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ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ…………….....600 ɦɥɧ. ̱ ʑ˕ ∙ ˚; 

9. ɉɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ/ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ……………………………....130,4 ɦ/ 79,0 ɦ; 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ………………………………..470,4 ɦ/ 79,0 ɦ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ…………………………………………..…….161,4 ɦ/ 79,0 ɦ; 

10. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
10.1. ɉɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ: 
ɚ) ɱɢɫɥɨ ɢ ɲɢɪɢɧɚ ɩɪɨɥɟɬɨɜ…………….……………………….......…..…….2ɯ4 ɦ; 
ɛ) ɨɛɳɚɹ ɞɥɢɧɚ………………………………………...…………………….…..14 ɦ; 
10.2. Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɥɢɜ: 
ɚ) ɱɢɫɥɨ ɢ ɮɨɪɦɚ ɫɟɱɟɧɢɹ……………………………….........................2 ɢ ɤɪɭɝɥɨɟ; 
ɛ) ɪɚɞɢɭɫ ɫɟɱɟɧɢɹ…………………………………………..………………...…1,5 ɦ; 

11. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ……………………………………………………….....ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ……………………………………………………….…………..4; 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ……………………………………………………......ɝɪɚɧɢɬ; 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ…………………………………………..ɦɟɬɚɥɥɢɱɟɫɤɚɹ; 
ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ…………………………………………..….ɢɡɨɝɧɭɬɚɹ; 

 
12. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
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ɚ) ɬɢɩ ɬɭɪɛɢɧ…………………………………………………………. ɊɈ75ɛ-ȼ-335; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ…………………………………………….. ɋȼ-596/100-32ɍɏɅ4; 
ɜ) ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ…………………………...51 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ……………………………………………….…...187,5 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ……………………………………………ɌȾɐ-80000/220; 

13. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ………………………………………………10 ɥɟɬ, 4 ɦɟɫɹɰɟɜ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ…………………………………...0,15 ɪɭɛ/ɤȼɬ∙ɱ; 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ……………………………………..81675 ɪɭɛ/ɤȼɬ; 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 

Ɋɟɤɚ Ʉɨɩɢɢ ɇɚɯɨɞɢɬɫɹ ɜ ɏɚɛɚɪɨɜɫɤɨɦ ɤɪɚɟ Ɋɨɫɫɢɢ. Ɉɞɧɚ ɢɡ ɤɪɭɩɧɟɣɲɢɯ 
ɪɟɤ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɨɜɟɬɫɤɨ-Ƚɚɜɚɧɫɤɨɝɨ ɪɚɣɨɧɚ. Ȼɟɪёɬ ɧɚɱɚɥɨ ɧɚ ɸɝɨ-ɜɨɫɬɨɱɧɨɦ 
ɫɤɥɨɧɟ ɝɨɪɵ əɤɨ-əɧɢ, ɩɪɨɪɟɡɚɟɬ ɪɚɣɨɧ ɫ ɡɚɩɚɞɚ ɧɚ ɸɝɨ-ɜɨɫɬɨɤ. ȼɩɚɞɚɟɬ ɜ ɛɭɯɬɭ 
Ⱥɧɞɪɟɹ Ɍɚɬɚɪɫɤɨɝɨ ɩɪɨɥɢɜɚ. Ɋɟɤɚ ɝɨɪɧɚɹ, ɫ ɤɚɦɟɧɢɫɬɵɦ ɞɧɨɦ, ɢɡɜɢɥɢɫɬɵɦ 
ɪɭɫɥɨɦ. Ⱦɥɢɧɚ ɪɟɤɢ 219 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 7290 ɤɦ². 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 
1.1.1 Ʉɥɢɦɚɬ 

 
Ʉɥɢɦɚɬ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɭɦɟɪɟɧɧɵɣ, ɦɭɫɫɨɧɧɵɣ. Ɂɢɦɚ 

ɯɨɥɨɞɧɚɹ ɢ ɫɧɟɠɧɚɹ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɥɟɬɨ ɩɪɨɯɥɚɞɧɨɟ, ɞɨɠɞɥɢɜɨɟ. ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ +1,3°ɋ ‚ ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ -33°ɋ, 
ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ +34°ɋ. Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 771 ɦɦ 

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 
Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ʉɨɩɩɢ ɡɚ ɩɟɪɢɨɞ 1966-1993 ɝɝ. 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ 120 ˏ ଷ/˔. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.1 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 
 
Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ ܼʑʐ, ˏ ܸ, ˍˏଷ ܼʜʐ, ˏ ܳ, ˍˏଷ/˔ ܼʜʐ, ˏ ܳ, ˍˏଷ/˔ 

107,49 0 107,00 0 107,00 0 
137,64 0,5 110,49 25,5 110,49 30 
151,30 1 111,94 51 111,94 60 
157,59 1,5 112,74 76,5 112,74 90 
161,41 2 113,40 102 113,40 120 
164,85 2,5 114,01 127,5 114,01 150 
168,38 3 114,50 153 114,50 180 
171,71 3,5 114,85 178,5 114,85 210 
174,46 4 115,14 204 115,14 240 
176,53 4,5 115,45 229,5 115,45 270 
178,23 5 115,70 255 115,70 300 
180,00 5,465 - - - - 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 
1.1.3 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ Ʉɨɩɩɢ - ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɝɪɚɧɢɬ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ Ɇɨɦɢɧɫɤɨɣ Ƚɗɋ ɪɚɜɧɚ 6 ɛɚɥɥɚɦ. 
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1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 

Ɇɨɦɢɧɫɤɚɹ Ƚɗɋ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɨɫɬɚɜɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 
ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» «Ɋɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɏɚɛɚɪɨɜɫɤɨɝɨ ɤɪɚɹ ɢ ȿɜɪɟɣɫɤɨɣ ɚɜɬɨɧɨɦɧɨɣ 
ɨɛɥɚɫɬɢ». (ɏɚɛɚɪɨɜɫɤɨɟ ɊȾɍ). 

Ɉɩɟɪɚɰɢɨɧɧɚɹ ɡɨɧɚ ɨɯɜɚɬɵɜɚɟɬ ɞɜɚ ɫɭɛɴɟɤɬɚ ɮɟɞɟɪɚɰɢɢ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 
823,9 ɬɵɫ. ɤɦ2 ɫ ɧɚɫɟɥɟɧɢɟɦ 1,452 ɦɥɧ ɱɟɥɨɜɟɤ. 

ȼ ɭɩɪɚɜɥɟɧɢɢ ɢ ɜɟɞɟɧɢɢ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ ɨɛɴɟɤɬɵ ɝɟɧɟɪɚɰɢɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 2168,7 Ɇȼɬ. ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɢɡ 
ɧɢɯ ɹɜɥɹɸɬɫɹ Ⱥɦɭɪɫɤɚɹ Ɍɗɐ-1, Ʉɨɦɫɨɦɨɥɶɫɤɚɹ Ɍɗɐ-2, Ʉɨɦɫɨɦɨɥɶɫɤɚɹ Ɍɗɐ-3, 
ɏɚɛɚɪɨɜɫɤɚɹ Ɍɗɐ-1 ɢ ɏɚɛɚɪɨɜɫɤɚɹ Ɍɗɐ-3 ȺɈ «ȾȽɄ». 

Ɍɚɤɠɟ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ 2616,7 ɤɦ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ (ȼɅ) ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ, 4426,7 ɤɦ ȼɅ 220 ɤȼ, 1162,9 
ɤɦ ȼɅ 500 ɤȼ, 137 ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 10297,2 
ɆȼȺ. 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɜ 2021 
ɝɨɞɭ ɫɨɫɬɚɜɢɥɚ 8,379 ɦɥɪɞ ɤȼɬ.ɱ, ɩɨɬɪɟɛɥɟɧɢɟ – 11,067 ɦɥɪɞ ɤȼɬ.ɱ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 

2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ: ɈȾɍ ȼɨɫɬɨɤɚ, ɏɚɛɚɪɨɜɫɤɨɟ ɊȾɍ; 
Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ: ͳ͸ͻͳ ʛʑ˕; 
Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ: 0,85; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 8,9; 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: Δh=0,3 ɦ; 
ɇɉɍ ɝɢɞɪɨɭɡɥɚ: Z= 180,00 ɦ; 
ȾɇɈ ɝɢɞɪɨɭɡɥɚ: Z= 107,00 ɦ. 
Ɉɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ɤɪɢɜɵɟ ɫɜɹɡɢ 

ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɬɚɛɥɢɰɟ 1.1 ɢ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. Ɋɹɞ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ʉɨɩɩɢ ɡɚ ɩɟɪɢɨɞ 1966-1993 ɝɝ. 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ 
ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɯɨɞɵ ɧɚ ȼɏɄ ɢ ɨɫɧɨɜɧɵɟ ɩɨɬɟɪɢ ɜɨɞɵ 

Ɍ, ɦɟɫ. I II III IV V VI VII VIII IX X XI XII ܳˋ˔˒, ˏଷ/˔ 0 0 0 0 4 2 1 0 0 0 0 0 ܳˎˈˇ, ˏଷ/˔ 1,3 1,1 2,5 -2,5 -1,8 -0,9 -0,7 -0,6 -0,5 -0,3 1,1 1,3 ܳ˗ˋˎ˟˕˓, ˏଷ/˔ 
1 1 1 1 1 1 1 1 1 1 1 1 ܳ˛ˎˡˊ , ˏଷ/˔ 
0 0 0 0 0 0 0 0 0 0 0 0 ܳ˅˘ˍ, ˏଷ/˔ 50 50 50 50 50 50 50 50 50 50 50 50 

 
2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1 ɢ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ⱥ.2, ɩɪɢɥɨɠɟɧɢɟ 
Ⱥ. Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ K: 
ܭ  = ொ೙ொ˔˓, (2.1) 

 
ɝɞɟ ܳ௡ − ݊ − ˞ˌ ˚ˎˈː ˓ˢˇ˃ ˏ˃ˍ˔ˋˏ˃ˎ˟ː˞˘ ˆˑˇˑ˅˞˘ ˓˃˔˘ˑˇˑ˅; 
      ܳ˔˓ − ˔˓ˈˇːˋˌ ˏːˑˆˑˎˈ˕ːˋˌ ˏ˃ˍ˔ˋˏ˃ˎ˟ː˞ˌ ˓˃˔˘ˑˇ.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௩ܥ  = √∑ሺ௄−ଵሻమ௡ = √ଵ,ଵ଻଺ଶ଼ = Ͳ,ʹͲ; (2.2) 
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௦ܥ = ∑ሺ௄−ଵሻయ௡஼ೡయ = −଴,ଵଵଵଶ଼∙଴,ଶయ = −Ͳ,ͷͲ. (2.3) 

 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ܥ௦ ɩɨ ɦɨɞɭɥɸ, ɬɨ ɟɫɬɶ ܥ௦ = Ͳ,ͷͲ 

ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɧɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɢ 
ɪɚɜɧɚ: 

௖௩ߜ  = ± √ଵ+ଷ஼ೡమ√ଶሺ௡−ଵሻ ∙ ͳͲͲ% = √ଵ+ଷ∙଴,ଶమ√ଶ∙ଶ଻ ∙ ͳͲͲ% = ͳͲ,ͶͲ%. (2.4) 

 
Ɉɲɢɛɤɚ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɨɣ ɞɥɹ ɷɬɨɝɨ ɪɹɞɚ. 
ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɧɚɹ ɨɲɢɛɤɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ ɪɚɜɧɚ: 
௖௦ߜ  = ± √ల೙∙√ଵ+଺஼ೡమ+ହ஼ೡర஼𝑠 ∙ ͳͲͲ% = √ లమఴ∙√ଵ+଺∙଴,ଶమ+ହ∙଴,ଶర଴,ହ ∙ ͳͲͲ% = ͳͲ͵,Ͷʹ%. (2.5) 

 
Ɂɚɩɨɥɧɢɦ ɬɚɛɥɢɰɭ 2.2, ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ: 
௦ܯ  = ௩ܥ ∙ ʣ; (2.6) 

௦ܭ  = ௦ܯ + ͳ; (2.7) 
 ܳ௦ = ܳ˔˓.௠௔௫ ∙  ௦. (2.8)ܭ
 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 

P, % Ɏ ࢙ࡹ 𝑲࢙ ࢙ࡽ, ˏ૜/˔ 
Ɋɚɫɱɟɬɧɵɣ 

ɫɥɭɱɚɣ 
0,5 3,04 0,608 1,608 775,2 ɨɫɧɨɜɧɨɣ 
0,1 3,81 0,762 1,762 849,5 ɩɨɜɟɪɨɱɧɵɣ 

 
2.1.3 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 
 
ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɤɚɠɞɵɣ ɝɨɞ ɧɚ ɞɜɚ ɩɟɪɢɨɞɚ – ɦɧɨɝɨɜɨɞɧɵɣ 

(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ʉ ɦɧɨɝɨɜɨɞɧɵɦ ɛɭɞɭɬ ɨɬɧɨɫɢɬɶɫɹ ɦɟɫɹɰɵ, 
ɜ ɤɨɬɨɪɵɯ ɪɚɫɯɨɞ ɛɵɥ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɟɧ ɫɪɟɞɧɟɜɨɞɧɨɦɭ, ɬɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ 
ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɨɥɨɜɨɞɧɵɦɢ ɩɪɢɧɢɦɚɸɬɫɹ V- VII 
ɦɟɫɹɰɵ, ɨɫɬɚɜɲɢɟɫɹ - ɦɚɥɨɜɨɞɧɵɦɢ. 

Ɋɚɧɠɢɪɭɟɦ ɪɚɫɯɨɞɵ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɢ ɪɚɫɫɱɢɬɵɜɚɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ 
ɩɨ ɮɨɪɦɭɥɟ: 

 pሺmሻ = ୫୬+ଵ ∙ ͳͲͲ%, (2.9) 

 



14 
 

ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ 
ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ; 
         n=28 – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.1. 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 90% ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 50%. ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ 
ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
2.1.4 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɚ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%. 
Ȼɟɪɟɦ 1977 ɢ 1972 ɝɨɞɚ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ, ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ 
ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ 
ɪɚɫɯɨɞɨɜ. 

Ⱦɥɹ 1977 ɝɨɞɚ: 
 ʙ˒ͷͲ% = Q˒ ఱబ% ˄˃ˊˑ˅ˑˈQ˒ భవళళ = ଷସଵ,଼ଷଵଶ,ସ = ͳ,Ͳͻ; (2.12) 
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ʙˏͷͲ% = Qˏ ఱబ% ˄˃ˊˑ˅ˑˈQˏ భవళళ = ସ଻଺ଵ,ଷ = Ͳ,͹͹. (2.13) 

 
Ⱦɥɹ 1972 ɝɨɞɚ: 

 ʙ˒ͷͲ% = Q˒ ఱబ% ˄˃ˊˑ˅ˑˈQ˒ భవళమ = ଷସଵ,଼ଷ଴଴ = ͳ,ͳͶ; (2.14) 

 ʙˏͷͲ% = Qˏ ఱబ% ˄˃ˊˑ˅ˑˈQˏ భవళమ = ସ଻଺ଷ,ହ = Ͳ,͹Ͷ. (2.15) 

 
ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɩɪɢɧɢɦɚɟɦ 

ɫɪɟɞɧɟɜɨɞɧɵɦ 1977 ɝɨɞ. 
 
2.1.5 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1981 ɝɨɞ. ȼɵɱɢɫɥɹɟɦ 

ɩɪɢɜɟɞɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
 ʙ˒ͻͲ% = Q˒ వబ% ˄˃ˊˑ˅ˑˈQ˒ భవఴభ = ଶଵଶ,ହଶ଴଴,ଵ = ͳ,Ͳ͸; (2.16) 

 ʙˏͻͲ% = Qˏ వబ% ˄˃ˊˑ˅ˑˈ Q ˏ భవఴభ = ଶ଻,ଽଷ଴,ଷ = Ͳ,ͻʹ. (2.17) 

 
Ɍɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ 

ɭɫɥɨɜɢɹ: ɨɛɴɟɦ ɫɟɡɨɧɧɨɝɨ ɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɞɨɥɠɟɧ ɨɫɬɚɬɶɫɹ ɧɟɢɡɦɟɧɧɵɦ ɞɨ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɩɨɫɥɟ ɧɟɟ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɦɟɫɹɰɵ, ɝɞɟ ɪɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ ɦɟɧɶɲɟ, ɱɟɦ ɦɚɥɨɜɨɞɧɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɜ ɫɬɨɪɨɧɭ 
ɭɜɟɥɢɱɟɧɢɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɞɪɭɝɢɟ ɦɟɫɹɰɵ, ɧɨ ɨɛɹɡɚɬɟɥɶɧɨ 
ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɩɟɪɢɨɞɭ, ɪɚɫɱёɬɵ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.3, 2.4, 
2.5. 

 
Ɍɚɛɥɢɰɚ 2.3 – ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (P=50%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ, ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ (1977 ɝɨɞ) 

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

1977 ɝ. 23,2 20,6 17,9 28,7 444 356 137,3 108,4 99 97,0 90 67,3 124 
ɋ ɩɪɢɜɟɞ. 17,9 15,9 13,8 22,1 484 388 149,7 83,5 76,2 74,7 69,3 51,8 121 

ɋ ɤɨɪɪɟɤɬ. 18,5 16,4 14,3 22,9 497,3 398,7 153,8 86,5 79,0 77,4 71,8 53,7 124 

 
Ɍɚɛɥɢɰɚ 2.4 – Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ (P=90%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ, ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ (1981 ɝɨɞ) 

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

1981 ɝ. 17,5 15 14,3 27,1 343 160 97,4 52,8 42,2 41,9 32,4 29,2 73 

ɋ ɩɪɢɜɟɞ. 16,1 13,8 13,2 24,9 363,6 169,6 103,2 48,6 38,8 38,5 29,8 26,9 74 

ɋ ɤɨɪɪɟɤɬ. 16,1 13,8 13,2 21,9 360,2 168,0 102,3 49,6 39,8 39,5 29,8 26,9 73 
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Ɍɚɛɥɢɰɚ 2.5 – ɋɪɚɜɧɟɧɢɟ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɨɫɥɟ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ. 

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

Ɋɚɡɧɨɫɬɶ 2,4 2,6 1,1 1,0 137,1 230,7 51,5 36,9 39,1 37,8 42,0 26,8 

 
ɉɨ ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɦ ɞɚɧɧɵɦ ɬɚɛɥɢɰ ɫɬɪɨɢɬɫɹ ɪɚɫɱɟɬɧɵɣ ɝɢɞɪɨɝɪɚɮ, 

ɪɢɫɭɧɨɤ 2.2. 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.1.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 
Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɨɣ ɍɆɈ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɨɬɦɟɬɤɢ ɍɆɈ, ɤɨɬɨɪɚɹ ɪɚɜɧɚ 175,40 ɦ. 
Ɉɛɴɟɦɵ ɇɉɍ ɢ ɍɆɈ ɧɚɯɨɞɹɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ (ɪɢɫɭɧɨɤ 1.1). ʜܸʞʢ = ͷ,Ͷ͸ͷ ˍˏଷ; ʢܸʛʝ = Ͷ,ʹʹͺ ˍˏଷ. 

ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 Vʞʝʚʔʖʜ = Vʜʞʢ − Vʢʛʝ = ͷ,Ͷ͸ͷ − Ͷ,ʹʹͺ = ͳ,ʹ͵͹ ˍˏଷ. (2.18) 

 
Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 

ɨɬɧɨɲɟɧɢɸ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɫɪɟɞɧɟɦɭ ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ 
ɩɟɪɢɨɞ ɨɛɴɟɦɚ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ Ƚɗɋ:  

 ܹ̅ = ܳ ∙ ݐ = ͳʹͲ ∙ ͵ͳͷ͵͸ͲͲͲ ∙ ͳͲ−ଽ = ͵,͹ͺͶ ˍˏଷ; (2.19) 
 Ⱦ = ୚˒ˑˎ୛̅̅̅ = ଵ,ଶଷ଻ଷ,଻଼ସ = Ͳ,͵͵. (2.20) 
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Ɍɚɤ ɤɚɤ Ⱦ = Ͳ,͵͵, ɬɨ ɢɦɟɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɝɨɞɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɬ.ɟ. 
ɰɢɤɥ ɞɥɢɬɫɹ ɨɞɢɧ ɝɨɞ.  

 
2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 

 
2.2.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
 
Ɋɚɫɱɟɬɵ ɧɚɱɢɧɚɸɬɫɹ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢ ɝɥɭɛɢɧɵ 

ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1981ɝ.) 
ɜɵɱɢɫɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 
ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

  NʒЭʠ = kN ∙ Q˒ˑˎ.˄˞˕ଽ଴% ∙ HʒЭʠ˒ˑˇ˅, (2.21) 
 
ɝɞɟ kN – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN = 8,9; 
      Q˒ˑˎ.˄˞˕ଽ଴% – ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 
      HʒЭʠ˒ˑˇ˅ – ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 
 ܳ˒ˑˎ˄˞˕ଽ଴% = ܳ˄˞˕ − ܳ˔˖ˏˏ = ܳ˄˞˕ − ሺܳˋ˔˒ + ܳˎˈˇ + ܳ˗ሻ, (2.22) 
 
ɝɞɟ ܳˋ˔˒ − ˓˃˔˘ˑˇ, ˓˃˔˘ˑˇ˖ˈˏ˞ˌ ː˃ ˋ˔˒˃˓ˈːˋˈ ˅ˑˇ˞ ˅ ˅ˑˇˑ˘˓˃ːˋˎˋ˜ˈ; 
      ܳˎˈˇ − ˓˃˔˘ˑˇ, ˓˃˔˘ˑˇ˖ˈˏ˞ˌ ː˃ ˎ˟ˇˑˑ˄˓˃ˊˑ˅˃ːˋˈ; 
      ܳ˗ − ˒ˑ˕ˈ˓ˋ ˅ˑˇ˞ ː˃ ˗ˋˎ˟˕˓˃˙ˋˡ; 
      ܳ˔˖ˏˏ − ˔˖ˏˏ˃˓ː˞ˈ ˒ˑ˕ˈ˓ˋ ˅ˑˇ˞. 
 HʒЭʠ˒ˑˇ˅ = Zʑʐ − Zʜʐ(Qʜʐሺtሻ) − ∆h, (2.23) 
 
ɝɞɟ Zʑʐ − ˑ˕ˏˈ˕ˍ˃ ˅ˈ˓˘ːˈˆˑ ˄˟ˈ˗˃, ˔ˑˑ˕˅ˈ˕˔˕˅˖ˡ˜˃ˢ ˑ˕ˏˈ˕ˍˈ ʜʞʢ, ˏ; 
      Zʜʐ(Qʜʐሺtሻ) – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; 
      ∆h − ˒ˑ˕ˈ˓ˋ ː˃˒ˑ˓˃ ˅ ˅ˑˇˑ˒ˑˇ˅ˑˇˢ˜ˋ˘ ˔ˑˑ˓˖ˉˈːˋˢ˘, ∆h = Ͳ,͵ ˏ. 

Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
ɩɨ ɮɨɪɦɭɥɟ:  
 Nʑʤʙ = kN ∙ Qʑʤʙ ∙ HʒЭʠ˒ˑˇ˅ , (2.24) 
 
ɝɞɟ Qʑʤʙ – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2. 
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2.2.2 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 
ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ ɞɥɹ Ɇɨɦɢɧɫɤɨɣ Ƚɗɋ. Ɉɬɤɥɚɞɵɜɚɟɦ ɧɚ 

ɝɪɚɮɢɤɟ ˅ܰ˘ˍ, ˄ܰ˞˕, ˔ܰ˖˜.ˆˠ˔. Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɦ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɬɚɤ, ɱɬɨɛɵ ɩɥɨɳɚɞɶ, ɡɚɤɥɸɱɟɧɧɚɹ ɦɟɠɞɭ ɥɢɧɢɟɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ˅ܰ˘ˍ ɛɵɥɚ ɪɚɜɧɚ ɦɨɳɧɨɫɬɢ ˋܰˊ˄ = ʹͲͺ ʛʑ˕. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭ ɧɚɫ 2 ɦɟɫɹɰɚ ɩɨɞ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ. Ⱦɚɧɧɵɟ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 

 
Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

t, ɦɟɫ. Pɫɪ, Ɇȼɬ Nɫɭɳ. ɝɷɫ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ Nɜɯɤ, Ɇȼɬ 
1 1600 479 10 30 
2 1503 459 8 30 
3 1355 439 8 30 
4 1183 360 13 30 
5 1035 340 208 30 
6 937 320 94 30 
7 948 320 59 30 
8 1034 340 29 30 
9 1182 360 23 30 
10 1354 439 23 30 
11 1503 459 18 30 
12 1599 479 16 30 

 
Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
 

 
Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
ɋ ɩɨɦɨɳɶɸ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨ ɧɚɱɚɥɟ ɫɪɚɛɨɬɤɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɇɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
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ɩɨɥɨɜɨɞɶɹ, ɤɨɝɞɚ ɛɵɬɨɜɨɝɨ ɩɪɢɬɨɤɚ ɧɟ ɯɜɚɬɚɟɬ ɧɚ ɜɵɞɚɱɭ ɪɚɫɯɨɞɚ ɩɨ ȼɏɄ, ɥɢɛɨ 
ɧɚ ɜɵɞɚɱɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, IX ɦɟɫɹɰ – ɦɟɫɹɰ ɧɚɱɚɥɚ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 
2.2.3 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ɇɨɦɢɧɫɤɨɣ Ƚɗɋ 

ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. ɋɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɚ ɢ 
ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. ɇɚɱɚɥɨ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ – IX ɦɟɫɹɰ. Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, 
ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ɨɬɦɟɬɤɟ ∇ɇɉɍ=180,00 ɦ ɢ ʜܸʞʢ = ͷ,Ͷ͹ ˍˏଷ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ (ɬɚɛɥɢɰɚ Ȼ.3, ɩɪɢɥɨɠɟɧɢɟ Ȼ) 
ɧɚɱɚɥɶɧɵɟ ɨɛɴɟɦɵ ɢ ɨɬɦɟɬɤɢ ɦɟɧɶɲɟ ɤɨɧɟɱɧɵɯ, ɷɬɨ ɡɧɚɱɢɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɩɟɪɟɩɨɥɧɟɧɨ, ɱɬɨɛɵ ɷɬɨ ɢɫɩɪɚɜɢɬɶ ɧɟɨɛɯɨɞɢɦɨ, ɭɜɟɥɢɱɢɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ 
ɦɨɳɧɨɫɬɶ. ɉɨɫɥɟ ɩɨɜɵɲɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɪɚɫɱɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ Ȼ.4, ɩɪɢɥɨɠɟɧɢɟ Ȼ. ɋ ɭɱɟɬɨɦ ɧɨɜɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɡɦɟɧɹɟɦ ɧɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ˆܰ˃˓ =͹͸ ʛʑ˕ → ˆܰ˃˓′ = ͳͲͶ ʛʑ˕. Эˆˑˇ ≈ ͶͲͲ ˏˎː. ˍʑ˕ ∙ ˚. 
 

2.2.4 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ɇɨɦɢɧɫɤɨɣ Ƚɗɋ ɞɥɹ ɞɟɤɚɛɪɹ (ɹɧɜɚɪɹ). 

ɇɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɂɄɇ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɣɬɢ ɪɚɛɨɱɭɸ 
ɦɨɳɧɨɫɬɶ Ƚɗɋ ɷɬɢɯ ɦɟɫɹɰɟɜ. Ɍɚɤ ɤɚɤ ɂɄɇ ɞɥɹ ɫɨɫɟɞɧɢɯ ɦɟɫɹɰɟɜ ɫɯɨɠɢ, ɬɨ 
ɫɱɢɬɚɟɦ ɢɯ ɨɞɢɧɚɤɨɜɵɦɢ. Ɍɨɝɞɚ ɞɥɹ ɞɟɤɚɛɪɹ ɢ ɹɧɜɚɪɹ ɧɚɦ ɩɨɧɚɞɨɛɢɬɫɹ ɨɞɧɚ 
ɂɄɇ. ɂɄɇ ɞɥɹ ɞɟɤɚɛɪɹ (ɹɧɜɚɪɹ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1 ɩɪɢɥɨɠɟɧɢɟ Ȼ. 

 ˖ܰ˔˕ = ܰʒЭʠˢː˅. + ܰː˃ˆ˓˓ˈˊ = ͳͺͷ + ͸ = ͳͻͳ ʛʑ˕, (2.25) 
 
ɝɞɟ ܰʒЭʠˢː˅. = ͳͺͷ ʛʑ˕ − ˏ˃ˍ˔ˋˏ˃ˎ˟ː˃ˢ ˓˃˄ˑ˚˃ˢ ˏˑ˜ːˑ˔˕˟; 
      ܰ ː˃ˆ˓˓ˈˊ – ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ. 

 ܰː˃ˆ˓˓ˈˊ = ͵% ∙ ܰʒЭʠˢː˅. = ͵% ∙ ͳͺͷ = ͸ ʛʑ˕. (2.26) 
 

2.2.5 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
Ʉɚɩɢɬɚɥɶɧɵɟ ɪɟɦɨɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ 
ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
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F˓ˈˏ˒˓.ʒЭʠ = ଵ∙N˖˔˕˒˓.ʒЭʠ଺ ∙ ͳˏˈ˔ = ଵ଼ହ଺ = ͵ͳ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. (2.27) 
 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɨɤ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. F˓ˈˏʡЭʠ = 𝑁ʢʠʡʡЭʠలଶˏˈ˔ = భమరవలଶ = ͳͲͶ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. (2.28) 
 

Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 2.7. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 
Ɍɚɛɥɢɰɚ 2.7 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 
 

ɋɢɫɬɟɦɚ ɋɭɳɟɫɬɜɭɸɳ
ɢɟ Ƚɗɋ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ ʟ˔ˋ˔.ˏ˃ˍ˔  ʛʑ˕ 
 ˕ː.˓ ʛʑࡺ

 ˕ʛʑ ˓.˃ࡺ
˄˃˓ࡺ  ʛʑ˕ 

 ˕ː.˓ ʛʑࡺ
 ˕ʛʑ ˔ˍ˃ˏ.˄˃˓ࡺ

 ˕ː.˓ ʛʑࡺ
 ˕ʛʑ ˏˈ˓ࡺ

 ˕ʛʑ ˔ˍ˃ˏ.˄˃˓ࡺ
 ˕ʛʑ ˓.˃ࡺ

 ˕ʛʑ ,ˏˈ˓ࡺ
I 1680 50 168 245 12 185 6  1249 168  
II  1595 48 160 270 14 75 2  1250 160  
III  1449 43 145 267 13 65 2  1117 145  
IV 1280 38 128 249 12 85 3  946 128  
V 1134 34 113 230 12 81 2  823 113  
VI  1049 31 105 213 11 80 2  756 105 104 
VII 1049 31 105 213 11 80 2  756 105 104 
VIII 1133 34 113 230 12 81 2  822 113  
IX 1279 38 128 249 12 85 3 31 945 128  
ɏ 1448 43 145 299 15 98 3  1051 145  
XI  1594 48 159 270 14 75 2  1249 159  
XII 1679 50 168 245 12 185 6  1249 168  
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Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

 
2.2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
 
Ɂɚɞɚɱɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. Ɋɚɫɫɦɨɬɪɢɦ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɨɬɦɟɬɤɚɦ. Ɋɚɫɱɟɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɤɚɤ ɫɪɚɛɨɬɤɚ-
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ 
ɛɟɪɭɬɫɹ ɪɚɫɯɨɞɵ ɡɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɨɜ (ɬɚɛɥɢɰɚ Ȼ.5 
ɩɪɢɥɨɠɟɧɢɟ Ȼ). ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ – 600 ɦɥɧ. ɤȼɬ∙ɱ. Ƚɪɚɮɢɤ 
ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
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ɋɭɳɟɫɬɜɭɸɳɢɟ Ɍɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ɇɨɦɢɧɫɤɚɹ Ƚɗɋ

ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɩɪɨɟɤɬ. Ƚɗɋ

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɭɳ. Ƚɗɋ ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ Ɍɗɋ

Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɫɭɳ. Ƚɗɋ

Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ Ɍɗɋ Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɩɪɨɟɤɬ. Ƚɗɋ
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Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ 
 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 

3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ɋɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɪɟɠɢɦɨɜ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɸ: 

 ʜʒЭʠሺܳʒЭʠሻ = ̝ܸ )˄˅ݖ ˓˃˄) − ː˄ሺ ܳː˄ሻݖ − ∆ℎ, (3.1) 
 
ɝɞɟ Δh – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 
 N˖˔˕,˓˃˔˚ = kN · HʒЭʠ · QʒЭʠ, (3.2) 

 
ɝɞɟ kN = 8,9 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 QʒЭʠ = QʒЭʠ୫a୶ · √ ୌʒЭʠୌ˓˃˔˚N , (3.3) 

 
ɝɞɟ QʒЭʠ୫a୶ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ. 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ܳ௠𝑖௡ = ܳ˔˃ː.˒ˑ˒˖˔ˍ = ʹͷˏଷ/˔. 
Ⱦɚɥɟɟ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɭɤɚɡɚɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ, ɢɡ 
ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 
 

Qɧɛ, 
ɦ3/ɫ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ 
 
 

 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 
 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

Ʌɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɭ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Zɧɛ 
(ɥɟɬɨ), 

ɦ 

Zɧɛ 
(ɡɢɦɚ), 

ɦ 

H 
ɧɩɭ, ɦ 

ɇ 
ɭɦɨ, ɦ 

۶۷ 
zɜɛ,ɦ 

ɇ, ɦ Q, ɦ3/ɫ ɇ, ɦ Q, ɦ3/ɫ 

0 107,00 107,00 72,7 68,2 70,0 65,2 241,3 69,2 25 
21 110,08 109,75 69,6 65,1 66,9 64,9 242,4 58 25 
42 111,55 111,21 68,1 63,6 65,4 64,6 243,5 - - 
63 112,35 112,03 67,4 62,8 64,6 64,3 244,6 - - 
84 112,94 112,59 66,8 62,2 64,0 64 245,8 - - 
105 113,47 113,07 66,2 61,7 63,5 63,7 246,9 - - 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1 

 
Qɧɛ, 
ɦ3/ɫ 

 
 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɇȻ 

 
 

 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 
 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

Ʌɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɭ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Zɧɛ 
(ɥɟɬɨ), 

ɦ 

Zɧɛ 
(ɡɢɦɚ), 

ɦ 

H 
ɧɩɭ, ɦ 

ɇ 
ɭɦɨ, ɦ 

۶۷ 
zɜɛ,ɦ 

ɇ, ɦ Q, ɦ3/ɫ ɇ, ɦ Q, ɦ3/ɫ 

126 113,97 113,53 65,7 61,2 63,0 63,4 248,1 - - 
147 114,40 113,95 65,3 60,8 62,6 63,1 249,3 - - 
168 114,72 114,32 65,0 60,5 62,3 62,8 250,5 - - 
189 114,97 114,62 64,7 60,2 62,0 62,5 251,7 - - 
210 115,21 114,85 64,5 60,0 61,8 62,2 252,9 - - 
231 115,47 115,06 64,2 59,7 61,5 61,9 254,1 - - 
252 115,69 115,26 64,0 59,5 61,3 61,6 255,4 - - 
273 115,54 115,49 64,2 59,6 61,4 61,3 256,6 - - 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ɇɨɦɢɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: H୫a୶ = ͸ͻ,ʹ ɦ,  H˓˃˔˚ = ͸ͳ,͵ˏ, H୫୧୬ = ͷͻ,͸ ˏ. 
 
3.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ  
 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ 

ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ, ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ (D1) ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ (nɫɢɧɯ), ɩɪɢ ɤɨɬɨɪɵɯ ɜ 
ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ 
ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ, ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɢ ɤɨɥɢɱɟɫɬɜɟ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ. 
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Ⱦɥɹ ɢɡɜɟɫɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ. Ɂɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ 
ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ, ɬ.ɟ ܪ௠௔௫ ൑  .ˇˈ˓˒ܪ

Ɉɬɧɨɲɟɧɢɟ ு೘𝑖೙ுౣax ሺ˕˖˓˄ˋː˞ሻ  ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ. Ⱦɢɚɩɚɡɨɧɭ 

ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɊɈ75ɚ-ȼ, ɊɈ75ɛ-ȼ° ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ 
ɬɚɛɥɢɰɟ 3.2. 
 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪɵ ɊɈ75ɚ-ȼ ɊɈ75ɛ-ȼ ܪ˒˓ˈˇ, ′˕˒௠௔௫ 0,79 0,79 ୍݊ ˑܪ/௠𝑖௡ܪ 75 75 ˏ , ˑ˄/ˏ 83 78,9 ୍ܳ ˑ˒˕, ˎ/˔ 1020 1010 𝜂ˏ ˑ˒˕ 0,920 0,918 ୍ܳ ୫a୶′ , ˎ/˔ 1200 1210 𝜎ሺ୍ܳ ୫a୶′ ሻ 0,13 0,12 ୍ܦ ௠ , ,ˇˑˏܪ 0,460 0,460 ˏ ,ˇˑˏݐ 4 4 ˏ ℃ 20 7 

 
Ɂɚɞɚɟɬɫɹ ɪɹɞ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ D1. ɂɡ ɧɚɦɟɱɟɧɧɵɯ 

ɜɚɪɢɚɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢɯ ɩɚɪɚɦɟɬɪɵ. 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 η˕ = ͳ − ሺͳ − ηˏሻ ∙ [ሺͳ − εሻ + ε ∙ √DభˏˑˇDభఱ ∙ √ୌˏˑˇʜ˓భబ ∙ √ νːνˏˑˇఱ ], (3.4) 

 
ɝɞɟ ɦ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
       D1ɦɨɞ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
       ɇɦɨɞ – ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
       D1 – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
       ɇɪ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
        Ȟɧ, Ȟɦɨɞ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ; 
 ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ – ߝ         
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ߝ = Ͳ,͹ͷ). 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 
 Na = ͻ,ͺͳ ∙ Q′୍˓ ∙ Dଵଶ ∙ H୮ଵ,ହ ∙ η˕ ∙ ηˆ, (3.5) 

 
ɝɞɟ Q'Iɪ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
       ɬ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
       ɝ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ): 
 Z˃ˆ˓ = N˖˔˕N˃ˆ˓, (3.6) 

 
ɝɞɟ Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ=191 Ɇȼɬ); 
       Na – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 

ɍɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 ˃ܰ = ேʒЭʠ˖˔˕௓˃ . (3.7) 

 
ɉɨɩɪɚɜɤɚ 1 ɢ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ nɫ (ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ): 
 ∆ଵ= ηːηˏ ; (3.8) 

 ݊′˔ = ୬I˓′ ∙√Δభ∙ʜ˓Dభ ,  (3.9) 

 
ɝɞɟ n'Iɪ – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ ɭɤɚɡɚɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 3.2. 

ɉɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱёɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 n୍୫a୶′ = ୬˔ˋː˘Dభሺ∆భୌౣi౤ሻబ,ఱ ; (3.10) 

 n୍˓˃˔˚′ = ୬˔ˋː˘Dభ(∆భୌ˓˃˔˚)బ,ఱ ; (3.11) 

 n୍୫𝑖௡′ = ୬˔ˋː˘Dభሺ∆భୌౣ𝑎ೣሻబ,ఱ. (3.12) 

 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 Q′୮ ∙ η˕ = Naଽ,଼ଵ∙Dభమ∙ୌpభ,ఱ∙ηˆ. (3.13) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n'Iɪ, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୮ ∙ η˕ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 
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ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 
 Q′୮ ∙ η˕ = Naଽ,଼ଵ∙Dభమ∙ୌౣaxభ,ఱ ∙ηˆ. (3.14) 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ: 
 ܳ′ூ௠௔௫ = ொ೘𝑖೙௡∙஽భమ∙√ு∙Δ ; (3.15) 

 ܳ′ூ௠𝑖௡ = ொ೘𝑖೙௡∙஽భమ∙√ு∙Δ, (3.16) 

 
ɝɞɟ n=2 – ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɦɨɠɧɨ ɩɪɨɩɭɫɬɢɬɶ ɱɟɪɟɡ ɞɜɟ 
ɬɭɪɛɢɧɵ. 

ɉɨ ɮɨɪɦɭɥɚɦ 3.4 – 3.16 ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ 
ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.3 ɞɥɹ ɊɈ75ɚ-ȼ, ɜ ɬɚɛɥɢɰɭ 3.4 ɞɥɹ ɊɈ75ɛ-ȼ.  

