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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɆȺɇɋɄɈɃ Ƚɗɋ 
 
1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ………………………………………………...…Ɇɚɧɚ; 
2. ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ………………………………………………..Ɇɚɧɫɤɚɹ; 
3. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ………………………..……...Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ; 
4. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ……………...…….Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
5. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ…………………………………………………..….200 ˏଷ/˔; 
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1,0%...........................................1218,7 ˏ ଷ/˔; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%...........................................1566,7 ˏଷ/˔; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ………………………………………………...…………....70 ˏ ଷ/˔; 

6. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ………………………………………....ɝɨɞɢɱɧɵɣ; 
ɛ) ɨɬɦɟɬɤɚ ɇɉɍ………………………………………………………………...260 ɦ; 
ɜ) ɨɬɦɟɬɤɚ Ɏɉɍ………………………………………………………………...261 ɦ; 
ɝ) ɨɬɦɟɬɤɚ ɍɆɈ……………………………………………………………..247,61 ɦ; 
ɞ) ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɥɧɵɣ………………………………………….2,18 ̱ ˏଷ; 
ɟ) ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɥɟɡɧɵɣ………………………...……………...1,25 ̱ ˏଷ; 

7. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ…………………………………………………………….....48,5ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ…………………………………………………………………...39,6 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ…………………………………………………………….....33,5 ɦ; 

8.ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ..………………………………………………..82 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ……………….588 ˏ ˎː. ˍʑ˕ ∙ ˚; 

9. ɉɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ/ ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ…………………………..…...291,8 ɦ/ 54,2 ɦ; 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ…………………………..64,2 ɦ/54,2 ɦ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ………………………………………………...…..48 ɦ/54,2 ɦ; 

10. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
10.1 ɉɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ: 
ɚ) ɱɢɫɥɨ ɢ ɲɢɪɢɧɚ ɩɪɨɥɟɬɨɜ…………………...………………..………....͵ × ͳʹ ɦ; 
ɛ) ɨɛɳɚɹ ɞɥɢɧɚ…………………..…………………………………………...….48 ɦ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ………………………………………………..……..54,2 ɦ; 
10.2 Ƚɥɭɛɢɧɧɵɟ ɜɨɞɨɜɵɩɭɫɤɢ: 
ɚ) ɱɢɫɥɨ ɢ ɲɢɪɢɧɚ ɩɪɨɥɟɬɨɜ………………………………………...….........ʹ × ʹ ɦ; 

11. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ…………………………………………………….........ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ…………………………………………………………...........…2; 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ…………………………………………………..……ɝɪɚɧɢɬ; 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ…………………………………….…….ɦɟɬɚɥɥɢɱɟɫɤɚɹ; 
ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ……………………………………………...ɢɡɨɝɧɭɬɚɹ; 

12. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧ…………………………………………………. ɉɅȾ 50-ȼ͸Ͳ° − ͶͲͲ; 
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ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ…………………………………………………….ɋȼ-655/110-32; 
ɜ) ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ………………….………..42 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ……………………………………………………187,5 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ………………………………………ɌȾɐ-63000/110-ɍ1; 

12.  Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ…………………………………………………………15,6 ɥɟɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ………………………...…….1,69 ˓ ˖˄/ˍʑ˕ ∙ ˚˃˔; 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ………………………...……….73524,39 ˓˖˄/ˍʑ˕. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 
1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ɋɬɜɨɪ Ɇɚɧɫɤɨɣ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ. Ʉɥɢɦɚɬ ɷɬɨɝɨ 

ɪɟɝɢɨɧɚ ɭɦɟɪɟɧɧɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɬɟɩɥɵɦ ɥɟɬɨɦ, ɢ ɯɨɥɨɞɧɨɣ, ɦɚɥɨɫɧɟɠɧɨɣ 
ɡɢɦɨɣ. Ⱦɚɧɧɵɣ ɪɟɝɢɨɧ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɢɥɶɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 
+2 ɝɪɚɞɭɫɨɜ. 

əɧɜɚɪɶ - ɫɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ ɝɨɞɚ, ɟɝɨ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ 
ɨɤɨɥɨ - 16 ɝɪɚɞɭɫɨɜ. ɂɸɥɶ - ɫɚɦɵɣ ɬёɩɥɵɣ ɦɟɫɹɰ ɝɨɞɚ, ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
+19 ɝɪɚɞɭɫɨɜ. ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 316 ɦɦ. ȼ ɧɚɱɚɥɟ ɧɨɹɛɪɹ 
ɨɛɪɚɡɭɟɬɫɹ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ, ɤɨɬɨɪɵɣ ɭɦɟɧɶɲɚɟɬɫɹ ɤ ɤɨɧɰɭ ɦɚɪɬɚ. 

