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ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 1464 ɦ3/c, 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%, 
7442 ɦ3/c, 
ɝ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%, 8325 ɦ3/c. 
 
ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:  
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɝɨɞɢɱɧɵɣ, 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 360,0 ɦ; ɍɆɈ 337,0 ɦ, 
ɜ) ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɥɧɵɣ 31 ɤɦ3; ɩɨɥɟɡɧɵɣ 14,7 ɤɦ3. 
 
ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 106ɦ, 
ɛ) ɪɚɫɱɟɬɧɵɣ 90,6ɦ, 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 79,5ɦ. 
 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:  
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 1078 Ɇȼɬ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 737 Ɇȼɬ, 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 6078 ɦɥɧ. ɤȼɬ. ɱ., 
ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 5760 ɱɚɫ. 
 
ɉɥɨɬɢɧɵ:  
ɚ) ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɜ) ɰɟɧɬɪɚɥɶɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɝ) ɫɬɚɧɰɢɨɧɧɚɹ ɪɭɫɥɨɜɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɞ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ ɦɚɬɟɪɢɚɥ ɤɚɦɟɧɧɚɹ ɧɚɛɪɨɫɤɚ, 
ɟ) ɨɛɳɚɹ ɞɥɢɧɚ 1215ɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 119ɦ. 
 
ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ:  
ɚ) ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɩɨ ɬɢɩɭ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ ɫ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ, 
ɛ) ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ 3 ɨɬɜɟɪɫɬɢɹ, 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ 60ɦ. 
Ɂɞɚɧɢɟ Ƚɗɋ:  
ɚ) ɬɢɩ ɡɞɚɧɢɹ ɪɭɫɥɨɜɨɟ; ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 4, 
ɛ) ɪɚɡɦɟɪ: ɨɛɳɚɹ ɞɥɢɧɚ 126ɦ, ɲɢɪɢɧɚ 24ɦ. 
Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ:  
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ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɊɈ 115-ȼ-600, 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 1190/215 – 48, 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ125 ɨɛ/ɦɢɧ. 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ:  
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 6,6 ɥɟɬ, 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,321 ɤɨɩ/ɤȼɬ ɱ., 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 6812,31ɪɭɛ/Ʉɜɬ. 
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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ - ɷɬɨ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ, ɢɫɩɨɥɶɡɭɸɳɚɹ ɜ ɤɚɱɟɫɬɜɟ 
ɢɫɬɨɱɧɢɤɚ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜɨɞɵ. Ⱦɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɚ 
ɜɫɟɝɨ ɥɢɲɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɜɨɞɨɣ, ɱɬɨ ɞɨɛɢɜɚɸɬɫɹ 
ɭɫɬɪɨɣɫɬɜɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɜ ɞɜɚ ɪɚɡɚ 
ɦɟɧɶɲɟ ɱɟɦ ɧɚ Ɍɗɋ, ɩɪɢ ɬɨɦ Ƚɗɋ ɧɟ ɧɚɧɨɫɢɬ ɬɚɤɨɝɨ ɭɳɟɪɛɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ 
ɤɚɤ ɞɪɭɝɢɟ ɫɬɚɧɰɢɢ. 

Ɍɭɪɛɢɧɵ Ƚɗɋ ɩɪɟɨɛɪɚɡɭɸɬ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɩɨɬɨɤɚ ɜɨɞɵ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɭɸ. Ƚɗɋ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ, ɜɪɟɦɹ ɩɭɫɤɚ 
ɚɝɪɟɝɚɬɚ ɨɱɟɧɶ ɦɚɥɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ Ɍɗɋ ɢ ɩɨɷɬɨɦɭ Ƚɗɋ ɱɚɳɟ ɜɫɟɝɨ ɪɚɛɨɬɚɸɬ ɜ 
ɩɢɤɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɜɨɫɩɪɢɧɢɦɚɹ ɢ ɫɛɪɚɫɵɜɚɹ 
ɧɚɝɪɭɡɤɢ ɪɟɝɭɥɢɪɭɹ ɱɚɫɬɨɬɭ ɬɨɤɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ.  

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɫɨɜɪɟɦɟɧɧɵɯ ɡɚɞɚɱ ɷɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɪɟɫɭɪɫɨɜ ɩɥɚɧɟɬɵ ɡɟɦɥɹ ɤ ɷɬɢɦ ɪɟɫɭɪɫɚɦ ɤɚɤ ɪɚɡ ɢ ɨɬɧɨɫɢɬɫɹ 
ɜɨɞɚ. ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɟɬɭ ɧɟ ɤɚɤɢɯ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ Ɍɗɋ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɹ Ɉɥɟɤɦɢɧɫɤɨɝɨ Ƚɍ ɜ əɤɭɬɢɢ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɨ, ɬɚɤ ɤɚɤ ɬɚɦ 
ɧɚɯɨɞɢɬɶɫɹ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɷɬɨ 
ɯɨɪɨɲɟɟ ɦɟɫɬɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɷɧɟɪɝɨɟɦɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɐɟɥɶ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ. ɉɪɢ 
ɜɫɟɦ ɷɬɨɦ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɭɡɟɥ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɚɞɟɠɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 

1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 

ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɧɚɯɨɞɢɬɫɹ ɜ əɤɭɬɢɢ, ɨɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦ ɤɥɢɦɚɬɨɦ, ɡɢɦɧɢɟ ɩɟɪɢɨɞɵ ɩɪɨɞɨɥɠɚɸɬɫɹ ɞɨ 9 ɦɟɫɹɰɟɜ 
ɜ ɝɨɞɭ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ -9°C. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ 
ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ ɢ ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ 
ɫɨɫɬɚɜɥɹɟɬ ɞɨ 70 °C. Ⱥɛɫɨɥɸɬɧɵɣ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɣ ɦɢɧɢɦɭɦ - 60 °C. ɋɬɜɨɪ 
ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ. 

 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 
ɉɢɬɚɧɢɟ ɪɟɤɢ ɞɨɠɞɟɜɨɟ ɢ ɫɧɟɝɨɜɨɟ. Ⱦɥɹ ɪɟɤɢ ɯɚɪɚɤɬɟɪɧɵ ɡɧɚɱɢɬɟɥɶɧɵɟ 

ɢɡɦɟɧɟɧɢɹ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ, ɱɬɨ ɧɚɯɨɞɢɬ ɜɵɪɚɠɟɧɢɟ ɜ ɪɚɫɯɨɠɞɟɧɢɢ ɡɧɚɱɟɧɢɣ 
ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɧ ɜɵɱɢɫɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɪɚɡɧɵɯ ɩɟɪɢɨɞɨɜ ɧɚɛɥɸɞɟɧɢɣ. Ʌɟɬɨɦ ɧɚɛɥɸɞɚɸɬɫɹ ɛɭɪɧɵɟ ɩɚɜɨɞɤɢ. 
ɏɚɪɚɤɬɟɪɧɵɟ ɛɵɬɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1: 

 
Ɍɚɛɥɢɰɚ 1 – Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɪɚɫɯɨɞɨɜ 
p,% 0.01 0.1 1 3 5 10 20 50 75 95 97 99 

Ɏ 4,72 3,74 2,64 2,06 1,76 1,32 0,82 -0,08 -0,71 -1,51 -1,68 -2 

Ms 1,04 0,83 0,58 0,46 0,39 0,29 0,18 -0,02 -0,16 -0,33 -0,37 -0,44 

Ks 2,04 1,83 1,58 1,46 1,39 1,29 1,18 0,98 0,84 0,67 0,63 0,56 
Q, 

ɦ3/c 8324,94 7442 6451 5928 5658 5262 4811 4001 3433 2712 2559 2271 

 
1.3 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɋɬɜɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɲɢɪɨɤɨɣ ɝɨɪɧɨɣ ɞɨɥɢɧɟ, ɟɝɨ ɞɥɢɧɚ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ 

ɫɨɫɬɚɜɥɹɟɬ 1100 ɦ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɫɬɜɨɪɚ: 
                 (1) 

 
ȼ ɦɟɫɬɟ ɫɬɜɨɪɚ ɩɪɟɨɛɥɚɞɚɸɬ ɫɤɚɥɶɧɵɟ ɝɪɭɧɬɵ – ɞɨɥɟɪɢɬɵ. Ɋɭɫɥɨɜɵɟ 

ɭɱɚɫɬɤɢ ɩɨɤɪɵɬɵ ɫɥɨɟɦ ɫɭɩɟɫɢ ɦɨɳɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 2ɦ.  Ⱦɨɥɟɪɢɬ – ɤɪɭɩɧɨ ɢ 
ɫɪɟɞɧɟɡɟɪɧɢɫɬɵɣ ɛɚɡɚɥɶɬ, ɨɛɥɚɞɚɸɳɢɣ ɞɨɥɟɪɢɬɨɜɨɣ ɫɬɪɭɤɬɭɪɨɣ. Ⱥɜɬɨɪɵ 
ɧɚɡɵɜɚɥɢ ɞɨɥɟɪɢɬɚɦɢ ɞɢɚɛɚɡɵ. Ⱦɨɥɟɪɢɬ ɩɨ ɦɢɧɟɪɚɥɶɧɨɦɭ ɫɨɫɬɚɜɭ ɹɜɥɹɟɬɫɹ 
ɚɧɚɥɨɝɨɦ ɛɚɡɚɥɶɬɚ. ɉɥɨɳɚɞɶ ɢ ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2: 
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Ɍɚɛɥɢɰɚ 2 – ɉɥɨɳɚɞɢ ɢ ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɋɥɨɢ 
Ɉɩɬɢɦ.ɝɨɪ. Hi, 
ɦ   , ɦ F1,     F2,       ,    

1 
360 

40 850,41 336,08 22,95 
320 

2 
320 

40 336,08 68,67 7,42 
280 

3 
280 

26 68,67 - 0,62 
254 

  ∑      
              

 
1.4 ɗɧɟɪɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɣɨɧɚ 

 
-ɗɧɟɪɝɨɫɢɫɬɟɦɚ əɤɭɬɢɢ, ɬɢɩɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɲɢɪɨɬɵ «ɐɟɧɬɪ» 
-Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ  2000 Ɇȼɬ. 
-ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 680 Ɇȼɬ. 
-ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 2,71 ɦɥɧ. Ɇȼɬ ɱ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ 

ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 

ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 
(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ʉ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ 
ɤɨɬɨɪɵɯ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ (ɤ ɷɬɨɦɭ ɩɟɪɢɨɞɭ 
ɛɭɞɭɬ ɨɬɧɨɫɢɬɶɫɹ ɦɟɫɹɰɵ ɫ V ɩɨ VII ). Ɉɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ 
ɩɟɪɢɨɞ (ɬɚɛɥɢɰɚ 3).  

 
Ɍɚɛɥɢɰɚ 3 – Ƚɢɞɪɨɝɪɚɮ ɪɟɤɢ ɡɚ 50 ɥɟɬ 

Ɋɚɡɦɟɪɵ ɜ ɦ3/c 

№ Ƚɨɞ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Qɫɪ. 
ɝɨɞ 

1 1930 3 2 2 8 2948 3023 3136 327 142 204 80 16 824 
2 1931 7 5 5 7 2711 3143 2828 191 245 241 159 26 797 

3 1932 12 2 1 29 1832 2042 4028 503 474 296 87 73 782 
4 1933 27 5 5 9 2925 3379 1864 409 386 170 136 19 778 

5 1934 4 4 3 6 2988 3451 4190 891 722 694 105 49 1092 

6 1935 7 6 5 17 2361 3315 3705 745 470 424 82 23 930 
7 1936 6 5 5 15 2764 2953 2929 362 302 215 93 11 805 

8 1937 8 8 7 148 2185 4439 3999 667 895 599 245 23 1102 
9 1938 2 1 1 25 3970 4743 2136 795 318 186 125 15 1026 

10 1939 8 7 7 6 2584 3265 3575 851 749 655 156 12 990 
11 1940 8 5 5 12 2788 5697 1318 477 636 273 70 15 942 

12 1941 9 8 8 14 3015 4152 3018 435 342 201 91 77 948 

13 1942 4 4 3 7 2334 2945 1978 405 284 281 117 8 698 
14 1943 6 1 0 1 4152 4879 2200 396 245 159 84 64 1016 

15 1944 3 3 2 21 2738 2870 2505 443 182 795 116 16 808 
16 1945 6 5 4 24 2652 5061 3545 513 146 398 205 105 1055 

17 1946 7 7 7 5 4188 4588 1213 304 151 64 34 13 882 

18 1947 26 19 20 182 2780 3780 2027 388 305 851 231 103 893 
19 1948 3 3 3 9 2435 2706 2373 431 412 651 98 86 767 

20 1949 3 1 1 14 3379 3360 2209 513 524 136 95 73 859 
21 1950 8 7 5 2 2606 2834 2340 232 269 773 86 61 769 

22 1951 17 15 13 34 3106 3804 1455 326 385 384 102 15 805 
23 1952 4 4 2 11 1970 4325 3773 215 454 125 95 32 917 

24 1953 20 10 8 10 2852 5683 2282 512 315 455 75 59 1023 

25 1954 3 0 0 7 2379 2470 1841 521 564 375 149 18 694 
26 1955 11 10 9 180 3788 5288 2891 519 362 286 232 48 1135 

27 1956 4 4 4 16 4034 5243 1495 538 426 56 50 34 992 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3 

№ Ƚɨɞ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Qɫɪ. 
ɝɨɞ 

28 1957 14 12 10 3 3925 3061 1122 799 362 218 30 10 797 
29 1958 6 5 5 9 1811 4379 1286 267 323 391 178 11 723 

30 1959 5 4 4 64 2561 2743 1273 364 635 477 110 7 687 

31 1960 6 5 4 15 3652 4734 1727 645 342 84 77 41 944 
32 1961 23 15 11 41 2715 3361 1814 630 416 727 82 52 824 

33 1962 2 0 0 13 3197 3697 3245 433 321 366 182 15 956 
34 1963 9 7 7 3 2879 4925 2330 511 432 327 98 9 961 

35 1964 4 3 2 11 4106 5379 1509 390 623 389 159 8 1049 
36 1965 5 5 4 27 2743 4015 1386 500 432 341 20 17 791 

37 1966 8 7 5 12 2925 3288 2875 329 795 568 111 96 918 

38 1967 12 4 4 20 2770 3052 1955 955 545 550 105 21 833 
39 1968 9 8 7 41 2879 5561 1773 636 273 48 41 5 940 

40 1969 3 3 3 15 2152 3197 3364 682 818 705 59 57 921 
41 1970 24 5 4 39 4243 4515 2477 727 841 227 100 75 1106 

42 1971 3 3 3 12 3675 4697 1636 341 523 386 59 55 949 

43 1972 19 12 11 100 2288 3470 1705 568 627 622 102 12 795 
44 1973 8 8 7 17 2267 5470 1750 180 227 105 57 51 846 

45 1974 2 2 2 16 3302 4152 2559 382 545 545 95 91 974 
46 1975 3 2 2 82 2420 3100 2630 840 860 680 50 40 892 

47 1976 17 5 5 18 2925 5652 1500 477 500 352 41 23 960 
48 1977 10 9 5 16 3720 3970 1091 318 80 75 45 6 779 

49 1978 3 3 3 55 4061 4743 1455 500 705 523 43 19 1009 

50 1979 8 5 4 13 3334 4470 841 591 477 250 68 7 839 

Σ 8 6 5 29 2980 3981 2283 499 448 378 102 36 896 
 
Ɉɩɪɟɞɟɥɢɜ ɨɫɧɨɜɧɵɟ ɩɟɪɢɨɞɵ ɝɨɞɚ (ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ), ɧɟɨɛɯɨɞɢɦɨ 

ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɩɟɪɢɨɞ 
ɩɨɥɨɜɨɞɶɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 

  ሺ ሻ            (2) 

 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟ-

ɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90% ɢ 50%, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (Ɍɚɛɥɢɰɚ 4).  
ɇɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. Ⱦɥɹ ɷɬɨɝɨ 

ɜɵɛɢɪɚɟɬɫɹ ɝɨɞ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɡɧɚɱɟɧɢɸ, ɦɚɤɫɢɦɚɥɶɧɨ ɛɥɢɡɤɨɦɭ ɤ 50% ɢ 
90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ(Ɍɚɛɥɢɰɚ 4). 
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Ɍɚɛɥɢɰɚ 4 – Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɫɬɨɤɚ ɪɟɤɢ 
Ɋɚɡɦɟɪɵ ɜ ɦ3/c 

ɧɨɦɟɪ  ɝɨɞɵ  ɝɨɞɵ  ɝɨɞɵ  

1 2,0 1955 1135 1955 3989 1937 289 
2 3,9 1970 1106 1945 3753 1975 284 
3 5,9 1937 1102 1970 3745 1934 275 
4 7,8 1934 1092 1943 3744 1939 272 
5 9,8 1945 1055 1964 3665 1969 261 
6 11,8 1964 1049 1938 3616 1967 246 
7 13,7 1938 1026 1953 3606 1947 236 
8 15,7 1953 1023 1956 3591 1972 230 
9 17,6 1943 1016 1934 3543 1970 227 
10 19,6 1978 1009 1937 3541 1961 222 
11 21,6 1956 992 1978 3420 1966 214 
12 23,5 1939 990 1968 3404 1978 206 
13 25,5 1974 974 1941 3395 1935 198 
14 27,5 1963 961 1962 3380 1948 188 
15 29,4 1976 960 1963 3378 1974 187 
16 31,4 1962 956 1960 3371 1959 185 
17 33,3 1971 949 1976 3359 1955 184 
18 35,3 1941 948 1952 3356 1954 182 
19 37,3 1960 944 1974 3338 1964 177 
20 39,2 1940 942 1971 3336 1944 176 
21 41,2 1968 940 1946 3330 1940 167 
22 43,1 1935 930 1940 3268 1932 164 
23 45,1 1969 921 1973 3162 1938 163 
24 47,1 1966 918 1939 3141 1953 163 
25 49,0 1952 917 1935 3127 1957 162 
26 51,0 1947 893 1930 3036 1950 160 
27 52,9 1975 892 1966 3029 1976 160 
28 54,9 1946 882 1949 2983 1979 158 
29 56,9 1949 859 1977 2927 1945 156 
30 58,8 1973 846 1969 2904 1963 156 
31 60,8 1979 839 1931 2894 1971 154 
32 62,7 1967 833 1936 2882 1949 151 
33 64,7 1930 824 1979 2882 1965 150 
34 66,7 1961 824 1947 2862 1962 148 
35 68,6 1944 808 1951 2788 1951 143 
36 70,6 1936 805 1933 2723 1960 135 
37 72,5 1951 805 1975 2717 1958 133 
38 74,5 1957 797 1965 2715 1941 132 
39 76,5 1931 796 1944 2704 1933 129 
40 78,4 1972 795 1957 2703 1956 126 

  

QɦQп%P
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4 
ɧɨɦɟɪ 

 

ɝɨɞɵ 
 

ɝɨɞɵ 
 

ɝɨɞɵ 
 41 80,4 1965 791 1932 2634 1942 124 

42 82,4 1932 782 1961 2630 1968 119 
43 84,3 1977 779 1950 2593 1936 113 
44 86,3 1933 778 1967 2592 1943 106 
45 88,2 1950 769 1948 2505 1952 105 
46 90,2 1948 767 1958 2492 1931 98 
47 92,2 1958 723 1972 2488 1930 87 
48 94,1 1942 698 1942 2419 1973 73 
49 96,1 1954 694 1954 2230 1946 66 
50 98,0 1959 687 1959 2192 1977 63 

 
-Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%: 
1948 ɝɨɞ: 
                               (3) 

                            (4) 

 
1958 ɝɨɞ: 
                               

 
(5) 

                           (6) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1958 ɝɝ. 
-Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 
1947: 
                               

 
(7) 

                            (8) 

 
1952: 
                               (9)                             (10) 

%P
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ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 1947 ɝɝ. 
ȼ ɫɪɟɞɧɟ ɜɨɞɧɨɦ ɝɨɞɭ ɢɦɟɸɬɫɹ ɪɚɫɯɨɞɵ ɦɟɧɶɲɢɟ, ɱɟɦ ɜ ɦɚɥɨɜɨɞɧɨɦ 

ɝɨɞɭ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: ɨɛɴɟɦ ɫɟɡɨɧɧɨɝɨ ɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɞɨɥɠɟɧ ɨɫɬɚɬɶɫɹ 
ɧɟɢɡɦɟɧɧɵɦ ɞɨ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɩɨɫɥɟ ɧɟɺ. ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ȼ ɫɪɟɞɧɟɜɨɞɧɨɦ 
ɝɨɞɭ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 5 ɢ ɪɢɫɭɧɨɤ 1.  

 
Ɍɚɛɥɢɰɚ 5 – Ɋɚɫɱɺɬɵ 90% 50%,Q Q  

Ɋɚɡɦɟɪɵ ɜ ɦ3/c 

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

Q 50% - - - - - - - - - - - - 
1947 26 19 20 182 2780 3780 2027 388 305 851 231 103 

ɪɚɫɱ. 18 13 14 124 2947 4007 2149 264 207 579 157 70 
ɤɨɪ. 51 51 51 57 2187 4607 1794 479 460 586 257 134 

Q 90% - - - - - - - - - - - - 
1958 37 36 36 39 1812 4375 1288 232 268 312 173 63 

 

 
Ɋɢɫɭɧɨɤ 1 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ⱦɥɹ ɊȾɍ əɤɭɬɢɹ. 
ȼ Ɇɟɬɨɞɢɱɟɫɤɨɦ ɭɤɚɡɚɧɢɢ (1) ɜ ɬɚɛɥɢɰɟ ɧɚɯɨɞɢɬɫɹ ɫɜɨɹ ɲɢɪɨɬɚ (57°30’) ɢ 

ɜɵɩɢɫɵɜɚɸɬɫɹ ɬɢɩɨɜɵɟ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɗɋ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
βɫɭɬ.ɡɢɦ ɢ βɫɭɬ.ɥɟɬ . Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6 ɢ ɪɢɫɭɧɨɤ 2. 
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Ɍɚɛɥɢɰɚ 6 – Ɍɢɩɨɜɵɟ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
Ɂɢɦɚ Ʌɟɬɨ 

0 1,98β1-0,898 1,85β2-0,852 

1 2,05β1-1,05 2,02β2-1,03 

2 2,1β1-1,1 2,22β2-1,22 

3 2,17β1-1,17 2,3β2-1,3 

4 2,17β1-1,17 2,3β2-1,3 

5 2,1β1-1,1 2,3β2-1,3 

6 1,93β1-0,923 2,3β2-1,2 

7 1,35β1-0,352 1,6β2-0,6 

8 0,70β1+0,296 0,952β2+0,04 

9 0,3β1+0,702 0,175β2+0,7 

10 0,4β1+0,6 1 

11 0,67β1+0,324 0,275β2+0,72 

12 0,877β1+0,12 0,55β2+0,45 

13 0,755β1+0,22 0,42β2+0,575 

14 0,575β1+0,42 0,22β2+0,775 

15 0,62β1+0,347 0,42β2+0,577 

16 0,77β1+0,231 0,677β2+0,32 

17 0,1β1+0,9 0,4β2+0,6 

18 1 0,5β2+0,5 

19 0,17β1+0,825 0,62β2+0,375 

20 0,25β1+0,75 0,575β2+0,42 

21 0,37β1+0,625 0,35β2+0,51 

22 0,758β1+0,24 0,27β2+0,725 

23 1,35β1+0,352 0,952β2+0,05 

 
β1=0,74 
β2=0,78 

 αɥɟɬɧɟɟ = 0,58 
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Ɋɢɫɭɧɨɤ 2 – ɇɚɝɪɭɡɤɢ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ 
ɫɪɟɞɧɸɸ ɢ ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ.   

      ሺ     ሺ         ሻሻ (11) 
 

ɝɞɟ              (12)                      (13) 

 
ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 7: 
 

Ɍɚɛɥɢɰɭ 7 – ɋɪɟɞɧɹɹ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 
t, ɦɟɫɹɰ P ɫɪɟɞɧɟɟ, Ɇȼɬ P ɦɚɤɫɢɦɚɥɶɧɨɟ, Ɇȼɬ 
1 1459 1986 
2 1384 1877 
3 1255 1689 
4 1106 1472 
5 976 1283 
6 902 1174 
7 901 1174 
8 976 1282 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 7 
t, ɦɟɫɹɰ P ɫɪɟɞɧɟɟ, Ɇȼɬ P ɦɚɤɫɢɦɚɥɶɧɨɟ, Ɇȼɬ 
9 1105 1470 
10 1254 1688 
11 1384 1876 
12 1459 1985 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɬɫɹ (ɪɢɫɭɧɨɤ 3): 
 

 
Ɋɢɫɭɧɨɤ 3 – Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɗɋ 

 
ɉɨɤɪɵɬɢɟ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɗɋ ɫɭɳɟɫɬɜɭɸɳɢɦɢ Ƚɗɋ: 
ȼ ɊȾɍ əɤɭɬɢɢ ɟɫɬɶ ɬɨɥɶɤɨ ɨɞɧɚ Ƚɗɋ – ȼɢɥɸɣɫɤɚɹ 
ɇɚɯɨɞɢɬɫɹ ɟɟ ɜɵɪɚɛɨɬɤɚ ɡɚ ɝɨɞ ɗ =2,71 Ɇɥɪɞ.ɤȼɬ ɱ 
ɇɚɯɨɞɢɬɫɹ ɫɪɟɞɧɟ ɫɭɬɨɱɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ 
                                      (14) 

 
ȼ ɡɢɦɧɢɢ ɫɭɬɤɢ ɨɧɚ ɛɨɥɶɲɟ ɧɚ  10% -                
ȼ ɥɟɬɧɢɢ ɫɭɬɤɢ ɨɧɚ ɦɟɧɶɲɟ ɧɚ  10% -                
ȼ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɫɱɢɬɚɸɬɫɹ ɱɟɪɟɡ ɤɨɫɢɧɭɫ. Ƚɪɚɮɢɱɟɫɤɢ 

ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4 ɢ 5. 
 

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

ˀ́д1 1986 1877 1689 1472 1283 1174 1174 1282 1470 1688 1876 1985
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Ɋɢɫɭɧɨɤ 4 – ɉɨɤɪɵɬɵɟ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɗɋ ɫɭɳɟɫɬɜɭɸɳɢɦɢ Ƚɗɋ 

 

 
Ɋɢɫɭɧɨɤ5 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 

ɉɨɥɟɡɧɵɣ ɢɫɩɨɥɶɡɭɟɦɵɣ ɛɵɬɨɜɨɣ ɩɪɢɬɨɤ 
                            (15) 
 

ɝɞɟ Qɩɨɬɟɪɶ – ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ, ɢɫɩɚɪɟɧɢɟ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ. 
 
Ɍɭɪɛɢɧɧɵɣ ɪɚɫɯɨɞ Ƚɗɋ: 
                      (16) 
 

ɝɞɟ Qɜɞɯɪ – ɪɚɫɯɨɞ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɟɥɢɱɢɧɚ, ɤɨɬɨɪɚɹ ɜ ȼɗɊ ɩɨɞɛɢɪɚɟɬɫɹ. 
 
Ɋɚɫɯɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ: 
 

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

ˀ̌̍от̌ ʧЭˁ 339 331 317 301 287 279 279 287 301 317 331 339

ʿок̬ыто ʦКХ 1120 1053 938 805 689 622 622 689 804 937 1053 1120
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ˁущ 339 331 317 301 287 279 279 287 301 317 331 339

ʦКХ 266 266 266 529 529 529 529 529 529 529 266 266

˃Эˁ 855 788 673 276 160 93 93 159 275 408 787 854
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                        (17) 
 

ɝɞɟ Qɯɨɥ. ɫɛɪ. – ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ Ƚɗɋ. 
 