 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75ɚ-ȼ 

ɉɚɪɚɦɟɬɪ ɊɈ75ɚ-ȼ Dଵ, ɦ 3 3,15 3,35 3,75 4 4,25 4,5 η˕, ɨ.ɟ 0,927 0,928 0,928 0,929 0,930 0,930 0,931 N˃ˆ˓, ɤȼɬ 44814 49431 55940 70173 79889 90238 101220 Z˃ˆ˓′ , ɲɬ 4,2621 3,8640 3,4143 2,7219 2,3908 2,1166 1,8870 Z˃ˆ˓, ɲɬ 5 4 4 3 3 3 2 N˃ˆ˓′ , ɤȼɬ 38200 47750 47750 63667 63667 63667 95500 ∆ଵ 1,04 1,04 1,04 1,04 1,04 1,04 1,04 ݊′, ɨɛ/ɦɢɧ 220,8 210,4 197,9 176,9 156,1 156,1 147,5 ݊˔ˋː˘′ , ɨɛ/ɦɢɧ 214,3 214,3 200 187,5 166,7 166,7 150 ୍݊ ௠௔௫′ , ɨɛ/ɦɢɧ 88,4 85,7 85,1 89,2 84,6 89,9 85,6 ୍݊ ˓˃˔˚′ , ɨɛ/ɦɢɧ 94,0 84,6 83,9 88,0 83,4 88,6 84,4 ୍݊ ௠𝑖௡′ , ɨɛ/ɦɢɧ 95,3 79,6 79,0 82,8 78,5 83,4 79,4 ܳ′˓ · η˕ 0,929 1,054 0,932 0,991 0,871 0,772 1,033 ܳ௠௔௫′ · η˕ 0,775 0,879 0,777 0,827 0,726 0,643 0,861 
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Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ 

ɉɚɪɚɦɟɬɪ ɊɈ75ɛ-ȼ Dଵ, ɦ 3 3,15 3,35 3,75 4 4,25 4,5 η˕, ɨ.ɟ 0,921 0,921 0,922 0,923 0,924 0,924 0,925 N˃ˆ˓, ɤȼɬ 46422 51208 57954 72706 82778 93506 104890 Z˃ˆ˓′ , ɲɬ 4,1144 3,7299 3,2957 2,6270 2,3074 2,0427 1,8210 Z˃ˆ˓, ɲɬ 5 4 4 3 3 3 2 N˃ˆ˓′ , ɤȼɬ 38200 47750 47750 63666,667 63666,67 63666,67 95500 ∆ଵ 1,04 1,04 1,03 1,03 1,04 1,04 1,04 ݊′, ɨɛ/ɦɢɧ 210,3 200,3 187,4 167,6 157,2 148,0 139,8 ݊˔ˋː˘′ , ɨɛ/ɦɢɧ 214,3 214,3 187,5 187,5 166,7 150 142,8 ୍݊ ௠௔௫′ , ɨɛ/ɦɢɧ 81,5 85,6 80,0 89,5 84,9 81,1 81,7 ୍݊ ˓˃˔˚′ , ɨɛ/ɦɢɧ 80,4 84,4 78,9 88,3 83,7 80,0 80,6 ୍݊ ௠𝑖௡′ , ɨɛ/ɦɢɧ 75,7 79,4 74,3 83,1 78,8 75,3 75,9 ܳ′˓ · η˕ 0,929 1,054 0,932 0,991 0,871 0,772 1,033 ܳ௠௔௫′ · η˕ 0,775 0,879 0,777 0,827 0,726 0,643 0,861 
 

ȼɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɤɪɢɬɟɪɢɹɦ: 

- ɇɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɥɢ 
ɧɚɯɨɞɢɬɫɹ ɡɚ ɬɨɱɤɨɣ ɨɩɬɢɦɭɦɚ. 

- ɇɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɢ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɪɢɜɟɞɟɧɧɵɦɢ ɨɛɨɪɨɬɚɦɢ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ 
ɧɚɯɨɞɢɬɫɹ ɫɥɢɲɤɨɦ ɛɥɢɡɤɨ ɤ ɥɢɧɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɛɨɪɨɬɨɜ (ɬɚɤ ɤɚɤ ɬɭɪɛɢɧɚ 
ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɜ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɨ 
ɪɚɫɱɟɬɧɨɝɨ). 

- Ɍɭɪɛɢɧɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ, ɨɩɬɢɦɚɥɶɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ, 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɹɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɢɦɟɬɶ ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɨɫɬɚɸɬɫɹ ȽɌ: ɊɈ75ɚ-ȼ ɫ ܦଵ = Ͷ,ͷ ˏ, 
ɊɈ75ɛ-ȼ ɫ ܦଵ = ͵,͵ͷ ˏ, ɊɈ75ɛ-ȼ ɫ ܦଵ = Ͷ,ͷ ɨɫɬɚɥɶɧɵɟ ȽɌ ɭɛɪɚɧɵ ɬ.ɤ. ɬɨɱɤɚ 
ɨɩɬɢɦɭɦɚ ɧɟ ɧɚɯɨɞɢɬɫɹ ɜ ɢɯ ɡɨɧɟ ɪɚɛɨɬɵ. 

Ɂɨɧɵ ɪɚɛɨɬɵ ȽɌ ɨɛɨɡɧɚɱɟɧɵ ɧɚ Ƚɍɏɚɯ ɢ  ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ 
ɧɚ ɪɢɫɭɧɤɚɯ ȼ.1, ȼ.2, ȼ.3.  

 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ. 
Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: 
 



29 
 

∇ܼʟʙ = ܼʜʐሺܳʜʐሻ +  ௌ, (3.17)ܪ
 
ɝɞɟ Zɧɛ(Qɧɛ) – ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; 
        ɇs– ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ. 

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

1) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇmax. 
2) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɪ. 
3) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ ɧɚ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɢ ɇmin. 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: 
ௌܪ  = ͳͲ,͵͵ − ௓ʜʐሺொʜʐሻଽ଴଴ −∙ 𝜎 ∙ ܪ − ∆H௦ + ∆ܼ˘.˒ˎ, (3.18) 

 
ɝɞɟ ∆H௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɬɨɱɟɤ; H – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼː˄ሺܳː˄ሻ; ∆ܼ˘ ˒ˎ – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ 
ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ. Ⱦɥɹ ɉɅ ɬɭɪɛɢɧ ∆ܼ˘ ˒ˎ = Ͳ, ɞɥɹ ɊɈ ɢ ɉɅȾ ɬɭɪɛɢɧ ∆ܼ˘ ˒ˎ ଴ܤ ,଴ – ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵܤ ଴/ʹ. Ɂɞɟɫɶܤ= ˇ଴ˏˑܤ= ∙ ஽భ஽భˏˑˇ. ܤ଴ˏˑˇ, ˇଵˏˑܦ −ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ 

ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɨ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ  
 

Ɋɚɫɯɨɞ ɜ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ, ɩɨɥɭɱɚɸɬ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ ɩɨɞɨɛɢɹ, 
ɩɨɞɫɬɚɜɥɹɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 

 ܳ = ܳ′୍ ∙ ܼ௔ ∙ ଵଶܦ ∙ √∆ଵ ∙ ʜ,  (3.19)  
 
ɝɞɟ ܳ′୍ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ܼ௔ – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. ɉɪɢɧɹɬɨ ܼ௔ = ͳ; ܪ – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɚɩɨɪ. 

ɉɨ ɩɨɥɢɧɨɦɭ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɩɨɥɭɱɚɸɬ ɨɬɦɟɬɤɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
Ɋɚɫɱɟɬɵ ɞɥɹ ɜɫɟɯ ɬɭɪɛɢɧ ɩɪɨɜɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

3.6: 
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Ɍɚɛɥɢɰɚ 3.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 
 ɊɈ75ɚ-ȼ ɊɈ75ɛ-ȼ ܦଵ, ɦ 4,5 3,35 4,5 ܳሺʜ௠௔௫ሻ′ , ɦ3/ɫ 0,945 0,86 0,941 ܳሺு˓˃˔˚ሻ′ , ɦ3/ɫ 1,145 1,020 1,541 ܳሺு௠𝑖௡ሻ′ , ɦ3/ɫ 1,14 1,01 1,138 ܳሺʜ௠௔௫ሻ, ɦ3/ɫ 160,62 81,63 160,99 ܳሺʜ˓˃˔˚ሻ, ɦ3/ɫ 185,43 90,68 184,78 ܳሺʜ௠𝑖௡ሻ, ɦ3/ɫ 182,04 88,97 181,72 ܼ௠௔௫ 114,23 112,54 114,20 ܼ˓˃˔˚ 114,57 112,75 114,56 ܼ௠𝑖௡ 114,53 112,71 114,52 ܪ௦ ௠௔௫, ɦ 1,19 2,51 2,22 ܪ௦ ˓˃˔˚, ɦ -0,93 2,55 2,07 ܪ௦ ௠𝑖௡, ɦ -0,64 2,74 2,28 ܼ ˓ˍ ௠௔௫, ɦ 115,42 115,05 116,42 ܼ ˓ˍ ˓˃˔˚, ɦ 113,64 115,30 116,63 ܼ ˓ˍ ௠𝑖௡, ɦ 113,89 115,45 116,80 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɥɟ ɩɪɨɜɟɞёɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜɵɛɪɚɧɧɵɯ ɞɢɚɦɟɬɪɨɜ 

ɪɚɛɨɱɢɯ ɤɨɥёɫ, ɨɩɪɟɞɟɥɟɧ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ – ɬɭɪɛɢɧɚ ɊɈ75ɛ-ȼ-
335. Ⱦɚɧɧɚɹ ɬɭɪɛɢɧɚ ɢɦɟɟɬ ɨɞɧɨ ɢɡ ɫɚɦɵɯ ɜɵɫɨɤɢɯ ɄɉȾ ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɦ ɢ 
ɪɚɫɱёɬɧɨɦ ɪɟɠɢɦɟ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ, ɱɬɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɟɬ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɭɡɥɚ, ɬɚɤɠɟ ɷɬɚ ɬɭɪɛɢɧɚ, 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ, ɩɪɟɞɩɨɥɚɝɚɟɬ ɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ (4 ɲɬ), ɱɬɨ ɛɟɡɭɫɥɨɜɧɨ ɯɨɪɨɲɨ ɫɤɚɠɟɬɫɹ ɧɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ 

 ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75ɛ-ȼ-335 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ ȼ.3, ɩɪɢɥɨɠɟɧɢɹ ȼ. 

Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
 ∇ܼʟʙ = ܼʜʐሺܳʜʐሻ + ௌܪ = ͳͳʹ,ͷͶ + ʹ,ͷͳ = ͳͳͷ,Ͳͷ ˏ; (3.20) 
 ∇ܼʟʙ = ܼʜʐሺܳʜʐሻ + ௌܪ = ͳͳʹ,͹ͷ − ʹ,ͷͷ = ͳͳͷ,͵Ͳ ˏ; (3.21) 
 ∇ܼʟʙ = ܼʜʐሺܳʜʐሻ + ௌܪ = ͳͳʹ,͹ͳ + ͳ,͹Ͷ = ͳͳͷ,Ͷͷ ˏ. (3.22) 
 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ܼ ˓ˍ  ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɜɧɨɟ 115,05, ɚ 

ɩɨɫɤɨɥɶɤɭ ɬɭɪɛɢɧɚ ɢɦɟɟɬ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ, ɬɨ ɟё ɧɟɨɛɯɨɞɢɦɨ 
ɡɚɝɥɭɛɢɬɶ ɧɚ 1-2 ɦɟɬɪɚ, ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 113,55 

 
3.4 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ 𝜑 = ሺ͵Ͷͷ − ͵͸Ͳ°ሻ ɢɦɟɸɬ ɤɪɭɝɥɵɟ 

ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɚ, ɨɧɢ ɫɥɭɠɚɬ 
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ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ 
ɚɩɩɚɪɚɬ. ɍɝɨɥ ɨɛɯɜɚɬɚ φ′ = ͵Ͷͷ°. 

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 
 ܾ଴ = Ͳ,͵ͷ ∙ ଵܦ = Ͳ,͵ͷ ∙ ͵,͵ͷ = ͳ,ͳ͹ ˏ. (3.23) 
 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 ܾଵ = ܾ଴ + Ͳ,Ͳʹ = ͳ,ͳ͹ + Ͳ,Ͳʹ = ͳ,ͳͻ ˏ. (3.24) 
 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ: ܦଵ = ͵,͵ͷ ˏ; ௔ܦ = ͷ,ʹͳ ˏ; ௕ܦ = Ͷ,Ͷ͸ ˏ;  ܦସ = ͷ,ͷ͹ ˏ; ܴସ = ʹ,͹ͺͷ ˏ; ܴ = Ͳ,͵͹ͷ ˏ; ℎଵ = Ͳ,͵͵. 
ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
ଵܪ  = ܾଵ + ʹ ∙ ℎଵ = ͳ,ͳͻ + ʹ ∙ Ͳ,͵͵ = ͳ,ͺͷ ˏ. (3.25) 
 
ɉɪɢɧɹɬɚ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɥɹ 

ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ ݒ˔˓ = ͹ ˏ/˔. 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: ܳ˓ = ͵ͳ͹,͸ʹ ˏଷ/˔. 
 ܳ˅˘ = ܳ˓ ∙ 𝜑′ଷ଺଴° = ͵ͳ͹,͸ʹ ∙ ଷସହ°ଷ଺଴° = ͵ͲͶ,͵ͺ ˏଷ/˔, (3.26) 

 
ɝɞɟ 𝜑′ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɞɥɹ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ. 

ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ˅˘௩˔˓ = ଷ଴ସ,ଷ଼ ଻ = Ͷ͵,Ͷͺ ˏଶ. (3.27) 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
˘˅݌  = √ி˅గ̆ = √ସଷ,ସ଼ ଷ,ଵସ = ͵,͹ʹ ˏ. (3.28) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽ˅˘ = ܴସ + ଶ˘˅݌√ − ቀுభଶ ቁଶ = ʹ,͹ͺͷ + √͵,͹ʹଶ − ቀଵ,଼ହଶ ቁଶ = ͸,͵ͻ ˏ. (3.29) 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ˅˘ = ˘˅݌ + ܽ˅˘ = ͸,͵ͻ + ͵,͹ʹ = ͳͲ,ͳͳ ˏ. (3.30) 
 
Ɂɧɚɱɟɧɢɟ 𝜑̝

 ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
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ଵ̝ ∙ 𝜑 = ܽ − √ܽଶ − ଶ݌ = ͸,͵ͻ − √͸,͵ͻଶ − ͵,͹ʹଶ = ͳ,ͳͻ͸; (3.31) 

 

Ɉɬɧɨɲɟɧɢɟ ଵ̝ = ͳ,ʹͶ͹; 

 𝜑 = φ′ଷ଺଴° = ଷସହ°ଷ଺଴° = Ͳ,ͻͷͺ. (3.32) 

 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ 𝜑𝑖 ɱɟɪɟɡ ∆𝜑 = ͳͷ°, 

ɪɚɫɫɱɢɬɚɥɢ ɜɫɟ ɡɧɚɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɟɞɟɧɵ ɞɥɹ 𝜑 =͵ͲͲ° . 
ɉɨɥɭɱɟɧɨ ɭɪɚɜɧɟɧɢɟ, ɤɨɬɨɪɨɟ ɪɟɲɟɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ݔ: 
ݔ  = 𝜑̝ + √ଶ∙ோర∙𝜑஼ − ுభଶ = ͳ,ͳͻͷ + √ଶ∙ହ,ହ଻∙଴,ଽହ଼ଵ,ଵସ − ଵ,଼ହଶ = ͵,͸ͲͶ ˏ. (3.33) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽ = ܴସ + ݔ = ʹ,͹ͺͷ + ͵,͸ͲͶ = ͸,͵ͺͻ ˏ.  (3.34) 

 
Ɋɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
݌  = ଶݔ√ + ቀுభଶ ቁଶ = √͵,͸ͲͶଶ + ቀଵ,଼ଶଶ ቁଶ = ͵,͹ʹ ˏ. (3.35) 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ = ܽ + ݌ = ͸,͵ͺͻ + ͵,͹ʹͲ = ͳͲ,ͳͲͻ ˏ. (3.36) 

 
ȼɫɟ ɪɚɫɱɟɬɵ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.7. 
 

Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
φ - - - - - x x2 p2 p a R 

- 𝝋 ૜૟૙° 𝝋 𝑪 ૛∙ࡾ ૝∙
[ ૜]  

[ ૝] −(
ࡴ ૚ ૛)૛  

√[ ૞]  [ ૟] +[
૜]  [ ૠ]૛  

[ ૡ] +(
ࡴ ૚ ૛)૛  

√[ ૢ] ࡾ  ૝+[ ૠ
]  

[ ૚૙] +
[ ૚૚]  

1 2 3 4 5 6 7 8 9 10 11 12 ° ° - ɦ ɦ ɦ-2 ɦ ɦ2 ɦ2 ɦ ɦ ɦ 

345 0,958 1,195 6,657 5,801 2,409 3,604 12,986 13,842 3,720 6,389 10,109 
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 Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.7  
φ - - - - - x x2 p2 p a R 

- 𝝋 ૜૟૙° 𝝋 𝑪 ૛∙ࡾ ૝∙
[ ૜]  

[ ૝] −(
ࡴ ૚ ૛)૛  

√[ ૞]  [ ૟] +[
૜]  [ ૠ]૛  

[ ૡ] +(
ࡴ ૚ ૛)૛  

√[ ૢ] ࡾ  ૝+[ ૠ
]  

[ ૚૙] +
[ ૚૚]  

1 2 3 4 5 6 7 8 9 10 11 12 ° ° - ɦ ɦ ɦ-2 ɦ ɦ2 ɦ2 ɦ ɦ ɦ 

330 0,917 1,144 6,372 5,516 2,349 3,493 12,198 13,054 3,613 6,278 9,891 
315 0,875 1,092 6,080 5,224 2,286 3,377 11,406 12,261 3,502 6,162 9,664 
300 0,833 1,039 5,788 4,932 2,221 3,260 10,628 11,484 3,389 6,045 9,434 
285 0,792 0,988 5,503 4,648 2,156 3,144 9,884 10,739 3,277 5,929 9,206 
270 0,75 0,936 5,211 4,356 2,087 3,023 9,136 9,992 3,161 5,808 8,969 
255 0,708 0,883 4,920 4,064 2,016 2,899 8,405 9,261 3,043 5,684 8,727 
240 0,667 0,832 4,635 3,779 1,944 2,776 7,706 8,562 2,926 5,561 8,487 
225 0,625 0,780 4,343 3,487 1,867 2,647 7,007 7,863 2,804 5,432 8,236 
210 0,583 0,727 4,051 3,195 1,788 2,515 6,324 7,180 2,680 5,300 7,979 
195 0,542 0,676 3,766 2,910 1,706 2,382 5,675 6,530 2,555 5,167 7,723 
180 0,5 0,624 3,474 2,619 1,618 2,242 5,026 5,882 2,425 5,027 7,452 
165 0,458 0,571 3,182 2,327 1,525 2,097 4,396 5,252 2,292 4,882 7,173 

 
Ɍɚɤ ɤɚɤ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ, ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ 𝜑 ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ 

ɷɥɥɢɩɫɚ, ɬɨ ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɉɨɷɬɨɦɭ ɩɨɫɬɪɨɟɧɚ ɩɥɚɜɧɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ ɭɠɟ ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦ ܴ ˋ 𝜑 ɞɨ ɤɨɨɪɞɢɧɚɬɵ. 
ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɩɨɫɬɪɨɟɧ ɦɟɬɨɞɨɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɫ ɩɨɦɨɳɶɸ ɥɢɧɢɢ 
ɬɪɟɧɞɚ, ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ Microsoft Excel ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
3.2. 
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Ɋɢɫɭɧɨɤ 3.2 – ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ܴ = ݂ሺ𝜑ሻ 

 
ɋ ɲɚɝɨɦ ∆𝜑 = ͳͷ° ɫ ɪɢɫɭɧɤɚ 3.2 ɫɧɹɥɢ ɡɧɚɱɟɧɢɹ R ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ. 

Ȼɨɥɶɲɢɣ ɪɚɞɢɭɫ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ: 
ଵ݌  = ுభଶ·௦𝑖௡௔𝑘 = ଵ.଼ହଶ·௦𝑖௡ଷହ = ͳ,͸ͳ ˏ, (3.37) 

 
ɝɞɟ ܽ𝑘 = ͵ͷ°. 

ȼɵɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ݌ଵ ɩɪɢɧɢɦɚɸɬ ɩɨɫɬɨɹɧɧɵɦ ɞɥɹ ɜɫɟɯ ɷɥɥɢɩɬɢɱɟɫɤɢɯ 
ɫɟɱɟɧɢɣ.  

Ɇɟɧɶɲɢɣ ɪɚɞɢɭɫ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ: 
ଶሺ𝜑=ଵହ଴ሻ݌  = ோ−ሺோర+௣భ·ሺଵ−௖௢௦௔𝑘ሻሻଶ·௖௢௦௔𝑘 = ଺,଼଼ଶ−ሺଶ,଻ଽ+ଵ,଺ଵ·ሺଵ−௖௢௦ଷହሻሻଶ·௖௢௦ଷହ = ʹ,͵ʹ͵ ˏ. (3.38) 

 
Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.8. 
 

Ɍɚɛɥɢɰɚ 3.8 – Ɂɧɚɱɟɧɢɹ ɧɚɪɭɠɧɨɝɨ ɢ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɪɚɞɢɭɫɚ 𝝋, ° 𝒑૚, ɦ R, ɦ 𝒑૛, ɦ 
150 

1,613 

2,323 6,882 
135 2,133 6,571 
120 1,927 6,233 
105 1,697 5,857 
90 1,435 5,427 
75 1,126 4,921 
60 0,754 4,313 
45 0,299 3,566 
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ɑɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɜɵɲɟ 

ɩɚɪɚɦɟɬɪɚɦ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.3. 
 

 
Ɋɢɫɭɧɨɤ 3.3 – Ɇɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɫ ɤɪɭɝɥɵɦɢ ɫɟɱɟɧɢɹɦɢ 

 
3.5 Ɋɚɫɱɟɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
3.5.1 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ɉɪɢ ɪɚɫɱɟɬɟ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɭɱɢɬɵɜɚɸɬ ɫɨɜɦɟɫɬɧɨɟ ɜɥɢɹɧɢɟ 

ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 
Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ே𝑎௡˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ସ଻଻ହ଴ଵ଼଻,ହ = ʹ,Ͷͺ ʛʞ˃. (3.39) 

 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ): 
˅∗ܦ  ൒ ሺହ,ଵ∙ʛˍ˓[𝜏ˇˑ˒] ሻ଴,ଷଷ = ሺହ,ଵ∙ଶ,ସ଼ଷଷ ሻ଴,ଷଷ = Ͳ,͹ʹ͸ ˏ. (3.40) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɚɥɚ ɨɤɪɭɝɥɢɥɢ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: ܦ˅ = Ͳ,͹ͷͲ ˏ. 
 



36 
 

3.5.2 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 
 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɤɨɥɶɰɟɜɨɝɨ ɜɢɞɚ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴ˓˃ˇ = ଴,଼∙ே௡˔ˋː˘∙஽భ = ଴,଼∙ସ଻଻ହ଴ଵ଼଻.ହ∙ଷ,ଷହ = ͸Ͳ,ͺʹ ˍʜ. (3.41) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ ݀௡ ɩɪɢɧɹɬ 0,77 ɦ (ɧɚ 

15-20 ɦɦ ɛɨɥɶɲɟ ܦ˅). 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ: 
 ̟ܲ ˇ = ௉˓ ˃ˇௗ˒·ℎ˒ ൑ [̟ܲ ˇ] = ଺଴,଼ଶ଴,଻଻∙଴,ଷ = ʹ͸͵,ʹ͹ ˍʞ˃. (3.42) 

 
Ⱦɨɩɭɫɤɚɟɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ: 
 [̟ܲ ˇ] = ʹͻ · ܷ = ʹͻ · ͳͷ,ͳͳ = Ͷ͵ͺ,ʹ͵ ˍʞ˃; (3.43) 

 ܷ = గ·௡˔ˋː˘˓ ·ௗ˒ଷ଴ = ଷ,ଵସ·ଵ଼଻,ହ·଴,଻଻ଷ଴ = ͳͷ,ͳͳ ˏ/˔ˈˍ. (3.44) 

 
ɍɫɥɨɜɢɟ ݌ɭɞ ൑  ɫɨɛɥɸɞɟɧɨ, ɡɧɚɱɢɬ ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ ɩɪɨɯɨɞɢɬ ɩɨ [ɭɞ݌]

ɭɫɥɨɜɢɹɦ ɧɚɝɪɭɡɤɢ. 

 
3.6 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɤɚɠɭɳɚɹɫɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵː = ே𝑎ୡ୭ୱ 𝜑 = ସ଻,଻ହ଴,଼ହ = ͷ͸,ͳ ʛʑʏ (3.45) 

 
ɝɞɟ ܿݏ݋𝜑 = Ͳ,ͺͷ 
 
ɑɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
݌ʹ  = ଶ௙·଺଴௡˔ˋː˘˓ = ଶ·ହ଴·଺଴ଵ଼଻,ହ = ͵ʹ (3.46) 

 
ɇɚ ɜɵɱɢɫɥɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɩɪɨɜɨɞɢɦ 

ɭɩɪɨɳёɧɧɵɣ ɪɚɫɱёɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 
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Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ: 
 ܵ௣ = ݇ · ܵː = ͳ,Ͳ͹ · ͷ͸,ͳ = ͸Ͳ ʛʑʏ       (3.47) 
 
ɝɞɟ k- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ܿݏ݋𝜑 
 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ: 
 ܵ∗ = ௌːଶ௣ = ହ଺ଷଶ = ͳ,͹͸ ʛʑʏ (3.48) 

 
ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ ɡɚɜɢɫɹɳɢɟ ɨɬ ɧɚɝɪɭɡɤɢ ɢ ɨɬ ɫɩɨɫɨɛɚ ɨɯɥɚɠɞɟɧɢɹ 
 𝜏∗ = ܣ ∗ ܵ∗𝛼 = Ͳ,Ͷͷͳ ∗ ͳ,͹͸଴,ଶଷଽ = Ͳ,ͷʹ (3.49) 
 
ɝɞɟ A ɢ α – ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 
 
Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ: 
𝑖ܦ  = 𝜏∗·ଶ௣గ = ଴,ହଶ·ଷଶଷ,ଵସ = ͷ,ʹ͸ ˏ (3.50) 

 
          ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ, ɧɟ ɛɭɞɟɬ ɥɢ ɩɪɢ ɷɬɨɦ ɞɢɚɦɟɬɪɟ ɩɪɟɜɵɲɚɬɶɫɹ 
ɩɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɜ ɪɚɡɝɨɧɧɨɦ ɪɟɠɢɦɟ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ 
vɩɪ = 160 ɦ/ɫ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ ɤɚɠɭɳɟɣɫɹ ɦɨɳɧɨɫɬɢ S ≤ 175 Ɇȼ ∙ Ⱥ ɢ vɩɪ = 185 
ɦ/ɫ ɩɪɢ S > 175 Ɇȼ ∙ Ⱥ. 

 
ɉɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ: 
˓˒ݒ  = గ·஽𝑖·𝑘˓˃ˊˆ·௡˔ˋː˘˓గ = ଷ,ଵସ·ହ,ଶ଺·ଶ·ଵ଼଻,ହଷ,ଵସ = ͳͲ͵,ʹ͵ ˏ/˔ (3.51) 

 
ɍɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɚɲɢɧɵ: 
 ʠ˃ = ோௌ∗೤ = ଼,ଽଵ,଻଺బ,భబఱ = ͺ,͵ͻ (3.52) 

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ: 
 ݈௔ = ௐ𝑠஽𝑖మ = ଷ଴·ʠ˃·ௌ𝑝஽𝑖మ·గ·௡˔ˋː˘˓ = ଷ଴·଼,ଷଽ·଺଴,ଵଵହ,ଶ଺మ·ଷ,ଵସ·ଵ଼଻,ହ = Ͳ,ͻ͵ ˏ (3.53) 

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɚ ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɬɫɹ 

ɛɥɢɠɚɣɲɟɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɟ 1 ɦ. 
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ɉɨɫɤɨɥɶɤɭ ɨɬɧɨɲɟɧɢɟ ɞɢɚɦɟɬɪ ɊɄ ɦɟɧɶɲɟ 4,5 ɦ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɞɜɟɫɧɨɟ 
ɢɫɩɨɥɧɟɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

 
ȼɧɟɲɧɢɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ (3.54) ɢ 

ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ 
 ݀˅ = ͳ͵ · √ ே𝑎௡˔ˋː˘˓య = ͳ͵ · √ସ଻଻ହ଴ଵ଼଻,ହయ = ͹͹,ͳ ˔ˏ (3.54) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɚɹ ɜɟɥɢɱɢɧɚ ɪɚɜɧɚɹ 75 ɫɦ. 
 
Ɉɛɳɚɹ ɦɚɫɫɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ: 
 
ːˈˆܩ  = ߰ · 𝑖ܦ · ݈௔ = Ͷ͹ ∗ ͷ,ʹ͸ ∗ Ͳ,ͻ͵ = ʹͶ͹ ˕. (3.55) 
 
ɝɞɟ ߰ = (44-50) ɞɥɹ ɩɨɞɜɟɫɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ. 
 
Ⱦɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ: 
௔ܦ  = 𝑖ܦ + ሺͲ,ͷ + Ͳ,ͻሻ = ͷ,ʹ͸ + Ͳ,͹ = ͷ,ͻ͸ ˏ (3.56) 
 
Ɍɨɝɞɚ ɦɚɪɤɢɪɨɜɤɚ ɝɟɧɟɪɚɬɨɪɚ: ɋȼ-596/100-32 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɚɪɚɦɟɬɪɵ ɧɨɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɪɚɫɫɱɢɬɚɧɵ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 

ɩɨ ɬɚɛɥɢɰɟ 3.9 
 

Ɍɚɛɥɢɰɚ 3.9 – Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɟɧɪɚɬɨɪɚ 
ɗɥɟɦɟɧɬ ɝɟɧɟɪɚɬɪɨɚ ɉɚɪɚɦɟɬɪ Ɂɚɜɢɫɢɦɨɫɬɶ Ɂɧɚɱɟɧɢɹ, ɦ 

Cɬɚɬɨɪ 

ȼɵɫɨɬɚ ɤɨɪɩɭɫɚ hcɬ (1,7-1,9) ɨɬ la 1,80 

Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ Dɫɬ (1,05+0,0017*no)Di 7,20 

Ⱦɢɚɦɟɬɪ ɚɤɬ ɫɬɚɥɢ Dɚ Di+(0,5-0,9) 6,01 

ȼɟɪɯɧɹɹ ɤɪɟɫɬɨɜɢɧɚ 
ȼɵɫɨɬɚ ɥɭɱɟɣ (0,1-0,12)Di 0,63 

Ⱦɢɚɦɟɬɪ ɥɭɱɟɣ Dcɬ 7,2 

ɇɢɠɧɹɹ ɤɪɟɫɬɨɜɢɧɚ 
ȼɵɫɨɬɚ (0,25-0,30)Dɲ 1,09 

Ⱦɢɚɦɟɬɪ Dɲ+0,4 5,66 

ɉɨɞɩɹɬɧɢɤ 
ȼɵɫɨɬɚ (0,15-0,2)Di 0,79 

Ⱦɢɚɦɟɬɪ (0,4-0,5)Di 2,10 

ɇɚɞɫɬɪɨɣɤɚ 
ȼɵɫɨɬɚ 0,3-0,5 0,4 

Ⱦɢɚɦɟɬɪ (0,2-0,25)Di 1,05 
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3.7 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

3.7.1 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

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

  
ɉɨ ɦɨɧɨɝɪɚɦɦɟ ɫɩɪɚɜɨɱɧɨɦɭ ɩɨɫɨɛɢɸ [2] ɩɨɞɨɛɪɚɧ ɫɥɟɞɭɸɳɢɣ ɬɢɩ 

ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 1,6/1-40-2,5-2 
ɝɞɟ:  
1,6 – ɨɛɴёɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 
1 – ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɭɞɨɜ; 
40 – ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ɤɝɫ/ᇾɫɦᇿ^2; 
2,5 – ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ɦ^3; 
2 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
 
3.7.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɊɈ, ɬɨ ɜɵɛɢɪɚɟɦ ɗȽɊ ɫ ɨɞɧɢɦ 

ɪɟɝɭɥɢɪɭɸɳɢɦ ɨɪɝɚɧɨɦ. ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [2] ɩɪɢɧɹɬ ɪɟɝɭɥɹɬɨɪ – ɗȽɊ-
2ɂ1-100-11 

ɗȽɊ – ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ 
2ɂ1 – ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ ɦɢɤɪɨɫɯɟɦɚɯ 
100 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ, ɦɦ 
11 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 11-ɝɨ ɢɫɩɨɥɧɟɧɢɹ 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ 

ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ɉɬ ɫɯɟɦɵ ɡɚɜɢɫɢɬ 
ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɝɢɛɤɨɫɬɶ ɨɩɟɪɚɬɢɜɧɵɯ 
ɩɟɪɟɤɥɸɱɟɧɢɣ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɜ ɞɚɥɶɧɟɣɲɟɦ. 

ȼ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɭɡɥɚ ɛɥɢɠɚɣɲɟɣ ɩɨɞɫɬɚɧɰɢɟɣ ɹɜɥɹɟɬɫɹ 
«ȼɚɧɢɧɨ 220 ɤȼ».  

ɂɫɩɨɥɶɡɭɸɬɫɹ ɫɯɟɦɵ ɤɚɤ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ 
ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬɚɤ ɢ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ ɞɥɹ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɍɢɩ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. Ⱦɥɹ 
ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟɟ ɧɚɞɟɠɧɨɫɬɢ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

 
4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. Ɉɩɢɪɚɹɫɶ ɧɚ ɫɩɪɚɜɨɱɧɵɟ ɞɚɧɧɵɟ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧ 
ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ-596/100-32. ɇɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.1 
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Ɍɚɛɥɢɰɚ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 𝑼ːˑˏ, ˍʑ 𝐜ܗ𝐬 𝝋 𝜼 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

,ˏːˑࡿ ʛʑʏ ࡼːˑˏ, ʛʑ˕ ܠ𝒅′′ ܠ𝒅′  𝒅 ͸Ͳ 51 ͳͲ,ͷ Ͳ,ͺͷ ͻ͹,͹ Ͳ,ʹ Ͳ,ʹͺ Ͳ,ͺܠ 

 
4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦ ɫ ɨɞɢɧɨɱɧɵɦ 

ɛɥɨɤɨɦ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 

ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 1% ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 

 ܵ˓˃˔˚ = ௉̟ ˔˕.ˆˈː−௉̝ .ː௖௢௦𝜑ˆˈː = ହଵ−ହଵ·଴,଴ଵ଴,଼ହ = ͷͻ,Ͷ ʛʑʏ, (4.1) 

 
ɝɞɟ ܿݏ݋𝜑˔.ː = 𝜑ˆˈːݏ݋ܿ = Ͳ,ͺͷ. 

 
ɇɚ ɞɚɧɧɵɟ ɦɨɳɧɨɫɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɜɨɞɚ 

«Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɬɢɩɚ ɌȾɐ-80000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɢɥɨɜɨɣ 
ɦɚɫɥɹɧɵɣ ɬɪёɯɮɚɡɧɵɣ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɜɨɡɞɭɯɚ ɢ ɦɚɫɥɚ ɫ 
ɧɟɧɚɩɪɚɜɥɟɧɧɵɦ ɩɨɬɨɤɨɦ ɦɚɫɥɚ.  Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 80000/220 𝐒ːˑˏ, ʛʑʏ 

𝐔, ˍʑ 𝐔ʙʖ, % ∆𝐏ʙʖ, ˍʑ˕ ∆𝐏ʤʤ, ˍʑ˕ ۷ʤʤ, % ʑܷʜ ܷʜʜ ͺͲ ʹͶʹ ͳͲ,ͷ ͳͳ ʹͺͲ ͸Ͳ Ͳ,͸ 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ௠ܶ௔௫ ɢ 
ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ 𝜏. 

 𝜏 = ሺͲ,ͳʹͶ + ೘்𝑎ೣଵ଴ర ሻଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚, (4.2) 

 
ɝɞɟ ௠ܶ௔௫ = Ͷ ˕˞˔. ˚˃˔. ˆˑˇ.  
 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ: 
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˄˃˓ݐ = ͺ͹͸Ͳ − ˒ܶߤ ˎ − ߱ ʑܶ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͺ,ͷ ˚, (4.3) 
 
ɝɞɟ ߤ = ͳ − ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ ɜ ɝɨɞ, 1/ɝɨɞ;  
      ܶ ˒ˎ = ͵Ͳ − ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ, ɱɚɫ.; 
      ߱ = Ͳ,Ͳʹͷ − ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ; 
      ܶ ʑ = ͸Ͳ − ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱɚɫ. 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ̆ ˘ = ݊ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ∙ ͸Ͳ ∙ ͺ͹ʹͺ,ͷ = ͷʹ͵,͹ ʛʑ˕ ∙ ˚. (4.4) 

 
ɝɞɟ ݊ʡ – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɛɥɨɤɟ, ݊ʡ = ͳ; ∆ ʤܲʤ – ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɇȼɬ; ݐ˓˃˄ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ, ɱ. 

 
Ⱦɥɹ 4 ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 ∆ܹ′˘˘ = Ͷ ∙ ∆ܹ̆ ˘ = Ͷ ∙ ͷʹ͵,͹ = ʹͲͻͶ,ͺ ʛʑ˕ ∙ ˚. (4.5) 
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ˒ = ቀ∆௉̱ ˊ௡˕ ቁ ∙ ( ௌ˓˃˔˚ௌːˑˏ,˕˓)ଶ ∙ 𝜏 = ቀଶ଼଴ଵ ቁ ∙ ቀହଽ,ସ଼଴ ቁଶ ∙ ʹͶͲͷ = ͵͹ͳ,͵ ʛʑ˕ ∙ ˚. (4.6) 

 
Ⱦɥɹ 4 ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 ∆ܹ′˒ = Ͷ ∙ ∆ܹ˒ = Ͷ ∙ ͵͹ͳ,͵ = ͳͶͺͷ,ʹ ʛʑ˕ ∙ ˚, (4.7) 

 
ɝɞɟ ܵːˑˏ,˕˓ − ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
       ݊ ˕ − ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: ʗ = ଵߚ ∙ ∆ܹ′˘˘ + ଶߚ ∙ ∆ܹ′˒ = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ʹͲͻͶ,ͺ + Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ∙ ͳͶͺͷ,ʹ = ʹͷ,ͻͶ ˕˞˔. ˓˖˄.,  (4.8) 
 
ɝɞɟ ߚଵ − ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ; ߚଶ − ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɧɚɝɪɭɡɨɱɧɵɯ ɩɨɬɟɪɶ. 

 
4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦ ɫ ɭɤɪɭɩɧɟɧɧɵɦ 

ɛɥɨɤɨɦ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 

ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ 
ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ, ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
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 ܵ˓˃˔˚ = ʹ ∙ ௉̟ ˔˕.ˆˈː−௉̝ .ː௖௢௦𝜑ˆˈː = ʹ ∙ ହଵ−଴,଴ଵ∙ହଵ଴,଼ହ = ͳͳͺ,ͺͲ ʛʑʏ. (4.9) 

 
ɇɚ ɞɚɧɧɵɟ ɦɨɳɧɨɫɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɜɨɞɚ 

«Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɬɢɩɚ ɌɊȾɐɇ-125000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

 
Ɍɚɛɥɢɰɚ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 𝐒ːˑˏ, ʛʑʏ 

𝐔, ˍʑ 𝐔ʙʖ, % ∆𝐏ʙʖ, ˍʑ˕ ∆𝐏ʤʤ, ˍʑ˕ ۷ʤʤ, % ʑܷʜ ܷʜʜ ͳʹͷ ʹͶʹ ͳͲ,ͷ ͳͳ ͵ͺͲ ͻͲ Ͳ,ͷͷ 

 
Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ, ɚɧɚɥɨɝɢɱɧɵɟ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ 

ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ: 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ: 
 𝜏 = ሺͲ,ͳʹͶ + ೘்𝑎ೣଵ଴ర ሻଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚, (4.10) 

 
ɝɞɟ ௠ܶ௔௫ = Ͷ ˕˞˔. ˚˃˔  ˆˑˇ.  
 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ: 
˄˃˓ݐ  = ͺ͹͸Ͳ − ˒ܶߤ ˎ − ߱ ʑܶ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚.     (4.11) 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ̆ ˘ = ݊ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ · ͻͲ · ͺ͹ʹͻ = ͹ͺͷ,͸ ʛʑ˕ ∙ ˚. (4.12) 
 
Ⱦɥɹ 2 ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 ∆ܹ′˘˘ = ʹ ∙ ∆ܹ̆ ˘ = ʹ ∙ ͹ͺͷ,͸ = ͳͷ͹ͳ,ʹ ʛʑ˕ ∙ ˚. (4.13) 
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ˒ = ቀ∆௉̱ ˊ௡˕ ቁ ∙ ( ௌ˓˃˔˚ௌːˑˏ,˕˓)ଶ ∙ 𝜏 = ቀଷ଼଴ଵ ቁ ∙ ቀଵଵ଼,଼ଵଶହ ቁଶ ∙ ʹͶͲͷ =  = ͺʹͷ,͸ ʛʑ˕ ∙ ˚. (4.14) 

 
Ⱦɥɹ 2 ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 ∆ܹ′˒ = ʹ ∙ ∆ܹ˒ = ʹ ∙ ͺʹͷ,͸ = ͳ͸ͷͳ,ʹ ʛʑ˕ ∙ ˚. (4.15) 
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ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 
 ʗ = ଵߚ ∙ ∆ܹ̆ ˘ + ଶߚ ∙ ∆ܹ˒ = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ͳͷ͹ͳ,ʹ + Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ͳ͸ͷͳ,ʹ =  =  ʹͶ,ʹͻ ˕˞˔. ˓˖˄. (4.16) 

 
ȼ ɯɨɞɟ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ 

ɭɫɬɚɧɨɜɤɢ ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɨɜ. Ɍɚɤɠɟ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɚɧɧɚɹ ɫɯɟɦɚ 
ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɧɚɞɟɠɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ. 

 
4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɯɟɦ ɜɵɛɢɪɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɢ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɨɞɢɧɚɤɨɜɵɟ ɜ ɨɛɟɢɯ ɫɯɟɦɚɯ. 