 
1.2 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ Ɇɚɧɫɤɨɣ Ƚɗɋ ɪɚɜɧɚ 6 ɛɚɥɥɚɦ. 

 
1.3 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ɋɟɤɚ Ɇɚɧɚ ɹɜɥɹɟɬɫɹ ɩɪɚɜɵɦ ɩɪɢɬɨɤɨɦ ɫɢɛɢɪɫɤɨɣ ɪɟɤɢ ȿɧɢɫɟɣ, ɬɟɱɟɧɢɟ ɟɟ 

ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɫɟɜɟɪɨ-ɡɚɩɚɞ ɢ ɩɟɪɟɫɟɤɚɟɬ ɉɚɪɬɢɡɚɧɫɤɢɣ, Ɇɚɧɫɤɢɣ ɢ 
Ȼɟɪɟɡɨɜɫɤɢɣ ɪɚɣɨɧɵ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. ȼ ɜɟɪɯɨɜɶɹɯ ɩɢɬɚɧɢɟ ɪɟɤɢ ɫɧɟɝɨɜɨɟ ɢ 
ɞɨɠɞɟɜɨɟ. Ⱦɥɢɧɚ ɪɟɤɢ - 475 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ - 9320 ɤɦଶ, ɫɤɨɪɨɫɬɶ ɪɟɱɧɨɝɨ 
ɫɬɨɤɚ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 4 ɤɦ/ɱɚɫ (ɜ ɧɢɡɨɜɶɹɯ) ɞɨ 7 - 8 ɤɦ/ɱɚɫ (ɜ ɜɟɪɯɨɜɶɹɯ). 

ɋɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɫɬɜɨɪɟ ɫɨɫɬɚɜɥɹɟɬ 
200ɦ3/ɫ. ȼ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɟ ɩɟɪɢɨɞɵ ɜɪɟɦɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɨɜɨɞɶɟ. ɋɚɦɵɟ 
ɦɧɨɝɨɜɨɞɧɵɟ ɦɟɫɹɰɵ - ɦɚɣ, ɢɸɧɶ. 

ȼ ɬɚɛɥɢɰɟ Ⱥ1, ɩɪɢɥɨɠɟɧɢɟ Ⱥ ɩɪɢɜɟɞёɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ 
ɜ ɩɟɪɢɨɞ ɫ 1923–1972 ɝɝ. 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 200 ɦ3/ɫ. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

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

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ ݖȼȻ, ˏ ܸ, ˍˏଷ ݖʜʐ, ˏ ܳ, ˏଷ/c ݖʜʐ, ˏ ܳ, ˏଷ/c 

211,00 0,00 211,00 0 211,00 0 
234,99 0,40 212,43 80 212,43 100 
245,47 0,80 213,23 160 213,23 200 
251,13 1,20 213,82 240 213,82 300 
255,27 1,60 214,35 320 214,35 400 



 

10 
  

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɡɢɦɧɹɹ ɥɟɬɧɹɹ 
258,68 2,00 214,86 400 214,86 500 
261,47 2,40 215,31 480 215,31 600 
263,93 2,80 215,69 560 215,69 700 
266,53 3,20 216,00 640 216,00 800 

- - 216,25 720 216,25 900 
- - 216,40 800 216,40 1000 

 

  

 
Ɋɢɫɭɧɨɤ 1.1 - Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

 

 
Ɋɢɫɭɧɨɤ 1.2 - Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
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ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ h= 0,5 ɦ; 
Ɉɬɦɟɬɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɇɉɍ= 260 ɦ. 
 
1.4 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ȼ ɨɫɧɨɜɚɧɢɢ ɫɬɜɨɪɚ Ɇɚɧɫɤɨɣ Ƚɗɋ ɡɚɥɟɝɚɟɬ ɝɪɚɧɢɬ. ɒɢɪɢɧɚ ɩɨ ɫɬɜɨɪɭ 

ɫɨɫɬɚɜɥɹɟɬ 404 ɦ. Ⱦɧɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 211 ɦ. 
 
