳͺͶ,ʹͷ ʏ.                                                              ሺͷ.͵ሻ 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
ܫ˅  ːଶ = ͳͺͶ,ʹͷʹͲͲ/ͷ = Ͷ,͸ͳ ʏ.                                                                                                ሺͷ.Ͷሻ 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɜɨɡɛɭɠɞɟɧɢɹ:  
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ːܫ ː ʡʑ = ːܫ ˑˏ ˓ˑ˕ሺଵሻͳ,ʹʹͷͷ = ͳʹͷͲͳ,ʹʹͷͷ = ͳͲʹͲ ʏ,                                                                        ሺͷ.ͷሻ 
 

ɝɞɟ ːܫ ˑˏ ˓ˑ˕ሺଵሻ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 
 ܵʡʑ = √͵ ∙ ːܫ ː ʡʑ ∙ ܷːː ʡʑ = √͵ ∙ ͳͲʹͲ ∙ Ͳ,͵͹ͷ = ͸͸͵ ˍʑʏ,                                  ሺͷ.͸ሻ 

 
ɝɞɟ ܷːː ʡʑ – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ, ɪɚɜɧɨɟ 0,375 ɤȼ. 

ɉɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɌɋɁ–1000/10,5/0,4. 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɜɨɡɛɭɠɞɟɧɢɹ: 
ܫ˅  ː ୘ʑሺଵሻ = ܵːˑˏ√͵ ∙ ܷːˑˏ = ͳͲͲͲ√͵ ∙ ͳͲ,ͷ = ͷͶ,ͻͻ ʏ.                                                           ሺͷ.͹ሻ 
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ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɨɬɟɤɚɸɳɢɣ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 

ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
ܫ˅  ː ୘ʑሺଶሻ = ܫ˅ ː ୘ʑሺଵሻܭ˕˕ ʡʑ = ͷͶ,ͻͻ͸Ͳ/ͷ = Ͷ,ͷͺ ʏ,                                                                      ሺͷ.ͺሻ 

 
ɝɞɟ ܭ˕˕ ʡʑ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɪɨɬɨɪɚ, ɩɪɨɬɟɤɚɸɳɢɣ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 

ܫ˅  ː ˓ˑ˕ሺଶሻ = ʜ ˓ˑ˕ሺଵሻܫ ∙ ܷːː ʡʑ ∙ ͳ,ʹʹͷͷ˘˔ܭ ∙ ˅ܷː ʡʑ = ͳʹͷͲ ∙ Ͳ,͵͹ͷ ∙ ͳͳ,ʹʹͷͷ ∙ ͳͲ,ͷ = ͵͸,Ͷ͵ ʏ,                                 ሺͷ.ͻሻ 
 

ɝɞɟ ܫʜ ˓ˑ˕ሺଵሻ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ; ܷːː ʡʑ – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ (ɧɢɡɤɨɣ ɫɬɨɪɨɧɵ). 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɪɨɬɨɪɚ, ɩɪɨɬɟɤɚɸɳɢɣ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɌɌ: 
ܫ˅  ː ˓ˑ˕ሺଶሻ = ʜ ˓ሺଵሻܫ ∙ ܷːː ʡʑ ∙ ͳ,ʹʹͷͷ˘˔ܭ ∙ ˅ܷː ʡʑ ∙ ʡʑ ˕˕ܭ = ͳʹͷͲ ∙ Ͳ,͵͹ͷ ∙ ͳͳ,ʹʹͷͷ ∙ ͳͲ,ͷ ∙ ͸Ͳ/ͷ = ͵,ͲͶ ʏ,                 ሺͷ.ͳͲሻ 
 

ɝɞɟ ܭ˕˕ ʡʑ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɫɨ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ. 

 
5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 

ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȽȽ ɋȼ – 595/100-30ɍɏɅ5: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

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

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

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌɊȾɇ – 40000/110/10,5: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɜ ɫɟɬɢ 110 ɤȼ; 

 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ (Ʉɂȼ-110) 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ ɛɥɢɡɤɢɯ 

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

(ɌɇɁɇɉ); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 110 ɤȼ. 
 
5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
  
5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 
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Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɶɧɵɯ 
ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜʝʛ = ʹͲʹͲ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ʹͷͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ,                                                                      ሺͷ.ͳͳሻܫ
 

ɝɞɟ     ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,                                                           ሺͷ.ͳʹሻܫ
 

ɝɞɟ     ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙  .ʜܫ
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ 
ɪɚɜɟɧ:   

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ,                                                                                ሺͷ.ͳ͵ሻܫ
 

ɝɞɟ     ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

ʛʏʙʠܫ  = ܧ ′̂′𝑥ௗ′′ ∙  ʜ.                                                                                                             ሺͷ.ͳͶሻܫ
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.13): 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ,ͲʹͲ,ͳͺ ∙ ͻͳͶ͵ = ͻͳͶ ʏ. 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ ;                                                                                                         ሺͷ.ͳͷሻ 

ʡܭ  > ͻͳͶ ∙ ʹͻͳͶ͵ ; 
ʡܭ  > Ͳ,ʹ,  
 

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

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ.                                                                                             ሺͷ.ͳ͸ሻ 
 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ.                                                                                                ሺͷ.ͳ͹ሻ 
 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

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

ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
 
5.3.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

(UN(UO)) 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ 

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

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

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

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

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

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

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, 

ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ˅ˆ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 
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ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ȿɦɤɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹͵ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ == Ͳ,ͻ͹ ˏˍʣ˗˃ˊ˖ ;                                                                                                                 ሺͷ.ͳͺሻ 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ ,                                                                                ሺͷ.ͳͻሻ 
 

ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ ଴ ɩɨ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ܷ଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ͳͳͷ√͵ = ʹʹ,ͳ͵ ˍʑ.                                                        ሺͷ.ʹͲሻ 
 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͷ,ͷͳ ʏ.                                                                              ሺͷ.ʹͳሻ 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ (ɩɨ ɮɨɪɦɭɥɟ 5.20): 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ʹʹͳ͵Ͳ ∙ Ͳ,ͲͲͻͲ,ͲͲͻ + Ͳ,ͻ͹ = ͳͲʹ,ʹʹ ʑ.                                           
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ͳ݊ʡʜ ∙ ܷ଴ Эʚ.ʠʡ;                                                                                            ሺͷ.ʹʹሻ 
 ܷʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͳ ∙ ͳͲʹ,ʹʹͳͲ,ͷ√͵ ∙ Ͳ,ͳ/͵ ; 
 ܷʠʟ ൒ Ͳ,ͺͻ, 
 

ɝɞɟ     ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
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݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

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

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

Ⱦɥɹ ɨɪɝɚɧɚ ܷ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 3. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 

ɡɚɜɢɫɢɬ ɨɬܭʡ: 
 ʤ = ͳʙʡ + ʹ.                                                                                                                    ሺͷ.ʹ͵ሻ 
 
ɉɪɢ ܭʡ = ͳ,͵ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3 % ɨɛɦɨɬɤɢ 

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

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

 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                                                ሺͷ.ʹͶሻ 

 
2)  ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

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

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܷ஼ʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳʹͲ ʑ.                                                                ሺͷ.ʹͷሻ 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 

ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
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Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

  
5.3.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  = ʜܫଶܫ ,                                                                                                                          ሺͷ.ʹ͸ሻ 
 

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

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ଶଶ∗ܫܣ ,                                                                                                                      ሺͷ.ʹ͹ሻ 
 

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

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  .ʜܫ
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 ݐʛʏʙʠ = ͸ͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏݐ = √ ͵Ͳ͹ͲͲ = Ͳ,ʹͳ.                                                                                         ሺͷ.ʹͺሻ 
 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ʹͳͳ,ʹ = Ͳ,ͳͺ,                                                                                     ሺͷ.ʹͻሻ 
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ɝɞɟ    ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͺ ∙  ʜ.                                                                                                         ሺͷ.͵Ͳሻܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͺ: 
ʓʝʞݐ  = ͵ͲͲ,ͳͺଶ ≈ ͻʹ͸ ˔. 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ͵Ͳሺܫ∗ଶሻଶ ;                                                                                                                   ሺͷ.͵ͳሻ 
 ʏʗʝ = ͵Ͳ = ଶଶ∗ܫ ∙  ʠʟ.                                                                                                  ሺͷ.͵ʹሻݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ 

ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 
ɬɨɤɭ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨ-

ɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 
1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 188 333 750 

 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 30 ɫ, t ɦɚɤɫ. = 750 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɩɨɫɥɟ 

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

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

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

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

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
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.ଶʠ.ʖܫ ൑ ʦܭଶଶܫ = ͳͳ,͵ ∙ ሺ𝑥ௗ′′ + 𝑥ʒ + ʹ ∙ 𝑥ʡሻ = ͳͳ,͵ ∙ ሺͲ,ʹͷ + Ͳ,ʹͳ + ʹ ∙ Ͳ,ͳʹሻ == ͳ,Ͳͻ ˑ. ˈ. ,                                                                                                                   ሺͷ.͵͵ሻ  
 

ɝɞɟ 𝑥ௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;  𝑥ʒ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;  𝑥ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 

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

ʙʏଵሺଶሻʑʜܫ  = ′′𝑥ௗʹ∗ܧ ∙ ݇ଶ̞ + ʹ𝑥ʡ + ʹ𝑥ˎ ;                                                                                ሺͷ.͵Ͷሻ 
 𝑥ˎ = 𝑥଴˖ˇ ∙ ݈ ∙ ܵ˄ܷ˄ଶଶ = Ͳ,Ͷ͵ͷ ∙ ͳʹ ∙ ͷͲʹ͵Ͳଶ = Ͳ,ͲͲͷ ˑ. ˈ. ;                                         ሺͷ.͵ͷሻ 
ʙʏଵሺଶሻʑʜܫ  = ͳʹ ∙ Ͳ,ʹͷ ∙ ቀͳͳͲͳͲ,ͷቁଶ + ʹ ∙ Ͳ,ͳʹ + ʹ ∙ Ͳ,ͲͲͷ = Ͳ,Ͳͳͺ ˑ. ˈ. 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɩɟɪɟɯɨɞ ɢɡ 

ɡɜɟɡɞɵ ɜ ɬɪɟɭɝɨɥɶɧɢɤ): 
ʙʏଵ ሺଶሻʜʜܫ  = ʹ ∙ ʙʏଵሺଶሻʑʜܫ ∙ ݇ʡ = ʹ ∙ Ͳ,Ͳͳͺ ∙ (ͳͳͲͳͲ,ͷ) = Ͳ,͵ͺ ˑ. ˈ.                                    ሺͷ.͵͸ሻ 
 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
.ଶʠ.ʖܫ  ൑ чܭʙʏଵ ሺଶሻʜʜܫ = Ͳ,͵ͺͳ,ʹ = Ͳ,͵ʹ ˑ. ˈ.                                                                            ሺͷ.͵͹ሻ 
 
ȼ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɟɧɢɰɚɯ: 
.ଶʠ.ʖܫ  ൑ Ͳ,͵ʹ ∙ ʜܫ = Ͳ,͵ʹ ∙ ʹͲͳͺ = ͸Ͷͷ,͹͸ ʏ.                                                         ሺͷ.͵ͺሻ 
 
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 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.3.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺ𝐈૚ሻ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ,                                                                   ሺͷ.͵ͻሻܫ
 

ɝɞɟ     ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ ˔. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ.                                                                                      ሺͷ.ͶͲሻܫ
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ ɩɟɪɟɝɪɭɡɨɱɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2: 
 

Ɍɚɛɥɢɰɚ 5.2 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ I Iɇ⁄  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3800 1200 450 340 280 160 80 3 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

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

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

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

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ͳ,ʹ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ʹʹͶ ∙  ʜʝʛ.                                                                            ሺͷ.Ͷͳሻܫ
 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͲͷͲͲͳ,Ͳ͵ ∙ ͳͲͷ,Ͳ = ͸͸ ʑ.                                                           ሺͷ.Ͷʹሻ 
 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

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

 
5.3.6 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: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʠʗʒʜܫ  = ʙʜ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ.                                          ሺͷ.Ͷ͵ሻܫ
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

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

.௉ ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙  ʜʝʛ.ʟ.                                                                      ሺͷ.ͶͶሻܫ
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

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

 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

К̬̌т̦о̭т̽ 
пе̬е̬̐у̚к̛ I Iʻ⁄  

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

Дл̛тел̦̽о̭т̽ 
пе̬е̬̐у̚к̛ ;̭Ϳ дл̛тел̦̽о 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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.௉ ʞʢʠʙܫ  = ʹ,͵ͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ.                                                                   ሺͷ.Ͷͷሻܫ
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.3.7  Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

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

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

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

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

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ɜɥ 110 ɤȼ Ɇɢɚɬɥɢɧɫɤɚɹ Ƚɗɋ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͵Ͷ,͹ʹ + Ͳ,ͺʹ ∙ Ͷ,͵͹ = ʹͻ,ͷʹ ʝˏ,                    ሺͷ.Ͷ͸ሻ 

 
ɝɞɟ    ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 110 
ɤȼ: 

 ܼʡ = Ͳ,ͳͲͷ ∙ ͳͳͷͶͲ ଶ = ͵Ͷ,͹ʹ ʝˏ. 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ͵͸,͹ͶͲ + Ͳ,ͺʹ ∙ ͵͸,͹ͳͳͷଶ ∙ Ͷ,͵͹ = Ͳ,Ͳͺ. 
 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͺ ∙ ͵ = Ͳ,ʹͷ ʝˏ,                                                                     ሺͷ.Ͷ͹ሻ 
 

ɝɞɟ    ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమଷ଺,଻ = ͵.                                                                                                     ሺͷ.Ͷͺሻ 
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ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ʹͷ ∙ ʹͷͲͲͷͳͲ,ͷͲ,ͳ = ͳ,ʹ ʝˏ.                                                                ሺͷ.Ͷͻሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,ͷ ʝˏ. 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

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

3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳͲ,ͷ ∙ ͳͲଷ√͵ ∙ ʹͲʹͲ = ͵ ʝˏ,                                                               ሺͷ.ͷͲሻ 
 

ɝɞɟ     ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 
ʣܫ  = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷ𝑥ௗ = ʹ ∙ ͻͺͲͷ͸ͻ,ͺ − Ͳ,ͻͷͳ,ͳ = ͵,ͳͶ,                                                  ሺͷ.ͷͳሻ 
 

ɝɞɟ     ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 𝑥ௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜʝʛܫ
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ ˑ. ˈ. ;                                                          ሺͷ.ͷʹሻ 
𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͻͲ,ͻͷ ∙ ʹ,ͷ = Ͳ͵͹ͻ.                                                      ሺͷ.ͷ͵ሻ 
 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸͹,ͷ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
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 ܼ஼ ʖூூ∗ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ. ;                                                                     ሺͷ.ͷͶሻ 
 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ͵ = ͳ,ͲͶ ʝˏ.                                                              ሺͷ.ͷͷሻ 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʟூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = ͳ,ͲͶ ∙ ͷͲͲͳͲͷ = Ͷ,ͻͶ ʝˏ.                                                         ሺͷ.ͷ͸ሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,ͻͶ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ,ͳͺ ʝˏ, ܼ஼ʛଶ = Ͳ,ͷͻ 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 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.6. 

 
 

Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 
5.4 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ. Ɍɚɛɥɢɰɚ 

ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
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ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ ɛɵɥɨ ɜɵɛɪɚɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɬɟɪɦɢɧɚɥɵ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ «ɗɤɪɚ»[26] ɬɢɩɚ ɒɗ1113.  

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. 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɨɝɨ ɬɟɪɦɢɧɚɥɚ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ 
ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ.  

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ ɩɪɢɥɨɠɟɧɢɢ  Ƚ ɬɚɛɥɢɰɟ 
Ƚ.1 ɢ ɬɚɛɥɢɰɟ Ƚ.2.  
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ  
 
6.1 ȼɵɛɨɪ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɭɡɥɚ ɢ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 
 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɵɛɢɪɚɟɦ ɞɟɪɢɜɚɰɢɨɧɧɭɸ 

ɤɨɦɩɨɧɨɜɤɭ. 
Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɹ ɩɪɢɧɢɦɚɟɦ ɩɨ ɩɨɫɬɚɧɨɜɥɟɧɢɸ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɬɪёɯ 

ɤɪɢɬɟɪɢɹɯ. 
ɉɨ ɜɵɫɨɬɟ – III  ɤɥɚɫɫ, ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ – III  ɤɥɚɫɫ, ɩɨ ɱɢɫɥɭ 

ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ ɧɢɠɟ ɫɬɜɨɪɚ ɩɥɨɬɢɧɵ – III  ɤɥɚɫɫ. ɉɨ ɧɚɢɛɨɥɶɲɟɦɭ 
ɤɥɚɫɫɭ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɚɧɧɨɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ III 
ɤɥɚɫɫɭ. 

 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɚɹ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ 

ɮɨɪɦɭɥɚɦ: 
 ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦,                                                                                                       ሺ͸.ͳሻ 
 

ɝɞɟ     hୱ– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ,                                                                                             ሺ͸.ʹሻ 
 

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: 
 ∆ℎ௦௘௧ = 𝑊ܭ ∙ ଶݒ ∙ ݃ܮ ∙ ሺ݀ + Ͳ,ͷ ∙ ∆ℎ௦௘௧ሻ ∙  ௪,                                                              ሺ͸.͵ሻߙݏ݋ܿ

 
ɝɞɟ     v= 6,2 ɦ/ɫ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 

KW – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɞɥɹ 6,2 ɦ/ɫ:  
KW =0,810-6; 
L = 0,81 ɤɦ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ௪ = Ͳ°; 
d –ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 
 ݀ = ʜʞʢߘ − ʹ˃ːˇߘ ;                                                                                                       ሺ͸.Ͷሻ 

 ݀ = ͳͷͷ − ͻ͹ʹ = ʹͻ ˏ; 
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 ∆hୱୣ୲ = Ͳ,ͺ ∙ ͳͲ−଺ ∙ ͸,ʹଶ ∙ Ͳ,ͺͳͻ,ͺͳ ∙ ʹͻ ∙ °Ͳݏ݋ܿ = Ͳ,ͲͲͲͲͺ͹͸ ˏ, 
 

ɝɞɟ ݇௥  ˋ ݇௣ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ;             ݇௥ = ͳ; 
 ݇௣ = Ͳ,ͻ; 
 ݇௦௣ = ͳ;  

ɇɚɣɞɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 

gt , 

2
gL

 

 g ∙ LVଶ = ͻ,ͺͳ ∙ Ͳ,ͺͳ͸,ʹଶ = ʹͲ͸,͹ͳͶ;                                                                                    ሺ͸.ͷሻ 
 g ∙ tV = ͻ,ͺͳ ∙ ʹͳ͸ͲͲ͸,ʹ = ͵Ͷͳ͹͹;                                                                                    ሺ͸.͸ሻ 
 ݇௥௨௡ = ʹ,ͳ. 
 

 ɉɨ ɧɚɢɦɟɧɶɲɟɣ ɢɡ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ ɨɩɪɟɞɟɥɢɦ ɡɧɚɱɟɧɢɹT , h ɢɡ 

ɨɬɧɨɲɟɧɢɣ
2
hg , 


Tg

.  

 ȼɫɟ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ ɢ ɨɬɧɨɲɟɧɢɹ ɜɡɹɬɵ ɢɡ ɋɉ 38.13330.2012 
 g ∙ hVଶ = Ͳ,Ͳʹͷ; 
 g ∙ TV = ͳ,ͻ; 
 g ∙ hVଶ = Ͳ,ͳͳ; 
 g ∙ TV = Ͷ,ͺ; 
 ℎ̅ = Ͳ,Ͳʹͷ ∙ ଶ݃ݒ = Ͳ,Ͳʹͷ ∙ ͸,ʹଶͻ.ͺͳ = Ͳ,Ͳͻͺ ˏ; 
 ܶ̅ = ͳ,ͻ ∙ ݃ݒ = ͳ,ͻ ∙ ͸,ʹͻ.ͺͳ = ͳ,ʹ ˔.                                                                                    ሺ͸.͹ሻ 
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ɇɚɣɞɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ:  
 ɉୢ = ௚∙்̅మଶ𝜋 ;                                                                                                                           ሺ͸.ͺሻ 

 ɉୢ = ଵ,ଶమ∙ଽ,଼ଵଶ∙ଷ,ଵସ = ʹ,ͺͷ ˏ. 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 

;5,0 dd    
 

d5,0 =1,425; 
 ʹͻ ˏ > ͳ,Ͷʹͷ ˏ. 
 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ:  
 ℎଵ% = ݇𝑖 ∙ ℎ̅,                                                                                                                      ሺ͸.ͻሻ 
 

ɝɞɟ    ݇𝑖- ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ୥∙LVమ ; 

 ݇𝑖 = ʹ. 
 hଵ% = ʹ ∙ Ͳ,Ͳͻͺ = Ͳ,ͳͻ͸ ˏ; 

 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ%;                                                                          ሺ͸.ͳͲሻ 
 ℎ௥௨௡ଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ ∙ ʹ,ͳ ∙ Ͳ,ͳͻ͸ = Ͳ,͵͹ ˏ. 
 
ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 hୱ = Ͳ,͵͹ + Ͳ,ͲͲͲͲͺ͹͸ + Ͳ,ͷ = Ͳ,ͺ͹ ˏ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ: 
 ∇ʒʞʞ = ∇ʜʞʢ + hୱ = ͳͷͷ + Ͳ,ͺ͹ = ͳͷͷ,ͺ͹ ˏ.                                                ሺ͸.ͳͳሻ 
 
6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɥɨɬɢɧɵ ɢ ɇȻ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ, ɡɚɬɟɦ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɢɬ ɩɪɨɜɟɪɤɟ ɧɚ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ 
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ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ 
ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳ˓.ˑ˔ː = ܳ୫ax ˑ˔ː − ܳʒʏ ∙ ሺ݊ − ͳሻ,                                                                            ሺ͸.ͳʹሻ 
 

ɝɞɟ   n – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ȽȺ, ܳ୫ax ˑ˔ː ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ 
ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ. 

 ܳ˓.ˑ˔ː = ͷͺ͸ − ͸ʹ ∙ ͵ = ͶͲͲ ˏଷ ˔⁄ . 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = [ℎݒ] ∙ ℎʜʐ;                                                                                                              ሺ͸.ͳ͵ሻ 

˓ݍ  = ͷ,ͷ ∙ ͹,ʹ = ͵ͻ,͸ ˏଶ ˔⁄ , 
 

ɝɞɟ     ℎʜʐ = ͹.ʹ ˏ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Q = f(H)ɩɪɢ ܳ୫ax ˑ˔ː. 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ ;˓ݍ                                                                                                                ሺ͸.ͳͶሻ 

˅ݍ  = ͳ,ʹͷ ∙ ͵ͻ,͸ = Ͷͻ,ͷ ˏଶ ˔⁄ . 
[ℎݒ]  = ͷ,ͷ ˏ ˔⁄ −ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ (ɫɤɚɥɶɧɵɟ ɝɪɭɧɬɵ). 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ܳ˓.ˑ˔ːݍ˅ ;                                                                                                                      ሺ͸.ͳͷሻ 
ܤ  = ͶͲͲ Ͷͻ,ͷ = ͺ,Ͳͺ ˏ. 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 

ɪɹɞɭ,ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  
ܤ  = ͳ͸ ˏ. 
 
ɉɪɢɧɢɦɚɟɦ ݊ = ʹ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ b=8 ɦɟɬɪɚ.  
Ɍɨɥɳɢɧɚ ɛɵɤɚ δʐ ˋˎˋ ݀: 
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݀ ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ܾ;                                                                                                 ሺ͸.ͳ͸ሻ 
 ݀ ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ͺ ˏ; 
 ݀ ൒ ሺͲ,ͻ͸ ÷ ͳ,ʹͺሻ ˏ. 

 
ȼɵɛɢɪɚɸ ɛɵɤ ɫ ݀ = ͳ,͵ ˏ.  
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɚ: 
˅ܤ  = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ݀ = ͺ ∙ ʹ + ሺʹ − ͳሻ ∙ ͳ,͵ = ͳ͹,͵ ˏ.                               ሺ͸.ͳ͹ሻ 
 
6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɡ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ - 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 02H . 

଴ଵܪ  = ( ொ˓˃˔ч௠∙஻∙√ଶ∙௚)మయ
,                                                                                                        ሺ͸.ͳͺሻ 

 
ɝɞɟ    m = 0,49– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɬɢɩɚ А. 

଴ଵܪ  = ( ͷͺ͸ Ͳ,Ͷͻ ∙ ͳ͸ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ሺͳ͸,ͺ͹ሻଶଷ = ͸.ͷͺ ˏ; 
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɥɧɵɣ 

ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ 
଴ଶܪ  = ( ொ˓˃˔ч௠∙𝜎˔ˉ∙𝜎೙∙஻∙√ଶ∙௚)మయ

,                                                                                              ሺ͸.ͳͻሻ 
 

ɝɞɟ  ɫɠ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ; 
n - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɟɦ ɱɬɨ ɩɨɞɬɨɩɥɟɧɢɹ 

ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ n= 1,0. 
ɉɪɢ ɧɚɥɢɱɢɢ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɡɞɚɧɢɟɦ Ƚɗɋ 

ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɩɥɨɬɢɧɵ ɢ ɛɟɪɟɝɨɜɨɝɨ ɭɫɬɨɹ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɤɨɷɮɮɢɰɢɟɧɬ 
ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ଴ߝ ∙ ுబభ௕  ,                                                                                               ሺ͸.ʹͲሻ 
 

ɝɞɟ  0 = 0,7 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ – ɩɪɢɧɢɦɚɟɦ 
ɨɤɪɭɝɥɭɸ ɮɨɪɦɭ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɬɨɤɭ. 
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 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ͸.ͷͺ  ͺ = Ͳ,ͺͺ;  
଴ଶܪ  = ሺ ͷͺ͸Ͳ,Ͷͻ ∙ Ͳ,ͺͺ ∙ ͳ ∙ ͳ͸ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ = ሺͳͻ,ͳͺሻଶ/ଷ = ͹,ͳ͹ˏ .   
 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
 ʜ = ଴ଶܪ − ߙ ∙ ଴ܸଶʹ ∙ ݃  ,                                                                                                        ሺ͸.ʹͳሻ 
 

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

଴ܸ = ܳ˓ሺߘʜʞʢ − ʓʜʏሻߘ ∙ ሺܤ + ሺ݊ − ͳሻ ∙ ሻ˄ߜ = ͷͺ͸ሺͷͺሻ ∙ ሺͳ͸ + ͳ ∗ ͳ.͵ሻ= Ͳ,ͷͺ ˏ/˔ .                                                                                            ሺ͸.ʹʹሻ 
      
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܪ  = ͹,ͳ͹ − ଵ,ଵ∙଴,ହ଼మଶ∙ଽ,଼ଵ = ͹,ͳ͹ − Ͳ,Ͳʹ = ͹,ͳ͸ͺ ˏ .   
 
Ɉɤɪɭɝɥɹɟɦ ɞɨ ɰɟɥɨɝɨ ɡɧɚɱɟɧɢɹ ܪ˔˕ = ͹,ͷ ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ʜ˔˕ = ͳͷͷ − ͹,ͷ = ͳͶ͹,ͷ ɦ.                                                      ሺ͸.ʹ͵ሻ 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͳͶ͹,ͷ + ͳ.͸ ∙ ͹,ͷ = ͳͷͻ,ͷ ˏ.                                     ሺ͸.ʹͶሻ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɩɨɥɭɱɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ  
ʒʞʞሺʣʞʢሻߘ  = ͳͷͻ,ͷ ɦ;                                                                                              ሺ͸.ʹͷሻ 
 ∇ʒʐʞ =  ∇ʜʞʢ + ℎଵ% + ∆ℎ௦௘௧ + ܽ;                                                                       ሺ͸.ʹ͸ሻ 

 ∇ʒʐʞ =  ͳͷͷ + Ͳ,ͳͻ͸ + Ͳ,ͲͲͲͲͺ͹͸ + Ͳ,ͷ = ͳͷͷ,͹ ˏ. 
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6.3.3 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɨ Ʉɪɢɝɟɪ-Ɉɮɢɰɟɪɨɜɭ 
 
ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɩɪɢɥɨɠɟɧɢɢ Ⱦ, ɜ ɬɚɛɥɢɰɟ Ⱦ.1. Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 6.1. 