ɋɨɝɥɚɫɧɨ ɋɌɈ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɚ ɬɚɤɠɟ 
ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ ɢɡɨɥɹɰɢɟɣ. 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 
1%: 

 ܵ˔.ː = Ͳ,Ͳͳ ∙ ௉ʒЭʠ௖௢௦𝜑 = Ͳ,ͲͲͷ ∙ ଵଽଵ଴,଼ହ = ʹ,ʹͶ ʛʑʏ. (4.17) 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɡɚɜɨɞɚ ɈɈɈ «ɄɉɆ» ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɌɋɁ-2500/10,5. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 
Ɍɚɛɥɢɰɚ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 𝐒ːˑˏ, ˍʑʏ 

𝐔ʜ, ˍʑ 𝐔ʙʖ, % ʑܷʜ ܷʜʜ 

2500 10,5 6 6 

 
4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ, 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 ݊ = ௉̟ ˔˕.˔˕−௉̝ .ː𝑘∙௉ː ˃˕/௖௢௦𝜑 + ͳ = ଵଽଵ−ଵ,ଽଵଵ,ଶ∙ଵଶହ/଴,଼ହ + ͳ = ͳ,ͻͻ = ʹ, (4.18) 

 
ɝɞɟ ݇ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 220 ɤȼ  Ʉ = 1,2. 
         ܲ ː˃˕ − ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ.  

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 500 ɤȼ ɪɚɜɧɵɦ ݊ = ʹ. 
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˄˃˓ܫ = ௉̟ ˔˕.˔˕−௉̝ .ː√ଷ௡௎ːˑˏ௖௢௦𝜑 = ଵଽଵ−ଵ,ଽଵ√ଷ∙ଶ∙ଶଶ଴∙଴,଼ହ = Ͳ,ʹͻʹ ˍʏ, (4.19) 

 
ɝɞɟ ݊ − ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɜɨɞɨɜ. 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ: 
˚˔˃˓ܫ  = ௧ߙ𝑖ߙ˄˃˓ܫ = Ͳ,ʹͻʹ ∙ ͳ,Ͳͷ ∙ ͳ = Ͳ,͵Ͳ͸ ˍʏ, (4.20) 

 
ɝɞɟ ߙ𝑖 = ͳ,Ͳͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ; 
௧ߙ        = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
ɋɨɝɥɚɫɧɨ [1, ɬɚɛɥ. 3.15] ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ-240/39. ɉɪɨɢɡɜɨɞɢɦ 

ɩɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ, ɫɪɚɜɧɢɜɚɹ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ܫˇˇ = ͸ͳͲ ʏ, 
ɫ ɩɨɫɥɟɚɜɚɪɢɣɧɵɦ  

ɉɪɨɜɟɪɤɚ ɩɨ ɧɚɝɪɟɜɭ ɩɪɨɜɨɞɚ: 
˅˃.˒ܫ  = ௉̟ ˔˕.˔˕−௉̝ .ː√ଷ௎ːˑˏሺ௡−ଵሻ௖௢௦𝜑 = ଵଽଵ−ଵ,ଽଵ√ଷ∙ଶଶ଴∙ଵ∙଴,଼ହ = Ͳ,ͷͺͶ ʏ. (4.22) 

 
ɋɭɳɟɫɬɜɭɟɬ ɭɫɥɨɜɢɟ ɧɚɝɪɟɜɚ: 
ˇˇܫ  >  (4.6)                   ˅˃.˒ܫ
  ͸ͳͲ ʏ > ͷͺͶ ʏ  
 
ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɢ ɩɪɨɜɟɪɤɢ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɩɨ 

ɧɚɝɪɟɜɭ, ɛɵɥ ɜɵɛɪɚɧ ɩɪɨɜɨɞ Ⱥɋ-240/32. ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ240/32 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 

 
Ɍɚɛɥɢɰɚ 4.5 – Ⱦɚɧɧɵɟ ɩɪɨɜɨɞɚ Ⱥɋ-240/32 

Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ, ɲɬ ࢘૙, Ɉɦ/ɤɦ 𝒙૙, Ɉɦ/ɤɦ 𝒃૙ ∙ ૚૙−૟, ɋɦ/ɤɦ 
1  0,118 0,435 2,6 

 
4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱɟɬɚ 
 
ȼ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɫɯɟɦɟ ɪɚɡɥɢɱɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, Ɍɋɇ ɢ ɹɱɟɣɤɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ: 
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ܭ = ˕ܭ݊ + ʡʠʜܭ݉ + ʙʟʢЭܭݐ = Ͷ ∙ ʹͲͳ,ʹ + ͵ ∙ ͹,Ͷ + ͹ ∙ ʹͲͲ,ʹ =  = ͳ,ͺͺͶ ˏˎ˓ˇ. ˓˖˄., (4.27) 
 
ɝɞɟ ݊ − ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
˕ܭ       − ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
      ݉ − ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
ʡʠʜܭ       − ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
ݐ       − ɱɢɫɥɨ ɹɱɟɟɤ ɄɊɍɗ; 
ʙʟʢЭܭ       − ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍɗ. 

Ɂɚɬɪɚɬɵ: 
 ʖ = 𝑖ܭ௡ܨ + ʗ = Ͳ,ͳͷ ∙ ͳ,ͺͺͶ + ʹͷ,ͻͶ · ͳͲ−଺ ≈ ʹͺʹ,ͷ ˏˎ˓ˇ. ˓˖˄., (4.28) 

 
ɝɞɟ ܨ௡ = Ͳ,ͳͷ − ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; 
𝑖ܭ       − ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ; 
      ʗ − ɢɡɞɟɪɠɤɢ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ: 
ܭ  = ˕ܭ݊ + ʡʠʜܭ݉ + ʙʟʢЭܭݐ = ʹ ∙ ͵ʹͻ,ͺ + ͵ · ͹,Ͷ + ͷ ∙ ʹͲͲ,ʹ =  = ͳ,͸ʹ͹ ˏˎ˓ˇ. ˓˖˄, (4.29) 

 
Ɂɚɬɪɚɬɵ: 
 ʖ = 𝑖ܭ௡ܨ + ʗ = Ͳ,ͳͷ ∙ ͳ,͸ʹ͹ + ʹͶ,ʹͻ · ͳͲ−଺ ≈ ʹͶͶ,ͳ ˏˎ˓ˇ. ˓˖˄.; (4.30) 

  ∆= ʖ𝑖భ−ʖ𝑖మʖ𝑖భ ∙ ͳͲͲ% = ଶଽଶ,଺−ଶ଻଼,଺ଶଽଶ,଺ ∙ ͳͲͲ% = Ͷ,͹ͺ %. (4.31) 

  
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɚɪɢɚɧɬɵ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵ, ɢ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɭɞɟɬ 
ɩɪɢɦɟɧɟɧɚ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

 
4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ɋɍ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 

 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɄɊɍɗ–220 ɤȼ ɪɚɜɧɨ 7 (1 ɫɥɭɠɟɛɧɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ, 

2 Ʌɗɉ 220 ɤȼ ɢ  4 ɛɥɨɤɚ). ɉɪɢ ɞɚɧɧɨɦ ɤɥɚɫɫɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɟ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɛɵɥ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɲɢɧ (13 
ɫɯɟɦɚ). ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 4.3. 
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Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ Ɋɍ ȼɇ 220 ɤȼ: 2 ɋɒ 

 
4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 

ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin 
 

4.6.1 Ɋɚɫɱɟɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 xʒ = x′ୢ′ ∙ ୙ːˑˏమୗ ːˑˏ = Ͳ,ʹʹ ∙ ଵ଴,ହమ଺଴  = Ͳ,͵͹ ʝˏ. (4.32) 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 Eʒ = E∗" ∙ U˄ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ˍʑ. (4.33) 

 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 xʡ = ௎ˍ,%ଵ଴଴ ∙ ௎ːˑˏమௌːˑˏ = ଵଵଵ଴଴ ∙ ଶସଶమ଼଴ = ͺͲ,ͷ͵ ʝˏ. (4.34) 
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ɋɢɫɬɟɦɚ: 
 xʠ = ୙ːˑˏమୗ ˍˊ = ଶଷ଴మଶହ଴ = ʹͳͳ ʝˏ. (4.35) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xˎ = x଴,˖ˇ ∙ l = Ͳ,Ͷ͵ͷ ∙ ͸ʹ = ʹ͸,ͻ͹ ʝˏ. (4.36) 

 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ U˄ଵ = ͳ,Ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ. (4.37) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kʡ = ୙ʜʜ୙ʑʜ = ଵ଴,ହଶସଶ = Ͳ,ͲͶ͵. (4.38) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
 rˆ = ୶ʒ୘˃,ʒ∙ω = ଴,ଷ଻ ଴,଴ସ∙ଷଵସ = Ͳ,Ͳ͵ ʝˏ; (4.39) 

 rʚ = ˇ˖,଴ݎ ∙ l = Ͳ,ͳͳͺ ∙ ͸ʹ = ͹,͵ʹ ʝˏ;  (4.40) 
 r˕ = ∆̱ܲ ∙ ௎ːˑˏమௌːˑˏమ = Ͳ,͵ͳͷ ∙ ଶସଶమ଼଴మ = ʹ,ͷ͸ ʝˏ. (4.41) 

 
4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢ ɪɚɫɱɟɬ 

ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin» 

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

ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 
«RastrWin», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 
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Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.7, 4.8, 4.9 ɢ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.5. 
 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɄɊɍɗ 

 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɯɨɞɟ ɝɟɧɟɪɚɬɨɪɚ 
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Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɄɊɍɗ 
 

Ɍɚɛɥɢɰɚ 4.6 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 
Ɍɢɩ ɄɁ Ɍɨɱɤɚ ɄɁ ۷ܖ, ˍʏ 𝐢˖ˇ, ˍʏ 

Ɍɪёɯɮɚɡɧɨɟ ɄɁ 
Ƚɟɧɟɪɚɬɨɪ Ƚ1 18,52 51,83 

ɄɊɍɗ – 220 ɤȼ 8,4 20,4 

Ɉɞɧɨɮɚɡɧɨɟ ɄɁ ɄɊɍɗ – 220 ɤȼ 12,57 30,52 

 
4.6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. Ⱦɥɹ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 

 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ ˏːˑ,ˆܫ = ͳ,Ͳͷ ∙ ͵,͵Ͳ = ͵,Ͷ͸ ˍʏ. (4.42) 
 

Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˕˓−˓˃ = ௌˆ,ːˑˏ√ଷ∙௎˕,ːˑˏ∙ଵ,ଵ = ଺଴√ଷ∙ଶସଶ∙ଵ,ଵ = Ͳ,ͳ͵ ˍʏ. (4.43) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 500 ɤȼ: 

 I˓˃˄.௠௔௫ = ୗ∑√ଷ∙୙ːˑˏ∙ሺ୬ˎሻ = ଵ଼଼,଻ହ√ଷ∙ଶଶ଴∙ଶ = Ͳ,ʹͶͺ ˍʏ. (4.44) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˢˉ = ୗ∑√ଷ∙୙ːˑˏ∙ሺ୬ˎ−ଵሻ = ଵ଼଼,଻ହ√ଷ∙ଶଶ଴∙ଵ = Ͳ,Ͷͻͷ ˍʏ. (4.45) 
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4.7 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 
 

4.7.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 
ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ 
ɡɧɚɱɟɧɢɹɦ, ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
 
1. ɉɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ: 

 ˖ܷ˔˕ ൑ ːܷˑˏ;                                                                                                  (9.1)  
  ͳͲ,ͷ ˍʑ ൑ ͳͷ ˍʑ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
2. ɉɨ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ: 
ˏ˓ːˑܫ  ൑ ௠௔௫ܫːˑˏ ሺܫ ൑   ːˑˏሻ;                                                                           (9.2)ܫ
 ͵,͵Ͳ ˍʏ ൑ ͸,͵Ͳ ˍʏ ሺ͵,Ͷ͸ ˍʏ ൑ ͸,͵Ͳ ˍʏሻ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
  

 3. ɉɨ ɫɢɦɦɟɬɪɢɱɧɨɦɭ ɬɨɤɭ ɨɬɤɥɸɱɟɧɢɹ: 
𝜏˒ܫ  ൑  ˑ˕ˍ.ːˑˏ.;                                                                                                (9.3)ܫ
 ͳͺ,ͷʹ ˍʏ ൑ ͷͲ,ͲͲ ˍʏ.    
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
  
4. ɉɨ ɨɬɤɥɸɱɟɧɢɸ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ: 
 𝑖௔𝜏 ൑ 𝑖௔.ːˑˏ = √ʹ ∙ ˏːˑߚ ∙    ˑ˕ˍ.ːˑˏ.;                                                                (9.4)ܫ
 ͷͳ,ͺ͵ ˍʏ ൑ 𝑖௔.ːˑˏ = √ʹ ∙ Ͳ,Ͷ ∙ ͷͲ,ͲͲ ሺˍʏሻ;  
 ͷͳ,ͺ͵ ˍʏ ൑ ʹͺ,ʹͺ ˍʏ.  
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ɍɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ. ȿɫɥɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 4 – ɩɟɪɟɯɨɞɢɦ ɤ 
ɭɫɥɨɜɢɸ 5. 

5. ɉɨ ɨɬɤɥɸɱɟɧɢɸ ɩɨɥɧɨɝɨ ɬɨɤɚ ɄɁ (ɟɫɥɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 4): 
 √ʹ ∙ 𝜏˒ܫ + 𝑖௔𝜏 ൑ √ʹ ∙ .ˏˑ˕ˍ.ːˑܫ ∙ ሺͳ +  ːˑˏሻ;                                                   (9.5)ߚ
 √ʹ ∙ ͳͺ,ͷʹ + ͷͳ,ͺ͵ ൑ √ʹ ∙ ͷͲ,ͲͲ ∙ ሺͳ + Ͳ,Ͷሻ;      
 ͹͵,͹͵ ˍʏ ൑ ͻͺ,ͻͻ ˍʏ.   
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
                                                    
6. ɇɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
଴˒ܫ  ൑ ,ːˋˇܫ 𝑖˖ ൑ 𝑖ˇˋː;                                                                                     (9.6) 
 ͳͺ,ͷʹ ˍʏ ൑ ͳ͵Ͳ,ͲͲ ˍʏ, ͷͳ,ͺ͵ ˍʏ ൑ ͳ͵Ͳ,ͲͲ ˍʏ.    
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

                                             
7. ɇɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ˍܤ  = ௡,଴ଶܫ ∙ ሺݐˑ˕ˍ. + ௔ܶ,ʒሻ ൑ ଶ˓ˈ˕ܫ ∙  (9.7)                                                            ;˓ˈ˕ݐ
ˍܤ  = ͳͺ,ͷʹଶ ∙ ሺͲ,ͳ + Ͳ,ͲͶͷሻ ሺˍʏଶ ∙ ˔ሻ ൑ ͸͵,ͲͲ ሺˍʏଶ ∙ ˔ሻ;        
 Ͷͻ,͹͵ ˍʏଶ ∙ ˔ ൑ ͸͵,ͲͲ ˍʏଶ ∙ ˔.              
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
     
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ «Pairon Technology» ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ, ɛɵɥ ɜɵɛɪɚɧ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ʑʒʒ − ͳͷ − ͷͲ/͸͵ͲͲ . 
ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ʑʒʒ − ͳͷ − ͷͲ/͸͵ͲͲ  ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7.  
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Ɍɚɛɥɢɰɚ 4.7 − ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ʑʒʒ − ͳͷ − ͷͲ/ ͸͵ͲͲ 
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ɉɪɢ ɜɵɛɨɪɟ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
 
1. ɉɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ: 

 ˖ܷ˔˕ ൑ ːܷˑˏ;                                                                                                  (9.8)  
  ͳͲ,ͷ ˍʑ ൑ ͳͲ,ͷ ˍʑ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 
2. ɉɨ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ: 
ˏ˓ːˑܫ  ൑ ௠௔௫ܫːˑˏ ሺܫ ൑   ːˑˏሻ;                                                                           (9.9)ܫ
 ͵,͵Ͳ ˍʏ ൑ Ͷ,ͲͲ ˍʏ ሺ͵,Ͷ͸ ˍʏ ൑ Ͷ,ͲͲ ˍʏሻ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3. ɇɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 

଴˒ܫ  ൑ ,ːˋˇܫ 𝑖˖ ൑ 𝑖ˇˋː;                                                                                   (9.10) 
 ͳͺ,ͷʹ ˍʏ ൑ ͳʹͷ,ͲͲ ˍʏ, ͷͳ,ͺ͵ ˍʏ ൑ ͳʹͷ,ͲͲ ˍʏ.   
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
                                                
4. ɇɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ˍܤ  ൑ ଶ˓ˈ˕ܫ ∙  (9.11)                                                                                            ;˓ˈ˕ݐ
ˍܤ  = ͳͺ,ͷʹଶ ∙ ሺͲ,ͳ + Ͳ,ͲͶͷሻ ሺˍʏଶ ∙ ˔ሻ ൑ ͷͲ,ͲͲ ሺˍʏଶ ∙ ˔ሻ; 
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Ͷͻ,͹͵ ˍʏଶ ∙ ˔ ൑ ͷͲ,ͲͲ ˍʏଶ ∙ ˔.     
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
         
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɛɵɥ ɜɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ  ʟʑʟʖ − ͳͲ/ͶͲͲͲ ʢʖ.  
ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ʟʑʟʖ − ͳͲ/ͶͲͲͲ ʢʖ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8  
 

Ɍɚɛɥɢɰɚ 4.8 − ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ʟʑʟʖ − ͳͲ/ͶͲͲͲ ʢʖ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɇɨɪɦɚ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ͳͲ,ͷ 
ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ͳʹ,Ͳ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ʏ ͶͲͲͲ,Ͳ 
Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ˍʏ ͳʹͷ,Ͳ 

Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ˍʏ ͷͲ,Ͳ 
ȼɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ˔: 

ɞɥɹ ɝɥɚɜɧɵɯ ɧɨɠɟɣ 
ɞɥɹ ɡɚɡɟɦɥɢɬɟɥɟɣ 

 ͵,Ͳ ͳ,Ͳ 
ɑɚɫɬɨɬɚ, ʒ˙ ͷͲ 

 
4.7.2 ȼɵɛɨɪ ɫɢɧɯɪɨɧɢɡɚɬɨɪɨɜ ɢ ɚɧɚɥɢɡɚɬɨɪɨɜ 

 
Ɍɚɛɥɢɰɚ 4.9 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
ɋɱёɬɱɢɤ ɋɗɌ-4ɌɆ.03Ɇ RS485 0,5 8 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 

  ∑ = 26 ȼ·Ⱥ 

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

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

ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. 
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4.7.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɜɵɛɟɪɟɦ ɌɒɅ-10-0,5-4000/5, ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ 

ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10, ɬɚɤ ɠɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɞɨɥɠɟɧ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɧɟɤɨɬɨɪɵɦ ɭɫɥɨɜɢɹɦ: 

 
Ɍɚɛɥɢɰɚ 4.10 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ - ɌɒɅ-10-0,5-4000/5 
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ɌɒɅ-10-
0,5-4000/5 

 
10 12 4000 1,2 100 70/3 

1) ɉɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ: 
 ːܷˑˏ ൒ ˖ܷ˔˕;                                                                                            (9.12) 
 ͳͲ,ͷ ˍʑ ൒ ͳͲ,ͷ ˍʑ;  
 
2) ɉɨ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ: 
ˏːˑܫ  ൒  ːˑ˓ˏ;                                                                                            (9.13)ܫ
 ͶͲͲͲ ʏ ൒ ͵͵ͲͲ ʏ;  

 
3) ɇɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ːˋˇܫ  ൒  ˑ;                                                                                                (9.14)˒ܫ

 ͳͲͲ ˍʏ ൒ ͳͺ,ͷʹ ˍʏ;  
 
4) ɇɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ଶ˓ˈ˕ܫ  ∙ ˓ˈ˕ݐ ൒ ˍܤ = ଶˑ˒ܫ ∙ ˎˍˑݐ) +  (9.15)                                                        ;(ˊ˓ݐ
 ͹Ͳଶ ∙ ͵ = ͳͶͲ,ͲͲ ˍʏଶ ∙ ˔ ൒ ˍܤ = ͳͺ,ͷʹଶ ∙ ሺͲ,Ͳ + Ͳ,ͲͶͷሻ = Ͷͻ,͹͵ ˍʏଶ ∙ ˔; 
 
5) ɉɨ ɧɚɝɪɭɡɤɟ: 
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 ܼːˑˏ ൒ ܼ;                                                                                                (9.16) 
 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɧɚɝɪɭɡɤɨɣ, 

ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ, ɧɚɝɪɭɡɤɨɣ ɹɜɥɹɟɬɫɹ ɫɱёɬɱɢɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɋɗɌ-4ɌɆ.03Ɇ, ɧɚɝɪɭɡɤɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 0,6 Ɉɦ.  

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ͳ,ʹ ʝˏ ൒ Ͳ,͸ ʝˏ;                                                                                   
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ - ɌɒɅ-10-0,5-4000/5 ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɜɫɟɦ ɭɫɥɨɜɢɹɦ. 
 
4.7.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɬɚɤ ɠɟ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 

ɧɟɤɨɬɨɪɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɜɵɛɟɪɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɇɌɆɂ-10-66ɍɁ, ɩɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ ɧɢɠɟ: 

 
Ɍɚɛɥɢɰɚ 4.11 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ  ɇɌɆɂ-10-
66ɍɁ 

Ɍɢɩ 
ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, 

ɤȼ 

ɇɚɢɛɨɥɶɲɟɟ 
ɪɚɛɨɱɟɟ 

ɧɚɩɪɹɠɟɧɢɟ, 
ɤȼ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, ȼ∙Ⱥ 

ɩɪɢ ɤɥɚɫɫɟ 
ɬɨɱɧɨɫɬɢ 0,5 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, ȼ∙Ⱥ 

ɇɌɆɂ-10-66ɍɁ 10 12 120 1000 
 

1) ɉɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ: 
 ːܷˑˏ ൒ ˖ܷ˔˕;                                                                                            (9.17) 
 ͳͲ,ͷ ˍʑ ൒ ͳͲ,ͷ ˍʑ;  
 
2) ɉɨ ɬɢɩɚɦ ɩɨɞɤɥɸɱɚɟɦɵɯ ɩɪɢɛɨɪɨɜ ɢ ɪɟɥɟ 
 
ɉɨɞɤɥɸɱɚɟɦɵɟ ɩɪɢɛɨɪɵ ɤɥɚɫɫɨɦ ɬɨɱɧɨɫɬɢ 0,5 ɹɜɥɹɸɬɫɹ (ɬɚɛ. 9.2): 

ɚɧɚɥɢɡɚɬɨɪ, ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɢ ɫɱёɬɱɢɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 
 
3) ɉɨ ɜɬɨɪɢɱɧɨɣ ɧɚɝɪɭɡɤɟ: 
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ܵଶːˑˏ ൒ ܵଶ;                                                                                                  (9.18) 
 

ɝɞɟ ܵଶːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ȼ∙Ⱥ; 
 ʹͲͲ ʑ ∙ ʏ ൒ ʹ͸ ʑ ∙ ʏ; 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɇɌɆɂ-10-66ɍɁ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɭɫɥɨɜɢɹɦ. 
 
4.8 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 
 
ɄɊɍɗ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɜɵɫɨɤɢɦɢ ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɷɥɟɝɚɡɚ 
(ɲɟɫɬɢɮɬɨɪɢɫɬɚɹ ɫɟɪɚ SF6) ɢ ɫɜɟɞɟɧɢɟɦ ɤ ɦɢɧɢɦɭɦɭ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɜɵɛɪɚɧɚ ɹɱɟɣɤɚ ɄɊɍɗ əȽȽ-220 
ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 
ɄɊɍɗ ɫɟɪɢɢ əȽȽ-220 ɫ ɬɨɤɨɦ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɫɬɚɧɰɢɢ: ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɹɦɢ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, Ɉɉɇ, ɫɨɜɦɟɳɟɧɧɵɟ ɜ ɡɚɡɟɦɥɟɧɧɨɦ 
ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ, ɡɚɩɨɥɧɟɧɧɨɦ ɷɥɟɝɚɡɨɦ. ȼɵɛɨɪ ɹɱɟɣɤɢ ɄɊɍɗ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ ɬɚɛɥɢɰɟ 4.12. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɱɟɣɤɢ ɄɊɍɗ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13 

 
Ɍɚɛɥɢɰɚ 4.12 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɹɱɟɣɤɢ ɄɊɍɗ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ  U ːˑˏ = ʹʹͲ ˍʑ U ːˑˏ = ʹʹͲ ˍʑ I˓˃˄ ୫a୶ = ʹͶͺ ʏ Iːˑˏ = ͵ͳͷͲ ʏ I୬଴ = ͳʹ,ͷ͹ ɤȺ iˠˎ.˔˕ = ͷͲ ɤȺ i୷ = ͵ʹ,ͷʹ ɤȺ I˕.˔˕ = ͷͲ ɤȺ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͳʹ,ͷ͹ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = ͳͶ,ʹʹ ˍʏଶ ∙ ˔ 

ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ ்ݐ = = ͷͲ ଶ ∙ ͵ = = ͹ͷͲͲ ˍʏଶ ∙ ˔ 
 
Ɍɚɛɥɢɰɚ 4.13 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɱɟɣɤɢ ɄɊɍɗ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ Uɧɨɦ = 220 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 252 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɤȺ 50 

ɉɚɪɚɦɟɬɪɵ ɫɤɜɨɡɧɨɝɨ ɬɨɤɚ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɤȺ 
Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ Id. = 1255 

Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ IT. = 50 
ȼɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɫ 3 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɱɚɫɬɨɬɵ 50 Ƚɰ, ɤȼ 440 
ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɪɨɡɨɜɨɝɨ ɢɦɩɭɥɶɫɚ, ɤȼ 900 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.13 
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ) 
Ⱦɥɹ ɭɱɟɬɚ 0,25s 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 0,5s 
Ⱦɥɹ ɡɚɳɢɬɵ 10ɪ 

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ) 
Ⱦɥɹ ɭɱɟɬɚ 0,2s 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 0,5s 
Ⱦɥɹ ɡɚɳɢɬɵ 3ɪ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 
Ʌɢɧɟɣɧɨɣ ɹɱɟɣɤɢ 3150 

ɋɛɨɪɧɵɯ ɲɢɧ 4000 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɬɚɛɥɢɰɚɯ 5.1, 5.2. 
 

Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  
Ɍɢɩ ɋȼ-596/100-32 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 60 

ɚɤɬɢɜɧɚɹ, Ɇȼɬ 51 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (cosφ) 0,85 

ɱɚɫɬɨɬɚ ɫɟɬɢ, Ƚɰ 50 

ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 187,5 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1115 

ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɝɟɧɟɪɚɬɨɪɚ, ȼ 290 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ xd 0,8 

ɩɟɪɟɯɨɞɧɨɟ x’d 0,28 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ x’’d 0,2 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ/ɮɚɡɚ 0,5 

 
Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ  

Ɍɢɩ ɌȾɐ-80000/220 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 80 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 242 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 11,00 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/Δ 

 
5.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ. 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ːˆሺଵሻܫ  = ௌːˑˏ√ଷ∙௎ːˑˏ = ଺଴଴଴଴√ଷ∙ଵ଴,ହ = ͵͵ͲͲ ʏ, (5.1) 

 
ɝɞɟ ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; 
      ܷ ːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
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ːˆሺଶሻܫ  = ூːˆሺభሻ∙௄˔˘௄˕˕ = ଷଷ଴଴∙ଵସ଴଴଴/ହ = Ͷ,ͳʹ ʏ, (5.2) 

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

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ: 
.˒ˑˇ.˕ˋˎˇܫ  = ͳ,ͳ ∙ ˕ˑ˓ܫ = ͳ,ͳ ∙ ͳͳͳͷ = ͳʹʹ͹ ʏ. (5.3) 

 
ɉɨ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɫɭɳɟɫɬɜɭɸɳɭɸ ɫɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ 

ɋɌɋ-320-1400-2,5 ɍɏɅ4. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
Ɍɨɤ (ɞɥɢɬ/ɮɨɪɫ), Ⱥ 1400 2340 

ɇɚɩɪɹɠɟɧɢɟ (ɞɥɢɬ/ɮɨɪɫ), ȼ 320 490 

 ʠʡ – ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɬɢɪɢɫɬɨɪɧɚɹ; ʠ – ɩɨ ɫɯɟɦɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ; 
*ɱɢɫɥɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɚɧɚɥɨɜ ɧɟ ɭɤɚɡɚɧɨ; ͵ʹͲ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ʑ; ͳͶͲͲ – ɧɨɦɢɧɚɥɶɧɵɣ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ, ʏ; 
ɉɨɬɨɥɨɤ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɜɨɡɛɭɠɞɟɧɢɹ (ɤɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ) ɧɟ ɦɟɧɟɟ – ʹ,ͷ; 
ɉɨɬɨɥɨɤ ɩɨ ɬɨɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɧɟ ɦɟɧɟɟ – ʹ,Ͳ ˑ. ˈ. ; 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɮɨɪɫɢɪɨɜɤɢ ɧɟ ɦɟɧɟɟ ͷͲ ˔ˈˍ. ; ʢʤʚͶ – ɤɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ. 
 
ȼɵɛɢɪɚɟɦ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 

ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɸ ɮɨɪɫɢɪɨɜɤɢ ɋɌɋ, ɬɨɤ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɨɟ ɬɨɤɭ ɞɥɢɬɟɥɶɧɨɝɨ ɪɟɠɢɦɚ ɋɌɋ. Ȼɵɥ ɜɵɛɪɚɧ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.4. 

 
Ɍɚɛɥɢɰɚ 5.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɌɋɁɉ-1600/10-ȽɌ-ɍ3 

Ɇɨɳɧɨɫɬɶ, ɤȼȺ Uɜɟɧɬ, ȼ Uɩɪɟɨɛ,ȼ Iɩɪɟɨɛ,Ⱥ 

1342 475 600 2000 

  
Ⱦɚɥɟɟ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍȿ ɧɚ 

ɩɟɪɟɝɪɭɡɨɱɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ. 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍȿ 
ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɱɟɪɟɡ ɧɟɝɨ ɬɨɤɚ ɮɨɪɫɢɪɨɜɤɢ, ɚ ɬɚɤɠɟ ɩɟɪɟɞ ɷɬɢɦ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɬɨɤ ܫː˕ˈ 

ˈ˕ːܫ  = ˄ˑˈ˓˒ܫ ∙ ˘˔ܭ = ʹͲͲͲ ∙ Ͳ,ͺͳ͸ = ͳ͸͵ʹ ʏ; (5.4) 
 

Ɍɨɝɞɚ: 
 ݇˒ˈ˓ = ூ˗ ∙𝑘˔˘ூː˕ˈ  = ଶଷସ଴∙଴,଼ଵ଺ଵ଺ଷଶ = ͳ,ͳ͹. (5.5) 

 
ɝɞɟ ܫ˗ – ɬɨɤ ɮɨɪɫɢɪɨɜɤɢ, Ⱥ; ݇˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɭɱɢɬɵɜɚɟɦɵɣ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɩɨɫɬɨɹɧɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɤ ɩɟɪɟɦɟɧɧɨɦɭ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,816; ܫ˒˓ˈˑ˄ – ɬɨɤ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ. 
 
ɉɨ ɞɚɧɧɵɦ ɩɨ ɩɟɪɟɝɪɭɡɤɢ ɬɨɤɚ ɢ ɜɪɟɦɟɧɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɝɪɭɡɤɢ, 

ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 5.5, ɜɢɞɧɨ, ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɩɟɪɟɝɪɭɡɤɚ 
ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɫɨɫɬɚɜɢɬ ɛɨɥɟɟ 60 ɦɢɧ. 

 
Ɍɚɛɥɢɰɚ 5.5 – Ⱦɨɩɭɫɬɢɦɵɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 

ɉɟɪɟɝɪɭɡɤɚ ɩɨ ɬɨɤɭ, % 20 30 40 50 60 
ɞɥɢɬɟɥɶɧɨɫɬɶ, ɦɢɧ 60 45 32 18 5 

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

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
 
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-596/100-32: 

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

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 100% ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ;  
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 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
 Ʉɨɧɬɪɨɥɶ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɧɚɩɪɹɠɟɧɢɹ Ʉɂɇ; 
 Ʉɨɧɬɪɨɥɶ ɧɚɥɢɱɢɹ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/500: 
● Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
● Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
● Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ ʹʹͲ ˍʑ; 
● Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ ሺʙʗʑ − ʹʹͲሻ; 
● Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
● Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ͳͲ,ͷ ˍʑ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
● Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
● Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
● Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ 

ɄɁ); 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

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

(ɌɇɁɇɉ); 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ʹʹͲ ˍʑ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ ʹʹͲ ˍʑ. 
 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ; 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 
 
ɇɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɌɋɁɉ-1600/10-Ɇ-ɍ3 
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● Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
● Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ. 
 
5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

 
5.3.1 Ɂɚɳɢɬɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ. ɆɌɁ ɢ ɌɈ 

 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɵ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 

ɬɨɱɤɟ 1 – ɩɟɪɟɞ ɜɵɩɪɹɦɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɢ ɜ ɬɨɱɤɟ 2 – ɩɨɫɥɟ 
ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 
Ɍɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 1 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 5.6 
ʙʖ ଵሺଷሻܫ  = ா"௑೏"  ːˑˏ ˆˈː,                                                                                           (5.6)ܫ

 
ɝɞɟ ܧ" – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,08 

ɨ.ɟ.; ܺௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ܫːˑˏ ˆˈː – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, ɤȺ. 
ʙʖ ଵሺଷሻܫ  = ଵ,଴଼଴,ଶ ∙ ͵,ʹͻͻ = ͳ͹,ͺͳ ˍʏ. 

 
Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 1 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 5.7. 
ʙʖ ଵሺଶሻܫ  = √ଷଶ ʙʖ ଵሺଷሻܫ ,                                                                                                (5.7) 

 

ɝɞɟ ܫʙʖ ଵሺଷሻ  - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 1. 
ʙʖ ଵሺଶሻܫ  = √ଷଶ ∙ ͳ͹,ͺͳ = ͳͷ,Ͷ͵ ˍʏ.  
 
Ɍɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 2 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 5.8. 
ʙʖ ଶሺଷሻܫ  = ୍˕.ːˑˏሺభሻ௎𝑘 ∙ ͳͲͲ%,                                                                                      (5.8) 

ɝɞɟ I˕.ːˑˏሺଵሻ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
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 I˕.ːˑˏሺଵሻ = ௌːˑˏ√ଷ୙ːˑˏ = ଵଷସଶ√ଷ∙ଵ଴,ହ = ͹͵,ͺ ʏ,  (5.9) 

  
ɝɞɟ 𝑘ܷ  - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 
ʙʖ ଶሺଷሻܫ  = ଻ଷ,଼଺ ∙ ͳͲͲ% = ͳʹ͵Ͳ ʏ.  

 
Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 2 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 5.10. 
ʙʖ ଶሺଶሻܫ  = √ଷଶ ∙ ͳʹ͵Ͳ = ͳͲ͸ͷ ʏ.  (5.10) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.11. 

ʛʡʖ ˓˔ܫ  = 𝑘ː𝑘˗𝑘˔˘ூ˓ˑ˕𝑘˅௡ʡʡ௡ʡʔ ,                                                                                       (5.11) 

 
ɝɞɟ ݇ː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɞɥɹ ɞɚɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ 1,2; ݇˗ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɫɢɪɨɜɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ 2,5; ܫ˓ˑ˕ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ; ݇˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ 0,8; ݊ʡʡ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ݊ʡʔ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ, ɫɱɢɬɚɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ  ݊ʡʔ = ௎ˆˈː௎ʜʡʔ = ଵ଴ହ଴଴ସ଻ହ = ʹʹ,ͳ.                                                                        

ʛʡʖ ˓˔ܫ  = ଵ,ଶ∙ଶ,ହ∙଴,଼ଵ଺∙ଵଵଵହ଴,଼∙ଶ଴∙ଶଶ,ଵ = ͹,͹ʹ ʏ.  

 
Ɋɚɫɫɱɢɬɚɟɦ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɰɟɩɢ ɪɨɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ ȼɇ 

ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (5.12): 
ːˑˏ.ʡʔ ሺଶሻܫ  = ூ˕.ːˑˏ௡˕.˕.        (5.12)  

ːˑˏ.ʡʔ ሺଶሻܫ  = ଻ଷ,଼ ସ଴,଴଴ = ͳ,ͺͶ ʏ  

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ (5.13): 
ʛʡʖ ሺˑ.ˈ.ሻ.˓˔ܫ  = ூ˔˓.ʛʡʖூːˑˏ.ʡʔ ሺమሻ         (5.13)  

ʛʡʖ ሺˑ.ˈ.ሻ.˓˔ܫ   = ଻,଻ଶଵ,଼ସହ = Ͷ,ͳͺ ˑ. ˈ.  
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Ʉɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.14 ɢ ɞɨɥɠɟɧ 

ɜɵɩɨɥɧɹɬɶ ɭɫɥɨɜɢɟ 5.15. 
 ݇˚ = ூʙʖ ೘𝑖೙ூ˔˓ ʛʡʖ௡ʡʡ,                                                                                             (5.14) 

 
ɝɞɟ ܫʙʖ ௠𝑖௡ – ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɩɨɥɭɱɢɜɲɢɣɫɹ ɦɢɧɢɦɚɥɶɧɵɦ (ɞɜɭɯɮɚɡɧɵɣ 
ɜ ɬɨɱɤɟ 2). 
 ݇˚ ൒ ͳ,ͷ                                                                                                      (5.15) 

   ݇˚ = ଵ଴଺ହ଻,଻ଶ∙ସ଴ = ͵,Ͷͷ ൒ ͳ,ͷ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.16. 
ʡʝ ˓˔ܫ  = 𝑘ːூʙʖ మሺయሻ௡ʡʡ ,                                                                                              (5.16) 

 
ɝɞɟ ݇ː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɞɥɹ ɞɚɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ 1,4; ܫʙʖ ଶሺଷሻ  – ɬɨɤ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɜ ɬɨɱɤɟ 2; ݊ʡʡ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ;                                                                    
ʡʝ ˓˔ܫ  = ଵ,ସ∙ଵଶଷ଴ସ଴ = Ͷ͵,ͲͶ ʏ.  

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.17 ɢ ɞɨɥɠɟɧ 

ɜɵɩɨɥɧɹɬɶ ɭɫɥɨɜɢɟ 5.18. 
 ݇˚ = ூʙʖ భሺమሻூ˔˓௡ʡʡ,                                                                                                             (5.17) 

 ݇˚ ൒ ʹ                                                                                                                         (5.18) 
 ݇˚ = ଵହସଷ଴ସଷ,଴ସ∙ସ଴ = ͺ,ͻ͸ ൒ ʹ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
ʡʝ.˓˔ܫ  = ூ˔˓.ʡʝூːˑˏ.ʡʔ ሺమሻ                                                                                                          (5.19) 

ʡʝ ˓˔ܫ  = Ͷ͵,ͲͶͳ,ͺͶ = ʹ͵,͵͵ ˑ. ˈ. 
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5.3.2 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: Iɧɨɦ. = 3300 Ⱥ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: ηɬɬ=4000/5Ⱥ. 

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

ʜʐሺʜሻܫ  = ˑˇːܭ ∙ 𝑖݂ ∙ ːܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͵͵ͲͲ = ͳ͸Ͷ,ͻͷ ʏ,  (5.20) 
 
ɝɞɟ ܭˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɵɣ 0,5; 
       ݂ 𝑖 – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɚɹ 0,1; 
 .ː – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɵɣ 3300 Ⱥܫ       

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ːܭ ∙  ʜʐሺʜሻ (5.21)ܫ

 
ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.21) ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ: 

ʠʟ.଴ܫ  ൒ ʹ ∙ ͳ͸Ͷ,ͻͷ = ͵ʹͻ,ͻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙  .ʜܫ
ʠʟ.଴ܫ  = Ͳ,ͳͷ ∙ ːܫ = Ͳ,ͳͷ ∙ ͵͵ͲͲ = ͶͻͶ,ͺͷ ʏ. (5.22) 

 
ɋɪɚɜɧɢɦ ɩɨɥɭɱɟɧɧɭɸ ɭɫɬɚɜɤɭ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ ɫ 

ɬɨɤɨɦ ɬɪёɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ ܭଶ: 
ʠʟ.ʝܫ  ൒  ௄మሺଷሻ                                                                                                             (5.23)ܫ
 ͶͻͶ,ͺͷ ൑ ͳʹ͵Ͳ ʏ  
 
Ɋɚɛɨɬɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɫ ɞɚɧɧɨɣ ɭɫɬɚɜɤɨɣ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ 

ɧɟɫɟɥɟɤɬɢɜɧɨɟ ɨɬɤɥɸɱɟɧɢɟ. ȼɵɛɢɪɚɟɦ ɭɫɬɚɜɤɭ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɩɨ ɭɫɥɨɜɢɸ ʹ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɩɚɫɚ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɦ ɩɨɥɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɌɌ  − ͳͲ%:  
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௄మሺଷሻܫ         ∙ ͳ,ͳ                                                                                                                 (5.24) 
 ͳʹ͵Ͳ ∙ ͳ,ͳ = ͳ͵ͷ͵ ʏ                                                                                               
 
Ɉɩɪɟɞɟɥɢɦ ɭɫɬɚɜɤɭ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ:  
ʠʟ∗ܫ  = .ˈ.௄మሺଷሻ ˑܫ = ூ𝐾మሺయሻூʜʝʛ                                                                                            (5.25) 

ʠʟ∗ܫ  = .ˈ.௄మሺଷሻ ˑܫ = ͳ͵ͷ͵͵͵ͲͲ = Ͳ,Ͷͳ ˑ. ˈ. 
 