1.5 Ⱦɚɧɧɵɟ ɨɛ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
Ɇɚɧɫɤɚɹ Ƚɗɋ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɨɫɬɚɜɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 

ɜɯɨɞɹɳɢɯ ɜ ɨɩɟɪɚɬɢɜɧɭɸ ɡɨɧɭ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» «Ɉɛɴɟɞɢɧёɧɧɨɟ 
ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɢ» Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɊȾɍ. 

ȼ ɫɨɫɬɚɜ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɊȾɍ ɜɯɨɞɹɬ ɤɪɭɩɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: 
Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ ɢ Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ. ɑɚɫɬɶ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɩɨɬɪɟɛɥɹɟɬɫɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɊȾɍ, ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɷɤɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɞɪɭɝɢɟ 
ɊȾɍ. 

Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ʟ˔ˏ˃ˍ˔ = ͺ͵ͳͺ Ɇȼɬ; 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 2%; ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8%; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ Kɦ =8,8. 
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2 ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 
2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ Ⱥ.1, ɩɪɢɥɨɠɟɧɢɟ Ⱥ, 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɨɠɢɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ, ɡɚɬɟɦ ɜɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ܭ. 
ܭ  = ொ೙ொ˔˓, (2.1) 

 
ɝɞɟ ܳ௡ - n-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; ܳ˔˓ - ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 2.2. 

௩ܥ  = √∑ሺ௄−ଵሻమ௡ = √ଵଵ,଴ଽହ଴ = Ͳ,Ͷ͹ͳ. (2.2) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 2.3. 
௦ܥ  = ∑ሺ௞−ଵሻయ௡∙஼ೡయ = ସ,ଵଶହ଴∙଴,ସ଻ଵయ = Ͳ,͹ͺͻ. (2.3) 

 
ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ: 
஼ೡߜ  = ± √ଵ+ଷ஼ೡమ√ଶሺ௡−ଵሻ ∙ ͳͲͲ% = ± √ଵ+ଷ∙଴,ସ଻ଵమ√ଶ∙ሺହ଴−ଵሻ ∙ ͳͲͲ% = ±ͳ͵,ͲͶ%. (2.4) 

 
Ⱦɚɧɧɚɹ ɨɲɢɛɤɚ ɧɟɡɧɚɱɢɬɟɥɶɧɚ ɞɥɹ ɷɬɨɝɨ ɪɹɞɚ. 
ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ: 
ௌܿߜ  = ± √ల೙ √ଵ+଺஼ೡమ+ହ஼ೡర஼𝑠 ∙ ͳͲͲ%; (2.5) 

ௌܿߜ  = ± √ లఱబ √ଵ+଺∙଴,ସ଻ଵమ+ହ∙଴,ସ଻ଵర଴,଻଼ଽ ∙ ͳͲͲ% = ͹Ͳ,ͷ%.  
 

ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ ɧɚɦɧɨɝɨ 
ɜɵɲɟ ɞɨɩɭɫɬɢɦɨɝɨ, ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ Cs=2∙Cv;  Cs=Ͳ,ͻͶʹ. 

 



 

13 
  

ௌܿߜ = ± √ లఱబ √ଵ+଺∙଴,ସ଻ଵమ+ହ∙଴,ସ଻ଵర଴,ଽସଶ ∙ ͳͲͲ% = ͷͻ,ͲͶ %.  

 
Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ 2.1 ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɥɟɞɭɸɳɢɦɢ ɮɨɪɦɭɥɚɦɢ: 
௦ܯ  = 𝜑 ∙  ௩; (2.6)ܥ

௦ܭ  = ௦ܯ + ͳ; (2.7) 
 ܳ௦ =  ௦. (2.8)ܭ˔ˍ˃ˏ.˓˔ܳ
 
Ɍɚɛɥɢɰɚ 2.1 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 

P,% Ɏ ܯ௦ ܭ௦ ܳ௦, ɦଷ/ɫ 
1,0 2,99 1,41 2,41 1218,7 

0,1 4,45 2,10 3,10 1566,7 

 
2.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
ɉɪɢ ɜɵɛɨɪɟ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɭɫɥɨɜɢɹ 

ɜɨɞɧɨɫɬɢ ɪɟɤɢ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɫɬɜɨɪɟ, ɢɫɯɨɞɹ ɢɡ ɜɫɟɝɨ ɢɦɟɸɳɟɝɨɫɹ ɪɹɞɚ ɡɚ 
50ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ ɞɥɹ ɪɟɤɢ Ɇɚɧɚ ɡɚ 1923 - 1972 ɝɝ. 

ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɩɪɟɜɵɲɚɸɬ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ. Ɉɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɨɬɧɨɫɹɬɫɹ ɤ ɦɚɥɨɜɨɞɧɨɦɭ ɩɟɪɢɨɞɭ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɞɧɨɫɬɢ ɪɟɤɢ V, VI ,VII,VIII, IX ɦɟɫɹɰɵ ɨɬɧɨɫɹɬɫɹ ɤ ɩɟɪɢɨɞɭ 
ɩɨɥɨɜɨɞɶɹ, ɚ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ I,II ,III ,IV,X,XI ,XII ɦɟɫɹɰɵ. 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɂɧɚɱɟɧɢɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.9: 
 ܲ = ௠௡+ଵ ∙ ͳͲͲ%, (2.9) 

 
ɝɞɟ m - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ, 
ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ; 

n=50 - ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɚɧɠɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ ɪɚɫɯɨɞɨɜ ɩɨ ɭɛɵɜɚɧɢɸ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
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Ɍɚɛɥɢɰɚ 2.2 - Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

m P,% 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

Ƚɨɞ Qɫɪ. ɝɨɞ, ɦ3/ɫ Ƚɨɞ Qɫɪ. ɩɨɥ, ɦ3/ɫ Ƚɨɞ Qɫɪ.ɦɟɠ, ɦ3/ɫ 

1 2 1970 290 1954 523 1955 139 

2 4 1954 280 1970 507 1970 135 

3 6 1955 272 1950 477 1956 134 

4 8 1950 262 1952 460 1971 132 

5 10 1971 260 1955 456 1943 129 

6 12 1943 250 1971 438 1962 116 

7 14 1956 250 1959 434 1944 113 

8 16 1952 244 1943 419 1964 109 

9 18 1962 240 1956 413 1940 109 

10 20 1959 234 1962 412 1950 109 

11 22 1944 230 1958 402 1972 109 

12 24 1949 228 1949 399 1958 105 

13 25 1958 228 1944 395 1949 105 

14 27 1972 224 1960 394 1966 105 

15 29 1960 222 1972 385 1941 104 

16 31 1940 212 1939 380 1954 104 

17 33 1937 208 1969 360 1965 104 

18 35 1966 206 1924 359 1923 102 

19 37 1941 204 1937 359 1937 100 

20 39 1924 202 1933 358 1926 100 

21 41 1939 202 1940 358 1960 99 

22 43 1933 200 1925 356 1957 96 

23 45 1925 198 1934 353 1946 96 

24 47 1957 198 1966 346 1935 95 

25 49 1969 198 1941 342 1929 95 

26 51 1934 196 1957 342 1942 95 

27 53 1926 194 1951 338 1945 95 

28 55 1946 194 1946 331 1931 94 

29 57 1942 192 1942 327 1947 93 

30 59 1951 190 1938 326 1959 92 

31 61 1965 190 1926 324 1952 91 

32 63 1947 188 1947 320 1924 90 

33 65 1931 182 1948 313 1951 86 

34 67 1935 180 1953 312 1963 86 

35 69 1948 178 1965 310 1925 86 

36 71 1938 176 1931 304 1933 86 

37 73 1953 176 1935 301 1969 84 

38 75 1964 176 1967 300 1948 83 

39 76 1923 174 1968 291 1934 82 

40 78 1967 172 1923 288 1930 81 

41 80 1929 166 1930 284 1967 79 

42 82 1930 166 1936 280 1936 79 

43 84 1968 166 1964 270 1953 77 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 

m P,% 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

Ƚɨɞ Qɫɪ. ɝɨɞ, ɦ3/ɫ Ƚɨɞ Qɫɪ. ɩɨɥ, ɦ3/ɫ Ƚɨɞ Qɫɪ.ɦɟɠ, ɦ3/ɫ 
44 86 1936 162 1929 264 1939 75 

45 88 1945 154 1932 253 1968 75 

46 90 1932 148 1961 245 1961 73 

47 92 1961 144 1945 239 1932 73 

48 94 1963 142 1927 238 1938 71 

49 96 1927 134 1963 222 1927 61 

50 98 1928 124 1928 213 1928 60 

 
2.2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɉɨ ɡɧɚɱɟɧɢɹɦ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1932ɝ., ɟɝɨ ɩɪɢɧɢɦɚɟɦ ɤɚɤ ɛɚɡɨɜɵɣ. 
Ɍɨɝɞɚ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɜɧɨ 