 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.3.4 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ. 

ɋɨɩɪɹɠɟɧɢɟ ɛɭɪɧɨɝɨ ɩɨɬɨɤɚ ɫɨ ɫɩɨɤɨɣɧɵɦ ɩɪɨɢɫɯɨɞɢɬ ɜ ɮɨɪɦɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. ɉɪɢ ɷɬɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɝɥɭɛɢɧɵ h′′ୡ ɢ 
ɛɵɬɨɜɨɣ ɝɥɭɛɢɧɵ hʜʐ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ: 

1. h′′ୡ > hʜʐ − ɫɨɩɪɹɠɟɧɢɟ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ; 
2. h′′ୡ = hʜʐ −ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɩɪɵɠɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
3. h′′ୡ < hʜʐ − ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɧɚɞɜɢɧɭɬɨɝɨ (ɡɚɬɨɩɥɟɧɧɨɝɨ) ɩɪɵɠɤɚ. 
Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 hˍ˓ = √ ȽQଶ˓ሺB + ሺn − ͳሻδʐሻଶgయ ;                                                                                      ሺ͸.ʹ͹ሻ 
 hˍ˓ = √ ͳ,ͳ ∙ ͷͺ͸ ଶሺͳ͸ + ሺʹ − ͳሻ ∙ ͳ,͵ሻଶ ∙ ͻ,ͺͳ =య ͷ,ͲͶͺ ˏ. 
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ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 T଴ = ∇ʜʞʢ − ∇ˇː˃ = ͳͷͷ − ͻ͹ = ͷͺ ˏ.                                                            ሺ͸.ʹͺሻ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
 ξ୘బ = ୘బ୦ˍ˓ = ହ଼ହ,଴ସ଼ = ͳͳ,ͷ.                                                                                            ሺ͸.ʹͻሻ 

 
ɉɨ ɝɪɚɮɢɤɭ ɑɟɪɧɨɭɫɨɜɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ  φ = Ͳ,ͻ ˋ ξ୘బ ɨɩɪɟɞɟɥɢɦ ξ˔ ˋ ξ′′˔: 
 ξୡ = Ͳ,ʹ͵ͺ;        

 ξୡ′′ = ʹ,ͺʹ. 
 
ɉɟɪɜɚɹ ɢ ɜɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɪɚɜɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 hୡ′ = ξୡ ∙ hˍ˓ = Ͳ,ʹ͵ͺ ∙ ͷ,ͲͶͺ = ͳ,ʹ ˏ;                                                                   ሺ͸.͵Ͳሻ 
 hୡ′′ = ξୡ′′ ∙ hˍ˓ = ʹ,ͺʹ ∙ ͷ,ͲͶͺ = ͳͶ,ʹ͵ͷ ˏ;                                                            ሺ͸.͵ͳሻ 
  hʜʐ = ͹,ʹ ˏ; 

 ͳͶ,ʹ͵ͷ > ͹,ʹ.  
 
          ɉɨɥɭɱɢɥɢ h′′ୡ > hʜʐ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 
ɉɪɢ ɨɬɨɝɧɚɧɧɨɦ ɩɪɵɠɤɟ ɫɱɢɬɚɟɦ ɧɨɫɨɤ-ɬɪɚɦɩɥɢɧ. 
 
6.4 Ɋɚɫɱɟɬ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ ɢ ɨɬɥɟɬɚ ɞɚɥɶɧɨɫɬɢ ɫɬɪɭɢ 
 
ɋɯɟɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.2. 
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Ɋɢɫɭɧɨɤ 6.2 – ɋɯɟɦɚ ɤ ɪɚɫɱёɬɭ ɬɪɚɦɩɥɢɧɚ 

 
ɂɡ ɪɟɤɨɦɟɧɞɚɰɢɣ ɨɬɦɟɬɤɚ ɧɨɫɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜɵɲɟ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

 Ɉɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɫɥɭɱɚɟ ∇ɇȻmax=107,6 ɦ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɩɪɢɦɟɦ ɪɚɜɧɵɣ 2 ɦɟɬɪɭ. Ɍɨɝɞɚ ɨɬɦɟɬɤɚ ɧɨɫɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 

  ∇ʜʝʠ = ͳͲ͹,͸ + ʹ = ͳͲͻ,͸ ɦ.  
 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɧɨɫɤɟ: 
 𝑧ː = ∇ʜʞʢ − ∇ʜʝʠ = ͳͷͷ − ͳͲͻ,͸ = Ͷͷ,Ͷ ˏ.                                                   ሺ͸.͵ʹሻ 
 
Ⱦɚɥɟɟ, ɢɫɩɨɥɶɡɭɹ ɜɟɥɢɱɢɧɭ ɧɚɩɨɪɚ ɧɚ ɧɨɫɤɟ, ɨɩɪɟɞɟɥɢɦ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ 

ɧɟɦ: 
ːݒ  = 𝜑 ∙ √ʹ ∙ ݃ ∙ 𝑧ː = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ Ͷͷ,Ͷ = ʹ͸,ͺ͸ ˏ/˔;                                ሺ͸.͵͵ሻ 
  ܼ଴ = ∇ʜʞʢ − ∇ʜʐ୫ax = ͳͷͷ − ͳͲ͹,͸ = Ͷ͹,Ͷ ɦ.                                               ሺ͸.͵Ͷሻ 
 
Ɉɩɪɟɞɟɥɢɦ ɞɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
ܮ  = ˃ܭ ∙ 𝑧ː ∙ 𝜑ଶ ∙ sin ߙʹ ∙ ቌͳ + √ͳ + (𝑧଴𝑧ː − ͳ) ∙ ͳ𝜑ଶ ∙ sinଶߙቍ,                          ሺ͸.͵ͷሻ 
 

ɝɞɟ  Kɚ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɢɫɯɨɞɹ ɢɡ ɱɢɫɥɚ Ɏɪɭɞɚ: 
ݎܨ  = ௩మː௚∙ℎː = ଶ଺,଼଺మଽ,଼ଵ∙ଵ,ଷ଺ସ = ͷ͵,ͻͳ͹,                                                                           ሺ͸.͵͸ሻ

   
ɝɞɟ  hɧ ɨɩɪɟɞɟɥɢɥɢ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎː = ௤˅௩ː = ଷ଺,଺ଶହଶ଺,଼଺ = ͳ,͵͸Ͷ ˏ,                                                                                   ሺ͸.͵͹ሻ 
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ɝɞɟ     ݍ˅ = ொ஻ = ହ଼଺ଵ଺ = ͵͸,͸ʹͷ ˏଶ ˔.⁄                                                                                    ሺ͸.͵ͺሻ 
 
ɉɪɢ ɱɢɫɥɟ Ɏɪɭɞɚ ɛɨɥɶɲɟ 35 Ʉɚ=0,85 .  ɍɝɨɥ α ɩɪɢɧɢɦɚɟɬɫɹ 35°. 
ܮ  = Ͳ,ͺͷ ∙ Ͷͷ,Ͷ ∙ Ͳ,ͻଶ ∙ Ͳ,ͻͶ ∙ ቌͳ + √ͳ + (Ͷ͹,ͶͶͷ,Ͷ − ͳ) ∙ ͳͲ,ͻଶ ∙ Ͳ,͵͵ቍ = ͸ͳ,ͳ ˏ. 
 
ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɛɢɪɚɬɶ ɩɪɨɮɢɥɶ ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɨɬɥɟɬ ɫɬɪɭɢ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 

ɛɨɥɶɲɟ 0,4 ɨɬ 𝑧଴- ɧɚɩɨɪɚ ɫɨɡɞɚɜɚɟɦɨɝɨ ɩɥɨɬɢɧɨɣ, ɚ ɬɚɤ ɠɟ ɫ ɧɚɢɦɟɧɶɲɟɣ ɜɵɫɨɬɨɣ 
ɧɨɫɤɚ. 

ܮ  > Ͳ.Ͷ ∙ 𝑧଴;                                                                                                                    ሺ͸.͵ͻሻ 
 ͸ͳ,ͳ ˏ > ͳͺ,ͻ͸ ˏ. 

 
Ɉɩɪɟɞɟɥɢɦ ɝɥɭɛɢɧɭ ɪɚɡɦɵɜɚ: 
 ℎ˓˃ˊ = ݐ − ℎː˄,                                                               ሺ͸.ͶͲሻ

     
ɝɞɟ  t ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ൯ ∙ ݎܨ√ ∙ √ℎː˄݀ర ∙ ℎː = 

= ቀͲ,ͳ + Ͳ,Ͷͷ ∙ √ͷ͵,ͻͳ͹ర ቁ ∙ √ͷ͵,ͻͳ͹ ∙ √଻,ଶଵ ∙ ͳ,͵͸Ͷ = ͵ͷ,Ͷͷͺ ˏ.                   ሺ͸.Ͷͳሻ
  

Ɍɨɝɞɚ: 
 ℎ˓˃ˊ = ͵ͷ,Ͷͷͺ − ͹,ʹ = ʹͺ,ʹͷͺ ˏ. 
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɚɥɶɧɟɝɨ ɤɪɚɹ ɹɦɵ: 
ଵܮ  = ܮ + ௧௧௚𝛼భ.                                                                                                             ሺ͸.Ͷʹሻ 

 
ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ ɩɪɢɧɢɦɚɟɦ:  
 ܽ = ∇ʜʝʠ − ∇ˇːˑ = ͳͲͻ,͸ − ͻ͹ = ͳʹ,͸;                                                           ሺ͸.Ͷ͵ሻ 
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ଵߙ݃ݐ = ߙଶ݃ݐ√ + ʹ ∙ ݃ ∙ ሺͲ,ͷ ∙ ℎː ∙ cos ߙ + ܽ − ℎː˄ሻݒଶː ∙ ߙଶݏ݋ܿ
= √Ͳ,Ͷͻ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ ͳ,͵͸Ͷ ∙ Ͳ,ͺʹ + ͳʹ,͸ − ͹,ʹሻʹ͸,ͺ͸ଶ ∙ Ͳ,͸͹= Ͳ,ͺͷ͸.                                                                                                  ሺ͸.ͶͶሻ 

 
Ɍɨɝɞɚ: 
ଵܮ  = ͸ͳ,ͳ + ͵ͷ,ͶͷͺͲ,ͺͷ͸ = ͳͲʹ,ͷʹ͵ ˏ. 
  
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ  
 ܾ௣ = ʹ.ͷℎˍ˓ + ͵,͹ℎ˓˃ˊ = 2,5∙ ͷ,ͲͶͺ +3,7∙ ʹͺ,ʹͷͺ =117,175 ɦ.                          ሺ͸.Ͷͷሻ 
 
6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 

ɲɢɪɢɧɭ ɩɨɧɢɡɭ, ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ, ɨɩɪɟɞɟɥɹɸɬ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ௡: 

௡ܤ  = Ͳ,͹ − Ͳ,ͺℎ.                                                                                                           ሺ͸.Ͷ͸ሻ 
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ h ɪɚɜɧɚ: 
 

ɇɉɍ ɩɨɞh   .                                                              ሺ͸.Ͷ͹ሻ
     

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɜ ɇȻ ɢ ɪɚɜɧɚ: 
    ∇ʞʝʓ = ͻ͹ − ሺ2)=95;                                                                                                 ሺ͸.Ͷͺሻ 

 ℎ =155-95=60 ɦ. 
 
Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɤɨɧɫɬɪɭɢɪɭɸɬ, 

ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ 
ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ 
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ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ ɬɚɤɨɣ ɩɥɨɬɢɧɵ - ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ 
ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɦɨɠɧɨ 
ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 0,67÷0,7 : 

௡ܤ  = Ͳ,͹ ∙ 60=42 ɦ.  
 
Ⱦɚɥɟɟ ɩɪɢɧɢɦɚɟɦ ܤ௡ = Ͷʹ ˏ.  
 
6.5.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɝɥɭɛɢɧɧɵɯ (ɞɨɧɧɵɯ) ɜɨɞɨɫɛɪɨɫɨɜ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɜɨɞɨɫɛɪɨɫɚ. 
Ⱦɥɹ ɚɜɚɪɢɣɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ: 
 ܳ˓ = ܸ˒ ˑˎݐ௖˓ = ͵ʹ͹ͲͲͲͲͲͳͷͺͳͳʹͲͲ = ʹ,ͳ ˏଷ̝ ,                                                                           ሺ͸.Ͷͻሻ 
 

ɝɞɟ  ܸ˒ ˑˎ = ͵ʹ,͹ ˏˎː ˏଷ - ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  
ɇɚɡɧɚɱɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɣ ℎˑ˕˅ = ʹ ˏ 
ɇɚɯɨɞɢɦ ɩɥɨɳɚɞɶ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 

 𝜔 = ொ˓ఓ√ଶ௚ு = ଶ,ଵ ଴,଼√ଶ∙ଽ,଼ଵ∙ସ଻,ସ = ͺͲ,Ͳͷ ˏଶ,                                                                 ሺ͸.ͷͲሻ 
 

ɝɞɟ     ߤ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɜɨɞɨɫɛɪɨɫɨɜ ɫ ɩɥɚɜɧɵɦɢ ɜɯɨɞɚɦɢ ɢ ɧɟɛɨɥɶɲɨɣ 
ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ ɦɨɠɧɨ ɩɪɢɧɹɬɶ 0,8; 

H – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜ ɫɥɭɱɚɟ ɧɟɡɚɬɨɩɥɟɧɧɨɝɨ  
ɨɬɜɟɪɫɬɢɹ. 
ɉɪɢ ɡɚɬɨɩɥɟɧɧɨɦ ɨɬɜɟɪɫɬɢɢ ɩɪɢɧɢɦɚɟɦ: 
 

 H = ∇ʜʞʢ − ∇ʜʐ௠௔௫ = ͳͷͷ − ͳͲ͹,͸ = Ͷ͹,Ͷ ˏ.                                                ሺ͸.ͷͳሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ (ɨɛɳɚɹ ɲɢɪɢɧɚ ɨɬɜɟɪɫɬɢɣ): 
 

ܤ  = 𝜔ℎˑ˕˅ = ଼଴,଴ହଶ = ͶͲ ˏ.                                                                                              ሺ͸.ͷʹሻ 
 
ɉɪɢɧɢɦɚɟɦ ɱɢɫɥɨ ɨɬɜɟɪɫɬɢɣ ݊ = ͷ. ɒɢɪɢɧɚ ɨɬɜɟɪɫɬɢɣ ܤ = ͺ ˏ. 
 
6.6 Ɋɚɫɱɟɬ ɲɢɪɢɧɵ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 
 
ɒɢɪɢɧɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɦ ɢɫɯɨɞɹ ɢɡ ɮɭɧɤɰɢɣ. Ɇɟɫɬɧɨɫɬɶ ɜ ɫɬɜɨɪɟ ɫɤɚɥɢɫɬɚɹ, 

ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ ɧɚɥɢɱɢɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɞɚёɬ ɧɚɦ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɧɹɬɶ ɲɢɪɢɧɭ ɞɨɪɨɝɢ ɪɚɜɧɨɣ 3,5 ɦɟɬɪɨɜ, 3 ɦɟɬɪɚ ɜɵɞɟɥɢɦ ɞɥɹ 
ɩɟɪɟɞɜɢɠɟɧɢɹ ɩɟɲɟɯɨɞɨɜ ɢ 13,5 ɦɟɬɪɨɜ ɞɥɹ ɡɚɬɜɨɪɨɜ ɢ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. 
ɂɬɨɝɨ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɪɚɜɧɚ 20 ɦɟɬɪɚɦ. 
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6.7 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɲɜɵ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɶɹ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɢɯ ɪɚɫɤɪɵɬɢɹ ɜ 

ɦɨɧɨɥɢɬɧɵɯ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ 
ɩɨɫɬɨɹɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɟ ɢ ɨɫɚɞɨɱɧɵɟ ɲɜɵ, ɚ ɬɚɤɠɟ ɜɪɟɦɟɧɧɵɟ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɲɜɵ. 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɞɟɥɟɧɚ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ 
ɲɜɚɦɢ ɧɚ ɫɟɤɰɢɢ ɲɢɪɢɧɨɣ 13.5 ɦ. ɒɜɵ ɨɛɨɪɭɞɨɜɚɧɵ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ 
ɷɥɟɦɟɧɬɚɦɢ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. 

 
6.8 ɍɫɬɨɢ 
 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɨɣɫɬɜɨ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ – ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 

ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫɨ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ.  
 
6.9 Ȼɵɤɢ 
  
Ȼɵɤɢ ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɞɥɹ ɡɚɬɜɨɪɨɜ, ɦɨɫɬɨɜ (ɫɥɭɠɟɛɧɵɯ ɢ ɬɪɚɧɡɢɬɧɵɯ) ɢ 

ɩɨɞɜɢɠɧɵɯ ɢɥɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 
Ɋɚɡɦɟɪ ɢ ɤɨɧɫɬɪɭɤɰɢɹ ɛɵɤɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɢɩɨɦ ɡɚɬɜɨɪɨɜ, ɫɯɟɦɨɣ 

ɩɨɞɴёɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɬɢɩɨɦ ɦɨɫɬɨɜɵɯ ɩɟɪɟɯɨɞɨɜ ɢ ɬ.ɞ. 
ɉɪɢ ɪɚɡɪɟɡɤɟ ɛɵɤɚ ɫɤɜɨɡɧɵɦ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦ ɲɜɨɦ ɬɨɥɳɢɧɚ 

ɪɚɡɪɟɡɧɵɯ ɛɵɤɨɜ – 3.5 ɦ, ɜɯɨɞɧɨɣ ɨɝɨɥɨɜɨɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ. ȼ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɨɬɦɟɬɤɭ ɜɟɪɯɚ ɭɫɬɭɩɚ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ ɧɚ 2 ɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ 
ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. ɉɚɡɵ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ 
ɜɨɞɨɫɥɢɜɚ.  

 
6.10 ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɢ ɞɪɟɧɚɠ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ɪɚɡɦɟɳɟɧɢɹ 

ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ ɩɪɨɜɟɞɟɧɢɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɦɨɧɬɧɨ-
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɨɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 
ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɚɯ: 99,5 ɦ, 117,5 ɦ, 135,5 ɦ. ɉɨɩɟɪɟɱɧɵɟ ɪɚɡɦɟɪɵ 
ɝɚɥɟɪɟɢ 2,3 ∙ 3 ɦ. 

Ⱦɥɹ ɫɚɦɨɣ ɧɢɠɧɟɣ ɫɦɨɬɪɨɜɨɣ ɝɚɥɟɪɟɢ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ 
ɝɪɚɧɢ ɞɨ ɝɚɥɟɪɟɣ: 

 ˃ ൒ ͸Ͳ ∙ ଵ,ଶହଶହ = ͵ ɦ. 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɥɨɬɢɧɟ ɭɫɬɪɚɢɜɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ ɩɪɢɧɢɦɚɟɦ 

ɜɟɥɢɱɢɧɭ ɚ ɩɨ ɭɫɥɨɜɢɸ ɪɚɫɩɨɥɨɠɟɧɢɹ ɰɟɦɟɧɬɚɰɢɨɧɧɨ-ɞɪɟɧɚɠɧɨɣ ɝɚɥɟɪɟɢ. 
Ⱦɪɟɧɚɠ ɬɟɥɚ ɩɥɨɬɢɧɵ ɜɵɩɨɥɧɹɟɦ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ), 

ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ. 
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Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,6 ɦ; 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ – 2,5 ɦ. 

 
6.11 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 6.3. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɰɟɦ.ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙  ሺ͸.ͷ͵ሻ                                                                                                 ,˒ܤ
 

ɝɞɟ     ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ݈ଵ = Ͳ,Ͳͷͺ ∙ Ͷʹ = ʹ,ͶͶ ˏ.  
 ʞ˓ˋːˋˏ˃ˈˏ ݈ଵ = ͵ ˏ. 
 

 
Ɋɢɫɭɧɨɤ 6.3 - ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 

 
Ɋɚɫɫɬɨɹɧɢɟ ݈ଶɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ݈ଶ = Ͷ,ͺ ˏ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ௠௔௫ܪ = Ͳ,ͷ ∙ ͷ͵,ʹ = ʹ͸,͸ ˏ,                                                ሺ͸.ͷͶሻ 

 ˆˇˈ     H୫ax −  ˏ˃ˍ˔ˋˏ˃ˎ˟ː˞ˌ ː˃˒ˑ˓ , 
 H୫ax = ∇ʜʞʢ − hʜʐ ୫୧୬ = ͳͷͷ − ͳͲͳ,ͺ = ͷ͵,ʹ ɦ.                                           ሺ͸.ͷͷሻ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 

ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɩɪɢɧɢɦɚɟɬɫɹ 6,5 ɦ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
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˅˃ˊߜ  = ˓ˍܬܪ∆ ∙ ℎߛ  ,                                                                                                              ሺ͸.ͷ͸ሻ 
 

ɝɞɟ     ∆ܪ – ɧɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɡɚɜɟɫɭ;  ̱ܬ ˓ = ͳͷ– ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ; ߛℎ = ͳ,ʹͷ –  ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 
 ∆ʜ = ௗܪ − ௔௦ܪ = ͸Ͳ − ͳͶ,ʹ͵ͷ = Ͷͷ,͹͹ ˏ,                                                          ሺ͸.ͷ͹ሻ 
,௧ܪ     ˈˇˆ   .௔௦ - ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢܪ
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
˅˃ˊߜ  = Ͷͷ,͹͹ͳͷ ∙ ͳ,ʹͷ = ͵,ͺͳ ˏ. 
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ʹ͸,͸ = ͳ͵,͵ ˏ .                                                                  ሺ͸.ͷͺሻ 
 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 0,8 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 3 ɦ. 
 
6.12 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜɵɩɨɥɧɹɸɬ 

ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ 
ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ 
ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. 

 
6.13 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ 

ɫɢɥɵ ܩ˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. 
 ܵ˒ˎ = ͳʹ͹͵,ͺ͹ˏଶ.      
 
ȼɟɫ 1ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = ͳʹ͹͵,ͺ͹ ∙ ʹͲ ∙ ͻ,ͺͳ ∙ ʹͶͲͲʹͲ + ͵,ͷ = ʹͷͷʹͷ,ͳͲʹ ˍʜˏ,            ሺ͸.ͷͻሻ 
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ɝɞɟ ɩɥS  - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 
b - ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 

Ȼ
 - ɬɨɥɳɢɧɚ ɛɵɤɚ; 

Ȼ - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
 
ȼɟɫ ɛɵɤɚ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ˄ߩ ∙ ܾ݃ + ˄ߜ = ͳ͸ͳ͵,͹͹ͷ ∙ ͵,ͷ ∙ ʹͶͲͲ ∙ ͻ,ͺͳʹͲ + ͵,ͷ = ͷ͸ͷͺ,͹ͺͺ ˍʜˏ.            ሺ͸.͸Ͳሻ 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ ,                                                                                                 ሺ͸.͸ͳሻ 
 

ɝɞɟ     ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͳͷ͹,͹ − ͳͶ͹,ͷ + Ͳ,ͷሻ ∙ ʹͲ= ʹͳͶ ˏଶ.                                                                                                                       ሺ͸.͸ʹሻ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ʹͳͶ√ʹͳͶ ∙ ͻ,ͺͳ = ͳ͸ͺͻ,Ͳͻ ˍʜ.   
 
ȼɟɥɢɱɢɧɚ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɡɚɬɜɨɪ: 
 ܲ́ = ௪ߩ ∙ ݃ሺ∇ʜʞʢ − ∇ʒʑሻଶ ∙ Ͳ,ͷ ∙ ܾ = ͳͲͲͲ ∙ ͻ,ͺͳሺͳͷͷ − ͳͶ͹,ͷሻଶ ∙ Ͳ,ͷ ∙ ʹͲ= ͷͷͳͺ,ͳʹͷ ˍʜ.                                                                                    ሺ͸.͸͵ሻ 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
˓ˊݍ  ˃˔ч = ܳˊܾ = ͳ͸ͺͻ,ͲͻʹͲ = ͺͶ,Ͷͷ ˍʜ/ˏ.                                                                   ሺ͸.͸Ͷሻ 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɋ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ℎଵଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͸Ͳଶʹ = ͳ͹͸ͷͺ ˍʜ/ˏ ,                                       ሺ͸.͸ͷሻ 
 

ɝɞɟ     ℎଵ = ʜʞʢߘ − ʞʝʓߘ = ͳͷͷ − ͻͷ = ͸Ͳ ˏ ; 
 
ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
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ܶː = ௪ߩ ∙ ݃ ∙ ℎଶଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͸,ͺଶʹ = ʹʹ͸,ͺͳ ˍʜ/ˏ,                                     ሺ͸.͸͸ሻ 

 
ɝɞɟ     ℎଶ = ʢʜʐ௠𝑖௡ߘ  − ʞʝʓߘ = ͳͲͳ,ͺ − ͻͷ = ͸,ͺ ˏ.                                                ሺ͸.͸͹ሻ 

  
6.14 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
Cɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 

 ܹ˅ ˊ˅ = ܵˠ˒ ∙ ߛ˅ = ʹͺͷ,͸ ∙ ͳͲ = ʹͺͷ͸ ˍʜ/ˏ.                                                         ሺ͸.͸ͺሻ 
 

6.14.1 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [32]. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
ௗܪ  = ͷʹ,͵ ˏ;  
௧ܪ  = ͸,ͺ ˏ;  

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͷ͵,ʹ = ʹͳ,ʹͺˏ;                                                                  ሺ͸.͸ͻሻ 
௨ܪ  = ௗܪ − ௧ܪ = Ͷ͸,Ͷ ˏ;                                                                                           ሺ͸.͹Ͳሻ 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͷ͵,ʹ = ͳͲ,͸Ͷˏ.                                                                   ሺ͸.͹ͳሻ 

 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
 ˗ܹ = ܵˠ˒ ∙ ߛ˅ = ͵͹Ͳ,ʹ͹ ∙ ͳͲ = ͵͹Ͳʹ,͹ ˍʜ/ˏ.                                                      ሺ͸.͹ʹሻ 
 
6.14.2 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ଶː ቁ,                                                                                    ሺ͸.͹͵ሻ 

 
ɝɞɟ  ɧ  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (10 ɤɇ/ɦ3);  

ɧh - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ;  
ɧ =(20°) - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 

ଵ݌   = ͳͲ ∙ ͵ ∙ tanଶ ቀͶͷ − ଶ଴ଶ ቁ = ͳͶ,͹ ˍʜ/ˏଶ.                                                         ሺ͸.͹Ͷሻ 

  
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ. ɦ: 
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ுܧ  = ௣భ∙ℎ𝐻ଶ = ଵସ,଻∙ଷଶ = ʹʹ,Ͳͷ ɤɇ.                                                                               ሺ͸.͹ͷሻ 
 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ 

ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 
ଶ݌  = ːߛ ∙ ℎː ∙ ଶሺͶͷ݃ݐ − 𝜑ˆ˓ ʹሻ − ʹ ∙ ˔ˆ˓ ∙ ሺͶͷ݃ݐ − 𝜑ˆ˓ ʹሻ⁄⁄ .                              ሺ͸.͹͸ሻ 
 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ: 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻ ∙ ߛ˅ ,                                                                                          ሺ͸.͹͹ሻ 
 

ɝɞɟ  ɝɪ  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ (ɞɥɹ ɩɟɫɱɚɧɢɤɚ 25ɤɇ/ɦ); 

0n  - ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ (ɞɥɹ ɩɟɫɱɚɧɢɤɚ 0,2); ˅ߛ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
ߛ̂  ˓˅́ ˅ = ʹͷ − ሺͳ − Ͳ,ʹሻ ∙ ͳͲ = ͳ͹; 
ଶ݌  = ͳͲ ∙ ͵ ∙ ଶሺͶͷ݃ݐ − ͵ͷ ʹሻ − ʹ ∙ ͳͲͲ ∙ ሺͶͷ݃ݐ − ͵ͷ ʹሻ = −ͻͷ,ͺͻ⁄⁄ ɤɇ/ɦ2. 
 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɩɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
ː˒݌  = ߛ̂ ˓˅́ ˅ ∙ ℎ˒ː ∙ ଶሺͶͷ݃ݐ + 𝜑ˆ˓ ʹሻ + ʹ ∙ ˔ˆ˓ ∙ ሺͶͷ݃ݐ + 𝜑ˆ˓ ʹሻ⁄⁄ ,                       ሺ͸.͹ͺሻ 
 ˆˇˈ     ℎ˒ː = ʓʜʝߘ  − ʞʝʓߘ = ͻ͹ − ͻͷ = ʹ ˏ;                                                            ሺ͸.͹ͻሻ 
ː˒݌  = ͳ͹ ∙ ʹ ∙ ଶሺͶͷ݃ݐ + ͵ͷ ʹሻ + ʹ ∙ ͳͲͲ ∙ ሺͶͷ݃ݐ + ͵ͷ ʹሻ⁄⁄ ; 
ː˒݌  = ͷͲͻ,͵Ͷˍʜ/ˏʹ. 
 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ɝɪh , ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 

ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 
ଷ݌  = ሺℎː ∙ ːߛ + ℎˆ˓ ∙ ߛ̂ ˓˅́ ˅ሻ ∙ ଶሺͶͷ݃ݐ −𝜑ˆ˓ ʹሻ − ʹ ∙ ˔ ∙ ሺͶͷ݃ݐ − 𝜑ˆ˓ ʹሻ⁄⁄ ,                                                                              ሺ͸.ͺͲሻ 
 

ɝɞɟ     ℎˆ˓ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ ɨɬ ɧɢɡɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɞɨ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
ଷ݌  = ሺ͵ ∙ ͳͲ + ʹ ∙ ͳ͹ሻ ∙ ଶሺͶͷ݃ݐ − ͵ͷ ʹሻ − ʹ ∙ ͳͲͲ ∙ ሺͶͷ݃ݐ − ͵ͷ ʹሻ = −ͺ͸,͸ͻˍʜˏమ⁄⁄ . 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ:  
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 ʔˆ˓ = ʟమ+ʟయଶ ∙ ℎˆ˓ = −ଽହ,଼ଽ−଼଺,଺ଽଶ ∙ ʹ = −ͳͺʹ,ͷͺ ɤɇ;                                             ሺ͸.ͺͳሻ 
 ʔ˒˃˔ = ʟ˒ːଶ ∙ ℎ˒ː = ଼ଵ଴,ଵହଶ ∙ ʹ = ͷͲͻ,͵Ͷ ɤɇ.                                                              ሺ͸.ͺʹሻ 
 
Ɍɚɤ ɤɚɤ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ, ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɟɝɨ ɧɟ 

ɭɱɢɬɵɜɚɟɦ.  
 