2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ܭʡ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

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

ʛʏʙʠܫ  = ா೏"௫೏" ∙  ː (5.26)ܫ

 
ɝɞɟ ܧௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,13; 
"ௗݔ        – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,2. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ˑˇːܭ ∙ ʛʏʙʠܫ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ଵ,ଵଷ଴,ଶ ∙ ͵͵ͲͲ = ͳͺ͸Ͷ ʏ, (5.27) 

 
ɝɞɟ ܭʏʞ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɜɧɵɣ 2. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ , (5.28) 

 
ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 2; 
 .ʡ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ, 30462,9Ⱥܫ      

 
ȼɵɩɨɥɧɢɦ ɪɚɫɱёɬ ɫ ɭɱёɬɨɦ ɬɨɤɚ ɬɨɪɦɨɠɟɧɢɹ. 
Ɍɨɤ ɬɨɪɦɨɠɟɧɢɹ ɜ ɪɟɠɢɦɟ ɩɪɨɬɟɤɚɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ ɦɚɤɫɢɦɚɥɶɧɵɯ 

ɫɤɜɨɡɧɵɯ ɬɨɤɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ʡܫ = ሺ௠௔௫ሻ˅ˍ˔ܫ√ ∙ ሺ௠௔௫ሻ˅ˍ˔ܫ) − (ʜʐሺʙʖሻܫ ∙ cos  (2.29)                                      ,ߙ

 
ɝɞɟ ߙ − ɭɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ ɬɨɤɨɜ ɩɥɟɱ ɡɚɳɢɬɵ; ɜ ɩɪɨɟɤɬɧɵɯ ɪɚɫɱёɬɚɯ 
ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ ɪɚɜɧɵɦ ɨɬ ͳͲ° ɞɨ ʹͲ°; 
 

ሺ௠௔௫ሻ˅ˍ˔ܫ  = ௄భሺଷሻܫ = ͳ͹,ͺͳ ˍʏ 
ʡܫ  = √ͳ͹,ͺͳ ∙ ሺͳ͹,ͺͳ − ͳ,ͺ͸Ͷሻ ∙ cos ͳͲ° = ͳ͸,͹ʹ ˍʏ  
 
Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ ܭʡ:  

ʡܭ  > ଵ଼଺ସ∙ଶଵ଺଻ଶ଴ = Ͳ,ʹʹ; 

 
ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɢ ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ» 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,ͷ. 
 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵହ∙ூː଴,ଷ = ଴,ସଵ଴,ହ = Ͳ,ͺʹ ˑ. ˈ. (5.30) 

 
4) Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɪɦɨɡɧɨɣ ɬɨɤ В, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ 

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

ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ସଵ଴,ହ = Ͳ,ͺʹ.   (5.31) 

 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 2 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
5) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ: ܫˑ˕˔ = ሺʹ − ͳʹሻ ∙  ˏːˑܫ

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɨɬɫɟɱɤɢ: 
˔˕ˑܫ  = ͸ ∙  ːˑˏ (5.32)ܫ

 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 

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

 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

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

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ. ɉɟɪɜɵɣ ɨɪɝɚɧ 
(U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 
Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ 
ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 
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ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ UɈ ɗɅ.ɋɌ. 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = Ͳ,ͻ͸ͷ ˏˍʣ˗˃ˊ˖, (5.33) 

 
ɝɞɟ ɋȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ ɪɚɜɧɚɹ 1,08; 
      ɋɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
      ɋɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
      ɋ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ଴ܷ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠΣ = Ͳ,ͷ ∙ Ͷ͸,ͷ͹ ∙ ଴,଴ଵଶ଴,଴ଵଶ+଴,ଽ଺ହ = ʹͺ͸,Ͳ ʑ, (5.34) 

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

 ଴ܷ = ଵଷ ∙ ܷʜʝʛ ʑʜ √͵ = ଵଷ⁄ ∙ ଶସଶ√ଷ = Ͷ͸,ͷ͹ ˍʑ. (5.35) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 



71 
 

஼ܫ = ͳ,͹͵ ∙ ܷʚ ∙ ߱ ∙ ʠΣ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͵ͳͶ ∙ Ͳ,ͻ͸ͷ ∙ ͳͲ−଺ = ͷ,ͷ ʏ, (5.36) 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ʠܷʟ ൒ ʙʜʙʑ ∙ ௎బ Эʚ.ʠʡ௡ʡʜ , (5.37) 

 
ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
      ݊ ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; 
      ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; 
      ݊ ʡʜ = ଵ଴,ହ√ଷ∙଴,ଵ/ଷ = ͳͺͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ. 
 ʠܷʟ ൒ ଵ,ହ଴,ଽହ ∙ ଶ଼଺,଴ଵ଼ଵ,ଽ; 

 ʠܷʟ ൒ ʹ,Ͷͺ ʑ. 
 ଴ܷ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ 

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

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

 ʤ = ଵʙʡ+ଶ (5.38) 

 
ɉɪɢ ܭʡ = ͳ,͵ ɨɪɝɚɧ ଴ܷଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ ͵Ͳ,͵ % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ Ͳ,ͷ ˔ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

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

 
5.3.4 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
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஼ܷʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵହ଻ହ଴ଵହ଻ହ଴/ଵ଴଴ = ͳͶͲ ʑ, (5.39) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

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

ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ஼ܷʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵହ଻ହ଴ଵହ଻ହ଴/ଵ଴଴ = ͳʹͲ ʑ. (5.40) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

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

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.3.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 

ଶ∗ܫ  = ூమூʜ,  (5.41) 

 
ɝɞɟ ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  
 .ʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢܫ      

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

ʓʝʞݐ  = ஺ூ∗మమ , (5.42) 

 
ɝɞɟ ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶ˔ˋˆːሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ: 
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ଶ˔ˋˆː∗ܫ = Ͳ,Ͳ͹; ܫଶ˔ˋˆː = Ͳ,Ͳ͹ ∙  ʜ. (5.43)ܫ
 

ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɚɤ ɤɚɤ ɨɬɫɭɬɫɬɜɭɸɬ ɞɚɧɧɵɟ ɞɨɩɭɫɬɢɦɨɝɨ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɨɛɦɨɬɤɚɯ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɚɫɱɟɬɟ ɩɪɢɧɢɦɚɟɦ ɬɪɟɛɨɜɚɧɢɹ 
ɉɌɗ ɤ ɞɨɩɭɫɬɢɦɨɦɭ ɭɪɨɜɧɸ ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ⱦɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɫ ɤɨɫɜɟɧɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɨɛɦɨɬɨɤ ɬɨɤ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ͳͶ%. 

ɉɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ܫ∗ଶ = Ͳ,ͳͶ ˑ. ˈ. − ɫɞɟɥɚɟɦ ɨɛɪɚɬɧɵɣ ɩɟɪɟɫɱёɬ ɩɨ 
ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɡɧɚɱɟɧɢɢ 
ɬɨɤɚ ܫଶ:ɉɪɢ ɷɬɨɦ: 

ʓʝʞݐ  = ஺ூ∗మమ , (5.44) 

ʓʝʞݐ  = ͵ͲͲ,ͳͶଶ = ͳͷ͵Ͳ,͸ͳ ˔ 

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

ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଵସଵ,ଶ = Ͳ,ͳʹ,  (5.45) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ଶʞʢʠʙ∗ܫ  = Ͳ,ͳʹܫː. (5.46) 
ଶʞʢʠʙ∗ܫ  = Ͳ,ͳʹ ∙ ͵ʹͻͻ = ͵ͻͷ,ͺͺ ʏ 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳʹ. 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ଷ଴ሺூ∗మሻమ, (5.47) 
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Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.6: 

 
Ɍɚɛɥɢɰɚ 5.6 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

I2/Iɧ 
1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 188 333 700 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 

 
Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 
ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɹɬɨ: ݐʛʗʜ = Ͳ,ͷ ˔, t ݐʛʏʙʠ =ͳͷ͵Ͳ ˔. ɍɫɬɚɜɤɭ ݐʛʗʜ ɡɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ ɪɟɤɨɦɟɧɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɨ 

ɜɨɡɦɨɠɧɨɣ ɢɡ ɢɦɟɸɳɟɝɨɫɹ ɞɢɚɩɚɡɨɧɚ ɭɫɬɚɜɨɤ ሺͲ,ͷ ˔ˈˍ. ሻ.  
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
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ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ)  

Ɂɧɚɱɟɧɢɟ ɩɨɥɧɨɝɨ ɜɪɟɦɟɧɢ ɨɯɥɚɠɞɟɧɢɹ ɡɚɞɚёɬɫɹ ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ 
ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɭɫɬɚɜɤɚ ɦɨɠɟɬ ɛɵɬɶ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 
ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: 

ˎ˘ˑݐ  = ʏூమ ˇˎ.  ˇˑ˒.∗ మ ;                                                                                             (5.48) 

 
ɉɪɢ ɷɬɨɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɭɬɨɱɧɟɧɨ ɩɪɢ ɧɚɥɚɞɤɟ. 
 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

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

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

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

.ଶʠ.ʖ∗ܫ  ൑ ூమʛʗʜሺమሻʙʦ ; (5.49) 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱёɬ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܵ˄˃ˊ = ͳͲͲ ʛʑʏ;  
 ˄ܷ˃ˊଵ = ͳͲ,ͷ ˍʑ;  
 ˄ܷ˃ˊଶ = ʹ͵Ͳ ˍʑ. 
ଵˊ˃˄ܫ  = ௌ˄˃ˊ√ଷ∙௎˄˃ˊభ                                                                                                 (5.50) 

ଵˊ˃˄ܫ  = ଵ଴଴∙ଵ଴య√ଷ∙ଵ଴,ହ଴ = ͷͶͻͺ,͸ ʏ  
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ଶˊ˃˄ܫ = ௌ˄˃ˊ√ଷ∙௎˄˃ˊమ                                                                                              (5.51) 

ଶˊ˃˄ܫ  = ଵ଴଴∙ଵ଴య√ଷ∙ଶଷ଴,଴଴ = ͷʹͳ,Ͳ ʏ  

 ܺ∗ˆˈː.˄˃ˊ. = ܺௗ ′′ ∙ ௎ːˑˏమௌːˑˏ ∙ ௌ˄˃ˊ௎˄˃ˊమమ                                                                                 (5.52) 

 ܺ∗ˆˈː.˄˃ˊ. = Ͳ,ʹͲ ∙ ଶସଶ,଴଴మ଺଴ ∙ ଵ଴଴,଴଴ଶଷ଴,଴଴మ = Ͳ,͵͹ ˑ. ˈ.  
 ܺ∗˕˓−˓˃.˄˃ˊ. = ௎ˍ%ଵ଴଴ ∙ ௎ːˑˏమௌːˑˏ ∙ ௌ˄˃ˊ௎˄˃ˊమమ                                                                                (5.53) 

 ܺ∗˕˓−˓˃.˄˃ˊ. = ͳͳͳͲͲ,ͲͲ ∙ ʹͶʹ,ͲͲଶͺͲ,ͲͲ ∙ ͳͲͲ,ͲͲʹ͵Ͳ,ͲͲଶ = Ͳ,ͳͷ ˑ. ˈ. 
 ܺ∗ʚЭʞ.˄˃ˊ. = 𝜌 ∙ ݈ ∙ ܵ˄˃ˊ˄ܷ˃ˊଶଶ  

 ܺ∗ʚЭʞ.˄˃ˊ. = Ͳ,ͳͳͺ ∙ ͸ʹ ∙ ͳͲͲʹ͵Ͳ = Ͳ,ͲͳͶ ˑ. ˈ. 
ሺଷሻʙʖ∗ܫ  = ா∗௑∗ˆˈː.˄˃ˊ.+௑∗˕˓−˓˃.˄˃ˊ.+௑∗ʚЭʞ.˄˃ˊ.                                                                (5.54) 

ሺଷሻʙʖ∗ܫ  = ଵ଴,ଷ଻+଴,ଵହ+଴,଴ଵସ = ͳ,ͺ͹ ˑ. ˈ.  
ሺଶሻଶ.ʙʖ∗ܫ  = √ଷଶ∙√ଷ ∙  ሺଷሻˍˊ.                                                                                    (5.55)∗ܫ

ሺଶሻଶ.ʙʖ∗ܫ  = √ଷଶ∙√ଷ ∙ ͳ,ͺ͹ = Ͳ,ͻͶ ˑ. ˈ.  
 
ɉɟɪɟɜɟɞɟɦ ɜ ɢɦɟɧɨɜɚɧɧɵɟ ɟɞɢɧɢɰɵ: 

ሺଶሻːːଶ∗ܫ  = .ˊˍ.ሺଶሻଶ∗ܫ ∙  ଵ;                                                                                    (5.56)ˊ˃˄ܫ
ሺଶሻːːଶ∗ܫ  = Ͳ,ͻͶ ∙ ͷͶͻͺ,͸ = ͷͳͶͳ,ʹ ʏ  
 
Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɦ ɬɨɤ ɜ ɫɨɨɬɜɟɫɬɜɢɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
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ଶʛʗʜሺଶሻܫ = ூ∗ሺమሻːːమ𝑘˕˕ ;                                                                                                  (5.57) 

ଶʛʗʜሺଶሻܫ  = ͷͳͶͳ,ʹͶͲͲͲ/ͷ = ͸,Ͷ͵ ʏ 

 
Ɍɨɝɞɚ ɭɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
.ˊ.˔ ଶܫ  ൑ ூమʛʗʜሺమሻ௄˚ ,                                                                                                       (5.58) 

 
ɝɞɟ ʙ˚ = ͳ,͵ − ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 
.ˊ.˔ ଶܫ  ൑ ͸,Ͷ͵ͳ,͵ = Ͷ,ͻͶ  ʏ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 

ɨɬɫɟɱɤɢ ɢɡ ɞɢɚɩɚɡɨɧɚ Ͳ,ͷ − Ͳ,ͺ ܫːˑˏ.ˆˈː.. ɉɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ܭ˚ > ͳ,͵. ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Ͳ,ͺ ∙  ..ːˑˏ.ˆˈːܫ

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɟɞɢɧɢɰɚɯ: 
.ˊ.˔ ଶ∗ܫ  = Ͳ,ͺ ∙  (5.59)                                                                                              ;ˊ˃˄ܫ
ˊ..˔ ଶ∗ܫ  = Ͳ,ͺ ∙ Ͷ,ͻͶ  = ͵,ͻͷ ʏ  

 
Ɍɨɝɞɚ:  

˚ܭ  = ூమሺమሻூమ ˔.ˊ. ;                                                                                                           (5.60) 

˚ܭ  = ͸,Ͷ͵͵,ͻͷ = ͳ,͸͵; 
 

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

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ͹,Ͳ ˔ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɒɋȼ ʹʹͲ ˍʑ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ͹,ͷ ˔ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ʹʹͲ ˍʑ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ͺ,Ͳ ˔ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.3.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

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

ɍɫɬɚɜɤɚ ɬɨɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ , (5.61) 

 
ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
ʑܭ       = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ଵʠʗʒʜܫ  = ଵ,଴ହ∙ଷଷ଴଴଴,ଽ଼ = ͵ͷ͵Ͷ,͸ ʏ  

 
ɍɫɬɚɜɤɚ ɬɨɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ ɱɟɪɟɡ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ: 
ଵʠʗʒʜ ʡʡܫ  = ூభʠʗʒʜ௡˕.˕. ;  (5.62)  

ଵʠʗʒʜ ʡʡܫ  = ͵ͷ͵Ͷ,͸ͺͲͲ = Ͷ,Ͷʹ ʏ 

 
ɍɫɬɚɜɤɚ ɬɨɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 

.ˈ.ଵ ʠʗʒʜˑܫ  = ூభʠʗʒʜ ʡʡூːˆሺమሻ    (5.63)  

.ˈ.ଵ ʠʗʒʜˑܫ  = ସ,ସଶ ସ,ଵଶ = ͳ,Ͳ͹ ˑ. ˈ.  
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ t = ͸ ˔. 
 
 

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

ɍɫɬɚɜɤɚ ɬɨɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ଵʞʢʠʙܫ  = ௄ː∙ூభʠʗʒʜ௄˅ˑˊ˅ . (5.64) 
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ɝɞɟ ܭː = ͳ,Ͳͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭ˅ˑˊ˅ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ଷହଷସ,଺଴,ଽ଼ = ͵ͺͻͷ,͵ ʏ  

 
ɍɫɬɚɜɤɚ ɬɨɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ ɱɟɪɟɡ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ: 
ଵʞʢʠʙ ʡʡܫ  = ூభʞʢʠʙ௡˕.˕.   (5.65)  

ଵʞʢʠʙ ʡʡܫ  = ଷ଼ଽହ,ଷ଼଴଴,଴଴ = Ͷ,ͺ͹ ʏ  

 
ɍɫɬɚɜɤɚ ɬɨɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 

.ˈ.ଵ ʞʢʠʙˑܫ  = ூభʞʢʠʙ ʡʡூːˆሺమሻ      (5.66)  

.ˈ.ଵ ʞʢʠʙˑܫ  = ସ,଼଻ସ,ଵଶ = ͳ,ͳͺ ˑ. ˈ.  
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 

ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (Ɍɚɛɥɢɰɚ 2.4): 

 
Ɍɚɛɥɢɰɚ 5.7 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ࡵࡵʜ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 
(ɫ) 3600 1200 500 350 270 150 75 5 5 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4: 
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Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 

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

ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͳ ˔. 

 
1) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɬɨɤɚ ɨɪɝɚɧɚ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ଵʝʡʠܫ  = ଵ,ଶ଴∙ூːˑˏ.˔˕˃˕଴,ଽ଼    (5.67)  

ଵʝʡʠܫ  = ଵ,ଶ଴∙ଷଶଽଽ଴,ଽ଼ = ͶͲ͵ͻ,͸ ʏ   
 
ɍɫɬɚɜɤɚ ɬɨɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ ɱɟɪɟɡ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ: 
ଵʝʡʠ ʡʡܫ  = ூభ ʝʡʠ௡˕.˕. ;  (5.68)  

ଵʝʡʠ ʡʡܫ  = ସ଴ଷଽ,଺଼଴଴,଴଴ = ͷ,Ͳͷ ʏ  

 
ɍɫɬɚɜɤɚ ɬɨɤɚ ɨɪɝɚɧɚ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: ܫଵ ʝʡʠˑ.ˈ. = ூభʝʡʠ ʡʡூːˆሺమሻ    (5.69)  
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.ˈ.ଵ ʝʡʠˑܫ = ହ,଴ହସ,ଵଶ = ͳ,ʹʹ ˑ. ˈ.  
 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ <. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ʠܷʟ = ଴,଺଼∙௎ʜʝʛ௄˅ˑˊ˅∙௡ʡ ;  (5.70)  

 

ʠܷʟ = Ͳ,͸ͺ ∙ ͳͲͷͲͲ,ͲͲͳ,Ͳ͵ ∙ ͳͲͷ,ͲͲ = ͸͸,Ͳʹ ʑ. 
 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ͹,Ͳ ˔ ɧɚ ɒɋȼ, ͹,ͷ ˔ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ʹʹͲ ˍʑ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ͺ,Ͳ ˔ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

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

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ II  ɤɜɚɞɪɚɧɬɟ ɫɨ 
ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV  ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 200 ɤȼ Ɇɨɦɢɧɫɤɚɹ Ƚɗɋ 
– ɉɋ: 
 ܼଵ ൑ ʜܭ ∙ ቀܼʡ + ௓భʚ′௄ʡ ቁ, (5.71) 

 
ɝɞɟ ܭʜ = Ͳ,ͺ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ; ܭʡ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼଵʚ′ = ʹ͸,ͻ͹ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ ʹʹͲ ˍʑ: 

 ܼʡ = ௎ʙʖ∙௎ʑʜௌːˑˏ ଶ
. (5.72) 
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ܼʡ = భబ,ఱబభబబ ∙ଶସଶ,଴଴଼଴,଴଴ ଶ = ͺͲ,ͷ͵ ʝˏ  

 
Ɍɨɝɞɚ: 
 ܼଵ ൑ Ͳ,ͺͲ ∙ ቀͺͲ,ͷ͵ + ଶ଺,ଽ଻ଶ,଴଴ ቁ  

 ܼଵ ൑ ͹ͷ,ʹͳ ʝˏ 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ ʜܭ ∙ (ܷʙʖ ∙ ௌːˑˏሺˆˈːሻௌːˑˏሺʡʜሻ + ௓భʚ′௄ʡ ∙ ௌːˑˏሺˆˈːሻ௎ʑʜమ ). (5.73) 

 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺͲ ∙ ( ͳͳͳͲͲ ∙ ͸ͲͺͲ + ʹ͸,ͻ͹ʹ,ͲͲ ∙ ͸ͲʹͶʹ,ͲͲଶ) 

 ܼଵ ˑ.ˈ. ൑ Ͳ,Ͳ͹ͻ ˑ. ˈ.  
 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄, (5.74) 

 
ɝɞɟ ܼ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
 ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହ଴మ଼଴ = ͳ,͵ͺ ʝˏ   (5.75) 

 ܼଵ = Ͳ,Ͳ͹ͻ ∙ ͳ,͵ͺ = Ͳ,ͳͲͻ ʝˏ 
 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ˔.ˊ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳͲͻ ∙ రబబబఱభబ,ఱబ,భబ = Ͳ,ͺ͵͵ ʝˏ. (5.76) 

 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

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

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ Ͳ,ͷ ˔ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ʹʹͲ ˍʑ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ʡʠʜ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ͳ,Ͳ ˔ 
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ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ 
ɫɛɪɨɫ ʏʟʖ. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴,ହ଴∙ଵ଴య√ଷ∙ଷଷ଴଴ = ͳ,ͺͶ ʝˏ, (5.77) 

 
ɝɞɟ ܫʜʏʒʟ - ɧɨɦɢɧɚɥɶɬɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

 
Ʉɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ ɬɚɤ ɭɤɚɡɚɧɚ ɜ ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, 

ɞɚɥɟɟ ɮɨɪɫɢɪɨɜɚɧɧɵɣ ɬɨɤ ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶɫɹ ɫɨɝɥɚɫɧɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ: ܫʣ = ʹ,Ͳ ˑ. ˈ.   
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,Ͳ ∙  .ʜʝʛܫ
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ = Ͳ,Ͷ͹ͷ ˑ. ˈ.; (5.78) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼଴଴,ଽହ∙ଵ,଼଴ = Ͳ,Ͷʹͳ. (5.79) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͷ,ͳͲ°. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ସ଻ହଵ,ଵ଴ = Ͳ,Ͷ͵ ˑ. ˈ.; (5.80) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,Ͷ͵ ∙ ଵ଴,ହ଴మ଼଴ = Ͳ,͸Ͳ ʝˏ. (5.81) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: 
 ܼ஼ ʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଺଴∙ସ଴଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = Ͷ,ͷ͵ ʝˏ ʝˏ.  (5.82) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͷ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ʹͲ%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼʠʛଵ =Ͳ,ͳ͹ ʝˏ, ܼʠʛଶ = Ͳ,ͻͳ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
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ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ͹,Ͳ ˔ ɧɚ ɒɋȼ, ͹,ͷ ˔ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ʹʹͲ ˍʑ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ʡʠʜ, ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ͺ,Ͳ ˔ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

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

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

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

ʟ ʠʗʒʜܫ  = ௄ʜ∙ூʜʝʛ.ʟ௄ʑ , (5.83) 
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ɝɞɟ ܫʜʝʛ.ʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 
௉ ʠʗʒʜܫ  = ଵ,଴ହ∙ଵଵଵହ,଴଴∙଴,଼ଵ଺଴,ଽ଼∙భబ,ఱబబ,రళఱ = ͶͶ,ͳͲ ʏ  

ɍɫɬɚɜɤɚ ɬɨɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ ɱɟɪɟɡ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ: 

௉ ʠʗʒʜ ʡʡܫ  = ூ𝑃 ʠʗʒʜ.௡˕.˕.   (5.84)  

௉ ʠʗʒʜ ʡʡܫ  = ସସ,ଵ଴ଶ଴ = ʹ,ʹͲ ʏ  

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ ɜɨ ɜɬɨɪɢɱɧɨɣ ɰɟɩɢ: 
ˑ˕.ːˑˏ.ሺଶሻ˓ܫ  = ூːˑˏ.˓ˑ˕.∙௄ʠʤ௡˕.˕.∙௄ʡʔ   (5.85)  

ˑ˕.ːˑˏ.ሺଶሻ˓ܫ  = ଵଵଵହ,଴଴∙଴,଼ଵ଺ଶ଴,଴଴∙భబ,ఱబబ,రళఱ = ʹ,Ͳ͸ ʏ  

 
ɍɫɬɚɜɤɚ ɬɨɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

.ˈ.ʠʗʒʜˑ ˓ܫ  = ூ𝑃 ʠʗʒʜ ʡʡூ˓ˑ˕. ːˑˏ.ሺమሻ   (5.86)  

.ˈ.ʠʗʒʜˑ ˓ܫ  = ʹ,ʹͲ ʹ,Ͳ͸ = ͳ,Ͳ͹ ˑ. ˈ. 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ.  
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
௉ ʞʢʠʙܫ  = ௄ːூˇˎˋ˕.ˇˑ˒.∙௄ʠʤ௄˅ˑˊ˅∙௄ʡʔ   (5.87)  

௉ ʞʢʠʙܫ  = ଵ,଴଼∙ଵଶଶ଻,଴଴∙଴,଼ଵ଺଴,ଽ଼∙భబ,ఱబబ,రళఱ = Ͷͻ,ͻʹ ʏ  

 
ɍɫɬɚɜɤɚ ɬɨɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ ɱɟɪɟɡ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ: 
௉ ʞʢʠʙ ʡʡܫ  = ூ𝑃 ʞʢʠʙ.௡˕.˕.   (5.88)  

௉ ʞʢʠʙ ʡʡܫ  = ସଽ,ଽଶ ଶ଴,଴଴ = ʹ,ͷͲ ʏ  
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ɍɫɬɚɜɤɚ ɬɨɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
.ˈ.ʞʢʠʙˑ ˓ܫ  = ூ𝑃 ʞʢʠʙ  ʡʡூ˓ˑ˕. ːˑˏ.ሺమሻ   (5.89)  

.ˈ.ʞʢʠʙˑ ˓ܫ  = ʹ,ͷͲʹ,Ͳ͸ = ͳ,ʹͳ ˑ. ˈ. 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

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

ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.5. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 
Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, 

I/Iɧ 
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1,15 

 
1,2 

 
1,25 

 
1,3 

 
1,4 

 
1,5 

 
2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 

 

 
Ɋɢɫɭɧɨɤ 5.8 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

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

 
ɍɫɬɚɜɤɚ ɬɨɤɚ ɨɪɝɚɧɚ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
௉ ʡʝܫ  = ଶ,ଶ∙ூˇˎˋ˕.ˇˑ˒.∙௄ʠʤ௄˅ˑˊ˅∙௄ʡʔ   (5.90)  

௉ ʡʝܫ  = ଶ,ଶ∙ଵଶଶ଻,଴଴∙଴,଼ଵ଺଴,ଽ଼∙భబ,ఱబబ,రళఱ = ͳͲͳ,͸ͺ ʏ  
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ɍɫɬɚɜɤɚ ɬɨɤɚ ɨɪɝɚɧɚ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ ɱɟɪɟɡ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ: 
௉ ʡʝ ʡʡܫ  = ூ𝑃 ʡʝ.௡˕.˕.   (5.91)  

௉ ʡʝ ʡʡܫ  = ଵ଴ଵ,଺଼ଶ଴,଴଴ = ͷ,Ͳͺ ʏ  

 
ɍɫɬɚɜɤɚ ɬɨɤɚ ɨɪɝɚɧɚ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ: 
.ˈ.ʡʝˑ ˓ܫ  = ூ𝑃 ʡʝ ʡʡூ˓ˑ˕. ːˑˏ.ሺమሻ   (5.92)  

.ˈ.ʡʝˑ ˓ܫ  = ହ,଴଼ ଶ,଴଺ = ʹ,Ͷ͹ ˑ. ˈ.  
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ 

ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɒɗ1113 
ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɄɊȺ». ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɪɚɛɨɬɭ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ. 

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

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 

 
5.5 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 

Ƚ,ɬɚɛɥɢɰɚ Ƚ.1, Ƚ.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɤɥɚɫɫ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ.  
ɉɥɨɬɢɧɚ ɢɡ ɝɪɭɧɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ʜ = ͹ͻ ˏ, ɝɪɭɧɬ ɫɤɚɥɶɧɵɣ – II  ɤɥɚɫɫ 
ɉɥɨɬɢɧɚ ɛɟɬɨɧɧɚɹ, ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ, ʜ = ͹ͻ ˏ, ɝɪɭɧɬ ɫɤɚɥɶɧɵɣ – II  ɤɥɚɫɫ ˖ܰ˔˕ = ͳͻͳʛʑ˕–  III  ɤɥɚɫɫ 
ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ 

ɚɜɚɪɢɢ ȽɌɋ ɫɬɪɟɦɢɬɫɹ ɤ 0. – IV ɤɥɚɫɫ 
ɂɬɨɝ: Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ  ɧɚɡɧɚɱɟɧ ɩɨ ɧɚɢɜɵɫɲɟɦɭ ɢɡ ɬɪɟɯ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

- II  ɤɥɚɫɫ 
 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
ʒʒʞߘ  = ʜʞʢߘ + ℎ௦ = ͳͺͲ,ͲͲ + ͷ,ͷ͸ͳ = ͳͺͷ,ͷ͸ ˏ, (6.1) 

 
ɝɞɟ ℎ௦ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ℎ௦  =  ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ = Ͷ,ͻͶ + Ͳ,Ͳʹͳ + Ͳ,͸ = ͷ,ͷ͸ͳ ˏ, (6.2) 

 
ɝɞɟ  ℎ௥௨௡ଵ% – ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; 
       ∆ℎ௦௘௧ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; 
       ܽ  − ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɞɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ a =0,6 ɦ. 

 
6.1.2 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
 ∆ℎ௦௘௧ = ୛ܭ ∙  ௏ೢ మ∙L୥∙ୢ ∙ cosȽ = Ͳ,ͲͲͲͲͲʹͳ ∙ ଶ଴మ∙ହ଴଴଴ଽ,଼ଵ∙ଷ଺,ହ = Ͳ,Ͳͳʹ ˏ,  (6.3) 

 
ɝɞɟ ௪ܸ= 20 ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 
  .୛ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚܭ      
୛ܭ   =  ͵ ∙ ሺͳ + Ͳ,͵ ∙ ܸሻ ∙ ͳͲ − ͹ =  ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹͲሻ ∙ ͳͲ−଻  =  = Ͳ,ͲͲͲͲͲʹͳ. (6.4) 
 

Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ ɩɪɢ 0°=ߙ, L = 5000 ɦ,  
 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
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݀ = ∇ʜʞʢ−∇ʓʜʝଶ = ଵ଼଴,଴଴−ଵ଴଻,଴଴ଶ = ͵͸,ͷͲ ˏ. (6.5) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 

 ௚௅௏మೢ = ଽ,଼ଵ∙ଵହସ଼ଶଷమ = ʹͺ,͹; (6.6) 

 ௚௧௏ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶଷ = ͻʹͳ͵, (6.7) 

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

ɉɨ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫ Ⱥ.1] ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɨɜɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ: 

 

–ɞɥɹ ௚௅௏మೢ = ͳʹʹ,͸͵: 
௚ℎ௏మೢ = Ͳ,Ͳʹ; ௚்௏ೢ = ͳ,͹                                  (6.8) 

 

–ɞɥɹ ௚௧௏ೢ = ͳͲͷͻͶ,ͺ: 
௚ℎ௏మೢ = Ͳ,Ͳͺͷ; 

௚்௏ೢ = Ͷ,ͳ                                      (6.9) 

 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ௚ℎ௏మೢ = Ͳ,Ͳʹ; 
௚்௏ೢ = ͳ,͹ ɢ ɨɩɪɟɞɟɥɹɟɦ 

ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ. 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ:  
 ܶ = ଵ,଻∙௏ೢ௚ = ଵ,଻∙ଶ଴ଽ,଼ଵ = ͵,Ͷ͹ ˔. (6.10) 

 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
 ℎ = ଴,଴ଶ∙௏ೢ మ௚ = ଴,଴ଶ∙ଶ଴మଽ,଼ଵ = Ͳ,ͺʹ ˏ. (6.11) 

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
ௗߣ  = ௚்మଶగ = ଽ,଼ଵ∙ଷ,ସ଻మଶ∙ଷ,ଵସ = ͳͺ,͹͸ ˏ; (6.12) 

 d >  Ͳ,ͷߣௗ (6.13) 
 

ɉɨ ɮɨɪɦɭɥɟ 6.13: ͵͸,ͷ > Ͳ,ͷ ∙ ͳͺ,͹͵ = ͻ,͵ͺ ˏ − ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɟ. 
ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 



90 
 

ℎଵ% = ℎ ∙̅̅ ̅ 𝑖ܭ = Ͳ,ͺʹ ∙ ʹ,Ͳͻ = ͳ,͹Ͳ ˏ,  (6.14) 
 

ɝɞɟ ܭ𝑖 − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱥ1, ɪɢɫ Ⱥ.2] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ௚௅௏మೢ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ). ɉɪɢɧɢɦɚɟɦ ܭ𝑖 = ʹ,Ͳͻ; 

       ℎ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎ௥௨௡ଵ%  =  ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ%  = ͳ ∙ Ͳ,ͻ ∙ ͳ,Ͷ ∙ ʹ,͵ ∙ ͳ,͹Ͳ =  = Ͷ,ͻͶ ˏ, (͸.ͳͷሻ 

 
ɝɞɟ ݇௥ ɢ ݇௣ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɬɚɛɥ. Ⱦ1]; ݇௥  = 1, ݇௣ = 0,9 ɞɥɹ ɨɬɤɨɫɚ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, ɭɤɪɟɩɥɟɧɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ; 
         ݇ ௦௣ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɬɚɛɥ. Ⱦ2] ɩɪɢ  
m = ctg φ =2 ɢ Vw = 20 ɦ/ɫ, ݇௦௣ = 1,4; 
         ݇ ௥௨௡  – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɪɢɫ. Ⱦ1] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ. 
 ఒ೏̅̅̅̅ℎభ% = ଵ଼,଻଺ଵ,଻଴ = ͳͳ,Ͳͳ, (6.16) 

 .2,3= ݊ݑݎ݇ ˈˇˆ 
 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 Qˑ˔ːˏ˃ˍ˔ = ͹ͶͲ,ͷ ˏଷ/˔ ; 
 Q˒ˑ˅ˏ˃ˍ˔ = ͺͶͻ,ͷ ˏଷ/˔ ; 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢ ɩɪɨɩɭɫɤɟ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ 

ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ 
ɫɥɭɱɚɟ: ܪˑ˔ː = ∇ʜʞʢ − ʢʜʐ(ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː ),             (6.17) 

˅ˑ˒ܪ  = ∇ʣʞʢ − ʢʜʐ(ܳˏ˃ˍ˔.˓˃˔˚˒ˑ˅ ).             (6.18) 
ˑ˔ːܪ  = ͳͺͲ,ͲͲ –  ͳͳͺ,͵ͳ =  ͸ͳ,͸ͻ ˏ , 
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˅ˑ˒ܪ = ͳͺͳ,ͲͲ –  ͳͳͺ,ͺͷ =  ͸ʹ,ͳͷ  ˏ. 
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱёɬɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ. 
Ɉɩɪɟɞɟɥɹɸɬ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɦɨɳɧɨɫɬɢ: ܳʒʏ = ே ʒʏଽ,଼ଵ∙ுˑ˔ːሺ˒ˑ˅ሻ∙ŋ = ସ଻,଻ହ∙ଵ଴యଽ,଼ଵ∙଺ଵ,଺ଽ∙଴,ଽଶଶ = ͺ͸,Ͳ ˏଷ/˔;  (6.19) 

 
ɝɞɟ ˆܰ˃ = Ͷ͹͹ͷͲ ˍʑ˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; ܪˑ˔ː = ͸ͳ,͸ͻ  – ɧɚɩɨɪ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɪɢɜɵɦɢ ɫɜɹɡɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɪɚɫɯɨɞɟ; ܪ˒ˑ˅ = ͸ʹ,ͳͷ - ɧɚɩɨɪ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɪɢɜɵɦɢ ɫɜɹɡɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɪɚɫɯɨɞɟ; η = Ͳ,ͻʹʹ – ɤɩɞ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

 ܳˆ˃ˑ̝ ː = Ͷ͹͹ͷͲͻ.ͺͳ ∙ ሺ͸ͳ,͸ͻ − Ͳ,͵ሻ ∙ Ͳ,ͻʹʹ  = ͺ͸,Ͳ ˏଷ̝, 
 ܳˆ˃˒ˑ ˅ = Ͷ͹͹ͷͲͻ.ͺͳ ∙ ሺ͸ʹ,ͳͷ − Ͳ,͵ሻ ∙ Ͳ,ͻʹʹ  =  ͺͷ,͵ ˏଷ̝. 
 
ɋɨɝɥɚɫɧɨ ɋɉ 58.13330.2019 ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ 

ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ - m, ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ: 
m=(n-1) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ݊≤6; 
m=(n-2) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɨɬ ɫɟɦɢ ɞɨ ɞɜɟɧɚɞɰɚɬɢ ɜɤɥɸɱɢɬɟɥɶɧɨ; 
m = (n - 3) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɨɬ ɬɪɢɧɚɞɰɚɬɢ ɞɨ ɜɨɫɟɦɧɚɞɰɚɬɢ 

ɜɤɥɸɱɢɬɟɥɶɧɨ; 
m = (n - 4) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɛɨɥɟɟ ɜɨɫɟɦɧɚɞɰɚɬɢ. 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ m=3. 
Ɉɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɨɣ ɢ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ: 

 ܳʒЭʠˑ˔ː = ܳˆ˃ˑ̝ ː ∙ ݉,              (6.20) 
 ܳʒЭʠ˒ˑ˅ = ܳˆ˃˒ˑ ˅ ∙ ݉.              (6.21) 

 ܳʒЭʠˑ˔ː = ͺ͸,Ͳ ∙ ͵ =  ʹͷͺ,Ͳ ˏଷ̝, 
 ܳʒЭʠ˒ˑ˅ = ͺͷ,͵ ∙ ͵ =  ʹͷ͸,ͲͶ ˏଷ̝. 

 
Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɫɪɚɛɨɬɤɢ: 
 ܳ௖ = ௏˒ ˑ+௏˒ ˓்̝ ˓ ,              (6.22) 
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ɝɞɟ ܸ˒ ˑ = ͳ,ʹ͵͹ ˍˏଷ – ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ܸ˒ ˓ = Ͳ,ͷʹͺ ˍˏଷ- ɨɛɴёɦ 

ɩɨɬɨɤɚ ɡɚ ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ (ɩɨ ɝɢɞɪɨɝɪɚɮɭ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ); ʡ˔˓ = ʹͳͲʹͶͲͲͲ ˔ 
- ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ; 
 ܳ௖ = ܸ˒ ˑ + ܸ˒ ˓̝ܶ ˓ = ሺͳ,ʹ͵͹ +  Ͳ,ͷʹͺሻ  ∙ ͳͲଽʹͳͲʹͶͲͲͲ = ͺͶ,Ͳ ˏଷ̝. 
 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫɨɫɬɚɜɥɹɟɬ:  
 Qɦɚɤɫ.ɪɚɫɱ

ɨɫɧ = ܳɦɚɤɫ.ɪɚɫɱ
ɨɫɧ − ܳȽɗɋ

ɨɫɧ − ܳ௖ ,           (6.23) 
 Qɦɚɤɫ.ɪɚɫɱ

ɩɨɜ = ܳɦɚɤɫ.ɪɚɫɱ
ɩɨɜ − ܳȽɗɋ

ɩɨɜ − ܳ௖ ,          (6.24) 
 
 
 

ɝɞɟ Qɦɚɤɫ.ɪɚɫɱ
ɨɫɧ  – ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 

ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɞɥɹ II ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɣ; Qɦɚɤɫ.ɪɚɫɱ

ɩɨɜ  – ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ II ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɣ; 
 Qɦɚɤɫ.ɪɚɫɱ

ɨɫɧ = ͹ͶͲ,ͷ  –  ʹͷͺ,Ͳ –  ͺͶ,Ͳ =  ͵ͻͺ,͸ ˏଷ̝ ; 
 Qɦɚɤɫ.ɪɚɫɱ

ɩɨɜ = ͺͶͻ,ͷ –  ʹͷ͸,ͲͶ –  ͺͶ,Ͳ =  ͷͲͻ,ͷ ˏଷ̝ ; 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɞɪɭɝɢɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

(ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ). Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɦɨɝɭɬ 
ɫɛɪɚɫɵɜɚɬɶɫɹ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ ɢɥɢ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. Ⱦɨɧɧɵɣ 
ɜɨɞɨɫɛɪɨɫ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɨɩɨɪɨɠɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɠɟ 
ɜɨɞɨɫɩɭɫɤɨɦ (ɜɨɞɨɜɵɩɭɫɤɨɦ). ɉɨɥɧɨɟ ɨɩɨɪɨɠɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɨɠɟɬ 
ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ȽɌɋ. 