245ɦ3/ɫ, ɚ ɩɨ ɦɟɠɟɧɢ 73 ɦ3/ɫ. 
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɩɨ 

ɮɨɪɦɭɥɚɦ 2.10, 2.11: 
 

Ʉɩɨɥɨɜɨɞɶɹ = ୕ɩ9బ%ɛɚɡɨɜɨɟ୕భ9యమ = ଶସହଶହଷ  = Ͳ,ͻ͹; (2.10) 

 

Ʉɦɟɠɟɧɶ = ୕ɦ9బ%ɛɚɡɨɜɨɟ୕భ9యమ = ଻ଷ଻ଷ = ͳ,ͲͲ. (2.11) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ 1 ɞɥɹ 1932ɝ. Ʉɨɪɪɟɤɬɢɪɨɜɤɭ ɡɧɚɱɟɧɢɣ 

ɷɬɨɝɨ ɝɨɞɚ ɞɟɥɚɬɶ ɧɟ ɧɭɠɧɨ, ɨɱɟɜɢɞɧɨ, ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ ɢɫɤɚɠɟɧɢɸ ɦɚɥɨɜɨɞɧɨɝɨ 
ɡɧɚɱɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1932ɝ. ɛɟɡ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ (ɬɚɛɥɢɰɚ 2.3). 
 
Ɍɚɛɥɢɰɚ 2.3 - Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 1932ɝ. (Ɋ=90%), ɦ3/ɫ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII Q˔˓.ˆˑˇ Qଽ଴%, ˏ ଷ/˔ 54 58 60 88 372 358 222 166 148 128 60 60 148 

 
2.2.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 
1969 ɢ 1934 ɝɨɞɵ. ɂɧɬɟɪɩɨɥɢɪɭɟɦ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ.  

Ȼɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ͵Ͷʹ ˏଷ/˔, ɚ ɩɨ 
ɦɟɠɟɧɢ ͻͷ ˏଷ/˔. 

ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɢɹ ɩɨ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɫɪɚɜɧɢɜɚɟɦɵɯ 
ɥɟɬ ɩɨ ɮɨɪɦɭɥɚɦ 2.12,2.13: 
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Ʉɩɨɥɨɜɨɞɶɹ = ୕ɩఱబ%ɛɚɡɨɜɨɟ୕భ9ల9 = ଷସଶଷ଺଴ = Ͳ,ͻͷ; (2.12) 

 

Ʉɩɨɥɨɜɨɞɶɹ = ୕ɩఱబ%ɛɚɡɨɜɨɟ୕భ9యర = ଷସଶଷହଷ = Ͳ,ͻ͹.   (2.13) 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɜɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɞɥɹ 

ɫɪɚɜɧɢɜɚɟɦɵɯ ɥɟɬ ɩɨ ɮɨɪɦɭɥɚɦ 2.14, 2.15: 
 

Ʉɦɟɠɟɧɶ = ୕ɦఱబ%ɛɚɡɨɜɨɟ୕భ9ల9 = ଽହ଼ସ = ͳ,ͳ͵; (2.14) 

 

Ʉɦɟɠɟɧɶ = ୕ɦఱబ%ɛɚɡɨɜɨɟ୕భ9యర = ଽହ଼ଶ = ͳ,ͳ͸ . (2.15) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ 1 ɞɥɹ 1969ɝ. 
ȼ ɬɚɛɥɢɰɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 

ɝɨɞɚ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ. 
ɉɪɢɜɟɞɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬёɦ ɭɦɧɨɠɟɧɢɹ ɪɚɫɯɨɞɚ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɩɪɢɜɟɞɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɭ ɢ ɦɟɫɹɰɚɦ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. 