6.15 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ 

ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ ;                                                                          ሺ͸.ͺ͵ሻ 
 ℎ૙ = 𝜋∙ℎభ%మఒ̅ = ଷ,ଵସ∙଴,ଵଽ଺మଶ,଼ହ = Ͳ,ͲͶ ɦ;                                                                             ሺ͸.ͺͶሻ 
 ܹ˅ ˑˎː = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,ͳͻ͸ (ʹ,ͺͷ͵,ͳͶ + Ͳ,ͲͶ ʹ ) = Ͳ,ͺͻ͵ ˍʜˏ. 
  
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
௖ߛ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ʹ,ͺͷ͸,ʹͺ − ͵ͅ ∙ Ͳ,ͳͻ͸ = Ͳ,͵ͺ ˏ.                                                    ሺ͸.ͺͷሻ 
 
ɉɥɟɱɨ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɦɨɦɟɧɬɨɜ: 
ߛ˅  ˑˎː = ∇ʜʞʢ − ∇ʞʝʓ − ௖ߛ = ͳͷͷ − ͻͷ − Ͳ,͵ͺ = ͷͻ,͸ʹˏ.                           ሺ͸.ͺ͸ሻ 
 
6.16 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 

 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ɋɚɫɱёɬ 
ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ 
ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

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

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.1, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ [34]. 
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Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD.  

 
Ɍɚɛɥɢɰɚ 6.1 - Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ϒf ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, 
ɤɇ 

ɋɢɥɚ∙ϒf, 
ɤɇ 

ɉɥɟɱɨ, 
ɦ 
 

Ɇɨɦɟɧɬ, 
ɤɇɦ 

Ɍɜ 1 ĺ 17658 17658 20 353160 
Ɍɧ 1 ĸ 226,81 226,8072 2,27 -514,85 
Gɛ 0.95 Ļ 5659 5375,848 7,45 -40050,07 
Gɩɥ 0.95 Ļ 25525 24248,85 5,36 -129973,8 
Wɜɡɜ 1 Ĺ 2856 2856 0 0 
Wɮ 1 Ĺ 3702,7 3702,7 10,12 37471,32 
ȿɧ 1.2 ĺ 22,05 26,46 3 79,38 

Wɜɨɥɧ 1 ĺ 0,893 0,892503 59,54 53,14 
ȿɩɚɫ 0,85 ĸ 509,34 432,937 0,67 -290,07 
qɡ 0.9 Ļ 84,45 76,00897 18,45 -1402,37 

∑ M 218532,67 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ, ɩɪɨɯɨɞɹɳɟɦ ɱɟɪɟɡ 

ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ): 
1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ˒ܤܰ + ͸ ∙ ∑ ˒ଶܤܯ  ,                                                                                               ሺ͸.ͺ͹ሻ 

 
ɝɞɟ     ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܤ˒ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 ܰ = ͹ͻ͸Ͷ,ʹ͸ + ͶͶͺͳͺ,Ͳͳ − ʹʹͺͲ,Ͳ − ͹͸͹ͳ,͵ + ͳͲ͹,͹ʹ = Ͷʹͻ͵ͺ,͸ͻ ɤɇ; 
 𝜎௨௬ = − Ͷʹͻ͵ͺ,͸ͻ͸Ͳ + ͸ ∙ ʹͻͳͻͺͻ,͹͸͸Ͳଶ = −ʹ͵Ͷ,ͻͷ ˍʜ/ˏଶ; 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ,                                                                         ሺ͸.ͺͺሻ 
 

ɝɞɟ ܪௗ௨ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:   
ௗ௨ܪ  = ∇ʜʞʢ − ∇ʞʝʓ = ͳͺͳ − ͳͲͶ = ͹͸ ˏ;                                                        ሺ͸.ͺͻሻ 

 
 ݉௨ = t݃  ଵ,                                                                                                                    ሺ͸.ͻͲሻߙ
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ɝɞɟ    ߙଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ t݃ ଵߙ = Ͳ. 

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ʹʹͲ,͵ͷ ∙ Ͳ − ͳͲ ∙ ͹͸ ∙ ሺͳ − Ͳሻ= −͹͸Ͳˍʜ/ˏଶ;                                                                                     ሺ͸.ͻͳሻ 
 𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ;                                                                                ሺ͸.ͻʹሻ 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ʹ͵Ͷ,ͻͷ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͹͸ ∙ Ͳ= −ʹ͵Ͷ,ͻͷ ˍʜ/ˏଶ;                                                                              ሺ͸.ͻ͵ሻ 
 𝜎ଷ௨ = ߛ˅− ∙ ௗ௨ܪ = −ͳͲ ∙ ͹͸ = −͹͸Ͳˍʜ/ˏଶ .                                                         ሺ͸.ͻͶሻ 
 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ˒ܤܰ − ͸ ∙ ∑ ˒ଶܤܯ = − Ͷʹͻ͵ͺ,͸ͻ͸Ͳ − ͸ ∙ ʹͻͳͻͺͻ,͹͸͸Ͳଶ= −ͳʹͲͺ,ʹͷ ˍʜˏଶ ;                                                                                   ሺ͸.ͻͷሻ 

 ݉௧ = ˔tg  ଶ,                                                                                                                   ሺ͸.ͻ͸ሻߙ
 

ɝɞɟ     ߙଶ = ͷͷ° – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ߛ˅ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ= = −ͳʹͳͲ,ͻͶ ∙ Ͳ,͹ͺଶ − ͳͲ ∙ ͵,ͺ ∙ ሺͳ − Ͳ,͹ͺଶሻ= −͹ͷʹ,ͻͺˍʜ/ˏଶ .                                                                               ሺ͸.ͻ͹ሻ 

 
ɇɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
ௗ௧ܪ  = ∇ʢʜʐሺܳʒЭʠሻ − ∇ʞʝʓ = ͳͲ͹,ͺ − ͳͲͶ = ͵,ͺˏ;                                        ሺ͸.ͻͺሻ 
 𝜏௫௬௧ = ߛ˅)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ = −ሺͳͲ ∙ ͵,ͺ − ͳʹͲͺ,ʹͷሻ ∙ Ͳ,͹ͺ= ͻͳ͵,͸͹ˍʜ/ˏଶ;                                                                                  ሺ͸.ͻͻሻ 
 𝜎ଵ௧ = ߛ˅− ∙ ͵,ͺ = −ͳͲ ∙ ͵,ͺ = −͵ͺ ˍʜ/ˏଶ;                                                        ሺ͸.ͳͲͲሻ 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ߛ˅ ∙ ௧ௗܪ ∙ ݉௧ଶ;                                                                      ሺ͸.ͳͲͳሻ 
 𝜎ଷ௧ = −ͳʹͲͺ,ʹͷ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͳͲ ∙ ͵,ͺ ∙ Ͳ,͹ͺଶ= −ͳͻʹͳ,ͷͻ ˍʜˏଶ .                                                                                 ሺ͸.ͳͲʹሻ 
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Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.2. 
 

Ɍɚɛɥɢɰɚ 6.2 - Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɟ 
ɇɚɩɨɪɧɚɹ 

ɝɪɚɧɶ 
ɇɢɡɨɜɚɹ 

ɝɪɚɧɶ 
ıɭ ,ɤɉɚ -120,01 -1606,63 
ıx ,ɤɉɚ -600 -821,93 
Ĳxy ,ɤɉɚ 0 1077,04 
ı1 ,ɤɉɚ -120,01 -38 
ı3 ,ɤɉɚ -600 -2360,56 

 
6.17 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 ൑ ௖ௗߛ ∙ ܴ௕,                                                                                              ሺ͸.ͳͲ͵ሻ 
 

ɝɞɟ     ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ߛ௟௖ = ͳ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ߛ௖ௗ = ͳ. 

 ܴ௕ ൒ ͳ,ʹͷ ∙ ͳ ∙ ͳͻʹͳ,ͷͻͳ = ʹͶͲͳ,ͻͻ.                                                                     ሺ͸.ͳͲͶሻ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 

ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲˍʜ/ˏଶ. 
 ʹͺͲͲ ˍʜ/ˏଶ > ʹͶͲ͹,Ͷ ˍʜ/ˏଶ. 

 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ; 
 −ʹʹͲ,͵ͷ ˍʜ/ˏଶ < Ͳ. 
 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ߛ˅ ∙ ;ௗ௨ܪ                                                                                                 ሺ͸.ͳͲͷሻ 
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ʹʹͲ,͵ͷ ˍʜˏమ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͹͸ = ͳͻͲ ˍʜ/ˏଶ. 

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 
 
6.18 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

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

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒ ;௡ߛ                                                                                                                ሺ͸.ͳͲ͸ሻ 
 ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ൯ ∙ t݃ 𝜑 + ܿ ∙ 𝜔 = = ሺ͹ͻ͸Ͷ,ʹ͸ + ͶͶͺͳͺ,Ͳͳ − ʹʹͺͲ,Ͳ − ͹͸͹ͳ,͵ + ͳͲ͹,͹ʹሻ ∙ Ͳ,͹ + ͳͲͲ ∙ ͸Ͳ= ͵͸Ͳͷ͹,Ͳͺ ˍʜ/ˏ ,                                                                           ሺ͸.ͳͲ͹ሻ 

 
ɝɞɟ     ݃ݐ𝜑 = Ͳ,͹– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɩɟɫɱɚɧɢɤ); ܿ = ͳͲͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ͸Ͳ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ 
ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ + ˒ܧ = ʹͺ͵͵ͳ,ʹͺ − ͹Ͳ,ͺ͵ + ͸͸,ͳ͹ + ͵Ͷ,͵͹ =ʹͺ͵͸Ͳ,ͻͻ ˍʜ/ˏ.                                                                                                                    ሺ͸.ͳͲͺሻ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɪɢɦɟɬ ɜɢɞ: 
 ͵͸Ͳͷ͹,Ͳͺ ∙ ͳʹͻͲ͵Ͷ,ͳ͸ ∙ ͳ = ͳ,ʹ͹; 

 ͳ,ʹͷͳ > ͳ,ʹͷ. 
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 

ɨɫɧɨɜɚɧɢɸ. 
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7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
7.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, ɧɚɱɢɧɚɹ ɨɬ 
ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 
Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 201,6 220 220 220 220 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɑɚɫɵ 3219 3219 3219 3219 3219 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ ∙ ɱ 1108965 1209780 1209780 1209780 1209780 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 2 2 2 2 2 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ ∙ ɱ 
16634,4

8 
18146,7 18146,7 18146,7 18146,7 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ ∙ ɱ 1092331 1191633 1191633 1191633 1191633 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ ∙ ɱ 1025 1058 1091 1131 1170 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 93,3 105,1 108,4 112,3 116,2 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 14,23 16,03 16,53 17,13 17,72 
 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ Ƚɗɋ ɢɦɟɟɬ ɦɟɫɹɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɟɛɨɥɶɲɨɟ 
ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɝɨɞɢɱɧɵɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ. 
 
7.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 
16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.) ɫ 
ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ 
ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɈȺɈ 
«ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 
ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ 
ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ 
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ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 
Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ ɪɚɫɯɨɞɚɦɢ, 
ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ 
ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ 
ɫɬɨɢɦɨɫɬɢ): 0,08%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɩɪɨɱɢɟ 
ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 
 
Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, ɬɵɫ. 

ɪɭɛ/Ɇȼɬ  ɋɭɦɦɚ, ɦɥɧ. ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 25,02 

ɉɪɨɱɢɟ 274,0 26,86 
ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 25,05 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.3. 
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Ɍɚɛɥɢɰɚ 7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,12 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,17 

Ɉɬ 16 ɞɨ 25 0,30 

ɋɜɵɲɟ 25 ɥɟɬ 0,40 
 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 7.4. 
 
Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ. ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ. ɪɭɛ./Ɇȼɬ 13,27 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 

0,001097 ɬɵɫ. 
ɪɭɛ./Ɇȼɬ·ɱ 

0,57 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 

0,000318 ɬɵɫ. 
ɪɭɛ./Ɇȼɬ·ɱ 

0,17 

ɂɬɨɝɨ  14,01 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ ∙ ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ 
ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
7.5. 
 
Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 254.1 254.8 254.8 254.8 254.8 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ. ɪɭɛ. 68.4 66.5 64.1 61.6 59.2 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 4.5 30.7 30.7 30.7 30.7 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ. 

4.3 4.2 4.0 5.8 5.5 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ. ɪɭɛ. 
6.0 199.6 199.6 199.6 199.6 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 8.2 86.6 93.3 93.3 93.3 
ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 345.4 642.3 646.5 645.8 643.1 

 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ 
ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 7.2). 
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Ɋɢɫɭɧɨɤ 7.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
7.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  
ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 

 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.6. 
 
Ɍɚɛɥɢɰɚ 7.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2027 2028 2029 2030 2031 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 728.6 1561.9 1630.6 1671.6 1707.9 

ɇȾɋ, ɦɥɧ. ɪɭɛ. 3630.0 3712.1 3779.8 3819.6 3854.8 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ. ɪɭɛ. 958.6 958.6 958.6 958.6 958.6 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ. ɪɭɛ. 131.6 126.0 120.4 114.8 109.2 
ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 5448.8 6358.6 6489.5 6564.6 6630.5 

 
7.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɰɟɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.7. 
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Ɍɚɛɥɢɰɚ 7.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ. ɪɭɛ. 19683.0 20243.3 20777.5 21306.7 21822.9 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ. ɪɭɛ. 649.0 648.4 645.8 643.1 640.4 
EBIT (ɩɪɢɛɵɥɶ ɞɨ 

ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ. ɪɭɛ. 19033.9 19594.9 20131.7 20663.6 21182.5 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ 
ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 3806.8 3919.0 4026.3 4132.7 4236.5 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ. ɪɭɛ. 15227.2 15675.9 16105.4 16530.9 16946.0 

 
ȼ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɝɨɞɨɜɨɣ ɩɪɢɛɵɥɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ 
ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɪɢɫɭɧɨɤ 7.3). 
 

Ɋɢɫɭɧɨɤ 7.3 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ 
 

ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɧɚɢɛɨɥɶɲɢɣ ɪɨɫɬ ɧɚɛɥɸɞɚɟɬɫɹ 
ɜ ɩɟɪɢɨɞ ɫ 2022 ɩɨ 2039 ɝɨɞ. 
 
7.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ (ɋɰɟɧɚɪɧɵɟ 
ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9). 
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7.6 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɤ ɬɚɤɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɣ 
ɩɪɢɤɚɡɨɦ ɈȺɈɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. №54 ɧɚ ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ 
Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24–16–1/20–113; 
ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ ɩɪɟɞ 
ɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋɊɨɫɫɢɢ» ɨɬ 31.03.2008ɝ. 
№155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24–16–1/20–113. 
ɜ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ«ɊɭɫȽɢɞɪɨ»ɧɚ2017–2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɩɪɨɞɭɤɬɚ «Project Expert ɮɢɪɦɵ Expertsystems». 
Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ 
ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɋɭɥɚɤ ɦɨɳɧɨɫɬɶɸ 
120 Ɇȼɬɫɨɫɬɚɜɥɹɟɬ20 ɥɟɬ; 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 
ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 
7.7 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɫɜɨɞɢɬɫɹ ɤ 
ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ. 
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
7.8. 
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Ɍɚɛɥɢɰɚ 7.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ɇɢɚɬɥɢɧɫɤɚɹ Ƚɗɋ 
ɧɚ ɪɟɤɟ ɋɭɥɚɤ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, 
ɦɟɫ. 92 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. 5679 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,17 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 13,7 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ. ɷɧɟɪɝɢɢ, ɪɭɛ./Ʉɜɬ ∙ ɱ 0.05 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 60804,1 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɞɨɥɥ./ɤȼɬ 1013,4 

 
7.8 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 
Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɢɬɫɹ ɩɪɢɬɨɤ ɢ ɨɬ ɧɚɥɨɝɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ 
ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.9. 
 
Ɍɚɛɥɢɰɚ 7.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ 

ɛɸɞɠɟɬ,  
ɦɥɧ. Ɋɭɛɥɟɣ 

953.85984 1123.56864 4166.355731 4411.1736 4418.0422 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ,  

ɦɥɧ. Ɋɭɛɥɟɣ 
964.035363 1249.79763 1354.940437 1199.391845 1107.0412 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ,  
ɦɥɧ. Ɋɭɛɥɟɣ 

1917.8952 2373.36627 5521.296168 5610.565445 5525.0834 

 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ–ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 
7.9 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɦɟɬɨɞ 
ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ 
ɩɨɤɚɡɚɬɟɥɶ. 



108 

 

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

1) – ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɩɪɨɟɤɬ; 
2) – ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
3) – ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
4) – ɢɧɵɯ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɧɚɥɨɝɨɜɵɯ ɜɵɩɥɚɬ, ɭɪɨɜɧɹ 

ɢɧɮɥɹɰɢɢ ɢ ɞɪ.).  
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɢɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥoɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 7.4. 
 

 
Ɋɢɫɭɧɨɤ 7.4 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥoɝɨɜ 

 
ɑɟɦ ɛɨɥɶɲɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɬɟɦ ɦɟɧɶɲɟ ɜɟɥɢɱɢɧɚ NPV. ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.5. 
 

 
Ɋɢɫɭɧɨɤ 7.5 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 
ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.6. 
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Ɋɢɫɭɧɨɤ 7.6 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
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8 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
8.1 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ 
ɩɪɢɟɦɚɦ ɪɚɛɨɬ, ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, 
ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ 
ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ 
ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

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

ɋɨɛɥɸɞɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ 
ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, 
ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ 
ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɨɪɝɚɧɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɟɯɧɢɱɟɫɤɢɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
Ɇɢɚɬɥɢɧɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɨɡɞɚɧɨ ɫɬɪɭɤɬɭɪɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ-ɫɥɭɠɛɚ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɤɨɧɬɪɨɥɸ (ɋɈɌ ɢ ɉɄ). 

Ʉɥɸɱɟɜɵɟ ɡɚɞɚɱɢ, ɜɵɩɨɥɧɹɟɦɵɟ ɋɈɌ ɢ ɉɄ: 
— ɨɩɪɟɞɟɥɟɧɢɟ ɰɟɥɟɣ, ɡɚɞɚɱ ɢ ɩɨɥɢɬɢɤɢ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ; 
— ɭɱɚɫɬɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 
Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ; 
— ɧɚɡɧɚɱɟɧɢɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɉɈ ɢ ɈɌ; 
— ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 

ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ 
ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ ɢɧɫɬɪɭɤɰɢɣ, 
ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - 
ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ 
ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ 
ɧɨɦɟɪ. 
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8.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ʉɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɠɚɪɚ, ɨɝɪɚɧɢɱɟɧɢɸ ɟɝɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɚɯ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ "ɉɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ", ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɜɟɞɨɦɫɬɜɟɧɧɵɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 
Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ, ɩɨɞɪɚɡɭɦɟɜɚɟɬ 
ɨɛɭɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɢ ɪɭɤɨɜɨɞɢɬɟɥɟɣ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɚɯ ɝɢɞɪɨɭɡɥɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ 
ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. ȼ 
ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. Ɍɭɲɟɧɢɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɟɦɤɨɫɬɢ, ɤɭɞɚ ɛɭɞɟɬ 
ɫɥɢɜɚɬɶɫɹ ɜɨɞɧɨ-ɦɚɫɥɹɧɚɹ ɫɦɟɫɶ, ɨɛɪɚɡɭɸɳɚɹɫɹ ɜɨ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. ȼ ɷɬɨɦ 
ɦɚɫɥɨɫɛɨɪɧɢɤɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɵ ɢ ɦɚɫɥɚ. 

ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɤɨɪɢɞɨɪɵ, ɬɭɧɧɟɥɢ ɫ ɤɚɛɟɥɹɦɢ 0,4 – 6 ɤȼ ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɤɢ, ɞɟɥɹɳɢɟ ɢɯ ɧɚ ɫɟɤɰɢɢ. ɇɚɥɢɱɢɟ ɫɤɜɨɡɧɵɯ ɨɬɜɟɪɫɬɢɣ 
ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ 1 ɤɨɪɢɞɨɪɚ (ɬɭɧɧɟɥɹ) ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɉɪɨɯɨɞɵ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɭɫɬɚɧɨɜɤɢ ɧɟɫɝɨɪɚɟɦɵɯ ɝɟɪɦɟɬɢɱɧɵɯ ɞɜɟɪɟɣ. 
ɉɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ ɫɤɜɨɡɶ ɫɬɟɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɝɟɪɦɟɬɢɱɧɨ ɡɚɞɟɥɚɧɵ. Ɇɚɫɥɹɧɨɟ 
ɯɨɡɹɣɫɬɜɨ ɫ ɪɟɡɟɪɜɭɚɪɚɦɢ, ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɣ ɢ ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, 
ɜɯɨɞɹɳɟɟ ɜ ɫɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ 
ɦɚɫɬɟɪɫɤɨɣ, ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɫɨɨɪɭɠɟɧɢɢ ɝɢɞɪɨɭɡɥɚ. Ɇɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ ɤɚɤ 
ɢɫɬɨɱɧɢɤ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɧɨɜɟɣɲɢɯ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɡɚɳɢɬ ɫ ɨɬɤɚɱɤɨɣ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɣ ɫ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. 

ɂɫɬɨɱɧɢɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɜɟɪɯɧɢɣ ɛɶɟɮ. 
ɉɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɟɬɫɹ ɫɚɦɨɬɟɱɧɨɣ ɫɢɫɬɟɦɟ, ɩɨɫɤɨɥɶɤɭ ɩɨ ɭɫɥɨɜɢɹɦ ɤɨɦɩɨɧɨɜɤɢ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɪɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ ɩɟɪɟɞ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɚɫɩɵɥɟɧɢɹ ɜɨɞɵ .ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɧɟɩɪɟɪɵɜɧɭɸ ɩɨɞɚɱɭ ɜɨɞɵ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɫɢɫɬɟɦɭ, ɨɧɢ ɡɚɤɨɥɶɰɨɜɚɧɵ ɢ 
ɪɚɡɞɟɥɟɧɵ ɫɟɤɰɢɨɧɧɵɦɢ ɡɚɞɜɢɠɤɚɦɢ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɨɫɬɨɹɧɧɨ ɡɚɩɨɥɧɟɧɵ ɜɨɞɨɣ, 
ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɟ ɦɟɧɟɟ +5°ɋ, ɩɪɨɤɥɚɞɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɨɬɤɪɵɬɨ. 

Ɋɚɡɪɚɛɨɬɚɧɵ ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɜ ɤɨɬɨɪɵɯ ɢɡɥɨɠɟɧɵ ɨɫɧɨɜɧɵɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ 
Ɇɢɚɬɥɢɧɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ: 

˗ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
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˗ ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ 
(ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɣ, ɜɧɟɩɥɚɧɨɜɵɣ ɢ ɰɟɥɟɜɨɣ), ɜ ɬɟɦɚɬɢɤɭ ɤɨɬɨɪɵɯ 
ɨɛɹɡɚɬɟɥɶɧɨ ɜɤɥɸɱɚɸɬɫɹ ɜɨɩɪɨɫɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɟɪɫɨɧɚɥɚ; 
˗ ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

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

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

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ "ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ 
ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ". 

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

ȼ ɰɟɥɹɯ ɜɵɹɜɥɟɧɢɹ ɧɚɪɭɲɟɧɢɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ 
ɩɪɢɜɥɟɱɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɤ ɩɪɨɜɟɞɟɧɢɸ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɛɭɞɭɬ ɫɨɡɞɚɜɚɬɶɫɹ ɩɨɠɚɪɧɨɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɢɫɫɢɢ. 