ɉɪɢɪɚɳɟɧɢɟ ɨɛɴɺɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
                         (18) 
 

ɝɞɟ Δt – ɜɪɟɦɹ ɜ ɦɟɫɹɰɟ, ɫ. 
 

ɉɨɥɟɡɧɵɣ ɨɛɴɺɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɤɨɧɟɰ ɪɚɫɱɺɬɧɨɝɨ ɦɟɫɹɰɚ: 
                  (19) 

 
ɡɧɚɤ «+» ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɩɨɥɧɟɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɡɧɚɤ «-» ɟɝɨ 

ɫɪɚɛɨɬɤɟ. 
ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ȼȻ: 
                    (20) 

 
ɇɚɩɨɪ ɧɟɬɬɨ: 
  ̅   ̅           (21) 
 
ɋɪɟɞɧɟ ɢɧɬɟɪɜɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ: 
  ̅              ̅ (22) 
 
ȼɫɟ ɪɚɫɱɟɬɵ ɫɜɨɞɹɬɫɹ ɜ ɩɪɢɥɨɠɟɧɢɟ Ⱥ. 
 

 
2.5 ɉɨɫɬɪɨɟɧɢɟ ɂɄɇ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɪɚɧɠɢɪɭɸɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ, ɜɵɞɟɥɹɸɬɫɹ 

ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ. ȼ ɬɚɛɥɢɰɟ 8 ɩɪɢɜɨɞɹɬɫɹ ɞɚɧɧɵɟ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɢ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨ 
ɨɛɴɟɞɢɧɟɧɢɹ, ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ. 
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Ɍɚɛɥɢɰɚ 8 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ 
ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ 

Ɂɢɦɚ Ʌɟɬɨ 
Pt

ɡ, 
Ɇȼɬ 

DPt
ɡ, 

Ɇȼɬ 
Dt, 
ɱ 

Dɗ, 
Ɇȼɬ.ɱ 

PS
ɡ, 

Ɇȼɬ 
ɗS, 
Ɇȼɬ.ɱ 

Pt
ɥ, 

Ɇȼɬ 
DPt

ɥ, 
Ɇȼɬ 

Dt, 
ɱ 

Dɗ, 
Ɇȼɬ.ɱ 

PS
ɥ, 

Ɇȼɬ 
ɗS, 
Ɇȼɬ.ɱ 

2000 52 1 52 52 52 1160 62 1 62 62 62 

1948 46 2 93 98 145 1098 13 2 26 75 87 

1902 32 3 95 130 240 1085 1 3 4 76 91 

1870 22 4 88 152 328 1084 26 4 104 102 196 

1848 50 5 252 202 580 1058 9 5 43 111 239 

1798 6 6 34 208 613 1049 2 6 14 113 253 

1792 101 7 707 309 1320 1047 15 7 102 128 355 

1691 51 8 411 360 1731 1032 13 8 102 140 457 

1640 12 9 104 372 1836 1020 12 9 110 153 567 

1628 16 10 164 388 2000 1007 11 10 115 164 681 

1612 10 11 107 398 2107 996 12 11 134 176 816 

1602 0 12 3 398 2110 984 13 12 161 190 977 

1602 44 13 575 443 2685 970 51 13 663 241 1639 

1557 19 14 272 462 2957 919 11 14 155 252 1795 

1538 244 15 3659 706 6616 908 1 15 8 252 1802 

1294 0 16 0 706 6616 908 156 16 2497 408 4300 

1294 160 17 2713 866 9329 752 63 17 1065 471 5365 

1134 124 18 2232 990 11561 689 3 18 63 474 5427 

1010 76 19 1452 1066 13013 686 53 19 1001 527 6428 

934 26 20 520 1092 13533 633 39 20 789 567 7217 

908 0 21 0 1092 13533 593 20 21 429 587 7645 

908 36 22 801 1128 14334 573 0 22 0 587 7645 

872 0 23 0 1128 14334 573 0 23 0 587 7645 

872 872 24 20918 2000 35252 573 573 24 13753 1160 21398 

 
Ɂɢɦɧɢɣ ɂɄɇ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 6: 
-ɫɢɧɢɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɚ ȼɢɥɸɣɫɤɚɹ Ƚɗɋ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 

680 Ɇȼɬ ɢ ɫɭɬɨɱɧɨɣ ɡɢɦɧɟɣ ɜɵɪɚɛɨɬɤɨɣ 8157 Ɇȼɬ.ɱ; 
-ɜɵɲɟ ɧɟɟ ɧɚɯɨɞɢɬɶɫɹ ɩɢɤɨɜɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɉɥɺɤɦɢɧɫɤɨɣ Ƚɗɋ ɫ 

ɜɵɪɚɛɨɬɤɨɣ 11158 Ɇȼɬ.ɱ; 
-ɧɢɠɟ ɨɛɨɡɧɚɱɟɧɚ ɛɚɡɨɜɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɉɥɺɤɦɢɧɫɤɨɣ Ƚɗɋɫ 

ɜɵɪɚɛɨɬɤɨɣ 5856 Ɇȼɬ.ɱ; 
ɋɭɦɚɪɧɚɹ ɜɵɪɚɛɨɬɤɚ ɜ ɩɢɤɨɜɨɣ ɢ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɪɚɜɧɚ 17014 Ɇȼɬ.ɱ; 
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɪɚɜɧɚɹ 1038 Ɇȼɬ; 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɪɚɜɧɚ 1038+0,02*Pɦɚɫɤ =1038+40=1078 Ɇȼɬ.  
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Ɋɢɫɭɧɨɤ 6 – ɂɄɇ ɞɥɹ ɡɢɦɵ 

 
Ʌɟɬɧɢɣ ɂɄɇ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 7: 
-ɫɢɧɢɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɚ ȼɢɥɸɣɫɤɚɹ Ƚɗɋ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 

680 Ɇȼɬ ɢ ɫɭɬɨɱɧɨɣ ɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɨɣ 8157 Ɇȼɬ.ɱ; 
-ɜɵɲɟ ɧɟɟ ɧɚɯɨɞɢɬɶɫɹ ɩɢɤɨɜɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɉɥɺɤɦɢɧɫɤɨɣ Ƚɗɋ ɫ 

ɜɵɪɚɛɨɬɤɨɣ 2503 Ɇȼɬ.ɱ; 
- ɧɢɠɟ ɨɛɨɡɧɚɱɟɧɚ ɛɚɡɨɜɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɉɥɺɤɦɢɧɫɤɨɣ Ƚɗɋɫ 

ɜɵɪɚɛɨɬɤɨɣ 8496 Ɇȼɬ.ɱ; 
ɋɭɦɚɪɧɚɹ ɜɵɪɚɛɨɬɤɚ ɜ ɩɢɤɨɜɨɣ ɢ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɪɚɜɧɚ 10999 Ɇȼɬ.ɱ; 
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ (ɥɟɬɨɦ) ɫɨɫɬɚɜɢɥɚ 650 Ɇȼɬ; 
 

Ɋɢɫɭɧɨɤ 7– ɂɄɇ ɞɥɹ ɥɟɬɚ 
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2.6 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 2%       , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 7% 
ɨɬ       . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɩɨɷɬɨɦɭ 
ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ.  ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. ɉɪɢ 
ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 
ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 6 ɥɟɬ. 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɤɢ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ  4 
ɝɨɞɚ.  ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 9 ɢ ɧɚ ɪɢɫɭɧɤɟ 8 
 

Ɍɚɛɥɢɰɚ 9 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

ɦɟɫɹɰ 
ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ 

ɋɭɳɟɫɬɜɭɸ
ɳɚɹ Ƚɗɋ 

Ɋɦɚɤɫ Nɩɪɨɟɤɬ ɝɷɫ Nɧɚɝɪ,ɪɟɡ N N 
1 1986 1078 54 569 339 
2 1877 977 49 569 331 
3 1689 890 45 482 317 
4 1472 790 40 381 301 
5 1283 740 37 256 287 
6 1174 690 35 205 279 
7 1174 690 35 205 279 
8 1283 740 37 256 287 
9 1472 790 40 381 301 
10 1689 890 45 482 317 
11 1877 977 49 569 331 
12 1986 1078 54 569 339 
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Ɋɢɫɭɧɨɤ 8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
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3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ ɪɚɛɨɬɟ 
Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ 
ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. Ɋɚɫɱɟɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
10. 

 
Ɍɚɛɥɢɰɚ 10 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
QɇȻ, ɦ3/c Zɧɛ, ɦ Qɜɤɯ, ɦ3/c ∆h, ɦ Hɧɩɭ, ɦ Hɭɦɨ, ɦ Hɫɪɟɞ, ɦ H, ɦ Q, ɦ3/c H, ɦ Q, ɦ3/c 

0 254,0 322 0,5 106,0 84,0 96,0 102,0 1249 91,0 1394 

200 255,0 322 0,5 105,0 83,00 95,0 100,0 1263 89,8 1385 

400 255,0 322 0,5 105,0 82,00 94,0 99,0 1276 88,7 1376 

600 256,0 322 0,5 104,0 82,00 93,0 98,0 1290 87,5 1367 

800 257,0 322 0,5 103,0 81,00 93,0 97,0 1303 86,4 1358 

1000 257,0 322 0,5 103,0 80,00 92,0 96,0 1318 85,2 1349 

1200 258,0 322 0,5 102,0 80,00 91,0 95,0 1332 84,1 1340 

1400 259,0 322 0,5 101,0 79,00 91,0 94,0 1347 82,9 1331 

1600 259,0 322 0,5 101,0 78,00 90,0 93,0 1362 81,8 1321 

1800 260,0 322 0,5 100,0 78,00 89,0 92,0 1378 80,6 1312 

2000 261,0 322 0,5 99,0 77,00 89,0 91,0 1394 79,5 1303 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 

ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɪɢɫɭɧɨɤ 9).  
 
ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
– ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɇɪ = 90,6 ɦ;  
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇ min=79,5 ɦ; 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇ max= 106 ɦ; 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q = 1458ɦ3/c. 
 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɦɟɬɨɞɢɱɟɫɤɢɦ 

ɭɤɚɡɚɧɢɹɦ (1) ɩɨɞɛɢɪɚɸɬɫɹ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ; 

2) ɨɬɧɨɲɟɧɢɟ                       ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɨɝɪɚɧɢɱɟɧɢɣ 
ɬɭɪɛɢɧɵ. 

 
Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɊɈ-115. 
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Ɋɢɫɭɧɨɤ 9 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 
3.1.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 

Ɂɚɞɚɱɚ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ 
ɜɵɛɨɪɟ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ, ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 ɢ 
ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ n ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢ ɧɚɢɦɟɧɶɲɢɯ ɪɚɡɦɟɪɚɯ ɬɭɪɛɢɧɵ ɢ 
ɢɯ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ɄɉȾ ɨɛɟɫɩɟɱɢɬɶ ɩɨɥɭɱɟɧɢɟ 
ɡɚɞɚɧɧɨɣ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɬɪɟɛɭɟɦɚɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɇs 
ɞɥɹ ɪɚɫɫɱɢɬɵɜɚɟɦɨɣ ɬɭɪɛɢɧɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɶɲɟ ɱɟɦ -8ɦ. 

 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ Нmax, ɬɚɤ 

ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ɨɧɨɛɵɥɨ ɛɵ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ Нɩɪɟɞ  ɜɵɛɪɚɧɧɨɝɨ 
ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. 

 
НmaxНɩɪɟɞ. (23) 

 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɧɚɩɨɪɚ ɩɨɞɯɨɞɢɬ ɫɥɟɞɭɸɳɚɹ ɪɟɚɤɬɢɜɧɚɹ ɝɢɞɪɨɬɭɪɛɢɧɚ: 
- ɪɚɞɢɚɥɶɧɨ ɨɫɟɜɚɹ ɊɈ115-ȼ; 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 11: 
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Ɍɚɛɥɢɰɚ 11 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɵ 
Ɇɚɪɤɚ ɊɈ115-ȼ 
Нɩɪɟɞ, ɦ 115 
Нmin/Нmax 0.60 
nI

'
opt, ɨɛ/ɦ 75 

QI
'
opt, ɥ/ɫ 890 

ɦ opt 0.884 
QImax, ɥ/ɫ 1085 
 (QI

'
max) 0.15 

D1ɦ, ɦ 0.5156 
Нɦ, ɦ 4 
tɦ,  0ɋ 2 

 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɧɚɛɨɪɚ ɞɢɚɦɟɬɪɨɜ, ɧɚɱɢɧɚɹ ɫ 

ɫɚɦɨɝɨ ɛɨɥɶɲɨɝɨ (ɜɨɡɦɨɠɧɨɝɨ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɨ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ        ) ɢ ɡɚɤɚɧɱɢɜɚɹ ɫɚɦɵɦ ɦɚɥɵɦ.  
 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ:  
 














 5105

1

1
ɦɬ 25,025,0)1(1

ɦ

ɧ

p

mm

v

v

H

H

D

D
  (24) 

 
ɝɞɟ ɦ  - ɄɉȾ ɦɨɞɟɥɢ ɢɡ ɬɚɛɥɢɰɵ 11, 

mD1  - ɞɢɚɦɟɬɪ ɦɨɞɟɥɢ ɢɡ ɬɚɛɥɢɰɵ 11, 

1D  - ɫɬɚɧɞɚɪɬɧɵɣ ɞɢɚɦɟɬɪ ɢɡ ɬɚɛɥɢɰɵ 11, 

mH  - ɧɚɩɨɪ ɦɨɞɟɥɢ ɢɡ ɬɚɛɥɢɰɵ 11, 

ɦv - ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɦɨɞɟɥɢ, ɡɚɜɢɫɹɳɟɣ ɨɬ 
ɟɺ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢɧɹɬ ɢɡ ɬɚɛɥɢɰɵ 11, 

ɧv - ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɵ, ɡɚɜɢɫɹɳɟɣ ɨɬ 
ɟɺ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢɧɹɬ ɪɚɜɧɵɦ 11. 

 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
                    √   ɬ  ɝ  (25) 
 

ɝɞɟ QI
'
opt - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ,  

ɝ - ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ.  
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ɑɢɫɥɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
            (26) 

 
Ɋɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɑɢɫɥɨ 

ɚɝɪɟɝɚɬɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɚɬɧɨ 2 ɢɥɢ 3 ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɧɨ ɧɟ ɦɟɧɟɟ 2-ɯ. 

 
ɍɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ 1-ɝɨ ɚɝɪɟɝɚɬɚ: 
           (27) 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
        √       (28) 

 
ɝɞɟ    - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɢɡ ɬɚɛɥɢɰɵ 13,    ɬ

ɦ
- ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɺɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 

ɧɚɬɭɪɵ ɤ ɦɨɞɟɥɢ.  
ɉɨɥɭɱɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɩɨ ɦɟɬɨɞɢɱɟɫɤɨɦɭ ɭɤɚɡɚɧɢɸ(1). 
ɉɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɚɩɨɪɨɜ: 
             √       

 

(29) 

          √     

 

(30) 

            √       (31) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 12. 
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Ɍɚɛɥɢɰɚ 12 – Ɋɚɫɱɟɬ ɩɨɞɯɨɞɹɳɟɝɨ ɞɢɚɦɟɬɪɚ ɊɄ 
1D ,ɦ 6,30 6,00 5,60 5,30 5,00 4,75 4,50 4,25 4,00 

 , % 93 93 93 93 93 93 93 93 93    , 
ɤȼɚɬ 

326665 296181 257864 230873 205378 185275 166210 148184 131195 

z* 3,30 3,64 4,18 4,67 5,25 5,82 6,49 7,27 8,22 
z 4 4 6 6 6 6 8 8 9 

N,ɤȼɚɬ 269500 269500 179667 179667 179667 179667 134750 134750 119778    1,06 1,06 1,06 1,06 1,05 1,05 1,05 1,05 1,05              
116,48 122,28 130,98 138,36 146,63 154,32 162,85 172,39 183,12             
125,00 125,00 136,40 142,80 166,70 166,70 166,70 187,00 187,00                  
87,18 83,05 84,60 83,84 92,36 87,76 83,16 88,13 82,96                
80,48 76,67 78,10 77,40 85,26 81,02 76,77 81,36 76,59                  
74,40 70,87 72,20 71,55 78,82 74,89 70,97 75,21 70,80 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ ɞɚɧɧɵɟ, ɩɪɢɯɨɞɢɦ ɤ ɜɵɜɨɞɭ, ɱɬɨ  

1D  = 5,0ɦ; 4,75ɦ; 4,25ɦ ɧɟ ɩɨɞɯɨɞɹɬ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɬ.ɤ.         
ɷɬɢɯ ɞɢɚɦɟɬɪɨɦ ɧɚɯɨɞɹɬɫɹ ɜɵɲɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. 

ɇɚ Ƚɍɏɟ ɞɥɹ ɨɫɬɚɜɲɢɯɫɹ ɞɢɚɦɟɬɪɨɜ ɱɟɪɬɢɦ                        ɢ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ      . Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɷɬɨɣ ɥɢɧɢɢ 
ɧɚɯɨɞɢɦ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ          ɱɬɨ-ɛɵ ɢɯ ɩɪɨɢɡɜɟɞɟɧɢɟ ɛɵɥɨ ɪɚɜɧɨ: 

                  √     (32) 

 
Ɋɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɩɪɚɜɟɟ ɬɨɱɤɢ ɨɩɬɢɦɭɦɚ. Ɋɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɨɜ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 13. 
 

Ɍɚɛɥɢɰɚ 13– Ɋɚɫɱɟɬ ɬɨɱɤɢ ɨɩɬɢɦɭɦɚ 
1D ,ɦ 6,30 6,00 5,60 5,30 4,00       0,83 0,91 0,70 0,78 0,91       

 
0,72 

  
0,72 

 
ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɬɨɱɤɢ ɨɩɬɢɦɭɦɚ ɞɥɹ ɤɚɠɞɨɝɨ ɞɢɚɦɟɬɪɚ ɩɨɥɭɱɢɥɢ, ɱɬɨ 

ɞɥɹ 1D = 6,3ɦ; 5,6ɦ; 5,3ɦ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɥɟɠɢɬ ɥɟɜɟɟ ɬɨɱɤɢ ɨɩɬɢɦɭɦɚ. ȼ 
ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɷɬɢ ɞɢɚɦɟɬɪɵ ɧɟ ɭɱɚɫɬɜɭɸɬ. 
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Ⱦɥɹ ɨɫɬɚɜɲɢɯɫɹ ɞɢɚɦɟɬɪɨɜ ɫɬɪɨɢɬɶɫɹ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ         ɧɚɯɨɞɢɬɫɹ 
ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ          ɱɬɨ-ɛɵ ɢɯ ɩɪɨɢɡɜɟɞɟɧɢɟ ɛɵɥɨ ɪɚɜɧɨ: 

                    √       (33) 

 
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɩɪɚɜɟɟ ɬɨɱɤɢ ɨɩɬɢɦɭɦɚ. Ɋɟɡɭɥɶɬɚɬ 

ɪɚɫɱɟɬɚ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 14. Ɍɨɥɶɤɨ 1D =6 ɢ 4 ɦ ɨɬɜɟɱɚɸɬ ɬɪɟɛɨɜɚɧɢɹɦ. 
Ɍɚɤ-ɠɟ ɛɵɥɚ ɩɨɫɬɪɨɟɧɧɚɹ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ (ɩɪɨɜɨɞɢɬɶɫɹ 

ɩɚɪɚɥɥɟɥɶɧɨ ɨɬɤɪɵɬɢɸ ɇȺ). 
 

3.1.2 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɜɵɛɪɚɧɧɵɯ ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 

 
Ⱦɥɹ ɤɚɠɞɨɝɨ ɞɢɚɦɟɬɪɚ ɫɱɢɬɚɟɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ ɩɪɢ Нmaxи Нmin: 
            √       

 

(34) 

           √       (35) 

 
ɝɞɟ     - ɪɚɫɯɨɞ ɩɪɢ ɫɚɧɢɬɚɪɧɨɦ ɩɪɨɩɭɫɤɟ ɪɚɜɟɧ 303ɦ3/c.  

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ14 
 

Ɍɚɛɥɢɰɚ 14 – Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɞɥɹ ɬɭɪɛɢɧ 
D1 4,00 6,00 
Q'max 0,90 0,40 
Q'min 1,05 0,47 

 
ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɜɢɞɧɨ, 

ɱɬɨ ɞɥɹ D1=4ɦ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɧɚɯɨɞɢɬɶɫɹ ɥɟɜɟɟ ɨɝɪɚɧɢɱɟɧɢɹ. ɂɡ ɱɟɝɨ ɫɥɟɞɭɟɬ, 
ɱɬɨ ɢɡ ɜɫɟɯ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹ ɨɬɜɟɱɚɟɬ ɬɨɥɶɤɨ 
ɬɭɪɛɢɧɚ ɫ ɞɢɚɦɟɬɪɨɦ  ɪɚɜɧɵɦ 6ɦ. 

Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɧɟɫɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɟ Ȼ 
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3.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
ɉɨɥɨɠɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨɥɠɧɨ ɛɵɬɶ 

ɬɚɤɨɟ ɱɬɨ ɛɵ ɧɚ ɜɫɟɯ ɪɟɠɢɦɚɯ ɟɝɨ ɪɚɛɨɬɵ ɨɬɫɭɬɫɬɜɨɜɚɥɚ ɤɚɜɢɬɚɰɢɹ. 
Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
             ሺ     ሻ     (36) 
 

ɝɞɟ      ሺ     ሻ– ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ      , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 
 

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ 3-ɯ ɯɚɪɚɤɬɟɪɧɵɯ ɫɥɭɱɚɟɜ: 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ      ɢ      ; 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ    ɢ      ; 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ      ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ N ɧɚ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ: 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
           ሺ     ሻ                 (37) 

 
ɝɞɟ  – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 10,33;  –ɡɚɩɚɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,5ɦ;   – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ Ƚɍɏ;        – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɢ ɢ ɧɚɬɭɪɵ, ɞɥɹ ɊɈ 
ɧɚɯɨɞɢɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

             (38) 

 
ɝɞɟ   – ɫɱɢɬɚɟɬɫɹ ɩɨ Ƚɍɏ 
                

 
-Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ       ɢ        
         √             √                

 
(39)                                             (40) 

 
-Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ     ɢ        
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         √           √               

 
(41) 

                                            (42) 

 
-Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ       ɢ  ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ N ɧɚ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ: 
         √             √               

 
(43)                                            (44) 

 
ɬɭɪɛɢɧɚ ɊɈ – 115ȼ-600 ɨɬɜɟɱɚɟɬ ɞɨɩɭɫɬɢɦɨɣ ɝɥɭɛɢɧɟ ɡɚɝɥɭɛɥɟɧɢɹ ɊɄ ɩɨɞ 

ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɫɚɦɚɹ ɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ         . 
 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
3.2.1 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 
 
Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɨɯɨɞɢɬ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
ɂɡ ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (1) ɜɵɩɢɫɚɧɵ: 
                                         
 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ: 
           
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
                                   (45) 

 
ɝɞɟ –ɭɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ;   – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ, ɧɚɯɨɞɢɬɫɹ: 
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                                       (46) 

 
ɝɞɟ       – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɚɝɪɟɝɚɬɚ; 
 

1) ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɢ ɟɝɨ ɪɚɞɢɭɫ: 
                            

 
(47) 

    √     √                  (48) 

 
2) Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 
        √     (   ൰        √      (     ൰           (49) 

 
ɝɞɟ   – ɜɡɹɬɨ ɢɡ ɬɚɛɥɢɰɵ ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ   –ɩɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚɦ, ɧɚɯɨɞɢɬɫɹ: 

                            (50) 
 

ɝɞɟ  – ɜɡɹɬɨ ɢɡ ɬɚɛɥɢɰɵ ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ    ɧɚɯɨɞɢɬɫɹ ɤɚɤ: 
                            (51) 
 
3) ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
                               (52) 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟ: 
        √               √                  (53) 

 
Ⱦɚɥɶɧɟɣɲɢɟ ɪɚɫɱɟɬɵ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 15: 



 
 

34 
 

 
Ɍɚɛɥɢɰɚ 15 – Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨ ɤɚɦɟɪɵ 

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

φ ɮ/360 φ/c D4*[3] [4]-(H1/2)^2 √{5} x x^2 ρ^2 ρ a R 
351 0,98 0,78 7,52 5,50 2,35 3,12 9,76 11,78 3,43 7,95 11,38 

336 0,93 0,75 7,19 5,18 2,28 3,02 9,13 11,14 3,34 7,85 11,18 
321 0,89 0,71 6,87 4,86 2,20 2,92 8,50 10,52 3,24 7,74 10,98 
306 0,85 0,68 6,55 4,54 2,13 2,81 7,89 9,91 3,15 7,63 10,78 
291 0,81 0,65 6,23 4,21 2,05 2,70 7,28 9,30 3,05 7,52 10,57 
276 0,77 0,61 5,91 3,89 1,97 2,59 6,69 8,70 2,95 7,41 10,36 
261 0,73 0,58 5,59 3,57 1,89 2,47 6,10 8,11 2,85 7,29 10,14 
246 0,68 0,55 5,27 3,25 1,80 2,35 5,52 7,53 2,74 7,17 9,92 
231 0,64 0,51 4,95 2,93 1,71 2,22 4,95 6,96 2,64 7,05 9,69 
216 0,60 0,48 4,63 2,61 1,62 2,09 4,39 6,40 2,53 6,92 9,45 

201 0,56 0,45 4,30 2,29 1,51 1,96 3,84 5,85 2,42 6,78 9,20 
186 0,52 0,41 3,98 1,97 1,40 1,81 3,29 5,31 2,30 6,64 8,94 

171 0,48 0,38 3,66 1,65 1,28 1,66 2,76 4,78 2,19 6,49 8,67 

 
ɉɨɫɥɟ        ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫɬɚɧɨɜɢɬɶɫɹ ɷɥɥɢɩɫɨɦ ɢ 

ɞɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɧɟ ɩɨɞɯɨɞɢɬ. ɉɨɷɬɨɦɭ ɫɬɪɨɢɬɶɫɹ ɩɥɚɜɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 
ɩɨ ɭɠɟ ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦ       ɞɨ ɤɨɧɰɚ ɤɨɨɪɞɢɧɚɬ, ɝɞɟ            . 

ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɩɥɚɜɧɨ ɩɪɨɞɥɟɜɚɟɬɫɹ ɩɨɞɛɨɪɨɦ ɮɭɧɤɰɢɢ,ɪɢɫɭɧɨɤ 10. 
 

 
Ɋɢɫɭɧɨɤ 10 – Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɞɢɭɫɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɨɬ ɭɝɥɚ 

 
ɑɟɪɟɡ ɤɚɠɞɵɟ 15  ɫɧɢɦɚɟɬɫɹ ɡɧɚɱɟɧɢɟ  ɢ ɡɚɧɨɫɢɬɶɫɹ ɜ ɬɚɛɥɢɰɭ 16; 
Ɋɚɡɦɟɪ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɪɚɡɦɟɪɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
                                (54) 

 

0,00

2,00

4,00

6,00

8,00

10,00

12,00

0 50 100 150 200 250 300 350

R
, m

 

φ, °  



 
 

35 
 

Ɇɟɧɶɲɢɣ ɪɚɞɢɭɫ ɥɸɛɨɝɨ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ ɫɱɢɬɚɟɬɫɹ: 
      ሺ     ሺ       ሻሻ         (55) 

 
Ɋɚɫɱɟɬɵ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 16: 
 

Ɍɚɛɥɢɰɚ 16 – Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜ ɡɨɧɟ ɷɥɥɢɩɫɚ                 
156 

2,49 
 

1,90 8,39 
141 1,71 8,08 
126 1,52 7,76 
111 1,31 7,41 
96 1,08 7,04 
81 0,84 6,65 
66 0,58 6,22 
51 0,30 5,76 

 
ɉɨɫɬɨɹɧɧɚɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
          ⁄                      

(56) 

 
ɍɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ: 
 

       
( 
  
      ⁄

 ) 
        ൮            ⁄     )   

      ሺ    ሻ          
(57) 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ 15 ɢ 16 ɫɬɪɨɢɬɶɫɹ ɬɟɨɪɢɬɢɱɟɫɤɢɣ ɱɟɪɬɟɠ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɪɢɫɭɧɨɤ 11: 
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Ɋɢɫɭɧɨɤ 11 – ɋɯɟɦɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 
3.2.2 Ɋɚɫɱɟɬ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ 

ɞɢɚɦɟɬɪɨɜ ɧɚɬɭɪɵ ɤ ɦɨɞɟɥɢ, ɜɡɹɬɵɯ ɫ Ƚɍɏɚ.  
 
Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
Ɋɚɡɦɟɪɵ ɪɚɫɬɪɭɛɚ ɞɢɮɮɭɡɨɪɚ ɬɪɭɛɵ: 
                                   

 
(58)                              

 
(59)                           

 
(60)                              

 
(61) 
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Ɋɚɡɦɟɪɵ ɤɨɥɟɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
                              

 
(62)                              

 
(63)                   

 
(64)                              (65) 

 
Ɋɚɡɦɟɪɵ ɜɵɯɨɞɧɵɯ ɤɨɧɢɱɟɫɤɢɯ ɪɚɫɬɪɭɛɨɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
                              

 
(66)                               

 
(67)                                 

 
(68)                              (69) 

 
Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɤɨɧɬɪɨɥɶɧɵɯ ɫɟɱɟɧɢɹ ɬɪɭɛɵ: 
ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɧɭɫɚ (1-1): 
                                   (70) 

 
ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɧɭɫɚ (2-2): 
                                 (71) 

 
ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ  ɤɨɥɟɧɚ  (3-3): 
                                   (72) 
 
ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɜɵɯɨɞɧɵɯ ɤɨɧɢɱɟɫɤɢɯ ɪɚɫɬɪɭɛɨɜ 4-4: 
                                        (73) 
 
Ɋɚɫɯɨɞ ɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ: 
1) Ɋɚɫɯɨɞ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ:  
                                                     (74) 



 
 

38 
 

ɝɞɟ    ɦɨɳɧɨɫɬɶ ɩɪɢ          .       ɨɩɬɢɦɚɥɶɧɵɣ Ʉ.ɉ.Ⱦ. ɬɭɪɛɢɧ. 
 
2) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ: 
                                                        (75) 

 
ɝɞɟ          Ʉ.ɉ.Ⱦ. ɜ ɪɚɛɨɱɟɣ ɬɨɱɤɟ ɬɭɪɛɢɧɵ. 

 
Ɋɚɫɱɟɬɵ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɡɚɧɟɫɟɧ ɜ ɬɚɛɥɢɰɭ 17: 

ɝɞɟ               ɫɪɟɞɧɹɹ ɦɟɪɢɞɢɚɧɧɚɹ ɫɤɨɪɨɫɬɶ                ሺ     ሻ  ɫɪɟɞɧɹɹ ɭɞɟɥɶɧɚɹ ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɩɨɬɨɤɚ  
Ⱦɥɢɧɵ ɫɪɟɞɧɢɯ ɥɢɧɢɣ ɞɨ ɤɚɠɞɨɝɨ ɢɡ ɫɟɱɟɧɢɹ: 
         
                         

 
(76)       √             √                    

 
(77)                           (78) 

 
Ɍɚɛɥɢɰɚ – 17 Ɋɚɫɱɟɬ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 

ɋɟɱɟɧɢɟ     ,ɦ2         , ɦ/c         ,ɦ/c         ,ɤȾɠ         ,ɤȾɠ 
1-1 27,978 11,694 11,965 7,694 8,055 
2-2 42,685 7,665 7,842 3,306 3,461 
3-3 72,935 4,486 4,590 1,132 1,185 
4-4 133,139 2,457 2,514 0,340 0,356 

 
ɋɪɟɞɧɹɹ ɦɟɪɢɞɢɚɧɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɢ ɫɪɟɞɧɹɹ ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ 

ɩɨɬɨɤɚ ɩɪɢɜɟɞɟɧɵ ɧɚ 12 ɢ 13 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɋɢɫɭɧɨɤ 12 – ɋɤɨɪɨɫɬɶ ɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ 

 
Ɋɢɫɭɧɨɤ 13 – ɋɪɟɞɧɹɹ ɭɞɟɥɶɧɚɹ ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɩɨɬɨɤɚ ɜ 

ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ 
 
3.3 Ɏɨɪɦɭɥɢɪɨɜɚɧɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɭ 

 
Ɋɚɡɝɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
                                       (79) 
 

ɝɞɟ       ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,8-2,0 ɞɥɹ ɊɈ       – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ ɞɥɹ       
 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ:  
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                                      (80) 
 

ɝɞɟ      ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,98    – ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ       
 
ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
                                      (81) 

 
ɞɢɚɦɟɬɪ ɪɚɫɬɨɱɤɢ ɫɬɚɥɢ: 
                                          ሺ      ሻ     ሺ   ሻ                (82) 

 
ɜɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ: 
          (             ൯      ሺ       ሻ           (83) 
 
ɦɚɯɨɜɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ: 
        ሺ    ሻ    ሺ     ሻ          ሺ      ሻ    ሺ   ሻ                  (84) 

 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
                                            (85) 
 

ɝɞɟ     ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,003-0,001 ɞɥɹ ɊɈ  
 

ɜɟɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜ ɜɚɥɨɦ ɬɭɪɛɢɧɵ: 
       ሺ  ሻ  ሺ    ሻ        ሺ ሻ    ሺ   ሻ               (86) 

 
ɝɞɟ    ɞɥɹ ɊɈ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,018    ɞɥɹ ɊɈ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2,3    ɞɥɹ ɊɈ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,1  

 
ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɩɨɞɩɹɬɧɢɤ: 
                                               (87) 
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ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ: 
                        (88) 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɩɪɨɫɱɢɬɚɧɧɵɯ ɜ ɷɬɨɦ ɩɭɧɤɬɟ ɩɪɢɧɢɦɚɟɬɫɹ 

ɝɢɞɪɨɬɭɪɛɢɧɚ ȼȽɋ 1190/215 – 48. 
 
3.4 Ɋɚɫɱɟɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
 
Ɋɚɫɱɟɬ ɜɚɥɚ: 
                                               (89) 

 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
     ሺ             ሻ     ሺ        ሻ            (90) 

 
ɝɞɟ      ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 30-35 ɦɉɚ  
 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɱɢɫɥɚ 

ɤɪɚɬɧɨɝɨ 100 ɦɦ, ɜ ɪɚɫɱɟɬɟ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,5ɦ. 
 
Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ:  
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ: 
                                              (91) 

 
Ⱦɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
                      (92) 

 
ɝɞɟ    ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɜ, ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟ ɱɟɦ                 ɞɥɹ ɞɢɚɦɟɬɪɨɜ ɜɚɥɚ ɨɬ 1,2 ɞɨ 1,6 ɦ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,5ɦ  [   ] ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ      

ɝɞɟ                             (93) 
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ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ:  
                                          (94) 

 
Ⱦɨɩɭɫɤɚɟɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ:  
 [   ]                            (95) 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɞɚɜɥɟɧɢɟ ɞɨɩɭɫɬɢɦɨ. 
 
ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɷɥɟɦɟɧɬ: 
        ሺ              ሻ       ሺ              ሻ              (96) 

 
ɝɞɟ   ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 

                       (97) 

 
ɝɞɟ       ɞɥɹ ɞɢɚɦɟɬɪɨɜ ɨɬ 1,2 ɞɨ 1,6ɦ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 10: 

 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɧɚ ɫɟɝɦɟɧɬ: 
         ሺ        ሻ         (98) 

 
ɝɞɟ      =     =             ɤɉɚ      -ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 

                                              (99) 

 
ɬɨɝɞɚ           ሺ        ሻ           (100) 

 
ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɩɨɞɲɢɩɧɢɤ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
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4 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ,  ɜɵɛɨɪ ɬɢɩɚ ɢ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ 

 
ȼ ɲɢɪɨɤɢɯ ɫɬɜɨɪɚɯ ɤɚɤ ɩɪɚɜɢɥɨ ɫɬɪɨɹɬɫɹ ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ ɢ 

ɤɨɧɬɪɨɮɨɪɫɧɵɟ ɩɥɨɬɢɧɵ. Ȼɟɬɨɧɧɵɟ ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ ɩɥɨɬɢɧɵ ɲɢɪɨɤɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜɨ ɜɫɟɦ ɦɢɪɟ ɛɥɚɝɨɞɚɪɹ ɩɪɨɫɬɨɬɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɩɨɫɨɛɨɜ ɢɯ 
ɜɨɡɜɟɞɟɧɢɹ, ɧɚɞɟɠɧɨɫɬɢ ɢɯ ɩɪɢ ɥɸɛɨɣ ɜɵɫɨɬɟ, ɲɢɪɢɧɟ ɫɬɜɨɪɚ, ɜ ɥɸɛɵɯ 
ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫɭɪɨɜɵɯ. 

ȼ ɰɟɥɹɯ ɷɤɨɧɨɦɢɢ ɢɡ ɛɟɬɨɧɚ ɛɭɞɭɬ ɜɵɩɨɥɧɟɧɵ ɬɨɥɶɤɨ ɜɨɞɨɫɛɪɨɫɧɚɹ, 
ɫɬɚɧɰɢɨɧɧɚɹ ɢ ɥɟɜɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ ɩɥɨɬɧɵ, ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
ɛɭɞɟɬ ɩɟɪɟɤɪɵɬɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɨɣ ɢɡ ɦɟɫɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɂɞɚɧɢɟ Ƚɗɋ – ɩɪɢɩɥɨɬɢɧɧɨɟ, ɜɨɞɨɩɪɢɟɦɧɢɤɢ ɛɭɞɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚ 
ɨɬɦɟɬɤɟ 318ɦ, ɚ ɬɭɪɛɢɧɧɵɟ ɜɨɞɨɜɨɞɵ ɛɭɞɭɬ ɜɵɧɟɫɟɧɵ ɧɚ ɧɢɡɨɜɭɸ ɝɪɚɧɶ 
ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɛɭɞɟɬ ɩɪɨɢɡɜɟɞɟɧ ɱɟɪɟɡ ɝɪɟɛɟɧɤɭ. 
 
4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 
4.1.1 Ƚɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɚ 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ ɧɚɢɛɨɥɶɲɚɹ ɢɡ ɞɜɭɯ, 

ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ: 
               (101) 
              (102) 
 

ɝɞɟ     ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ; 

                    (103) 
 

ɝɞɟ         ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;       ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ    ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ɧɟ ɦɟɧɟɟ 0,5ɦ. 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                         (104) 

 
ɝɞɟ     ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɇɢɉ [3, ɉɪɢɥɨɠɟɧɢɟ 1, ɬɚɛɥɢɰɚ 2]; 
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   ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ;    ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ;   ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, 
ɩɪɢɧɢɦɚɬɶɫɹ ɪɚɜɧɵɦ 0;   ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ 

ɜɟɬɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɪɚɜɧɨɣ 2%, ɚ ɞɥɹ ɨɫɨɛɨɝɨ 20%. 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:  
                                      (105) 

                            (106) 

 
ȼ Ɋɟɫɩɭɛɥɢɤɟ əɤɭɬɢɹ ɩɪɟɨɛɥɚɞɚɟɬ ɜɟɬɟɪ ɸɝɨ-ɜɨɫɬɨɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ: 

 
Ɋɢɫɭɧɨɤ 14 – ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɞɥɢɧɵ ɪɚɡɝɨɧɚ ɜɨɥɧɵ   

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ    , ɜɵɱɢɫɥɹɸɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: ɬɚɛɥɢɰɚ 18 
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Ɍɚɛɥɢɰɚ 18 - Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ                          

                               
      

       
                            

 
ɝɞɟ    ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 21600ɫ. 
 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ. ȼ 
ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ. 

ɉɨ ɝɪɚɮɢɤɭ ɋɇɢɉ[3, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɤɪɢɜɨɣ, ɩɨ 
ɡɧɚɱɟɧɢɹɦ        ɢ       ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ        ɢ       ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɱɟɬɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɢɡ ɧɚɣɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ (Ɍɚɛɥɢɰɚ 18). 

ȼɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 
                      
 
ȼɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
                         

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
                                 (107) 

                         (108) 
 
ɝɞɟ    ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɋɇɢɉ [3, ɉɪɢɥɨɠɟɧɢɟ 1 ɪɢɫɭɧɨɤ 2] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ       ; 

ɉɪɨɜɟɪɹɟɬɫɹ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ ɡɨɧɵ, ɞɥɹ ɷɬɨɝɨ ɩɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
                   

(109) 
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ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ ɢ ɞɧɨ ɪɟɤɢ ɧɟ ɜɥɢɹɟɬ ɧɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧɵ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ  
                                                      

(110) 

 
ɝɞɟ         ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɇɢɉ [3, ɬɚɛɥɢɰɚ 6];     ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɇɢɉ [3, ɬɚɛɥɢɰɚ 7];       ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɇɢɉ [3, ɪɢɫ 10]. 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɪɚɜɧɚ: 
                                         (111) 
                                  (112) 
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                                        
                              (113) 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ    , ɞɥɹ ɷɬɨɝɨ ɜɵɱɢɫɥɹɟɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ, 

ɬɚɛɥɢɰɚ 19: 
 
Ɍɚɛɥɢɰɚ 19 - Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ                         

                                
      

       
                         

 
Ɋɚɫɱɟɬ ɢɞɟɬ ɧɚɢɦɟɧɶɲɢɟ ɢɡ ɧɚɣɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. 
ȼɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 
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ȼɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
                         

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
                                 (114) 

                         (115) 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ  
                                                      

(116) 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɛɭɞɟɬ ɪɚɜɧɚ: 
                                         (117) 
                                  (118) 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɬɦɟɬɤɚ      = 363ɦ. 
 
4.1.2 Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 

 
Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ 

ɪɚɜɧɚ: 
                                       (119) 
                                       (120) 

 
ɝɞɟ     ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ ɩɪɢɧɢɦɚɟɦɚɹ ɞɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ɪɚɜɧɨɣ 
0,8ɦ. 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɚɹ ɛɵɤɚ ɧɚɡɧɚɱɚɟɬɫɹ:                                   (121) 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚɢɜɵɫɲɚɹ ɢɡ     ,     (ɉɭɧɤɬ 5.1.1 ɢ 5.1.2) ɢ    . Ɉɬɦɟɬɤɚ           . 
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4.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
ɋɨɝɥɚɫɧɨ ɋɇɢɉ [4, ɉɪɢɥɨɠɟɧɢɟ Ȼ]. ɉɨɞɩɨɪɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ ɝɢɞɪɨɭɡɥɨɜ 

ɩɪɢ ɨɛɴɟɦɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɜɵɲɟ 1000 ɦɥɧ. ɦ3 ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɩɟɪɜɵɣ ɤɥɚɫɫ.  
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ: ɞɥɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ 

ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɮɨɪɦɚ 
ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ, ɫɨɩɪɹɠɟɧɢɟ ɫɬɪɭɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɢ ɪɚɡɦɟɪɵ ɷɥɟɦɟɧɬɨɜ. 

 
4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ: 
                      ሺ   ሻ             ⁄   (122) 

 
ɝɞɟ       ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɟɧɧɵɣ 
ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ, ɫ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ 0,1%. Ⱦɥɹ 
ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ ɋɇɢɉ [4,ɬɚɛɥɢɰɚ 2];        ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ. 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: 
              (123) 

 
ɝɞɟ     ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ: 

               (124) 
 
ɝɞɟ      ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ Q= f ( ɍɇȻ), ɍɇȻ = 272 ɦ, ɬɨɝɞɚ  

                             (125) 
        ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɞɥɹ ɫɤɚɥɵ 

ɪɚɜɧɚɹ 6 ɦ/ɫ. 
               ⁄   (126) 
 
Ɍɨɝɞɚ 
                    ⁄   (127) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
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                        (128) 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɩɪɢ ɫɬɚɧɞɚɪɬɧɨɣ ɞɥɢɧɟ 

ɩɪɨɥɟɬɚ b = 16 ɦ: 
                      (129) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
                  (130) 
 
Ȼɵɤ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɡɪɟɡɧɵɦ. ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɢ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ 

ɟɝɨ ɲɢɪɢɧɚ ɪɚɜɧɚ: 
                                (131) 
 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ 

ɨɛɬɟɤɚɧɢɹ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 
      ሺ   ሻ        ሺ   ሻ           (132) 
 
4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧɵɣ ɧɚɩɨɪ 

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

     ቆ       √  ቇ  ⁄     (133) 

 
ɝɞɟ m– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ 
ɫɬɟɧɤɢ ɬɢɩɚ Ⱥ m ≈ 0,49 (Ɋɢɫɭɧɨɤ15). 
     (             √      ൰  ⁄             (134) 

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱɺɬɨɦ ɛɨɤɨɜɨɝɨ 

ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
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    ቆ            √  ቇ  ⁄   (135) 

 
ɝɞɟ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ;   – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ   = 1; 

 
 

Ɋɢɫɭɧɨɤ 15 – ȼɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ (ɬɢɩ Ⱥ) 
           ሺ   ሻ                       ሺ   ሻ                      (136) 

 
ɝɞɟ   = 0,7 – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɪɭɝɥɟɧɢɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɟɛɟɪ ɭɫɬɨɹ;   = 0,45 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɮɨɪɦɵ ɛɵɤɚ ɜ ɩɥɚɧɟ (ɪɢɫɭɧɨɤ 16). 

 

 
Ɋɢɫɭɧɨɤ 16 –Ɏɨɪɦɚ ɛɵɤɚ ɜ ɩɥɚɧɟ 

     (                   √      ൰  ⁄          (137) 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɩɨɬɨɤɚ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ   ɢ 
ɩɪɨɜɟɪɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ      , ɩɪɢ ɟɝɨ ɫɨɛɥɸɞɟɧɢɢ ɫɤɨɪɨɫɬɶɸ 
ɩɨɞɯɨɞɚ ɜɨɞɵ ɤ ɜɨɞɨɫɥɢɜɭ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ.   

   ሺ         ሻ     ሺ   ሻ        ሺ       ሻ      ሺ   ሻ             (138) 

       ሺ   ሺ   ሻ   ሻ                   (139) 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɩɨɷɬɨɦɭ ɫɤɨɪɨɫɬɶ ɦɨɠɧɨ ɧɟ ɭɱɢɬɵɜɚɬɶ ɢ ɫɱɢɬɚɬɶ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɪɚɜɧɵɦ ɩɨɥɧɨɦɭ ɧɚɩɨɪɭ. 
Ɉɩɪɟɞɟɥɺɧɧɵɣ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 

ɛɥɢɠɚɣɲɟɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɟɝɥɚɦɟɧɬɨɦ: 

              
 
Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
                            (140) 
 
4.2.3 ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɚ ɩɪɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 
ɉɪɨɜɟɪɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. ɉɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ: 
                           ሺ   ሻ                 ⁄   (141) 

 
ɝɞɟ         – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦ ɪɚɫɱɟɬɨɦ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɟɜɵɲɟɧɢɹ 0,01%. 
Ⱦɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ ɋɇɢɉ [4,ɬɚɛɥɢɰɚ 2]; 

 Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɪɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

         ቆ           √  ቇ  ⁄  (             √      ൰  ⁄             (142) 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ         ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ 

ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
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          ሺ   ሻ                           ሺ   ሻ                        (143) 

         ቆ                √  ቇ  ⁄   

  (                    √      ൰  ⁄              (144) 

 
Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ: 
                                         (145) 
 
Ɂɚɞɚɧɧɚɹ Ɏɉɍ=361ɦ ɧɟ ɩɪɟɜɵɲɚɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɩɭɫɤɧɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɫɥɢɜɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ      = 7227 ɦ3/ɫ. 
 
4.2.4 ɉɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ 

Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ 
 
ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ         ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ  ɞɥɹ 

ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɭɦɧɨɠɚɸɬɫɹ ɧɚ    ɉɪɢɧɹɬɵɯ ɢɡ [5] Ɋɚɫɱɟɬɵ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 20 ɢ 
ɝɪɚɮɢɱɟɫɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 17. 

 
Ɍɚɛɥɢɰɚ 20 – ɉɪɢɜɟɞɺɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ  
№ 
ɬɨɱɤɢ 

ɏ, ɦ Y, ɦ 
№ 
ɬɨɱɤɢ 

ɏ, ɦ Y, ɦ №ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

1 0 2,268 15 25,2 10,15 29 50,4 44,32 
2 1,8 0,648 16 27 11,9 30 52,2 47,52 
3 3,6 0,126 17 28,8 13,75 31 54 50,83 
4 5,4 0 18 30,6 15,71 32 55,8 54,23 
5 7,2 0,108 19 32,4 17,77 33 57,6 57,73 
6 9 0,486 20 34,2 19,94 34 59,4 61,29 
7 10,8 1,08 21 36 22,23 35 61,2 64,96 
8 12,6 1,8 22 37,8 24,64 36 63 68,72 
9 14,4 2,628 23 39,6 27,14 37 64,8 72,56 
10 16,2 3,564 24 41,4 29,75 38 66,6 76,48 
11 18 4,608 25 43,2 32,4 39 68,4 80,48 
12 19,8 5,778 26 45 35,28 40 70,2 84,56 
13 21,6 7,092 27 46,8 38,2 
14 23,4 8,55 28 48,6 41,2 
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Ɋɢɫɭɧɨɤ 17 – Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩɚ ɚ 
 
Ɋɚɞɢɭɫ ɫɨɩɪɹɠɟɧɢɹ ɩɥɨɬɢɧɵ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɜ: 
       ሺ      ሻ      ሺ     ሻ        (146) 

 
ɝɞɟ    – ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ;     ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

 
4.2.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɩɨɥɧɭɸ 

ɷɧɟɪɝɢɸ ɢ ɱɟɪɟɡ ɧɟɟ ɩɨ ɝɪɚɮɢɤɭ [5] ɪɚɫɫɱɢɬɚɬɶ ɝɥɭɛɢɧɭ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ሺ   )ɢ 
ɜɬɨɪɨɸ ɫɨɩɪɹɠɟɧɧɨɣ ɝɥɭɛɢɧɵ ሺ    ሻ, ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ ɫɪɚɜɧɢɬɶ ɫ ɛɵɬɨɜɨɣ 
ɝɥɭɛɢɧɨɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ሺ   ሻ ɢ ɩɨ ɢɯ ɫɨɨɬɧɨɲɟɧɢɸ ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ 
ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ (ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ) (ɪɢɫɭɧɨɤ. 18). 

Ɉɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 

 
Ɋɢɫɭɧɨɤ 18 –ɋɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ 
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ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
     √          √                            (147) 

 
ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ;   – ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ (ɮɨɪɦɭɥɚ 130);   – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
(ɮɨɪɦɭɥɚ 140). 

 
ȼɵɱɢɫɥɹɟɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
                                  (148) 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
                         (149) 

 
Ⱦɥɹ ɩɥɨɬɢɧ, ɢɦɟɸɳɢɯ ɛɨɥɶɲɭɸ ɞɥɢɧɭ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɫɤɨɪɨɫɬɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ        . 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ       ɢ          ɨɩɪɟɞɟɥɹɟɬɫɹ: 
                     
 
ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
                             (150) 
                                 (151) 
 
ɉɪɢ ɭɫɥɨɜɢɢ                    ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɩɪɵɠɨɤ-ɨɬɨɝɧɚɧɧɵɣ ɢ ɧɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ. 
 
4.2.6 Ɋɚɫɱɟɬ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
Ȼɨɥɶɲɚɹ ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɨɞɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 

ɩɥɨɬɢɧɨɣ ɩɟɪɟɯɨɞɢɬ ɜ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ. ɇɚɥɢɱɢɟ ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɟɣ ɡɚ 
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ɩɥɨɬɢɧɨɣ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɪɟɩɢɬɶ ɞɧɨ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɛɨɥɶɲɨɣ 
ɩɪɨɬɹɠɟɧɧɨɫɬɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɛɨɥɶɲɢɦ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɡɚɬɪɚɬɚɦ. 

ɉɨɷɬɨɦɭ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɦɨɳɧɨɫɬɶ ɷɬɨɝɨ ɤɪɟɩɥɟɧɢɹ ɢ ɫɧɢɡɢɬɶ 
ɟɝɨ ɫɬɨɢɦɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɜɨɡɦɨɠɧɨ ɛɨɥɟɟ ɤɨɪɨɬɤɨɣ ɞɥɢɧɟ ɡɚ ɩɥɨɬɢɧɨɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɱɚɫɬɶ ɩɨɥɭɱɢɜɲɟɣɫɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɢɡɛɵɬɨɱɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɜ ɩɨɬɟɧɰɢɚɥɶɧɭɸ, ɞɨɜɨɞɹ ɝɥɭɛɢɧɭ      ɞɨ ɜɟɥɢɱɢɧɵ    , ɬ.ɟ. ɡɚɬɨɩɥɹɹ 
ɨɬɨɝɧɚɧɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɵɠɨɤ. 

ɋɨɝɥɚɫɧɨ [4]. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ (ɬɚɛɥɢɰɚ 10) ɜ ɲɢɪɨɤɢɯ ɫɬɜɨɪɚɯ 
(Lch/h>3) ɢ ɧɚ ɩɪɨɱɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɦɟɧɹɸɬ ɫɜɨɛɨɞɧɵɣ ɨɬɛɪɨɫ ɫɬɪɭɢ ɫ ɧɨɫɤɚ-
ɬɪɚɦɩɥɢɧɚ.  

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɩɥɨɬɢɧɵ Lch ɩɨ ɯɨɪɞɟ 
ɧɚ ɭɪɨɜɧɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɤ ɟɺ ɜɵɫɨɬɟ h ɫɨɫɬɚɜɥɹɟɬ: 

                      (152) 

 
ɉɪɢ ɩɪɨɱɧɨɦ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɛɨɥɟɟ 40ɦ. ɢ ɲɢɪɨɤɨɦ 

ɫɬɜɨɪɟ ɜɨɡɦɨɠɧɨ ɝɚɫɢɬɶ ɷɧɟɪɝɢɢ ɦɟɬɨɞɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ ɫ ɧɨɫɤɚ-
ɬɪɚɦɩɥɢɧɚ 

 
 Ɋɚɫɱɟɬ ɫɜɨɛɨɞɧɨɝɨ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ 
 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢɣ 

ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ. ɋɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ 
ɧɟɤɨɬɨɪɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɦɟɫɬɟ ɩɚɞɟɧɢɹ ɟɟ ɧɚ ɞɧɟ ɨɛɪɚɡɭɟɬɫɹ ɹɦɚ 
ɪɚɡɦɵɜɚ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ - ɨɛɟɫɩɟɱɟɧɢɟ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ, ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ  ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ 
ȽɌɋ.  

Ⱦɚɥɶɧɨɫɬɶ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɡɚɜɢɫɢɬ ɨɬ ɩɪɟɜɵɲɟɧɢɹ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɧɚɞ  ɨɬɦɟɬɤɨɣ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɜɵɫɨɬɵ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ ɪɟɤɢ ɢ ɭɝɥɚ ɧɚɤɥɨɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɦɩɥɢɧɚ ɤ ɝɨɪɢɡɨɧɬɭ.  

Ɉɬɦɟɬɤɭ ɭɫɬɭɩɚ ɧɚɡɧɚɱɚɸɬ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɍɇȻ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ, ɧɨ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 1÷2 ɦ.  