Ɂɚɞɚɞɢɦɫɹ ɞɢɚɦɟɬɪɨɦ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ D=1,5ɦ. 
Ɋɚɫɫɱɢɬɚɟɦ ɨɬɦɟɬɤɭ ɜɨɞɨɜɵɩɭɫɤɚ ɐɈ: 
 ∇ʥʝ = ∇˒ˑˎ˃ ˆ˃ˎˈ˓ˈˋ + ℎˆ˃ˎˈ˓ˈˋ + ʹ,͹ͷ,            (6.25) 

 
ɝɞɟ∇˒ˑˎ˃ ˆ˃ˎˈ˓ˈˋ= ͳͷˏ – ɨɬɦɟɬɤɚ ɩɨɥɚ ɝɚɥɟɪɟɢ; 
 ℎˆ˃ˎˈ˓ˈˋ = ͵ˏ - ɜɵɫɨɬɚ ɝɚɥɟɪɟɢ; 
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 ∇ʥʝ = ͳͳͲ + ͵,ͷ + ʹ,͹ͷ = ͳͳ͸,ʹͷˏ, 
 

ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ H: 
 ʜ = ∇ʜʞʢ+∇ʢʛʝଶ − ∇ʥʝ,               (6.26) 

 ʜ = ͳͺͲ +  ͳ͹ͷ,Ͷͺʹ − ͳͳ͸,ʹͷ = ͸ͳ,Ͷͻ ˏ. 
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ: 
˅˅ݍ  = ߤ ∙ ߱ ∙ √ʹ ∙ ͻ,ͺͳ ∙  (6.27)              ,ܪ

 
ɝɞɟ ߤ = Ͳ,ͺ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; ߱ = ͳ,͹͹ ˏଶ- ɩɥɨɳɚɞɶ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ 

ɨɬɜɟɪɫɬɢɹ; 
˅˅ݍ  = Ͳ,ͺ ∙ ͳ,͹͹ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͸ͳ,Ͷͻ = Ͷͻ,ͳ ˏଷ̝. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ: ݊ = ொ೎(6.28)                 , ˅˅ݍ 

 ݊ = ଼ସ,଴ସଽ,ଵ = ͳ,͹ͳ  
 
ɉɨɫɤɨɥɶɤɭ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɞɜɭɯ, ɩɪɢɧɢɦɚɟɦ 

ɞɜɚ ɨɬɜɟɪɫɬɢɹ ɩɨ 1,5 ɦɟɬɪɚ. 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ:  
ܤ  = ொ˓௤˅ ,                 (6.29) 

 
ɝɞɟ ݍ˅– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, 

˅ݍ  = ͳ,ʹͷ ∙  ௣ ,                (6.30)ݍ
 

ɝɞɟ ݍ௣– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, 
௣ݍ  = ܸː ˓ ∙ ℎː˄ ,                (6.31) 
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ɝɞɟ ܸː ˓–  ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɶɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɞɧɚ 5 ɦ/ɫ]; ℎː˄ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳˑ˔ː.୫a୶ ଵ% –11,31 ɦ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 q୮ = ͷ ∙  ͳͳ,͵ͳ =  ͷ͸,ͷͷ ˏଷ/˔ ; 
 q˅ = ͳ,ʹͷ ∙  ͷ͸,ͷͷ =  ͹Ͳ,͸ͻ  ˏଷ/˔ ; 
 ʑ = ଷଽ଼,଺଻଴,଺ଽ = ͷ,͸Ͷ  ˏ. (6.32) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɢ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɡɚɩɚɫ ɧɚ ɫɥɭɱɚɣ ɩɨɜɵɲɟɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɤɚɤ ɧɚɛɥɸɞɟɧɢɟ ɡɚ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦ ɪɹɞɨɦ ɪɟɤɢ ɜɟɞёɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ, ɚ ɩɪɨɟɤɬɢɪɭɟɦɨɟ 
ɫɨɨɪɭɠɟɧɢɟ ɞɨɫɬɚɬɨɱɧɨ ɨɬɜɟɬɫɬɜɟɧɧɨɟ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɜɟɥɢɱɢɬɶ ɜɨɞɨɫɥɢɜɧɨɣ 
ɮɪɨɧɬ ɞɥɹ ɩɪɨɩɭɫɤɚ ɜɨɡɦɨɠɧɵɯ ɤɪɢɬɢɱɟɫɤɢɯ ɪɚɫɯɨɞɨɜ, ɩɨɷɬɨɦɭ ɲɢɪɢɧɚ 
ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚɡɧɚɱɚɟɬɫɹ ɪɚɜɧɨɣ 8 ɦɟɬɪɚɦ. ɋɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ 
ɩɪɨɥɟɬɚ b ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯ. ɪɟɝɥɚɦɟɧɬɨɦ. ɉɪɢɧɢɦɚɟɦ b = 4. ȼ 
ɢɬɨɝɟ: 2 ɩɪɨɥɟɬɨɜ ɩɨ 4ɦ. 

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

ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: ܪ଴ଵˑ˔ː = ( Qɪɚɫɱ

ɨɫɧ௠஻√ଶ௚)ଶ/ଷ = ቀ ଷଽ଼,଺଴,ସଽ∙଼∙√ଶ∙ଽ.଼ଵቁଶ ଷ⁄ =  ͺ,Ͳͺ ɦ,   (6.33) 

 
ɝɞɟ m=0,49 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
଴ଶˑ˔ːܪ  = ( Qɪɚɫɱ

ɨɫɧ௠ఌ𝜎೙஻√ଶ௚)ଶ/ଷ = ቀ ଷଽ଼,଺଴,ସଽ∙଴,଻଻∙ଵ∙଼∙√ଶ∗ଽ,଼ଵቁଶ/ଷ = ͻ,͸͵  ˏ, (6.34) 

 
ɝɞɟ 𝜎௡ = ͳ – ɞɥɹ ɧɟɩɨɞɬɨɩɥɟɧɧɨɝɨ ɜɨɞɨɫɥɢɜɚ; 
 .ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ − ߝ       
ߝ  = ͳ − Ͳ,ʹ ∙ ቀ𝜉+ሺ௡−ଵሻ𝜉బ௡ ቁ ∙ ுబభ௕ = ͳ − Ͳ,ʹ · ቀ଴,଻+ሺଶ−ଵሻ·଴,ସହଶ ቁ · ଼,଴଼ସ = Ͳ,͹͹, (6.35) 

 
ɝɞɟ 𝜉 − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɸɬ 0,7;  
      𝜉଴ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɬ. ɟ. ɜɟɥɢɱɢɧɵ 
ɢ ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 0,45; 
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      n − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  
      b  − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ 
0V : 

ܪ  = ଴ଶˑ˔ːܪ − 𝛼௏బమଶ௚ = ቀ ଷଽ଼,଺଴,ସଽ∙଴,଻଻∙ଵ∙଼∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͻ,͸͵ ˏ; (6.36) 

 ଴ܸ = Qɪɚɫɱ
ɨɫɧሺ∇ʜʞʢ−∇ʓʜʝሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋʐሻ = ଷଽ଼,଺ሺͳͺͲ,ͲͲ−ͳͲ͹,ͲͲሻሺͺ+ሺʹ−ͳሻ∙͵ሻ = Ͳ,Ͷͻ͸ ˏ/˔, (6.37) 

 
ɝɞɟ ߜʐ = ͵ ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ɉɨɥɭɱɟɧɧɵɣ ɧɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ 
ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, ܪ˔˕ = ͳͲ ˏ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳͺͲ,Ͳ − ͳͲ =  ͳ͹Ͳ,Ͳ ˏ. (6.38) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ˕˔ܪ = ͳ͹Ͳ + ͳ,͸ ∙ ͳͲ = ͳͺ͸,Ͳ ˏ. (6.39) 

 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɤɚɤ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ∇ʒʒʞ 

ɢ ∇ʒʐ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ∇ʒʞ = ͳͺ͸,ͲͲ ˏ. 
 
6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
˅଴ଵ ˒ˑܪ  = ( Qɪɚɫɱ

ɩɨɜ௠஻√ଶ௚)ଶ/ଷ = ቀ ହ଴ଽ,ହ ଴,ସଽ∙଼∙√ଶ∙ଽ.଼ଵቁଶ/ଷ = ͻ,ͷͳ  ˏ; (6.40) 

˅଴ଶ ˒ˑܪ  = ( Qɪɚɫɱ
ɩɨɜ௠ఌ𝜎೙஻√ଶ௚)ଶ/ଷ = ቀ ହ଴ଽ,ହ ଴,ସଽ∙଴,଺ଶ∙ଵ∙଼∙√ଶ∙ଽ.଼ଵቁଶ/ଷ = ͳͳ,͹͹ ˏ; (6.41) 

ߝ  = ͳ − Ͳ,ʹ ∙ ቀ𝜉+ሺ௡−ଵሻ𝜉బ௡ ቁ ∙ ுబభ௕ = ͳ − Ͳ,ʹ · ቀ଴,଻+ሺଶ−ଵሻ·଴,ସହଶ ቁ · ଽ,ହଵସ = Ͳ,͹͵; (6.42) 

˅ˑ˒ܪ  = ˅଴ଶ˒ˑܪ − 𝛼௏బమଶ௚ = ͳͳ,͹͹ − ଵ,ଵ∙଴,଺ଷమଶ∙ଽ,଼ଵ = ͳͳ,͹ͷ ˏ; (6.43) 

 ଴ܸ = ொ˓ሺ∇ʣʞʢ−∇ʓʜʝሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋʐሻ = ହ଴ଽ,ହሺଵ଼ଵ,଴଴−ଵ଴଻,଴଴ሻሺ଼+ሺଶ−ଵሻ∙ଷሻ = Ͳ,͸͵; (6.44) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɨɬɦɭɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ: 
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∇ʣʞʢ˓ = ∇ʒʑ + ʜ˒ˑ˅, = ͳ͹Ͳ + ͳͳ,͹ͷ = ͳͺͳ,͹ͷˏ. (6.45) 
 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɚɫɱёɬɨɜ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɨɬɦɟɬɤɚ ∇ʣʞʢ˓ ɩɨɥɭɱɢɥɚɫɶ ɪɚɜɧɨɣ 

181,75 ɦ, ɚ ɡɚɞɚɧɧɚɹ ɨɬɦɟɬɤɚ ∇Ɏɉɍ ɪɚɜɧɚ 181 ɦ. Ɂɧɚɱɢɬ ɛɟɪёɦ ɪɚɫɱёɬɧɭɸ 
ɨɬɦɟɬɤɭ ɫ ɧɟ ɛɨɥɶɲɢɦ ɡɚɩɚɫɨɦ ɢ ɧɚɡɧɚɱɚɟɦ ɟё ɪɚɜɧɨɣ 182,00 ɦ. 

 
6.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 

ɉɨɫɬɪɨɢɦ ɩɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ (ɪɢɫɭɧɨɤ 6.1): 
 

Ɍɚɛɥɢɰɚ 6.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ. 
ɯ ɭ ɯ ɭ ɯ ɭ 

0 1,26 14 5,64 28 24,62 

1 0,36 15 6,61 29 26,4 

2 0,07 16 7,64 30 28,24 

3 0 17 8,73 31 30,13 

4 0,06 18 9,87 32 32,07 

5 0,27 19 11,08 33 34,05 

6 0,6 20 12,35 34 36,09 

7 1 21 13,69 35 38,18 

8 1,46 22 15,08 36 40,31 

9 1,98 23 16,53 37 42,49 

10 2,56 24 18 38 44,71 

11 3,21 25 19,6 39 46,98 

12 3,94 26 21,22 40 49,38 

13 4,75 27 22,89 
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Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ 
ɨɱɟɪɬɢɬɶ ɩɨ ɞɭɝɟ ɪɚɞɢɭɫɨɦ R. ȼɟɥɢɱɢɧɭ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ pɜ = 79ɦ  ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ɇɫɬ = 10ɦ [ɋɩɪɚɜɨɱɧɢɤ ɩɨ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɉ.Ƚ. Ʉɢɫɟɥɟɜɚ, ɬɚɛɥɢɰɚ 6-14]. ɉɪɢɧɢɦɚɟɦ ɪɚɞɢɭɫ 
ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ R ɪɚɜɧɵɣ 25ɦ.  

 
6.2.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫɭɧɨɤ 6.2). Ƚɥɭɛɢɧɚ ɜ 
ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

 
Ɋɢɫɭɧɨɤ 6.2 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

0

5

10

15

20

25

30

35

40

45

50

0 10 20 30 40

ɦ

ɦ



98 
 

ℎˍ˓ = √ 𝛼∙Qɨɫɧ.˓మሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻమ∙௚య = √ ଵ,ଵ∙ଷଽ଼,଺మଽ,଼ଵ∙ሺ଼+ଷሻమయ = ͷ,ʹͺ ˏ. (6.46) 

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ∇ʜʞʢ − ∇ʓʜʝ = ͳͺͲ,Ͳ − ͳͲ͹,Ͳ = ͹͵ ɦ. (6.47) 
 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 

ȟ୘బ = ୘బ୦ɤɪ
,                (6.48) 

 

ȟ୘బ = ͹͵ͷ,ʹͺ = ͳ͵,ͺʹ ɦ. 
 
ɉɨ ɝɪɚɮɢɤɭ [ɪɢɫ. 6.3] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɩɪɢ     𝜑 = 

0,9 (ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɫ ɤɪɢɜɨɥɢɧɟɣɧɵɦ ɨɱɟɪɬɚɧɢɟɦ 
ɫɥɢɜɧɨɣ ɝɪɚɧɢ ɢ ɝɥɚɞɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ) ɢ ɝɥɭɛɢɧɭℎ௖"  – ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ 
ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ 𝜉 బ் , ɨɩɪɟɞɟɥɹɸ 𝜉′ɫ = Ͳ,ʹ͵ ɢ𝜉௖" = ʹ,ͻ. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 6.3 -Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɥɭɛɢɧɵ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɵ 
ɫɨɩɪɹɠɟɧɧɨɣ ɫ ɧɟɣ 
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Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = 𝜉ɫ · ℎˍ˓,               (6.49) 
 ℎ௖′ = Ͳ,ʹ͵ · Ͷ,ͷ = ͳ,ʹͳ ˏˏ. 
 ℎ௖" = 𝜉௖" · ℎˍ˓,                (6.50) 
 ℎ௖" = ʹ,ͻ · Ͷ,ͷ = ͳͷ,͵ͳ ˏ, 

 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳͷ,͵ͳ ˏ > ℎʜʐ = ͳͳ,͵ͳ ˏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. Ⱦɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɩɪɢɧɢɦɚɟɦ ɫɨɩɪɹɠɟɧɢɟ 
ɛɶɟɮɨɜ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ. 

 
6.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 
 
Ɉɬɛɪɨɫ ɫɬɪɭɢ ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫ ɩɨɦɨɳɶɸ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ. 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɤɚ: 
 ܽ = ℎʜʐ௠௔௫ + ሺͳ ÷ ʹሻ = ͳͳ,ͺͷ + ͳ,ͷ = ͳ͵,͵ͷ ˏ,  (6.51) 

 
ɝɞɟ ℎʜʐ௠௔௫ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ݖʜʐ = ݂ሺܳሻ ɩɪɢ Q˒ˑ˅˓˃˔˚. 

 ∇ʜʝʠ = ∇ʓʜʝ + ܽ = ͳͲ͹ + ͳ͵,͵ͷ = ͳʹͲ,͵ͷ ˏ. (6.52) 
 
ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼː = ∇ʜʞʢ − ∇ʜʝʠ = ͳͺͲ,Ͳ − ͳʹͲ,͵ͷ = ͷͻ,͸ͷ ˏ. (6.53) 
 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ܸː = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼː = Ͳ,ͻ · √ʹ · ͻ,ͺͳ · ͷͻ,͸ͷ = ͵Ͳ,͹ͻ ˏ/˔, (6.54) 

 
ɝɞɟ 𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, 𝜑 = Ͳ,ͻ. 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎː = ௤௏ː = ଻଴,଺ଽଷ଴,଻ଽ = ʹ,Ͳ͹ˏ; (6.55) 
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ɑɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ௏ː మ௚∙ℎː = ଷ଴,଻ଽమଽ,଼ଵ·ଶ,଴଻ = Ͷ͸,͹͹. (6.56) 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ܭ௔ = Ͳ,ͺ. 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
ܮ  = ߙʹ𝑖݊ݏ௔ܼː𝜑ଶܭ (ቀͳ + ቀ௭బ௭ː − ͳቁ ∙ ଵ𝜑మ௦𝑖௡మ𝛼ቁ଴,ହ + ͳ), (6.57) 

ܮ  = Ͳ,ͺ · ͷͻ,͸ͷ · Ͳ,ͻଶ · 𝑖݊ݏ ʹ · ͵Ͳ° ቀͳ + ቀ଺ଵ,଺ଽହଽ,଺ହ − ͳቁ ଵ଴,ଽమ ௦𝑖௡మ ଷ଴°ቁ଴,ହ + ͳ =  = ͸ͻ,͸͹  ˏ . 
 
ɝɞɟ ߙ − ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵Ͳ°. 
 ܼ଴ = ∇ʜʞʢ − ℎʜʐ = ͳͺͲ,Ͳ − ͳͳͺ,͵ͳ = ͸ͳ,͸ͻˏ. (6.58) 
 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
ܮ  > Ͳ,ͷ ∙ ܼ଴; (6.59) 
 ͸ͻ,͸͹ > Ͳ,Ͷ · ͸ͳ,͸ͻ; 
 ͸ͻ,͸͹ > ʹͶ,͸ͺ. 
 
Ƚɥɭɛɢɧɚ ɪɚɡɪɵɜɚ – ɹɦɚ: 
 ℎ˓˃ˊˏ = ݐ − ℎʜʐ = ͵͵,Ͳͻ − ͳͳ,͵ͳ = ʹͳ,͹ͺ ˏ; (6.60) 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎː;  (6.61) 

ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ · √Ͷ͸,͹͹ర ) · √Ͷ͸,͹͹ · √ଵଵ,ଷଵ ଵర · ʹ,Ͳ͹ = ͵͵,Ͳͻ ˏ, 

 
ɝɞɟ ݀ −ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɩɪɢɧɢɦɚɟɦ ݀ = ͳ ˏ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
ଵܮ  = ܮ + ௧௧௚𝛼భ = ͸ͻ,͸͹ + ଷଷ,଴ଽ଴,଺ସସ = ͳʹͳ,Ͳͷˏ; (6.62) 
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ଵߙ݃ݐ = ߙଶ݃ݐ√ + ଶ௚∙ሺ଴,ହℎː∙ୡ୭ୱ 𝛼+௔−ℎʜʐሻ௏ː మ ୡ୭ୱమ 𝛼 , (6.63) 

ଵߙ݃ݐ  = °ଶ͵Ͳ݃ݐ√ +  ଶ·ଽ,଼ଵ·ሺ଴,ହ·ଶ,଴଻·ୡ୭ୱ ଷ଴°+ଵଷ,ଷହ−ଵଵ,ଷଵሻଷ଴,଻ଽమ·ୡ୭ୱమ ଷ଴° = Ͳ,͸ͶͶ.  

 
ɝɞɟ ܽ −ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ. 

Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ 
ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ: 

 ܾ௣ = ʹ,ͷℎˍ˓ + ͵,͹ℎ˓˃ˊ = ʹ,ͷ · Ͷ,ͷ + ͵,͹ · ʹͳ,͹ͺ = ͻͳ,ͺͳˏ. (6.64) 
 

6.3.Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, 

ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟё 
ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 ∇˒ˑˇ = ∇ˇː˃ − ሺ݀ + ˅ߜ − ˃ሻ                                                                    (6.65)          

 
ɝɞɟ     ݀ −ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ; ߜ˅ −ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ; ܽ −ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɣ ɡɚɩɚɫ, (2-3)ɦ; 

 ∇˒ˑˇ = ͳͲ͹ − ʹ = ͳͲͷ ˏ 
 ℎ˒ˎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳͺͲ − ͳͲͷ = ͹ͷ ˏ                                             (6.66)           
 

ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ ஻ℎ˒ˎ = ሺͲ,͸͹ ÷ Ͳ,͹ሻ ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɛɭɞɟɬ 
ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
ˎ˒ܤ  = Ͳ,͹ ∙ ℎ˒ˎ = Ͳ,͹ ∙ ͹ͷ = ͷʹ,ͷ ˏ                                                          (6.67) 
 
6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 
 
ɉɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ 35 ɦ. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ 

ɲɜɵ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 4 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɨ ɩɥɨɬɢɧɵ 0,2 ɫɦ. 
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6.3.3 Ȼɵɤɢ 
 
ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 

ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ.  
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɜ ɩɥɚɧɟ. 
ɉɪɢɧɢɦɚɸɬɫɹ ɛɵɤɢ ɨɤɪɭɝɥɨɣ ɮɨɪɦɵ, ɲɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ 

ɡɚɬɜɨɪɚ 0,5 ɦ, ɲɢɪɢɧɚ ɢ ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ 0,7 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɸɬ 1,5 ɦ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 

6.3.4 ɍɫɬɨɢ 
 
ɍɫɬɨɢ ɩɥɨɬɢɧ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ, ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ 

ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɛɟɪɟɝɚ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɢ ɩɥɚɜɧɨɝɨ ɟɝɨ ɪɚɫɬɟɤɚɧɢɹ 
ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ ɞɟɣɫɬɜɢɹ ɮɢɥɶɬɪɚɰɢɢ ɜ ɡɨɧɟ 
ɩɪɢɦɵɤɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɤ ɛɟɪɟɝɭ. 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɨɣɫɬɜɨ ɞɜɭɯ ɬɢɩɨɜ ɭɫɬɨɟɜ: 
 ɋɨɩɪɹɝɚɸɳɢɟ ɭɫɬɨɢ: ɨɞɢɧ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɨɣ ɢ ɜɬɨɪɨɣ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɨɣ. 

 Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ – ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɨɬ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɨɬ ɜɨɞɨɫɥɢɜɧɨɣ. 

 
6.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɞɢɚɦɟɬɪɨɦ 20 ɫɦ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɨɫɹɦɢ 2 ɦ. 
Ɍɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 

ɩɥɨɳɚɞɶɸ ͸ͲͲ˔ˏଶ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɱɟɪɟɡ 2 ɦɟɬɪɚ. 
 

6.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ.  
ɇɚ ɨɬɦɟɬɤɟ ˒ˑˇˑ˛˅˞ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɞɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ 
ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɚɯ 107,00, 118,00, 136,00, 154,00, 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, 
ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɤɨɦɦɭɧɢɤɚɰɢɣ 
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6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɞɥɹ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɭɫɬɪɚɢɜɚɟɦ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ, ɤɨɬɨɪɚɹ ɭɞɥɢɧɹɟɬ 
ɩɭɬɶ ɮɢɥɶɬɪɚɰɢɢ, ɭɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɩɨɬɨɤɚ ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ, ɢ ɧɚɤɥɨɧɧɵɣ ɞɪɟɧɚɠ ɞɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ 
ɜɨɞɵ. 

 
6.4.1 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ ɢɥɢ ɛɭɪɨ ɛɟɬɨɧɧɵɟ ɫɬɟɧɤɢ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻܤ௡ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ͷʹ,ͷ = Ͷ,͹͵ ˏ, (6.68) 

 
ɝɞɟ ܤ௡ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ݈ଵ = Ͷ,͹͵  ˏ, ɤɨɬɨɪɨɟ ɫɨɝɥɚɫɨɜɚɧɨ ɫ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 

ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɝɚɥɟɪɟɢ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻܪ௠௔௫ = Ͳ,͸ͷ ∙ ͹Ͳ,ͷ = Ͷͷ,ͺ ˏ; (6.69) 

௠௔௫ܪ  = ∇ʜʞʢ − ℎʜʐ௠𝑖௡ = ͳͺͲ,ͲͲ − ͳͲͻ,ͷͲ = ͹Ͳ,ͷ ˏ, (6.70) 
 

ɝɞɟ ℎʜʐ௠𝑖௡ = ͳͲͻ,ͷͲ − ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳ˔˃ː = ʹͷˏଷ/˔. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 

ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɩɪɢɧɢɦɚɟɬɫɹ 2 ɦ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ∆ுˊఊ೙ఊˍ˓ = ସଶ,ଷ ∙ଵ,ଶଵହ = ͵,͵ͺ ˏ, (6.71) 

 
ɝɞɟ ∆ܪˊ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ; 
˓ˍܫ        = ͳͷ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ. 
ˊܪ∆  = ௗܪ − ௔௦ܪ = ͹Ͳ,ͷͲ − ʹͺ,ʹ = Ͷʹ,͵ ˏ, (6.72) 

 
ɝɞɟ ܪௗ, ௔௦ܪ − ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ. 
ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͳͺͲ,ͲͲ − ͳͲͻ,ͷͲ = ͹Ͳ,ͷͲ ˏ; (6.73) 

 
 



104 
 

6.4.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 

Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 
ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ 

 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ Ͷͷ,ͺ = ʹʹ,ͻ ˏ. (6.74) 

 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 

2,5 ɦ. 
 

6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 

6.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ܩ ˋ ˎ˒ܩ˄ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad.  ܵ˒ˎ = ʹͳ͹ʹ,ͻ ˏଶ;  ܵ˄ = ʹ͹͹͸,͵ ˏଶ. ȼɟɫ 1 ɩ.ɦ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
ˎ˒ܩ  = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ଶଵ଻ଶ,ଽ∙ସ∙ଽ,଼ଵ∙ଶ,ସସ+ଷ = ʹͻʹ͵Ͷ ˍʜ/ˏ, (6.75) 

 
ɝɞɟ ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 
       ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 
       𝜌˄ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; 
˄ߜ        − ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ȼɟɫ ɛɵɤɚ: 
˄ܩ  = ௌ˄∙ఋ˄∙௚∙ఘ˄௕+ఋ˄ = ଶ଻଻଺,ଷ∙ଷ∙ଶ,ସ∙ଽ,଼ଵସ+ଷ = ʹͺͲͳͶ ˍʜ/ˏ. (6.76) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ ∙ √݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͷͲ ∙ √ͷͲ ∙ ͻ,ͺͳ = ͳͻͲ,ͺ ˍʜ, (6.77) 

 
ɝɞɟ ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͳͺʹ,ͲͲ − ͳ͹Ͳ + Ͳ,ͷሻ ∙ Ͷ = ͷͲ ˏଶ. (6.78) 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɦ ɤ 1 ɩ.ɦ: 
ˊݍ  = ொˊ௕+ఋ˄ = ଵଽ଴,଼ସ+ଷ = ʹ͹,ʹͷ ˍʜ/ˏ. (6.79) 
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6.5.2 Ɋɚɫɱɟɬɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ = ఘೢ௚ℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙଻ହమଶ = ʹ͹ͷͻͳ ˍʜ/ˏ; (6.80) 

 ℎଵ = ∇ʜʞʢ − ∇ʞʝʓ = ͳͺͲ,Ͳ − ͳͲͷ,Ͳ = ͹ͷ ˏ. (6.81) 
 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ఘೢ௚ℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ସ,ହమଶ = ͻͻ,͵ ˍʜ/ˏ; (6.82) 

 ℎଶ = ∇ʜʐ௠𝑖௡ − ∇ʞʝʓ = ͳͲͻ,ͷ − ͳͷͲ,Ͳ = Ͷ,ͷ  ˏ, (6.83) 
 

ɝɞɟ ∇ʜʐ௠𝑖௡ = ͳͲͻ,ͷͲ − ˖˓ˑ˅ˈː˟ ˅ˑˇ˞ ˅ ʜʐ ˒˓ˋ ܳ˔˃ː = ʹͷˏଷ/˔. 
 
6.5.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɜɢɞ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɫ ɜɵɫɨɬɨɣ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɇȻ ɞɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ.  
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ܹ˅ ˊ˅ = 𝜌௪݃ܤ˒ሺ∇ʜʐ௠𝑖௡ − ∇ʞʝʓሻ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͷʹ,ͷ ∙ ሺͳͲͻ,ͷͲ − ͳͲͷ,Ͳሻ == ʹ͵ͳͺ ˍʜ/ˏ.  (6.84) 
 
6.5.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɉɨ ɋɉ 40.13330.2012. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ȽɌɋ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɩɪɢɜɟɞɟɧɧɵɟ ɤ ɞɟɣɫɬɜɭɸɳɟɦɭ ɧɚɩɨɪɭ ܪௗ ɡɧɚɱɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɨɫɢ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ܪ௔௦ ɢ ɞɪɟɧɚɠɚ ܪௗ௥ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. 
ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
6.5. 
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Ɋɢɫɭɧɨɤ 6.4 – ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͹Ͳ,ͷͲ = ʹͺ,ʹ ˏ; (6.85) 
ௗ௥ܪ  = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ʹ ∙ ͹Ͳ,ͷͲ = ͳͲ,͸ ˏ. (6.86) 
 
ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 

ɩɥɨɳɚɞɟɣ ɟɟ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ˗ܹ = 𝜌௪݃ܵ˗ = ͸Ͷͺ ∙ ͳͲͲͲ · ͻ,ͺͳ = ͸͵ͷ͹ ˍʜ. (6.87) 

 
6.5.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ℎː݃ݐଶ ቀͶͷ − 𝜑ଶː ቁ = ͳͳ ∙ ͵ ∙ ଶ݃ݐ ቀͶͷ − ଶ଴ଶ ቁ = ͳ͸,ʹ ˍʜ/ˏଶ, (6.88) 

 
ɝɞɟ ːߛ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ːߛ = ͳͳˍʜ/ˏଷ; 
      ℎː − ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦ ɨɬ ɭɪɨɜɧɹ ɡɚɢɥɟɧɢɹ ɞɧɚ, ℎː = ͵ˏ; 
      𝜑ː = ʹͲ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ.  

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
ːܧ  = ௣ːℎːଶ = ଵ଺,ଶ∙ଷଶ = ʹͶ,͵ ˍʜ/ˏ. (6.89) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, 
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ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ 
ɫɥɨɸ ɧɚɧɨɫɨɜ ݌ː, ɚ ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ ɧɚɧɨɫɨɜ: 

′˓ˆ.ʏ݌  = ːߛ ℎː݃ݐଶ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ; (6.90) 

′˓ˆ.ʏ݌  = ͳͳ ∙ ͵ ∙ ଶ݃ݐ ቀͶͷ − ଷ଺,ହଶ ቁ − ʹ ∙ Ͷʹ,ͷ ∙ ݃ݐ ቀͶͷ − ଷ଺,ହଶ ቁ = −͵Ͷ,Ͷ͸ ˍʜ/ˏଶ;  

′′˓ˆ.ʏ݌  = ሺːߛ ℎː+˅ߛ ˊ˅ ˆ˓ℎˆ˓ሻ ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ =  = ሺͳͳ ∙ ͵ + ʹʹ,ͳ ∙ ͳሻ ∙ ଶ݃ݐ ቀͶͷ − ଷ଺,ହଶ ቁ − ʹ ∙ Ͷʹ,ͷ ∙ ݃ݐ ቀͶͷ − ଷ଺,ହଶ ቁ = −ʹ͵,ʹ ˍʜ; 

(6.91) 
ߛ˅  ˊ˅ ˆ˓ = ଴ߛ − ሺͳ − ݊଴ሻߛ௪ = ʹͻ − ሺͳ − Ͳ,͵ሻ ∙ ͻ,ͺͳ = ʹʹ,ͳ ˍʜ/ˏଷ, (6.92) 
 
ɝɞɟ ˔ − ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɪɚɜɧɨɟ 42,5 ɤɉɚ; 
଴ߛ       − ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 29 ɤɇ/ˏଷ; 
      ݊ ଴ − ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɪɚɜɧɚɹ 0,3; 
௪ߛ       − ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; 
      ℎˆ˓ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ɪɚɜɧɚɹ 2ɦ; 
      𝜑ˆ˓ − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, ɪɚɜɧɵɣ 36,5°, ɢɫɯɨɞɹ ɢɡ ɨɫɧɨɜɚɧɢɹ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ. 
ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 

˕ˍ˃ܧ  = ˒ˠݏ = ቀ௣ʏ.ˆ˓′+௣ʏ.ˆ˓′′ଶ ቁ ℎˆ˓ = ቀ−ଷସ,ସ଺−ଶଷ,ଶଵଶ ቁ ∙ ʹ = −ͷͳ,͸͹ˍʜ/ˏ. (6.93) 

 
Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ, ɡɧɚɱɢɬ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ 

ɝɪɭɧɬɚ ɧɚ ȽɌɋ ɨɬɫɭɬɫɬɜɭɟɬ. 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɇȻ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
′′˓ˆ.ʞ݌  = ߛ˅ ˊ˅ ˆ˓ℎˆ˓݃ݐଶ ቀͶͷ + 𝜑ˆ˓ଶ ቁ + ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ + 𝜑ˆ˓ଶ ቁ; (6.94) 

′′˓ˆ.ʞ݌  = ʹʹ,ͳ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ + ଷ଺,ହଶ ቁ + ʹ ∙ Ͷʹ,ͷ ∙ ݃ݐ ቀͶͷ + ଷ଺,ହଶ ቁ = ͵Ͷʹ,ͻ ˍʜ/ˏଶ. 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 
˔˔˃˒ܧ  = ܵˠ˒ = ʹ˓ˆʞ.ˆ˓′′∙ℎ݌ = ʹͶͺ,͹∙ʹʹ = ͵Ͷʹ,ͻ ˍʜ/ˏ.                                          (6.95) 
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6.5.6 Ɋɚɫɱɟɬ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ρ˅ ∙ ݃ ∙ ℎଵ% ∙ ቀఒ̅೏గ + ℎబଶ ቁ; (6.96) 

 ܹ˅ ˑˎː = Ͳ,ͷ · ͳͲͲͲ · ͻ,ͺͳ · ͳ,͹Ͳ ∙ ቀଵ଼,଻଺ గ + ଴,ସଽଶ ቁ = ͷͳ,ͻͻ ˍʜ. 

 
ɝɞɟ  ℎଵ% −ɜɵɫɨɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
ௗߣ̅        −ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, ̅ߣௗ = ͳͺ,͹͸; 
       ℎ଴ −ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ. 
 ℎ଴ = గ∙ℎమభ%ఒ̅೏ = ଷ,ଵସ⋅ଵ,଻଴మଵ଼,଻଺ = Ͳ,Ͷͻ ˏ. (6.97) 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
௖ݕ  = ఒ̅೏ଶ∙గ − ଷ଼ ∙ ℎଵ% = ଵ଼,଻଺ଶ∙గ − ଷ଼ · ͳ,͹Ͳ = ʹ,͵ͷ ˏ; (6.98) 

 
ɗɩɸɪɭ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 

ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ ͳ,ͳ ∙ ℎଵ% ɧɚɞ ɍȼȻ, ɚ 
ɞɪɭɝɚɹ ɧɟ ɧɢɠɟ ͺ ∙ ℎଵ% ɍȼȻ. 
 

6.6 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

6.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ⱦɥɹ 
ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. ȼ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «-», ɚ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɨ ɡɧɚɤɨɦ «+». 
Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2, ɜ ɤɨɬɨɪɨɣ ɜɫɟ 
ɜɧɟɫɟɧɧɵɟ ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad. 
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Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 
№ Ɉɛɨɡɧɚɱɟɧɢɟ 

ɫɢɥɵ 
γf 

ɇɚɩɪɚɜɥɟɧɢɟ Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɩ/ɩ ɫɢɥɵ 
ɋɢɥɚ γf, 

ɤɇ 
ɉɥɟɱɨ, ɦ 

Ɇɨɦɟɧɬ 
ɤɇ∙ɦ 

1 2 3 4 5 6 7 
1 Tɜ 1 ĺ 27591 25 689765,6 
2 Ɍɧ 1 ĸ 99,3 1,33 -132,1 
3 ȿɩɚɫɫ 1 Ļ 342,9 0,66 -226,3 
5 Gɛ 0,95 Ļ 26613 9,42 -250697,3 
6 Gɩɥ 0,95 Ļ 27772 8,13 -225788,8 
7 Wɜɡɜ 1 Ĺ 2318 0 0,00 
8 Wɮ 1 Ĺ 6357 13,82 87852,1 

9 Eɧɚɧɨɫɨɜ 1,2 ĺ 29,1 3 87,4 

10 Wɜɨɥɧ 1 ĺ 51,99 72,65 3777,1 

11 qɡ 0,9 Ļ 27,53 18,58 -455,7 
   ∑ ɋɢɥ γf, ɤɇ 45736 ∑Ɇɨɦ., ɤɇ∙ɦ 304182 

 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ): 
1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 

 𝜎௨௬ = − ே஻೙ + ଺∙∑ ெ஻మ೙ = − ସହ଻ଷ଺ହଶ,ହ + ଺·ଷ଴ସଵ଼ଶହଶ,ହమ = −ʹͲͻ,Ͳ ˍʜ/ˏଶ, (6.99) 

 
ɝɞɟ ܰ − ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 
ܯ       − ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 
௡ܤ       − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ∑ N = ˄ܩ + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ +  (6.100) ;ˊݍ

 ܰ = ʹ͸͸ͳ͵ + ʹ͹͹͹ʹ − ʹ͵ͳͺ − ͸͵ͷ͹ + ʹͶ,ͷ͵ = Ͷͷ͹͵͸; 
 𝜎௨௫ = 𝜎௨௬ ∙ ݉ଶ௨ − ஻ߛ ∙ ௨ௗܪ ∙ ሺͳ − ݉ଶ௨ሻ, (6.101) 

 
ɝɞɟ ܪ௨ௗ − ɧɚɩɨɪ ɧɚɞ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ. m୳ = tgȽ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ; 
௨ௗܪ  = ∇ʜʞʢ − ∇ʞʝʓ = ͳͺͲ − ͳͲͷ = ͹ͷ ˏ; (6.102) 
 

 ݉ ௨ = tg ଵߙ = Ͳ,  (6.103) 
 
ɝɞɟ ߙଵ − ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ. 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
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𝜎௨௫ = −ʹͲͻ,Ͳ ∙ Ͳʹ − ͻ,ͺͳ ∙ ͹ͷ ∙ (ͳ − Ͳʹ) = −͹͵ͷ,ͺ ˍʜ/ˏଶ. (6.104) 
 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௨௫௬ = ஻ߛ) ∙ ௨ௗܪ + 𝜎௨௬) ∙ ݉ ௨; (6.105) 

 𝜏௨௫௬ = ሺͻ,ͺͳ ∙ ͹ͷ − ʹͲͻ,Ͳሻ ∙ Ͳ = Ͳ. 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎௨ଵ = 𝜎௨௬ ∙ ሺͳ + ݉ଶ௨ሻ + ஻ߛ ∙ ௨ௗܪ ∙ ݉ଶ௨; (6.106) 
 𝜎௨ଵ = −ʹͲͻ,Ͳ ∙ ሺͳ + Ͳଶሻ + ͻ,ͺͳ ∙ ͹ͷ ∙ Ͳଶ = −ʹͲͻ,Ͳˍʜ/ˏଶ; 
 𝜎௨ଷ = ஻ߛ− ∙ ௨ௗܪ = −ͻ,ͺͳ ∙ ͹ͷ = −͹͵ͷ,ͺ ˍʜ/ˏଶ. (6.107) 

 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

 𝜎௧௬ = − ∑ N஻೙ − ଺∙∑ ெ஻మ೙ = − ସହ଻ଷ଺ହଶ,ହ − ଺·ଷ଴ସଵ଼ଶହଶ,ହమ = −ͳͷ͵͵,͵ ˍʜ/ˏଶ; (6.108) 

 𝜎௧௫ = 𝜎௧௬ ∙ ݉ଶ௧ − ஻ߛ ∙ ௧ௗܪ ∙ ሺͳ − ݉ଶ௧ሻ; (6.109) 
 𝜎௧௫ = −ͳͷ͵͵,͵ ∙ Ͳ,Ͷͺ͹ଶ − ͻ,ͺͳ ∙ Ͷ,ͷ ∙ ሺͳ − Ͳ, Ͷͺ͹ଶሻ = −͵ͻ͹,͵ ˍʜ/ˏଶ. 

 
ɝɞɟ H୲ୢ  – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, 4,5; 
       m୲ = Ͳ,Ͷͺ͹ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௧௫௬ = ஻ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉ ௧; (6.110) 

 𝜏௧௫௬ − (ͻ,ͺͳ ∙ Ͷ,ͷ + ሺ−ͳͷ͵͵,͵ሻ) ∙ Ͳ,Ͷͺ͹ = ͹ʹͷ,ʹˍʜ/ˏଶ . 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎௧ଷ = 𝜎௧௬ ∙ ሺͳ + ݉ଶ௧ሻ + ஻ߛ ∙ ௧ௗܪ ∙ ݉ଶ௧; (6.111) 

 𝜎௧ଷ = −ͳͷ͵͵,͵ ∙ ሺͳ + Ͳ,Ͷͺ͹ଶሻ + ͻ,ͺͳ ∙ Ͷ,ͷ ∙ Ͳ,Ͷͺ͹ଶ = −ͳͺͺ͸,ͷ ˍʜ/ˏଶ; 
 𝜎௧ଵ = ஻ߛ− ∙ ௧ௗܪ = −ͻ,ͺͳ ∙ Ͷ,ͷ = −ͶͶ,ͳ ˍʜ/ˏଶ. (6.112) 

 
Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.3. 
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ȼɫɟ ɧɚɝɪɭɡɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱦ, 
ɪɢɫɭɧɨɤ Ⱦ1. 

 
Ɍɚɛɥɢɰɚ 6.3 – Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɟ ોܡ  ોܠ  ૌܡܠ  ો૚  ો૜  
ȼɟɪɯɨɜɚɹ ɝɪɚɧɶ -209,0 -735,8 0,0 -209,0 -735,8 
ɇɢɡɨɜɚɹ ɝɪɚɧɶ -1533,3 -397,3 725,2 -44,1 -1886,5 

 
6.6.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ, ɩɪɨɜɟɪɹɟɦ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ⱦɥɹ 

ɷɬɨɝɨ ɧɭɠɧɨ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 

௡ߛ  ∙ ଵ௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ , (6.113) 
 
ɝɞɟ ߛ௡ = ͳ,ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; 
ଵ௖ߛ       = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; 
௖ௗߛ       = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 

ȼɵɪɚɠɚɟɦ ܴ௕: 
 ܴ௕ ൒ ଵ,ଶ∙ଵ∙|−ଵ଼଼଺,ହ|଴,ଽହ = ʹ͵ͺ͵,Ͳ ˍʜˏమ. (6.114) 

 
ɉɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ B5, ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ 

ɫɠɚɬɢɟ ܴ௕ ൒ ʹ͵ͺ͵,Ͳ ˍʜ/ˏଶ. 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 𝜎௨௬ < Ͳ; (6.115) 
 −ʹͲͻ,Ͳ < Ͳ. 
 
1) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 |𝜎௨௬| ൒ Ͳ,ʹͷ ∙ ஻ߛ ∙  ௨ௗ; (6.116)ܪ
 ʹͲͻ,Ͳ ൒ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ ͹ͷ; 
 ʹͲͻ,Ͳ ˍʜ/ˏଶ ൒ ͳͺ͵,ͻ ˍʜ/ˏଶ. 
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 
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6.6.3 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ. ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ 
ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

 ோ∙ఊ೎೏ி∙ఊభ೎ ൒ ௡ߛ , (6.117) 

 
ɝɞɟ ߛ௡ = ͳ,ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ; 
ଵ௖ߛ       = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; 
௖ௗߛ       = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; 
      ܴ − ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
 ܴ = ɩɥܩ) + ɛܩ + ɡ݃ − ɮܹ − ɜܹɡɜ) ∙ 𝜑݃ݐ + Еɩɚɫ ∙ ′௖ߛ + ܿ ∙  (6.118) ;˒ܤ

 
ɝɞɟ φ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ݃ݐ𝜑 = ͵͸,ͷ°; c = Ͷʹ,ͷ ˍʜ/ˏଶ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܤ˒ = ͷʹ,ͷ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
 ܴ = ሺʹ͹͹͹ʹ + ʹ͸͸ͳ͵ + ʹͶ,ͷ͵ − ͸͵ͷ͹ − ʹ͵ͳͺሻ ∙ ͸,ͷ͵݃ݐ + ͵Ͷʹ,ͻ ∙ Ͳ,͹ + +Ͷʹ,ͷ ∙ ͷʹ,ͷ = ͵͸ͺͳʹ ˍʜ/ˏ 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː. +  ː; (6.119)ܧ
ܨ  = ʹ͹ͷͻͳ − ͻͻ,͵ + ͷͳ,ͻͻ + ʹͻ,ͳ = ʹ͹ͷ͹ʹ,Ͷ ˍʜ/ˏ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ଷ଺଼ଵଶ∙଴,ଽହଶ଻ହ଻ଶ,ସ ∙ଵ ൒ ͳ,ʹ; 

 ͳ,ʹ͹ ൒ ͳ,ʹ. 
 
ɋɨɨɪɭɠɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 

ɨɫɧɨɜɚɧɢɸ. 
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7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

7.1 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ 

ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɠɚɪɚ ɧɚ ɥɸɞɟɣ. ȼɫɟ 
ɪɚɛɨɬɧɢɤɢ ɧɚ Ƚɗɋ ɨɛɹɡɚɧɵ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɨɛɯɨɞɢɦɨ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫɨɛɥɸɞɚɹ 
ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. Ɋɚɛɨɱɢɟ 
ɦɟɫɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɧɟɨɛɯɨɞɢɦɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ: 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ (ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ), ɞɨɥɠɧɨɫɬɧɵɦɢ, ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɨ 
ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɜ 
ɤɨɬɨɪɵɯ ɨɧɢ ɪɚɡɦɟɳɟɧɵ, ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ 
ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ȼɫɟ ɨɛɴɟɤɬɵ ɧɚ Ƚɗɋ ɨɫɧɚɳɚɸɬɫɹ 
ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɜɟɞɟɬɫɹ ɤɨɧɬɪɨɥɶ ɧɚɞ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ, ɧɚɥɚɞɨɱɧɵɯ ɢ ɪɟɦɨɧɬɧɵɯ 
ɪɚɛɨɬ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɉɨɬɪɟɛɢɬɟɥɹ ɫɬɨɪɨɧɧɢɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɫɨɜɦɟɫɬɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ, ɜɡɪɵɜɨ- ɢ 
ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɝɨ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. Ɋɭɤɨɜɨɞɢɬɟɥɢ ɨɪɝɚɧɢɡɚɰɢɣ, ɩɪɨɜɨɞɹɳɢɯ ɷɬɢ 
ɪɚɛɨɬɵ, ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɤɜɚɥɢɮɢɤɚɰɢɸ ɫɜɨɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɫɨɛɥɸɞɟɧɢɟ 
ɢɦ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɪɚɛɨɬɵ. 

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɠɚɪɚɦɢ ɧɚ Ƚɗɋ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ. ȼɨ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ 
ɭɫɬɚɧɨɜɥɟɧɵ ɨɝɧɟɬɭɲɢɬɟɥɢ, ɪɚɡɦɟɳɟɧɵ ɩɨɠɚɪɧɵɟ ɞɚɬɱɢɤɢ. ɇɟɨɛɯɨɞɢɦɨ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɧɚɥɢɱɢɟ, ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ ɩɪɨɜɟɪɨɤ ɢ ɢɫɩɵɬɚɧɢɣ ɫɪɟɞɫɬɜ 
ɡɚɳɢɬɵ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɚ. Ⱦɥɹ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɚɯ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, ɤɚɛɟɥɶɧɵɯ ɫɟɤɰɢɣ, 
ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ, ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
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7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ Ƚɗɋ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ 
ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ 
ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. ɉɪɨɜɟɪɤɚ 
ɡɧɚɧɢɣ ɩɪɚɜɢɥ, ɧɨɪɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ, ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

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

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

– ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ 
ɜɫɟɝɨ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ 
ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ ɢ ɩɥɚɧɵ ɷɜɚɤɭɚɰɢɢ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

– ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ ɩɪɟɞɩɪɢɹɬɢɹ ɥɢɰɚɦ, ɧɟ ɢɦɟɸɳɢɦ ɨɬɧɨɲɟɧɢɹ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɟɡ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ ɥɢɰ ɡɚɩɪɟɳɚɟɬɫɹ. 

– ɭɫɬɪɨɣɫɬɜɨ ɢ ɫɨɞɟɪɠɚɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɭɬɟɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ. 

– ɜɫɟ ɩɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ, ɜɯɨɞɵ ɢ ɜɵɯɨɞɵ ɤɚɤ ɜɧɭɬɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɬɚɤ ɢ ɫɧɚɪɭɠɢ ɧɚ ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɧɢɦ ɬɟɪɪɢɬɨɪɢɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ, ɫɜɨɛɨɞɧɵ ɢ ɛɟɡɨɩɚɫɧɵ ɞɥɹ ɞɜɢɠɟɧɢɹ ɩɟɲɟɯɨɞɨɜ ɢ 
ɬɪɚɧɫɩɨɪɬɚ. Ɂɚɝɪɨɦɨɠɞɟɧɢɟ ɩɪɨɯɨɞɨɜ ɢ ɩɪɨɟɡɞɨɜ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɯ ɞɥɹ 
ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɝɪɭɡɨɜ ɡɚɩɪɟɳɚɟɬɫɹ. ɉɪɨɯɨɞɵ, ɩɪɨɟɡɞɵ, ɩɟɪɟɯɨɞɵ, ɚ ɬɚɤɠɟ 
ɥɟɫɬɧɢɰɵ, ɩɥɨɳɚɞɤɢ ɢ ɩɟɪɢɥɚ ɤ ɧɢɦ ɫɥɟɞɭɟɬ ɜɫɟɝɞɚ ɫɨɞɟɪɠɚɬɶ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɱɢɫɬɨɬɟ, ɚ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ - ɨɱɢɳɚɬɶ ɨɬ ɫɧɟɝɚ 
ɢ ɥɶɞɚ ɢ ɩɨɫɵɩɚɬɶ ɩɟɫɤɨɦ. 

– ɧɚ ɤɚɠɞɨɦ ɩɪɟɞɩɪɢɹɬɢɢ (ɜ ɰɟɯɟ, ɧɚ ɭɱɚɫɬɤɟ) ɞɨɥɠɟɧ ɢɦɟɬɶɫɹ ɩɥɚɧ ɫ 
ɭɤɚɡɚɧɢɟɦ ɧɚ ɧɟɦ ɪɟɦɨɧɬɧɵɯ ɩɥɨɳɚɞɨɤ ɢ ɞɨɩɭɫɬɢɦɵɯ ɧɚ ɧɢɯ ɧɚɝɪɭɡɨɤ. ȼ ɰɟɯɚɯ 
(ɧɚ ɭɱɚɫɬɤɚɯ) ɞɨɥɠɧɵ ɛɵɬɶ ɱɟɬɤɨ ɨɛɨɡɧɚɱɟɧɵ ɝɪɚɧɢɰɵ ɩɥɨɳɚɞɨɤ, ɚ ɧɚ 
ɬɚɛɥɢɱɤɚɯ ɭɤɚɡɚɧɵ ɞɨɩɭɫɬɢɦɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɧɢɯ. 

– ɤɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɪɚɡɪɟɲɚɟɬɫɹ 
ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɦɟɫɬɚɯ 

– ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɚɩɬɟɱɤɢ, 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɟ ɩɟɪɟɜɹɡɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɢ ɦɟɞɢɤɚɦɟɧɬɚɦɢ. Ⱥɩɬɟɱɤɢ 
ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ ɢ ɩɨɪɹɞɤɟ, ɚ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɞɢɤɚɦɟɧɬɨɜ - 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɩɨɩɨɥɧɹɬɶɫɹ. ȼ ɚɩɬɟɱɤɟ ɞɨɥɠɟɧ ɛɵɬɶ ɫɩɢɫɨɤ ɧɟɨɛɯɨɞɢɦɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɞɢɤɚɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɭɤɚɡɚɧɢɹ ɩɨ ɢɯ ɩɪɢɦɟɧɟɧɢɸ. 
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– ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɩɥɚɤɚɬɵ, 
ɧɚɝɥɹɞɧɨ ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɦɟɬɨɞɵ ɪɚɛɨɬɵ ɢ ɩɪɚɜɢɥɚ ɨɤɚɡɚɧɢɹ 
ɞɨɜɪɚɱɟɛɧɨɣ ɩɨɦɨɳɢ. 

– ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɪɚɫɱɟɬɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ 
ɞɥɹ ɪɚɡɧɵɯ ɫɬɭɩɟɧɟɣ ɭɝɪɨɡɵ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ Ƚɗɋ; 

– ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ; 

– ɢɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶ 
ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ; 

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

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

– ɩɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ȽɌɋ, 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ ɩɪɨɣɬɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ ɜɟɞɨɦɫɬɜɨɦ Ɋɨɫɫɢɢ; 

– ɩɟɪɫɨɧɚɥ Ƚɗɋ ɢ ɩɪɢɜɥɟɤɚɟɦɵɣ ɞɥɹ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ 
ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧ ɡɧɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɢ 
ɫɨɛɥɸɞɚɬɶ ɟɝɨ ɬɪɟɛɨɜɚɧɢɹ; 

– ɜɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɨɣ, ɨɛɭɜɶɸ ɢ 
ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 

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

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

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

– ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɚ ɧɟɨɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɢ; ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɢɫɩɪɚɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

– ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ 
ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɪɚɛɨɬɚɸɳɢɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɧɚɞɟɠɧɨɟ ɢ 
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ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɟɧɧɨɟ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 

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

– ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ ɜɟɞɟɬ ɞɟɠɭɪɧɵɣ 
ɩɟɪɫɨɧɚɥ ɜ "ɀɭɪɧɚɥɟ ɭɱɟɬɚ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ". ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɜɟɞɟɬ ɪɚɛɨɬɧɢɤ, ɜɵɞɚɸɳɢɣ 
ɧɚɪɹɞ (ɨɬɞɚɸɳɢɣ ɪɚɫɩɨɪɹɠɟɧɢɟ); 

– ɨɪɝɚɧɢɡɚɰɢɹ ɤɚɛɢɧɟɬɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɹɜɥɹɸɳɟɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ 
ɩɟɪɫɨɧɚɥɨɦ. 

 
7.3 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
7.3.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɇɨɦɢɧɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ ɏɚɛɚɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ  ɧɚ ɪɟɤɟ Ʉɨɩɩɢ 
Ɋɟɤɚ Ʉɨɩɢ ɛɟɪɟɬ ɧɚɱɚɥɨ ɧɚ ɸɝɨ-ɜɨɫɬɨɱɧɨɦ ɫɤɥɨɧɟ ɝɨɪɵ əɤɨ-əɧɢ 

(1681 ɦ) — ɨɞɧɨɣ ɢɡ ɜɟɪɲɢɧ ɨɫɟɜɨɝɨ ɯɪɟɛɬɚ ɋɢɯɨɬɷ-Ⱥɥɢɧɹ, ɬɟɱɟɬ ɜ ɫɟɜɟɪɨ-
ɜɨɫɬɨɱɧɨɦ ɢ ɜɨɫɬɨɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɜɩɚɞɚɟɬ ɜ ɛɭɯɬɭ Ⱥɧɞɪɟɹ, Ɍɚɬɚɪɫɤɨɝɨ 
ɩɪɨɥɢɜɚ. Ⱦɥɢɧɚ ɪɟɤɢ 219 ɤɦ, ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ 7290 ɤɜ.ɤɦ, ɨɛɳɟɟ ɩɚɞɟɧɢɟ 
1280 ɦ, ɫɪɟɞɧɢɣ ɭɤɥɨɧ 5,8‰ 

ɉɢɬɚɧɢɟ ɫɧɟɝɨɜɨɟ ɢ ɞɨɠɞɟɜɨɟ. ɋ ɦɚɹ ɩɨ ɨɤɬɹɛɪɶ ɩɨ ɪɟɤɟ ɩɪɨɯɨɞɢɬ 3-4 
ɞɨɠɞɟɜɵɯ ɩɚɜɨɞɤɚ; ɜɵɫɨɬɚ ɢɯ 0.8-1.2 ɦ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɴɟɦɚ ɩɚɜɨɞɤɨɜ 
ɫɨɫɬɚɜɥɹɟɬ 2-4 ɫɭɬɨɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɴɟɦɚ ɞɨɫɬɢɝɚɟɬ 1 ɦ ɡɚ ɫɭɬɤɢ; ɫɩɚɞ 
ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ ɦɟɞɥɟɧɧɨ (0.4-0.6 ɦ ɡɚ ɫɭɬɤɢ). ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɩɨɞɴɟɦɵ 
ɭɪɨɜɧɹ ɜɨɞɵ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɭɪɨɱɟɧɵ ɤ ɫɟɧɬɹɛɪɸ, ɧɨ ɦɨɝɭɬ ɧɚɛɥɸɞɚɬɶɫɹ 
ɢ ɜ ɞɪɭɝɢɟ ɦɟɫɹɰɵ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ. Ʌɟɬɧɟ-ɨɫɟɧɧɹɹ ɦɟɠɟɧɶ ɨɛɵɱɧɨ ɛɵɜɚɟɬ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ (10-15 ɞɧɟɣ), ɜ ɨɱɟɧɶ ɦɚɥɨɜɨɞɧɵɟ ɝɨɞɵ ɨɧɚ ɪɚɫɬɹɝɢɜɚɟɬɫɹ ɧɚ 1-
2 ɦɟɫɹɰɚ, ɩɪɢɱɟɦ ɭɪɨɜɧɢ ɩɨɫɬɟɩɟɧɧɨ ɩɨɧɢɠɚɸɬɫɹ ɢ ɞɨɫɬɢɝɚɸɬ ɧɚɢɦɟɧɶɲɟɝɨ 
ɫɜɨɟɝɨ ɡɧɚɱɟɧɢɹ ɤ ɧɚɱɚɥɭ ɨɫɟɧɧɟɝɨ ɥɟɞɨɯɨɞɚ. ɋ ɩɨɹɜɥɟɧɢɟɦ ɨɫɟɧɧɢɯ ɥɟɞɨɜɵɯ 
ɹɜɥɟɧɢɣ ɭɪɨɜɧɢ ɧɚ ɪɟɤɟ ɛɵɫɬɪɨ ɩɨɜɵɲɚɸɬɫɹ ɞɨ 0.5-0.7 ɦ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 
ɫɬɟɫɧɟɧɢɟɦ ɪɭɫɥɚ ɥɶɞɨɦ ɢ ɲɭɝɨɣ. Ɂɢɦɨɣ ɪɟɤɚ ɩɪɨɦɟɪɡɚɟɬ ɧɚ ɭɱɚɫɬɤɟ 
ɩɪɨɬɹɠɟɧɢɟɦ 25 ɤɦ ɨɬ ɢɫɬɨɤɚ. ȼ ɤɨɧɰɟ ɚɩɪɟɥɹ ɪɟɤɚ ɜɫɤɪɵɜɚɟɬɫɹ. Ʉɥɢɦɚɬ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɭɦɟɪɟɧɧɵɣ, ɦɭɫɨɧɧɵɣ . Ɂɢɦɚ ɯɨɥɨɞɧɚɹ ɢ ɫɧɟɠɧɚɹ, 
ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɥɟɬɨ ɩɪɨɯɥɚɞɧɨɟ, ɞɨɠɞɥɢɜɨɟ. ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ +1,3°ɋ ‚ ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ  -33°ɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ 
+34°ɋ. Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 771 ɦɦ (ɨɬ 321 ɞɨ 760 ɦɦ). 

ɉɪɢɪɨɞɚ ɪɚɣɨɧɚ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɨɦɢɧɫɤɨɣ Ƚɗɋ ɭɧɢɤɚɥɶɧɚ. ɇɚ 
ɤɥɢɦɚɬ ɫɢɥɶɧɨ ɜɥɢɹɸɬ ɝɨɪɧɵɣ ɪɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ ɢ ɛɥɢɡɨɫɬɶ ɦɨɪɹ. ȼɫɥɟɞɫɬɜɢɟ 
ɷɬɨɝɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɨɜɟɬɫɤɨ-Ƚɚɜɚɧɫɤɨɝɨ ɪɚɣɨɧɚ ɧɚɛɥɸɞɚɟɬɫɹ ɭɧɢɤɚɥɶɧɨɟ 
ɫɦɟɲɟɧɢɟ ɮɥɨɪ ɢ ɮɚɭɧ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɸɠɧɨɣ ɢ ɫɟɜɟɪɧɨɣ ɬɚɣɝɢ. ɋɪɟɞɢ 
ɨɛɵɱɧɨɣ ɞɥɹ ɪɚɣɨɧɚ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɜɫɬɪɟɱɚɸɬɫɹ ɢ ɪɟɞɤɢɟ ɜɢɞɵ, ɬɚɤɢɟ ɤɚɤ 
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ɝɭɛɚɫɬɢɤ ɨɬɩɪɵɫɤɨɜɵɣ, ɤɚɦɧɟɥɨɦɤɚ Ʉɨɪɠɢɧɫɤɨɝɨ, ɫɦɟɥɨɜɫɤɚɹ ɧɟɨɩɨɡɧɚɧɧɚɹ, 
ɩɢɨɧ ɨɛɪɚɬɧɨɹɣɰɟɜɢɞɧɵɣ, ɪɹɛɢɧɧɢɤ ɫɭɦɚɯɨɥɢɫɬɧɵɣ, ɬɢɫ ɨɫɬɪɨɤɨɧɟɱɧɵɣ, ɬɢɥɢɹ 
ɹɩɨɧɫɤɚɹ. 

ɂɡ ɩɬɢɰ, ɨɛɢɬɚɸɳɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ, ɨɤɨɥɨ ɞɜɚɞɰɚɬɢ ɜɢɞɨɜ 
ɡɚɧɟɫɟɧɵ ɜ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ ɊɎ. ɇɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɟ ɢɡ ɧɢɯ: ɫɪɟɞɧɹɹ ɛɟɥɚɹ ɰɚɩɥɹ, 
ɞɚɥɶɧɟɜɨɫɬɨɱɧɵɣ ɚɢɫɬ, ɩɢɫɤɭɥɶɤɚ, ɞɥɢɧɧɨɤɥɸɜɵɣ ɩɵɠɢɤ, ɦɚɥɵɣ ɥɟɛɟɞɶ, ɱɟɪɧɵɣ 
ɚɢɫɬ, ɦɚɧɞɚɪɢɧɤɚ, ɛɟɪɤɭɬ, ɨɪɥɚɧ-ɛɟɥɨɯɜɨɫɬ, ɱɟɪɧɵɣ ɠɭɪɚɜɥɶ ɢ ɞɪɭɝɢɟ. ɋɪɟɞɢ 
ɨɛɢɬɚɬɟɥɟɣ ɬɚɣɝɢ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜɵɞɪɚ, ɚɦɟɪɢɤɚɧɫɤɚɹ ɧɨɪɤɚ, ɯɚɪɡɚ, 
ɝɨɪɧɨɫɬɚɣ, ɟɧɨɬɨɜɢɞɧɚɹ ɫɨɛɚɤɚ, ɛɟɥɤɚ, ɪɵɫɶ. Ɂɚɹɰ – ɛɟɥɹɤ, ɤɨɥɨɧɨɤ, ɢɡɸɛɪ, ɤɚɛɚɧ, 
ɤɚɛɚɪɝɚ, ɤɨɫɭɥɹ, ɥɨɫɶ. Ʉɪɭɩɧɵɟ ɯɢɳɧɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɢɝɪɨɦ, ɜɨɥɤɨɦ, ɛɭɪɵɦ 
ɦɟɞɜɟɞɟɦ. 

ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ʉɨɩɩɢ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ɇɨɦɢɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɝɨɥɟɰ, ɯɚɪɢɭɫ, ɤɪɚɫɧɨɩёɪɤɚ 
ɢ ɬ.ɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 
17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ Ʉɨɩɩɢ  ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭ I ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ  
ɜɨɞ ɜ ɪ. Ʉɨɩɩɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  ɜɟɳɟɫɬɜ 
ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 

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

7.3.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 10.01.2002 № 7-ɎɁ (ɪɟɞ. Ɉɬ 

27.12.2019) "Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ" ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɛɴɟɤɬɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɫɨɯɪɚɧɟɧɢɸ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ, ɨɛɟɫɩɟɱɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɧɨɪɦɚɬɢɜɚɦɢ ɞɨɩɭɫɬɢɦɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɩɪɢɟɦɥɟɦɨɝɨ 
ɪɢɫɤɚ ɞɥɹ ɡɞɨɪɨɜɶɹ ɧɚɫɟɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɡɞɚɧɢɹ 
ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ (ɢɥɢ) 
ɫɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɋɌɈ ɊɭɫȽɢɞɪɨ 06.02.76-2011 ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɪɟɚɥɢɡɭɸɬɫɹ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ ɢ 
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɫ ɰɟɥɶɸ: 
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– ɫɨɯɪɚɧɟɧɢɹ, ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ; 

– ɩɨɞɞɟɪɠɚɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɷɤɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 
ɜɨɞɧɵɯ, ɤ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ; 

– ɷɤɨɥɨɝɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ɇɨɦɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: 
– ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
– ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
– ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
– ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
– ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

 
7.3.3 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɨɛɪɚɡɭɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, 
ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ (ɤɨɞ ɨɬɯɨɞɨɜ ɩɨ 
ɎɄɄɈ – 2014 ɝ. 8 22 201 01 21 5): 
ܯ  = ே∙௤ଵ଴଴% ∙ 𝜌 = ହଷହଶ଴଴∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ʹͶͲͺͶ ˕,  (7.1) 

 
ɝɞɟ ܰ − ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ˏଷ (ͷ͵ͷʹͲͲ ˏଷ); 
ݍ       − ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (ݍ = ͳ,ͺ%); 
      𝜌 − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ˕/ˏଷ (𝜌 = ʹ,ͷ ˕/ˏଷ). 

Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ (ɤɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 ɝ. 
46101001205). 

ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ; 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

       M = N∙୯ଵ଴଴% ∙ ρ = ଼଼∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͳ,͹͸ ˕,  (7.2) 

 
ɝɞɟ ܰ − ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ˏଷ (ͺͺ ˏଷ); 
ݍ       − ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (ݍ = ͳ,Ͳ%); 
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      𝜌 − ɩɥɨɬɧɨɫɬɶ ɚɪɦɚɬɭɪɵ, ˕/ˏଷ (𝜌 = ʹ,Ͳ ˕/ˏଷ). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 24084 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,76 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

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

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɌɈ 70238424.27.140.036-2009 
«Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ. Ɉɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ», ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɤɨɬɨɪɵɦɢ: 

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

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

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

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

 
7.3.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɇɨɦɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

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

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

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

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

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 
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– Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
– Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
– Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɭ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ. 
ɋɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ʉɨɩɩɢ ɨɬ ɫɛɪɨɫɨɜ Ɇɨɦɢɧɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɪɟɤɢ.
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɰɟɧɤɚ 
ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2031 2032 2033 2034 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 191 191 191 191 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 64000 64000 64000 64000 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1,0 1,0 1,0 1,0 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ∙ɱ 640,0 640,0 640,0 640,0 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 63360,0 63360,0 63360,0 63360,0 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ∙ɱ 1 235,00 1 262,00 1 289,00 1 318,00 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 78,2 80,0 81,7 83,5 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ. 11,9 12,2 12,5 12,7 
 
ɂɡ ɬɚɛɥɢɰɵ 8.1 ɜɢɞɧɨ, ɱɬɨ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɪɨɫɬ ɜɵɪɭɱɤɢ ɨɬ ɟё ɪɟɚɥɢɡɚɰɢɢ. 

 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

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

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

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

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

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

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 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 8.2. 

 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 48,99 

ɉɪɨɱɢɟ 274 52,60 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  101,59 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 
 
Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ (Ɇȼɬ) ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 
ɨɬ 1 ɞɨ 5 ɨɬ 6 ɞɨ 15 ɨɬ 16 ɞɨ 25 ɫɜɵɲɟ 25 

ɨɬ 400 Ɇȼɬ ɞɨ 999 Ɇȼɬ 0,060% 0,090% 0,014% 0,200% 
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Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇȼɬ 10,54 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097ɬɵɫ.ɪɭɛ/Ɇȼɬ*ɱ 2,33 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318ɬɵɫ.ɪɭɛ/Ɇȼɬ*ɱ 0,65 
ɂɬɨɝɨ  16,52 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ʉɨɩɩɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.5. 

 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2031 2032 2033 2034 2035 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 47,16 51,54 55,97 63,92 78,92 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 53,26 101,37 133,81 131,37 127,07 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 101,6 101,6 101,6 101,6 101,6 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ. 10,15 19,31 25,49 37,54 36,30 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 15,08 15,08 15,08 15,08 15,08 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 7,74 7,74 7,74 7,74 7,74 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 234,99 296,64 339,69 357,25 366,71 

 
ɂɡ ɬɚɛɥɢɰɵ 8.5 ɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɡɚɬɪɚɬɵ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɩɨ ɦɟɪɟ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɢɦɟɸɬ ɧɚɢɛɨɥɶɲɭɸ ɫɭɦɦɭ, ɬɚɤ ɤɚɤ 
ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɦɧɨɠɟɫɬɜɨ ɞɪɭɝɢɯ ɪɚɫɯɨɞɨɜ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɧɚɥɨɝɨɦ ɧɚ ɜɨɞɭ ɢɥɢ 
ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɧɚɢɦɟɧɶɲɭɸ ɫɭɦɦɭ ɡɚɬɪɚɬ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1). 
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Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
ɇɚɢɛɨɥɶɲɢɣ ɩɪɨɰɟɧɬ ɨɬ ɨɛɳɢɯ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ Ƚɗɋ ɢɦɟɸɬ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɬɚɤ ɤɚɤ ɨɧɢ ɨɯɜɚɬɵɜɚɸɬ ɦɧɨɠɟɫɬɜɨ ɪɚɫɯɨɞɨɜ, 
ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɟɛɹ, ɧɚɩɪɢɦɟɪ, ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɛɨɬɧɢɤɨɜ, ɨɩɥɚɬɭ 
ɩɨɬɪɟɛɥɟɧɧɨɝɨ ɬɨɩɥɢɜɚ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɜɨɡɨɤ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɞɪ. 

 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

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

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
– ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
– ɇȾɋ – 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 ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6. 
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Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2030 2031 2032 2033 2034 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 270,62 305,50 321,83 340,89 350,50 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 297,25 331,78 367,79 315,93 383,84 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 28,36 28,36 28,36 28,36 28,36 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 117,61 112,03 108,27 104,51 100,75 
 

ɇɚɢɛɨɥɶɲɭɸ ɩɪɨɰɟɧɬɧɭɸ ɜɟɥɢɱɢɧɭ ɨɬ ɨɛɳɢɯ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɢɦɟɸɬ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɢ ɇȾɋ. ɗɬɨ ɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ Ɇɨɦɢɧɫɤɚɹ Ƚɗɋ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɵɪɚɛɨɬɤɭ ɛɨɥɶɲɢɯ ɨɛɴёɦɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɢɦɟɸɳɢɯ ɨɩɪɟɞɟɥёɧɧɭɸ 
ɫɬɨɢɦɨɫɬɶ ɢ ɢɦɟɟɬ ɧɟ ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2031 2032 2033 3034 2035 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 860,68 1700,89 2018,77 2095,77 2169,31 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 144,53 242,01 76,76 18,67 236,82 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 856,70 1754,54 1196,04 1834,18 1875,08 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 625,75 1405,36 1611,88 1707,95 1529,92 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 70,85 270,62 321,83 340,89 305,50 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 538,39 1124,29 1289,51 1366,36 1429,40 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 
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Ɋɢɫɭɧɨɤ 8.2 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 

 
Ⱦɨ 2031 ɝɨɞɚ ɭ ɧɚɫ ɧɟɬ ɩɪɢɛɵɥɢ ɬɚɤ ɤɚɤ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 

ɩɪɨɢɫɯɨɞɢɬ ɨɝɪɨɦɧɵɣ ɜɤɥɚɞ ɛɸɞɠɟɬɚ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɧɚɟɦ ɪɚɛɨɬɧɢɤɨɜ ɢ ɩɪɢɨɛɪɟɬɟɧɢɟ ɪɚɛɨɱɢɯ ɦɚɲɢɧ. 
ɇɚɱɢɧɚɹ ɫ 2031 ɝɨɞɚ ɧɚɱɢɧɚɟɬɫɹ ɪɟɡɤɢɣ ɫɤɚɱɨɤ ɩɪɢɛɵɥɢ, ɫ ɧɚɲɟɝɨ ɩɪɨɟɤɬɚ ɬɚɤ 
ɤɚɤ ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɞɚɠɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 

 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. 

 

 
Ɋɢɫɭɧɨɤ 8.3 – Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ, ɦɥɧ. ɪɭɛ. 
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ɂɫɫɥɟɞɭɹ ɝɪɚɮɢɤ ɞɟɧɟɠɧɨɝɨ ɩɨɬɨɤɚ, ɦɵ ɦɨɠɟɦ ɧɚɛɥɸɞɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɵɣ 

ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɬ.ɟ. ɧɟɯɜɚɬɤɭ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɟɪɢɨɞ ɫ 2022 ɝɨɞɚ (ɧɚɱɚɥɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ) ɞɨ ɫɟɪɟɞɢɧɵ 2034 ɝɨɞɚ (ɩɟɪɢɨɞ, ɤɨɝɞɚ ɩɪɨɟɤɬ ɫɪɚɜɧɹɥɫɹ ɩɨ 
ɪɚɫɯɨɞɚɦ ɢ ɩɪɢɛɵɥɢ). ȿɫɥɢ ɪɚɫɫɦɨɬɪɟɬɶ ɞɚɧɧɵɣ ɩɟɪɢɨɞ ɩɨɞɪɨɛɧɟɟ, ɬɨ ɦɵ 
ɧɚɛɥɸɞɚɟɦ, ɩɨɫɬɟɩɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɫ 2022 ɩɨ ɧɚɱɚɥɨ 2023, ɬɚɤ 
ɤɚɤ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɦɟɫɬɧɨɫɬɶ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ, 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɤɭɩɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɦɨɧɬɚɠɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥ 
ɧɚɱɢɧɚɹ ɫ 2033 ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨ ɩɪɨɟɤɬɭ ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɬɚɤ 
ɤɚɤ ɦɨɧɬɚɠ ɩɟɪɜɨɝɨ ɚɝɪɟɝɚɬɚ ɡɚɤɨɧɱɟɧ, ɢ Ƚɗɋ ɧɚɱɢɧɚɟɬ ɩɪɨɞɚɜɚɬɶ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɢ ɞɚɧɧɵɣ ɩɟɪɢɨɞ ɧɚɛɥɸɞɚɟɬɫɹ ɜɩɥɨɬɶ ɞɨ ɫɟɪɟɞɢɧɵ 2035 ɝɨɞɚ. 
ɉɨɫɥɟ ɷɬɨɝɨ ɞɨɯɨɞɵ ɧɚɱɢɧɚɸɬ ɩɨɤɪɵɜɚɬɶ ɪɚɫɯɨɞɵ ɢ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ. 

 
8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

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

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

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

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

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

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

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1)  ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ɇɨɦɢɧɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 30 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɬɫɹ 
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ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɤɜɚɪɬɚɥ 2022 ɝɨɞɚ ɛɟɡ ɭɱɟɬɚ ɝɟɨɩɨɥɢɬɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɩɨɫɥɟ 
24 ɮɟɜɪɚɥɹ 2022 ɝɨɞɚ. 

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

 
8.6 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  
Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇɨɦɢɧɫɤɨɣ Ƚɗɋ 

ɧɚ ɪɟɤɢ Ʉɨɩɩɢ ɦɨɳɧɨɫɬɶɸ 191 Ɇȼɬ. 
ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɤɪɟɞɢɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɫɨɛɫɬɜɟɧɧɵɟ 

ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɨɦɢɧɫɤɨɣ Ƚɗɋ. Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 

 
Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ɇɨɦɢɧɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɨɩɩɢ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 156 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɪɞ. ɪɭɛ 3,86 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,5 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 34,36 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ*ɱ 0,15 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 81675 

 
8.7 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2031 2032 2033 2034 2035 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 230,8 441,7 355,1 361,0 359,1 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 25,8 17,2 17,8 17,3 24,4 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.Ɋɭɛɥɟɣ 256,6 458,9 372,9 378,3 383,5 

 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ɇɨɦɢɧɫɤɨɣ Ƚɗɋ ɨɛɟɫɩɟɱɢɬ ɪɟɝɭɥɹɪɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ 

ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ. Ȼɨɥɶɲɨɣ ɨɛɴɟɦ 
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ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɦɨɠɧɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɚɡɜɢɬɢɹ 
ɪɟɝɢɨɧɚ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫ ɦɨɦɟɧɬɚ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɛɸɞɠɟɬɵ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɫɹ. 

  
8.8 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɭɱɟɫɬɶ ɢ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɣ ɪɚɡɥɢɱɧɵɯ ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ: ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɩɪɢɬɨɤɚ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɭɪɨɜɧɹ 
ɪɟɢɧɜɟɫɬɢɰɢɣ (ɫɪɟɞɫɬɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɜɢɞɟ ɞɨɯɨɞɨɜ ɩɨ ɢɧɜɟɫɬɢɰɢɹɦ ɢ ɜɧɨɜɶ 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ ɬɟɯ ɠɟ ɨɛɴɟɤɬɨɜ) 
 ɐɟɥɹɦɢ ɩɪɨɜɟɞɟɧɢɹ ɷɬɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ 
ɢɡɦɟɧɟɧɢɹ ɤɚɠɞɨɝɨ (ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɪɚɡɭ) ɢɡ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɢɯɭɞɲɟɟ ɪɚɡɜɢɬɢɟ ɫɢɬɭɚɰɢɢ ɜ ɩɪɨɟɤɬɟ. 

ɋɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɟɤɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɡɦɨɠɧɵɦ ɢɡɦɟɧɟɧɢɹɦ 
ɭɫɥɨɜɢɣ ɪɟɚɥɢɡɚɰɢɢ ɨɛɵɱɧɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɤɚɡɚɬɟɥɹɦɢ ɝɪɚɧɢɰ 
ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ (ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ), ɰɟɧ 
ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦɢ, ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɸɬɫɹ: ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ, 
ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɢ ɰɟɧɚ ɫɛɵɬɚ, ɢɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ.   

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɚ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 

 
ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 8.4. 
 

 
Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
ɂɡ ɪɢɫɭɧɤɚ 8.4 ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ 

ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ PI. 
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ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɢ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.5 ɢ 8.6. 

 

 
Ɋɢɫɭɧɨɤ 8.5 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɪɢɫɭɧɤɚ 8.5 ɜɢɞɧɨ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɰɟɧɵ ɧɚ ɫɛɵɬ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɢɛɵɥɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ PI 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 

 

 
Ɋɢɫɭɧɨɤ 8.6 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɪɢɛɵɥɢ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɟɬɫɹ ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ PI. 
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9 Ɉɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɜ ɫɨɫɬɚɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 

Ɉɩɚɫɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɨɦ (ɈɉɎ), ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɨɣ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɮɚɤɬɨɪ, ɜɨɡɞɟɣɫɬɜɢɟ ɤɨɬɨɪɨɝɨ ɧɚ ɪɚɛɨɬɚɸɳɟɝɨ ɜ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢɜɨɞɢɬ ɤ ɬɪɚɜɦɟ ɢɥɢ ɤ ɞɪɭɝɨɦɭ ɜɧɟɡɚɩɧɨɦɭ, ɪɟɡɤɨɦɭ 
ɭɯɭɞɲɟɧɢɸ ɡɞɨɪɨɜɶɹ. ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɦɩɵ ɪɚɡɜɢɬɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɜɜɨɞ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɧɟɫɨɦɧɟɧɧɨ ɩɨɜɵɲɚɸɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ, ɚ ɬɚɤɠɟ ɧɟɢɡɛɟɠɧɨ ɩɪɢɜɨɞɹɬ 
ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɚɤ ɜɪɟɞɧɵɯ, ɬɚɤ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɚ ɷɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɜɟɥɢɱɢɜɚɟɬ ɪɢɫɤ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɪɚɜɦ. 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɚɛɨɬɧɢɤɚ ɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɮɚɤɬɨɪɚ, ɱɚɳɟ ɜɫɟɝɨ 
ɩɪɢɜɨɞɢɬ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɬɪɚɜɦɟ ɢɥɢ ɧɟɫɱɚɫɬɧɨɦɭ ɫɥɭɱɚɸ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɬɪɚɜɦɚ – ɷɬɨ ɪɟɡɭɥɶɬɚɬ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɧɢɤɚ 
ɪɚɡɥɢɱɧɵɯ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. 

ɇɟɫɱɚɫɬɧɵɣ ɫɥɭɱɚɣ – ɷɬɨ ɫɥɭɱɚɣ, ɩɪɨɢɫɲɟɞɲɢɣ ɫ ɪɚɛɨɬɧɢɤɨɦ, ɜɫɥɟɞɫɬɜɢɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɮɚɤɬɨɪɚ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɬɪɚɜɦɚɬɢɡɦ – ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɬɪɚɜɦ, 
ɩɨɥɭɱɟɧɧɵɯ ɪɚɛɨɬɧɢɤɚɦɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 
 

9.1 ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ 
 

ȼ ɪɚɡɥɢɱɧɵɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɢɦɟɟɬɫɹ ɪɚɡɥɢɱɧɚɹ ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ 
ɥɸɞɟɣ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, ɬɚɤ ɤɚɤ ɩɚɪɚɦɟɬɪɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɭɫɥɨɜɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɯɚɪɚɤɬɟɪ ɫɪɟɞɵ ɩɨɦɟɳɟɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɨɧɨ 
ɭɫɬɚɧɨɜɥɟɧɨ, ɜɟɫɶɦɚ ɪɚɡɧɨɨɛɪɚɡɧɵ. Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɪɚɫɩɨɥɚɝɚɟɬ ɜ ɫɜɨёɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ ɤɨɬɨɪɨɟ ɫɥɭɠɢɬ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɥɢ ɩɨɬɪɟɛɥɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. ɇɚɩɪɢɦɟɪ, ɝɟɧɟɪɚɬɨɪ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
ɩɪɢɛɨɪɵ, ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ, ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ, ɷɥɟɤɬɪɨɩɪɢёɦɧɢɤɢ.  

ɉɨɪɚɠɟɧɢɟ ɱɟɥɨɜɟɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɤɚɫɚɧɢɢ ɞɜɭɯ ɬɨɱɟɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, 
ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɫɭɳɟɫɬɜɭɟɬ ɧɚɩɪɹɠɟɧɢɟ, ɢ ɩɪɢ ɷɬɨɦ ɨɛɪɚɡɭɟɬɫɹ ɡɚɦɤɧɭɬɚɹ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɰɟɩɶ, ɱɟɪɟɡ ɟɝɨ ɬɟɥɨ ɩɪɨɯɨɞɢɬ ɬɨɤ ɜɟɥɢɱɢɧɚ ɷɬɨɝɨ ɬɨɤɚ ɡɚɜɢɫɢɬ ɨɬ 
ɫɯɟɦɵ ɩɪɢɤɨɫɧɨɜɟɧɢɹ, ɬ ɟ. ɤɚɤɢɯ ɱɚɫɬɟɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɤɚɫɚɟɬɫɹ ɱɟɥɨɜɟɤ, ɚ 
ɬɚɤɠɟ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ, ɪɟɠɢɦɚ ɧɟɣɬɪɚɥɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɬɨɤɚ, ɩɪɨɯɨɞɹɳɟɝɨ 
ɱɟɪɟɡ ɱɟɥɨɜɟɤɚ ɜ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ, ɚ ɬɚɤɠɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɢ 
ɟɦɤɨɫɬɢ ɮɚɡ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ, ɪɨɞɚ ɢ ɱɚɫɬɨɬɵ ɬɨɤɚ, ɩɭɬɢ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɜɨɡɞɟɣɫɬɜɢɹ ɬɨɤɚ, ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɞɪ. 

Ⱦɟɣɫɬɜɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɧɚ ɠɢɜɭɸ ɬɤɚɧɶ ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɮɚɤɬɨɪɨɜ ɧɨɫɢɬ ɫɜɨɟɨɛɪɚɡɧɵɣ ɢ ɪɚɡɧɨɫɬɨɪɨɧɧɢɣ ɯɚɪɚɤɬɟɪ. 
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ɉɪɨɯɨɞɹ ɱɟɪɟɡ ɨɪɝɚɧɢɡɦ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ ɩɪɨɢɡɜɨɞɢɬ, ɬɟɪɦɢɱɟɫɤɨɟ, 
ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɹ. 

  Ɍɟɪɦɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɧɚɝɪɟɜɟ ɬɤɚɧɟɣ ɜɩɥɨɬɶ ɞɨ ɨɠɨɝɨɜ 
ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɬɟɥɚ, ɩɟɪɟɝɪɟɜɚ ɤɪɨɜɟɧɨɫɧɵɯ ɫɨɫɭɞɨɜ ɢ ɤɪɨɜɢ, ɱɬɨ ɜɵɡɵɜɚɟɬ 
ɜ ɧɢɯ ɫɟɪɶɟɡɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɪɚɫɫɬɪɨɣɫɬɜɚ. 

  ɗɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɜɵɡɵɜɚɟɬ ɪɚɡɥɨɠɟɧɢɟ ɤɪɨɜɢ ɢ ɩɥɚɡɦɵ – 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɧɚɪɭɲɟɧɢɹ ɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɨɫɬɚɜɨɜ ɢ ɬɤɚɧɢ ɜ ɰɟɥɨɦ. 

  Ȼɢɨɥɨɝɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɜɵɪɚɠɚɟɬɫɹ ɜ ɪɚɡɞɪɚɠɟɧɢɢ ɢ ɜɨɡɛɭɠɞɟɧɢɢ 
ɠɢɜɵɯ ɬɤɚɧɟɣ ɨɪɝɚɧɢɡɦɚ, ɱɬɨ ɦɨɠɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɧɟɩɪɨɢɡɜɨɥɶɧɵɦɢ 
ɫɭɞɨɪɨɠɧɵɦɢ ɫɨɤɪɚɳɟɧɢɹɦɢ ɦɵɲɰ, ɜ ɬɨɦ ɱɢɫɥɟ ɦɵɲɰ ɫɟɪɞɰɚ ɢ ɥɟɝɤɢɯ. ɉɪɢ 
ɷɬɨɦ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɪɚɡɥɢɱɧɵɟ ɧɚɪɭɲɟɧɢɹ ɜ ɨɪɝɚɧɢɡɦɟ, ɜɤɥɸɱɚɹ ɧɚɪɭɲɟɧɢɟ 
ɢ ɞɚɠɟ ɩɨɥɧɨɟ ɩɪɟɤɪɚɳɟɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɟɪɞɰɚ ɢ ɥɟɝɤɢɯ, ɚ ɬɚɤɠɟ ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɩɨɜɪɟɠɞɟɧɢɹ ɬɤɚɧɟɣ. Ʌɸɛɨɟ ɢɡ ɷɬɢɯ ɞɟɣɫɬɜɢɣ ɬɨɤɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɬɪɚɜɦɟ, ɬ. ɟ. ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɨɪɝɚɧɢɡɦɚ, ɜɵɡɜɚɧɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɢɥɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ. 

Ɉɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ ɨɩɪɟɞɟɥɹɸɳɢɦ ɬɭ ɢɥɢ ɢɧɭɸ ɫɬɟɩɟɧɶ ɩɨɪɚɠɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, ɹɜɥɹɟɬɫɹ ɫɢɥɚ ɬɨɤɚ ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɬɟɥɨ. ɉɨɪɨɝɨɜɵɟ 
ɡɧɚɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɬɨɤɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.1 

 
Ɍɚɛɥɢɰɚ 9.1-ɉɨɪɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɬɨɤɚ 

ȼɢɞɵ ɬɨɤɚ 
ɋɢɥɚ ɬɨɤɚ, ɦȺ 

ɉɟɪɟɦɟɧɧɵɣ ɬɨɤ ɉɨɫɬɨɹɧɧɵɣ ɬɨɤ 
ɉɨɪɨɝɨɜɵɣ ɨɳɭɬɢɦɵɣ ɬɨɤ - 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, 
ɜɵɡɵɜɚɸɳɢɣ ɩɪɢ 

ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ 
ɨɪɝɚɧɢɡɦ ɨɳɭɬɢɦɵɟ 

ɪɚɡɞɪɚɠɟɧɢɹ 

0,6-1,5 5-7 

ɉɨɪɨɝɨɜɵɣ ɧɟɨɬɩɭɫɤɚɸɳɢɣ 
ɬɨɤ - ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, 

ɜɵɡɵɜɚɸɳɢɣ ɩɪɢ 
ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ 
ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ, 

ɧɟɩɪɟɨɞɨɥɢɦɵɟ ɫɭɞɨɪɨɠɧɵɟ 
ɫɨɤɪɚɳɟɧɢɹ ɦɵɲɰ ɪɭɤɢ, ɜ 
ɤɨɬɨɪɨɣ ɡɚɠɚɬ ɩɪɨɜɨɞɧɢɤ 

10-15 50-70 

Ɏɢɛɪɢɥɥɹɰɢɨɧɧɵɣ ɬɨɤ - 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, 
ɜɵɡɵɜɚɸɳɢɣ ɩɪɢ 

ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ 
ɨɪɝɚɧɢɡɦ ɮɢɛɪɢɥɥɹɰɢɸ 

ɫɟɪɞɰɚ 

100ɦȺ ɞɨ 5Ⱥ 300ɦȺ ɞɨ 5Ⱥ 

 
ȼɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɷɥɟɤɬɪɨɡɚɳɢɬɧɵɟ ɦɟɪɵ ɩɨ ɩɪɢɧɰɢɩɭ ɢɯ ɜɵɩɨɥɧɟɧɢɹ 

ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 
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 1) ɨɛɟɫɩɟɱɟɧɢɟ ɧɟɞɨɫɬɭɩɧɨɫɬɢ ɞɥɹ ɱɟɥɨɜɟɤɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ: ɨɫɧɨɜɧɚɹ, ɭɫɢɥɟɧɧɚɹ ɢ ɞɜɨɣɧɚɹ ɢɡɨɥɹɰɢɹ ɬɨɤɨɜɟɞɭɳɢɯ 
ɱɚɫɬɟɣ; ɨɝɪɚɠɞɟɧɢɹ ɢ ɨɛɨɥɨɱɤɢ; ɛɚɪɶɟɪɵ; ɪɚɡɦɟɳɟɧɢɟ ɜɧɟ ɡɨɧɵ ɞɨɫɹɝɚɟɦɨɫɬɢ; 

 2) ɫɧɢɠɟɧɢɟ ɜɨɡɦɨɠɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ ɞɨ 
ɛɟɡɨɩɚɫɧɨɝɨ ɡɧɚɱɟɧɢɹ: ɡɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ; ɫɜɟɪɯɧɢɡɤɢɟ (ɦɚɥɵɟ) ɧɚɩɪɹɠɟɧɢɹ; 
ɜɵɪɚɜɧɢɜɚɧɢɟ ɩɨɬɟɧɰɢɚɥɨɜ; ɭɪɚɜɧɢɜɚɧɢɟ ɩɨɬɟɧɰɢɚɥɨɜ; ɢɡɨɥɢɪɭɸɳɢɟ 
(ɧɟɩɪɨɜɨɞɹɳɢɟ) ɩɨɦɟɳɟɧɢɹ, ɡɨɧɵ, ɩɥɨɳɚɞɤɢ; ɡɚɳɢɬɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ 
ɪɚɡɞɟɥɟɧɢɟ ɰɟɩɟɣ; 

 3) ɨɝɪɚɧɢɱɟɧɢɟ ɜɪɟɦɟɧɢ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɧɚ ɨɪɝɚɧɢɡɦ 
ɱɟɥɨɜɟɤɚ: ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ. 

Ɉɩɵɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ, ɛɟɡɚɜɚɪɢɣɧɨɣ   ɢ 
ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɧɟɨɛɯɨɞɢɦɨ ɧɚɪɹɞɭ ɫ 
ɫɨɜɟɪɲɟɧɧɵɦ ɢɫɩɨɥɧɟɧɢɟɦ ɢɯ ɢ ɨɫɧɚɳɟɧɢɟɦ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ ɬɚɤ 
ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɫɹɤɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɨɲɢɛɨɤ 
ɫɨ ɫɬɨɪɨɧɵ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. ɇɚ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ, 
ɭɱɪɟɠɞɟɧɢɹɯ ɫɨɡɞɚɟɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɥɭɠɛɚ, ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɚɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɨ ɤɜɚɥɢɮɢɤɚɰɢɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɦ ɩɟɪɫɨɧɚɥɨɦ. 

 
9.2 ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ 

 
ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ (ɗɆɉ) — ɷɬɨ ɨɫɨɛɚɹ ɮɨɪɦɚ ɦɚɬɟɪɢɢ, ɩɨɫɪɟɞɫɬɜɨɦ 

ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɡɚɪɹɠɟɧɧɵɦɢ 
ɱɚɫɬɢɰɚɦɢ. Ʉ ɫɨɬɪɭɞɧɢɤɚɦ Ƚɗɋ, ɤɨɬɨɪɵɟ ɜ ɩɪɨɰɟɫɫɟ ɫɜɨɟɣ ɪɚɛɨɬɵ ɧɚɢɛɨɥɟɟ 
ɩɨɞɜɟɪɠɟɧɵ ɜɥɢɹɧɢɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 
ɷɥɟɤɬɪɨɫɥɟɫɚɪɟɣ ɢ ɷɥɟɤɬɪɨɦɨɧɬɟɪɨɜ ɩɨ ɪɟɦɨɧɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɧɠɟɧɟɪɨɜ ɢ 
ɷɥɟɤɬɪɨɦɨɧɬɟɪɨɜ ɩɨ ɢɫɩɵɬɚɧɢɹɦ ɢ ɢɡɦɟɪɟɧɢɹɦ ɫɥɭɠɛɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ 
ɚɜɬɨɦɚɬɢɤɢ. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɜɥɢɹɧɢɟ ɗɆɉ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɧɚɪɭɲɟɧɢɹɦ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɰɟɧɬɪɚɥɶɧɨɣ, ɜɟɝɟɬɚɬɢɜɧɨɣ ɧɟɪɜɧɨɣ, ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ, 
ɢɦɦɭɧɧɨɣ, ɷɧɞɨɤɪɢɧɧɨɣ ɫɢɫɬɟɦ, ɬɚɤɠɟ ɨɤɚɡɵɜɚɬɶ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɥɢɹɧɢɟ ɧɚ  
ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɨɪɝɚɧɢɡɦɟ. 

ɉɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɦɚɝɧɢɬɧɚɹ 
ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɨɩɚɫɧɨɣ (ɜ 8 ɪɚɡ), ɩɨɷɬɨɦɭ ɨɰɟɧɤɭ 
ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɨɩɚɫɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɩɪɨɢɡɜɨɞɹɬ ɩɨ 
ɜɟɥɢɱɢɧɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ.  ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.1.002–
84 «ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɬɨɤɨɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ», ɧɨɪɦɵ ɞɨɩɭɫɬɢɦɵɯ ɭɪɨɜɧɟɣ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɩɨɥɟɣ ɡɚɜɢɫɹɬ ɨɬ ɜɪɟɦɟɧɢ ɩɪɟɛɵɜɚɧɢɹ ɱɟɥɨɜɟɤɚ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɡɨɧɟ. 
ɉɪɢɫɭɬɫɬɜɢɟ ɩɟɪɫɨɧɚɥɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɜ ɬɟɱɟɧɢɟ 8 ɱ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢ 
ɧɚɩɪɹɠɟɧɧɨɫɬɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɣ 5 ɤȼ/ɦ; ɩɪɢ ɡɧɚɱɟɧɢɹɯ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ȿ = 5...20 ɤȼ/ɦ ɜɪɟɦɹ ɞɨɩɭɫɬɢɦɨɝɨ ɩɪɟɛɵɜɚɧɢɹ ɜ 
ɪɚɛɨɱɟɣ ɡɨɧɟ (ɱ) ܶ = ͷͲ/ܧ − ʹ. Ɋɚɛɨɬɚ ɜ ɭɫɥɨɜɢɹɯ ɨɛɥɭɱɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ 
ɩɨɥɟɦ ɫ ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ  20–25 ɤȼ/ɦ ɞɨɥɠɧɚ ɩɪɨɞɨɥɠɚɬɶɫɹ ɧɟ ɛɨɥɟɟ 10 ɦɢɧ. 

Ʉ ɦɟɪɨɩɪɢɹɬɢɹɦ ɩɨ ɡɚɳɢɬɟ ɨɬ ɞɟɣɫɬɜɢɹ ɗɆɉ ɨɬɧɨɫɹɬɫɹ: ɜɵɛɨɪ ɪɟɠɢɦɨɜ 
ɪɚɛɨɬɵ ɢɡɥɭɱɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɭɪɨɜɟɧɶ ɢɡɥɭɱɟɧɢɹ, ɧɟ 
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ɩɪɟɜɵɲɚɸɳɢɣ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ, ɨɝɪɚɧɢɱɟɧɢɟ ɦɟɫɬɚ ɢ ɜɪɟɦɟɧɢ 
ɧɚɯɨɠɞɟɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɗɆɉ (ɡɚɳɢɬɚ ɪɚɫɫɬɨɹɧɢɟɦ ɢ ɜɪɟɦɟɧɟɦ), 
ɨɛɨɡɧɚɱɟɧɢɟ ɢ ɨɝɪɚɠɞɟɧɢɟ ɡɨɧ ɫ ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ ɗɆɉ. ɇɚɢɛɨɥɶɲɟɟ 
ɡɧɚɱɟɧɢɟ ɩɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɹɬɶ ɜɵɛɨɪɭ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɢɫɬɨɱɧɢɤɚ 
ɢɡɥɭɱɟɧɢɹ ɞɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɫɨɤɪɚɳɟɧɢɸ ɜɪɟɦɟɧɢ ɩɪɟɛɵɜɚɧɢɹ ɱɟɥɨɜɟɤɚ ɜ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɦ ɩɨɥɟ. Ɂɚɳɢɬɚ ɜɪɟɦɟɧɟɦ ɩɪɢɦɟɧɹɟɬɫɹ, ɤɨɝɞɚ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 
ɫɧɢɡɢɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɡɥɭɱɟɧɢɹ ɜ ɞɚɧɧɨɦ ɦɟɫɬɟ ɞɨ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ 
ɭɪɨɜɧɹ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɢ ɧɚɯɨɠɞɟɧɢɹ ɧɚ ɪɚɛɨɱɟɦ 
ɦɟɫɬɟ ɩɨɞ ɨɛɥɭɱɟɧɢɟɦ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. Ɂɚɳɢɬɚ ɜɪɟɦɟɧɟɦ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɭɬɟɦ 
ɫɦɟɧɵ ɪɚɛɨɬɚɸɳɢɯ, ɱɚɫɬɢɱɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɟɣ ɩɪɨɰɟɫɫɨɜ, ɞɢɫɬɚɧɰɢɨɧɧɵɦ 
ɭɩɪɚɜɥɟɧɢɟɦ ɭɫɬɚɧɨɜɤɨɣ, ɩɟɪɟɪɵɜɨɦ ɜ ɪɚɛɨɬɟ ɢ ɬ. ɞ. 

 ȿɳё ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɫɩɨɫɨɛɨɜ ɡɚɳɢɬɵ ɨɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ 
ɹɜɥɹɟɬɫɹ ɢɯ ɷɤɪɚɧɢɪɨɜɚɧɢɟ ɜ ɦɟɫɬɚɯ ɩɪɟɛɵɜɚɧɢɹ ɱɟɥɨɜɟɤɚ. ɗɤɪɚɧɵ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɫɥɚɛɥɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɥɧ. ɋɬɟɩɟɧɶ ɨɫɥɚɛɥɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɷɤɪɚɧɚ ɢ 
ɩɚɪɚɦɟɬɪɨɜ ɢɡɥɭɱɟɧɢɹ. Ɂɧɚɱɢɦɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɳɢɬɵ ɨɤɚɡɵɜɚɟɬ 
ɬɚɤɠɟ ɦɚɬɟɪɢɚɥ, ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧ ɷɤɪɚɧ. ɑɚɫɬɨ ɞɥɹ ɷɤɪɚɧɢɪɨɜɚɧɢɹ 
ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɟɬɤɚ. Ɍɚɤɢɟ ɷɤɪɚɧɵ ɢɦɟɸɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ. Ɉɧɢ 
ɩɪɨɫɦɚɬɪɢɜɚɸɬɫɹ, ɩɪɨɩɭɫɤɚɸɬ ɩɨɬɨɤ ɜɨɡɞɭɯɚ, ɩɨɡɜɨɥɹɸɬ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ 
ɫɬɚɜɢɬɶ ɢ ɫɧɢɦɚɬɶ ɷɤɪɚɧɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ. ɗɤɪɚɧɢɪɨɜɚɧɢɸ ɩɨɞɥɟɠɚɬ 
ɝɟɧɟɪɚɬɨɪɵ, ɮɢɞɟɪɧɵɟ ɥɢɧɢɢ, ɷɥɟɦɟɧɬɵ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɪɚɡɴɟɦɵ ɪɚɛɨɱɢɯ ɤɨɧɬɭɪɨɜ, ɢɧɞɭɤɰɢɨɧɧɵɟ ɤɚɬɭɲɤɢ, ɪɚɛɨɱɢɟ ɤɨɧɞɟɧɫɚɬɨɪɵ, 
ɫɦɨɬɪɨɜɵɟ ɨɤɧɚ ɢ ɭɫɬɚɧɨɜɤɢ ɜ ɰɟɥɨɦ. Ʉɨɧɫɬɪɭɤɰɢɹ ɷɤɪɚɧɚ ɜ ɤɚɠɞɨɦ ɨɬɞɟɥɶɧɨɦ 
ɫɥɭɱɚɟ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɢɛɨɥɶɲɢɣ ɷɮɮɟɤɬ ɷɤɪɚɧɢɪɨɜɚɧɢɹ 

 
9.3 ɉɨɜɵɲɟɧɧɵɣ ɲɭɦ 
 
ɒɭɦɨɦ ɧɚɡɵɜɚɟɬɫɹ ɛɟɫɫɢɫɬɟɦɧɨɟ ɫɨɱɟɬɚɧɢɟ ɡɜɭɤɨɜ ɪɚɡɥɢɱɧɨɣ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢ ɱɚɫɬɨɬɵ, ɨɤɚɡɵɜɚɸɳɢɯ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ 
ɱɟɥɨɜɟɤɚ. ɉɨɹɜɥɟɧɢɟ ɲɭɦɚ ɜɵɡɜɚɧɨ ɭɩɪɭɝɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ, ɜɨɡɧɢɤɚɸɳɢɦɢ ɩɨ 
ɩɪɢɱɢɧɟ: ɦɟɯɚɧɢɱɟɫɤɢɯ, ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ, ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɟɣ ɢ ɯɚɪɚɤɬɟɪɨɦ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ, ɧɟɬɨɱɧɨɫɬɹɦɢ, ɞɨɩɭɳɟɧɧɵɦɢ ɩɪɢ ɟɟ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɪɚɡɥɢɱɚɸɬ ɲɭɦɵ ɦɟɯɚɧɢɱɟɫɤɨɝɨ, 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ, ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. 

ɍɪɨɜɟɧɶ ɲɭɦɚ ɧɚ Ƚɗɋ ɫɥɨɠɧɨ ɧɚɡɜɚɬɶ ɦɚɥɟɧɶɤɢɦ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ 
ɤɚɠɞɵɣ ɱɟɥɨɜɟɤ ɩɨɞɜɟɪɠɟɧ ɫɥɭɯɨɜɨɦɭ ɫɬɚɪɟɧɢɸ, ɜɨɡɞɟɣɫɬɜɢɟ ɜɵɫɨɤɢɯ ɭɪɨɜɧɟɣ 
ɲɭɦɚ ɦɨɠɟɬ ɭɫɤɨɪɢɬɶ ɷɬɨɬ ɩɪɨɰɟɫɫ ɢ ɩɪɢɧɟɫɬɢ ɧɟɩɨɩɪɚɜɢɦɵɣ ɜɪɟɞ. Ʉɨɝɞɚ ɷɬɨɬ 
ɲɭɦ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɫɢɬɭɚɰɢɹ ɦɨɠɟɬ ɫɬɚɬɶ "ɞɥɢɬɟɥɶɧɵɦ 
ɟɠɟɞɧɟɜɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ", "ɩɨɬɟɪɟɣ ɫɥɭɯɚ", ɟɫɥɢ ɧɟ ɛɭɞɭɬ ɩɪɢɧɹɬɵ ɦɟɪɵ ɩɨ 
ɛɨɪɶɛɟ ɫ ɲɭɦɨɦ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɚ ɪɨɬɚɰɢɹ ɪɚɛɨɬɧɢɤɨɜ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ 
ɡɚɳɢɬɚ ɨɬ ɩɨɜɪɟɠɞɟɧɢɹ ɫɥɭɯɚ. 
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ȼɨɡɞɟɣɫɬɜɢɟ ɜɵɫɨɤɢɯ ɭɪɨɜɧɟɣ ɲɭɦɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜɫɟɝɞɚ ɞɨɥɠɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ. 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɨɜɵɲɟɧɧɨɝɨ ɭɪɨɜɧɹ ɲɭɦɚ (ɜɵɲɟ 85 ɞȻ Ⱥ) ɧɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ: 

— ɝɟɧɟɪɚɬɨɪɵ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɢ ɞɪɭɝɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɫ 
ɜɪɚɳɚɸɳɢɦɢɫɹ ɱɚɫɬɹɦɢ: 

— ɧɚɫɨɫɵ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ: 
— ɰɟɧɬɪɨɛɟɠɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ: 
— ɤɨɦɩɪɟɫɫɨɪɵ: 
— ɬɭɪɛɢɧɵ: 
— ɩɪɨɬɨɱɧɵɟ ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɣ (ɜɨɞɨɫɛɪɨɫɵ, ɬɪɭɛɨɜɨɞɨɩɪɨɜɨɞɵ); 
— ɦɟɬɚɥɥɨɪɟɠɭɳɢɟ ɫɬɚɧɤɢ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɪɨɱɧɨɣ ɫɬɚɥɢ, ɧɚɠɞɚɱɧɵɟ 

ɫɬɚɧɤɢ: 
ɂɫɬɨɱɧɢɤɨɦ ɲɭɦɚ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ 

(ɩɧɟɜɦɨɢɧɫɬɪɭɦɟɧɬ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɞɪɟɥɢ, ɫɜɚɪɨɱɧɵɟ ɚɝɪɟɝɚɬɵ, ɢ ɬ.ɞ.). 
Ɉɛɴɟɤɬɵ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɭɪɨɜɧɹɦɢ ɲɭɦɚ 65 ɞȻȺ ɢ ɧɢɠɟ (ɩɭɥɶɬɵ 

ɭɩɪɚɜɥɟɧɢɣ, ɥɚɛɨɪɚɬɨɪɢɢ ɛɟɡ ɫɨɛɫɬɜɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɲɭɦɚ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-
ɫɥɭɠɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ ɢ ɞɪ.) ɧɟ ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ 
ɤ ɩɨɦɟɳɟɧɢɹɦ ɢ ɭɫɬɚɧɨɜɤɚɦ ɫ ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ ɲɭɦɚ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫ ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ ɲɭɦɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɜ ɨɬɞɟɥɶɧɵɯ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢɥɢ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ ɛɨɤɫɚɯ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɲɭɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɫɪɟɞɫɬɜɚ: 

— ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɭɸ ɨɛɥɢɰɨɜɤɭ ɢɥɢ ɲɬɭɱɧɵɟ ɩɨɝɥɨɬɢɬɟɥɢ: 
— ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɤɨɠɭɯɢ, ɚɤɭɫɬɢɱɟɫɤɢɟ ɷɤɪɚɧɵ ɢ ɜɵɝɨɪɨɞɤɢ. 
Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɲɭɦɚ, ɭɪɨɜɟɧɶ ɤɨɬɨɪɨɝɨ ɩɪɟɜɵɲɚɟɬ 
ɧɨɪɦɵ, ɧɚ ɬɟɪɪɢɬɨɪɢɸ Ƚɗɋ' ɢ ɩɪɢɥɟɝɚɸɳɭɸ ɤ ɧɟɣ ɬɟɪɪɢɬɨɪɢɸ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɪɨɜɥɢ, 
ɧɚɪɭɠɧɵɯ ɫɬɟɧ, ɨɫɬɟɤɥɟɧɢɣ, ɜɨɪɨɬ ɢ ɞɜɟɪɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ 
ɲɭɦɚ, ɝɥɭɲɢɬɟɥɢ ɲɭɦɚ ɜ ɬɪɚɤɬɚɯ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ, ɢɡɥɭɱɚɸɳɢɯ 
ɲɭɦ ɜ ɚɬɦɨɫɮɟɪɭ (ɤɨɦɩɪɟɫɫɨɪɨɜ, ɜɟɧɬɢɥɹɬɨɪɨɜ), ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɨɛɥɢɰɨɜɤɢ 
ɤɚɧɚɥɨɜ, ɢɡɥɭɱɚɸɳɢɯ ɲɭɦ ɜ ɚɬɦɨɫɮɟɪɭ, ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɤɨɠɭɯɢ ɢ ɷɤɪɚɧɵ 
ɩɪɢ ɨɬɤɪɵɬɨɦ ɪɚɡɦɟɳɟɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ ɲɭɦɚ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ. 

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɜɵɲɟɧɧɨɝɨ ɭɪɨɜɧɹ ɲɭɦɚ ɧɚ 
ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ: 

— ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɤɚɛɢɧɵ ɞɥɹ ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɦɚɫɬɟɪɨɜ ɩɨ 
ɪɟɦɨɧɬɭ; 

— ɤɨɦɧɚɬɵ ɨɬɞɵɯɚ: 
— ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɲɢɬɵ ɨɪɝɚɧɨɜ ɫɥɭɯɚ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɫɥɟɞɭɟɬ ɨɝɪɚɧɢɱɢɜɚɬɶ ɩɪɟɛɵɜɚɧɢɟ ɩɟɪɫɨɧɚɥɚ ɜ ɡɨɧɚɯ ɫ 

ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ ɲɭɦɚ ɢ ɨɩɪɟɞɟɥɹɬɶ ɜ ɧɢɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.1.003- 
83 (ɩɪɢɥɨɠɟɧɢɟ 1 ɤ ȽɈɋɌ) ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɞɨɡɭ ɲɭɦɚ ɫ ɬɟɦ. ɱɬɨɛɵ ɫɭɦɦɚɪɧɚɹ 
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ɞɨɡɚ ɲɭɦɚ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ (ɪɚɛɨɱɟɣ ɫɦɟɧɵ) ɧɟ ɩɪɟɜɵɲɚɥɚ ɞɨɩɭɫɬɢɦɨɝɨ 
ɭɪɨɜɧɹ. Ⱦɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɲɭɦɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2. 

 
Ɍɚɛɥɢɰɚ 9.2-Ⱦɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɲɭɦɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 

Ɋɚɛɨɱɢɟ ɦɟɫɬɚ 

ɍɪɨɜɟɧɶ ɡɜɭɤɚ ɢ 
ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɭɪɨɜɟɧɶ 

ɡɜɭɤɚ, ɞȻ 

ɐɟɧɬɪɚɥɶɧɵɣ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɢɧɠɟɧɟɪɧɨ- 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ ɰɟɯɨɜ ɢ ɫɥɭɠɛ 

60 

ɓɢɬɵ ɭɩɪɚɜɥɟɧɢɹ, ɤɚɛɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɫ ɪɟɱɟɜɨɣ ɫɜɹɡɶɸ ɩɨ ɬɟɥɟɮɨɧɭ 
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ɉɨɦɟɳɟɧɢɹ ɥɚɛɨɪɚɬɨɪɢɣ ɛɟɡ ɫɨɛɫɬɜɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɲɭɦɚ, 
ɤɨɦɧɚɬɵ ɦɚɫɬɟɪɨɜ, ɦɚɲɢɧɨɩɢɫɧɵɟ ɛɸɪɨ 
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ɉɨɦɟɳɟɧɢɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɛɸɪɨ, ɞɥɹ ɪɚɫɱɟɬɱɢɤɨɜ, 
ɩɪɨɝɪɚɦɦɢɫɬɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɩɪɢɟɦɚ ɛɨɥɶɧɵɯ ɜ 
ɡɞɪɚɜɩɭɧɤɬɚɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ 

50 

ɉɨɦɟɳɟɧɢɹ ɥɚɛɨɪɚɬɨɪɢɣ ɫ ɫɨɛɫɬɜɟɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɲɭɦɚ 
ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɚɝɪɟɝɚɬɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɫ 

ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ ɲɭɦɚ 

80 

ɉɨɫɬɨɹɧɧɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɢ ɪɚɛɨɱɢɟ ɡɨɧɵ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɣ 
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9.4 ȼɢɛɪɚɰɢɹ 

 
ȼɢɛɪɚɰɢɹ - ɷɬɨ ɮɚɤɬɨɪ, ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɨɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɚɤɬɢɜɧɨɫɬɶɸ. ɇɚɩɪɚɜɥɟɧɧɨɫɬɶ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɜɢɛɪɚɰɢɣ ɢ ɝɥɭɛɢɧɵ ɜɨɡɞɟɣɫɬɜɢɹ 
ɬɚɤ ɠɟ ɤɚɤ ɯɚɪɚɤɬɟɪ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɫɞɜɢɝɨɜ ɪɚɡɧɵɯ ɫɢɫɬɟɦ ɨɪɝɚɧɢɡɦɚ ɱɟɥɨɜɟɤɚ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɩɟɤɬɪɚɥɶɧɵɦ ɫɨɫɬɚɜɨɦ ɢ ɭɪɨɜɧɹɦɢ ɜɢɛɪɚɰɢɢ ɟɟ ɬɢɩɨɦ ɱɚɫɬɨɬɨɣ 
ɢ ɞɪɭɝɢɦɢ ɯɚɪɚɤɬɟɪɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. ɇɭɠɧɨ ɨɬɦɟɬɢɬɶ ɛɨɥɶɲɭɸ ɪɨɥɶ, ɤɨɬɨɪɭɸ 
ɢɝɪɚɸɬ ɜ ɫɭɛɴɟɤɬɢɜɧɨɦ ɜɨɫɩɪɢɹɬɢɢ ɜɢɛɪɚɰɢɢ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɬɟɥɚ 
ɱɟɥɨɜɟɤɚ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɢɛɪɚɰɢɢ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɜɨɡɧɢɤɚɸɳɢɟ ɩɨɞ ɟɟ ɞɟɣɫɬɜɢɟɦ 
ɪɚɫɫɬɪɨɣɫɬɜɚ ɞɜɢɝɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɨɛɭɫɥɨɜɥɟɧɵ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ 
ɩɨɪɚɠɟɧɢɟɦ ɦɵɲɰ, ɬɚɤ ɢ ɧɚɪɭɲɟɧɢɹɦɢ ɪɟɝɭɥɹɬɨɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɰɟɧɬɪɚɥɶɧɨɣ 
ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ. ɇɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɥɨɤɚɥɶɧɨɣ 
ɜɢɛɪɚɰɢɢ ɹɜɥɹɸɬɫɹ ɨɬɞɟɥɵ ɫɢɦɩɚɬɢɱɟɫɤɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ 
ɪɟɝɭɥɢɪɭɸɬ ɬɨɧɭɫ ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ ɫɨɫɭɞɨɜ, ɢ ɨɬɞɟɥɵ ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ ɧɟɪɜɧɨɣ 
ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɫ ɬɚɤɬɢɥɶɧɨɣ ɢ ɜɢɛɪɚɰɢɨɧɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ. 
ȼɢɛɪɚɰɢɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɜɥɢɹɸɬ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɱɢɯ 
ɨɩɟɪɚɰɢɣ, ɚ ɬɚɤɠɟ ɤɨɫɜɟɧɧɨ ɨɤɚɡɵɜɚɸɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɱɟɥɨɜɟɤɚ. 

Ɂɚɳɢɬɚ ɨɬ ɜɢɛɪɚɰɢɣ ɧɚɱɢɧɚɟɬɫɹ ɩɪɟɠɞɟ ɜɫɟɝɨ ɫ ɢɯ ɥɢɤɜɢɞɚɰɢɢ. 
Ⱦɨɫɬɢɝɚɟɬɫɹ ɷɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟɦ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɫɯɟɦ ɢ 
ɭɥɭɱɲɟɧɢɟɦ ɪɚɛɨɬɵ ɦɟɯɚɧɢɡɦɨɜ. Ⱦɥɹ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɦɟɧɹɸɬ 
ɭɩɪɭɝɭɸ ɩɨɞɜɟɫɤɭ, ɚɦɨɪɬɢɡɚɰɢɸ, ɢɡɨɥɢɪɭɸɬ ɨɩɨɪɵ. ɂɡɨɥɹɰɢɹ ɮɭɧɞɚɦɟɧɬɚ (ɜ 
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ɩɨɱɜɟ ɜɨɤɪɭɝ ɮɭɧɞɚɦɟɧɬɚ ɭɫɬɪɚɢɜɚɸɬ ɪɚɡɪɵɜɵ ɛɟɡ ɡɚɩɨɥɧɟɧɢɹ ɢɥɢ ɫ 
ɡɚɩɨɥɧɟɧɢɟɦ) ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɟɪɟɞɚɱɭ ɤɨɥɟɛɚɧɢɣ ɨɬ ɮɭɧɞɚɦɟɧɬɚ ɤ ɨɤɪɭɠɚɸɳɟɣ 
ɩɨɱɜɟ ɢɥɢ ɨɬ ɧɟɟ ɤ ɮɭɧɞɚɦɟɧɬɭ. ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɨɛɳɟɣ ɜɢɛɪɚɰɢɢ, - ɷɬɨ ɜɢɛɪɨɢɡɨɥɢɪɭɸɳɚɹ ɨɛɭɜɶ, 
ɩɨɞɦɟɬɤɢ ɢɥɢ ɫɬɟɥɶɤɢ. ɋɚɦɵɦ ɞɟɣɫɬɜɟɧɧɵɦ ɫɪɟɞɢ ɜɫɟɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɦɨɠɧɨ 
ɫɱɢɬɚɬɶ ɭɫɬɪɚɧɟɧɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɚɤɬɚ ɱɟɥɨɜɟɤɚ ɫ ɞɪɨɠɚɳɢɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ɗɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ, ɡɚɦɟɧɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. 

 
9.5 Ɇɚɫɥɨ 

 
ɉo ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɧɚ Ƚɗɋ ɧɚɢɛɨɥɶɲɭɸ 

ɨɩɚɫɧɨɫɬɶ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ, ɡɚɥɢɜɚɟɦɨɟ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɢ 

ɦɚɫɥɨ ɜ ɜɵɤɥɸɱɚɬɟɥɹɯ, ɚ ɬɚɤɠɟ ɬɭɪɛɢɧɧɨɟ ɦɚɫɥɨ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɜ ɫɢɫɬɟɦɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɷɧɟɪɝɨɧɨɫɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɩɨɞɩɹɬɧɢɤɚɯ ɢ ɩɨɞɲɢɩɧɢɤɚɯ 
– ɦɚɫɥɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɫɦɚɡɤɢ ɢ ɨɯɥɚɠɞɟɧɢɹ. 

Ⱥɧɚɥɢɡ ɚɜɚɪɢɣ ɧɚ Ƚɗɋ ɩɨɤɚɡɚɥ, ɱɬɨ ɨɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɹɜɥɹɸɬɫɹ: 

1) ɩɨɜɪɟɠɞɟɧɢɹ ɦɚɫɥɹɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ; 
2) ɪɚɡɪɭɲɟɧɢɟ ɛɚɧɞɚɠɧɨɝɨ ɤɨɥɶɰɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 

ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ, ɫ ɪɚɡɪɭɲɟɧɢɟɦ ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɝɨ ɰɢɥɢɧɞɪɚ ɢ ɱɚɫɬɟɣ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɜɟɞɭɳɟɟ ɤ ɜɧɭɬɪɟɧɧɟɦɭ ɤɨɪɨɬɤɨɦɭ ɡɚɦɵɤɚɧɢɸ ɜ 
ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɟ; 

3) ɤɨɪoɬɤoɟ ɡɚɦɵɤɚɧɢɟ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɜɟɞɭɳɟɟ ɤ ɪɚɡɪɭɲɟɧɢɸ ɟɝɨ 
ɤɨɪɩɭɫɚ; 

4) ɩoɜɪɟɠɞɟɧɢɟ ɢɡɨɥɹɬɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
5) ɩoɜɪɟɠɞɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɢ ɩɨɩɚɞɚɧɢɹ ɟɝɨ ɧɚ 

ɝɨɪɹɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ.  
ɉɪɢ ɝɨɪɟɧɢɢ ɞɭɝɢ ɜ ɦɚɫɥɟ ɨɛɪɚɡɭɸɬɫɹ ɩɪɨɞɭɤɬɵ ɝɥɭɛɨɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ ɝɚɡɵ ɩɪɢ ɫɦɟɲɟɧɢɢ ɫ ɜɨɡɞɭɯɨɦ 
ɨɛɪɚɡɭɸɳɢɟ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɫɦɟɫɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɩɨɠɚɪɚɯ ɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɨɛɪɚɡɭɸɬɫɹ ɬɚɤɢɟ ɬoɤɫɢɤɚɧɬɵ, ɤɚɤ ɯɥɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ ɇɋl, 
ɰɢɚɧɢɫɬɵɣ ɜɨɞɨɪɨɞ HCN, ɫɟɪɨɜɨɞɨɪɨɞ H2S, ɚɦɦɢɚɤ NH3, ɨɤɢɫɥɵ ɚɡɨɬɚ N02 ɢ ɞɪ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɜɨɡɧɢɤɚɟɬ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɦɚɫɥɹɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɜɵɛɪɨɫɨɦ ɦɚɫɥɚ ɢ ɟɝɨ ɜɨɫɩɥɚɦɟɧɟɧɢɟɦ. 

ɉɨɠɚɪɵ ɪɚɡɥɢɜɲɟɝoɫɹ ɦɚɫɥɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢɥɢ 
ɤɚɛɟɥɶɧɵɯ ɬɭɧɧɟɥɟɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɬɭɲɢɬɶ ɩɟɧɨɣ. ɇɨ ɧɚɞɨ ɩɨɦɧɢɬɶ, ɱɬɨ ɞɨɛɚɜɤɚ 
ɤ ɜɨɞɟ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ ɩɨɧɢɠɚɟɬ ɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ ɜ ɧɟ ɨɛɟɫɬɨɱɟɧɧɵɯ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɭɜɟɥɢɱɢɜɚɟɬ ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɬɨɤɨɦ. 