 
8.3 Ɉɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ 
 
ɇɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɢɞɟɧɬɢɮɢɰɢɪɭɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɪɢɫɤɢ: 
ɫɬɪɨɢɬɟɥɶɧɵɟ (ɪɚɛɨɬɚ ɧɚ ɜɵɫɨɬɟ, ɲɭɦ, ɜɢɛɪɚɰɢɹ, ɨɩɚɫɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɢ ɛɭɪɨɜɡɪɵɜɧɵɦɢ ɪɚɛɨɬɚɦɢ); 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɟ;  
ɪɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɫɨɨɪɭɠɟɧɢɹ ɠɟɫɬɤɢɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɣ; 
ɪɢɫɤɢ ɡɚɛɨɥɟɜɚɧɢɣ ɩɟɪɫɨɧɚɥɚ ɩɪɢɪɨɞɧɨ-ɨɱɚɝɨɜɵɦɢ ɢɧɮɟɤɰɢɹɦɢ. ɇɚ ɫɬɚɞɢɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɵɟ ɪɢɫɤɢ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɧɚ 
ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: 

− ɞɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɚɜɚɪɢɹɦɢ ɧɚ ȽɌɋ Ƚɗɋ;  
− ɞɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɚɜɚɪɢɹɦɢ ɧɚ ɨɛɴɟɤɬɚɯ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ Ƚɗɋ . 
ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɫɜɹɡɚɧɵ, ɜ 

ɨɫɧɨɜɧɨɦ, ɫ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɫɬɶɸ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɨɩɨɜɟɳɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɢ 
ɧɚɫɟɥɟɧɢɹ ɨ ɧɚɡɪɟɜɚɸɳɟɣ ɢɥɢ ɩɪɨɢɫɲɟɞɲɟɣ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. ɉɨɪɹɞɨɤ 
ɨɩɨɜɟɳɟɧɢɹ ɨɩɪɟɞɟɥɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɩɨɫɨɛɚ 109 
ɨɩɨɜɟɳɟɧɢɹ, ɤɨɝɞɚ ɩɟɪɟɞɚɱɚ ɫɢɝɧɚɥɨɜ, ɪɟɱɟɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɤɚɧɚɥɚɦ ɫɜɹɡɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɥɟɤɫɚ ɫɩɟɰɢɚɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɩɨɜɟɳɟɧɢɹ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
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ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɫɜɹɡɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ (ɨɩɨɜɟɳɟɧɢɹ), ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ 
ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɫɬɚɧɞɚɪɬɚɦ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɫɨɡɞɚɧɢɟ ɢ ɪɚɡɦɟɳɟɧɢɟ ɪɟɡɟɪɜɨɜ ɦɚɬɟɪɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ: ɪɟɡɟɪɜɧɵɟ ɡɚɩɚɫɵ ɝɪɭɧɬɨɜ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɨ ɜɫɟɯ 
ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɰɟɦɟɧɬɚɰɢɨɧɧɵɟ ɝɚɥɟɪɟɢ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɨɞɢɬɶ ɩɨɜɬɨɪɧɵɟ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ. 

ɋɧɢɠɟɧɢɟ ɪɢɫɤɨɜ ɞɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɡɞɨɪɨɜɶɹ ɩɟɪɫɨɧɚɥɚ ɢ ɧɚɫɟɥɟɧɢɹ. ȼɜɢɞɭ 
ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɨɩɚɫɧɨɫɬɢ ɢ ɡɧɚɱɢɦɵɯ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɢ ɪɚɡɜɢɬɢɢ 
ɚɜɚɪɢɣɧɵɯ ɫɰɟɧɚɪɢɟɜ ɧɚ ȽɌɋ Ƚɗɋ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɦɟɪɵ ɩɨ ɢɯ ɜɨɡɦɨɠɧɨɣ 
ɦɢɧɢɦɢɡɚɰɢɢ. Ⱦɟɬɚɥɶɧɨ ɷɬɢ ɜɨɩɪɨɫɵ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɪɚɦɤɚɯ 
ɩɨɞɝɨɬɨɜɤɢ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ, 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɜ Ⱦɟɤɥɚɪɚɰɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ɇɢɚɬɥɢɧɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɜ ɉɚɫɩɨɪɬɚɯ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɗɬɨ ɦɟɪɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɧɢɠɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɢ 
ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɢ ɪɟɚɥɢɡɚɰɢɸ ɷɤɨɥɨɝɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. Ɉɧɢ ɛɭɞɭɬ 
ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɫɪɨɤɚ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɨɛɴɟɤɬɚ. Ɇɟɪɵ 
ɫɦɹɝɱɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɣ ɞɨɥɠɧɵ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɣ ɛɚɡɵ ɢɥɢ ɠɟ ɩɪɢ 
ɜɵɹɜɥɟɧɢɢ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɪ. 

 
8.4 Ɏɥɨɪɚ ɢ Ɏɚɭɧɚ 
 

  ȼ ɡɚɩɨɜɟɞɧɢɤɟ ɨɛɢɬɚɟɬ 89 ɜɢɞɨɜ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, 248 - ɩɬɢɰ, ɜ ɬɨɦ ɱɢɫɥɟ 112 
ɝɧɟɡɞɹɳɢɯɫɹ, 15 ɜɢɞɨɜ ɩɪɟɫɦɵɤɚɸɳɢɯɫɹ, 9 - ɡɟɦɧɨɜɨɞɧɵɯ, 21 - ɪɵɛ, 1 - ɤɪɭɝɥɨɪɨɬɵɯ, 
ɛɨɥɟɟ 100 ɜɢɞɨɜ ɦɨɥɥɸɫɤɨɜ ɢ ɨɤɨɥɨ 10 000 ɜɢɞɨɜ ɧɚɫɟɤɨɦɵɯ. 116 Ɍɨɱɧɨɟ ɱɢɫɥɨ 
ɱɟɪɜɟɣ, ɪɚɤɨɨɛɪɚɡɧɵɯ, ɩɚɭɤɨɨɛɪɚɡɧɵɯ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɝɪɭɩɩ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ 
ɠɢɜɨɬɧɵɯ ɨɫɬɚɟɬɫɹ ɧɟɜɵɹɫɧɟɧɧɵɦ. Ȼɟɡɭɫɥɨɜɧɨ, ɧɚɢɛɨɥɟɟ ɭɹɡɜɢɦɵɦ ɡɜɟɧɨɦ 
ɩɪɢɪɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɵɟ ɦɥɟɤɨɩɢɬɚɸɳɢɟ. ȼ ɡɚɩɨɜɟɞɧɢɤɟ ɷɬɨ ɡɭɛɪ, 
ɛɥɚɝɨɪɨɞɧɵɣ ɨɥɟɧɶ, ɛɭɪɵɣ ɦɟɞɜɟɞɶ, ɡɚɩɚɞɧɨɤɚɜɤɚɡɫɤɢɣ ɬɭɪ, ɫɟɪɧɚ, ɪɵɫɶ, ɤɨɫɭɥɹ ɢ 
ɤɚɛɚɧ. Ɉɞɧɚɤɨ ɰɟɥɵɣ ɪɹɞ ɦɟɥɤɢɯ ɜɢɞɨɜ ɡɜɟɪɟɣ ɬɚɤ ɠɟ ɧɭɠɞɚɟɬɫɹ ɜ ɷɤɫɬɪɟɧɧɵɯ ɦɟɪɚɯ 
ɫɨɯɪɚɧɟɧɢɹ ɢ ɜ ɞɟɬɚɥɶɧɨɦ ɢɡɭɱɟɧɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɛɚɪɫɭɤ, ɤɚɜɤɚɡɫɤɚɹ ɧɨɪɤɚ, ɜɵɞɪɚ ɢ 
ɞɪ. ɀɢɜɨɬɧɵɣ ɦɢɪ ɡɚɩɨɜɟɞɧɢɤɚ ɧɟɨɞɧɨɪɨɞɟɧ ɩɨ ɫɜɨɟɦɭ ɩɪɨɢɫɯɨɠɞɟɧɢɸ. Ɂɞɟɫɶ 
ɜɫɬɪɟɱɚɸɬɫɹ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɫɪɟɞɢɡɟɦɧɨɦɨɪɫɤɨɣ, ɤɚɜɤɚɡɫɤɨɣ, ɤɨɥɯɢɞɫɤɨɣ ɢ 
ɟɜɪɨɩɟɣɫɤɨɣ ɮɚɭɧ. ɗɧɞɟɦɢɱɧɵɟ ɢ ɪɟɥɢɤɬɨɜɵɟ ɜɢɞɵ ɜɫɬɪɟɱɚɸɬɫɹ ɜɨ ɜɫɟɯ ɜɵɫɨɬɧɵɯ 
ɩɨɹɫɚɯ ɝɨɪ. ȼ ɡɚɩɨɜɟɞɧɢɤɟ ɩɪɨɯɨɞɢɬ ɡɚɩɚɞɧɚɹ ɝɪɚɧɢɰɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɦɧɨɝɢɯ 
ɜɵɫɨɤɨɝɨɪɧɵɯ ɤɚɜɤɚɡɫɤɢɯ ɢ ɥɟɫɧɵɯ ɤɨɥɯɢɞɫɤɢɯ ɜɢɞɨɜ ɠɢɜɨɬɧɵɯ. Ɋɟɤɚ ɢɦɟɟɬ ɜɚɠɧɨɟ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ. Ɉɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɨɪɨɲɟɧɢɹ 
ɩɪɢɥɟɝɚɸɳɢɯ ɫɟɥ ɢ ɩɨɥɟɣ. 

Ɏɥɨɪɚ Ʉɚɜɤɚɡɫɤɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ ɧɚɫɱɢɬɵɜɚɟɬ 3000 ɜɢɞɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɛɨɥɟɟ 
ɩɨɥɨɜɢɧɵ - ɫɨɫɭɞɢɫɬɵɟ ɪɚɫɬɟɧɢɹ. ɉɪɟɨɛɥɚɞɚɸɳɢɦɢ ɫɟɦɟɣɫɬɜɚɦɢ ɹɜɥɹɸɬɫɹ 
ɚɫɬɪɨɜɵɟ (223 ɜɢɞɚ), ɦɹɬɥɢɤɨɜɵɟ(114), ɪɟɡɚɧɧɵɟ (108), ɛɨɛɨɜɵɟ (82) ɢ ɬ.ɞ. Ʌɟɫɧɚɹ 
ɮɥɨɪɚ ɜɤɥɸɱɚɟɬ ɛɨɥɟɟ 900 ɜɢɞɨɜ, ɱɚɫɬɶ ɤɨɬɨɪɵɯ ɜɫɬɪɟɱɚɟɬɫɹ ɬɚɤɠɟ ɜ ɝɨɪɧɨɥɭɝɨɜɨɦ 
ɩɨɹɫɟ. Ɉɛɳɟɟ ɱɢɫɥɨ ɜɵɫɨɤɨɝɨɪɧɵɯ ɪɚɫɬɟɧɢɣ ɩɪɟɜɵɲɚɟɬ 800 ɜɢɞɨɜ. Ⱦɟɪɟɜɶɹ ɢ 
ɤɭɫɬɚɪɧɢɤɢ ɫɨɫɬɚɜɥɹɸɬ 165 ɜɢɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 142 - ɥɢɫɬɨɩɚɞɧɵɯ, 16 - ɜɟɱɧɨɡɟɥɟɧɵɯ 
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ɥɢɫɬɜɟɧɧɵɯ ɢ 7 - ɯɜɨɣɧɵɯ. Ⱦɥɹ ɮɥɨɪɵ ɡɚɩɨɜɟɞɧɢɤɚ ɯɚɪɚɤɬɟɪɧɨ ɧɚɥɢɱɢɟ ɞɪɟɜɧɢɯ 
ɜɢɞɨɜ ɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ, ɢɦɟɸɳɢɯ ɨɝɪɚɧɢɱɟɧɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. Ʉɚɠɞɨɟ ɩɹɬɨɟ 
ɪɚɫɬɟɧɢɟ ɡɚɩɨɜɟɞɧɢɤɚ ɹɜɥɹɟɬɫɹ ɷɧɞɟɦɢɤɨɦ ɢɥɢ ɪɟɥɢɤɬɨɦ. ɋɜɨɟɨɛɪɚɡɢɟ ɮɥɨɪɟ 
ɡɚɩɨɜɟɞɧɢɤɚ ɩɪɢɞɚɸɬ ɩɚɩɨɪɨɬɧɢɤɢ (ɨɤɨɥɨ 40 ɜɢɞɨɜ), ɨɪɯɢɞɟɢ (ɛɨɥɟɟ 30 ɜɢɞɨɜ), 
ɜɟɱɧɨɡɟɥɟɧɵɟ ɢ ɡɢɦɧɟɡɟɥɟɧɵɟ ɜɢɞɵ, ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɞɟɤɨɪɚɬɢɜɧɵɯ ɪɚɫɬɟɧɢɣ. Ɍɚɤ, ɢɡ 
ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɧɚ Ʉɚɜɤɚɡɟ 5 ɜɢɞɨɜ ɪɨɞɨɞɟɧɞɪɨɧɨɜ - 3 (ɩɨɧɬɢɣɫɤɢɣ, ɤɚɜɤɚɡɫɤɢɣ ɢ 
ɠɟɥɬɵɣ) ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɡɚɩɨɜɟɞɧɢɤɟ. ɉɪɚɤɬɢɱɟɫɤɢ ɩɨ ɜɫɟɦɭ ɡɚɩɨɜɟɞɧɢɤɭ 
ɟɞɢɧɢɱɧɵɦɢ ɞɟɪɟɜɶɹɦɢ ɢ ɧɟɛɨɥɶɲɢɦɢ ɝɪɭɩɩɚɦɢ ɜɫɬɪɟɱɚɟɬɫɹ ɬɢɫ ɹɝɨɞɧɵɣ. ɗɬɨ 
ɞɪɟɜɧɟɟ ɜɟɱɧɨɡɟɥɟɧɨɟ ɯɜɨɣɧɨɟ ɞɟɪɟɜɨ ɫɩɨɫɨɛɧɨ ɞɨɠɢɜɚɬɶ ɞɨ 2-2,5 ɬɵɫ. ɥɟɬ, ɢ ɬɚɤɢɟ 
ɩɚɬɪɢɚɪɯɢ - ɧɟ ɪɟɞɤɨɫɬɶ ɜ ɏɨɫɬɢɧɫɤɨɦ ɨɬɞɟɥɟ ɡɚɩɨɜɟɞɧɢɤɚ - ɜɫɟɦɢɪɧɨ ɢɡɜɟɫɬɧɨɣ 
ɬɢɫɨɫɚɦɲɢɬɨɜɨɣ ɪɨɳɟ. ɇɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 

 
8.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ɇɢɚɬɥɢɧɫɤɨɣ 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;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɪɨɰɟɫɫɚɦɢ: 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɨɜ;  
ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ 

ɋɭɥɚɤ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ɇɢɚɬɥɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
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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 ɨɬ01.07.1985 № 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. 

 
8.6 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.  

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.  
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- 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. 

 
8.7 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;         

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ. 
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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. 

 
8.8  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: 

6.1 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
 
M = (N∙q)/(100%)∙ρ, ɬ,                                                                                          (8.1) 
 

ɝɞɟ    N- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (396000 ɦ3) 
q- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,8%) 
ρ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (ρ =2,5 ɬ/ɦ3) 
 
M = (396000∙1,8)/(100%)∙2,5 = 17820 ɬ. 
 
Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, 

ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɇɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 
 
M=(N∙q)/(100%)∙ρ, ɬ,                                                                                            (8.2) 
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ɝɞɟ    N- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (85 ɬ) 
q- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,0%) 
ρ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (ρ =2,0 ɬ/ɦ3) 
 
M = (85∙1,0)/(100%)∙2,0 = 1,7 ɬ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 17820 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,7 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. 

 
8.9  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

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

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

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

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

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

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

ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ 

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

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ 
ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ ɋɭɥɚɤ ɨɬ ɫɛɪɨɫɨɜ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ. Ɇɢɚɬɥɢ , ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ 
ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02 : 



119 

 

- 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 Ɂɚɳɢɬɚ ɛɥɨɤɨɜ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
 
 ɋɟɝɨɞɧɹ ɧɚ ɫɦɟɧɭ ɬɪɚɞɢɰɢɨɧɧɵɦ ɪɟɥɟɣɧɵɦ ɡɚɳɢɬɚɦ ɧɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ 
ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ ɜɫё ɚɤɬɢɜɧɟɟ ɩɪɢɯɨɞɹɬ ɫɨɜɪɟɦɟɧɧɵɟ ɰɢɮɪɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ, 
ɫɨɱɟɬɚɸɳɢɟ ɜ ɫɟɛɟ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ, ɚɜɬɨɦɚɬɢɤɢ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɫɢɬɶ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɢɯ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɱɬɨ ɜ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɜɟɥɢɱɢɧɭ 
ɭɳɟɪɛɚ ɨɬ ɩɟɪɟɪɵɜɨɜ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ. 
 Ɉɬɤɚɡ ɨɬ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɫɬɚɬɢɱɟɫɤɢɯ ɪɟɥɟ, ɨɛɥɚɞɚɸɳɢɯ 
ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɝɚɛɚɪɢɬɚɦɢ, ɩɨɡɜɨɥɢɥ ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɨ ɪɚɡɦɟɲɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ 
ɩɚɧɟɥɹɯ ɊɁȺ. Ɍɚɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɥɢ ɡɚɧɢɦɚɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɦɟɫɬɚ. ɉɪɢ 
ɷɬɨɦ ɭɩɪɚɜɥɟɧɢɟ ɩɨɫɪɟɞɫɬɜɨɦ ɫɟɧɫɨɪɧɵɯ ɤɧɨɩɨɤ ɢ ɞɢɫɩɥɟɹ ɫɬɚɥɨ ɛɨɥɟɟ ɧɚɝɥɹɞɧɵɦ 
ɢ ɭɞɨɛɧɵɦ. 
 Ȼɨɥɶɲɢɧɫɬɜɨ ɮɢɪɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ ɩɪɟɤɪɚɳɚɸɬ ɜɵɩɭɫɤ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɪɟɥɟ ɢ ɭɫɬɪɨɣɫɬɜ ɢ ɩɟɪɟɯɨɞɹɬ ɧɚ ɰɢɮɪɨɜɭɸ ɷɥɟɦɟɧɬɧɭɸ ɛɚɡɭ. 
ɉɟɪɟɯɨɞ ɧɚ ɧɨɜɭɸ ɷɥɟɦɟɧɬɧɭɸ ɛɚɡɭ ɪɚɫɲɢɪɹɟɬ ɟɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢ 
ɭɩɪɨɳɚɟɬ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɂɦɟɧɧɨ ɩɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
ɨɱɟɧɶ ɛɵɫɬɪɨ ɡɚɧɢɦɚɸɬ ɦɟɫɬɨ ɭɫɬɚɪɟɜɲɢɯ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɢ 
ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɵɯ ɪɟɥɟ. 
 Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ 
ɭ ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɵɯ, ɚ ɬɟɦ ɛɨɥɟɟ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ. Ɍɚɤ, ɦɨɳɧɨɫɬɶ, 
ɩɨɬɪɟɛɥɹɟɦɚɹ ɨɬ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɧɚɯɨɞɢɬɫɹ ɧɚ 
ɭɪɨɜɧɟ 0,1- 0,5 ȼȺ, ɚɩɩɚɪɚɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ – ɜ ɩɪɟɞɟɥɚɯ 2–5 % ɤɨɷɮɮɢɰɢɟɧɬ 
ɜɨɡɜɪɚɬɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ ɫɨɫɬɚɜɥɹɟɬ 0,96-0,97. 
 ɉɟɪɟɯɨɞ ɧɚ ɰɢɮɪɨɜɵɟ ɫɩɨɫɨɛɵ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɭɫɬɪɨɣɫɬɜɚɯ ɊɁȺ ɧɟ 
ɩɪɢɜɟɥ ɤ ɩɨɹɜɥɟɧɢɸ ɤɚɤɢɯ-ɥɢɛɨ ɧɨɜɵɯ ɩɪɢɧɰɢɩɨɜ ɩɨɫɬɪɨɟɧɢɹ ɡɚɳɢɬɵ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɧɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɢɥ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɤɚɱɟɫɬɜɚ ɪɟɥɟ. 
ɋɨɜɪɟɦɟɧɧɵɟ ɰɢɮɪɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ ɊɁȺ ɢɧɬɟɝɪɢɪɨɜɚɧɵ ɜ ɪɚɦɤɚɯ ɟɞɢɧɨɝɨ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɮɭɧɤɰɢɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɢɡɦɟɪɟɧɢɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɨɣ. Ɍɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɫɬɪɭɤɬɭɪɟ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ (Ⱥɋɍ Ɍɉ) 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɹɜɥɹɸɬɫɹ ɨɤɨɧɟɱɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ. ȼ 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɰɢɮɪɨɜɵɯ ɤɨɦɩɥɟɤɫɚɯ ɊɁȺ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɤ 
ɧɨɜɵɦ ɧɟɬɪɚɞɢɰɢɨɧɧɵɦ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ — ɧɚ 
ɨɫɧɨɜɟ ɨɩɬɨɷɥɟɤɬɪɨɧɧɵɯ ɞɚɬɱɢɤɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɛɟɡ ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ 
ɫɟɪɞɟɱɧɢɤɨɜ ɢ ɬ. ɞ. ɗɬɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɧɟɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɨɛɥɚɞɚɸɬ 
ɨɱɟɧɶ ɜɵɫɨɤɢɦɢ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɧɨ ɢɦɟɸɬ ɦɚɥɭɸ ɜɵɯɨɞɧɭɸ 
ɦɨɳɧɨɫɬɶ ɢ ɧɟɩɪɢɝɨɞɧɵ ɞɥɹ ɪɚɛɨɬɵ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ. 
 ɐɢɮɪɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ ɊɁ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢɦɟɸɬ ɦɧɨɝɨ ɨɛɳɟɝɨ, ɚ ɢɯ 
ɫɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɨɱɟɧɶ ɩɨɯɨɠɢ. 
 ɐɟɧɬɪɚɥɶɧɵɦ ɭɡɥɨɦ ɰɢɮɪɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɦɢɤɪɨɗȼɆ, ɤɨɬɨɪɚɹ 
ɱɟɪɟɡ ɫɜɨɢ ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɨɛɦɟɧɢɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɩɟɪɢɮɟɪɢɣɧɵɦɢ 
ɭɡɥɚɦɢ. ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɡɥɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɩɪɹɠɟɧɢɟ 
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ɦɢɤɪɨɗȼɆ (ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ) ɫ ɜɧɟɲɧɟɣ ɫɪɟɞɨɣ: ɞɚɬɱɢɤɚɦɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ, ɨɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɨɩɟɪɚɬɨɪɨɦ ɢ ɬ. ɞ. 
 ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɪɟɚɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɊɁ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɧɟɫɤɨɥɶɤɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ (Ɇɉ), ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɡɚɧɹɬ ɪɟɲɟɧɢɟɦ 
ɨɬɞɟɥɶɧɨɝɨ ɮɪɚɝɦɟɧɬɚ ɨɛɳɟɣ ɡɚɞɚɱɢ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɝɨ 
ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ. 
 Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ 
ɹɜɥɹɟɬɫɹ ɛɥɨɤ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ.  
 Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɨɝɨ ɬɟɪɦɢɧɚɥɚ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ 
ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ. 
 ɇɚɱɢɧɚɹ ɫ ɩɭɧɤɬɚ 9.5 ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɧɟɫɤɨɥɶɤɨ ɡɚɳɢɬ ɨɬ ɈɁɁ. 
ȼɵɹɜɥɟɧɵ ɢɯ ɨɫɨɛɟɧɧɨɫɬɢ, ɞɨɫɬɨɢɧɫɬɜɚ, ɧɟɞɨɫɬɚɬɤɢ. ɉɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɡɚɳɢɬ ɨɬ 
ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ. 
 

9.1 Ɉɛɳɢɟ ɩɪɢɧɰɢɩɵ ɜɵɩɨɥɧɟɧɢɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ 
ɡɚɳɢɬɵ 

 
ɋɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɪɚɡɥɢɱɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ ɢɦɟɸɬ ɦɧɨɝɨ ɨɛɳɟɝɨ. 
ɐɟɧɬɪɚɥɶɧɵɦ ɭɡɥɨɦ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɦɢɤɪɨ ɗȼɆ, ɤɨɬɨɪɚɹ ɱɟɪɟɡ 

ɫɢɫɬɟɦɧɭɸ ɲɢɧɭ ɨɛɦɟɧɢɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɩɟɪɢɮɟɪɢɣɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɋ 
ɩɨɦɨɳɶɸ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɜɹɡɶ ɦɢɤɪɨ ɗȼɆ ɫ ɜɧɟɲɧɟɣ 
ɫɪɟɞɨɣ: ɞɚɬɱɢɤɚɦɢ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɫɪɟɞɫɬɜɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ 
ɨɛɴɟɤɬɨɦ, ɷɥɟɦɟɧɬɚɦɢ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɨɩɟɪɚɬɨɪɨɦ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ ɊɁȺ ɢɦɟɟɬ ɫɪɟɞɫɬɜɚ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɨɣ ɢ ɞɢɫɤɪɟɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

Ⱦɥɹ ɜɜɨɞɚ ɥɨɝɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɯɨɞɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 
ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɥɨɝɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɤɨɧɬɚɤɬɵ ɪɚɡɥɢɱɧɵɯ ɤɨɦɦɭɬɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ (ɪɟɥɟ, ɛɥɨɤ-ɤɨɧɬɚɤɬɵ ɢ ɞɪ.), ɚ 
ɬɚɤɠɟ ɤɧɨɩɤɢ ɢ ɤɥɸɱɢ ɭɩɪɚɜɥɟɧɢɹ. 

Ⱦɥɹ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɯɨɞɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ, 
ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɰɢɮɪɨɜɵɟ ɤɨɞɵ. ɗɬɭ ɮɭɧɤɰɢɸ 
ɫɨɜɦɟɫɬɧɨ ɜɵɩɨɥɧɹɸɬ ɜɯɨɞɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ, 
ɦɭɥɶɬɢɩɥɟɤɫɨɪ ɢ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. 

Ⱦɥɹ ɜɵɞɚɱɢ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɝɧɚɥɨɜ ɨ ɪɚɛɨɬɟ ɡɚɳɢɬɵ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜɵɯɨɞɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɥɨɝɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɊɁȺ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɪɟɞɫɬɜɚ 
ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ (ɧɚɩɪɢɦɟɪ, ɠɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɢɧɞɢɤɚɬɨɪ). 

ɇɟɨɛɯɨɞɢɦɵɦ ɷɥɟɦɟɧɬɨɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ 
ɛɥɨɤ ɩɢɬɚɧɢɹ. 
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9.2 ɉɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ Ɇɉ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬ 
 
ɉɪɟɢɦɭɳɟɫɬɜɚ: 
1. Ʉɨɦɩɚɤɬɧɨɫɬɶ; 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɩɨɡɜɨɥɢɥɨ ɭɦɟɫɬɢɬɶ ɜɟɫɶ 

ɤɨɦɩɥɟɤɬ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ ɜ ɨɞɢɧ ɲɤɚɮ, ɜɦɟɫɬɨ ɰɟɥɨɣ ɩɚɧɟɥɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɡɚɳɢɬ ɧɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɛɚɡɟ. 

2. Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ; 
ɋɨɜɪɟɦɟɧɧɵɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɬɟɪɦɢɧɚɥɵ ɫɩɨɫɨɛɧɵ ɩɨɦɢɦɨ ɡɚɳɢɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤɠɟ ɜɟɫɬɢ ɦɨɧɢɬɨɪɢɧɝ ɟɝɨ ɫɨɫɬɨɹɧɢɹ, ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɢɝɧɚɥɢɡɚɰɢɸ 
ɩɨ ɰɢɮɪɨɜɵɦ ɤɚɧɚɥɚɦ. Ɍɚɤɠɟ ɫɬɨɢɬɶ ɨɬɦɟɬɢɬɶ ɫɩɨɫɨɛɧɨɫɬɶ ɬɟɪɦɢɧɚɥɚ ɤ 
ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɟ. 

3. Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ; 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɬɱɢɤɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨɡɜɨɥɢɥɨ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɹ ɚɧɚɥɨɝɨɜɵɯ ɜɟɥɢɱɢɧ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɪɟɥɟ. 
4. ɂɧɮɨɪɦɚɬɢɜɧɨɫɬɶ. 
ɇɚ ɩɥɚɬɟ ɢɧɞɢɤɚɰɢɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɹ ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ 

ɩɟɪɫɨɧɚɥɚ ɢɧɮɨɪɦɚɰɢɹ, ɩɨɡɜɨɥɹɹ ɛɵɫɬɪɟɟ ɢ ɩɪɚɜɢɥɶɧɟɟ ɪɟɚɝɢɪɨɜɚɬɶ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɢ. 
Ɍɚɤɠɟ ɬɟɪɦɢɧɚɥ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɫɬɨɹɧɧɭɸ ɡɚɩɢɫɶ ɜɫɟɯ ɫɢɝɧɚɥɨɜ ɜɨ ɜɫɬɪɨɟɧɧɨɦ 
ɪɟɝɢɫɬɪɚɬɨɪɟ ɢ ɨɫɰɢɥɥɨɝɪɚɮɟ. 

5. Ɇɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɜɢɠɧɵɯ ɭɡɥɨɜ; 
ɉɨ ɫɭɬɢ ɟɞɢɧɫɬɜɟɧɧɵɦɢ ɩɨɞɜɢɠɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɬɟɪɦɢɧɚɥɚ ɹɜɥɹɸɬɫɹ 

ɜɵɯɨɞɧɵɟ ɪɟɥɟ ɛɥɨɤɚ ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ 
ɭɫɬɪɨɣɫɬɜɚ. 

6. ɋɩɨɫɨɛɧɨɫɬɶ ɫ ɩɨɦɨɳɶɸ ɫɟɬɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɟɪɟɞɚɜɚɬɶ ɚɤɬɭɚɥɶɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

Ⱦɚɧɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɤɪɚɣɧɟ ɩɨɥɟɡɧɚ ɩɪɢ ɪɚɡɛɨɪɟ ɚɜɚɪɢɣ. ɉɨɦɢɦɨ ɮɢɤɫɚɰɢɢ 
ɮɚɤɬɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɢ ɪɟɝɢɫɬɪɚɰɢɢ ɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɤ ɤɚɠɞɨɦɭ ɫɢɝɧɚɥɭ, 
ɢɫɯɨɞɹɳɟɦɭ ɢɡ ɬɟɪɦɢɧɚɥɚ, ɩɪɢɤɪɟɩɥɹɟɬɫɹ ɦɟɬɤɚ ɜɪɟɦɟɧɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɯɪɨɧɨɥɨɝɢɸ ɫɨɛɵɬɢɣ. 

ɇɟɞɨɫɬɚɬɤɢ Ɇɉ ɭɫɬɪɨɣɫɬɜ ɡɚɲɢɬ: 
1. ȼɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ; 
ȼɜɢɞɭ ɜɵɫɨɤɨɣ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ Ɇɉ ɭɫɬɪɨɣɫɬɜ ɢ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɢɯ 

ɫɬɨɢɦɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɚɧɚɥɨɝɨɜ. 
2. ɇɢɡɤɚɹ ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɨɫɬɶ. 
Ɍɚɤ ɤɚɤ Ɇɉ ɭɫɬɪɨɣɫɬɜɚ ɪɚɛɨɬɚɸɬ ɫɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɫɥɚɛɨɬɨɱɧɵɦɢ ɫɢɝɧɚɥɚɦɢ, 

ɩɨɦɟɯɢ, ɜɵɡɵɜɚɟɦɵɟ ɫɨɫɟɞɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɢɯ 
ɪɚɛɨɬɭ. 

 
9.3 Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɰɢɮɪɨɜɵɯ ɡɚɳɢɬ 
 
Ɋɟɝɢɫɬɪɚɬɨɪ ɫɨɛɵɬɢɣ (ɞɚɥɟɟ Ɋɋ) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɤɨɧɬɪɨɥɹ ɢ ɪɟɝɢɫɬɪɚɰɢɢ 

ɫɢɝɧɚɥɨɜ ɪɟɥɟɣɧɨɝɨ ɬɢɩɚ (ɧɚɠɚɬɢɟ ɤɧɨɩɤɢ ɢɥɢ ɫɪɚɛɚɬɵɜɚɧɢɟ ɤɨɧɬɚɤɬɨɜ ɪɟɥɟ — 
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ɞɚɥɟɟ ɫɨɛɵɬɢɟ), ɡɚɩɢɫɵɜɚɟɬ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɣ ɥɨɝɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ (ɤɚɤ 
ɜɧɟɲɧɢɯ, ɬɚɤ ɢ ɮɨɪɦɢɪɭɟɦɵɯ ɜɧɭɬɪɢ ɬɟɪɦɢɧɚɥɚ) ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɧɢ. 

Ɋɋ ɨɛɟɫɩɟɱɢɜɚɟɬ: 
- ɩɨɞɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɫɨɛɵɬɢɣ ɩɨ ɤɚɠɞɨɦɭ ɤɚɧɚɥɭ; 
- ɮɢɤɫɚɰɢɸ ɜɪɟɦɟɧɢ ɢ ɞɚɬɵ ɫɨɛɵɬɢɣ; 
- ɤɨɧɬɪɨɥɶ ɧɚ ɨɛɪɵɜ ɢ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɜɵɯɨɞɧɵɯ ɤɨɧɬɚɤɬɨɜ, 

ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ Ɋɋ ɪɟɥɟ ɢ ɤɧɨɩɨɤ; 
Ɋɋ ɩɪɟɞɧɚɡɧɚɱɟɧ ɤɚɤ ɞɥɹ ɡɚɦɟɧɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ 

ɫɱɟɬɱɢɤɨɜ, ɬɚɤ ɢ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ 
ɫɪɟɞɫɬɜɚ ɫɯɟɦ ɪɟɥɟɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ; 

Ɋɋ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ. 
Ɉɫɰɢɥɥɨɝɪɚɮ ɡɚɩɢɫɵɜɚɟɬ ɜɨɥɧɨɜɵɟ ɮɨɪɦɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɞɢɫɤɪɟɬɧɵɟ 

ɥɨɝɢɱɟɫɤɢɟ ɫɢɝɧɚɥɵ (ɤɚɤ ɜɧɟɲɧɢɯ, ɬɚɤ ɢ ɮɨɪɦɢɪɭɟɦɵɯ ɜɧɭɬɪɢ ɬɟɪɦɢɧɚɥɚ). 
Ɉɫɰɢɥɥɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɢɛɨɪ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɜɪɟɦɟɧɧɵɯ ɢ ɚɦɩɥɢɬɭɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ 
ɧɚ ɟɝɨ ɜɯɨɞ, ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɷɤɪɚɧɟ.  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɧɟ ɫɬɨɢɬ ɧɚ ɦɟɫɬɟ. ɋɨɡɞɚɸɬɫɹ 
ɫɨɜɪɟɦɟɧɧɵɟ ɩɪɢɛɨɪɵ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɬɶ ɜɪɟɦɹ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɪɚɡɪɚɛɨɬɨɤ. Ɉɧɢ ɨɛɥɚɞɚɸɬ ɡɧɚɱɢɬɟɥɶɧɵɦ ɧɚɛɨɪɨɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɩɪɢɥɨɠɟɧɢɣ, ɟɦɤɨɫɬɧɵɦ ɫɟɧɫɨɪɧɵɦ ɞɢɫɩɥɟɟɦ, ɝɥɭɛɨɤɨɣ ɩɚɦɹɬɶɸ ɢ ɜɵɫɨɱɚɣɲɟɣ 
ɫɤɨɪɨɫɬɶɸ ɨɛɧɨɜɥɟɧɢɹ ɫɢɝɧɚɥɨɜ ɧɚ ɷɤɪɚɧɟ. 

ɐɢɮɪɨɜɨɣ ɨɫɰɢɥɥɨɝɪɚɮ ɜɵɩɨɥɧɹɟɬ ɦɨɞɢɮɢɤɚɰɢɸ ɜɯɨɞɹɳɟɝɨ ɚɧɚɥɨɝɨɜɨɝɨ 
ɫɢɝɧɚɥɚ ɜ ɰɢɮɪɨɜɭɸ ɮɨɪɦɭ. Ɂɚɬɟɦ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɫɨɯɪɚɧɟɧɢɟ. ɋɤɨɪɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ 
ɡɚɜɢɫɢɬ ɨɬ ɭɩɪɚɜɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. ȼɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶɸ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɩɪɢ ɷɬɨɦ ɭ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ɧɟɬ ɨɝɪɚɧɢɱɟɧɢɣ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ 
ɫɢɝɧɚɥɚ ɜ ɰɢɮɪɨɜɨɣ ɤɨɞ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɬɨɛɪɚɠɟɧɢɹ, ɫɞɟɥɚɬɶ 
ɦɚɫɲɬɚɛ ɢ ɪɚɫɬɹɠɤɭ ɩɪɨɳɟ, ɫɨɯɪɚɧɢɬɶ ɞɚɧɧɵɟ ɜ ɩɚɦɹɬɶ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɢɫɩɥɟɹ 
ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɨɛɪɚɠɚɬɶ ɞɚɧɧɵɟ ɢ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ. 
ɋɢɧɯɪɨɧɢɡɚɰɢɸ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɩɪɹɦɨ ɩɟɪɟɞ ɜɤɥɸɱɟɧɢɟɦ ɪɚɡɜɟɪɬɤɢ. 
ɂɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɰɟɫɫɨɪɵ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɚ ɩɨɡɜɨɥɹɸɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɫɢɝɧɚɥ ɩɪɢ 
ɩɨɦɨɳɢ ɚɧɚɥɢɡɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ Ɏɭɪɶɟ. ɂɧɮɨɪɦɚɰɢɹ ɜ ɰɢɮɪɨɜɨɦ ɜɢɞɟ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɩɢɫɚɬɶ ɷɤɪɚɧ ɫ ɢɬɨɝɚɦɢ ɢɡɦɟɪɟɧɢɹ ɜ ɩɚɦɹɬɶ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɚɫɩɟɱɚɬɚɬɶ 
ɧɚ ɩɪɢɧɬɟɪɟ. Ȼɨɥɶɲɢɧɫɬɜɨ ɩɪɢɛɨɪɨɜ ɢɦɟɸɬ ɧɚɤɨɩɢɬɟɥɢ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ 
ɡɚɩɢɫɚɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɚɪɯɢɜ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɢɡɜɟɫɬɢ ɢɯ ɨɛɪɚɛɨɬɤɭ. 

 
9.4 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ 

ɧɚ ɡɟɦɥɸ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ.  
ɂɫɩɨɥɧɟɧɢɟ ɡɚɳɢɬɵ ɡɚɜɢɫɢɬ ɨɬ ɫɯɟɦɵ ɩɨɞɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɩɚɪɚɦɟɬɪɨɜ 

ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȼɫɟ ɚɥɝɨɪɢɬɦɵ ɡɚɳɢɬ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 
ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɩɨ ɫɩɨɫɨɛɭ ɩɨɞɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɤ ɫɟɬɢ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 

1. Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɫɬɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ. 
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2. Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɛɥɨɤɟ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢ 
ɝɚɥɶɜɚɧɢɱɟɫɤɢ ɨɬɞɟɥёɧɧɵɯ ɨɬ ɨɫɬɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɦɢ ɫɜɹɡɹɦɢ. 

ȼɵɹɜɥɟɧɢɟ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɡɚɳɢɬɚɯ ɨɫɧɨɜɚɧɨ ɧɚ ɪɚɡɥɢɱɧɵɯ ɩɪɢɧɰɢɩɚɯ: 

1. ɉɪɢɧɰɢɩɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɟɫɬɟɫɬɜɟɧɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɢɝɧɚɥɵ ɜ 
ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɢɥɢ ɩɟɪɟɯɨɞɧɨɦ ɪɟɠɢɦɟ; 

2. ɉɪɢɧɰɢɩɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɢɫɤɭɫɫɬɜɟɧɧɨ ɜɜɨɞɢɦɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 
ɫɢɝɧɚɥɵ. 

ɉɪɢɦɟɧɟɧɢɟ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɩɪɢɧɰɢɩɚ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɯɟɦɨɣ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ ɤ ɲɢɧɚɦ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

Ɉɞɧɨɮɚɡɧɵɟ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɨɩɚɫɧɵ ɬɟɦ, ɱɬɨ ɜɨɡɪɨɫɲɢɟ ɮɚɡɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɮɚɡ ɫɩɨɫɨɛɧɵ ɪɚɡɪɭɲɢɬɶ ɢɡɨɥɹɰɢɸ ɢ ɩɪɢɜɟɫɬɢ ɤ ɛɨɥɟɟ 
ɬɹɠɟɥɨɦɭ ɪɟɠɢɦɭ — ɦɟɠɞɭɮɚɡɧɨɦɭ ɤɨɪɨɬɤɨɦɭ ɡɚɦɵɤɚɧɢɸ. Ɍɚɤɠɟ ɜ ɦɟɫɬɟ 
ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɨɛɪɚɡɭɟɬɫɹ ɩɟɪɟɦɟɠɚɸɳɚɹɫɹ ɞɭɝɚ ɫɩɨɫɨɛɧɚɹ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ 
ɫɬɚɥɢ, ɩɨɜɪɟɠɞɟɧɢɸ ɢɡɨɥɹɰɢɢ. 

 
9.4.1 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɛɥɨɤɟ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ, UN(U0) 
 
ɇɚɡɧɚɱɟɧɢɟ: ɡɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɨɞɧɨ-ɮɚɡɧɵɯ 

ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 100 % ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟ-ɝɨ ɜ ɛɥɨɤɟ ɫ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ. 

Ɂɚɳɢɬɚ ɢɫɩɨɥɶɡɭɟɬ ɟɫɬɟɫɬɜɟɧɧɵɟ ɫɢɝɧɚɥɵ. 
ɇɚ ɪɢɫɭɧɤɟ 9.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ UN(U0) 
 

 
Ɋɢɫɭɧɨɤ 9.1 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ 

 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɡɚɳɢɬɵ UN(U0): 
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Ɂɚɳɢɬɚ ɨɯɜɚɬɵɜɚɟɬ 100 % ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɟɝɨ 
ɧɟɣɬɪɚɥɶ.  

ɗɬɚ ɡɚɳɢɬɚ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɢ ɫ ɞɭɝɨɝɚɫɹɳɢɦ ɪɟɚɤɬɨɪɨɦ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ 
ɢ ɛɟɡ ɧɟɝɨ. 

ɇɟɞɨɫɬɚɬɤɢ ɡɚɳɢɬɵ: 
Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɷɬɨɣ ɡɚɳɢɬɵ ɨɝɪɚɧɢɱɟɧɚ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ 

ɝɟɧɟɪɚɬɨɪ ɩɨɞɤɥɸɱɟɧ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɛɥɨɤɚ ɢ ɝɚɥɶɜɚɧɢɱɟɫɤɢ ɧɟ ɫɜɹɡɚɧ ɧɢ ɫ 
ɞɪɭɝɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ, ɧɢ ɫ ɫɟɬɶɸ, ɨɛɥɚɞɚɸɳɟɣ ɡɧɚɱɢɬɟɥɶɧɨɣ ёɦɤɨɫɬɶɸ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ. 

ȼɵɫɬɚɜɥɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɟ, ɦɟɧɶɲɟɟ 10 ȼ, 
ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɫɟɥɟɤɬɢɜɧɵɯ ɞɟɣɫɬɜɢɣ ɡɚɳɢɬɵ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɭɜɥɚɠɧɟɧɢɢ ɢɡɨɥɹɰɢɢ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

 
9.4.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɛɥɨɤɟ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ (ɫ ɧɚɥɨɠɟɧɢɟɦ 25 Ƚɰ), UN(F25) 
 
ɇɚɡɧɚɱɟɧɢɟ: ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɛɥɨɤɟ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ ɞɭɝɨɝɚɫɹɳɟɝɨ ɪɟɚɤɬɨɪɚ (ɞɚɥɟɟ ȾȽɊ). 

Ɂɚɳɢɬɚ ɢɫɩɨɥɶɡɭɟɬ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɫɢɝɧɚɥɵ (ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 25 Ƚɰ). 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɨɤ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɟɣ ɩɨ ɩɟɪɟɯɨɞɧɨɦɭ 

ɫɨɩɪɨɬɢɜɥɟɧɢɸ – ɨɬ 1,0 ɤɈɦ ɞɨ 10,0 ɤɈɦ ɫ ɲɚɝɨɦ 0,1 ɤɈɦ. ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ 
ɩɟɪɟɯɨɞɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɭɫɬɨɣɱɢɜɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɟ ɩɪɟɜɵɲɚɟɬ ± 
20 %. 

Ⱦɢɚɩɚɡɨɧ ɜɵɞɟɪɠɟɤ ɜɪɟɦɟɧɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɟɣ 
ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1,0 ɫɟɤ ɞɨ 10,0 ɫɟɤ ɫ ɲɚɝɨɦ 0,1 ɫɟɤ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ ɨɫɧɨɜɚɧ ɧɚ ɧɚɥɨɠɟɧɢɢ ɧɚ ɩɟɪɜɢɱɧɵɟ ɰɟɩɢ ɫɬɚɬɨɪɚ 
ɢɫɬɨɱɧɢɤɚ ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɨɤɚ (ɞɚɥɟɟ ɂɄɌ) ɱɚɫɬɨɬɨɣ 25 Ƚɰ. Ʉɨɧɬɪɨɥɶɧɵɣ ɬɨɤ, 
ɤɨɬɨɪɵɣ ɜɜɨɞɢɬɫɹ ɱɟɪɟɡ ɰɟɩɶ ɡɚɡɟɦɥɟɧɢɹ ȾȽɊ, ɩɪɨɬɟɤɚɟɬ ɱɟɪɟɡ ȾȽɊ ɢ ёɦɤɨɫɬɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɮɚɡ ɧɚ ɡɟɦɥɸ. ɇɚ ɡɚɳɢɬɭ ɩɨɞɚёɬɫɹ ɧɚɩɪɹɠɟɧɢɟ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ 
ɡɚɞɚɜɚɟɦɨɦɭ ɢɫɬɨɱɧɢɤɨɦ ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɨɤɚ, ɢ ɧɚɩɪɹɠɟɧɢɟ ɫ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɨɛɦɨɬɤɢ ȾȽɊ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɬɨɤɭ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɱɚɫɬɨɬɵ ɱɟɪɟɡ ȾȽɊ. 

ɇɟɞɨɫɬɚɬɤɢ ɡɚɳɢɬɵ: 
ɉɪɢ ɫɧɢɠɟɧɢɢ ɪɚɛɨɱɟɣ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɨɤɚ 

ɞɨ 0,7 ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɡɚɳɢɬɚ ɛɥɨɤɢɪɭɟɬɫɹ ɢ ɜɵɞɚёɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɫɢɝɧɚɥ ɨ ɟё ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 

Ɍɪɟɛɭɟɬ ɧɚɥɢɱɢɟ ɞɭɝɨɝɚɫɹɳɟɝɨ ɪɟɚɤɬɨɪɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 
ɇɚ ɪɢɫɭɧɤɟ 9.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ UN(F25) 
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Ɋɢɫɭɧɨɤ 9.2 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ UN(F25) 

 
9.4.3 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɛɥɨɤɟ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ (ɫ ɧɚɥɨɠɟɧɢɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ), 
UN(100) 

 
ɇɚɡɧɚɱɟɧɢɟ: ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɧɟ 

ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢɥɢ ɫɟɬɶɸ 
ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɂɚɳɢɬɚ ɢɫɩɨɥɶɡɭɟɬ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɫɢɝɧɚɥɵ (ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ). 
ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ ɨɫɧɨɜɚɧ ɧɚ ɧɚɥɨɠɟɧɢɢ ɧɚ ɩɟɪɜɢɱɧɵɟ ɰɟɩɢ ɫɬɚɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. Ʉ ɡɚɳɢɬɟ ɩɨɞɜɨɞɢɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɨɬ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɨɛɦɨɬɤɢ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɨɤɚ (ɂɄɌɉ-1). 

ɇɚ ɪɢɫɭɧɤɟ 9.3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɂɄɌɉ-1 ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɢ ɤ ɡɚɳɢɬɟ UN(100). 
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Ɋɢɫɭɧɨɤ 9.3 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɂɄɌɉ-1 ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɢ ɤ ɡɚɳɢɬɟ UN(100) 

 
Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɡɚɳɢɬɵ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɪɚɛɨɬɚɟɬ ɧɚ 

ɩɪɢɧɰɢɩɟ ɧɚɥɨɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɥɹɬɶ ɪɚɡɥɢɱɧɵɟ ɞɟɮɟɤɬɵ 
ɢɡɨɥɹɰɢɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. ɉɨɥɨɠɢɬɟɥɶɧɵɦ ɫɜɨɣɫɬɜɨɦ ɡɚɳɢɬɵ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 
ɤɨɧɬɪɨɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ ɧɟɪɚɛɨɬɚɸɳɟɦ ɜ ɫɟɬɢ, 
ɧɟɜɨɡɛɭɠɞёɧɧɨɦ ɢɥɢ ɞɚɠɟ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɝɟɧɟɪɚɬɨɪɟ. 

ɇɟɞɨɫɬɚɬɨɤ ɡɚɳɢɬɵ ɜ ɬɨɦ, ɱɬɨ ɨɧɚ ɧɟ ɪɚɛɨɬɚɟɬ, ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ȾȽɊ ɜ 
ɧɟɣɬɪɚɥɶ ɝɟɧɟɪɚɬɨɪɚ. 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɨɤ ɩɨ ɩɟɪɟɯɨɞɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɩɟɪɜɨɣ 
ɫɬɭɩɟɧɢ – ɨɬ 50 ɤɈɦ ɞɨ 2000 ɤɈɦ ɫ ɲɚɝɨɦ 1 ɤɈɦ. 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɨɤ ɩɨ ɩɟɪɟɯɨɞɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɜɬɨɪɨɣ 
ɫɬɭɩɟɧɢ – ɨɬ 5,0 ɤɈɦ ɞɨ 20,0 ɤɈɦ ɫ ɲɚɝɨɦ 0,1 ɤɈɦ. 

Ⱦɢɚɩɚɡɨɧ ɜɵɞɟɪɠɟɤ ɜɪɟɦɟɧɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɟɣ 
ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,5 ɫɟɤ ɞɨ 10,0 ɫɟɤ ɫ ɲɚɝɨɦ 0,1 ɫɟɤ. 

 
9.4.4 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɛɥɨɤɟ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ (ɫ ɧɚɥɨɠɟɧɢɟɦ 25 Ƚɰ), Se(F25) 
 
ɇɚɡɧɚɱɟɧɢɟ: ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ 

ɨɛɴɟɞɢɧёɧɧɨɦ ɛɥɨɤɟ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ ɧɚ ɨɞɢɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢ ɜ ɛɥɨɤɚɯ 
ɫ ɪɟɚɤɬɢɪɨɜɚɧɧɵɦɢ ɨɬɩɚɣɤɚɦɢ. 

Ɂɚɳɢɬɚ ɢɫɩɨɥɶɡɭɟɬ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɫɢɝɧɚɥɵ (ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 25 Ƚɰ). 
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɱɟɪɟɡ ɩɟɪɟɯɨɞɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɡɚɳɢɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɮɨɪɫɢɪɨɜɤɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɩɪɢ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ 
ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɭɜɟɥɢɱɟɧɢɟ ɧɚɥɨɠɟɧɧɨɝɨ ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɨɤɚ.  

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ. ɉɪɢ ɭɫɬɨɣɱɢɜɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɜ ɨɛɦɨɬɤɟ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɞɨɥɹ ɬɨɤɚ ɫ ɱɚɫɬɨɬɨɣ 25 Ƚɰ, ɩɪɨɬɟɤɚɸɳɚɹ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɱɚɫɬɨɬɨɣ 
25 Ƚɰ ɭɦɟɧɶɲɚɟɬɫɹ. Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɢɡɦɟɧɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɦɟɫɬɟ 
ɡɚɦɵɤɚɧɢɹ, ɮɨɪɦɢɪɭɟɦɨɟ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɬɨɤɚ ɜ ɜɟɬɜɢ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɱɚɫɬɨɬɟ 25 Ƚɰ ɤ 
ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɱɚɫɬɨɬɟ ɢɫɬɨɱɧɢɤɚ ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɨɤɚ. 
ɉɨɫɤɨɥɶɤɭ ɟɦɤɨɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɮɚɡ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ 
ɩɪɨɞɨɥɶɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɮɚɡ ɝɟɧɟɪɚɬɨɪɚ, ɬɨ ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɜɟɥɢɱɢɧ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɢ ɩɨɷɬɨɦɭ ɡɚɳɢɬɚ ɧɟ ɢɦɟɟɬ ɡɨɧɵ 
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɱɬɨ ɢ ɹɜɥɹɟɬɫɹ ɟё ɞɨɫɬɨɢɧɫɬɜɨɦ. 

ɇɚ ɪɢɫɭɧɤɟ 9.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ Se(F25). 
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Ɋɢɫɭɧɨɤ 9.4 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ Se(F25) 

 
ɇɟɞɨɫɬɚɬɤɢ ɡɚɳɢɬɵ: 
1) ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɩɪɢɫɨɟɞɢɧɟɧɧɨɣ ɤ 

ɪɟɚɤɬɨɪɭ ɫɟɬɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɫɬɚɜɥɹɟɬ 5…10 Ⱥ, ɫɟɬɶ ɪɚɛɨɬɚɟɬ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ ɢ ɨɬɫɭɬɫɬɜɭɟɬ ȾȽɊ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ ɜɜɨɞ ɧɚɤɥɚɞɵɜɚɟɦɨɝɨ ɤɨɧɬɪɨɥɶɧɨɝɨ 
ɬɨɤɚ ɧɚ ɱɚɫɬɨɬɟ 25 Ƚɰ. 

2) Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɢɫɬɨɱɧɢɤ ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɨɤɚ (ɂɄɌ) ɫ ɱɚɫɬɨɬɨɣ 25 Ƚɰ, 
ɤɨɬɨɪɵɣ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɪɚɡɨɦɤɧɭɬɨɦɭ ɬɪɟɭɝɨɥɶɧɢɤɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 
ȼɤɥɸɱɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɱɟɪɟɡ ɮɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɣ ɞɪɨɫɫɟɥɶ ɢ 
ɤɨɧɞɟɧɫɚɬɨɪ, ɧɚɫɬɪɨɟɧɧɵɟ ɜ ɪɟɡɨɧɚɧɫ ɧɚ ɱɚɫɬɨɬɟ 25 Ƚɰ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɬɨɤ ɫ 
ɱɚɫɬɨɬɨɣ 25 Ƚɰ ɫɭɳɟɫɬɜɟɧɧɨ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɞɪɨɫɫɟɥɹ. 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɨɤ ɩɨ ɩɟɪɟɯɨɞɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɩɟɪɜɨɣ 
ɫɬɭɩɟɧɢ – ɨɬ 1,0 ɤɈɦ ɞɨ 10,0 ɤɈɦ ɫ ɲɚɝɨɦ 0,1 ɤɈɦ. 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɨɤ ɩɨ ɩɟɪɟɯɨɞɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɜɬɨɪɨɣ 
ɫɬɭɩɟɧɢ – ɨɬ 0,5 ɤɈɦ ɞɨ 5,0 ɤɈɦ ɫ ɲɚɝɨɦ 0,1 ɤɈɦ. 

Ⱦɢɚɩɚɡɨɧ ɜɵɞɟɪɠɟɤ ɜɪɟɦɟɧɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɟɣ 
ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1,0 ɫɟɤ. ɞɨ 10,0 ɫɟɤ. ɫ ɲɚɝɨɦ 0,1 ɫɟɤ. 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɨɤ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ – ɨɬ 1,0 ȼ ɞɨ 20,0 ȼ. 