Ɉɬɦɟɬɤɚ ɍɇȻ ɩɪɢ ɪɚɫɯɨɞɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɪɚɜɧɚ 274ɦ. 
Ɉɬɦɟɬɤɚ ɭɫɬɭɩɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 1 ɦɟɬɪ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɍɇȻ 

ɢ ɪɚɜɧɚ 275ɦ. 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɜɨɞɨɫɥɢɜɟ ɪɚɜɟɧ: 
      ሺ   ሻ            ሺ   ሻ                (153) 

 
 ȼɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ ɜɵɱɢɫɥɹɟɬɫɹ:  
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                         (154) 
 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɧɚɞ ɭɫɬɭɩɨɦ ɪɚɜɧɚ: 
         ሺ          ሻ          (155) 
 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɧɚɞ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɵ: 
             ሺ          ሻ          (156) 
 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ-ɬɪɚɦɩɥɢɧɟ: 
      √        √                    (157) 
                           (158) 

 
ɑɢɫɥɨ Ɏɪɭɞɚ ɪɚɜɧɨ: 
                                   (159) 

 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
                  ቌ√  (      ൰             ቍ   

                   ቌ√  (      ൰              ቍ             
(160) 

 
ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ 0,85 ɩɪɢ ɱɢɫɥɟ      ;  – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɪɢɧɢɦɚɟɦɵɣ 1,0 ɋɇɢɉ[4];     – ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ ɩɪɢɧɢɦɚɟɦɵɣ  =30 . 

 
ɉɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɨɬɛɪɨɫɚ ɫɬɪɭɢ. Ⱦɥɹ ɩɪɨɱɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 

ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɛɪɨɫɚ ɫɬɪɭɢ:            0,4   =35,2ɦ, ɭɫɥɨɜɢɟ 
ɫɨɛɥɸɞɚɟɬɫɹ. 

Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ:  
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  (         √   ൯  √   √           

 (         √      ൯  √      √                  (161) 

 
ɝɞɟ    – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ ɜ ɫɤɚɥɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1. 
                                (162) 

 
ɍɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ: 
       √          ሺ                   ሻ           

 √              ሺ                    ሻ                     (163) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
                                       (164) 

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɧɚ ɭɪɨɜɧɟ ɧɟ ɪɚɡɦɵɜɚɟɦɨɝɨ 

ɝɪɭɧɬɚ: 
                                                     (165) 

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɩɨ ɞɧɭ ɹɦɵ ɪɚɡɦɵɜɚ: 
                          (166) 
 
4.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 

 
4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɢ ɨɬɦɟɬɤɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 
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ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɜ 
ɛɟɬɨɧɟ; 

2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧɟɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

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

ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɟ ɨɩɬɢɦɚɥɶɧɵɦ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɨɮɢɥɶ ɭ ɤɨɬɨɪɨɝɨ 
ɨɫɧɨɜɚɧɢɟ:  

                       (167) 
 
ɝɞɟ   – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɜɵɱɢɫɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ: 
                          (168) 
 
4.3.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 
ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ 
ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ  ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɩɥɨɬɢɧɭ ɞɟɥɹɬ ɧɚ ɫɟɤɰɢɢ 
ɫɤɜɨɡɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ. Ɋɚɡɪɟɡɤɭ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɹɬ 
ɱɚɳɟ ɩɨ ɛɵɤɚɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ ɛɵɤɨɜ, ɱɬɨ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɚ. 

ɉɥɨɬɢɧɚ ɞɟɥɢɬɶɫɹ ɧɚ ɫɟɤɰɢɢ ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɞɥɢɧɭ:  
               (169) 
 
Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ 5 ɫɬɨɥɛɨɜ ɲɢɪɢɧɨɣ ɩɨ 17ɦ. 
Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟ ɩɥɨɬɢɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɪɟɞɫɬɜɚɦ ɭɫɬɪɨɣɫɬɜɚ 

ɨɛɴɟɦɧɵɯ ɲɜɨɜ ɤɚɤ ɦɟɠɞɭ ɫɬɨɥɛɚɦɢ ɬɚɤ ɢ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ. 
 
4.3.3 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 
Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 20 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ 

ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ    , ɚ ɬɚɤɠɟ ɞɨ 

ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ 
ɭɫɥɨɜɢɹ: 
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                                 (170) 

 
ɝɞɟ       ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɩɪɢɧɢɦɚɟɦɵɣ 25;     ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ (ɋɇɢɉ [4]);    ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ: 

                            (171) 
 
4.3.4 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 5 ɩɪɨɞɨɥɶɧɵɯ ɢ ɩɨɩɟɪɟɱɧɵɯ ɝɚɥɟɪɟɣ 

ɱɟɪɟɡ ɤɚɠɞɵɟ 20 ɦ ɜɵɫɨɬɵ: ɧɚ ɨɬɦɟɬɤɚɯ 254, 274, 294, 314, 334ɦ. Ƚɚɥɟɪɟɢ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ 
ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɹ, ɲɢɪɢɧɚ ɢ ɜɵɫɨɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 3ɦ. 

ɍ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɝɚɥɟɪɟɹ ɧɚ 
ɨɬɦɟɬɤɟ 254 ɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɫɨɩɪɹɝɚɸɳɟɣ ɰɟɦɟɧɬɚɰɢɢ. ɇɚ ɷɬɨɣ ɠɟ 
ɨɬɦɟɬɤɟ ɧɚ ɭɞɚɥɟɧɢɢ 3,5 ɦ ɨɬ ɜɬɨɪɨɝɨ ɪɹɞɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɞɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɹ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɦɨɧɬ ɞɪɟɧɚɠɧɵɯ 
ɫɤɜɚɠɢɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ. 

 
4.4 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 

 
4.4.1 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 

 
Ʉɨɝɞɚ ɨɫɧɨɜɚɧɢɟɦ ɹɜɥɹɟɬɫɹ ɫɤɚɥɚ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ 

ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ. Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
                                (172) 

 
ɝɞɟ     ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ (ɮɨɪɦɭɥɚ 200);        ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɞɥɹ ɫɤɚɥɵ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 15 (ɋɇɢɉ [6]);     ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ (ɋɇɢɉ [4]). 

 
Ɉɛɵɱɧɨ ɨɞɢɧ ɪɚɞ ɫɤɜɚɠɢɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɥɳɢɧɭ ɰɟɦɟɧɬɚɰɢɢ, ɪɚɜɧɭɸ 

3ɦ. ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ 2 ɪɹɞɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 
ɧɟɨɛɯɨɞɢɦɭɸ ɬɨɥɳɢɧɭ ɰɟɦɟɧɬɚɰɢɢ. 
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
                      (173) 
 
ɝɞɟ   ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ; 
 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
                         (174) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ ɢ ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 3ɦ. 
 
4.4.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

 
Ⱦɥɹ ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɭɫɬɪɚɢɜɚɸɬ 

ɞɪɟɧɚɠ. 
ȼɵɩɨɥɧɹɟɬɫɹ ɞɪɟɧɚɠ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 200ɦɦ, 

ɝɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ:  
                          (175) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɜɬɨɪɨɝɨ ɪɹɞɚ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ ɞɨ ɞɪɟɧɚɠɚ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ:  
    ሺ   ሻ            (176) 
 

ɝɞɟ    ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ; 
 

ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɚɹɫɹ ɜɨɞɚ ɜɵɜɨɞɢɬɶɫɹ ɜ 
ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ ɢ ɨɬɜɨɞɢɬɶɫɹ ɜ ɇȻ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɨɜ.  

 
4.4.3 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ 

ɩɨɩɟɪɟɱɧɨɝɨ ɩɪɨɮɢɥɹ ɛɵɤɨɜ 
 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ, ɢ ɪɚɡɪɟɡɚɟɬɫɹ ɫɤɜɨɡɧɵɦ 

ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦ ɲɜɨɦ. Ɍɨɥɳɢɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 4 ɦ. Ɍɨɥɳɢɧɚ ɦɟɠɞɭ 
ɩɚɡɚɦɢ 3 ɦ (ɪɢɫɭɧɨɤ 19). Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɥɨɫɤɢɦ ɪɟɦɨɧɬɧɵɦ ɢ ɪɚɛɨɱɢɦ 
ɡɚɬɜɨɪɨɦ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1ɦ. Ȼɵɤɢ ɜɵɞɜɢɝɚɸɬɫɹ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ ɧɚ 4 ɦ. 
ȼɵɫɨɬɚ ɛɵɤɚ ɪɚɜɧɚ 119ɦ. 
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Ɋɢɫɭɧɨɤ 19 – Ɋɚɡɦɟɪɵ ɛɵɤɚ 

             (177) 

              (178) 

                     (179) 
 
a ɢ ɫ - ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 0,5ɦ 
 
4.5 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɡɦɟɪɨɜ ɢ 

ɨɱɟɪɬɚɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ: ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɇɉɍ, ɜ ɧɢɠɧɟɦ - ɍɇȻmin) ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ (ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ Ɏɉɍ, ɜ ɧɢɠɧɟɦ - ɍɇȻmɚɯ) 

 
4.5.1 ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ 

ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɫɬɪɨɢɬɫɹ ɷɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ 
ɩɥɨɬɢɧɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ (ɪɢɫɭɧɨɤ20) ɢ ɨɫɨɛɨɝɨ (ɪɢɫɭɧɨɤ21) ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 
ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

ɂɡɦɟɧɟɧɢɟ ɧɚɩɨɪɨɜ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ     ɢ ɞɪɟɧɚɠɟ     
ɩɪɢɧɹɬɵ ɩɨ ɋɇɢɉ [6, Ɍɚɛɥɢɰɚ 5, ɑɟɪɬɟɠ 7] ɞɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ 
ɩɥɨɬɢɧɵ ɛɟɡ ɩɨɥɨɫɬɟɣ ɭ ɨɫɧɨɜɚɧɢɹ. Ɂɧɚɱɟɧɢɹ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 21. 
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Ɍɚɛɥɢɰɚ 21 - ɉɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɧɚɩɨɪɵ ɧɚ ɡɚɜɟɫɟ ɢ ɞɪɟɧɚɠɟ 
ɋɨɱɟɬɚɧɢɟ 
ɧɚɝɪɭɡɨɤ 

ɉɪɢɜɟɞɟɧɧɵɣ ɧɚɩɨɪ, ɦ ɇɚɩɨɪ, ɦ 

ɇɚ ɡɚɜɟɫɟ ɇɚ ɞɪɟɧɚɠɟ ɇɚ ɡɚɜɟɫɟ ɇɚ ɞɪɟɧɚɠɟ      ⁄       ⁄          
Ɉɫɧɨɜɧɨɟ 0,4 0,2 42 21 
Ɉɫɨɛɨɟ 0,4 0,2 34,8 17.4 

 
ɝɞɟ   - ɧɚɩɨɪ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ    - ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ    - ɧɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ  

 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
                              (180) 
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                             (181) 
 

 
Ɋɢɫɭɧɨɤ 20 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
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Ɋɢɫɭɧɨɤ 21 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 

ɉɨɬɟɪɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ: 
                      (182) 
 

ɝɞɟ    ɞɟɣɫɬɜɭɸɳɢɣ ɧɚɩɨɪ; 
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
                              (183) 
                 (184) 
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
                             (185) 
                  (186) 
 
Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɩɨɬɟɪɶ ɧɚɩɨɪɚ 

ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
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4.6 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ 
ɩɥɨɬɢɧɵ 

 
4.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 
Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ 
ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ (ɜɟɫ ɡɚɬɜɨɪɚ, ɛɵɤɚ ɢ 
ɩɥɨɬɢɧɵ), ɜɪɟɦɟɧɧɵɟ ɞɥɢɬɟɥɶɧɵɟ (ɧɚɧɨɫɵ) ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ (ɜɨɥɧɨɜɨɟ 
ɞɚɜɥɟɧɢɟ). ɉɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɭɱɢɬɵɜɚɸɬɫɹ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, 
ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɢ ɨɞɧɚ ɢɡ ɨɫɨɛɵɯ. ȼ ɤɚɱɟɫɬɜɟ 
ɨɫɨɛɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɧɢɦɚɟɬɫɹ     . 

 
4.6.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                           (187) 

 
ɝɞɟ              ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɢɫɭɧɨɤ 22:        ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;         ɬɨɥɳɢɧɚ ɛɵɤɚ;              ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ. 

 
Ɋɢɫɭɧɨɤ 22 – ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɥɨɬɢɧɵ. 
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ɉɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɢ ɬɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɨɣ  AutoCAD  ɞɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ 
ɪɟɡɭɥɶɬɚɬɚ. 

Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɟɫɚ ɩɥɨɬɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɟɪɟɞɢɧɵ ɩɨɞɨɲɜɵ (ɬɨɱɤɚ Ɉ): 

           
 
ȼɟɫ ɛɵɱɤɚ: 
                                        (188) 

 

 
Ɋɢɫɭɧɨɤ 23 - ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɛɵɱɤɚ 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɱɤɚ: 
             
 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɟɫɚ ɛɵɱɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɫɟɪɟɞɢɧɵ ɩɨɞɨɲɜɵ (ɬɨɱɤɚ Ɉ): 
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ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
          √             √                    (189) 
 
ɝɞɟ     ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
   ሺ            ሻ    ሺ           ሻ             (190) 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɧɚ 1ɩ.ɦ: 
                               ⁄   (191) 

 
ɉɥɟɱɨ ɫɢɥɵ ɧɚ ɡɚɬɜɨɪ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ Ɉ: 
          
 
4.6.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 
ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ ɫ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ 
ɝɪɚɧɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ɋɚɫɱɟɬɵ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ ɞɥɹ ɞɜɭɯ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ 
ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
 
ɨɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
                           (192) 
 

ɝɞɟ           – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɪɢɫɭɧɨɤ 24. 

 
ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 

                          (193)                                  (194) 
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Ɋɢɫɭɧɨɤ 24 – Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
ɨɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
                              (195) 

 
ɝɞɟ            – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɪɢɫɭɧɨɤ 25. 

 
ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
                               (196) 

                                   (197) 
 

 
Ɋɢɫɭɧɨɤ 25 – Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 

ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
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4.6.4 ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ, ɢ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

 
ɨɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                            (198) 
                      (199) 
 
ɨɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                                (200) 
                         (201) 
 
4.6.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɨɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                            (202) 
 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ Ɉ = 21,6 (ɪɢɫɭɧɨɤ20) 

ɝɞɟ              
 
ɨɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                              (203) 
 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ Ɉ = 21,6 (ɪɢɫɭɧɨɤ21) 

ɝɞɟ              
 
4.6.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ (ɫɭɩɟɫɢ) ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
           ሺ      ⁄ ሻ         ሺ      ⁄ ሻ           ⁄  (204) 

 
ɝɞɟ          ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; 
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        ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ,       ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 

         ሺ   ሻ        ሺ     ሻ           ⁄  (205) 
 
ɝɞɟ         ɩɨɪɢɫɬɨɫɬɶ ɫɭɩɟɫɢ.            ⁄  ɞɥɹ ɫɭɩɟɫɢ. 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
    ሺ    ሻ  ⁄  ሺ      ሻ           ⁄  ⁄  (206) 
 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
               ቀ       ቁ         (      ൰          ⁄  (207) 

 
ɝɞɟ         ɞɥɹ ɫɤɚɥɵ; 

       (                 ൯     ቀ       ቁ    ሺ          ሻ     (      ൰            ⁄  
(208) 

 
ɝɞɟ                                         : 
               ሺ   ሻ        ሺ      ሻ              ⁄  (209) 
 
ɝɞɟ        ɩɨɪɢɫɬɨɫɬɶ ɫɤɚɥɵ.         ɞɥɹ ɫɤɚɥɵ. 

                  ⁄  
 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ: 
       (           ൯     ቀ       ቁ    ሺ      ሻ     (      ൰          ⁄  

(210) 
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Ɋɢɫɭɧɨɤ 26 – ɗɩɸɪɵ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɢ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɫɨ 

ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
 

 
Ɋɢɫɭɧɨɤ 27 – ɗɩɸɪɚ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

                              ⁄  (211) 

 
 
4.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ: 
               ቆ ̅     ቇ              (              ൰        (212) 

          ̅                         (213) 

 
ɝɞɟ     ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (ɮɨɪɦɭɥɚ 123); 
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 ̅  ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ (ɮɨɪɦɭɥɚ 112): 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɫɥɭɱɚɟ: 
               ቆ ̅     ቇ              (              ൰      (214) 

          ̅                        (215) 

 
ɝɞɟ     ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (ɮɨɪɦɭɥɚ 135);  ̅  ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ (ɮɨɪɦɭɥɚ 122): 

 
ɉɥɟɱɨ ɫɢɥɵ       ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 
ɩɪɢ ɇɉɍ: 
     ̅                                    (216) 

 
ɩɪɢ Ɏɉɍ: 
     ̅                                    (217) 

 
4.8 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

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

ȼ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɪɚɫɬɹɝɢɜɚɸɳɢɟ  ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ - ɫɨ ɡɧɚɤɨɦ 
«+», ɚ ɫɠɢɦɚɸɳɢɟ «-» .Ɇɨɦɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɦɚɫɫ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ 
ɩɪɢɧɢɦɚɟɬɫɹ - ɫɨ ɡɧɚɤɨɦ «+», ɩɪɨɬɢɜ - ɫɨ ɡɧɚɤɨɦ «-» . 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɭ 22, ɜ ɤɨɬɨɪɭɸ ɜɧɨɫɹɬɫɹ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
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Ɍɚɛɥɢɰɚ 22 – ɇɚɩɪɹɠɟɧɢɹ 

ɋɢɥɵ    ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ 
ɋɢɥɚ, 

ɤɇ 
ɉɥɟɱɨ,

ɦ 
Ɇɨɦɟɧɬ,     

ɋɢɥɚ,ɤ
ɇ 

ɉɥɟɱɨ,
ɦ 

Ɇɨɦɟɧɬ,     
2 3 4 5 6 7 8 9 10    1  56320 34 1914880 57200 34 1944800    1  45 1 -45 2420 7 -17747    0,9

5  27840 
15 -396720 

27840 
15 -396720     0,9

5  88742 
12 -1011663 

88742 
12 -1011663      1   2550 0 0 18700 0 0    1   15440 22 333504 12870 22 277992    1,2  92,1 4 442 92,1 4 442     1,2  23,5 1 33,9 23,5 1 33,9     0,8  169 1 -95 169 1 -95       1  4 106 423 3,5 107 374    0,9  137,4 37 -4575 137,4 37 -4575 

   ∑ 92887 ∑=836185 ∑ 79307 ∑=792842 

 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                            ሺ      ሻ              (218) 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                 ሺ     ሻ                 ሺ   ሻ              (219) 

                            (220) 
 
ɝɞɟ     ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ;    ɭɤɥɨɧ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ;    – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
      (         ൯   ሺ          ሻ       (221) 
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Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
        ሺ     ሻ                ሺ    ሻ                         (222) 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                               (223) 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                            ሺ      ሻ               (224) 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                 ሺ     ሻ                 ሺ    ሻ            (225) 

                             (226) 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
       (         ൯    ሺ         ሻ           (227) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ  ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
        ሺ     ሻ                 ሺ    ሻ                     (228) 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ  ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                          (229) 
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                            ሺ      ሻ              (230) 
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ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                 ሺ     ሻ                                 (231) 

                            (232) 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
      (         ൯   ሺ          ሻ       (233) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
        ሺ     ሻ                ሺ    ሻ                          (234) 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                               (235) 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                            ሺ      ሻ               (236) 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                 ሺ     ሻ                 ሺ    ሻ           (237) 

                              (238) 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
       (         ൯    ሺ          ሻ           (239) 
 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ  ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
        ሺ     ሻ            (240) 
        ሺ    ሻ                      (241) 
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Ɇɚɤɫɢɦɚɥɶɧɵɟ  ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                             (242) 
 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɡɧɚɱɟɧɢɹ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 23: 
 

Ɍɚɛɥɢɰɚ 23 –ɇɚɩɪɹɠɟɧɢɹ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ                                           0      0                                      
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ                                            0                                              
 
4.9 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
      |    |          (243) 
 

ɝɞɟ          – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ;      ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (      – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ;        – ɞɥɹ 
ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɨɫɨɛɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ);     – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ;             – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ ɛɟɬɨɧɚ 
ȼ20, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɋɇɢɉ [7];    – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ (    = 0,9 – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ 
ɧɚɝɪɭɡɨɤ;     = 1 – ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ).    
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ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
        |     |                         (244) 

 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
          |     |                       (245) 

 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
        (246) 

 
ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
         (247) 
 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
         (248) 
 

 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 

 |   |              (249) 
 
ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 |    |                       (250) 

 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 |    |                        

(251) 

 
4) ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ: 

         (252) 
 
ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
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        (253) 
 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
         (254) 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɯ ɞɟɣɫɬɜɢɣ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
 
4.10 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ 

 
Ɉɰɟɧɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ: 
               (255) 

 
ɝɞɟ    ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
1,25;      ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (    = 1 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ;     = 
0,9 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ ɫɨɱɟɬɚɧɢɸ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ);      ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ (    = 0,9 – ɩɪɢ ɪɚɛɨɬɟ ɩɥɨɬɢɧɵ ɩɪɢ 
ɇɉɍ;      = 1 – ɩɪɢ ɪɚɛɨɬɟ ɩɥɨɬɢɧɵ ɩɪɢ Ɏɉɍ);    ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ): 

   (                 ൯                     (256) 
 
ɝɞɟ     – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɞɢɚɛɚɡ)        ; 

ɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ;   – ɩɥɨɳɚɞɶ ɫɰɟɩɥɟɧɢɹ;      ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɨ ɧɚɝɪɭɡɤɟ, ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɝɪɭɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ          

                      (257) 
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
   ሺ                            ሻ                                    (258) 
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                                (259) 
 
ɉɪɨɜɟɪɤɚ ɫɨɛɥɸɞɟɧɢɹ ɭɫɥɨɜɢɹ ɧɚ ɫɞɜɢɝ: 
                                                  

(260) 

 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
   ሺ                             ሻ                                    (261) 

                                     (262) 
 
ɉɪɨɜɟɪɤɚ ɫɨɛɥɸɞɟɧɢɹ ɭɫɥɨɜɢɹ ɧɚ ɫɞɜɢɝ: 
                                                

(263) 

 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɚ ɫɞɜɢɝ. 
 
4.11 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɧɚ 

ɤɚɤɨɦ ɨɫɧɨɜɚɧɢɢ ɨɧɚ ɫɬɨɢɬ, ɢ ɤɚɤɢɟ ɝɪɭɧɬɵ ɡɚɥɟɝɚɸɬ ɜɛɥɢɡɢ. Ɉɥɟɤɦɢɧɫɤɚɹ Ƚɗɋ 
ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɫɥɨɠɟɧɧɨɦ ɢɡ ɩɪɨɱɧɨɝɨ ɞɢɚɛɚɡɚ, ɢɫɯɨɞɹ 
ɢɡ ɷɬɨɝɨ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɜɨɡɜɨɞɢɬɶɫɹ ɜ ɜɢɞɟ ɤɚɦɟɧɧɨɣ ɧɚɛɪɨɫɤɢ 
ɫɥɨɹɦɢ ɩɨ 10ɦ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɭɩɥɨɬɧɟɧɢɟɦ. ɉɪɢɦɟɧɹɟɬɫɹ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɷɥɟɦɟɧɬ ɜ ɜɢɞɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɞɢɚɮɪɚɝɦɵ ɫ 
ɬɨɥɳɢɧɨɣ ɩɨ ɜɟɪɯɭ ɚ=0,5 ɦ ɢ ɩɨɧɢɡɭ ɪɚɜɧɨɣ:  

                                 (264) 
 
ɝɞɟ H – ɧɚɩɨɪ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɟɱɟɧɢɢ; 

 
Ɂɚɥɨɠɟɧɢɟ ɨɬɤɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ m=2, ɫɨ ɫɬɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɱɟɪɟɡ 

ɤɚɠɞɵɟ 30 ɦɟɬɪɨɜ ɜɵɫɨɬɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɛɟɪɦɚ ɞɥɹ ɩɟɪɟɯɜɚɬɚ ɢ ɨɬɜɨɞɚ 
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ɞɨɠɞɟɜɨɣ ɜɨɞɵ ɢ ɬɚɥɵɯ ɜɨɞ ɫɬɟɤɚɸɳɢɯ ɫ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ, ɨɫɦɨɬɪɚ ɢ ɪɟɦɨɧɬɚ 
ɨɬɤɨɫɚ, ɚ ɬɚɤ ɠɟ ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ, ɚ ɬɚɤ ɠɟ ɞɥɹ ɩɪɨɟɡɞɚ ɪɚɛɨɱɟɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

Ʉɪɟɩɥɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɦɨɧɨɥɢɬɧɵɦɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ ɪɚɡɦɟɪɨɦ 10ɯ10ɦ ɫɨ ɲɜɚɦɢ ɨɦɨɧɨɥɢɱɟɧɧɵɦɢ ɫ 
ɩɨɦɨɳɶɸ ɮɚɫɨɧɧɨɣ ɪɟɡɢɧɵ. Ʉɪɟɩɥɟɧɢɹ  ɭɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɢɡ 
ɩɟɫɱɚɧɨ ɝɪɚɜɢɣɧɨ ɫɦɟɫɢ. 

 
4.11.1   Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

 
ɉɪɢ ɪɚɫɱɟɬɟ ɦɟɬɨɞɨɦ ɜɢɪɬɭɚɥɶɧɵɯ ɞɥɢɧ ɞɢɚɮɪɚɝɦɭ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɮɢɥɶɬɪɚɰɢɢ Ʉɞ=10-9ɫɦ/cɫɨ ɫɪɟɞɧɟɣ ɬɨɥɳɢɧɨɣ 0,93 ɦɟɬɪɨɜ ɩɪɢɜɨɞɹɬ ɤ ɩɪɢɡɦɟ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɮɢɥɶɬɪɚɰɢɢ ɬɟɥɚ ɩɥɨɬɢɧɵ Ʉɬ=10-1ɫɦ/c. ɉɨɫɥɟ ɭɱɚɫɬɨɤ ɫ 
ɞɢɚɮɪɚɝɦɨɣ ɡɚɦɟɧɹɟɬɫɹ ɜɢɪɬɭɚɥɶɧɨɣ ɞɥɢɧɧɨɣ ɪɚɜɧɨ: 

                                     (265) 

 
Ⱦɚɥɟɟ ɧɚɯɨɞɢɬɶɫɹ ɩɨɥɨɠɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ Y ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɟɡɚ 

ɜɨɞɵ ɜ ȼȻ: 
                                  (266) 

 
ɝɞɟ   – ɜɵɫɨɬɚ ɜɨɞɵ ɜ ȼȻ; 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɜɵɯɨɞɚ ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɤɪɢɜɨɣ ɧɚ ɧɢɡɨɜɨɣ ɨɬɤɨɫ: 
       √(    ൰  ሺ     ሻ      

               √ቆ             ቇ  ሺ      ሻ           

(267) 

 
ɝɞɟ   – ɜɵɫɨɬɚ ɜɨɞɵ ɜ ɇȻ;  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ Y ɞɨ ɦɟɫɬɚ ɤɨɧɬɚɤɬɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɫ ɞɧɨɦ ɪɟɤɢ: 

       ሺ        ሻ                               ሺ       ሻ                             ሺ            ሻ  
(268) 

 
ɝɞɟ  – ɲɢɪɢɧɚ ɝɪɟɛɧɚɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; 
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Ɉɪɞɢɧɚɬɵ ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɤɪɢɜɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                              (269) 

 
ɝɞɟ    - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ Y ɞɨ ɜɵɯɨɞɚ ɤɪɢɜɨɣ ɞɟɩɪɟɫɫɢɢ ɧɚ ɧɢɡɨɜɨɣ ɨɬɤɨɫ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
           ሺ            ሻ         ሺ            ሻ  

(270) 

 
ɇɚ ɭɱɚɫɬɤɟ ɨɬ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɞɨ ɞɢɚɮɪɚɝɦɵ ɡɧɚɱɟɧɢɟ ɏ ɡɚɞɚɟɬɫɹ ɜ 

ɩɪɟɞɟɥɚɯ ɨɬ              ɞɨ:  
           ሺ        ሻ  ቆ       ቇ           ሺ       ሻ  (         ൰         

(271) 

 
Ɂɚ ɞɢɚɮɪɚɝɦɨɣ ɡɧɚɱɟɧɢɹ ɡɚɞɚɸɬɫɹ ɨɬ          ሺ              ሻ  ɞɨ       ሺ            ሻ .Ɂɧɚɱɟɧɢɹ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 24: 
 

Ɍɚɛɥɢɰɚ 24 – Ɉɪɞɢɧɚɬɵ ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɤɪɢɜɨɣ 
Ʉɨɨɪɞɢɧɚɬɵ ɍɱɚɫɬɨɤ ɞɨ ɹɞɪɚ, ɦ ɍɱɚɫɬɨɤ ɩɨɫɥɟ ɹɞɪɚ, ɦ 

X 43,2 74,74                      
Y2 11664 11664 361,03 361,00 
Y 108 108 19 19 

 
4.11.2   Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ ɦɟɬɨɞɨɦ 

ɤɪɭɝɥɨɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɤɨɥɶɠɟɧɢɹ 
 

Ɋɚɫɱɺɬ ɜɵɩɨɥɧɹɸɬ ɜ ɭɫɥɨɜɢɹɯ ɩɥɨɫɤɨɣ ɡɚɞɚɱɢ, ɬ.ɟ. ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɭɱɚɫɬɨɤ 
ɩɥɨɬɢɧɵ, ɞɥɢɧɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 1 ɦ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɺɬɚ ɜ ɟɞɢɧɨɦ ɦɚɫɲɬɚɛɟ ɩɨ ɜɟɪɬɢɤɚɥɢ ɢ ɝɨɪɢɡɨɧɬɚɥɢ 
ɜɵɱɟɪɱɢɜɚɸɬ ɩɪɨɮɢɥɶ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɫ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ 
ɷɥɟɦɟɧɬɚɦɢ ɢ ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɤɪɢɜɨɣ, ɛɟɪɦɵ ɜ ɪɚɫɱɟɬ ɧɟ ɛɟɪɭɬɫɹ. 

Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 
1) ɇɚɯɨɠɞɟɧɢɟ ɰɟɧɬɪɨɜ ɤɪɢɜɨɣ ɫɤɨɥɶɠɟɧɢɹ 
2) Ɉɛɥɚɫɬɶ ɨɝɪɚɧɢɱɟɧɧɚɹ ɤɪɢɜɨɣ ɫɤɨɥɶɠɟɧɢɹ ɪɚɡɛɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɦɢ 

ɥɢɧɢɹɦɢ ɧɚ ɨɬɫɟɤɢ 
3) Ɉɩɪɟɞɟɥɹɸɬɫɹ ɫɢɥɵ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɤɚɠɞɵɣ ɨɬɫɟɤ. 
4) ȼɵɱɢɫɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ. 
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Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɰɟɧɬɪɨɜ ɫɤɨɥɶɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɪɯɧɢɣ    ɢ 
ɧɢɠɧɢɣ   ɩɪɟɞɟɥɵ ɪɚɞɢɭɫɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɤɨɥɶɠɟɧɢɹ: 

                              (272) 
                              (273) 
 
Ɋɚɞɢɭɫ ɤɪɢɜɨɣ ɫɤɨɥɶɠɟɧɢɹ: 
                                  (274) 

 
Ⱦɥɹ ɬɨɱɤɢ Ɉ -    ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 229,5 ɦ ɬɨɝɞɚ ɨɛɥɚɫɬɶ 

ɨɝɪɚɧɢɱɢɜɚɸɳɚɹ ɨɱɟɪɬɚɧɢɟ ɩɥɨɬɢɧɵ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɨɬɫɟɤɢ ɲɢɪɢɧɨɣ    : 
                           (275) 
 
Ⱦɥɹ ɬɨɱɤɢ 1 -    ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 198,8 ɦ ɬɨɝɞɚ ɨɛɥɚɫɬɶ 

ɨɝɪɚɧɢɱɢɜɚɸɳɚɹ ɨɱɟɪɬɚɧɢɟ ɩɥɨɬɢɧɵ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɨɬɫɟɤɢ ɲɢɪɢɧɨɣ    : 
                             (276) 
 
ȼɟɫ ɨɬɫɟɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɺɬɨɦ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ: 
    ሺ              ሻ     (277) 
     ሺ     ሻ     (278) 
            (279) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ: 
                     (280) 

 
Ɋɚɫɱɺɬ ɡɚɧɟɫɺɧ ɜ ɬɚɛɥɢɰɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 
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5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

5.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

Ɉɥɺɤɦɢɧɫɤɢɣ  ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ ɪɟɫɩɭɛɥɢɤɟ ɋɚɯɚ (əɤɭɬɢɹ) ɧɚ ɪɟɤɟ 
Ɉɥɺɤɦɚ ɜ 210 ɤɦ ɨɬ ɩɝɬ. ɑɭɥɶɦɚɧ.   

Ɋɟɤɚ ɹɜɥɹɟɬɫɹ ɩɪɚɜɵɦ ɩɪɢɬɨɤɨɦ Ʌɟɧɵ. Ⱦɥɢɧɚ ɪɟɤɢ - 1430 ɤɦ. ȼ ɫɬɜɨɪɟ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɉɥɟɤɦɢɧɫɤɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɶɫɹ ɜ ɲɢɪɨɤɨɣ ɦɟɠɝɨɪɧɨɣ ɞɨɥɢɧɟ. 
ɉɥɨɳɚɞɶ ɡɟɪɤɚɥɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɨɫɬɚɜɥɹɟɬ 150 000 ɤɦ². ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ 
ɚɫɢɦɦɟɬɪɢɱɧɚ ɢ ɥɟɜɚɹ ɱɚɫɬɶ ɛɚɫɫɟɣɧɚ ɛɨɥɶɲɟ ɩɪɚɜɨɣ, ɫɪɟɞɧɢɣ ɭɤɥɨɧ — 
0,8 ɦ/ɤɦ, ɲɢɪɢɧɚ ɪɟɤɢ ɞɨ 250 ɦ, ɝɥɭɛɢɧɚ ɞɨ 15 ɦ. 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ, ɝɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɧɟɝɨɜɨɟ. Ɋɨɥɶ 
ɞɨɠɞɟɜɵɯ ɨɫɚɞɤɨɜ ɜ ɩɢɬɚɧɢɢ ɪɟɤɢ ɧɟɡɧɚɱɢɬɟɥɶɧɚ: 

Ɋɟɠɢɦ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɩɨɥɨɜɨɞɶɟɦ ɫ ɦɚɹ ɩɨ 
ɨɤɬɹɛɪɶ ɢ ɨɱɟɧɶ ɦɚɥɵɦ ɫɬɨɤɨɦ ɜ ɨɫɬɚɥɶɧɨɟ ɜɪɟɦɹ ɝɨɞɚ. Ʌɟɞɨɫɬɚɜ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɨɤɬɹɛɪɟ ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɦɚɪɬɚ . ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɥɟɞɨɫɬɚɜɚ 172-215 ɞɧɟɣ. Ɍɨɥɳɢɧɚ ɥɶɞɚ ɜ ɜɟɪɯɨɜɶɹɯ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 2ɦ. ɉɨɫɥɟ 
ɫɧɟɠɧɵɯ ɡɢɦ ɩɨɥɨɜɨɞɶɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɨɞɴɟɦɨɦ ɭɪɨɜɧɹ ɜɨɞɵ.  

ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɧɚɯɨɞɢɬɫɹ ɜ əɤɭɬɢɢ, ɜɛɥɢɡɢ  
ɩɨɫɟɥɤɚ Ɉɥɺɤɦɢɧɫɤ. Ʉɥɢɦɚɬ ɫɭɪɨɜɵɣ, ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. 

Ⱥɛɫɨɥɸɬɧɵɣ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɣ ɦɢɧɢɦɭɦ −60 °ɋ, ɚɛɫɨɥɸɬɧɵɣ 
ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɣ ɦɚɤɫɢɦɭɦ +38 °ɋ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ −6 °ɋ. 
Ƚɨɞɨɜɚɹ ɧɨɪɦɚ ɨɫɚɞɤɨɜ 324 ɦɦ. ɋɬɜɨɪ ɧɚɯɨɞɢɬɶɫɹ ɜ ɡɨɧɟ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ.  

ɉɨ ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɪɟɤɚ Ɉɥɟɤɦɚ ɨɰɟɧɢɜɚɸɬɫɹ ɤɚɤ ɭɦɟɪɟɧɧɨ ɡɚɝɪɹɡɧɟɧɧɵɟ. 
Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɹɜɥɹɸɬɫɹ ɮɟɧɨɥɵ, ɫɨɟɞɢɧɟɧɢɹ ɦɟɞɢ, 
ɰɢɧɤɚ, ɠɟɥɟɡɚ ɢ ɬɪɭɞɧɨ ɨɤɢɫɥɹɟɦɵɟ ɜɟɳɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɩɪɨɛɵ ɧɚ ɦɧɨɝɢɟ ɯɚɪɚɤɬɟɪɧɵɟ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɧɟ ɞɟɥɚɸɬɫɹ. 

Ɋɟɤɚ Ɉɥɟɤɦɚ ɩɨɱɬɢ ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɨɤɪɭɠɟɧɚ ɤɚɦɟɧɢɫɬɵɦɢ ɫɤɚɥɚɦɢ, 
ɩɨɷɬɨɦɭ ɞɟɪɟɜɶɹɦɢ ɢ ɤɭɫɬɚɪɧɢɤɚɦɢ ɝɭɫɬɨ ɡɚɪɚɫɬɚɸɬ ɜɫɟ ɪɚɜɧɢɧɧɵɟ ɭɱɚɫɬɤɢ, ɝɞɟ 
ɪɭɫɥɨ ɯɨɬɹ ɛɵ ɧɟɦɧɨɝɨ ɪɚɫɲɢɪɹɟɬɫɹ ɢ ɬɟɱɟɧɢɟ ɫɬɚɧɨɜɢɬɫɹ ɫɩɨɤɨɣɧɟɟ. 
Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɡɞɟɫɶ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɶɲɢɦ ɦɧɨɝɨɨɛɪɚɡɢɟɦ, ɧɚ ɫɤɥɨɧɚɯ ɪɚɫɬɟɬ 
ɥɢɫɬɜɟɧɧɢɱɧɵɟ ɥɟɫɚ ɤɟɞɪɨɜɵɣ ɫɬɥɚɧɢɤ ɢ ɧɟɦɧɨɝɨ ɝɨɪɧɨ-ɬɭɧɞɪɨɜɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 

Ɂɚɛɚɣɤɚɥɶɟ ɛɨɝɚɬɨ ɩɪɨɦɵɫɥɨɜɵɦɢ ɩɭɲɧɵɦɢ ɡɜɟɪɹɦɢ ɢɯ ɧɚɫɱɢɬɵɜɚɟɬɫɹ 
ɨɤɨɥɨ 15 ɜɢɞɨɜ. ɋɚɦɵɣ ɤɪɨɯɨɬɧɵɣ ɩɭɲɧɨɣ ɡɜɟɪɟɤ ɧɚ ɡɟɦɥɟ - ɯɢɳɧɚɹ ɥɚɫɤɚ, 
ɩɨɞɥɟɠɢɬ ɚɛɫɨɥɸɬɧɨɣ ɨɯɪɚɧɟ, ɱɢɫɥɟɧɧɨɫɬɶ ɟɟ ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ. ȼ 
ɫɚɦɵɯ ɝɥɭɯɢɯ ɦɟɫɬɚɯ ɬɚɣɝɢ ɨɛɢɬɚɟɬ ɪɨɫɨɦɚɯɚ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɵ ɢ ɞɪɭɝɢɟ 
ɩɭɲɧɵɟ ɡɜɟɪɢ: ɤɪɚɫɧɚɹ ɢ ɱɟɪɧɨ-ɛɭɪɚɹ ɥɢɫɢɰɚ, ɫɨɛɨɥɶ, ɥɚɫɤɚ, ɜɵɞɪɚ, ɦɟɫɬɧɵɟ ɢ 
ɚɤɤɥɢɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɜɢɞɵ ɡɚɣɰɟɜ. ɋɪɟɞɢ ɤɨɩɵɬɧɵɯ ɩɟɪɜɨɟ ɦɟɫɬɨ ɩɨ 
ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɧɢɦɚɟɬ ɤɨɫɭɥɹ, ɡɚɬɟɦ ɢɞɭɬ ɤɚɛɚɧɵ, ɥɨɫɢ ɢ ɢɡɸɛɪɢ. Ʉɚɛɚɪɝɚ - 
ɦɢɧɢɚɬɸɪɧɵɣ ɡɚɛɚɣɤɚɥɶɫɤɢɣ ɨɥɟɧɶ ɹɜɥɹɟɬɫɹ ɩɪɟɞɦɟɬɨɦ ɨɝɪɨɦɧɨɝɨ ɫɩɪɨɫɚ ɜ 
ɦɟɞɢɰɢɧɟ ɧɚ ɦɭɫɤɭɫɧɭɸ ɠɟɥɟɡɭ ɫɚɦɰɚ, ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ ɫɬɪɭɸ.  

ȼ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ ɪɟɫɩɭɛɥɢɤɢ ɋɚɯɚ ɡɚɧɟɫɟɧ ɛɚɪɚɧ ɫɧɟɠɧɵɣ, ɛɭɪɨɡɭɛɤɚ 
ɦɚɥɚɹ ɤɭɬɨɪɚ ɨɛɵɤɧɨɜɟɧɧɚɹ ɢ ɥɟɦɢɧɝ ɚɦɭɪɫɤɢɣ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɢɬɟɥɶ 
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ɫɟɜɟɪɧɨɣ ɬɚɣɝɢ ɞɢɤɢɣ ɨɥɟɧɶ - ɫɨɝɠɨɣ. ȼɨ ɜɫɟɯ ɪɚɣɨɧɚɯ ɨɛɥɚɫɬɢ ɜɫɬɪɟɱɚɟɬɫɹ 
ɜɨɥɤ. Ȼɭɪɵɯ ɦɟɞɜɟɞɟɣ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɜ ɤɪɚɟ ɞɨ 3 ɬɵɫ. ɨɫɨɛɟɣ. ȼ «Ʉɪɚɫɧɭɸ 
ɤɧɢɝɭ Ɋɨɫɫɢɢ» ɡɚɧɟɫɟɧ ɦɚɧɭɥ - ɪɟɞɤɚɹ ɫɬɟɩɧɚɹ ɤɨɲɤɚ, ɜɟɞɭɳɚɹ ɫɤɪɵɬɧɵɣ ɨɛɪɚɡ 
ɠɢɡɧɢ. ɂɫɱɟɡɚɸɳɢɦ ɜɢɞɨɦ ɫɱɢɬɚɟɬɫɹ ɱɟɪɧɨɲɚɩɨɱɧɵɣ ɫɭɪɨɤ, ɭɫɢɥɟɧɧɨ 
ɩɪɟɫɥɟɞɭɟɦɵɣ ɱɟɥɨɜɟɤɨɦ ɢɡ-ɡɚ ɤɪɚɫɢɜɨɝɨ ɦɟɯɚ. ȼ Ɇɟɠɞɭɧɚɪɨɞɧɭɸ Ʉɪɚɫɧɭɸ 
ɤɧɢɝɭ ɡɚɧɟɫɟɧ ɬɢɝɪ - ɝɨɪɞɨɫɬɶ ɪɨɫɫɢɣɫɤɨɣ ɩɪɢɪɨɞɵ. Ȼɨɝɚɬ ɢ ɪɚɡɧɨɨɛɪɚɡɟɧ ɦɢɪ 
ɩɟɪɧɚɬɵɯ - ɛɨɥɟɟ 150 ɜɢɞɨɜ ɩɬɢɰ. ȼ ɥɟɫɚɯ ɜɨɞɹɬɫɹ ɬɟɬɟɪɟɜɚ, ɝɥɭɯɚɪɢ ɢ ɪɹɛɱɢɤɢ. 
ɇɚ ɨɡɟɪɚɯ - ɤɪɹɤɜɵ, ɧɵɪɤɢ, ɤɪɨɯɚɥɢ, ɝɭɫɢ, ɫɟɪɵɟ ɥɟɛɟɞɢ. ȼɨɞɨɟɦɵ ɧɚɫɟɥɹɸɬ 
ɛɨɥɟɟ 20 ɜɢɞɨɜ ɪɵɛ, ɜɯɨɞɹɳɢɯ ɜ 8 ɫɟɦɟɣɫɬɜ ɢ 15 ɪɨɞɨɜ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 
17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɪɵɛɨ 
ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɧɚ ɪɟɤɟ Ɉɥɟɤɦɚ ɡɚɩɪɟɳɟɧ ɜɵɥɨɜ ɢ ɞɨɛɵɱɚ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ ɫ 
1 ɦɚɹ ɩɨ 30 ɢɸɧɹ. 

ȼɨɡɞɟɣɫɬɜɢɟ Ɉɥɟɤɦɢɧɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ 
ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 
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6 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ 
 

6.1 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɢ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ 
 

ȼ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ ɢɡ ɛɟɬɨɧɚ ɢ ɝɪɭɧɬɚ. ɇɚ 
ɥɟɜɨɦ ɛɟɪɟɝɭ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ, ɜɨɞɨɫɛɪɨɫɧɚɹ (60ɦ) ɢ 
ɫɬɚɧɰɢɨɧɧɚɹ (127ɦ) ɱɚɫɬɢ ɩɥɨɬɢɧɵ, ɚ ɬɚɤ ɠɟ ɨɞɧɚ ɝɥɭɯɢɯ ɫɟɤɰɢɣ ɦɟɠɞɭ 
ɜɨɞɨɫɛɪɨɫɧɨɣ ɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɶɸ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɥɢɹɧɢɹ ɜɨɞɨ 
ɫɛɪɚɫɵɜɚɟɦɨɣ ɫ ɜɨɞɨɫɛɪɨɫɚ ɧɚ ɪɚɛɨɬɭ ȽȺ, ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɫɬɜɨɪɚ ɛɭɞɟɬ 
ɩɟɪɟɤɪɵɬɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɨɣ ɫ ɜɪɟɡɤɨɣ ɜ ɧɟɟ ɝɥɭɯɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɧɚ 
ɝɥɭɛɢɧɭ 260ɦ (ɪɢɫɭɧɨɤ 28). 

 
Ɋɢɫɭɧɨɤ 28 - ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɟɤɰɢɣ, ɢɯ ɪɚɡɦɟɪɵ, ɨɛɳɚɹ ɞɥɢɧɚ 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ ɨɛɳɚɹ ɞɥɢɧɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɛɭɞɟɬ 

ɫɨɫɬɚɜɥɹɬɶ 1215ɦ. ɉɪɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 371ɦ ɨɬ ɨɬɦɟɬɤɢ ɞɧɚ 254ɦ  ɢ 
ɡɚɝɥɭɛɥɟɧɢɟ ɧɚ 2 ɦɟɬɪɚ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ 119ɦ. 

 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
-ɨɛɳɚɹ ɞɥɢɧɚ – 60ɦ; 
-ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 342ɦ; 
-ɲɢɪɢɧɚ ɩɨ ɨɫɧɨɜɚɧɢɸ – 85ɦ; 
-ɧɨɦɟɪ ɫɟɤɰɢɣ – 19-21; 
-ɧɚɤɥɨɧ ɧɢɡɨɜɨɣ ɝɪɚɧɢ – 0,78; 
-ɦɟɬɨɞ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ – ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɚɹ ɫɬɪɭɹ ɫ ɧɨɫɤɚ-

ɬɪɚɦɩɥɢɧɚ. 
 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɡɞɚɧɢɹ Ƚɗɋ: 
-ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 1078 Ɇȼɬ; 
-ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ – 4; 
-ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬ–347ɦ3/ɫ; 
-ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ D1 = 6 ɦ; 
-ɲɢɪɢɧɚ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ:   = 24 ɦ; 
-ɞɥɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ:            =30ɦ; 
-ɞɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɫɨɫɬɚɜɥɹɟɬ: Lɦɡ=24 4+30+1=127 ɦ; 
-ɲɢɪɢɧɚ ɡɚɥɚ Bɦɡ= 24ɦ. 
-ɧɨɦɟɪ ɫɟɤɰɢɣ – 11-16,5; 
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Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ: 
-ɨɛɳɚɹ ɞɥɢɧɚ – 194ɦ; 
-ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ – 92ɦ; 
-ɲɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ – 30ɦ 
-ɧɨɦɟɪ ɫɟɤɰɢɣ – 1-10; 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɥɭɯɢɯ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ: 
-ɨɛɳɚɹ ɞɥɢɧɚ – 34ɦ; 
-ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ – 119ɦ; 
-ɲɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ – 30ɦ 
-ɧɨɦɟɪ ɫɟɤɰɢɣ – 17-18; 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɨɩɪɹɝɚɸɳɟɝɨ ɭɫɬɨɹ: 
-ɨɛɳɚɹ ɞɥɢɧɚ – 260ɦ; 
-ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ – 119ɦ; 
-ɲɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ – 30ɦ 
-ɲɢɪɢɧɚ ɩɨ ɨɫɧɨɜɚɧɢɸ – 85ɦ 
-ɧɨɦɟɪ ɫɟɤɰɢɣ – 22-35; 
 
6.2 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 
 

Ɍ.ɤ. ɫɬɜɨɪ ɧɚɯɨɞɢɬɶɫɹ ɜ ɲɢɪɨɤɨɦ ɪɭɫɥɟ, ɫ ɧɟɛɨɥɶɲɢɦ ɭɤɥɨɧɨɦ ɪɟɤɢ ɩɪɢ 
ɛɨɥɶɲɨɣ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɭɫɥɨɜɚɹ ɤɨɦɩɨɧɨɜɤɚ. 

ɉɪɢ ɪɭɫɥɨɜɨɣ ɤɨɦɩɨɧɨɜɤɟ ɜɫɟ ɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɪɭɫɥɟ ɪɟɤɢ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɦɟɬɨɞɨɦ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɭɫɥɚ. Ɋɚɫɱɟɬ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɪɭɫɥɚ ɛɭɞɟɦ ɜɵɩɨɥɧɹɬɶ ɜ 
ɬɪɢ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ, ɧɚ ɜɬɨɪɨɦ – ɱɟɪɟɡ ɧɟɞɨɫɬɪɨɟɧɧɭɸ ɝɪɟɛɟɧɤɭ ɢ 
ɧɚ ɬɪɟɬɶɟɦ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɭɡɥɚ ɪɚɡɛɢɜɚɟɦ ɧɚ 5 ɷɬɚɩɨɜ: 
1 ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
2 ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ; 
3 ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
4 ɷɬɚɩ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ; 
5 ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ 

ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ  
 
6.2.1 ɉɟɪɜɵɣ ɷɬɚɩ 
 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɢɧɚɬɶ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ – ɜɨɞɨɫɥɢɜɧɨɣ, 
ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɝɥɭɯɨɣ ɱɚɫɬɟɣ ɩɥɨɬɢɧɵ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɥɟɜɨɦɭ ɛɟɪɟɝɭ. 
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ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɫɬɟɫɧɟɧɧɨɦɭ ɪɭɫɥɭ ɪɟɤɢ ɫɨ ɫɬɨɪɨɧɵ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɬɪɟɛɭɟɬɫɹ ɜɨɡɜɟɫɬɢ ɩɟɪɟɦɵɱɤɢ, ɨɛɪɚɡɭɸɳɢɟ ɤɨɬɥɨɜɚɧ 
ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ.  

ɑɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, ɫɨɫɬɚɜɥɹɟɬ 64 % ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ 
ɫɬɜɨɪɟ. 

Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1 ɷɬɚɩɚ: 
 ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ;  
 ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
 ɜɵɟɦɤɚ ɦɹɝɤɨɝɨ ɢ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ; 
 ɫɨɡɞɚɧɢɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
 ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɞɨ ɨɬɦ. 274 ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ 

ɝɪɟɛɟɧɤɢ ɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ; 
 ɜɨɡɜɨɞɹɬ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɢ ɩɨɞɜɨɞɧɭɸ ɱɚɫɬɶ ɡɞɚɧɢɹ 

Ƚɗɋ ɫ ɦɨɧɬɚɠɨɦ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɜɨɞɨɨɬɜɨɞɹɳɟɦ ɬɪɚɤɬɟ; 
 ɜɪɟɡɤɚ ɜ ɫɤɚɥɭ ɥɟɜɨɝɨ ɛɟɪɟɝɚ; 
 ɜɨɡɜɟɞɟɧɢɟ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ ɞɨ ɨɬɦ. 274; 
 ɛɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 
Ɋɚɫɱɟɬ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ  
ɐɟɥɶ ɪɚɫɱɟɬɚ – ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɵɣ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢ 

ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. 
ɉɟɪɟɦɵɱɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɜɪɟɦɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ 4 ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ. 

ȿɠɟɝɨɞɧɭɸ ɪɚɫɱɟɬɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɦɵɱɟɤ ɞɨ 3-ɯ ɥɟɬ ɩɪɢɧɢɦɚɟɦ 
ɪɚɜɧɨɣ – 10%. 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2 ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 10% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ             ⁄ , ɩɪɢ ɷɬɨɦ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɟɤɟ 

ɪɚɜɧɚ 14 ɦ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ 

ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɢ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ 

ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɚɦ: 
ɞɥɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
                                      (281) 
 
ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ: 
                                   (282) 
 

ɝɞɟ    – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ     ;  - ɡɧɚɱɟɧɢɟ 
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ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ;   – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ 
ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1 ɦ. 

Ɂɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

                                                                  (283) 

 
ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ ɩɪɢɧɢɦɚɟɦ φ 
ɪɚɜɧɵɦ 0,85; 

V0–ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ; 
Vc–ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ. 

 
Ȼɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                              (284) 

        - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ      . 
                               (285) 

 
ɝɞɟ    - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɩɪɢ     (ɩɪɢɧɢɦɚɟɬɫɹ 36% ɨɬ   ); 

ɋɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ Vɫ ɧɟ ɩɪɟɜɵɲɚɬɶ ɪɚɡɦɵɜɚɸɳɟɣ ɫɤɨɪɨɫɬɢ ɞɥɹ 
ɝɪɭɧɬɨɜ ɥɨɠɚ ɪɟɤɢ (5ɦ/ɫ).  

ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɧɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɜ ɢ ɩɪɨɞɨɥɶɧɨɣ 
ɩɟɪɟɦɵɱɤɢ Lɩ. 