ɉɪɢ ɩɨɠɚɪɚɯ ɦɚɫɥɹɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɯɨɞɟ ɪɚɡɜɟɞɤɢ ɜɵɹɫɧɹɸɬ 
ɯɚɪɚɤɬɟɪ ɩɨɜɪɟɠɞɟɧɢɹ ɚɩɩɚɪɚɬɨɜ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɫɨɞɟɪɠɚɳɢɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ, ɨɩɚɫɧɨɫɬɶ ɪɚɫɬɟɤɚɧɢɹ ɝɨɪɹɳɟɣ ɠɢɞɤɨɫɬɢ ɜ ɫɬɨɪɨɧɭ 
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ɫɨɫɟɞɧɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɩɚɫɧɨɫɬɶ ɜɡɪɵɜɚ 
ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɱɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. Рɭɤɨɜɨɞɢɬɟɥь ɬɭшɟɧɢя ɩɨɠɚɪɚ 
(ɊɌɉ) ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚɥɢɱɢɟ ɫɬɚɰɢɨɧɚɪɧɵɯ ɜɨɞɹɧɵɯ ɢɥɢ ɜɨɡɞɭɲɧɨ-ɩɟɧɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɯ ɩɭɫɤ. Ⱦɥɹ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɪɚɫɬɟɤɚɧɢɹ ɝɨɪɹɳɟɝɨ ɦɚɫɥɚ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɬɪɚɧɫ-ɮɨɪɦɚɬɨɪɧɨɣ 
ɩɨɞɫɬɚɧɰɢɢ ɜ ɯɨɞɟ ɬɭɲɟɧɢɹ ɫɨɡɞɚɸɬ ɡɚɝɪɚɞɢɬɟɥɶɧɵɟ ɡɟɦɥɹɧɵɟ ɨɛɜɚɥɨɜɚɧɢɹ ɢɥɢ 
ɨɬɜɨɞɧɵɟ ɤɚɧɚɜɵ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɞɝɨɬɚɜɥɢɜɚɹ ɧɚ ɜɨɡɦɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 
ɪɚɫɬɟɤɚɧɢɹ ɦɚɫɥɚ ɪɟɡɟɪɜɧɵɟ ɫɬɜɨɥɵ ɞɥɹ ɬɭɲɟɧɢɹ ɢ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɛɚɤɨɜ 
ɫɨɫɟɞɧɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

 
9.6 ɗɥɟɝɚɡ 

 
Ƚɚɡ SF6 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɯɢɦɢɱɟɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ, 

ɦɨɥɟɤɭɥɚ ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠɢɬ ɨɞɢɧ ɚɬɨɦ ɫɟɪɵ ɢ ɲɟɫɬɶ ɚɬɨɦɨɜ ɮɬɨɪɚ. ɗɬɨɬ ɝɚɡ ɧɟ 
ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɩɪɢɪɨɞɟ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɉɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɷɥɟɝaɡ ɝɚɡɨɨɛɪɚɡɟɧ, ɢ ɬɹɠɟɥɟɟ ɜɨɡɞɭɯɚ. Ȼɥɚɝɨɞɚɪɹ ɫɢɥɶɧɵɦ ɫɜɹɡɹɦ ɚɬɨɦɨɜ ɫɟɪɵ ɢ 
ɮɬɨɪɚ, ɷɥɟɝaɡ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ ɹɜɥɹɟɬɫɹ ɢɧɟɪɬɧɵɦ. ȿɝɨ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɞɟɥɚɸɬ ɷɥɟɝaɡ ɭɞɨɛɧɨɣ ɢɡɨɥɢɪɭɸɳɟɣ ɢ ɞɭɝɨɝɚɫɹɳɟɣ 
ɫɪɟɞɨɣ ɜ ɤɨɦɦɭɬɚɰɢɨɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɫɟɬɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɉɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɪɨɛɨɟ ɢɡɨɥɹɰɢɢ ɷɥɟɝaɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɜ ɷɥɟɝaɡɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɤɨɩɥɟɧɢɟ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɜɪɟɞɧɵɯ ɞɥɹ 
ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ ɝɚɡɨɨɛɪɚɡɧɵɯ (ɮɬɨɪ, ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ, ɧɢɡɲɢɟ ɮɬɨɪɢɞɵ 
ɫɟɪɵ ɢ ɩɪɨɞɭɤɬɵ ɢɯ ɝɢɞɪɨɥɢɡɚ) ɢ ɬɜɟɪɞɵɯ (ɮɬɨɪɢɞɵ, ɫɭɥɶɮɢɞɵ ɢ ɞɪɭɝɢɟ 
ɫɨɟɞɢɧɟɧɢɹ ɦɟɬɚɥɥɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɝɨɪɟɥɚ ɞɭɝɚ) ɜɟɳɟɫɬɜ. ɗɬɢ ɩɪɨɞɭɤɬɵ 
ɪɚɡɥɨɠɟɧɢɹ ɷɥɟɝaɡɚ ɹɞɨɜɢɬɵ ɢ ɨɛɥɚɞɚɸɬ ɪɟɡɤɢɦ, ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɡɚɩɚɯɨɦ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɪɚɫɩɚɞɟ 
ɷɥɟɝaɡa, ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɜɨɡɦɨɠɧɵ ɩɨɹɜɥɟɧɢɹ ɪɚɡɞɪɚɠɟɧɢɣ ɝɥɚɡ, ɤɨɠɢ, 
ɧɨɫɚ ɢ ɝɨɪɥɚ, ɨɬɟɤɚ ɥɟɝɤɢɯ, ɛɪɨɧɯɢɬɨɜ ɢ ɞɪɭɝɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɞɵɯɚɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ ɱɟɥɨɜɟɤɚ. Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɮɬoɪoɜoɞoɪɨɞa (ɇȿ) ɦɨɠɟɬ 
ɜɵɡɜɚɬɶ ɨɠɨɝɢ ɫɥɢɡɢɫɬɵɯ ɨɛɨɥɨɱɟɤ. ɉɨɩɚɞɚɧɢɟ ɮɬoɪoɜoɞoɪɨɞa ɜɧɭɬɪɶ 
ɨɪɝɚɧɢɡɦɚ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɚɪɢɬɦɢɸ ɢ ɩɪɢɜɟɫɬɢ ɤ ɥɟɬɚɥɶɧɨɦɭ ɢɫɯɨɞɭ. ɋɚɦ ɷɥɟɝɚɡ 
ɧɟ ɨɤɚɡɵɜɚɟɬ ɬɨɤɫɢɱɧɨɝɨ, ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɢɥɢ ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ 
ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ. 

Ɉɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɱɢɫɬɵɦ ɷɥɟɝaɡoɦ ɨɛɭɫɥɨɜɥɟɧɚ ɨɫɨɛɟɧɧɨɫɬɶɸ ɷɥɟɝaɡa 
ɡɚɩɨɥɧɹɬɶ ɭɝɥɭɛɥɟɧɢɹ (ɬɪɚɧɲɟɢ, ɤɚɛɟɥɶɧɵɟ ɤɚɧɚɥɵ, ɡɚɤɪɵɬɵɟ ɩɨɦɟɳɟɧɢɹ), 
ɜɵɬɟɫɧɹɹ ɢɡ ɧɢɯ ɜɨɡɞɭɯ, ɫɨɡɞɚɜɚɹ ɚɬɦɨɫɮɟɪɭ, ɧɟɩɪɢɝɨɞɧɭɸ ɞɥɹ ɞɵɯɚɧɢɹ. ɉɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɤɚɤɢɯ-ɥɢɛɨ ɪɚɛɨɬ ɫ ɷɥɟɝaɡɨɦ ɢ ɷɥɟɝaɡɨɜɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
(ɡɚɩɨɥɧɟɧɢɟ, ɞɨɡɚɩɨɥɧɟɧɢɟ, ɨɬɛɨɪ ɩɪɨɛɵ ɧɚ ɚɧɚɥɢɡ ɢ ɬ. ɞ.) ɜ ɩɨɦɟɳɟɧɢɢ 
ɡɚɩɪɟɳɚɟɬɫɹ ɤɭɪɢɬɶ, ɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ ɢ ɨɬɤɪɵɬɵɦ 
ɩɥɚɦɟɧɟɦ. ɉɪɢ ɜɵɛɪɨɫɟ ɱɢɫɬɨɝɨ ɷɥɟɝaɡɚ ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɚ ɛɵɬɶ ɜɤɥɸɱɟɧɚ 
ɚɜɚɪɢɣɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɧɚ ɫɪɨɤ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɨ 
ɉȾɄ. Ʉɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɨɬɤɪɵɬɵɦɢ ɫɨɫɭɞɵ, ɡɚɩɨɥɧɟɧɧɵɟ 
ɷɥɟɝɚɡɨɦ. ȼ ɩɨɦɟɳɟɧɢɢ, ɝɞɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɛɨɬɵ ɫ ɷɥɟɝaɡɨɦ ɢ ɷɥɟɝɚɡɨɜɵɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɫ 
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ɡɚɛɨɪɨɦ ɜɨɡɞɭɯɚ ɢɡ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɩɨɦɟɳɟɧɢɹ ɢ ɤɚɛɟɥɶɧɵɯ ɤɚɧɚɥɨɜ. ɇɚ ɞɜɟɪɹɯ 
ɩɨɦɟɳɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɜɟɪɠɟɧɵ ɡɚɩɨɥɧɟɧɢɸ ɷɥɟɝaɡɨɦ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɭɫɬɚɧɨɜɥɟɧɵ ɩɥɚɤɚɬɵ «Ɉɫɬɨɪɨɠɧɨ ɷɥɟɝɚɡ». 
ɉɨɫɟɳɟɧɢɟ ɞɚɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɨɝɪɚɧɢɱɟɧɨ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ʉɨɩɩɢ ɡɚ ɩɟɪɢɨɞ 1966-
1933 ɝɝ. 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 

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

1966 22,8 17,1 17,2 19,3 380 387 181 47,6 37,4 29,4 31,1 25,6 99,6 
1967 20,8 19,8 15,4 37,8 212 129,8 93,6 57,1 47,2 44,9 40,7 30,8 62,5 
1968 18,7 17 16,2 41,8 232 537 334 103 75,1 82,4 67,2 52,6 131,4 
1969 40,2 28 47,5 25,6 346 594 430 159 150 73 72,4 61,2 168,9 
1970 45,4 31,9 20 22,4 552 503 153 66,9 63,1 58,7 48,8 37,6 133,6 
1971 23,7 15,2 13,9 23 397 273 243 78,7 73,3 64,8 50,1 32,9 107,4 
1972 23,7 19,7 36,8 95 455 248 197 105 87,7 77 65,5 57,3 122,3 
1973 34,7 23,1 18,3 84,3 568 290 158,1 95,6 80 63,5 50 38,4 125,3 
1974 41 38,4 37,8 66,1 524 440 262 155 142 122 85,9 45,1 163,3 
1975 44,7 40,3 36,4 48,3 542 284 253 96,6 60,6 62,7 42,2 32,9 128,6 
1976 20,8 14,2 14,8 51,3 380 151 106,4 31,1 28,4 30,6 29,5 30,1 74,0 
1977 23,2 20,6 17,9 28,7 444 356 137,3 108,4 99 97 90 67,3 124,1 
1978 36,5 28,5 27,2 39,6 498 691 362 170 144 120 110 73,2 191,7 
1979 33,2 23 20 42,6 512 378 205 128 116 111 69,9 37,6 139,7 
1980 27,6 22,4 18,6 40 503 479 127 54,7 42,2 43,1 39,1 19,5 118,0 
1981 17,5 15 14,3 27,1 343 160 97,4 52,8 42,2 41,9 32,4 29,2 72,7 
1982 23,4 18,8 16,2 22,1 466 507 223,2 108,1 88,9 101 68 55 141,5 
1983 41,8 33,8 24,1 23,1 404 454 193,8 113,3 83 75 64 41,3 129,3 
1984 23,8 19,1 17,1 38,2 390 418 217 102 62,6 45,7 39,9 25,2 116,6 
1985 30,5 27,8 26,4 35,5 466 572 397 136 120 98 71 58,8 169,9 
1986 25 20,9 20,7 24,5 485 334 206,6 105 82 74 46,8 42,7 122,3 
1987 23,2 20,9 18,5 31,7 403 253 163,1 35,9 34,2 36,3 31,8 19,7 89,3 
1988 16,8 15,6 15,7 18 258 319 73,1 20,8 21,1 20,9 20,3 16,5 68,0 
1989 15,6 14,7 14,1 18,6 503 575 221 90,2 50,4 39,2 34,4 21,2 133,1 
1990 27,9 22,6 49,3 71 475 241 103,6 56 46,9 30,8 21,6 16,5 96,9 
1991 21,7 23,2 21,2 25,5 275 357 186 87,7 82 65,7 40,6 37,4 101,9 
1992 21,5 19,3 28,4 35,7 452 477 214 76,5 67,8 48 42,3 22,5 125,4 
1993 21,5 19,8 23,2 33,7 418 317 178 90 84,2 74 61,9 31,5 112,7 

 
Ɍɚɛɥɢɰɚ Ⱥ.2 – ȼɟɥɢɱɢɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

Ƚɨɞɵ Qɫɪ.Ƚɨɞ.max Qɭɛɵɜ K=Q/Qɫɪ K-1 (K-1)2 (K-1)3 P,% 
1966 387 691 1,433 0,433 0,188 0,081 2,465 
1967 212 603 1,251 0,251 0,063 0,016 5,986 
1968 537 598 1,240 0,240 0,058 0,014 9,507 
1969 594 594 1,232 0,232 0,054 0,013 13,028 
1970 552 575 1,193 0,193 0,037 0,007 16,549 
1971 397 563 1,168 0,168 0,028 0,005 20,070 
1972 495 552 1,145 0,145 0,021 0,003 23,592 
1973 598 543 1,126 0,126 0,016 0,002 27,113 
1974 524 542 1,124 0,124 0,015 0,002 30,634 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.2 

Ƚɨɞɵ Qɫɪ.Ƚɨɞ.max Qɭɛɵɜ K=Q/Qɫɪ K-1 (K-1)2 (K-1)3 P,% 
1975 542 537 1,114 0,114 0,013 0,001 34,155 
1976 410 524 1,087 0,087 0,008 0,001 37,676 
1977 454 512 1,062 0,062 0,004 0,000 41,197 
1978 691 507 1,052 0,052 0,003 0,000 44,718 
1979 512 502 1,041 0,041 0,002 0,000 48,239 
1980 563 495 1,027 0,027 0,001 0,000 51,761 
1981 393 485 1,006 0,006 0,000 0,000 55,282 
1982 507 482 1,000 0,000 0,000 0,000 58,803 
1983 424 454 0,942 -0,058 0,003 0,000 62,324 
1984 418 424 0,879 -0,121 0,015 -0,002 65,845 
1985 502 418 0,867 -0,133 0,018 -0,002 69,366 
1986 485 418 0,867 -0,133 0,018 -0,002 72,887 
1987 543 410 0,850 -0,150 0,022 -0,003 76,408 
1988 339 397 0,823 -0,177 0,031 -0,006 79,930 
1989 603 393 0,815 -0,185 0,034 -0,006 83,451 
1990 575 387 0,803 -0,197 0,039 -0,008 86,972 
1991 342 342 0,709 -0,291 0,084 -0,025 90,493 
1992 482 339 0,703 -0,297 0,088 -0,026 94,014 
1993 418 212 0,440 -0,560 0,314 -0,176 97,535 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

m P, % Ƚɨɞɵ Qɫɪ. ɝɨɞ Ƚɨɞɵ Qɫɪ.ɩɨɥ Ƚɨɞɵ Q ɫɪ.ɦɟɠ 

1 3 191,7 1978 83,2 1978 517,0 1978 
2 7 169,9 1985 81,5 1974 478,3 1985 
3 10 168,9 1969 73,0 1969 456,7 1969 
4 14 163,3 1974 67,1 1985 433,0 1989 
5 17 141,5 1982 64,6 1979 408,7 1974 
6 21 139,7 1979 63,1 1972 402,7 1970 
7 24 133,6 1970 61,3 1977 398,7 1982 
8 28 133,1 1989 55,7 1982 381,0 1992 
9 31 131,4 1968 55,5 1983 369,7 1980 
10 34 129,3 1983 54,2 1973 367,7 1968 
11 38 128,6 1975 52,7 1968 365,0 1979 
12 41 125,4 1992 51,6 1975 359,7 1975 
13 45 125,3 1973 49,1 1986 350,6 1983 
14 48 124,1 1977 48,9 1993 341,9 1986 
15 52 122,3 1972 45,0 1991 341,7 1984 
16 55 122,3 1986 43,9 1970 338,7 1973 
17 59 118,0 1980 41,7 1971 316,0 1966 
18 62 116,6 1984 41,5 1984 312,4 1977 
19 66 112,7 1993 40,2 1992 304,3 1971 
20 69 107,4 1971 38,1 1990 304,3 1993 
21 72 101,9 1991 34,9 1967 300,0 1972 
22 76 99,6 1966 34,1 1980 273,2 1990 
23 79 96,9 1990 33,2 1989 273,0 1987 
24 83 89,3 1987 30,3 1981 272,7 1991 
25 86 74,0 1976 28,0 1987 216,7 1988 
26 90 72,7 1981 27,9 1976 212,5 1976 
27 93 68,0 1988 27,5 1966 200,1 1981 
28 97 62,5 1967 18,4 1988 145,1 1967 

 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

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

ɩɨɥɟɡɧɵɣ
90%, ˏଷ/˔ 

16,1 13,8 13,2 21,9 360,2 168,0 102,3 49,6 39,8 39,5 29,8 26,9 

Qɜɯɤ, ˏଷ/˔ 
50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 

Zɜɛ, ɦ 180 180 180 180 180 180 180 180 180 180 180 180 

Zɧɛ, ɦ 109,3 109 108,9 109,8 112,6 114,3 113,0 111,6 111,1 111,1 110,5 110,3 

ɇɩɨɥ, ɦ 70,44 70,7 70,78 69,86 67,06 65,38 66,69 68,14 68,60 68,62 69,22 69,44 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.2 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 
Z ɜɛ (ɜɯɤ), 

ɦ 
180 180 180 180 180 180 180 180 180 180 180 180 

Z ɧɛ (ɜɯɤ), 
ɦ 

111,6 111,6 111,6 111,6 111,6 111,6 111,6 111,6 111,6 111,6 111,6 111,6 

ɇ(ɜɯɤ), 
 ɦ 

68,13 68,13 68,13 68,13 68,13 68,13 68,13 68,13 68,13 68,13 68,13 68,13 Nʑʤʙ,  ʛʑ˕ 
30 30 30 30 30 30 30 30 30 30 30 30 

N ɛɵɬ, Ɇɜɬ 10 8 8 13 208 94 59 29 23 23 18 16 N˄˞˕ − Nʑʤʙ  -21 -22 -22 -17 177 64 28 0 -7 -7 -13 -14 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.3 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ) 

Ɇ
ɟɫ

ɹɰ
, ɞ

ɟɤ
ɚɞ

ɚ  

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ 

ɇ
ɚɩ

ɨɪ
 ɇ

, ɦ
 

Ɇ
ɨɳ

ɧɨ
ɫɬ

ɶ 
N,

 Ɇ
ȼɬ

 

Ƚɚ
ɪɚ

ɧɬ
ɢɪ

ɨɜ
ɚɧ

ɧɚ
ɹ 

ɦɨ
ɳ

ɧɨ
ɫɬ

ɶ 
N

ɝɚ
ɪ.

 
Ɇ

ȼɬ
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ɪɚ

ɛɨ
ɬɤ

ɚ 
 ɗ

,  
ɦɥ

ɧ 
ɤȼ

ɬ∙
ɱ 

Ȼɵ
ɬɨ

ɜɨ
ɣ 

ɪɚ
ɫɯ

ɨɞ
 Q

ɛɵ
ɬ  

ɉɨɬɟɪɢ ɧɚ 

ɉ
ɨɥ

ɟɡ
ɧɵ

ɣ 
ɛɵ

ɬɨ
ɜɨ

ɣ 
ɪɚ

ɫɯ
ɨɞ

 Q
ɩɨ

ɥ.
ɛ.

 

Ɋɚ
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ɨɞ
 ɢ

ɡ ɜ
ɨɞ

ɨɯ
ɪɚ

ɧɢ
ɥɢ

ɳ
ɚ 

Q
ɜɨ

ɞɯ
 

Ɋɚ
ɫɯ

ɨɞ
 ȼ

ɏ
Ʉ 

Q
ȼɏ

Ʉ
 

Ɋɚ
ɫɯ

ɨɞ
 ɱ

ɟɪ
ɟɡ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 Q
Ƚɗ

ɋ
 

Ɋɚ
ɫɯ

ɨɞ
 ɯ

ɨɥ
ɨɫ

ɬɵ
ɯ 

ɫɛ
ɪɨ

ɫɨ
ɜ 

Q
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Q
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ɶɧ
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ɣ 
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ɪɚ
ɳ
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 ɨ
ɛɴ

ёɦ
ɚ 

ΔV
 

Ɉ
ɛɴ

ёɦ
 ɤ

ɨɧ
ɟɱ

ɧɵ
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V
ɤɨ

ɧ 

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ɉ
ɬɦ

ɟɬ
ɤɚ

 ɇ
Ȼ 
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ɚɡ
ɨɜ

ɚɧ
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ɇ
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ɚɥ
ɶɧ
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ɧɚ
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 ȼ
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ɨɧ
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ɋ
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ɞɧ
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 ɨ
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ɟɬ
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ɪ.
ȼȻ
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Zɧ
ɚɱ
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Zɤ
ɨɧ
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 Ɇ
 

Zɫ
ɪ.

ȼȻ
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Ɇ
 

Zɧ
ɛ,

 Ɇ
 

H
ɝɷ

ɫ,
 Ɇ

 

N
, Ɇ

ȼ
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N
ɝɚ
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Ɇ
ȼɬ

 

ɗ,
 ɦ

ɥɧ
  

ɤȼ
ɬ∙

ɱ 

9 39,8 0 1 0 -0,5 39 10 50 49 0 50 5,49 0,026 5,46 180,00 179,99 180,00 111,60 68,10 30 ɩɨ ȼɏɄ 24,4 

10 39,5 0 1 0 -0,3 39 10 50 49 0 50 5,46 0,026 5,44 179,99 179,88 179,94 111,58 68,06 30 ɩɨ ȼɏɄ 24,1 

11 29,8 0 1 0 1,1 28 21 50 49 0 50 5,44 0,054 5,38 179,88 179,65 179,77 111,89 67,58 29 ɩɨ ȼɏɄ 23,9 

12 26,9 0 1 0 1,3 25 108 50 133 0 134 5,38 0,28 5,10 179,65 178,59 179,12 114,14 64,68 76 76 62,3 

1 16,1 0 1 0 1,3 14 120 50 134 0 135 5,10 0,311 4,79 178,59 177,54 178,06 114,16 63,60 76 76 61,8 

2 13,8 0 1 0 1,1 12 37 50 49 0 50 4,79 0,096 4,70 177,54 177,21 177,37 111,89 65,18 28 ɩɨ ȼɏɄ 23,1 

3 13,2 0 1 0 2,5 10 39 50 49 0 50 4,70 0,101 4,60 177,21 176,87 177,04 111,89 64,85 28 ɩɨ ȼɏɄ 22,9 

4 21,9 0 1 0 -2,5 23 26 50 49 0 50 4,60 0,067 4,53 176,87 176,63 176,75 111,60 64,85 29 ɩɨ ȼɏɄ 23,3 

5 360,2 0 1 4 -1,8 357 -308 50 49 0 50 4,53 -0,798 5,33 176,63 179,42 178,03 111,58 66,15 29 ɩɨ ȼɏɄ 23,5 

6 168,0 0 1 2 -0,9 166 -117 50 49 0 50 5,33 -0,303 5,63 179,42 180,76 180,09 111,58 68,21 30 ɩɨ ȼɏɄ 24,2 

7 102,3 0 1 1 -0,7 101 -52 50 49 0 50 5,63 -0,135 5,77 180,76 181,45 181,11 111,58 69,23 30 ɩɨ ȼɏɄ 24,6 

8 49,6 0 1 0 -0,6 49 0 50 49 0 50 5,77 0 5,77 181,45 181,45 181,45 111,59 69,56 30 ɩɨ ȼɏɄ 24,8 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.4 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɜɵɩɨɥɧɹɟɬɫɹ) 

Ɇ
ɟɫ

ɹɰ
, ɞ

ɟɤ
ɚɞ

ɚ  

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ 

ɇ
ɚɩ

ɨɪ
 ɇ

, ɦ
 

Ɇ
ɨɳ

ɧɨ
ɫɬ

ɶ 
N,

 Ɇ
ȼɬ

 

Ƚɚ
ɪɚ

ɧɬ
ɢɪ

ɨɜ
ɚɧ

ɧɚ
ɹ 

ɦɨ
ɳ

ɧɨ
ɫɬ

ɶ 
N

ɝɚ
ɪ.

 
Ɇ

ȼɬ
 

ȼɵ
ɪɚ

ɛɨ
ɬɤ

ɚ 
 ɗ

,  
ɦɥ

ɧ 
ɤȼ

ɬ∙
ɱ 

Ȼɵ
ɬɨ

ɜɨ
ɣ 

ɪɚ
ɫɯ

ɨɞ
 Q

ɛɵ
ɬ  

ɉɨɬɟɪɢ ɧɚ 

ɉ
ɨɥ

ɟɡ
ɧɵ

ɣ 
ɛɵ

ɬɨ
ɜɨ

ɣ 
ɪɚ

ɫɯ
ɨɞ

 
Q

ɩɨ
ɥ.

ɛ.
 

Ɋɚ
ɫɯ

ɨɞ
 ɢ

ɡ ɜ
ɨɞ

ɨɯ
ɪɚ

ɧɢ
ɥɢ

ɳ
ɚ 

Q
ɜɨ

ɞɯ
 

Ɋɚ
ɫɯ

ɨɞ
 ȼ

ɏ
Ʉ 

Q
ȼɏ

Ʉ
 

Ɋɚ
ɫɯ

ɨɞ
 ɱ

ɟɪ
ɟɡ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 Q
Ƚɗ

ɋ
 

Ɋɚ
ɫɯ

ɨɞ
 ɯ

ɨɥ
ɨɫ

ɬɵ
ɯ 

ɫɛ
ɪɨ

ɫɨ
ɜ 

Q
ɯ.

ɫɛ
ɪ.

 

Ɋɚ
ɫɯ

ɨɞ
 ɧ

ɢɠ
ɧɟ

ɝɨ
 ɛ

ɶɟ
ɮ

ɚ 
Q

ɧɛ
 

Ɉ
ɛɴ

ёɦ
 ɧ

ɚɱ
ɚɥ

ɶɧ
ɵ

ɣ 
V

ɧɚ
ɱ.

 

ɉ
ɪɢ

ɪɚ
ɳ

ɟɧ
ɢɟ

 ɨ
ɛɴ

ёɦ
ɚ 

ΔV
 

Ɉ
ɛɴ

ёɦ
 ɤ

ɨɧ
ɟɱ

ɧɵ
ɣ 

V
ɤɨ

ɧ 

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ɉ
ɬɦ

ɟɬ
ɤɚ

 ɇ
Ȼ 

Zɇ
Ȼ.

 

ɒ
ɥɸ

ɡɨ
ɜɚ

ɧɢ
ɟ Q

ɲ
ɥ 

Ɏ
ɢɥ

ɶɬ
ɪɚ

ɰɢ
ɹ 

Q
ɮ 

ɂ
ɫɩ

ɚɪ
ɟɧ

ɢɟ
 Q

ɢɫ
ɩ 

Ʌ
ɶɞ

ɨɨ
ɛɪ

ɚɡ
ɨɜ

ɚɧ
ɢɟ

 Q
ɥ 

ɇ
ɚɱ

ɚɥ
ɶɧ

ɚɹ
 ɨ

ɬɦ
ɟɬ

ɤɚ
 Z

ɧɚ
ɱ.

 ȼ
Ȼ 

Ʉ
ɨɧ

ɟɱ
ɧɚ

ɹ 
ɨɬ

ɦɟ
ɬɤ

ɚ 
Zɤ

ɨɧ
.ȼ

Ȼ 

ɋ
ɪɟ

ɞɧ
ɹɹ

 ɨ
ɬɦ

ɟɬ
ɤɚ

 Z
.ɫ

ɪ.
ȼȻ

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

 

Q
ɛɵ

ɬ 
ɦ

3 /ɫ
 

Q
ɲ

ɥ.
ɦ

3 /ɫ
 

Q
ɮ

, ɦ
3 /ɫ

 

Q
ɢɫ

ɩ,
 

ɦ
3 /ɫ

 

Q
ɥ,

 ɦ
3 /ɫ

 

Q
ɩɨ

ɥ,
 

ɦ
3 /ɫ

 

Q
ɜɨ

ɞɯ
, 

ɦ
3 /ɫ

 

Q
ȼɏ

Ʉ
, 

ɦ
3 /ɫ

 

Q
Ƚɗ

ɋ
, 

ɦ
3 /ɫ

 

Q
ɯ.

ɫɛ
ɪ,

 
ɦ

3 /ɫ
 

Q
ɧɛ

, ɦ
3 /ɫ

 

V
ɧɚ

ɱ,
 

ɤɦ
3 

ΔV
, ɤ

ɦ
3 

V
ɤɨ

ɧɤ
ɦ

3 

Zɧ
ɚɱ

.ȼ
Ȼ,

 
Ɇ

 

Zɤ
ɨɧ

.ȼ
Ȼ,

 
Ɇ

 

Zɫ
ɪ.

ȼȻ
, 

Ɇ
 

Zɧ
ɛ,

 Ɇ
 

H
ɝɷ

ɫ,
 Ɇ

 

N
ɝɷ

ɫ,
 

Ɇ
ȼɬ

 

N
ɝɚ

ɪ,
 

Ɇ
ȼɬ

 

ɗ,
 ɦ

ɥɧ
  

ɤȼ
ɬ∙

ɱ 

9 39,8 0 1 0 -0,5 39 10 50 49 0 50 5,47 0,026 5,44 180,00 179,89 179,94 111,60 68,04 30 ɩɨ ȼɏɄ 24,4 

10 39,5 0 1 0 -0,3 39 10 50 49 0 50 5,44 0,026 5,41 179,89 179,78 179,83 111,58 67,95 30 ɩɨ ȼɏɄ 24,1 

11 29,8 0 1 0 1,1 28 21 50 49 0 50 5,41 0,054 5,36 179,78 179,55 179,66 111,89 67,47 29 ɩɨ ȼɏɄ 23,9 

12 26,9 0 1 0 1,3 25 159 50 184 0 185 5,36 0,412 4,95 179,55 178,05 178,80 114,92 63,58 104 104 84,8 

1 16,1 0 1 0 1,3 14 175 50 189 0 190 4,95 0,454 4,49 178,05 176,50 177,28 114,98 62,00 104 104 85,0 

2 13,8 0 1 0 1,1 12 37 50 49 0 50 4,49 0,096 4,40 176,50 176,15 176,33 111,89 64,14 28 ɩɨ ȼɏɄ 22,7 

3 13,2 0 1 0 2,5 10 39 50 49 0 50 4,40 0,101 4,30 176,15 175,76 175,95 111,89 63,76 26 ɩɨ ȼɏɄ 21,3 

4 21,9 0 1 0 -2,5 23 26 50 49 0 50 4,30 0,067 4,23 175,76 175,48 175,62 111,60 63,72 28 ɩɨ ȼɏɄ 22,9 

5 360,2 0 1 4 -1,8 357 -308 50 49 0 50 4,23 -0,798 5,03 175,48 178,32 176,90 111,58 65,02 27 ɩɨ ȼɏɄ 21,8 

6 168,0 0 1 2 -0,9 166 -117 50 49 0 50 5,03 -0,303 5,33 178,32 179,44 178,88 111,58 67,00 28 ɩɨ ȼɏɄ 22,5 

7 102,3 0 1 1 -0,7 101 -52 50 49 0 50 5,33 -0,135 5,47 179,44 180,00 179,72 111,58 67,84 28 ɩɨ ȼɏɄ 22,8 

8 49,6 0 1 0 -0,6 49 0 50 49 0 50 5,47 0 5,47 180,00 180,00 180,00 111,59 68,11 28 ɩɨ ȼɏɄ 23,0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ɂɨɧɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɹɧɜɚɪɶ, ɞɟɤɚɛɪɶ) 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.5 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ  

Ɇ
ɟɫ

ɹɰ
, ɞ

ɟɤ
ɚɞ

ɚ  

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ 

ɇ
ɚɩ

ɨɪ
 ɇ

, ɦ
 

Ɇ
ɨɳ

ɧɨ
ɫɬ

ɶ 
N,

 Ɇ
ȼɬ

 

Ƚɚ
ɪɚ

ɧɬ
ɢɪ

ɨɜ
ɚɧ

ɧɚ
ɹ 

ɦɨ
ɳ

ɧɨ
ɫɬ

ɶ 
N

ɝɚ
ɪ.

 
Ɇ

ȼɬ
 

ȼɵ
ɪɚ

ɛɨ
ɬɤ

ɚ 
 ɗ

,  
ɦɥ

ɧ 
ɤȼ

ɬ∙
ɱ 

Ȼɵ
ɬɨ

ɜɨ
ɣ 

ɪɚ
ɫɯ

ɨɞ
 Q

ɛɵ
ɬ  

ɉɨɬɟɪɢ ɧɚ 

ɉ
ɨɥ

ɟɡ
ɧɵ

ɣ 
ɛɵ

ɬɨ
ɜɨ

ɣ 
ɪɚ

ɫɯ
ɨɞ

 Q
ɩɨ

ɥ.
ɛ.

 

Ɋɚ
ɫɯ

ɨɞ
 ɢ

ɡ ɜ
ɨɞ

ɨɯ
ɪɚ

ɧɢ
ɥɢ

ɳ
ɚ 

Q
ɜɨ

ɞɯ
 

Ɋɚ
ɫɯ

ɨɞ
 ȼ

ɏ
Ʉ 

Q
ȼɏ

Ʉ
 

Ɋɚ
ɫɯ

ɨɞ
 ɱ

ɟɪ
ɟɡ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 Q
Ƚɗ

ɋ
 

Ɋɚ
ɫɯ

ɨɞ
 ɯ

ɨɥ
ɨɫ

ɬɵ
ɯ 

ɫɛ
ɪɨ

ɫɨ
ɜ 

Q
ɯ.

ɫɛ
ɪ.

 

Ɋɚ
ɫɯ

ɨɞ
 ɧ

ɢɠ
ɧɟ

ɝɨ
 ɛ

ɶɟ
ɮ

ɚ 
Q

ɧɛ
 

Ɉ
ɛɴ

ёɦ
 ɧ

ɚɱ
ɚɥ

ɶɧ
ɵ

ɣ 
V

ɧɚ
ɱ.

 

ɉ
ɪɢ

ɪɚ
ɳ

ɟɧ
ɢɟ

 ɨ
ɛɴ

ёɦ
ɚ 

ΔV
 

Ɉ
ɛɴ

ёɦ
 ɤ

ɨɧ
ɟɱ

ɧɵ
ɣ 

V
ɤɨ

ɧ 

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ɉ
ɬɦ

ɟɬ
ɤɚ

 ɇ
Ȼ 

Zɇ
Ȼ.

 

ɒ
ɥɸ

ɡɨ
ɜɚ

ɧɢ
ɟ Q

ɲ
ɥ  

Ɏ
ɢɥ

ɶɬ
ɪɚ

ɰɢ
ɹ 

Q
ɮ 

ɂ
ɫɩ

ɚɪ
ɟɧ

ɢɟ
 Q

ɢɫ
ɩ 

Ʌ
ɶɞ

ɨɨ
ɛɪ

ɚɡ
ɨɜ

ɚɧ
ɢɟ

 Q
ɥ 

ɇ
ɚɱ

ɚɥ
ɶɧ

ɚɹ
 ɨ

ɬɦ
ɟɬ

ɤɚ
 Z

ɧɚ
ɱ.

 ȼ
Ȼ 

Ʉ
ɨɧ

ɟɱ
ɧɚ

ɹ 
ɨɬ

ɦɟ
ɬɤ

ɚ 
Zɤ

ɨɧ
.ȼ

Ȼ 

ɋ
ɪɟ

ɞɧ
ɹɹ

 ɨ
ɬɦ

ɟɬ
ɤɚ

 Z
.ɫ

ɪ.
ȼȻ

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

 

Q
ɛɵ

ɬ 
ɦ

3 /ɫ
 

Q
ɲ

ɥ 
ɦ

3 /ɫ
 

Q
ɮ

, 
ɦ

3 /ɫ
 

Q
ɢɫ

ɩ,
 

ɦ
3 /ɫ

 

Q
ɥ,

 
ɦ

3 /ɫ
 

Q
ɩɨ

ɥ,
 

ɦ
3 /ɫ

 

Q
ɜɨ

ɞɯ
, 

ɦ
3 /ɫ

 

Q
ȼɏ

Ʉ
, 

ɦ
3 /ɫ

 

Q
Ƚɗ

ɋ
, 

ɦ
3 /ɫ

 

Q
ɯ.

ɫɛ
ɪ,

 
ɦ

3 /ɫ
 

Q
ɧɛ

, 
ɦ

3 /ɫ
 

V
ɧɚ

ɱ,
 

ɤɦ
3 

ΔV
, 

ɤɦ
3 

V
ɤɨ

ɧ,
 

ɦ
3 

Zɧ
ɚɱ

.ȼ
Ȼ,

 Ɇ
 

Zɤ
ɨɧ

.ȼ
Ȼ,

 Ɇ
 

Zɫ
ɪ.

ȼȻ
, Ɇ

 

Zɧ
ɛ,

 Ɇ
 

H
ɝɷ

ɫ,
 

Ɇ
 

N
,Ɇ

ȼɬ
 

N
ɝɚ

ɪ,
 

Ɇ
ȼɬ

 

ɗ,
 ɦ

ɥɧ
  

ɤȼ
ɬ∙

ɱ 

9 79,0 0 1 1 -0,5 77 11 50 88 0 89 5,47 0,029 5,43 180,00 179,87 179,94 112,97 66,67 52 ɩɨ ȼɏɄ 37,8 

10 77,4 0 1 1 -0,3 76 9 50 85 0 86 5,436 0,023 5,40 179,87 179,78 179,82 112,82 66,70 50 ɩɨ ȼɏɄ 36,2 

11 71,8 0 1 1 1,1 69 21 50 90 0 91 5,413 0,054 5,36 179,78 179,55 179,66 113,11 66,25 53 ɩɨ ȼɏɄ 38,1 

12 53,7 0 1 1 1,3 50 134 50 184 0 185 5,359 0,347 5,01 179,55 178,27 178,91 114,93 63,68 104 104 75,2 

1 18,5 0 1 0 1,3 16 172 50 188 0 189 5,012 0,446 4,57 178,27 176,76 177,52 114,98 62,24 104 104 75,1 

2 16,4 0 1 0 1,1 14 44 50 58 0 59 4,566 0,114 4,45 176,76 176,36 176,56 112,23 64,03 33 ɩɨ ȼɏɄ 23,9 

3 14,3 0 1 0 2,5 11 50 50 60 0 61 4,452 0,128 4,32 176,36 175,87 176,11 112,30 63,51 34 ɩɨ ȼɏɄ 24,5 

4 22,9 0 1 0 -2,5 24 37 50 61 0 62 4,324 0,096 4,23 175,87 175,48 175,67 112,33 63,04 34 ɩɨ ȼɏɄ 24,8 

5 497,3 0 1 5 -1,8 493 -296 50 198 0 199 4,228 -0,766 4,99 175,48 178,21 176,84 115,08 61,46 108 ɩɨ ȼɏɄ 77,8 

6 398,7 0 1 4 -0,9 395 -182 50 213 0 214 4,994 -0,471 5,46 178,21 180,00 179,10 115,26 63,54 120 ɩɨ ȼɏɄ 86,7 

7 153,8 0 1 2 -0,7 151 0 50 151 0 152 5,465 0 5,46 180,00 180,00 180,00 114,49 65,21 88 ɩɨ ȼɏɄ 63,3 

8 86,5 0 1 1 -0,6 85 0 50 85 0 86 5,465 0 5,47 180,00 180,00 180,00 112,99 66,71 51 ɩɨ ȼɏɄ 36,4 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ɋɚɛɨɱɚɹ ɡɨɧɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75ɚ-ȼ-450 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.2 – Ɋɚɛɨɱɚɹ ɡɨɧɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75ɛ-ȼ-335 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.2 – Ɋɚɛɨɱɚɹ ɡɨɧɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75ɛ-ȼ-450
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 

Ɋɢɫɭɧɨɤ ȼ.3 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75ɛ-ȼ-335 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
 
Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧ
ɵɟ ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵ
ɟ ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,Ͷͳ ∙  ʜ 1,69 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,ͷ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͺʹ ∙  ʜ 3,38 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, 
ȼ ʹ ∙  ʜ 8,24 Ⱥܫ

Ɍɨɤ ɨɬɫɟɱɤɢ, ܫʝʡʠ 
͵,Ͳ ∙  ʜ 12,36 Ⱥܫ

ɁɁȽ 
଴ܷ 

ଵ ଴ܷଵீݐ  - 10 ȼ ݐଶ ଴ܷீ  - 15 ȼ 

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
3 - 

Ɂɉɇ ܷ > 
2 ɫɬɭɩɟɧɶ ஼ܷʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ ஼ܷʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬ

ɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,29 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳ͹ͷ ∙  ʜ 0,72 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ͺͲ ∙  ʜ 3,95 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,42 Ⱥܫ

ɉɈ ܫଵʞʢʠʙ ͳ,ͳͺ ∙  ʜ 4,87 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹ ∙  ʜʝʛ 5,05 Ⱥܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ 0,079 Ͳ,ͺ͵͵ ʝˏ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,43 4,53 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 2,20 Ⱥܫ

ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ʹͳ ∙ ܫ̌ ˎˋ˕.ˇ 2,50 Ⱥ 

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,Ͷ͹ ∙ ܫ̌ ˎˋ˕.ˇ 5,08 Ⱥ 

Ɂɚɳɢɬɚ Ɍȿ 
ɆɌɁ ܫ > ʡʔ ܫʛʡʖ ʹ,͵ͳ ∙ ːܫ  7,72 

ɌɈ I ≫ ʡʔ ܫʡʝ ʹ͵,͵͵ ∙ ːܫ  43,04 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼȽ
 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
50

0 
ɢ 

ȼ-
Ɍɋ

ɇ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +   

ɁɁȽ 
଴ܷ 

    + + + ଶݐ +      ଵݐ

଴ܷ ݐ + + +    

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶݐଵ + +     

2 ɫɬɭɩɟɧɶݐଶ + +     

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ      + 

ɂɈ + +     

ɈɌɋ I 
     + + ଶݐ  +     ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ      + 
ɂɈ + +     

ɈɌɋ 
     + + ଶݐ  +     ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

    + + + ଶݐ  +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

     + + ଶݐ  +     ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ      + 
ɂɈ + +     

Ɉɬɫɟɱɤɚ + +     

Ɂɚɳɢɬɚ Ɍȿ 
ɆɌɁ ܫʛʡʖ + +     
ɌɈ ܫʡʝ + +     
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 

 

 
 

Ɋɢɫɭɧɨɤ Ⱦ.1 – ɧɚɝɪɭɡɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ 
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