 
9.4.5 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɭɤɪɭɩɧёɧɧɨɝɨ ɛɥɨɤɚ (ɫ ɧɚɥɨɠɟɧɢɟɦ 25 Ƚɰ), IN∆(F25) 
 
ɇɚɡɧɚɱɟɧɢɟ: ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɭɤɪɭɩɧёɧɧɨɝɨ ɛɥɨɤɚ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɞɜɭɯ ɢ ɛɨɥɟɟ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɤ ɨɞɧɨɣ ɨɛɦɨɬɤɟ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
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Ɂɚɳɢɬɚ ɢɫɩɨɥɶɡɭɟɬ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɫɢɝɧɚɥɵ (ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 25 Ƚɰ). 
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ ɪɚɛɨɬɵ ɡɚɳɢɬɚ ɞɨɩɨɥɧɹɟɬɫɹ ɩɭɫɤɨɜɵɦɢ 

ɨɪɝɚɧɚɦɢ: 
• ɨɪɝɚɧɨɦ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ 85 – 95 % ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɂɄɌ); 

• ɨɪɝɚɧɨɦ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɡɚɳɢɬɵ UN(F25), ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 100 % 
ɡɚɳɢɬɭ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɜɜɟɞɟɧɧɨɦ ɜ ɪɚɛɨɬɭ ɨɞɧɨɦ 
ɝɟɧɟɪɚɬɨɪɟ ɨɛɟɫɩɟɱɢɜɚɬɶ 100 % ɡɚɳɢɬɭ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɜɜɟɞɟɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɛɟɡ 
ɭɱɚɫɬɢɹ ɬɨɤɨɜɵɯ ɨɪɝɚɧɨɜ; ɨɪɝɚɧ ɩɪɢ ɨɞɧɨɦ ɪɚɛɨɬɚɸɳɟɦ ɝɟɧɟɪɚɬɨɪɟ ɞɟɣɫɬɜɭɟɬ ɧɚ ɟɝɨ 
ɨɬɤɥɸɱɟɧɢɟ.  

ɇɚ ɪɢɫɭɧɤɟ 9.5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɡɚɳɢɬ IN∆(F25) ɢ UN(F25) 
ɝɟɧɟɪɚɬɨɪɚ ɭɤɪɭɩɧёɧɧɨɝɨ ɛɥɨɤɚ. 

 
 

 
Ɋɢɫɭɧɨɤ 9.5 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɡɚɳɢɬ IN∆(F25) ɢ UN(F25) ɝɟɧɟɪɚɬɨɪɚ 

ɭɤɪɭɩɧёɧɧɨɝɨ ɛɥɨɤɚ 
 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɡɚɳɢɬɵ: 
1) Ɂɚɳɢɬɚ ɩɪɢɦɟɧɢɦɚ ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɧɟɣɬɪɚɥɢ ɤɨɬɨɪɵɯ ɡɚɡɟɦɥɟɧɵ 

ɱɟɪɟɡ ɞɭɝɨɝɚɫɹɳɢɟ ɪɟɚɤɬɨɪɵ (ȾȽɊ) 
2) ɉɪɢ ɭɫɬɨɣɱɢɜɵɯ ɡɚɦɵɤɚɧɢɹɯ ɡɚɳɢɬɚ ɧɟ ɢɦɟɟɬ ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 

ɉɪɢ ɩɢɬɚɧɢɢ ɂɄɌ ɨɬ ɢɫɬɨɱɧɢɤɚ, ɧɟɡɚɜɢɫɢɦɨɝɨ ɨɬ ɝɟɧɟɪɚɬɨɪɚ, ɡɚɳɢɬɚ ɫɨɯɪɚɧɹɟɬ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɢɥɢ ɧɟɜɨɡɛɭɠɞёɧɧɨɦ ɝɟɧɟɪɚɬɨɪɟ. 
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Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɬɨɤɨɜɨɝɨ 
ɨɪɝɚɧɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɱɚɫɬɨɬɟ 25 Ƚɰ – ɨɬ 0,1 ɦȺ ɞɨ 1,0 ɦȺ ɫ 
ɲɚɝɨɦ 0,01 ɦȺ. 

Ⱦɢɚɩɚɡɨɧ ɭɫɬɚɜɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɨɪɝɚɧɚ ɜɵɹɜɥɟɧɢɹ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɢɫɬɨɱɧɢɤɚ ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɨɤɚ – ɨɬ 10 ȼ  ɞɨ  30 ȼ ɫ ɲɚɝɨɦ 1 ȼ. 

Ⱦɢɚɩɚɡɨɧ ɭɫɬɚɜɨɤ ɩɨ ɚɤɬɢɜɧɨɦɭ ɩɟɪɟɯɨɞɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɜ ɦɟɫɬɟ 
ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ – ɨɬ 0,1 ɤɈɦ ɞɨ 10 ɤɈɦ ɫ ɲɚɝɨɦ 0,1 ɤɈɦ. 

 
9.4.6 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɪɚɡɜɟɬɜɥёɧɧɭɸ ɫɟɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɫ ɧɚɥɨɠɟɧɢɟɦ 
25 Ƚɰ), IN(F25) 

 
ɇɚɡɧɚɱɟɧɢɟ: ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɫɛɨɪɧɵɟ ɲɢɧɵ ɢɥɢ ɜ ɛɥɨɤɟ ɫ ɪɟɚɤɬɢɪɨɜɚɧɧɨɣ ɨɬɩɚɣɤɨɣ ɞɥɹ ɩɢɬɚɧɢɹ 
ɦɟɫɬɧɨɣ ɧɚɝɪɭɡɤɢ ɢɥɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɷɬɨɣ ɫɟɬɢ 
ɞɭɝɨɝɚɫɹɳɟɝɨ ɪɟɚɤɬɨɪɚ. 

Ɂɚɳɢɬɚ ɢɫɩɨɥɶɡɭɟɬ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɫɢɝɧɚɥɵ (ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 25 Ƚɰ). 
ɇɚ ɪɢɫɭɧɤɟ 9.6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ IN(F25). 
 

 
Ɋɢɫɭɧɨɤ 9.6 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ IN(F25) 

 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɡɚɳɢɬɵ: 
1) Ɂɚɳɢɬɚ IN(F25) ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨɱɭɜɫɬɜɢɬɟɥɶɧɨɣ 100%-ɣ ɡɚɳɢɬɨɣ ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 
2) Ʉɪɨɦɟ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ, ɡɚɳɢɬɚ ɜɵɱɢɫɥɹɟɬ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ. 
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Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɤɢ ɛɥɨɤɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 50 ɦȺ 

ɞɨ 300 ɦȺ ɫ ɲɚɝɨɦ 1 ɦȺ. 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɤɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ, ɪɟɚɝɢɪɭɸɳɟɝɨ ɧɚ ɬɨɤ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɱɚɫɬɨɬɨɣ 25 Ƚɰ, ɜɬɟɤɚɸɳɢɣ ɜ ɡɚɳɢɳɚɟɦɵɣ ɝɟɧɟɪɚɬɨɪ, 
ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,2 ɦȺ ɞɨ 5,0 ɦȺ ɫ ɲɚɝɨɦ 0,1 ɦȺ. 

 
9.4.7 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɫɛɨɪɧɵɟ ɲɢɧɵ, IN(UN) 
 
ɇɚɡɧɚɱɟɧɢɟ: ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ 

ɦɨɳɧɨɫɬɶɸ ɞɨ 36 Ɇȼɬ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɫɛɨɪɧɵɟ ɲɢɧɵ. 
Ɂɚɳɢɬɚ ɢɫɩɨɥɶɡɭɟɬ ɟɫɬɟɫɬɜɟɧɧɵɟ ɫɢɝɧɚɥɵ. 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɟɧɶɲɢɦ ɩɨɥɭɱɟɧɧɨɝɨ 

ɪɚɫɱёɬɨɦ ɬɨɤɚ ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɞёɠɧɨɫɬɢ 2 – 3 ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞёɠɧɨɝɨ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɩɨɜɪɟɠɞɟɧɢɢ. 

ɇɟɞɨɫɬɚɬɤɢ ɡɚɳɢɬɵ: 
1) Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ 

ɟɦɤɨɫɬɧɨɣ ɧɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɣ ɬɨɤ ɫɟɬɢ ɛɵɥ ɧɟ ɛɨɥɟɟ 20-30 Ⱥ. 
2) Ⱦɟɣɫɬɜɢɟ ɡɚɳɢɬɵ ɪɚɡɪɟɲɚɟɬɫɹ ɨɬ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ U0, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɡɚɳɢɬɭ 85 – 90 % ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ. 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɩɨ ɧɚɩɪɹɠɟɧɢɸ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 5,0 ȼ ɞɨ 20,0 ȼ ɫ ɲɚɝɨɦ 0,1 ȼ. 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɩɨ ɬɨɤɭ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,1 Ⱥ ɞɨ 5,0 Ⱥ ɫ ɲɚɝɨɦ 0,01 Ⱥ. 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,2 ȼ ɞɨ 3,0 ȼ ɫ ɲɚɝɨɦ 0,1 ȼ. 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɬɧɨɫɢɬɟɥɶɧɨɦɭ 

ɩɪɢɪɚɳɟɧɢɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ 
ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,1 ɞɨ 3,5 ɨɬ ɧɚɱɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɡɚ 
80 ɦɫ. 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɬɨɤɭ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1,0 ɦȺ ɞɨ 20,0 ɦȺ ɫ ɲɚɝɨɦ 0,1 
ɦȺ. 

 
9.4.8 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɫɛɨɪɧɵɟ ɲɢɧɵ, IN> 
 
ɇɚɡɧɚɱɟɧɢɟ: ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ 

ɦɨɳɧɨɫɬɶɸ ɞɨ 12 Ɇȼɬ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɫɛɨɪɧɵɟ ɲɢɧɵ. 
Ɂɚɳɢɬɚ ɢɫɩɨɥɶɡɭɟɬ ɟɫɬɟɫɬɜɟɧɧɵɟ ɫɢɝɧɚɥɵ. 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɡɚɳɢɬɵ: 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ 

ɧɟɛɚɥɚɧɫɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɩɪɢ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. ɉɪɢ ɷɬɨɦ 
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ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɧɚɞёɠɧɚɹ ɨɬɫɬɪɨɣɤɚ ɨɬ ɬɨɤɨɜ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ 
ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɜɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ (ɩɨɫɤɨɥɶɤɭ ɬɨɤɢ 
ɞɜɨɣɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜɟɥɢɤɢ). 

ɇɟɞɨɫɬɚɬɤɢ ɡɚɳɢɬɵ: 
1) Ɍɚɤɚɹ ɡɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɬɭɪɛɨɚɝɪɟɝɚɬɚɯ ɦɨɳɧɨɫɬɶɸ ɞɨ 12 Ɇȼɬ. 

 2) Ɂɚɳɢɬɚ ɢɦɟɟɬ ɡɨɧɭ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ ɨɛ-
ɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜɛɥɢɡɢ ɧɟɣɬɪɚɥɢ. 

3) ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 5 Ⱥ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (Ɍɇɉ) ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɢɡ ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ 
ɲɢɧɨɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ, ɫɨɟɞɢɧɹɸɳɢɯ ɝɟɧɟɪɚɬɨɪ ɫɨ ɫɛɨɪɧɵɦɢ ɲɢɧɚɦɢ. ɉɪɢ ɬɚɤɨɦ 
ɪɚɫɩɨɥɨɠɟɧɢɢ Ɍɇɉ ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɥɭɱɚɟ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɜ ɭɤɚɡɚɧɧɵɯ ɫɨɟɞɢɧɟɧɢɹɯ, ɚ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ ɫ ɤɚɛɟɥɶɧɵɦɢ ɜɵɜɨɞɚɦɢ 
ɭɦɟɧɶɲɚɟɬɫɹ ɜɟɥɢɱɢɧɚ ёɦɤɨɫɬɧɨɝɨ ɬɨɤɚ, ɨɬ ɤɨɬɨɪɨɝɨ ɡɚɳɢɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ. 
ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ Ɍɇɉ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɨɤ 9.7 

 

 
Ɋɢɫɭɧɨɤ 9.7 – ɍɩɪɨɳёɧɧɚɹ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɇɉ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ Ɍɇɉ ɞɨɥɠɟɧ ɨɯɜɚɬɵɜɚɬɶ ɜɟɫɶ ɩɭɱɨɤ ɤɚɛɟɥɟɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ 

ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ. ɉɨɷɬɨɦɭ ɟɝɨ ɫɟɪɞɟɱɧɢɤ ɞɨɥɠɟɧ ɢɦɟɬɶ ɡɧɚɱɢɬɟɥɶɧɭɸ ɞɥɢɧɭ. Ⱦɥɹ 
ɩɨɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢɯɨɞɢɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɨɞɦɚɝɧɢɱɢɜɚɧɢɟ ɫɟɪɞɟɱɧɢɤɚ ɩɟɪɟɦɟɧɧɵɦ ɬɨɤɨɦ, ɤɨɬɨɪɵɣ ɨɛɵɱɧɨ ɮɨɪɦɢɪɭɸɬ ɨɬ 
ɰɟɩɟɣ ɧɚɩɪɹɠɟɧɢɹ ɡɚɳɢɳɚɟɦɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ, ɪɟɚɝɢɪɭɸɳɟɝɨ ɧɚ ɨɞɧɨɮɚɡɧɵɟ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ 
ɫɬɚɬɨɪɚ, ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɦȺ ɞɨ 50 ɦȺ ɫ ɲɚɝɨɦ 0,1 ɦȺ 

ܫ̝  .ˊ.ː = ͳ݇˅ ሺ݇ ,ː ʠܫ + ݇ ,ː, ːܫ ˄.ˍ.ˊ.˒ሻ,                                                                                       ሺͻ.ͳሻ 
 

ɝɞɟ   ܫʠ – ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɡɚɳɢɳɚɟɦɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ;    ːܫ ˄.ˍ.ˊ.˒ – ɩɟɪɜɢɱɧɵɣ ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɜ ɪɟɠɢɦɟ ɜɧɟɲɧɟɝɨ 
ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ; ݇ ,ː  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɩɟɪɟɦɟɠɚɸɳɟɝɨɫɹ ɜɧɟɲɧɟɝɨ 
ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ; ɩɪɢ ɪɚɛɨɬɟ ɡɚɳɢɬɵ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1 – 2 ɫɟɤɭɧɞɵ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2; 
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݇ ,ː,  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1,5; ݇˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɜɟɞɟɧɢɟ ɜ ɜɵɪɚɠɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɡɜɪɚɬɚ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɪɢ ɟɝɨ 

ɧɟɭɱёɬɟ ɡɚɳɢɬɚ ɦɨɠɟɬ ɧɟ ɜɟɪɧɭɬɶɫɹ ɩɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɜɧɟɲɧɟɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɦɫɹ ɩɨɹɜɥɟɧɢɟɦ ɛɨɥɶɲɢɯ ɩɟɪɟɯɨɞɧɵɯ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ. 

ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜ ɩɪɟɞɟɥɚɯ 2-3 Ⱥ, ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɡɚɳɢɬɵ ɨɬ ɞɜɨɣɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ – 80-100 Ⱥ. 

 
9.5 Ɉɫɨɛɟɧɧɨɫɬɢ, ɫɪɚɜɧɟɧɢɟ ɡɚɳɢɬ 
 
UN(U0) ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨɣ, ɷɮɮɟɤɬɢɜɧɨɣ ɡɚɳɢɬɨɣ ɩɪɨɫɬɵɯ ɛɥɨɤɨɜ, ɜ ɤɨɬɨɪɵɯ 

ɝɟɧɟɪɚɬɨɪ ɩɨɞɤɥɸɱɟɧ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɛɥɨɤɚ ɢ ɝɚɥɶɜɚɧɢɱɟɫɤɢ ɧɟ ɫɜɹɡɚɧ ɧɢ ɫ 
ɞɪɭɝɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ, ɧɢ ɫ ɫɟɬɶɸ. 

Ɂɚɳɢɬɚ UN(100) ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɜɵɫɨɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ. 
Se(F25) ɹɜɥɹɟɬɫɹ ɥɭɱɲɟɣ ɡɚɳɢɬɨɣ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɨɛɴɟɞɢɧёɧɧɨɦ 

ɛɥɨɤɟ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ ɧɚ ɨɞɢɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. ɂɦɟɟɬ ɭɫɥɨɠɧɟɧɧɵɣ 
ɜɜɨɞ ɧɚɤɥɚɞɵɜɚɟɦɨɝɨ ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɨɤɚ ɧɚ ɱɚɫɬɨɬɟ 25 Ƚɰ. 

IN∆(F25) ɢɦɟɟɬ ɫɚɦɭɸ ɫɥɨɠɧɭɸ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ, ɩɨɞɤɥɸɱɚɟɬɫɹ ɬɨɥɶɤɨ ɤ 
ɭɤɪɭɩɧёɧɧɨɦɭ ɛɥɨɤɭ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɞɜɭɯ ɢ ɛɨɥɟɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɤ ɨɞɧɨɣ 
ɨɛɦɨɬɤɟ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɦɟɟɬ ɡɨɧɭ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ (ɩɪɢ 
ɧɟɭɫɬɨɣɱɢɜɵɯ ɡɚɦɵɤɚɧɢɹɯ).  

IN(F25) ɜɵɫɨɤɨɱɭɜɫɬɜɢɬɟɥɶɧɚɹ 100%-ɚɹ ɡɚɳɢɬɚ. ȿё ɨɫɨɛɟɧɧɨɫɬɶ ɜ ɬɨɦ, ɱɬɨ ɨɧɚ 
ɡɚɳɢɳɚɟɬ ɝɟɧɟɪɚɬɨɪ, ɧɟ ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɫɛɨɪɧɵɟ 
ɲɢɧɵ ɢɥɢ ɜ ɛɥɨɤɟ ɫ ɪɟɚɤɬɢɪɨɜɚɧɧɨɣ ɨɬɩɚɣɤɨɣ ɞɥɹ ɩɢɬɚɧɢɹ ɦɟɫɬɧɨɣ ɧɚɝɪɭɡɤɢ ɢɥɢ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ. 

IN(UN) ɢ IN> ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ, ɜɪɚɳɚɸɳɟɝɨɫɹ ɫ 
ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɨɣ. ȼ ɨɬɥɢɱɢɟ ɨɬ IN> , IN(UN) ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ 85 – 90 % ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɡɚɳɢɳɚɟɬ ɛɨɥɟɟ ɦɨɳɧɵɟ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɵ (ɞɨ 36 Ɇȼɬ). 

Ɂɚɳɢɬɚ IN> ɨɬɥɢɱɚɟɬɫɹ ɫɥɨɠɧɵɦ ɪɚɫɱёɬɨɦ. Ɂɚɳɢɳɚɟɬ ɦɟɧɟɟ ɦɨɳɧɵɟ 
ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɵ (ɞɨ 12 Ɇȼɬ), ɜ ɨɬɥɢɱɢɟ ɨɬ IN(UN), ɢɦɟɟɬ ɜɵɫɨɤɭɸ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ. 

Ɂɚɳɢɬɵ UN(U0), IN(UN) ɢ IN> ɞɥɹ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɭɸɬ ɟɫɬɟɫɬɜɟɧɧɵɟ ɫɢɝɧɚɥɵ. 
Ɂɚɳɢɬɵ UN(F25), Se(F25), IN∆(F25), IN(F25) ɞɥɹ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɭɸɬ ɢɫɤɭɫɫɬɜɟɧɧɵɟ 
ɫɢɝɧɚɥɵ, ɧɚɥɨɠɟɧɢɟ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 25 Ƚɰ. Ɂɚɳɢɬɚ UN(100) ɞɥɹ ɪɚɛɨɬɵ 
ɢɫɩɨɥɶɡɭɟɬ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɫɢɝɧɚɥɵ, ɧɚɥɨɠɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

ɉɚɪɚɦɟɬɪɵ ɫɪɚɜɧɟɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɭɫɬɚɧɨɜɤɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɭɸ 
ɫɬɚɧɰɢɸ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 
  



134 

 

Ɍɚɛɥɢɰɚ 9.1 – ɉɚɪɚɦɟɬɪɵ ɫɪɚɜɧɟɧɢɹ ɡɚɳɢɬ ɨɬ ɈɁɁ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɭɫɬɚɧɨɜɤɢ ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɭɸ ɫɬɚɧɰɢɸ 

Ɂɚɳɢɬɚ 
Ⱦɢɚɩɚɡɨɧ 

ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ȼɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ 

ȼɢɞ 
ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɫɢɝɧɚɥɨɜ 

ɍɫɬɚɧɨɜɤɚ ɞɥɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɫɬɚɧɰɢɢ 

UN(U0) 

ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɨɪɝɚɧɚ U0 
5,0 - 30,0 ȼ 

ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɨɪɝɚɧɚ U2 
2,0 - 10,0 ȼ 

ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɨɪɝɚɧɚ U03 
0,2 - 7,0 ȼ 

0,5 ɫɟɤ 
ɟɫɬɟɫɬɜɟɧɧɵɟ 

ɫɢɝɧɚɥɵ 
ɞɚ (ɭɫɬɚɧɨɜɥɟɧɚ) 

UN(F25) 

ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ 
1,0 - 10,0 ɤɈɦ 

ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɂɄɌ 
< 0,7 ɨɬ Uɧɨɦ 

1,0 - 10,0 
ɫɟɤ 

ɢɫɤɭɫɫɬɜɟɧɧɵɟ 
ɫɢɝɧɚɥɵ (~ ɬɨɤ) ɞɚ 

UN(100) 

ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ (1 ɫɬɭɩɟɧɶ) 
50 - 2000 ɤɈɦ 

ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ (2 ɫɬɭɩɟɧɶ) 
5,0 - 20,0 ɤɈɦ 

0,5 - 10,0 
ɫɟɤ 

ɢɫɤɭɫɫɬɜɟɧɧɵɟ 
ɫɢɝɧɚɥɵ (⎓ ɬɨɤ) ɞɚ 

Se(F25) 

ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ (1 ɫɬɭɩɟɧɶ) 
1,0 – 10,0 ɤɈɦ 

ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ (2 ɫɬɭɩɟɧɶ) 
0,5 - 5,0 ɤɈɦ 

ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɨɫɧ. ɝɚɪɦɨɧɢɤɢ 
1,0 - 20,0 ȼ 

1,0 - 10,0 
ɫɟɤ 

 

ɢɫɤɭɫɫɬɜɟɧɧɵɟ 
ɫɢɝɧɚɥɵ (~ ɬɨɤ) 

ɧɟɬ (ɬɪɟɛɭɟɬ 
ɨɛɴɟɞɢɧёɧɧɵɣ 

ɛɥɨɤ) 

IN∆(F25) 

ɩɨ ɬɨɤɭ 25 Ƚɰ 
0,1 - 1,0 ɦȺ 

ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɂɄɌ 
10,0 – 30,0 ȼ 

10 ɫɟɤ 
ɢɫɤɭɫɫɬɜɟɧɧɵɟ 
ɫɢɝɧɚɥɵ (~ ɬɨɤ) 

ɧɟɬ (ɬɪɟɛɭɟɬ 
ɭɤɪɭɩɧёɧɧɵɣ 

ɛɥɨɤ) 

IN(F25) 

ɩɨ ɬɨɤɭ 
50 - 300 ɦȺ 

ɩɨ ɬɨɤɭ 25 Ƚɰ 
0,2 - 5,0 ɦȺ 

- 
ɢɫɤɭɫɫɬɜɟɧɧɵɟ 
ɫɢɝɧɚɥɵ (~ ɬɨɤ) ɞɚ 

IN(UN) 

ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥ. ɩɨɫɥ. 
5,0 - 20,0 ȼ 

ɩɨ ɬɨɤɭ ɧɭɥ. ɩɨɫɥ. 
0,1 Ⱥ ɞɨ 5,0 Ⱥ 

ɩɨ ɧɚɩɪɹɠɟɧɢɸ 3 ɝɚɪɦɨɧɢɤɢ 
0,2 - 3,0 ȼ 

ɩɨ ɬɨɤɭ 3 ɝɚɪɦɨɧɢɤɢ 
1,0 - 20,0 ɦȺ 

0,1 – 3,5 
ɫɟɤ 

ɟɫɬɟɫɬɜɟɧɧɵɟ 
ɫɢɝɧɚɥɵ 

ɧɟɬ (ɬɨɥɶɤɨ 
ɬɭɪɛɨɝɟɧɟɪɚɬɨɪ) 

IN> 
ɩɨ ɬɨɤɭ 

2,0 – 3,0 Ⱥ 
1,0 – 2,0 

ɫɟɤ 
ɟɫɬɟɫɬɜɟɧɧɵɟ 

ɫɢɝɧɚɥɵ 
ɧɟɬ (ɬɨɥɶɤɨ 

ɬɭɪɛɨɝɟɧɟɪɚɬɨɪ) 

ɋɚɦɵɦ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɹɜɥɹɟɬɫɹ ɨɪɝɚɧ ɡɚɳɢɬɵ IN(UN). 
ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ 3 ɝɚɪɦɨɧɢɤɢ ɜɵɲɟ 0,2 ȼ. 

ɋɚɦɵɦ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɩɨ ɬɨɤɭ ɹɜɥɹɟɬɫɹ ɨɪɝɚɧ ɡɚɳɢɬɵ IN∆(F25). 
ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 25 Ƚɰ ɜɵɲɟ 0,1 ɦȺ. 

ɋɚɦɵɦ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɩɨ ɩɟɪɟɯɨɞɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɹɜɥɹɟɬɫɹ ɨɪɝɚɧ 2 
ɫɬɭɩɟɧɢ ɡɚɳɢɬɵ Se(F25). ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɵɲɟ 0,5 
ɤɈɦ. 
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ɋɚɦɨɣ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ IN(UN), ɫɪɚɛɨɬɤɚ ɱɟɪɟɡ 0,1 ɫɟɤ.  
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ɁȺɄɅɘɑȿɇɂȿ 
 
Ɋɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɜɵɛɪɚɧɵ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 

Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ, ɫ ɩɥɨɬɢɧɨɣ ɜɵɫɨɬɨɣ 64,5 ɦ ɧɚ ɪɟɤɟ ɋɭɥɚɤ, ɹɜɥɹɸɳɟɣɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ III  ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɢ 
ɩɨɜɟɪɨɱɧɨɝɨ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: Q1% = 519 ɦ3/ɫ.,  
Q0,1%= 586 ɦ3/ɫ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɡɧɚɧɢɹ ɢ ɨɫɜɨɟɧɵ 
ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ: 

 ɜɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ; 
 ɩɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɢ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ; 
 ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ; 
 ɫɨɫɬɚɜɥɟɧɢɟ ɛɚɥɚɧɫɨɜ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ; 
 ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ;  
 ɩɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ.  
ɉɨ ɢɬɨɝɚɦ ɞɚɧɧɨɣ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ: 
 ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 
 ˖ܰ˔˕ = ͳʹͲ ʛʑ˕; 
       ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ Э̅ˏː = ͸͵͸,͸ͷ ˏˎː. ˍʑ˕ ∙ ч. 
ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɧɨ 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 - 54,22 ɦ; 
ɪɚɫɱɟɬɧɵɣ  - 49,61 ɦ; 
ɦɢɧɢɦɚɥɶɧɵɣ  - 49,3 ɦ. 
 ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɬɪɢ ɜɚɪɢɚɧɬɚ ɊɈ75-ȼ, ɉɅ60-ȼ ɢ 

ɉɅȾ60-Ȼ60˚ ɫ ɪɚɡɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ 
ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɱɟɬɵɪɶɦɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 3 ɦ 
(ɊɈ75-ȼ-355). 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɫ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 200 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ-
595/100-30 ɍɏɅ5 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ  
33 Ɇȼɬ. 

ɋ ɭɱɟɬɨɦ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɬɢɩɚ Ɇɇɍ 1,6/1 – 40 – 2,5 – 2 ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɬɢɩɚ ɗȽɊ – 2ɂ1 – 
100 – 11. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ 
ɩɨɫɬɪɨɟɧɢɹ ɢ ɪɚɫɱёɬɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. Ɍɚɤ ɠɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɢ ɪɚɡɪɚɛɨɬɚɧ ɷɫɤɢɡ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
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Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ 
ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ–110 ɤȼ «ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɞɧɚ ɨɛɯɨɞɧɚɹ 
ɫɢɫɬɟɦɵ ɲɢɧ». ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɜɵɛɪɚɧɵ ɫɢɥɨɜɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɢɩɚ ɌɊȾɇ 40000/115.  