                 
 
ɉɨɥɨɠɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɩɪɢ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɢ ɪɭɫɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɝɪɚɧɢɰɚɦ ɜɤɥɸɱɟɧɧɵɯ ɜ ɤɨɬɥɨɜɚɧ ɫɨɨɪɭɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɩɥɨɳɚɞɨɤ (ɨɬ ɨɫɧɨɜɚɧɢɹ ɩɟɪɟɦɵɱɤɢ ɞɨ ɛɪɨɜɤɢ ɤɨɬɥɨɜɚɧɚ). 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɜ ɤɨɬɥɨɜɚɧɟ. 
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Ɍɢɩ ɢ ɤɨɧɫɬɪɭɤɰɢɸ ɩɟɪɟɦɵɱɟɤ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ  ɩɟɪɟɦɵɱɤɚ ɫ ɩɨɤɪɵɬɢɟɦ ɢɡ ɫɭɝɥɢɧɤɚ. 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɟɪɟɦɵɱɟɤ. 
Ɉɬɤɨɫɵ ɧɚɡɧɚɱɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ 

ɨɬɫɵɩɚɟɦɵɯ ɝɪɭɧɬɨɜ ɢ ɦɟɬɨɞɚ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ: 
- ɜɟɪɯɨɜɨɣ ɨɬɤɨɫ ɨɬ 1:2 
- ɧɢɡɨɜɨɣ ɨɬɤɨɫ ɨɬ 1:1 

 
Ɋɢɫɭɧɨɤ 29 - ȼɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ 

 
Ɋɢɫɭɧɨɤ 30 - ɉɪɨɞɨɥɶɧɚɹ ɩɟɪɟɦɵɱɤɚ 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ ɱɟɪɟɡ autocad: 
ωɩɩ=455 ɦ2, 
ωɜɩ=506 ɦ2 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɚɪɧɵɣ ɨɛɴɺɦ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ 

ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
                                                 (286) 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
                     ሺ ሻ (287) 
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Ɉɩɪɟɞɟɥɹɟɬ ɞɥɢɧɭ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢLɧɩ, ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 31 - ɩɨɩɟɪɟɱɧɚɹ ɩɟɪɟɦɵɱɤɚ 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ ωɧɩ=427,5 ɦ2 
Ɍɨɝɞɚ ɨɛɴɺɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɪɚɜɟɧ: 
                                (288) 

 
ɇɚɡɧɚɱɚɟɬɫɹ ɜɪɟɦɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ. 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ: 
                                          (289) 

 
ɝɞɟ ΣVɩɟɪ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ, 

Jɩɟɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɟɪɟɦɵɱɤɢ, ɩɪɢɧɢɦɚɟɦ 5000 
ɦ3/ɫɭɬ. (ɨɬɫɵɩɤɚ ɩɪɢɡɦ, ɭɩɥɨɬɧɟɧɢɟ, ɤɪɟɩɥɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ). 

ɉɨɥɭɱɟɧɧɨɟ ɜɪɟɦɹ ɨɤɪɭɝɥɹɟɬɫɹ ɤɪɚɬɧɨ ɦɟɫɹɰɚɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɢ 
ɩɨɥɭɱɚɟɬɫɹ4 ɦɟɫɹɰɟɜ. 
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Ɋɢɫɭɧɨɤ 32 - ɉɥɚɧ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 

 
Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 1-ɣ ɨɱɟɪɟɞɢ 
Ʉɨɬɥɨɜɚɧ ɢɦɟɟɬ ɬɪɚɩɟɰɢɟɞɚɥɶɧɭɸ ɮɨɪɦɭ 
ɉɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ 43238 ɦ2 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ h = 14 ɦ. ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ 

ɜɨɞɵ ɜ ɪɟɤɟ Q = 5262 ɦ3/ɫ. 
ɇɚɯɨɞɢɬɫɹ ɨɛɴɺɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ,V, ɦ3. 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɤɨɧɫɨɥɶɧɵɣ ɧɚɫɨɫ Ʉ-200-80-

60, ɢɦɟɸɳɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ W= 200 ɦ3/ɱɚɫ ɩɪɢ ɜɵɫɨɬɟ ɩɨɞɴɟɦɚ ɜɨɞɵ ɞɨ 
60 ɦ ɜ ɤɨɥɢɱɟɫɬɜɟ 5ɲɬ + 1 ɡɚɩɚɫɧɨɣ. 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ n ɧɚɫɨɫɨɜ. 
 

≈                                  =                  (290) 

 
Ɉɤɪɭɝɥɹɟɬɫɹ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɚɬɧɨ ɫɦɟɧɟ. 
ɇɚɯɨɞɢɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ  
                ሺ       ሻ (291) 

 
Ɋɚɰɢɨɧɚɥɶɧɨ ɷɬɢ ɠɟ ɧɚɫɨɫɵ ɩɪɢɦɟɧɹɬɶ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɤɨɬɥɨɜɚɧɚ ɜ ɨɫɭɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ ɩɥɨɬɢɧɭ. 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɴɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ. 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ ɩɥɨɬɢɧɭ 

ɫɨɫɬɚɜɥɹɟɬ 60*85+140*85, ɝɥɭɛɢɧɨɣ 3 ɦ.  
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ 51000 ɦ3. 
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ɉɪɢɧɢɦɚɟɬɫɹ ɨɫɧɨɜɧɚɹ ɦɚɲɢɧɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ  
- ɷɤɫɤɚɜɚɬɨɪ ɗɈ-5122Ⱥ, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ qɤɨɜ =1,6 ɦ3. 
 
ȼɵɱɢɫɥɹɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ 
                                       
 

(292) 

                                (293) 

 
ɝɞɟ kɧ =0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 

kɪ- ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ; 
kɜ =0,75 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɢɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ; 
qɤɨɜ - ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ; 
nɰ= 3600/21=171- ɱɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ.  

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɢ 
ɫɬɚɧɰɢɨɧɧɭɸ ɩɥɨɬɢɧɭ: 

                                         (294) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɤɪɚɬɧɨ ɫɭɬɤɚɦ 
ɉɪɢɧɢɦɚɟɬɫɹ ɦɚɲɢɧɵ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ 
– Ʉɚɦɚɡ 6520(ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ 20ɬ) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɤɨɜɲɟɣ ɝɪɭɧɬɚ ɜ ɟɦɤɨɫɬɢ ɧɢɡɨɜɨɝɨ 

ɚɜɬɨɫɚɦɨɫɜɚɥɚ: 
                     
 

(295) 

                                           (296) 

 
ɝɞɟ   - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ,             - ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɚɦɨɫɜɚɥɚ,                 – ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ,             

 
ɋɨɝɥɚɫɧɨ ɫɬɪɨɣ ɝɟɧɩɥɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɟɦɤɢ 

ɝɪɭɧɬɚ ɞɨ ɦɟɫɬɚ ɪɚɡɝɪɭɡɤɢ 2 ɤɦ. 
ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɞɨɪɨɝɟ: 
vɝɪ= 25 ɤɦ/ɱ - ɝɪɭɠɟɧɵɣ  
vɩɨɪ = 30 ɤɦ/ɱ - ɩɨɪɨɠɧɢɣ  
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ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ 
     = 

            + (tp+ tɡ) =
       + (

   +        ) =0,21ɱɚɫɚ (297) 

 
ɝɞɟtp - ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ  

tɡ - ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ 
(tp+tɦɨɧ) ɫɨɫɬɚɜɥɹɟɬ: 1,5 ɦɢɧ ɩɪɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 

ɨɬ 12ɬ 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ 

(ɷɤɫɤɚɜɚɬɨɪɚ) ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ: 
                                   (298) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɤɨɥ-ɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ – 6. 
 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɡɞɚɧɢɟ Ƚɗɋ 
 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɡɞɚɧɢɟ Ƚɗɋ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ  127ɯ44, ɫɪɟɞɧɹɹ 

ɝɥɭɛɢɧɚ 25 ɦ. Ɍɚɤɢɦ  ɨɛɪɚɡɨɦ,  ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ ɪɚɜɟɧ  
 
127 44 25  = 139700 ɦ3 (299) 
 
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ – ɞɢɚɛɚɡ, ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɷɤɫɤɚɜɚɬɨɪ  ɗɈ-5122Ⱥ (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɉɷɱ =115ɦ3/ɱɚɫ). 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ:  
 

tɜɵɟɦ =
                          ɱɚɫɨɜ = 51  ɫɭɬɨɤ. (300) 

 
Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɚɲɢɧɵ ɬɨɣ ɠɟ 

ɦɨɞɟɥɢ ɢ ɜ ɬɨɦ ɠɟ ɤɨɥɢɱɟɫɬɜɟ, ɱɬɨ ɢ ɞɥɹ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɢ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ.  

 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɝɥɭɯɢɟ ɫɟɤɰɢɢ 

 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɡɞɚɧɢɟ Ƚɗɋ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ 85ɯ40, ɫɪɟɞɧɹɹ 

ɝɥɭɛɢɧɚ 2ɦ. Ɍɚɤɢɦ  ɨɛɪɚɡɨɦ,  ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ ɪɚɜɟɧ  
 
85 54 2 = 9180 ɦ3. (301) 
 
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɤɫɤɚɜɚɬɨɪ  

ɗɈ-5122Ⱥ (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɉɷɱ =115ɦ3/ɱɚɫ). 
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ȼɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ:  
 

tɜɵɟɦ =
                      ɱɚɫɨɜ =4 ɫɭɬɨɤ. (302) 

 
Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɚɲɢɧɵ ɬɨɣ ɠɟ 

ɦɨɞɟɥɢ ɢ ɜ ɬɨɦ ɠɟ ɤɨɥɢɱɟɫɬɜɟ, ɱɬɨ ɢ ɞɥɹ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɢ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ.  

 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 252-274 
ɋɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ  
ɇɢɠɧɹɹ ɱɚɫɬɶ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ - ɫɟɤɰɢɢ № 11 ÷ 17 ɢɦɟɟɬ ɮɨɪɦɭ 

ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ - ȼ=  85 ɦ. 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ h= 20 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L= 140 ɦ 
Ɉɛɴɺɦ: 
                             (303) 
 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹ Jɛ.ɪ.=13000 ɦ3/ɦɟɫ 
                                    (304) 

 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ 
ɉɨɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ ȼ =  44 ɦ 
ȼɵɫɨɬɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ h = 25 ɦ 
Ⱦɥɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ LȽɗɋ =  97 ɦ 
Ɉɛɴɟɦ  
 
V = B∙L∙h =  44 ∙ 25 ∙ 97 = 106700 ɦ3 (305) 
 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t= 8 ɦɟɫɹɰɟɜ 
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ: 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ  
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ - ȼ=85 ɦ 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ - h = 20 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ - L = 60ɦ,  
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɳɢɣ ɨɛɴɺɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
Vɛ.ɪ.=B∙L∙h= 85∙60∙20=102000 ɦ3. (306) 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ  
                                   (307) 

 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɧɚ ɝɥɭɯɢɯ: 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɝɥɭɯɢɯ ɫɟɤɰɢɣ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ  
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ - ȼ=85 ɦ 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ - h = 20 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ - L = 40ɦ,  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴɺɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
Vɛ.ɪ.=B∙L∙h= 85∙60∙40=68000 ɦ3. (308) 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ  
                                    (309) 

 
6.2.1.1 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ 

ɝɪɟɛɟɧɤɭ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ 
 
ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɦɟɬɨɞɨɦ ɝɪɟɛɟɧɤɢ. Ɍɚɤ ɤɚɤ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ ɜ ɤɨɬɥɨɜɚɧɟ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 3 ɥɟɬ, ɬɨ 
ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ Qpc = 5262 ɦ3/ɫ. 

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɞɥɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɱɢɫɥɚ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ. Ɇɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ 
ɩɪɨɥɟɬɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɭɫɥɨɜɢɸ ɧɟ ɪɚɡɦɵɜɚɟɦɨɫɬɢ ɞɧɚ ɪɟɤɢ ɩɪɢ 
ɫɯɨɞɟ ɩɨɬɨɤɚ ɫ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

                              (310) 

 
ɝɞɟ Vɞɨɩ ɩɪɢɧɹɬɚ ɞɥɹ ɤɨɪɟɧɧɵɯ ɩɨɪɨɞ ɨɫɧɨɜɚɧɢɹ ɞɢɚɛɚɡ ɪɚɜɧɨɣ 20 ɦ/ɫ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢɡ ɭɫɥɨɜɢɹ ɡɚɤɪɵɬɢɹ ɝɪɟɛɟɧɤɢ 
ɩɨ ɞɜɭɯ ɢ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɣ ɫɯɟɦɚɦ 

           ሺ  ሻ   ሺ       ሻ    

               ሺ      ሻ   ሺ       ሻ              (311) 
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                              (312) 
 
ɝɞɟ H3= 18 ɦ - ɜɵɫɨɬɚ ɡɚɬɜɨɪɚ, 

A3 = 0,717 - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɣ ɝɪɟɛɟɧɤɢ  
ɇɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɛɭɞɟɬ 
 ɩɪɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɝɪɟɛɟɧɤɟ  
                         (313) 

 
 ɩɪɢ ɬɪɟɯ ɫɬɭɩɟɧɱɚɬɨɣ 
                        (314) 

 
ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɜɨɡɦɨɠɧɚ ɤɚɤ ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ, ɬɚɤ ɢ 

ɬɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɫɯɟɦɚ ɡɚɤɪɵɬɢɹ ɝɪɟɛɟɧɤɢ, ɧɨ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɪɢɦɟɧɢɬɶ ɬɪɟɯɫɬɭɩɟɧɱɚɬɭɸ ɫɯɟɦɭ ɡɚɤɪɵɬɢɹ ɝɪɟɛɟɧɤɢ (hɫɬ =12:4 = 3 ɦ) ɫ 
ɩɪɨɩɭɫɤɨɦ ɪɚɫɯɨɞɨɜ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɨɥɶɤɨ ɱɟɪɟɡ ɬɪɢ ɜɨɞɨɫɥɢɜɧɵɯ 
ɩɪɨɥɟɬɚ. ɉɨɷɬɨɦɭ ɞɚɥɶɧɟɣɲɢɟ ɪɚɫɱɟɬɵ ɜɵɩɨɥɧɹɟɦ ɞɥɹ ɬɪɟɯ ɩɪɨɥɟɬɧɨɝɨ 
ɜɨɞɨɫɥɢɜɚ. 

Ɉɬɦɟɬɤɭ ɜɪɟɦɟɧɧɵɯ ɩɨɪɨɝɨɜ ɜɨɞɨɫɥɢɜɨɜ ɧɚɯɨɞɢɦ ɢɡ ɭɫɥɨɜɢɹ ɩɟɪɟɤɪɵɬɢɹ 
ɪɭɫɥɚ ɪɟɤɢ. 

Ⱦɥɹ ɩɪɢɧɹɬɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɟɪɟɤɪɵɬɢɹ Qɪɩ = 5262 ɦ3/ɫ ɩɪɢ ɧɟ 
ɪɚɡɦɵɜɚɟɦɨɦ ɪɭɫɥɟ ɩɪɢɧɢɦɚɟɦ ɤɨɧɟɱɧɵɣ ɩɟɪɟɩɚɞ ɧɚ ɛɚɧɤɟɬɟ Zɦɚɤɫ = 1,0 ɦ ɢ 
ɨɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ hɤɪ ɝɥɭɛɢɧɭ ɧɚɞ ɩɨɪɨɝɨɦ ɝɪɟɛɟɧɤɢ: 

          (            ൰       (315) 

 
ɇɚɩɨɪ H ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɟɝɨ ɪɚɛɨɬɟ ɜ ɧɟɩɨɞɬɨɩɥɟɧɧɨɦ ɪɟɠɢɦɟ 

ɛɭɞɟɬ: 
 

  ቌ    ቂ    ሺ  ሻ  ቃቍ
   ቌ     ቂ              ሺ      ሻ  ቃቍ

             (316) 

 
ɉɪɨɜɟɪɹɟɬɫɹ ɪɚɫɱɟɬ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ. Ɍɚɤ ɤɚɤ H = 3,7 >Zɦɚɤɫ + hɤɪ = 1,0 

+ 2,10 = 3,10, ɬɨ ɜɨɞɨɫɥɢɜ ɩɨɞɬɨɩɥɟɧ. ɉɨɷɬɨɦɭ ɫɧɚɱɚɥɚ ɧɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɜɨɞɵ hɩ 
ɧɚɞ ɩɨɪɨɝɨɦ ɜɨɞɨɫɥɢɜɚ: 
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      ቂ    ሺ       ሻ  ቃ      ቂ             ሺ        ሻ  ቃ           

(317) 

 
ɡɚɬɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ɩɨɪɨɝɚ ɝɪɟɛɟɧɤɢ: 
                            (318) 

 
6.2.2 ȼɬɨɪɨɣ ɷɬɚɩ 

 
ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɝɪɟɛɟɧɤɭ 

ɜ ɧɟɞɨɫɬɪɨɟɧɧɨɣ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɟ. 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɜɬɨɪɨɝɨ ɷɬɚɩɚ: 
 ɪɚɡɛɢɪɚɟɬɫɹ ɧɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɢ ɡɚɬɚɩɥɢɜɚɟɬɫɹ 

ɤɨɬɥɨɜɚɧ; 
 ɪɚɡɛɢɪɚɟɬɫɹ ɜɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
 ɨɬɫɵɩɚɟɬɫɹ ɛɚɧɤɟɬ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɟɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɬɥɨɜɚɧɚ 

ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ,  
 ɜɵɟɦɤɚ ɦɹɝɤɨɝɨ ɢ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ; 
 ɜɨɡɜɟɞɟɧɢɟ ɫɨɩɪɹɝɚɸɳɟɝɨ ɭɫɬɨɹ; 
 ɜɨɡɜɟɞɟɧɢɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; 
 ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
 
ȼɨɡɜɟɞɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 

 
ȼɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ – ɛɚɧɤɟɬ, ɜɵɩɨɥɧɹɟɦ ɬɪɚɩɟɰɢɟɜɢɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫ 

ɡɚɥɨɠɟɧɢɟɦ ɨɬɤɨɫɨɜ:  
ȼɟɪɯɨɜɨɝɨ 1:2 
ɧɢɡɨɜɨɝɨ 1:1 
ɒɢɪɢɧɭ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɬɫɹ 6 ɦ. 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬ ω = 469ɦ2, 

Ⱦɥɢɧɚ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬLɛɚɧ=315 ɦ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɟɦ ɛɚɧɤɟɬɚ ɪɚɜɟɧ  
                   

(319) 

 
Ʉɨɧɫɬɪɭɤɰɢɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɧɟɦɧɨɝɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 

ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɞɥɢɧɚ ɟɟ Lɧɡ = 315 ɦ. Ɉɛɴɺɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 
ɪɚɜɟɧ: 
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                  (320) 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɛɚɧɤɟɬɚ ɢ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ ɪɚɡɞɟɥɶɧɨ: 
                               

 

(321) 

                              (322) 

 
Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 2-ɣ ɨɱɟɪɟɞɢ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ 
Ƚɥɭɛɢɧɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ, ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɜ ɪɟɤɟ Q = 

5262ɦ3/ɫ, ɪɚɜɧɚ h = 14 ɦ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɺɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ 

ɪɚɜɟɧ V = 58080 ɦ3. 
V= 813120ɦ2 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɢɫɩɨɥɶɡɭɟɦ ɬɟ ɠɟ, ɱɬɨ ɢ ɧɚ ɤɨɬɥɨɜɚɧɟ 

ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ.  
ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɜɪɟɦɟɧɢ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 5-ɬɢ ɧɚɫɨɫɨɜ. ȼɪɟɦɹ 

ɨɬɤɚɱɤɢ ɫɨɫɬɚɜɢɬ: 
t =  813 ɱɚɫɨɜ ≈ 34 ɫɭɬɨɤ. 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɜɨɞɵ ɫɨɫɬɚɜɢɬ 0,56 ɦ/ɫɭɬɤɢ, ɱɬɨ ɦɟɧɶɲɟ 

ɞɨɩɭɫɬɢɦɨɣ  ɜɟɥɢɱɢɧɵ 1 ɦ/ɫɭɬɤɢ.   
ɗɬɢ ɠɟ  5  ɧɚɫɨɫɨɜ ɛɭɞɟɦ ɩɪɢɦɟɧɹɬɶ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɤɨɬɥɨɜɚɧɚ ɜ ɨɫɭɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

 
Ɋɢɫɭɧɨɤ 33 - ɉɥɚɧ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 
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Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ 
 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ 220ɯ85, ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ 2ɦ. 

Ɍɚɤɢɦ  ɨɛɪɚɡɨɦ,  ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ ɪɚɜɟɧ: 
 
220·85·2 = 37400 ɦ3. (323) 
 
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɤɫɤɚɜɚɬɨɪ  

ɗɈ-5122Ⱥ (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɉɷɱ =115ɦ3/ɱɚɫ). 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ:  
                                                 (324) 

 
Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɚɲɢɧɵ ɬɨɣ ɠɟ 

ɦɨɞɟɥɢ ɢ ɜ ɬɨɦ ɠɟ ɤɨɥɢɱɟɫɬɜɟ, ɱɬɨ ɢ ɞɥɹ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɢ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ.  

 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 
 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ 31ɯ85, ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ 2ɦ. Ɍɚɤɢɦ  

ɨɛɪɚɡɨɦ,  ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ ɪɚɜɟɧ  
                         (325) 
 
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ – ɞɢɚɛɚɡ, ɢɫɩɨɥɶɡɭɟɦ 

ɷɤɫɤɚɜɚɬɨɪ  ɗɈ-5122Ⱥ (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɉɷɱ =115ɦ3/ɱɚɫ). 
Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ:  
 

tɜɵɟɦ =
                     ɱɚɫɨɜ = 3 ɫɭɬɨɤ. (326) 

 
Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɚɲɢɧɵ ɬɨɣ ɠɟ 

ɦɨɞɟɥɢ ɢ ɜ ɬɨɦ ɠɟ ɤɨɥɢɱɟɫɬɜɟ, ɱɬɨ ɢ ɞɥɹ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɢ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ.  

 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɫɨɩɪɹɝɚɸɳɟɝɨ ɭɫɬɨɹ 
 
ɂɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ B = 85 ɦ 
ȼɵɫɨɬɚ h = 20 ɦ 
Ⱦɥɢɧɚ L = 220 ɦ 
Ɉɛɴɟɦ V = B∙L∙h = 85 ∙ 220 ∙ 20 = 374000 ɦ3 
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                                   (327) 

 
Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ 
 
Ʉɨɬɥɨɜɚɧ ɛɵɥ ɜɵɪɵɬ ɞɥɹ ɫɨɡɞɚɧɢɹ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɩɨ 

ɜɫɟɣ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɨɞɭɲɤɢ ɢ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ ɷɤɪɚɧɚ ɫ ɨɫɧɨɜɚɧɢɟɦ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɷɬɢɯ ɩɪɨɰɟɞɭɪ, 
ɛɭɞɟɬ ɧɚɪɨɳɟɧɚ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɧɚ ɜɵɫɨɬɭ 20ɦ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɡɚɫɵɩɤɨɣ 
ɩɟɪɟɦɵɱɟɤ. 

Ɉɛɴɟɦ ɝɪɭɧɬɚ ɞɥɹ ɩɥɨɬɢɧɵ V= 787600 ɦ2 

ȼɵɫɨɬɚ ɡɚɫɵɩɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ h = 20 ɦ 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɭɤɥɚɞɤɢ ɢ ɭɩɥɨɬɧɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

Jɝ.ɪ.=120000 ɦ3/ɦɟɫ 
                                    (328) 

 

 
Ɋɢɫɭɧɨɤ 34 - ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

6.2.3 Ɍɪɟɬɢɣ ɷɬɚɩ 
 

Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 3 ɷɬɚɩɚ: 
 
 ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɤɨɬɥɨɜɚɧɵ ɩɨɞ ɥɟɜɨɛɟɪɟɠɧɭɸ ɝɥɭɯɭɸ ɩɥɨɬɢɧɵ - 

ɫɟɤɰɢɢ №  1 - 10.  
 ɩɪɨɜɨɞɢɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɩɥɨɬɢɧɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɞɨ 

ɨɬɦɟɬɤɢ  290. 
 ɭɫɬɪɚɢɜɚɟɬɫɹ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɜ ɨɫɧɨɜɚɧɢɢ ɫɟɤɰɢɣ 

№  1-10  
 ɩɨɞ ɷɬɢɦɢ ɠɟ ɫɟɤɰɢɹɦɢ ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ 

ɩɥɨɬɢɧɵ.  
 ɇɚɩɨɥɧɹɟɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɨɬɦɟɬɤɢ  H3= 270. 
 ɜɨɡɜɨɞɹɬ  ɧɚɞɜɨɞɧɭɸ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ.  
 ɧɚɱɢɧɚɟɬ ɦɨɧɬɚɠ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
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Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ 
ɨɬɜɟɪɫɬɢɹ ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ 
Ɂɚɞɚɟɦ ɫɟɱɟɧɢɟ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. ɉɪɢɧɢɦɚɟɦ 6 ɨɬɜɟɪɫɬɢɹ ɪɚɡɦɟɪɨɦ 

6,5ɯ9.  ω = 3 ∙ 13 ∙ 9=378 ɦ2 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɡɚɬɨɩɥɟɧɧɨɝɨ ɝɥɭɛɢɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
      √            √               (329) 
 
ɝɞɟ  –ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ,   – ɩɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ 
Z–ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɛɶɟɮɚɦɢ 
 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɥɟɜɨɛɟɪɟɠɧɭɸ ɝɥɭɯɭɸ ɛɟɬɨɧɧɭɸ ɩɥɨɬɢɧɭ 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɝɪɭɧɬɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɨɜ. 
ɉɪɚɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ, ɫɟɤɰɢɢ 1 ÷ 10: 
Ⱦɥɢɧɚ 194  ɦ, ɯɚɪɚɤɬɟɪɧɚɹ ɲɢɪɢɧɚ 50, ɝɥɭɛɢɧɚ 5 ɦ.  
Ɉɛɴɟɦ ɤɨɬɥɨɜɚɧɚ:  
 
V=194∙50∙5=48500 ɦ3. (330) 
 
ȼɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ: 
                                     (331) 

 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 274 ɢ 304 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. 
ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 30 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ= 500 ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ  68  ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ  44  ɦ 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 
ωɩ=  1680 ɦ2 
Ɉɛɴɺɦ ɛɟɬɨɧɚ 
 
V=ωɩ∙Lɩɥ= 840000  ɦ3. (332) 
 
ɉɪɢɧɢɦɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 25000 ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=34 ɦɟɫ. 
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Ɋɢɫɭɧɨɤ 35 - ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ɝɪɭɧɬɨɜɵɟ ɪɚɛɨɬɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 274 ɢ 304  
 
Ɉɛɴɟɦ ɝɪɭɧɬɚ – V=1751285 ɦ2 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɭɤɥɚɞɤɢ ɢ ɭɩɥɨɬɧɟɧɢɹ ɝɪɭɧɬɨɜɨɣ 

ɩɥɨɬɢɧɵJɝ.ɪ.=120000 ɦ3/ɦɟɫ 
                                      (333) 

 
6.2.4 ɑɟɬɜɟɪɬɵɣ ɷɬɚɩ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 4 ɷɬɚɩɚ: 
 
 ɧɚɪɚɳɢɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ, ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧ 

ɞɨ ɨɬɦɟɬɨɤ 340ɦ 
 ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɝɪɟɛɟɧɤɭ. 
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 304 ɢ 340 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. 
ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 36 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ= 600 ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ  44  ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ  30  ɦ 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 
ωɩ= 1332 ɦ2 
Ɉɛɴɺɦ ɛɟɬɨɧɚ: 
 
V=ωɩ∙Lɩɥ= 799200ɦ3. (334) 
 
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 25000 ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t= 32 ɦɟɫ. 
 
ɝɪɭɧɬɨɜɵɟ ɪɚɛɨɬɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 274 ɢ 304  

 
Ɉɛɴɟɦ ɝɪɭɧɬɚ – V=1572145 ɦ2 
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Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɭɤɥɚɞɤɢ ɢ ɭɩɥɨɬɧɟɧɢɹ ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵJɝ.ɪ.=120000 ɦ3/ɦɟɫ 

                                      (335) 

 
6.2.5 ɉɹɬɵɣ ɷɬɚɩ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 5 ɷɬɚɩɚ: 
 
 ȼɨɡɜɨɞɹɬ ɩɥɨɬɢɧɭ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ.  
 Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɝɨɬɨɜɵɟ 

ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɟɤɰɢɢ. 
 ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɇɉɍ. ɉɨɨɱɟɪɟɞɧɨ ɩɭɫɤɚɸɬ ɜɫɟ 

ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ.  
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 340 ɢ 371 

 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. 
ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 31 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ= 654 ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ 30  ɦ 
Ɉɛɴɺɦ ɛɟɬɨɧɚ: 
 
V=ωɩ∙Lɩɥ= 588600 ɦ3. (336) 
 
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 25000 ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t= 24 ɦɟɫ. 