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ, ɤɨɬɨɪɭɸ 
ɛɭɞɟɬ ɩɢɬɚɬɶ ɬɪɢ ɢɫɬɨɱɧɢɤɚ: ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɚɧɵ ɝɟɧɟɪɚɬɨɪɵ 
Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ, ɜ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɵɯ – ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ȺȾ-
3000-Ɍ400 (0,4 ɤȼ), ȺȾ-2560-Ɍ400 (6 ɤȼ) ɢ ɩɨɞɫɬɚɧɰɢɹ əɪɵɤ-ɫɭ 35 ɤȼ, ɧɚɯɨɞɹɳɚɹɫɹ 
ɜ 5,55 ɤɦ ɨɬ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ. 

Ɋɚɫɫɦɨɬɪɟɧ ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ 

Ⱦɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 
ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ 
ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ – ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ-ɡɚ ɪɭɛɟɠɚ, ɚ ɬɚɤɠɟ 
ɫɨɤɪɚɬɢɬ ɡɚɬɪɚɬɵ ɧɚ ɟɝɨ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɦɨɧɬɚɠ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɫɬɚɥ ɱɟɪɬɟɠ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɫ ɭɤɚɡɚɧɢɟɦ ɪɚɫɫɱɢɬɚɧɧɵɯ ɜ ɪɚɛɨɬɟ ɡɚɳɢɬ.  

Ɇɢɚɬɥɢɧɫɤɚɹ Ƚɗɋ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɨ ɩɥɨɬɢɧɧɨ-ɞɟɪɢɜɚɰɢɨɧɧɨɣ ɫɯɟɦɟ. 
ȼ ɪɚɛɨɬɟ ɛɵɥɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 
 ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥёɬɨɜ – 8, ɲɢɪɢɧɨɣ 20 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ Ƚȼ = 168 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ȽȻ = 187,2ɦ; 
 ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ 60 ɦ; 
 ɜ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɛɵɥ ɪɚɫɫɱɢɬɚɧ ɧɨɫɨɤ-ɬɪɚɦɩɥɢɧ. 
ɉɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɩɪɨɱɧɨɫɬɢ (ɜ ɱɚɫɬɧɨɫɬɢ ɨɬɫɭɬɫɬɜɢɟ 

ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɧɟ 
ɩɪɟɜɨɫɯɨɞɹɳɢɯ ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɦɚɬɟɪɢɚɥɚ ɩɥɨɬɢɧɵ – ɛɟɬɨɧ ȼ5). 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ ɜ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ. 

Ɉɩɪɟɞɟɥɟɧ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɢɥ 
92 ɦɟɫɹɰɚ. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɪɢɫɤɨɜ ɩɪɨɟɤɬɚ, ɦɟɬɨɞɨɦ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɨɟɤɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɢɚɬɥɢɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɋɭɥɚɤ ɰɟɥɟɫɨɨɛɪɚɡɟɧ ɢ ɦɨɠɟɬ ɛɵɬɶ 
ɪɟɚɥɢɡɨɜɚɧ. 
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ɬɪɟɛɨɜɚɧɢɹ, ɋɌɈ 17330282.27.140.002-2008. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://files.stroyinf.ru/Data1/54/54048/. 

37. ɑɚɫɬɶ ɜɬɨɪɚɹ ɧɚɥɨɝɨɜɨɝɨ ɤɨɞɟɤɫɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 5 ɚɜɝɭɫɬɚ 2000 
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ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ 
Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-113. - 221 ɫ. 

39. «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
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http://www.rushydro.ru/upload/iblock/68e/PEREChEN-STANDARTOV-RusGidro.pdf. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɋɭɥɚɤ 
Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 

1947 98 144 149 179 218 205 181 176 103 92 96 120 

1948 51 58 186 183 260 394 309 220 130 128 51 104 

1949 79 105 138 154 227 317 284 245 157 99 82 117 

1950 95 109 146 165 312 349 273 210 133 145 79 116 

1951 72 103 133 139 197 339 251 178 95 37 36 98 

1952 45 59 77 128 176 311 228 184 97 37 49 109 

1953 99 107 138 148 191 311 257 201 123 124 114 118 

1954 130 133 145 158 218 317 279 211 130 75 59 113 

1955 90 107 158 195 235 351 256 201 119 79 99 113 

1956 75 105 170 183 213 326 249 188 107 93 81 103 

1957 84 107 136 148 255 351 265 219 126 121 92 107 

1958 99 114 142 146 189 324 268 201 131 80 54 109 

1959 96 109 146 156 183 257 246 239 133 124 106 116 

1960 91 121 144 151 206 276 278 228 117 91 40 104 

1961 97 108 159 196 262 293 287 219 131 101 72 115 

1962 82 106 136 144 407 428 239 204 112 65 54 108 

1963 60 102 130 157 363 354 307 215 132 77 62 92 

1964 108 119 139 176 228 340 277 205 139 129 133 112 

1965 99 109 142 156 231 349 271 229 218 138 160 118 

1966 100 142 136 164 220 307 262 204 117 138 102 123 

1967 113 138 152 201 517 432 351 287 131 181 145 141 

1968 92 104 131 173 268 322 299 231 146 137 154 113 

1969 107 108 135 180 239 277 246 189 112 75 133 117 

1970 33 61 84 260 324 338 267 211 114 111 99 110 

1971 79 105 141 151 196 268 251 213 142 146 176 110 

1972 24 59 87 105 275 264 271 195 117 105 70 106 

1973 97 107 142 181 438 492 282 224 120 93 129 125 

1974 84 103 163 193 430 367 291 224 139 119 199 102 

1975 99 108 140 151 424 392 270 210 130 108 54 187 

1976 101 108 175 185 372 453 324 238 139 106 93 117 

1977 99 108 135 163 371 398 259 188 107 71 111 123 

1978 124 110 142 288 471 457 403 309 230 208 154 116 

1979 120 133 147 260 387 409 305 242 161 154 133 131 

1980 54 95 151 270 434 371 297 220 134 145 180 121 

1981 135 107 159 237 366 363 280 212 128 86 67 110 

1982 114 111 165 159 289 341 298 217 142 116 116 116 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

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

1983 104 109 128 144 285 372 313 231 139 117 95 114 

1984 95 107 137 215 403 415 288 214 128 100 84 104 

1985 83 86 158 178 297 308 240 177 100 72 31 114 

1986 95 109 144 245 396 334 299 228 135 133 106 112 

1987 96 107 137 201 255 258 221 211 110 74 100 108 

1988 100 102 138 220 276 313 267 193 114 106 148 146 

1989 97 109 139 205 235 380 248 213 127 113 117 84 

1990 95 100 105 230 310 349 279 216 120 124 68 113 

1991 89 124 139 149 190 237 270 220 134 103 104 46 

1992 94 105 130 123 375 401 249 186 103 56 69 118 

1993 93 109 143 158 343 351 250 261 145 88 99 103 

1994 126 130 150 196 434 450 320 221 156 168 91 139 

1995 122 112 145 231 294 330 296 268 167 145 174 119 

1996 98 128 173 196 224 278 305 244 148 118 110 113 
Qɫɪ. 53,1 61,6 80,6 110,6 162,2 206,5 151,9 123,6 77,9 69,4 61,1 53,9 

 

Ɍɚɛɥɢɰɚ Ⱥ.2 - ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ, ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ 

m p% Ƚɨɞ ɫɪ. Qɫɪ.ɝ. , 
ɦ3/ɫ 

Ƚɨɞ. ɩɚɜ. Qɫɪ.ɩɚɜ, 
ɦ3/ɫ 

Ƚɨɞ ɦɟɠ. Qɫɪ.ɦɟɠ. , 
ɦ3/ɫ 

1 2 1978 251,0 1978 385,6 1978 154,9 
2 4 1967 232,4 1967 357,6 1967 143,0 
3 6 1979 215,2 1994 324,2 1965 140,6 
4 8 1994 215,1 1973 323,4 1995 140,6 
5 10 1980 206,0 1979 320,6 1979 139,9 
6 12 1973 202,5 1980 318,4 1994 137,1 
7 14 1974 201,2 1976 314,4 1974 129,9 
8 16 1976 200,9 1984 307,0 1971 128,4 
9 18 1995 200,3 1974 301,0 1996 126,9 
10 20 1986 194,7 1986 300,4 1980 125,7 
11 22 1984 190,8 1981 291,6 1982 125,7 
12 24 1975 189,4 1975 289,4 1964 125,6 
13 25 1981 187,5 1962 284,4 1968 125,3 
14 27 1965 185,0 1995 283,8 1966 122,6 
15 29 1982 182,0 1970 280,0 1988 122,0 
16 31 1968 180,8 1963 279,2 1976 119,9 
17 33 1983 179,3 1990 276,8 1986 119,1 
18 35 1993 178,6 1977 275,8 1959 118,6 
19 37 1996 177,9 1948 273,2 1975 118,0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.2 

m p% Ƚɨɞ ɫɪ. Qɫɪ. ɝ. , 
ɦ3/ɫ 

Ƚɨɞ. ɩɚɜ. Qɫɪ.ɩɚɜ, 
ɦ3/ɫ 

Ƚɨɞ ɦɟɠ. Qɫɪ.ɦɟɠ. , 
ɦ3/ɫ 

20 39 1977 177,8 1993 272,6 1950 117,6 

21 41 1950 177,7 1983 269,0 1953 117,6 

22 43 1988 176,9 1992 266,8 1973 116,1 

23 45 1990 175,8 1950 261,8 1983 115,1 

24 47 1964 175,4 1982 260,8 1947 114,6 

25 49 1962 173,8 1968 258,6 1981 113,1 

26 51 1948 172,8 1989 256,2 1969 112,4 

27 53 1989 172,3 1988 253,8 1989 112,3 

28 55 1963 170,9 1961 251,4 1954 112,1 

29 57 1961 170,0 1996 249,4 1961 111,9 

30 59 1966 167,9 1955 247,6 1993 111,4 

31 61 1970 167,7 1957 247,6 1949 111,0 

32 63 1957 167,6 1965 247,2 1957 110,4 

33 65 1992 167,4 1949 245,4 1955 109,3 

34 67 1949 167,0 1964 245,2 1984 107,9 

35 69 1955 166,9 1985 240,0 1977 107,7 

36 71 1971 164,8 1954 236,6 1991 105,6 

37 73 1954 164,0 1956 231,8 1956 104,9 

38 75 1953 160,9 1966 231,4 1987 104,6 

39 76 1969 159,8 1987 229,2 1958 104,1 

40 78 1959 159,3 1960 227,8 1990 103,6 

41 80 1956 157,8 1969 226,2 1948 101,1 

42 82 1987 156,5 1958 225,6 1960 101,1 

43 84 1958 154,8 1972 222,0 1992 96,4 

44 86 1960 153,9 1953 221,6 1962 94,7 

45 88 1985 153,7 1951 220,8 1963 93,6 

46 90 1991 150,4 1959 216,2 1985 92,0 

47 92 1947 146,8 1971 215,8 1970 87,4 

48 94 1951 139,8 1991 213,2 1951 82,0 

49 96 1972 139,8 1952 205,4 1972 81,1 

50 98 1952 125,0 1947 191,8 1952 67,6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.3 - ɉɨɬɪɟɛɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɊȾɍ 

 
ɑɚɫɵ 

27 ɢɸɧɹ 2016 28 ɞɟɤɚɛɪɹ 2016 

ɈȾɍ ɘɝɚ 
Ⱦɚɝɟɫɬɚɧɫɤɨɟ 

ɊȾɍ  ɈȾɍ ɘɝɚ 
Ⱦɚɝɟɫɬɚɧɫɤɨɟ 

ɊȾɍ  
ɉɨɬɪɟɛɥɟɧɢɟ, 

Ɇȼɬ 
ɉɨɬɪɟɛɥɟɧɢɟ, 

Ɇȼɬ 
ɉɨɬɪɟɛɥɟɧɢɟ, 

Ɇȼɬ 
ɉɨɬɪɟɛɥɟɧɢɟ, 

Ɇȼɬ 
0:00 9896 699 11722 827 
1:00 9432 666 10958 774 
2:00 8896 628 10752 759 
3:00 8683 613 10745 758 
4:00 8420 594 10675 754 
5:00 8115 573 10886 768 
6:00 8471 598 11315 799 
7:00 9153 646 12178 860 
8:00 10064 710 12707 897 
9:00 11295 797 13519 954 
10:00 11997 847 13561 957 
11:00 12106 855 13736 970 
12:00 12060 851 13346 942 
13:00 12181 860 13272 937 
14:00 12204 861 13284 938 
15:00 12245 864 13291 938 
16:00 12191 861 13411 947 
17:00 11760 830 14140 998 
18:00 11633 821 14304 1010 
19:00 11433 807 14279 1008 
20:00 11466 809 14021 990 
21:00 12284 867 13866 979 
22:00 11917 841 13259 936 
23:00 10916 771 12410 876 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.4 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ 27.12.16 

ɑɚɫɵ Ɋɫ Ɋɪɚɧɠ ΔɊ t Δɗ Ɋɤɨɨɪɞ ɗɤɨɨɪɞ 
0:00 827 1010 2 1 2 2 2 
1:00 774 1008 10 2 20 12 21 
2:00 759 998 8 3 25 20 47 
3:00 758 990 11 4 44 31 90 
4:00 754 979 9 5 46 40 136 
5:00 768 970 12 6 74 52 210 
6:00 799 957 3 7 21 55 231 
7:00 860 954 8 8 61 63 292 
8:00 897 947 5 9 41 68 333 
9:00 954 942 4 10 39 72 372 
10:00 957 938 0 11 5 72 378 
11:00 970 938 1 12 10 73 388 
12:00 942 937 1 13 12 74 400 
13:00 937 936 39 14 546 113 945 
14:00 938 897 21 15 314 134 1260 
15:00 938 876 16 16 262 150 1522 
16:00 947 860 32 17 547 182 2069 
17:00 998 827 29 18 517 211 2586 
18:00 1010 799 25 19 479 236 3065 
19:00 1008 774 5 20 102 241 3167 
20:00 990 768 9 21 199 251 3365 
21:00 979 759 0 22 11 251 3376 
22:00 936 758 5 23 114 256 3490 
23:00 876 754 754 24 18085 1010 21575 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.5 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ 28.06.16 

ɂɄɇ 28.06.16 
ɑɚɫɵ Ɋɫ Ɋɪɚɧɠ ΔɊ t Δɗ Ɋɤɨɨɪɞ ɗɤɨɨɪɞ 
0:00 699 867 3 1 3 3 3 
1:00 666 864 3 2 6 6 9 
2:00 628 861 1 3 3 7 11 
3:00 613 861 1 4 3 7 14 
4:00 594 860 5 5 26 13 41 
5:00 573 855 3 6 19 16 60 
6:00 598 851 4 7 31 20 91 
7:00 646 847 6 8 45 26 136 
8:00 710 841 11 9 100 37 236 
9:00 797 830 9 10 90 46 326 
10:00 847 821 12 11 130 58 455 
11:00 855 809 2 12 28 60 483 
12:00 851 807 10 13 127 70 610 
13:00 860 797 27 14 375 97 985 
14:00 861 771 60 15 902 157 1887 
15:00 864 710 12 16 190 169 2076 
16:00 861 699 33 17 557 201 2633 
17:00 830 666 20 18 355 221 2988 
18:00 821 646 18 19 345 239 3332 
19:00 807 628 15 20 301 254 3633 
20:00 809 613 15 21 314 269 3947 
21:00 867 598 4 22 79 273 4027 
22:00 841 594 22 23 495 294 4522 
23:00 771 573 573 24 13748 867 18270 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.6 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ  

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Qɛɵɬ 90%, ɦ3/ɫ 90 126 141 151 193 240 274 223 136 105 104 47 
Qɢɫɩɚɪ, ɦ3/ɫ 0 0 0 3 4 5 5 4 3 0 0 0 
Qɥɟɞ, ɦ3/ɫ 1 1 1 -3 -3 0 0 0 0 1 1 1 

Qɮɢɥɶɬɪɚɰɢɹ, ɦ3/ɫ 1 1 1 2 2 2 2 2 2 1 1 1 
Qɪɵɛɨɯɨɞ , ɦ3/ɫ 0 0 0 0 0 0 0 0 0 0 0 0 
Q2\3 ȼɏɄ , ɦ3/ɫ 100 100 100 100 100 100 100 100 100 100 100 100 

Qɫɚɧ.ɩɨɩɭɫɤ , ɦ3/ɫ 50 50 50 50 50 50 50 50 50 50 50 50 
ɫɭɦ. Qɩɨɬɟɪɶ , ɦ3/ɫ 2 2 2 2 3 7 7 6 5 2 2 2 

Qɩɨɥɟɡɧɨɟ , ɦ3/ɫ 88 123 139 149 190 234 266 217 131 103 102 45 
Ɉɬɦɟɬɤɚ ɇɉɍ,ɦ 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0 
Ɉɬɦɟɬɤɚ ɇȻ, ɦ 100,4 101,4 101,7 102,0 102,8 103,6 104,1 103,3 101,6 100,8 100,8 98,93 

ɇɚɩɨɪ,  ɦ 54,38 53,39 53,01 52,78 51,93 51,17 50,67 51,45 53,20 53,93 53,96 55,87 
Nɛɵɬ, Ɇȼɬ 41 56 63 67 84 102 115 95 59 47 47 21 

Ɇɟɫɹɰ ɹɧɜ ɮɟɜ ɦɚɪ ɚɩɪ ɦɚɣ ɢɸɧɶ ɢɸɥɶ ɚɜɝ ɫɟɧɬ ɨɤɬ ɧɨɹɛ ɨɤɬ 
QȼɏɄ , ɦ3/ɫ 100 100 100 100 100 100 100 100 100 100 100 100 

Ɉɬɦɟɬɤɚ ɇɉɍ , ɦ 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0 
Ɉɬɦɟɬɤɚ ɇȻ, ɦ 100,7 100,7 100,7 100,7 100,7 100,7 100,7 100,7 100,7 100,7 100,7 100,7 

ɇɚɩɨɪ, ɦ 54 54 54 54 54 54 54 54 54 54 54 54 
Nɜɯɤ , Ɇȼɬ 46 46 46 46 46 46 46 46 46 46 46 46 
Nɛɵɬ-Nɜɯɤ -5 10 17 21 38 56 69 649 13 2 1 -25 

 

Ɍɚɛɥɢɰɚ Ⱥ.7 – Ɇɨɳɧɨɫɬɶ ɢ ɜɵɪɚɛɨɬɤɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 

Ƚɗɋ 
Nɭɫɬ ɗɝɷɫ(ɝɨɞɨɜɚɹ) ɗɝɷɫ(ɡɢɦɚ) ɗɝɷɫ(ɥɟɬɨ) Nɭɫɬ 

Nɭɫɬ 
ɡɢɦɚ 

Nɭɫɬ 
ɥɟɬɨ 

Ɇȼɬ ɦɥɧ ɤȼɬ ∙ ɱ ɦɥɧ ɤȼɬ ∙ ɱ ɦɥɧ ɤȼɬ ∙ ɱ Ɇȼɬ Ɇȼɬ Ɇȼɬ 
ɑɢɪɤɟɣɫɤɚɹ 1000 2470 1,62 1,08 100 120 83 
ɂɪɝɚɧɚɣɫɤɚɹ 400 1230 0,81 0,54 40 48 33 

Ʉɚɫɤɚɞ ɑɢɪɸɪɬɫɤɢɯ Ƚɗɋ 125 386 0,25 0,17 12,5 15 10 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.8 - Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (2 ɢɬɟɪɚɰɢɹ) 

Ɇɟɫɹɰ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ V, ɦɥɧ ɦ3 Z ɜɛ, ɦ ZɇȻ, ɦ 

ɇɝɷɫ, 
ɦ 

Nɝɷɫ, 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ 

Qɛɵɬ, 
90% 

∑ Q 
ɩɨɬɟɪɶ 

Qɮ Qɩɨɥɟɡ Qɜ-ɳɚ Qɝɷɫ Qɯɨɥ.ɫɛ. Qɧɛ Qɜɯɤ Vɧ ΔV Vɤ Zɧ Zɤ Zɫɪ     

10 105 2 1 103 29 132 0 133 100 32,7 0,08 32,62 155 154,92 154,96 101,66 53,10 60 60 
11 104 2 1 102 106 208 0 209 100 32,62 0,27 32,35 154,92 154,63 154,77 103,23 51,34 91 91 
12 47 2 1 45 210 255 0 256 100 32,35 0,54 31,81 154,63 154,13 154,38 103,98 50,20 109 109 
1 90 2 1 88 169 257 0 258 100 31,81 0,44 31,37 154,13 153,79 153,96 104,02 49,75 109 109 
2 126 2 1 123 90 213 0 214 100 31,37 0,23 31,13 153,79 153,63 153,71 103,32 50,19 91 91 
3 141 2 1 139 -3 136 0 137 100 31,13 -0,01 31,14 153,63 153,63 153,63 101,74 51,69 60 60 
4 151 2 2 149 -51 98 0 100 100 31,14 -0,13 31,28 153,63 153,73 153,68 100,76 52,72 44 ɜɯɤ 
5 193 3 2 190 -92 98 0 100 100 31,28 -0,24 31,51 153,73 153,90 153,81 100,76 52,86 44 ɜɯɤ 
6 240 7 2 234 -136 98 0 100 100 31,51 -0,35 31,87 153,90 154,18 154,04 100,76 53,09 44 ɜɯɤ 
7 274 7 2 266 -169 98 0 100 100 31,87 -0,44 32,30 154,18 154,58 154,38 100,76 53,43 44 ɜɯɤ 
8 223 6 2 217 -119 98 0 100 100 32,30 -0,31 32,61 154,58 154,90 154,74 100,76 53,79 45 ɜɯɤ 
9 136 5 2 131 -34 98 0 100 100 32,61 -0,09 32,70 154,90 155,00 154,95 100,76 53,99 45 ɜɯɤ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.9 - Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ V, ɦɥɧ ɦ3 Z ɜɛ, ɦ ZɇȻ, ɦ 

ɇɝɷɫ, 
ɦ 

Nɝɷɫ, 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ 

Qɛɵɬ ∑ Qɩɨɥ Qɮ Qɩɨɥɟɡ Qɜ-ɳɚ Qɝɷɫ Qɯɨɥ.ɫɛ. Qɧɛ Qɜɯɤ Vɧ ΔV Vɤ Zɧ Zɤ Zɫɪ     
10 143 2 1 141 10 151 0 152 100 32,70 0,03 32,67 155,00 154,97 154,99 102,09 52,70 68 60 
11 107 2 1 105 121 226 0 227 100 32,67 0,31 32,36 154,97 154,64 154,80 103,53 51,08 98 91 
12 49 2 1 47 208 255 0 256 100 32,36 0,54 31,82 154,64 154,15 154,39 103,98 50,21 109 109 
1 92 2 1 90 167 257 0 258 100 31,82 0,43 31,39 154,15 153,81 153,98 104,01 49,76 109 109 
2 127 2 1 125 95 220 0 221 100 31,39 0,25 31,14 153,81 153,63 153,72 103,42 50,10 94 91 
3 158 2 1 156 -19 137 0 138 100 31,14 -0,05 31,19 153,63 153,67 153,65 101,77 51,68 60 60 
4 193 2 2 191 -93 98 0 100 100 31,19 -0,24 31,43 153,67 153,84 153,75 100,76 52,79 44 ɜɯɤ 
5 235 3 2 232 -92 140 0 142 100 31,43 -0,24 31,67 153,84 154,02 153,93 101,86 51,87 62 ɜɯɤ 
6 310 7 2 303 -130 173 0 175 100 31,67 -0,34 32,01 154,02 154,31 154,16 102,58 51,38 76 ɜɯɤ 
7 278 7 2 271 -160 111 0 113 100 32,01 -0,41 32,42 154,31 154,70 154,50 101,12 53,19 50 ɜɯɤ 
8 228 6 2 222 -100 122 0 124 100 32,42 -0,26 32,68 154,70 154,98 154,84 101,41 53,23 55 ɜɯɤ 
9 147 5 2 142 -7 135 0 137 100 32,68 -0,02 32,70 154,98 155,00 154,99 101,75 53,04 61 ɜɯɤ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 60 Ȼ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
 Ɋɢɫɭɧɨɤ Ȼ.2 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ 60 Ȼ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.3 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ 75 Ȼ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ 
D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75-ȼ 

D1,ɦ 2,50 2,80 3,00 3,15 3,55 4,00 
ƽɬ,% 0,95 0,95 0,95 0,95 0,95 0,95 

N'ɚɝɪ,ɤȼɬ 22977,69 28847,11 33131,71 36540,35 46448,33 59018,17 
Z, ɲɬ 5,22 4,16 3,62 3,28 2,58 2,03 
zɚ,ɲɬ 6 6 4 4 3 3 

Nɚɝɪ,Ɇȼɬ 20000 20000 30000 30000 40000 40000 
Δ1 1,03 1,03 1,03 1,03 1,03 1,03 
n'c 236,43 211,19 197,16 187,80 166,71 148,01 

nɫɢɧɯ 250,00 214,30 200,00 200,00 187,50 150,00 
n'max 87,83 84,28 84,26 88,46 93,42 84,17 
n'ɪɚɫɱ 87,55 84,02 83,99 88,18 93,13 83,91 
n'min 83,75 80,37 80,34 84,35 89,08 80,26 

Q ∙ ƾɬ 0,96 0,77 1,00 0,91 0,95 0,75 
Q ∙ ƾɬ  ɩɪɢ 

Hmax 
0,84 0,67 0,88 0,80 0,84 0,66 

 
Ɍɚɛɥɢɰɚ Ȼ.2 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ 
D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ 60 Ȼ60˚ 

D1,ɦ 2,8 3 3,15 3,55 4 4,5 
ƽɬ,% 0,93 0,93 0,93 0,93 0,93 0,94 

N'ɚɝɪ,ɤȼɬ 38033,23 43689,39 48189,74 61273,35 77876,01 98664,30 
Z, ɲɬ 3,16 2,75 2,49 1,96 1,54 1,22 
zɚ,ɲɬ 4 3 3 2 2 2 

Nɚɝɪ,Ɇȼɬ 30000 40000 40000 60000 60000 60000 
Δ1 1,03 1,03 1,03 1,03 1,03 1,03 
n'c 283,91 265,07 252,51 224,18 199,07 177,04 

nɫɢɧɯ 300 300 300 230,8 200 187,5 
n'max 117,97 126,36 132,65 114,95 112,17 118,24 
n'ɪɚɫɱ 117,61 125,96 132,23 114,59 111,82 117,87 
n'min 112,49 120,49 126,49 109,61 106,96 112,75 

Q ∙ ƾɬ 1,15 1,34 1,21 1,43 1,13 0,89 
Q ∙ ƾɬ ɩɪɢ 

Hmax 
1,01 1,17 1,06 1,25 0,99 0,78 

 
 
 
 
 
 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ 
D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 60 Ȼ 

D1,ɦ 2,8 3 3,15 3,55 4 4,5 
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ƽɬ,% 0,94 0,94 0,94 0,94 0,94 0,94 
N'ɚɝɪ,ɤȼɬ 38021,19 43673,27 48170,19 61243,11 77830,91 98599,05 

Z, ɲɬ 3,16 2,75 2,49 1,96 1,54 1,22 
zɚ,ɲɬ 4 3 3 2 2 2 

Nɚɝɪ,Ɇȼɬ 30000 40000 40000 60000 60000 60000 
Δ1 1,03 1,03 1,03 1,03 1,03 1,03 
n'c 296,08 276,43 263,32 233,77 207,57 184,60 

nɫɢɧɯ 300 300 300 250 214,3 187,5 
n'max 118,11 126,51 132,80 124,66 120,34 118,40 
n'ɪɚɫɱ 117,74 126,11 132,39 124,27 119,97 118,03 
n'min 112,62 120,63 126,63 118,87 114,75 112,90 

Q ∙ ƾɬ 1,15 1,34 1,21 1,43 1,13 0,89 
Q ∙ ƾɬ ɩɪɢ 

Hmax 
1,01 1,17 1,06 1,25 0,99 0,78 

 
Ɍɚɛɥɢɰɚ Ȼ.4 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-595/100-30 ɍɏɅ5 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ Sɧɨɦ ɆȼȺ 36,7 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 33 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,9 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 10,5 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 2,02 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

nɧɨɦ ɨɛ/ɦɢɧ 200 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ 

Xd ɨ.ɟ. 1,1 

ɉɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

X’d ɨ.ɟ. 0,35 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

X”d ɨ.ɟ. 0,25 

ɇɚɪɭɠɧɵɣ ɞɢɦɟɬɪ 
ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ Dୡ ɦ 6,3 

Ⱦɥɢɧɚ ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ ɇ ɦ 1 

ɂɫɩɨɥɧɟɧɢɟ ɩɨɞɜɟɫɧɨɟ 

 
 
 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
Ɍɚɛɥɢɰɚ Ȼ.5 – ɉɚɪɚɦɟɬɪɵ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

φ - - - - - ɯ ɯ2 ɪ2 ɪ ɚ R 
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- - - ɦ ɦ ɦ-2 ɦ ɦ2 ɦ2 ɦ ɦ ɦ 
345 0,96 0,38 1,90 1,22 1,11 1,49 2,21 2,88 1,70 3,99 5,68 
330 0,92 0,36 1,81 1,14 1,07 1,43 2,05 2,72 1,65 3,93 5,58 
315 0,88 0,35 1,73 1,06 1,03 1,38 1,89 2,56 1,60 3,88 5,48 
300 0,83 0,33 1,65 0,98 0,99 1,32 1,74 2,41 1,55 3,82 5,37 
285 0,79 0,31 1,57 0,89 0,95 1,26 1,58 2,26 1,50 3,76 5,26 
270 0,75 0,30 1,48 0,81 0,90 1,20 1,43 2,11 1,45 3,70 5,15 
255 0,71 0,28 1,40 0,73 0,85 1,13 1,29 1,96 1,40 3,63 5,03 
240 0,67 0,26 1,32 0,65 0,80 1,07 1,14 1,81 1,35 3,57 4,91 
225 0,63 0,25 1,24 0,56 0,75 1,00 1,00 1,67 1,29 3,50 4,79 
210 0,58 0,23 1,15 0,48 0,69 0,92 0,86 1,53 1,24 3,42 4,66 
195 0,54 0,21 1,07 0,40 0,63 0,85 0,72 1,39 1,18 3,35 4,52 
180 0,50 0,20 0,99 0,32 0,56 0,76 0,58 1,25 1,12 3,26 4,38 
165 0,46 0,18 0,91 0,23 0,48 0,67 0,44 1,12 1,06 3,17 4,22 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 
Ɋɢɫɭɧɨɤ Ȼ.4 – ɑɟɪɬёɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

ɋɜɟɞɟɧɢɹ ɨ ɜɵɤɥɸɱɚɬɟɥɟ ɄȺȽ-20 

 
Ɋɢɫɭɧɨɤ ȼ.1 - ȼɵɤɥɸɱɚɬɟɥɶ ɄȺȽ-20 

 Ʉɨɦɩɥɟɤɫ ɚɩɩɚɪɚɬɧɵɣ ɝɟɧɟɪɚɬɨɪɧɵɣ (ɞɚɥɟɟ ɄȺȽ) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ (ɜɤɥɸɱɟɧɢɣ ɢ ɨɬɤɥɸɱɟɧɢɣ) ɜ ɰɟɩɹɯ 
ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɜ ɨɬɤɥɸɱɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɢ ɡɚɡɟɦɥɟɧɢɹ ɪɚɡɴɟɞɢɧɟɧɧɵɯ 
ɭɱɚɫɬɤɨɜ ɬɨɤɨɩɪɨɜɨɞɚ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
Ɋɢɫɭɧɨɤ ȼ.2 – ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ɄȺȽ-20 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 

 
Ɋɢɫɭɧɨɤ ȼ.3 – ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ɄȺȽ-20 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 

 
Ɋɢɫɭɧɨɤ ȼ.4 – ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ɄȺȽ-20 

 
  



161 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 
 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɊɅɄ-10 
 Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɨɛɟɫɬɨɱɟɧɧɵɯ 
ɭɱɚɫɬɤɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɡɚɡɟɦɥɟɧɢɹ 
ɨɬɤɥɸɱɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɩɪɢ ɩɨɦɨɳɢ ɡɚɡɟɦɥɢɬɟɥɟɣ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɟɞɢɧɨɟ ɰɟɥɨɟ ɫ 
ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ, ɚ ɬɚɤɠɟ ɨɬɤɥɸɱɟɧɢɹ ɬɨɤɨɜ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ 
ɡɚɪɹɞɧɵɯ ɬɨɤɨɜ ɜɨɡɞɭɲɧɵɯ ɢ ɤɚɛɟɥɶɧɵɯ ɫɟɬɟɣ. 

 
Ɍɚɛɥɢɰɚ ȼ.1 – ɉɚɪɚɦɟɬɪɵ ɊɅɄ-10 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, 
ɤȼ 

12 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 400 
ɇɨɦɢɧɚɥɶɧɵɣ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ 

ɜɵɞɟɪɞɢɜɚɟɦɵɣ ɬɨɤ (ɬɨɤ 
ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ), ɤȺ 

25 

Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ 
ɫɬɨɣɤɨɫɬɢ, ɤȺ 

60 

ȼɪɟɦɹ ɄɁ ɞɥɹ ɝɥɚɜɧɵɯ ɧɨɠɟɣ, ɫ 3 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, Ƚɰ 50 

 
 
 
 
  



162 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 
 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɉɉɇɩ-10/400/11,5 

 
Ɋɢɫɭɧɨɤ ȼ.5 - Ɉɉɇɩ-10/400/11,5 

 
 Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɟɥɢɧɟɣɧɵɟ Ɉɉɇɩ-10 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɢ ɚɬɦɨɫɮɟɪɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɜ ɫɟɬɹɯ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 10 ɤȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
ɱɚɫɬɨɬɨɣ 50 Ƚɰ. Ʉɨɪɩɭɫ ɨɝɪɚɧɢɱɢɬɟɥɟɣ Ɉɉɇɩ-10 – ɩɨɥɢɦɟɪɧɵɣ, ɝɟɪɦɟɬɢɱɧɵɣ, 
ɜɥɚɝɨɧɟɩɪɨɧɢɰɚɟɦɵɣ. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɞɟɬɚɥɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɤɨɪɪɨɡɢɨɧɧɨɫɬɨɣɤɢɯ 
ɦɚɬɟɪɢɚɥɨɜ. 
 

 
Ɋɢɫɭɧɨɤ ȼ.6 - ɉɚɪɚɦɟɬɪɵ Ɉɉɇɩ-10/400/11,5 

 
 
  



163 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 

 

 
Ɋɢɫɭɧɨɤ ȼ.7 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɌɌɗɈ 10 

 
 
  



164 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 

 
Ɋɢɫɭɧɨɤ ȼ.8 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɌɇɗɈ-10 

 
 
 
  



165 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 

 
Ɋɢɫɭɧɨɤ ȼ.9 - ȼȽɉ-110 

 
  



166 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
Ɋɢɫɭɧɨɤ ȼ.10 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȼȽɉ-110 



167 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 

 

 
Ɋɢɫɭɧɨɤ ȼ.11 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɌɇɗɈ-110 

 
  



168 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 
 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɊȾ-110. 
 Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɨɛɟɫɬɨɱɟɧɧɵɯ 
ɭɱɚɫɬɤɨɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɫ ɧɨɦɢɧɚɥɶɧɵɦ 
ɧɚɩɪɹɠɟɧɢɟɦ 110, ɫ ɫɨɡɞɚɧɢɟɦ ɜɢɞɢɦɨɝɨ ɪɚɡɪɵɜɚ. Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ 
ɨɬɤɥɸɱɟɧɢɹ ɬɨɤɨɜ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɡɚɪɹɞɧɵɯ ɬɨɤɨɜ ɜɨɡɞɭɲɧɵɯ ɢ 
ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ. 
 Ⱦɜɭɯɤɨɥɨɧɤɨɜɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɊȾ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ. 
 

 
Ɋɢɫɭɧɨɤ ȼ.12 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɊȾ-110 

 



169 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
Ɋɢɫɭɧɨɤ ȼ.13 – ɋɜɟɞɟɧɢɹ ɨ ɌɌɗɈ – 110 

  



170 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 
 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɉɉɇɩ-110/550/125. 
 Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɟɥɢɧɟɣɧɵɟ Ɉɉɇɩ-110 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɢ ɚɬɦɨɫɮɟɪɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɜ ɫɟɬɹɯ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɢɥɢ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 110 
ɤȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɨɝɪɚɧɢɱɢɬɟɥɢ Ɉɉɇ-ɩ ɧɚ 110 
ɤȼ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɤɨɥɨɧɤɢ ɜɚɪɢɫɬɨɪɨɜ ɜ ɩɨɥɢɦɟɪɧɨɦ ɝɟɪɦɟɬɢɱɧɨɦ 
ɜɥɚɝɨɧɟɩɪɨɧɢɰɚɟɦɨɦ ɤɨɪɩɭɫɟ, ɭɤɪɟɩɥɟɧɧɨɦ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɮɥɚɧɰɚɦɢ. 
Ɉɝɪɚɧɢɱɢɬɟɥɢ ɤɨɦɩɥɟɤɬɭɸɬɫɹ ɪɟɝɢɫɬɪɚɬɨɪɚɦɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɢɡɦɟɪɟɧɢɟɦ ɬɨɤɨɜ 
ɭɬɟɱɤɢ ɢ ɷɤɪɚɧɧɨɣ ɚɪɦɚɬɭɪɨɣ. 
 

 

 
Ɋɢɫɭɧɨɤ ȼ.14 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɉɉɇɩ-110/550/125 

 
  



171 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 
 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȼɁ-400-0,25 
 ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɣ (ȼɑ) ɡɚɝɪɚɞɢɬɟɥɶ ȼɁ.  
 ɇɚɡɧɚɱɟɧɢɟ: 
 - ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɬɟɪɶ ȼɑ ɫɢɝɧɚɥɚ ɧɚ ɲɢɧɚɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɧɚ ɫɨɫɟɞɧɢɯ 
ɥɢɧɢɹɯ; 
 - ɛɥɨɤɢɪɨɜɚɧɢɹ ȼɑ ɫɢɝɧɚɥɨɜ ɨɬ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɨɫɟɞɧɢɯ 
ɥɢɧɢɹɯ ɫ ɛɥɢɡɤɢɦɢ ɱɚɫɬɨɬɚɦɢ; 
 - ɩɨɞɞɟɪɠɚɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɥɢɧɢɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ.   
 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: 
 ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɡɚɝɪɚɞɢɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ 
ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɩɨ ɜɵɫɨɤɨɜɨɥɶɬɧɵɦ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ (10, 35-750 ɤȼ) ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ, ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɬɟɥɟɮɨɧɧɨɣ ɫɜɹɡɢ, ɬɟɥɟɦɟɯɚɧɢɤɢ, ɩɪɨɦɨɞɭɥɢɪɨɜɚɧɧɵɯ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɨɣ (24-1000 
ɤȽɰ) ɩɨ ɮɚɡɨɜɨɦɭ ɩɪɨɜɨɞɭ ɢɥɢ ɝɪɨɡɨɬɪɨɫɭ. 
 

 
Ɋɢɫɭɧɨɤ ȼ.15 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȼɁ-400-0,25 

  



172 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 
 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɎɉɆ-Ɋɫ 6400. 
 Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ (ɎɉɆ-Ɋɫ), ɫɨɜɦɟɫɬɧɨ ɫ ɜɵɫɨɤɨɜɨɥɶɬɧɵɦ 
ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ ɩɪɟɞɧɚɡɧɚɱɟɧ, ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɚɩɩɚɪɚɬɭɪɵ ɩɟɪɟɞɚɱɢ 
ɢɧɮɨɪɦɚɰɢɢ (ɫɜɹɡɶ, ɬɟɥɟɦɟɯɚɧɢɤɚ, ɪɟɥɟɣɧɚɹ ɡɚɳɢɬɚ, ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ) 
ɤ ɜɵɫɨɤɨɜɨɥɶɬɧɵɦ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ (ȼɅ) ɧɚɩɪɹɠɟɧɢɟɦ 35-750 ɤȼ, ɚ ɬɚɤɠɟ ɤ 
ɝɪɨɡɨɡɚɳɢɬɧɵɦ ɬɪɨɫɚɦ ɩɨ ɫɯɟɦɟ «ɩɪɨɜɨɞ-ɡɟɦɥɹ» ɢɥɢ «ɩɪɨɜɨɞ-ɩɪɨɜɨɞ». Ɋɟɚɥɢɡɭɟɦɚɹ 
ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ ɎɉɆ-Ɋɫ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ, ɟɦɤɨɫɬɢ 
ɤɨɧɞɟɧɫɚɬɨɪɚ ɫɜɹɡɢ ɢ ɧɨɦɢɧɚɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɬɨɪɢɱɧɵɯ ɜɵɜɨɞɨɜ. 
 
Ɍɚɛɥɢɰɚ ȼ.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɎɉɆ-Ɋɫ 6400 

ɇɚɡɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɚɪɚɦɟɬɪɚ 
Ɋɚɛɨɱɟɟ ɡɚɬɭɯɚɧɢɟ ɮɢɥɶɬɪɨɜ ɜ 

ɩɨɥɨɫɟ ɩɪɨɩɭɫɤɚɧɢɹ 
1,3 ɞȻ 

Ɂɚɬɭɯɚɧɢɟ ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɫɨ 
ɫɬɨɪɨɧɵ ɥɢɧɢɢ, ɧɟ ɦɟɧɟɟ 

12 ɞɛ 

ɇɨɦɢɧɚɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɨ 
ɫɬɨɪɨɧɵ ɤɚɛɟɥɹ 

75 Ɉɦ 

ɇɨɦɢɧɚɥɶɧɚɹ ɬɢɩɨɜɚɹ ɦɨɳɧɨɫɬɶ ȼɑ 
ɫɢɝɧɚɥɚ 

220 ɤȼ 

ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɢɡɨɥɹɰɢɢ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɧɟ 

ɦɟɧɟɟ 
100 ɆɈɦ 

ɂɡɨɥɹɰɢɹ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɞɟɪɠɢɜɚɟɬ ɜ 

ɬɟɱɟɧɢɢ 1 ɦɢɧ. ɧɚɩɪɹɠɟɧɢɟ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

10 ɤȼ 

Ʉɨɪɩɭɫ ɮɢɥɶɬɪɚ ɜɵɩɨɥɧɟɧ ɢɡ 
ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ ɨɤɪɚɲɟɧ 

ɩɨɪɨɲɤɨɜɨɣ ɷɦɚɥɶɸ RAL-7032PE 
2 ɦɦ 

 
Ɍɚɛɥɢɰɚ ȼ.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɎɉɆ-Ɋɫ 6400 

Ʉɨɞ ɮɢɥɶɬɪɚ 
ɇɚɩɪɹɠɟɧ
ɢɟ ɥɢɧɢɢ, 

ɤȼ 

ȿɦɤɨɫɬɶ 
ɤɨɧɞɟɧɫɚɬ

ɨɪɚ 
ɫɜɹɡɢ, ɩɎ 

ɉɨɥɨɫɚ 
ɩɪɨɩɭɫɤɚɧɢɹ, ɤȽɰ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɫɨ ɫɬɨɪɨɧɵ 
ɥɢɧɢɢ, Ɉɦ 

ɎɉɆ-Ɋɫ-
6400/20-38 

110 6400 20-38 450 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 
 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɌɆɇ-2500/35/6. 
 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɢɥɨɜɵɟ ɦɚɫɥɹɧɵɟ ɬɪɟɯɮɚɡɧɵɟ ɫɟɪɢɢ ɌɆɇ ɤɥɚɫɫɨɜ 
ɧɚɩɪɹɠɟɧɢɹ ɞɨ 35 ɤȼ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ 50 Ƚɰ.  Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɌɆɇ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ ɧɟɛɨɥɶɲɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȼɇ — 35 ɤȼ, ɇɇ — 6 ɤȼ. 
 

 
Ɋɢɫɭɧɨɤ ȼ.16 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɌɆɇ-2500/35/6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 
 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȺȾ-3000-Ɍ400. 
 Ⱦɢɡɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋɆ ȺȾ-3000-Ɍ400 MTU ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 3000 
ɤȼɬ (3750 ɤȼȺ) ɢ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɫɦɨɧɬɢɪɨɜɚɧ ɧɚ ɨɛɳɟɣ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɪɚɦɟ ɫ 
ɚɧɬɢɜɢɛɪɚɰɢɨɧɧɵɦɢ ɨɩɨɪɚɦɢ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜɢɝɚɬɟɥɹ MTU 12V4000G23R ɢ 
ɝɟɧɟɪɚɬɨɪɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ Marelli Motori MJB 400 LB4, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɫɨɟɞɢɧɟɧɵ ɜɢɛɪɨɢɡɨɥɢɪɭɸɳɟɣ ɦɭɮɬɨɣ. 
 
Ɍɚɛɥɢɰɚ ȼ.5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȺȾ-3000-Ɍ400 

Ɉɫɧɨɜɧɚɹ ɦɨɳɧɨɫɬɶ 3000 ɤȼɬ / 3750 ɤȼȺ 
Ɋɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ 3300 ɤȼɬ / 4125 ɤȼȺ 

ɑɚɫɬɨɬɚ ɬɨɤɚ, Ƚɰ 50 
ɇɚɩɪɹɠɟɧɢɟ, ȼ 400 

Ɋɟɫɭɪɫ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɦ.ɱ. 25 000 
- ɩɪɢ 75% ɧɚɝɪɭɡɤɢ 585 

Ⱦɜɢɝɚɬɟɥɶ 
Ɇɨɞɟɥɶ ɞɜɢɝɚɬɟɥɹ MTU 12V4000G23R 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ 1500 
Ɍɢɩ 12VTI 

Ⱦɢɚɦɟɬɪ ɰɢɥɢɧɞɪɚ, ɦɦ 170 
ɏɨɞ ɩɨɪɲɧɹ, ɦɦ 210 
Ɋɚɛɨɱɢɣ ɨɛɴɟɦ, ɥ 57,2 
ɋɬɟɩɟɧɶ ɫɠɚɬɢɹ 16,5:1 

Ƚɟɧɟɪɚɬɨɪ 
Ɇɨɞɟɥɶ ɝɟɧɟɪɚɬɨɪɚ Marelli Motori MJB 400 LB4 (ɢɥɢ ɚɧɚɥɨɝ) 

ɇɚɩɪɹɠɟɧɢɟ, ȼ 400 
Ɋɨɞ ɬɨɤɚ ɩɟɪɟɦɟɧɧɵɣ ɬɪɟɯɮɚɡɧɵɣ 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ 0,8 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 1800 

Ʉɥɚɫɫ ɢɡɨɥɹɰɢɢ H 
ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ IP23 

Ɋɟɝɭɥɹɬɨɪ ɧɚɩɪɹɠɟɧɢɹ (AVR) Mark I M40FA640A 
Ɍɨɩɥɢɜɧɚɹ ɫɢɫɬɟɦɚ 

Ɍɨɩɥɢɜɧɵɣ ɛɚɤ, ɥ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ Ɂɚɤɚɡɱɢɤɨɦ 
Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɥ/ɱ - 
Ɍɨɩɥɢɜɧɵɟ ɮɢɥɶɬɪɵ ɨɫɧɨɜɧɨɣ ɬɨɩɥɢɜɧɵɣ ɮɢɥɶɬɪ - ɞɭɩɥɟɤɫɧɵɣ 
- ɩɪɢ 75% ɧɚɝɪɭɡɤɢ 585 

ɋɢɫɬɟɦɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɂɚɪɹɞɧɵɣ ɝɟɧɟɪɚɬɨɪ 80 Ⱥ 
ɉɭɫɤɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɬɚɪɬɟɪ 2ɯ7,5 ɤȼɬ 

ɇɚɩɪɹɠɟɧɢɟ ɜ ɫɢɫɬɟɦɟ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

24 ȼ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 
Ɍɚɛɥɢɰɚ ȼ.6 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɌɗɈ – 10 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɌɅɄ – 10  «ɋɚɦɚɪɫɤɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ» 

Uɧɨɦ = 10,5 ɤȼ Uɧɨɦ = 10 ɤȼ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɌɅɄ – 10  «ɋɚɦɚɪɫɤɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ» 

Iɪɚɛ.max = 0,212 ɤȺ Iɧɨɦ = 0,8 ɤȺ 
Iɩ0 = 21,34ɤȺ − 
iɭ = 58,24 ɤȺ − 

Bɤ.ɪɚɫɱ = Iɩ0
2 ሺtɨɬɤ+tɊɁȺሻ = 

21,342∙(0,07+0,01) = 1,71 ɤȺ2∙ɫ  
Bɤ.ɪɚɫɱ = Iɬ

2tɬ = 0,82∙3 = 1,92 ɤȺ2∙ɫ   

  
Ɍɚɛɥɢɰɚ ȼ.7 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɤɥɸɱɚɬɟɥɹ  

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼȽɉ – 110    «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» 
Uɧɨɦ = 110 ɤȼ Uɧɨɦ = 110 ɤȼ 

Iɪɚɛ.max = 0,385 ɤȺ Iɧɨɦ = 3,1  ɤȺ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼȽɉ – 110    «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» 
Iɩ0=4,26 ɤȺ Iɨɬɤ = 50 ɤȺ 
iɭ=18,07 ɤȺ iɩɪ.ɫɤɜ = 125 ɤȺ 

Bɤ.ɪɚɫɱ = 
Iɩ0
2 ሺtɨɬɤ+tɊɁȺሻ = 4,262∙(0,07+0,01) = 1,45 ɤȺ2∙ɫ      

Bɤ.ɪɚɫɱ = Iɬ
2tɬ = 502∙3 = 7500 ɤȺ2∙ɫ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ  
 
Ɍɚɛɥɢɰɚ ȼ.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɜɵɛɨɪɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɊȽ 110/1000    «ɁɗɌɈ» 
Uɧɨɦ = 110 ɤȼ Uɧɨɦ = 110 ɤȼ 

Iɪɚɛ.max = 0,385 ɤȺ Iɧɨɦ = 1,25 ɤȺ 
Iɩ0 = 4,26 ɤȺ Iɨɬɤ = 31,5 ɤȺ 
iɭ= 18,07 ɤȺ iɩɪ.ɫɤɜ = 80 ɤȺ 

Bɤ.ɪɚɫɱ = 
Iɩ0
2 ሺtɨɬɤ+tɊɁȺሻ = 4,262∙(0,07+0,01) = 1,45 ɤȺ2∙ɫ      

Bɤ.ɪɚɫɱ = 
Iɬ
2tɬ = 31,52∙3 = 2 977 ɤȺ2∙ɫ   

 
Ɍɚɛɥɢɰɚ ȼ.9 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɛɨɪɚ Ɍɢɩ ɩɪɢɛɨɪɚ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ 
(ʑ ∙ ʏሻ 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ 
Ȼɟɪɤɭɬ-
ɆɆɌ 

0,5 8 

 
Ɍɚɛɥɢɰɚ ȼ.10 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɌɌɗɈ «ɉɪɨɮɨɬɟɤ» 

Uɧɨɦ=110 ɤȼ Uɧɨɦ=110 ɤȼ 
Iɪɚɛ.max=0,385 ɤȺ Iɧɨɦ=1 ɤȺ 

Iɩ0=4,26 ɤȺ − 
iɭ=18,07 ɤȺ − 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵ

ɟ ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ I∆G 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,IɋɊ.Ɉ 0,15∙Iɇ 0,6 Ⱥ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,KɌ 0,3 - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, IɇɌ 
0,5∙Iɇ 2,02 Ⱥ 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ 1,5∙Iɇ 6,05 Ⱥ 

ɁɁȽ 
U0 

t1 U01G - 5 ȼ 

t2 U02G - 10 ȼ 

t3 U0G - 15 ȼ 

U03 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,3 - 

Ɂɉɇ U> 

2ɫɬɭɩɟɧɶ  UCɊ2 1,4∙Uɇ 140 ȼ 

1 ɫɬɭɩɟɧɶ  UCɊ1 1,2∙Uɇ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶ
ɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧ
ɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

I2 

ɋɈ I2ɋɂȽɇ 0,07∙Iɇ 0,28 Ⱥ 

ɉɈ I2ɉɍɋɄ 0,15∙Iɇ 0,6 Ⱥ 

ɈɌɋ I I2ɋ.Ɂ. 0,32∙Iɇ 1,28 Ⱥ 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵ

ɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

I1 

ɋɈ IɋɂȽɇ 1,07∙Iɇ 4,3 Ⱥ 
ɉɈ I1ɉɍɋɄ 1,1∙Iɇ 4,42 Ⱥ 

ɈɌɋ I1ɈɌɋ 1,224∙IɇɈɆ 4,94 Ⱥ 

ȾɁ Z< 
1 ɫɬɭɩɟɧɶ ZI 0,08 0,25 Ɉɦ 

2 ɫɬɭɩɟɧɶ ZII 0,35 1,04 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

Iɪ 
ɋɈ IP ɋɂȽɇ. 1,07∙IɇɈɆ.Ɋ 3,25 Ⱥ 
ɉɈ IP ɉɍɋɄ. 1,1∙IɇɈɆ.Ɋ 3,34 Ⱥ 

Ɉɬɫɟɱɤɚ IP ɉɍɋɄ. 2,19∙IɇɈɆ.Ɋ 6,7 Ⱥ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 

Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ 
Ⱦɟɣɫɬɜɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-1

10
 ɢ

 
ȼ-

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɋȼ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ I∆G + + + +   

 
 

ɁɁȽ 
U0 

t1        + 

t2      +   

t3 + + +      

U0 t + + +      

Ɂɉɇ U> 

1 ɫɬɭɩɟɧɶ t1 + +     
 

 

2 ɫɬɭɩɟɧɶ t2 + +     
 

 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

I2 

ɋɈ        + 

ɂɈ + +       

ɈɌɋ I 
t1       +  

t2     +    

t3 + +       

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
I1 

ɋɈ        + 
ɂɈ + +       

ɈɌɋ 
t1     +    

t2 + +       

ȾɁ Z< 

1 
ɫɬɭɩɟɧɶ 

t1     +    

t2 + + +      

2 
ɫɬɭɩɟɧɶ 

t1     +    

t2 + +       

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

Iɪ 
ɋɈ        + 
ɂɈ + +       

Ɉɬɫɟɱɤɚ + +       
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

Ɍɚɛɥɢɰɚ Ⱦ.1 - ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ  
№ ɬɨɱɤɢ x y x*  y*  

1 0 0,126 0 0,945 
2 0,1 0,036 0,75 0,27 
3 0,2 0,007 1,5 0,0525 
4 0,3 0 2,25 0 
5 0,4 0,006 3 0,045 
6 0,5 0,027 3,75 0,2025 
7 0,6 0,06 4,5 0,45 
8 0,7 0,1 5,25 0,75 
9 0,8 0,146 6 1,095 
10 0,9 0,198 6,75 1,485 
11 1 0,256 7,5 1,92 
12 1,1 0,321 8,25 2,4075 
13 1,2 0,394 9 2,955 
14 1,3 0,475 9,75 3,5625 
15 1,4 0,564 10,5 4,23 
16 1,5 0,661 11,25 4,9575 
17 1,6 0,764 12 5,73 
18 1,7 0,873 12,75 6,5475 
19 1,8 0,987 13,5 7,4025 
20 1,9 1,108 14,25 8,31 
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