 

 

ɝɪɭɧɬɨɜɵɟ ɪɚɛɨɬɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 274 ɢ 304  
Ɉɛɴɟɦ ɝɪɭɧɬɚ – V=1042137ɦ2 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɭɤɥɚɞɤɢ ɢ ɭɩɥɨɬɧɟɧɢɹ ɝɪɭɧɬɨɜɨɣ 

ɩɥɨɬɢɧɵJɝ.ɪ.=120000 ɦ3/ɦɟɫ 
                                     (337) 
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7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

7.1 Ɉɰɟɧɤɚ ɨɛɴɺɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ - ɮɢɡɢɱɟɫɤɢɣ ɬɟɪɦɢɧ, ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɣ ɜ 

ɬɟɯɧɢɤɟ ɢ ɜ ɛɵɬɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, 
ɜɵɞɚɜɚɟɦɨɣ ɝɟɧɟɪɚɬɨɪɨɦ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɟɬɶ ɢɥɢ ɩɨɥɭɱɚɟɦɨɣ ɢɡ ɫɟɬɢ 
ɩɨɬɪɟɛɢɬɟɥɟɦ. Ɉɫɧɨɜɧɨɣ ɟɞɢɧɢɰɟɣ ɢɡɦɟɪɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫɥɭɠɢɬ ɤɢɥɨɜɚɬɬ-ɱɚɫ.  

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɬɨɜɚɪɨɦ, ɤɨɬɨɪɵɣ ɩɪɢɨɛɪɟɬɚɸɬ 
ɭɱɚɫɬɧɢɤɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɭ ɝɟɧɟɪɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɚ ɭɱɚɫɬɧɢɤɢ ɪɨɡɧɢɱɧɨɝɨ 
ɪɵɧɤɚ ɭ ɷɧɟɪɝɨ-ɫɛɵɬɨɜɵɯ ɤɨɦɩɚɧɢɣ. ɐɟɧɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ 
ɜɵɪɚɠɚɟɬɫɹ ɜ ɪɭɛɥɹɯ ɢ ɤɨɩɟɣɤɚɯ ɡɚ ɩɨɬɪɟɛɥɟɧɧɵɣ ɤɢɥɨɜɚɬɬ-ɱɚɫ(Ɍɚɛɥɢɰɚ 25). 

 
Ɍɚɛɥɢɰɚ 25 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2023 2024 2025 2026 2027 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 1078 1078 1078 1078 1078 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 
5760 5760 5760 5760 5760 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 6209050 6209050 6209050 6209050 6209050 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 
2 2 2 2 2 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ*ɱ 
124181 124181 124181 124181 124181 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 
6084869 6084869 6084869 6084869 6084869 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/Ɇȼɬ*ɱ 1110 1143 1175 1206 1235 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 
6754,20 6955,00 7149,72 7338,35 7514,81 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 85,86 88,41 90,89 93,28 95,53 
 
Ⱦɢɧɚɦɢɤɚ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 36. 
 

https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%95%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BB%D0%BE%D0%B2%D0%B0%D1%82%D1%82-%D1%87%D0%B0%D1%81
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%80%D1%8B%D0%BD%D0%BE%D0%BA_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8_%D0%B8_%D0%BC%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BB%D0%BE%D0%B2%D0%B0%D1%82%D1%82-%D1%87%D0%B0%D1%81
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Ɋɢɫɭɧɨɤ 36 – Ƚɪɚɮɢɤ ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ. ɪɭɛ 
 
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 2017-2041 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

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

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

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. 
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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 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 26. 
 
Ɍɚɛɥɢɰɚ 26 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ,ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ ,ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 107,7 116,10 

ɉɪɨɱɢɟ 165,3 178,19 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  294,28 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 27. 

 
Ɍɚɛɥɢɰɟ 27 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
ɨɬ 1 ɞɨ 5 ɥɟɬ 0,02 
ɨɬ6 ɞɨ 15 ɥɟɬ 0,027 

ɨɬ 15 ɞɨ 25 ɥɟɬ 0,035 
 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 28. 

 
Ɍɚɛɥɢɰɚ 28 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 145,93 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0.001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 10,23 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0.000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 2,97 
ɂɬɨɝɨ  159,13 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ɉɥɟɤɦɚ4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 29. 
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Ɍɚɛɥɢɰɚ 29 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 36,19 10,86 10,86 10,04 8,99 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 

ɦɥɧ.ɪɭɛ. 0,69 0,58 0,47 0,37 0,28 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 294,28 294,28 294,28 294,28 294,28 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ. 0,17 0,14 0,12 0,09 0,09 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 

ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 145,94 145,94 145,94 145,94 145,94 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 41,03 44,76 44,76 44,76 44,76 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 518,31 496,56 496,43 495,48 494,34 
 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 39). 

 
Ɋɢɫɭɧɨɤ 37 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
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7.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

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

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 18%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 30. 
 

Ɍɚɛɥɢɰɚ 30 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 922,23 1824,81 1882,15 1932,70 1980,30 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 835,70 1675,25 1722,24 1767,57 1810,15 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 25,46 25,46 25,46 25,46 25,46 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 7,81 1,43 1,14 0,91 0,69 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1791,20 3526,96 3631,00 3726,64 3816,61 

 
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 ɟɺ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 31. 
 

Ɍɚɛɥɢɰɚ 31 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 9045,2 9330,7 9589,5 9840,7 10076,0 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 518,3 496,5 496,4 495,48 494,3 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 8526,9 8834,1 9093,1 9345,3 9581,6 
EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 8526,9 8834,1 9093,1 9345,3 9581,6 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1705,3 1766,8 1818,6 1869,0 1916,3 
NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 6821,5 7067,3 7274,5 7476,2 7665,3 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 
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Ɋɢɫɭɧɨɤ 38 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ 

 
Ɋɨɫɬ ɩɪɢɛɵɥɢ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɬɟɦ ɱɬɨ ɩɥɚɧɨɦɟɪɧɨ ɪɚɫɬɺɬ ɰɟɧɚ ɩɨ ȿɋɍ. 
 
7.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ.) 

 

7.5.1 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. 
Ɋɚɫɱɺɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

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

ɛ)«Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 
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ɜ)ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. 

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

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 24 ɝɨɞɚ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2017 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

 
7.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɺɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱɺɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 32. 
 

Ɍɚɛɥɢɰɚ 32 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ɉɥɟɤɦɢɧɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ɉɥɟɤɦɚ» 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 79 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 32501,1 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,45 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0.321 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 6812,31 

 
7.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱɺɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 33. 

 
Ɍɚɛɥɢɰɚ 33 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2023 2024 2025 2026 2027 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. Ɋɭɛɥɟɣ 1824,42 3570,29 3674,62 3770,50 3860,68 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. Ɋɭɛɥɟɣ 7,81 1,43 1,14 0,91 0,69 
ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. Ɋɭɛɥɟɣ 1832,38 3571,87 3675,91 3771,56 3861,52 
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7.6 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 

Ɍɢɩɵ ɪɢɫɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
1) ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
2) ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
3) ɨɩɟɪɚɰɢɨɧɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ; 
4) ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
5) ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 

ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 

ɪɢɫɤɢ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 34. 

 
Ɍɚɛɥɢɰɚ 34 - Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ. 

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

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) ɐɟɧɚ ɫɛɵɬɚ; 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 

 
Ɋɢɫɭɧɨɤ 39-ɂɡɦɟɧɟɧɢɟNPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
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ɂɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɚ,% 

Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
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ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
 

 
Ɋɢɫɭɧɨɤ 40 - ɋɭɦɦɚ NPV ɨɬɜ. ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɺɦɚ 

ɢɧɜɟɫɬɢɰɢɣ 
 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ - ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
 

 
Ɋɢɫɭɧɨɤ 41-ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ – ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
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Ɋɢɫɭɧɨɤ 42 - ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
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8 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɛɟɬɨɧɚ 

 
ɇɚɩɪɹɠɟɧɧɨ ɫɨɫɬɨɹɧɢɟ ɩɥɨɬɢɧɵ ɮɨɪɦɢɪɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɫɬɚɬɢɱɟɫɤɢɯ 

ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, ɧɨ ɬɚɤɠɟ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ.  
ɉɪɨɰɟɫɫ ɬɜɟɪɞɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɨɢɫɯɨɞɢɬ ɫ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ, 

ɩɪɢɱɢɧɨɣ ɜɵɞɟɥɟɧɢɹ ɟɝɨ ɹɜɥɹɟɬɫɹ ɪɟɚɤɰɢɹ ɷɤɡɨɬɟɪɦɢɢ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ȽɌɋ 
ɤɚɤ ɩɪɚɜɢɥɨ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɛɟɬɨɧɚ ɫɱɢɬɚɟɬɫɹ ɤɚɤ ɧɟɝɚɬɢɜɧɵɣ ɮɚɤɬɨɪ, ɩɨɫɤɨɥɶɤɭ 
ɨɧɨ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɫɚɦɨ ɪɚɡɨɝɪɟɜɭ ɹɞɪɚ ɛɟɬɨɧɧɨɝɨ ɛɥɨɤɚ. 
ɉɨɫɥɟɞɭɸɳɟɟ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɬɵɜɚɧɢɟ ɛɟɬɨɧɧɨɝɨ ɦɚɫɫɢɜɚ ɩɪɢɜɨɞɢɬ ɤ 
ɧɟɪɚɜɧɨɦɟɪɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɨɛɪɚɡɨɜɚɧɢɸ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɥɨɤɟ. ȼɨ ɦɧɨɝɢɯ ɤɪɭɩɧɵɯ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ 
ɩɥɨɬɢɧɚɯ (Ʉɪɚɫɧɨɹɪɫɤɚɹ, Ɇɚɦɚɤɚɧɫɤɚɹ Ȼɪɚɬɫɤɚɹ) ɧɚɛɥɸɞɚɥɢɫɶ ɬɟɦɩɟɪɚɬɭɪɧɵɟ 
ɬɪɟɳɢɧɵ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɟɪɜɵɟ 
ɫɭɬɤɢ, ɢ ɨɫɧɨɜɧɨɟ ɜɵɞɟɥɟɧɢɟ ɬɟɩɥɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɟɪɜɭɸ ɧɟɞɟɥɸ, ɚ ɤ ɦɟɫɹɱɧɨɦɭ 
ɜɨɡɪɚɫɬɭ ɜɵɞɟɥɟɧɢɟ ɬɟɩɥɚ ɧɚɫɬɨɥɶɤɨ ɧɢɱɬɨɠɧɨ, ɱɬɨ ɦɨɠɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 
ɭɱɢɬɵɜɚɬɶɫɹ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɢɫɯɨɞɢɬ ɨɫɬɵɜɚɧɢɟ ɛɥɨɤɚ ɞɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɢɯ ɫɢɥ (ɜɨɞɚ, ɜɨɡɞɭɯ). 

ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ 3 ɡɨɧɵ – ɤɨɧɬɚɤɬɧɚɹ ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɧɚ 
ɜɵɫɨɬɟ ɞɨ 0,2 ɧɚɢɛɨɥɶɲɟɝɨ ɪɚɡɦɟɪɚ ɛɥɨɤɚ ɜ ɩɥɚɧɟ, ɩɟɪɟɯɨɞɧɚɹ ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɧɚ 
ɭɞɚɥɟɧɢɢ 0,2-0,5 ɧɚɢɛɨɥɶɲɟɝɨ ɪɚɡɦɟɪɚ ɛɥɨɤɚ ɜ ɩɥɚɧɟ ɢ ɫɜɨɛɨɞɧɚɹ ɭɞɚɥɟɧɧɚɹ ɛɨɥɟɟ 
ɱɟɦ ɧɚ 0,5 ɪɚɡɦɟɪɚ ɛɥɨɤɚ. 

Ʉɨɧɬɚɤɬɧɚɹ ɡɨɧɚ ɫɱɢɬɚɟɬɫɹ ɡɚɳɟɦɥɟɧɧɨɣ, ɜ ɧɟɣ ɞɟɮɨɪɦɚɰɢɢ ɜɵɡɜɚɧɧɵɟ 
ɢɡɦɟɧɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɦɨɝɭɬ ɪɚɡɜɢɜɚɬɶɫɹ ɫɜɨɛɨɞɧɨ, ɢ ɜɨɡɧɢɤɚɟɬ 
ɧɚɩɪɹɠɟɧɢɹ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɨɧɢ ɦɨɝɭɬ ɜɵɡɜɚɬɶ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɟ. 

ȼɨ ɜɫɟɯ ɡɨɧɚɯ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ 
ɢ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 16°ɋ, ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 14°ɋ . 

ɉɪɢ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ ɧɚ ɫɬɚɪɭɸ ɛɟɬɨɧɧɭɸ ɤɥɚɞɤɭ ɭɠɟ ɧɚɛɪɚɜɲɭɸ ɫɜɨɸ 
ɩɪɨɱɧɨɫɬɶ ɜɨɡɧɢɤɚɟɬ ɧɚɩɪɹɠɟɧɢɹ, ɤɚɤ ɢ ɜ ɤɨɧɬɚɤɬɧɨɣ ɡɨɧɟ ɩɪɢɜɨɞɹɳɢɟ ɤ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɸ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɪɭɲɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ 
ɩɥɨɬɢɧɵ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɶɫɹ: 

1) Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɛɟɬɨɧɚ; 
2) ɉɨɞɨɝɪɟɜ ɢ ɨɯɥɚɠɞɟɧɢɟ ɫɨɫɬɚɜɥɹɸɳɢɯ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
3) Ɂɚɳɢɬɚ ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɬɨɧɚ ɨɬ ɢɧɬɟɧɫɢɜɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢɥɢ ɧɚɝɪɟɜɚ; 
4) ȼɚɪɶɢɪɨɜɚɧɢɟ ɜɵɫɨɬɵ ɛɥɨɤɨɜ; 
5) ɉɨɜɵɲɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ. 
6) Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ; 
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8.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɛɟɬɨɧɚ 
 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɤɥɚɞɤɢ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɤɚɤ ɩɭɬɟɦ ɭɦɟɧɶɲɟɧɢɹ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɬɵ ɷɤɡɨɬɟɪɦɢɢ, ɜɵɞɟɥɹɸɳɟɣɫɹ 
ɩɪɢ ɬɜɟɪɞɟɧɢɢ ɛɟɬɨɧɚ, ɬɚɤ ɢ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɤɢɧɟɬɢɤɢ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ. ɗɬɨ 
ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶɫɹ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɰɟɦɟɧɬɨɜ (ɰɟɦɟɧɬɵ ɫ 
ɭɦɟɪɟɧɧɨɣ ɢ ɧɢɡɤɨɣ ɷɤɡɨɬɟɪɦɢɟɣ), ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɚ ɰɟɦɟɧɬɚ ɜ ɛɟɬɨɧɟ, 
ɩɪɢɦɟɧɟɧɢɹ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɢ ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɢɯ ɞɨɛɚɜɨɤ, ɡɨɥɵ-ɭɧɨɫɚ, 
ɞɨɛɚɜɨɤ ɡɚɦɟɞɥɹɸɳɢɯ ɢɥɢ ɭɫɤɨɪɹɸɳɢɯ ɬɜɟɪɞɟɧɢɟ ɛɟɬɨɧɚ. 

 
8.2 ɉɨɞɨɝɪɟɜ ɢ ɨɯɥɚɠɞɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 

 
Ʉɚɤ ɩɪɚɜɢɥɨ ɫɨɫɬɚɜɥɹɸɳɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɯɥɚɠɞɚɸɬɫɹ ɥɟɬɨɦ ɢ 

ɩɨɞɨɝɪɟɜɚɸɬɫɹ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 5-10°ɋ ɩɪɢ 
ɩɨɞɚɱɟ ɜ ɛɥɨɤ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɢɥɢ ɧɚɝɪɟɜɚ ɫɦɟɫɢ ɜɨ 
ɜɪɟɦɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɞɨ ɛɥɨɤɚ.  

Ɍɟɦɩɟɪɚɬɭɪɭ ɧɚ ɜɵɯɨɞɟ ɢɡ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                                        (338) 

 
ɝɞɟ           –ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɩɪɢ ɭɤɥɚɞɤɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ,              –ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ                –ɬɪɟɛɭɟɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɛɥɨɤɟ. 

 
Ⱦɥɹ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ əɤɭɬɢɢ ɩɪɢɧɢɦɚɟɬɫɹ  

                                             (339) 
                                                                    (340) 
 

ɋɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɦɟɫɢ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɩɨɦɨɳɶɸ ɨɯɥɚɠɞɚɸɳɟɣ 
ɭɫɬɚɧɨɜɤɢ ɧɚ ɛɟɬɨɧɧɨɦ ɡɚɜɨɞɟ. ɍɫɬɚɧɨɜɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɫɤɨɥɶɤɨ ɭɫɬɪɨɣɫɬɜ, 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɡɚɩɨɥɧɢɬɟɥɟɣ ɩɭɬɟɦ ɨɛɪɵɡɝɢɜɚɧɢɹ ɢɯ ɯɨɥɨɞɧɨɣ ɜɨɞɨɣ, ɚ ɬɚɤɠɟ 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɵ ɡɚɬɜɨɪɟɧɢɹ ɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɱɟɲɭɣɱɚɬɨɝɨ 
ɥɶɞɚ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ əɤɭɬɢɢ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɜɪɟɦɟɧɢ ɩɪɟɨɛɥɚɞɚɟɬ ɯɨɥɨɞ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɩɨɞɨɝɪɟɜɚ ɡɚɩɨɥɧɢɬɟɥɟɣ: 

                                      (341) 
 
ɝɞɟ   –ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɫɤɚ,      –ɬɟɦɩɟɪɚɬɭɪɚ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ,   –ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, 
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  –ɬɟɦɩɟɪɚɬɭɪɚ ɰɟɦɟɧɬɚ. 
Ɂɢɦɨɣ ɫɨɫɬɚɜɥɹɸɳɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɯɪɚɧɹɬɫɹ ɧɚ ɧɟɨɬɚɩɥɢɜɚɟɦɨɦ ɫɤɥɚɞɟ 

ɢ ɟɫɥɢ ɢɯ ɧɟ ɩɨɞɨɝɪɟɬɶ, ɬɨ ɰɟɦɟɧɬɧɵɣ ɪɚɫɬɜɨɪ ɛɭɞɟɬ ɢɦɟɬɶ ɬɟɦɩɟɪɚɬɭɪɭ: 
                                             ሺ     ሻ       ሺ     ሻ       ሺ   ሻ       ሺ   ሻ    -15,1   

(342) 

 
Ɍɚɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ ɞɨɩɭɫɬɢɦɚ ɩɪɢ ɭɤɥɚɞɤɟ ɛɥɨɤɨɜ. 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɮɨɪɦɭɥɵ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɤɚɡɵɜɚɟɬ ɤɪɭɩɧɵɣ ɡɚɩɨɥɧɢɬɟɥɶ (55%) ɢ ɧɚɢɦɟɧɶɲɟɟ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɢ ɰɟɦɟɧɬɚ (10%).ɂɡ ɜɫɟɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɪɨɳɟ ɜɫɟɝɨ ɧɚɝɪɟɬɶ 
ɜɨɞɭ. ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɧɹɬɶ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɨɞɨɝɪɟɜɚ 
ɤɨɦɩɨɧɟɧɬɨɜ: 

-ȼɨɞɚ (Ⱦɨɩɭɫɬɢɦ ɧɚɝɪɟɜ ɞɨ +85°ɋ); 
-Ʉɪɭɩɧɵɣ ɡɚɩɨɥɧɢɬɟɥɶ (Ⱦɨɩɭɫɬɢɦ ɧɚɝɪɟɜ ɞɨ +50°ɋ); 
-ɉɟɫɨɤ (Ⱦɨɩɭɫɬɢɦ ɧɚɝɪɟɜ ɞɨ +60°ɋ). 

                                            ሺ     ሻ       ሺ    ሻ       ሺ     ሻ        ሺ    ሻ   
=7,5   

(343) 

 
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 7,5°ɋ ɞɨɫɬɚɬɨɱɧɨ ɧɚɝɪɟɬɶ ɜɨɞɭ ɞɨ 84 °ɋ ɢ 

ɤɪɭɩɧɵɣ ɡɚɩɨɥɧɢɬɟɥɶ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɜ  +2°ɋ, ɧɚɝɪɟɜ ɩɟɫɤɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
ɉɨɞɨɝɪɟɜ ɜɨɞɵ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɷɥɟɤɬɪɨ-ɛɨɣɥɟɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, 

ɩɨɞɨɝɪɟɜ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɜ ɜɨɡɞɭɲɧɵɯ ɭɫɬɚɧɨɜɤɚɯ. 
Ⱦɥɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɛɟɡ ɞɨɛɚɜɨɤ-ɪɟɝɭɥɹɬɨɪɨɜ ɫɯɜɚɬɵɜɚɧɢɹ ɜɪɟɦɹ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɫɦɟɫɢ ɨɬ ɦɨɦɟɧɬɚ ɟɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɞɨ ɦɨɦɟɧɬɚ ɩɨɞɚɱɢ ɜ 
ɛɥɨɤɢ ɫɨɨɪɭɠɟɧɢɹ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɣ, ɭɤɚɡɚɧɧɵɯ 
ɜ ɬɚɛɥɢɰɟ 35. 
 

Ɍɚɛɥɢɰɚ 35 – ɜɨɡɦɨɠɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 

ɫɦɟɫɢ, ɱ 
5-10 1,5 
10-15 1,25 
15-20 0,75 
20-25 0,5 
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8.3 Ɂɚɳɢɬɚ ɩɨɜɟɪɯɧɨɫɬɢ 
 

Ɇɟɪɨɣ ɫɧɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɥɟɬɨɦ ɜ ɭɥɨɠɟɧɧɨɦ ɛɟɬɨɧɟ 
ɹɜɥɹɟɬɫɹ ɡɚɬɟɧɟɧɢɟ ɨɬɤɪɵɬɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2-8ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ, 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɧɚɞ ɛɟɬɨɧɨɦ ɜ ɧɚɢɛɨɥɟɟ ɠɚɪɤɢɟ ɞɧɢ 
ɧɚ 4-5 °ɋ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 

Ɂɢɦɨɣ ɧɚɞ ɛɥɨɤɚɦɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɪɚɢɜɚɬɶ ɬɟɩɥɹɤɢ ɫ ɨɛɨɝɪɟɜɚɸɳɢɦɢ 
ɤɚɥɨɪɢɮɟɪɚɦɢ, ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 5-10°ɋ. Ɍɟɩɥɹɤ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɤɨɪɨɛɤɭ ɭ ɤɨɬɨɪɨɣ ɛɨɤɨɜɵɟ ɫɬɟɧɵ ɷɬɨ ɨɩɚɥɭɛɤɚ, ɚ ɩɟɪɟɤɪɵɬɢɟɦ ɹɜɥɹɟɬɫɹ 
ɢɧɜɟɧɬɚɪɧɵɟ ɭɬɟɩɥɟɧɧɵɟ ɳɢɬɵ. Ɉɩɢɪɚɬɶɫɹ ɳɢɬɵ ɛɭɞɭɬ ɧɚ ɬɪɟɯɝɪɚɧɧɵɟ 
ɪɟɲɟɬɱɚɬɵɟ ɫɬɨɣɤɢ ɫɜɚɪɟɧɧɵɟ ɢɡ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ. ȼ ɦɟɫɹɰɵ ɤɨɝɞɚ 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ ɛɭɞɟɬ ɩɚɞɚɬɶ ɧɢɠɟ -10°ɋ, ɞɨɩɭɫɬɢɦɨ ɧɟ ɭɫɬɪɚɢɜɚɬɶ ɬɟɩɥɹɤɢ. 
Ɍɟɩɥɹɤ ɛɭɞɟɬ ɫɨɯɪɚɧɹɬɶɫɹ 2-3 ɫɭɬɨɤ ɧɚɞ ɡɚɛɟɬɨɧɢɪɨɜɚɧɧɵɦ ɛɥɨɤɨɦ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɫ ɧɚɫɬɭɩɥɟɧɢɟɦ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ (ɫɟɧɬɹɛɪɹ-ɦɚɹ) 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɭɬɟɩɥɟɧɧɚɹ ɨɩɚɥɭɛɤɚ ɫ ɦɟɧɶɲɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ  ɢ ɩɪɢɦɟɧɹɬɫɹ ɩɟɪɢɮɟɪɢɣɧɵɣ ɨɛɨɝɪɟɜ ɪɟɛɟɪ ɛɥɨɤɚ, ɧɨ ɜ ɫɜɹɡɢ ɫ 
ɬɟɦ, ɱɬɨ ɜ əɤɭɬɢɢ ɨɱɟɧɶ ɫɭɪɨɜɵɣ ɤɥɢɦɚɬ ɢ ɬɟɩɥɵɯ ɦɟɫɹɰɟɜ ɨɱɟɧɶ ɦɚɥɨ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɬɟɩɥɟɧɧɭɸ ɨɩɚɥɭɛɤɭ ɤɪɭɝɥɵɣ ɝɨɞ. Ɉɫɧɨɜɧɨɟ 
ɬɪɟɛɨɜɚɧɢɟ, ɩɪɟɞɴɹɜɥɹɟɦɨɟ ɤ ɨɩɚɥɭɛɤɟ, ɫɜɨɞɢɬɫɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɢɧɞɭɫɬɪɢɚɥɢɡɚɰɢɢ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ. ɗɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɤɚɤ ɢɡɜɟɫɬɧɨ, 
ɨɬɜɟɱɚɟɬ ɤɨɧɫɨɥɶɧɚɹ ɨɩɚɥɭɛɤɚ(ɋɚɹɧɫɤɨɝɨ ɬɢɩɚ)ɬɚɤɢɯ ɪɚɡɦɟɪɨɜ ɢ ɦɚɫɫɵ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɪɚɛɨɬɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɛɥɨɤɟ. 
Ɍɚɤɚɹ ɨɩɚɥɭɛɤɚ ɢɫɤɥɸɱɚɟɬ ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ ɪɚɫɩɚɥɭɛɥɢɜɚɧɢɟ, ɩɨɡɜɨɥɹɹ ɬɟɦ 
ɫɚɦɵɦ ɫɨɤɪɚɬɢɬɶ ɰɢɤɥ ɩɨɞɝɨɬɨɜɤɢ ɛɥɨɤɚ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ. 

Ⱦɥɹ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 
ɧɢɠɟ -45°ɋ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɩɚɥɭɛɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɛɨɥɶɲɟ ɱɟɦ 
0,5 ɤɤɚɥ/((ɦ3*ɱ)°ɋ): 

                   (344) 

 
ɝɞɟ   –ɬɨɥɳɢɧɚ ɫɥɨɹ ɨɝɪɚɠɞɟɧɢɹ, ɦ.;  -ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɟɲɧɟɣ ɬɟɩɥɨɩɟɪɟɞɚɱɢ;   –ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɤɚɠɞɨɝɨ ɫɥɨɹ 
ɨɝɪɚɠɞɟɧɢɹ,ɤɤɚɥ/((ɦ*ɱ)°ɋ), ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ. 
 ∑       

                        (345) 

                                                (346) 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɚɫɱɟɬɨɜ ɩɪɢ ɬɨɥɳɢɧɟ ɫɥɨɹ ɞɟɪɟɜɚ ɜ 4 ɦɦ, ɞɨɫɬɚɬɨɱɧɨ 
ɩɪɢɦɟɧɢɬɶ ɎɊɉ1 ɬɨɥɳɢɧɨɣ 5,1 ɦɦ ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɩɚɥɭɛɤɢ. 

 
8.4 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ 

 
Ⱦɨɛɢɜɚɸɬɫɹ 2 ɫɩɨɫɨɛɚɦɢ: 
Ʉ ɩɟɪɜɨɦɭ ɫɩɨɫɨɛɭ ɨɬɧɨɫɢɬɶɫɹ ɟɫɬɟɫɬɜɟɧɧɨɟ ɢɥɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ 

ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɛɥɨɤɨɜ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, ɞɚɸɳɚɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɪɚɫɫɟɹɬɶ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɬɟɩɥɨɬɵ ɛɥɨɤɨɜ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, ɧɨ ɬɨɥɶɤɨ 
ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɛɥɨɤɢ ɢɦɟɸɬ ɧɟɛɨɥɶɲɭɸ ɜɵɫɨɬɭ. ɉɪɢ ɛɥɨɤɚɯ ɜɵɫɨɬɨɣ 0,75-
1,5 ɦ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɨɯɥɚɠɞɟɧɢɟ, ɨɫɨɛɟɧɧɨ ɢɫɤɭɫɫɬɜɟɧɧɨɟ, ɦɨɠɟɬ ɛɵɬɶ ɨɱɟɧɶ 
ɷɮɮɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɫɧɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɜ ɛɟɬɨɧɧɨɣ 
ɤɥɚɞɤɟ. Ȼɥɨɤɢ ɦɚɥɨɣ ɜɵɫɨɬɵ ɭɥɨɠɟɧɧɵɟ ɧɚ ɫɤɚɥɭ ɢɥɢ ɫɬɚɪɵɣ ɛɟɬɨɧ ɛɭɞɭɬ 1,5ɦ 
ɢ ɢɯ ɨɯɥɚɠɞɟɧɢɟ ɛɭɞɟɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɫɩɨɫɨɛɨɦ. 

ɉɪɢ ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɨɯɥɚɠɞɟɧɢɢ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɪɚɜɧɨɦɟɪɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɞɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɬɨɧɚ ɫ ɪɚɡɧɢɰɟɣ ɬɟɦɩɟɪɚɬɭɪ ɧɟ ɛɨɥɟɟ 3-4 
°ɋ. ɋɭɯɢɟ ɦɟɫɬɚ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. 

 ɉɨɜɟɪɯɧɨɫɬɧɵɣ ɫɩɨɫɨɛ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɜɨɞɵ ɧɚ ɩɨɥɢɜ ɢ 
ɭɜɥɚɠɧɟɧɢɟ.  

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɪɚɫɯɨɞ ɩɨɥɢɜɚ ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 5-10 ɥ/ɫ ɧɚ 1000 ɦ2 
ɩɨɜɟɪɯɧɨɫɬɢ ɛɥɨɤɚ ɜ ɭɫɥɨɜɢɹɯ ɡɚɬɟɧɟɧɢɹ ɲɚɬɪɨɦ ɢ 15- 20 ɥ/ɫ ɧɚ ɧɟɡɚɬɟɧɟɧɧɵɯ 
ɭɱɚɫɬɤɚɯ. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢ ɭɜɥɚɠɧɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 0,02-0,05 ɥ/ɫ 
ɧɚ 1000 ɦ2 ɩɨɜɟɪɯɧɨɫɬɢ ɛɥɨɤɚ ɜ ɭɫɥɨɜɢɹɯ ɡɚɬɟɧɟɧɢɹ ɲɚɬɪɨɦ ɢ 0,1-0,3 ɥ/ɫ ɧɚ 
ɧɟɡɚɬɟɧɟɧɧɵɯ ɭɱɚɫɬɤɚɯ. 

ɉɨɥɢɜ ɛɟɬɨɧɚ ɫɥɟɞɭɟɬ ɧɚɱɢɧɚɬɶ ɱɟɪɟɡ 8-12 ɱ ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ 
ɫɧɹɬɢɹ ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɟɩɪɟɪɵɜɧɨ ɫ ɩɪɟɤɪɚɳɟɧɢɟɦ ɡɚ 10-12 
ɱ ɞɨ ɭɤɥɚɞɤɢ ɫɦɟɠɧɨɝɨ ɩɨ ɜɵɫɨɬɟ ɛɥɨɤɚ ɢɥɢ ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɬɪɟɛɭɟɦɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɛɥɨɤɟ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɨɜɟɪɯɧɨɫɬɶ ɛɟɬɨɧɚ ɞɨɥɠɧɚ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ 
ɜɨ ɜɥɚɠɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜɩɥɨɬɶ ɞɨ ɦɨɦɟɧɬɚ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ. 

Ʉɨ ɜɬɨɪɨɦɭ ɫɩɨɫɨɛɭ ɨɯɥɚɠɞɟɧɢɟ ɛɟɬɨɧɧɵɯ ɦɚɫɫɢɜɨɜ ɨɬɧɨɫɢɬɶɫɹ, 
ɰɢɪɤɭɥɹɰɢɹ ɜɨɞɵ ɩɨ ɡɚɥɨɠɟɧɧɵɦ ɜ ɤɥɚɞɤɭ ɬɪɭɛɚɦ, ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ ɜ 
ɩɥɨɬɢɧɨ ɫɬɪɨɟɧɢɢ. Ɉɧɨ ɩɪɢɦɟɧɹɥɨɫɶ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɥɨɬɢɧ ɜ ɋɒȺ, 
Ⱥɜɫɬɪɚɥɢɢ, ɒɜɟɣɰɚɪɢɢ, Ɋɨɫɫɢɢ ɢ ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ. ɉɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ 
ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɭɬɪɢ ɛɟɬɨɧɧɨɝɨ ɦɚɫɫɢɜɚ. 

ɋɢɫɬɟɦɚ ɬɪɭɛ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɹɞ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɡɦɟɟɜɢɤɨɜ ɫ ɲɚɝɨɦ 
0,75 –2,0 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɦɟɟɜɢɤɚɦɢ ɩɨ ɜɟɪɬɢɤɚɥɢ ɨɛɵɱɧɨ ɪɚɜɧɨ ɜɵɫɨɬɟ 
ɛɥɨɤɨɜ (0,75–3,0 ɦ). Ⱦɢɚɦɟɬɪ ɬɪɭɛ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɪɚɜɟɧ 25-35 ɦɦ (0,025-
0,035 ɦ). Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɱɟɪɬɨɣ ɬɪɭɛɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɷɬɨ 
ɩɪɚɤɬɢɱɟɫɤɢ ɟɞɢɧɫɬɜɟɧɧɵɣ ɫɩɨɫɨɛ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ 
ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɭɬɪɢ ɛɟɬɨɧɧɨɝɨ ɦɚɫɫɢɜɚ. 

Ɍɪɭɛɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɫɪɚɡɭ ɩɨɫɥɟ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ, ɤɨɝɞɚ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɪɟɡɤɨɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɬɨɧɚ ɜɫɥɟɞɫɬɜɢɟ 
ɝɢɞɪɚɬɚɰɢɢ ɰɟɦɟɧɬɚ. ɗɬɨ ɫɥɭɠɢɬ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɬɪɟɳɢɧɨ 
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ɫɬɨɣɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɷɬɨɝɨ ɷɬɚɩɚ ɫɨɫɬɚɜɥɹɟɬ ɨɛɵɱɧɨ 
ɧɟɞɟɥɢ. Ⱦɨɩɭɫɬɢɦɵɣ ɬɟɦɩ ɨɯɥɚɠɞɟɧɢɹ ɛɟɬɨɧɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 1°ɋ/ɫɭɬɤɢ (ɜ 
ɤɨɧɬɚɤɬɧɨɣ ɡɨɧɟ - 0,5 °ɋ/ɫɭɬ). Ɋɚɡɧɨɫɬɶ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɛɟɬɨɧɚ ɢ ɫɪɟɞɧɟɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ (ɫ ɭɱɟɬɨɦ ɧɚɝɪɟɜɚ ɟɟ ɜ ɡɦɟɟɜɢɤɚɯ) ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ 20°ɋ,  

Ɍɪɭɛɵ-ɡɦɟɟɜɢɤɢ ɦɨɝɭɬ ɭɤɥɚɞɵɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɟ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɛɥɨɤɚ 
ɥɢɛɨ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɭɤɥɚɞɵɜɚɟɦɵɯ ɫɥɨɟɜ. Ⱦɥɢɧɚ 
ɡɦɟɟɜɢɤɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 350 ɦ, ɨɩɬɢɦɚɥɶɧɨɣ ɞɥɢɧɨɣ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ 
165-225 ɦ. 

ɉɨɪɨɣ ɭɜɟɥɢɱɟɧɢɹ ɲɚɝɚ ɡɦɟɟɜɢɤɚ - ɨɬ 1,5 ɯ 1,5 ɤ 2,25 ɯ 2,25 ɦ – ɩɨɡɜɨɥɹɟɬ 
ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ 1 ɦ3 ɛɟɬɨɧɚ, ɧɨ ɷɬɨ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɨɫɧɨɜɚɧɧɨ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ɉɪɢ ɪɚɫɱɟɬɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ 
Ɉɥɟɤɦɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ɉɥɟɤɦɚ.  

ɉɥɨɬɢɧɚ ɜɵɫɨɬɨɣ  119 ɦ ɹɜɥɹɟɬɫɹ ɫɨɨɪɭɠɟɧɢɟɦ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ. 
ȼ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɪɚɫɱɟɬɟ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɝɢɞɪɨɥɨɝɢɢ 

ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɍ 
ɫɨɫɬɚɜɢɥɚ 1078 Ɇȼɬ. Ɉɥɟɤɦɢɧɫɤɚɹ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɤɚɤ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɩɨ ȼɄɏ), ɬɚɤ ɢ ɜ ɩɢɤɨɜɨɣ ɟɝɨ ɱɚɫɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɨɬɦɟɬɤɚ ɇɉɍ = 360, Ɏɉɍ = 361, ɍɆɈ = 
337,8 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɞɚɧɢɹ Ƚɗɋ ɛɵɥɚ ɩɪɢɧɹɬɚ ɤ 
ɭɫɬɚɧɨɜɤɟ ɊɈ 115–ȼ-600 ɪɚɛɨɬɚɸɳɚɹ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɜ 79,5ɦ ɢ 
ɦɚɤɫɢɦɚɥɶɧɨɦ ɜ 90,6. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ – 4  

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ – ɪɭɫɥɨɜɨɟ ɫ ɩɪɢɩɥɨɬɢɧɧɵɦ ɡɞɚɧɢɟɦ Ƚɗɋ. ȼ 
ɫɬɜɨɪɟ ɝɢɞɪɨɭɡɥɚ ɛɭɞɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜɨɞɨɫɛɪɨɫɧɚɹ, ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ, ɝɥɭɯɚɹ 
ɛɟɬɨɧɧɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɢ ɝɥɭɯɚɹ ɝɪɭɧɬɨɜɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ ɫ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɞɢɚɮɪɚɝɦɨɣ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɢɬ: 
- Ƚɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɧɨɣ 190ɦ 
- ɋɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɧɨɣ 126ɦ 
- Ƚɥɭɯɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɧɨɣ 34ɦ 
- ȼɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɧɨɣ 60ɦ 
- ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ 805ɦ 
ȼɫɟ ɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɩɥɨɬɢɧɵ ɢɦɟɸɬ ɜɟɪɬɢɤɚɥɶɧɭɸ ɧɚɩɨɪɧɭɸ 

ɝɪɚɧɶ, ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɫɨɫɬɚɜɥɹɟɬ 0,78.ɒɢɪɢɧɚ ɩɨ ɨɫɧɨɜɚɧɢɸ 
ɫɨɫɬɚɜɥɹɟɬ 85ɦ. ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɧɚ ɫɟɤɰɢɢ ɩɨ 20 ɦɟɬɪɨɜ ɢ ɫɬɨɥɛɨɜ ɩɨ 17 
ɦɟɬɪɨɜ ɤɚɠɞɵɣ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ. ɒɢɪɢɧɚ ɝɪɟɛɧɹ 
ɫɨɫɬɚɜɥɹɟɬ 30 ɦɟɬɪɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɡɦɟɫɬɢɬɶ ɧɚ ɧɟɦ ɩɨɞɴɟɦɧɵɣ ɤɪɚɧ, 
ɞɜɭɯɫɬɨɪɨɧɧɸɸ ɞɨɪɨɝɭ. ȼ ɰɟɥɹɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɝɪɟɛɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɩɟɪɢɥɚ. 

ɉɨ ɜɵɫɨɬɟ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 5 ɝɚɥɟɪɟɣ ɱɟɪɟɡ ɤɚɠɞɵɣ 20 
ɦɟɬɪɨɜ ɜɵɫɨɬɵ: ɧɚ ɨɬɦɟɬɤɚɯ 254, 274, 294, 314, 334ɦ. Ɉɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ, ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ 
ɄɂȺ, ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɤɨɦɦɭɧɢɤɚɰɢɣ. ɒɢɪɢɧɚ ɢ ɜɵɫɨɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 
3ɦ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɨɡɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɱɟɪɟɡ ɬɟɥɨ ɩɥɨɬɢɧɵ. ɇɚ ɨɬɦɟɬɤɟ 
254ɦ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɚ ɞɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɹ, ɛɭɞɟɬ ɫɨɛɢɪɚɬɶɫɹ ɜɨɞɚ ɫɨ ɜɫɟɯ 
ɜɟɪɯɧɢɯ ɝɚɥɟɪɟɣ ɢ ɨɬɜɨɞɢɬɶɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɨɜ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ, 
ɡɚɝɥɭɛɥɟɧɧɨɣ ɧɚ 2 ɦɟɬɪɚ ɨɬɧɨɫɢɬɟɥɶɧɚ ɞɧɚ ɪɟɤɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɜɭɯɪɹɞɧɚɹ 
ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɬɨɥɳɢɧɨɣ 6 ɦ ɧɚ ɝɥɭɛɢɧɭ 63ɦ ɢ ɞɪɟɧɚɠ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
3,5 ɦ ɨɬ ɜɬɨɪɨɝɨ ɪɹɞɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ.  

ȼɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ ɢɦɟɟɬ 3 ɩɪɨɥɟɬɚ ɩɨ 16 ɦ ɤɚɠɞɵɣ. Ȼɵɤɢ ɩɪɢɧɹɬɵ 
ɬɨɥɳɢɧɨɣ ɩɨ 4ɦ ɤɚɠɞɵɣ ɢ ɪɚɡɪɟɡɚɧɵ ɩɨ ɨɫɢ. Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟ ɲɜɨɜ ɞɥɹ ɪɚɛɨɬɵ 
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ɩɥɨɬɢɧɵ ɤɚɤ ɰɟɥɶɧɨɝɨ ɫɬɪɨɟɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɜ ɜɢɞɟ ɛɟɬɨɧɢɪɭɟɦɵɯ ɨɛɴɟɦɧɵɯ 
ɲɜɨɜ ɲɢɪɢɧɨɣ 1,4ɦ. ȼ ɛɵɤɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɚɡɵ ɞɥɹ ɩɥɨɫɤɢɯ ɪɚɛɨɱɢɯ ɢ 
ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɜɵɫɨɬɨɣ 18ɦ.Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɪɚɜɧɚ 342ɦ.  

Ƚɚɲɟɧɢɟ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɨɬɛɪɨɫɨɦ ɫɬɪɭɢ ɫ 
ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɟ – 129ɦ, ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɹ. Ƚɥɭɛɢɧɚ 
ɹɦɵ ɪɚɡɦɵɜɚ 43ɦ. 

Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɫ ɛɟɬɨɧɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
ɫɨɩɪɹɝɚɟɬɫɹ ɭɫɬɨɟɦ. Ⱦɥɢɧɚ ɫɨɩɪɹɝɚɸɳɟɝɨ ɭɫɬɨɹ ɪɚɜɧɚ 260ɦ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɥɭɱɢɥɢ 
ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: ɉɪɨɟɤɬ ɨɤɭɩɢɬɫɹ ɟɳɟ ɞɨ ɟɝɨ ɨɤɨɧɱɚɧɢɹ, ɬɚɤ ɤɚɤ ɫɪɨɤ 
ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 288 ɦɟɫɹɰɚ (24ɥɟɬ), ɚ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ- 78 ɦɟɫɹɰɟɜ 
(6,5ɥɟɬ), ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ ɫɨɫɬɚɜɥɹɟɬ 0.321 ɪɭɛ/Ʉɜɬ*ɱ, ɭɞɟɥɶɧɵɟ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 6812,1 ɪɭɛ/Ʉɜɬ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɩɟɰɜɨɩɪɨɫɚ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɛɟɬɨɧɚ. Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɢ 
ɨɩɢɫɚɧɵ ɜɫɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦɢ. 
Ȼɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ ɩɪɢɧɹɬɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ 
ɬɪɟɳɢɧ ɧɚ Ɉɥɟɤɦɢɧɫɤɨɦ Ƚɍ. 

 
  



 
 

121 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
ɂɬɟɪɚɰɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ɂɬɟɪɚɰɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

Ɇɟɫɹɰ Q ɩɨɥ Q ɮ Q ɯɨɥ Q ɜɞɯɪ Q Ƚɗɋ Q ȼɄɏ Q ɇȻ Vɧɚɱ ∆V Vɤɨɧ (Zɜɛ)ɧɚɱ (Zɜɛ)ɤɨɧ (Zɜɛ)ɫɪɟɞ Zɧɛ H NȽɗɋ Nɝɚɪ 
8 Ⱥɜɝɭɫɬ 232 3 0 370 602 605 605 30,99 0,96 30,03 360,00 358,50 359,25 256 103 528 ɩɨ ɜɤɯ 
9 ɋɟɧɬɹɛɪɶ 268 3 0 334 602 605 605 30,03 0,87 29,16 358,50 357,22 357,86 256 102 520 ɩɨ ɜɤɯ 
10 Ɉɤɬɹɛɪɶ 312 3 0 338 650 605 653 29,16 0,88 28,29 357,22 356,00 356,61 256 100 554 554 
11 ɇɨɹɛɪɶ 173 3 0 647 820 303 823 28,29 1,68 26,61 356,00 353,82 354,91 259 96 670 670 
12 Ⱦɟɤɚɛɪɶ 63 3 0 868 931 303 934 26,61 2,25 24,36 353,82 351,01 352,42 259 93 737 737 
1 əɧɜɚɪɶ 37 3 0 929 966 303 969 24,36 2,41 21,95 351,01 347,76 349,39 259 90 738 738 
2 Ɏɟɜɪɚɥɶ 36 3 0 874 910 303 913 21,95 2,27 19,69 347,76 344,19 345,98 259 87 671 671 
3 Ɇɚɪɬ 36 3 0 743 779 303 782 19,69 1,93 17,76 344,19 340,71 342,45 258 84 556 556 
4 Ⱥɩɪɟɥɶ 39 3 0 563 602 605 605 17,76 1,46 16,30 340,71 337,84 339,28 258 82 418 ɩɨ ɜɤɯ 
5 Ɇɚɣ 1812 3 0 -1210 602 605 605 16,30 -3,14 19,44 337,84 343,77 340,80 258 83 426 ɩɨ ɜɤɯ 
6 ɂɸɧɶ 4375 3 0 -3773 602 605 605 19,44 -9,78 29,22 343,77 357,30 350,53 256 94 483 ɩɨ ɜɤɯ 
7 ɂɸɥɶ 1288 3 0 -683 605 605 608 29,22 -1,77 30,99 357,30 360,00 358,66 256 103 527 ɩɨ ɜɤɯ 

    
0 

      
360,00 

   Ɍɚɛɥɢɰɚ Ⱥ.2 – ɂɬɟɪɚɰɢɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
Ɇɟɫɹɰ Q ɩɨɥ Q ɮ Q ɯɨɥ Q ɜɞɯɪ Q Ƚɗɋ Q ȼɄɏ Q ɇȻ Vɧɚɱ ∆V Vɤɨɧ (Zɜɛ)ɧɚɱ (Zɜɛ)ɤɨɧ (Zɜɛ)ɫɪɟɞ Zɧɛ H NȽɗɋ Nɝɚɪ 

8 Ⱥɜɝɭɫɬ 477 3 0 150 627 605 630 30,99 0,39 30,60 360,00 359,39 359,70 256 103 551 528 
9 ɋɟɧɬɹɛɪɶ 458 3 0 150 608 605 611 30,60 0,39 30,21 359,39 358,78 359,09 256 103 532 520 
10 Ɉɤɬɹɛɪɶ 586 3 0 150 736 605 739 30,21 0,39 29,82 358,78 358,19 358,48 257 102 637 554 
11 ɇɨɹɛɪɶ 253 3 0 700 953 303 956 29,82 1,81 28,01 358,19 355,62 356,90 259 97 790 670 
12 Ⱦɟɤɚɛɪɶ 127 3 0 900 1027 303 1030 28,01 2,33 25,67 355,62 352,66 354,14 260 94 824 737 
1 əɧɜɚɪɶ 49 3 0 1000 1049 303 1052 25,67 2,59 23,08 352,66 349,34 351,00 260 91 812 738 
2 Ɏɟɜɪɚɥɶ 49 3 0 950 999 303 1002 23,08 2,46 20,62 349,34 345,73 347,54 260 88 746 671 
3 Ɇɚɪɬ 49 3 0 900 949 303 952 20,62 2,33 18,29 345,73 341,70 343,72 259 84 680 556 
4 Ⱥɩɪɟɥɶ 58 3 0 761 819 605 822 18,29 1,97 16,31 341,70 337,87 339,79 259 81 564 418 
5 Ɇɚɣ 2192 3 0 -1250 942 605 945 16,31 -3,24 19,55 337,87 343,97 340,92 259 82 653 426 
6 ɂɸɧɶ 4605 3 0 -3800 805 605 808 19,55 -9,85 29,40 343,97 357,57 350,77 257 94 643 483 
7 ɂɸɥɶ 1792 3 0 -611 1181 605 1184 29,40 -1,58 30,99 357,57 360,02 358,80 258 101 1010 527 

    
0 

      
360,00 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɹ ɊɈ115-ȼ-600 

 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɍɏ ɞɥɹ ɊɈ115-ȼ-600 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
Ɋɚɫɱɟɬɵ ɤɪɢɜɨɣ ɫɤɨɥɶɠɟɧɢɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
Ɍɚɛɥɢɰɚ ȼ.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɞɥɹ ɬɨɱɤɢ 0 
ɇɨɦɟɪ 
ɨɬɫɟɤɚ hɜ h2 h1 Gn cosα sinα Gn cosα Gn*sinα Pn Cn Cn Bn/cosα [8]-[10] [13]      [14]+[12] 

[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] 
0 2,00 17,00 0,61 5805,26 1,00 0,00 5805,26 0,00 3893,00 0,00 0,00 1912,26 1604,58 1604,58 
1 0,00 17,85 9,45 9750,25 0,99 0,10 9696,83 1019,18 4110,17 0,00 0,00 5586,67 4687,77 4687,77 
2 0,00 14,37 20,90 14089,45 0,98 0,21 13781,57 2929,36 3364,25 0,00 0,00 10417,32 8741,17 8741,17 
3 0,00 8,45 32,35 17702,27 0,95 0,31 16835,86 5470,30 2034,63 0,00 0,00 14801,23 12419,71 12419,71 
4 0,00 1,15 43,67 20843,24 0,91 0,41 19041,24 8477,71 288,27 0,00 0,00 18752,97 15735,61 15735,61 
5 0,00 0,00 43,54 20439,85 0,87 0,50 17701,43 10219,93 0,00 0,00 0,00 17701,43 14853,27 14853,27 
6 0,00 0,00 39,82 18693,50 0,81 0,59 15123,36 10987,76 0,00 0,00 0,00 15123,36 12690,00 12690,00 
7 0,00 0,00 31,50 14787,68 0,72 0,69 10637,36 10272,38 0,00 0,00 0,00 10637,36 8925,81 8925,81 
8 0,00 0,00 16,48 7736,54 0,60 0,80 4655,96 6178,67 0,00 0,00 0,00 4655,96 3906,82 3906,82 
9 0,00 0,00 3,23 357,56 0,52 0,86 184,16 306,49 0,00 0,00 0,00 184,16 154,53 154,53 
-1 12,36 6,00 0,00 3749,76 1,00 -0,09 3735,49 -326,81 1120,26 0,00 0,00 2615,23 2194,44 2194,44 

        
∑55534,97 

     
∑84413,70 

                      ሺ                 ሺ     ሻ     ሻ      ሺ       ሻ                                  

 
Ɂɚɩɚɫ ɫɨɫɬɚɜɥɹɟɬ 9%, ɧɟ ɤɚɤɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɞɟɣɫɬɜɢɣ ɧɟ ɬɪɟɛɭɟɬɫɹ 
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Ɍɚɛɥɢɰɚȼ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɞɥɹ ɬɨɱɤɢ 1.  
ɇɨɦɟɪ 
ɨɬɫɟɤɚ hɜ h2 h1 Gn cosα sinα Gn cosα Gn*sinα Pn Cn Cn Bn/cosα [8]-[10] [13]     [14]+[12] 

[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] 
0 0,00 10,52 10,66 7063,17 1,00 0,00 7063,17 0,00 2091,38 0,00 0,00 4971,79 4171,83 4171,83 
1 0,00 9,52 20,61 10859,75 0,99 0,10 10800,26 1135,15 1903,00 0,00 0,00 8897,26 7465,68 7465,68 
2 0,00 6,50 30,55 14130,21 0,98 0,21 13821,43 2937,84 1321,07 0,00 0,00 12500,36 10489,05 10489,05 
3 0,00 1,33 39,64 16498,61 0,95 0,31 15691,11 5098,35 278,01 0,00 0,00 15413,10 12933,13 12933,13 
4 0,00 0,00 43,90 17891,01 0,91 0,41 16344,25 7276,93 0,00 0,00 0,00 16344,25 13714,45 13714,45 
5 0,00 0,00 44,14 17988,82 0,87 0,50 15578,77 8994,41 0,00 0,00 0,00 15578,77 13072,14 13072,14 
6 0,00 0,00 40,87 16656,16 0,80 0,60 13302,20 10023,93 0,00 0,00 0,00 13302,20 11161,87 11161,87 
7 0,00 0,00 33,55 13672,97 0,71 0,71 9668,25 9668,25 0,00 0,00 0,00 9668,25 8112,62 8112,62 
8 0,00 0,00 20,35 8293,44 0,59 0,81 4874,76 6709,53 0,00 0,00 0,00 4874,76 4090,41 4090,41 
9 0,00 0,00 5,85 1061,34 0,48 0,87 514,55 928,27 0,00 0,00 0,00 514,55 431,76 431,76 
-1 0,90 9,52 1,26 3152,77 0,99 -0,10 3135,50 -329,55 1903,00 0,00 0,00 1232,50 1034,19 1034,19 
-2 5,75 2,23 0,00 523,26 0,98 -0,17 515,31 -90,86 137,00 0,00 0,00 378,32 317,45 317,45 
        ∑52352,23      ∑86994,57 

                      ሺ                 ሺ     ሻ     ሻ      ሺ       ሻ                                  

 
Ɂɚɩɚɫ ɫɨɫɬɚɜɥɹɟɬ 19%. 
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