 
Ɍɚɛɥɢɰɚ 2.4 - Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 1969ɝ. ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɬɚɛɥɢɰ 2.3 ɢ 2.4 ɫɬɪɨɢɬɫɹ ɪɚɫɱɟɬɧɵɣ ɝɢɞɪɨɝɪɚɮ, 

ɪɢɫɭɧɨɤ 2.1. 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII Q˔˓.ˆˑˇ Qହ଴%, ˏ ଷ/˔ 68 62 58 94 512 464 362 252 210 144 102 60 198 Qହ଴%ɩɪɢɜ, ˏ
ଷ/˔ 77 70 66 106 486 441 344 239 200 163 115 68 198 
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Ɋɢɫɭɧɨɤ 2.1 - Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɨɬɦɟɬɤɭ ɍɆɈ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ ɨɩɪɟɞɟɥɢɥɢ ɨɬɦɟɬɤɭ ɍɆɈ=247,61ɦ. Ɉɛɴɟɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɦɟɬɤɚɦ 
ɇɉɍ ɢ ɍɆɈ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
(ɪɢɫɭɧɨɤ 1.1). 

 ʜܸʞʢ = ʹ,ͳͺ ˍˏଷ;  
 ʢܸʛʝ = Ͳ,ͻ͵ˍˏଷ.  
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ܸ˒ ˑˎˈˊː. = ʜܸʞʢ − ʢܸʛʝ = ʹ,ͳͺ − Ͳ,ͻ͵ = ͳ,ʹͷ ˍˏଷ. (2.16) 

 
ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɫɱɢɬɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ: 
ߚ  = ௏˒ ˑˎˈˊː.ௐˏ ːˑˆˑˎˈ˕. = ଵ,ଶହ଺,ଷଵ = Ͳ,ʹ, (2.17) 

 
ɝɞɟ ܹˏ ːˑˆˑˎˈ˕. - ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ. 
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ܹˏ ːˑˆˑˎˈ˕. = ܳˏːˑˆˑˎˈ˕. ∙ ݐ = ଶ଴଴∙ଷଵହଷ଺଴଴଴ଵ଴9 = ͸,͵ͳ ˍˏଷ, (2.18) 

 
ɝɞɟ ܳˏːˑˆˑˎˈ˕. - ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ, ɢɡ ɬɚɛɥɢɰɵ Ⱥ.1 ɉɪɢɥɨɠɟɧɢɟ Ⱥ; ݐ - ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 

Ⱦɥɹ ɝɨɞɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ߚ = Ͳ,ͳ ÷ Ͳ,͵, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɷɬɨ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɨɞɨɯɪɚɧɢɥɢɳɟ Ɇɚɧɫɤɨɣ Ƚɗɋ ɝɨɞɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 
2.4 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɫ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ 

ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɞɚɧɧɵɦɢ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ, ɡɚ ɥɟɬɧɢɣ (28.06.2017) ɢ ɡɢɦɧɢɣ 
(28.12.2017) ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɞɟɧɶ. 

Ⱦɚɧɧɵɟ ɨ ɩɨɬɪɟɛɥɟɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɈȾɍ ɋɢɛɢɪɢ ɫ ɭɬɨɱɧɟɧɢɟɦ 
ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɊȾɍ, ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 

 
Ɍɚɛɥɢɰɚ 2.5 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɞɥɹ ɥɟɬɚ t, ˚ 

Ɂɢɦɚ Ʌɟɬɨ 
PɈȾɍ,Ɇȼɬ PɊȾɍ,Ɇȼɬ PɈȾɍ,Ɇȼɬ PɊȾɍ,Ɇȼɬ 

1:00 25287 7437 19082 5612 
2:00 25076 7375 18730 5509 
3:00 24928 7332 18432 5421 
4:00 24908 7326 18455 5428 
5:00 24967 7343 18166 5343 
6:00 25426 7478 18599 5470 
7:00 26659 7841 19447 5720 
8:00 27193 7998 20175 5934 
9:00 27924 8213 20998 6176 
10:00 28081 8259 21334 6275 
11:00 27969 8226 21420 6300 
12:00 27700 8147 21330 6274 
13:00 27537 8099 21160 6224 
14:00 27404 8060 21311 6268 
15:00 27392 8056 21149 6220 
16:00 27692 8145 21273 6257 
17:00 28039 8247 21100 6206 
18:00 28401 8353 21162 6224 
19:00 28206 8296 20975 6169 
20:00 27834 8186 20923 6154 
21:00 27712 8151 21102 6206 
22:00 27209 8003 21138 6217 
23:00 26537 7805 20617 6064 
24:00 25829 7597 19724 5801 

 
Ɇɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ ɧɚɝɪɭɡɤɢ ɩɨ ɞɚɧɧɵɦ ɂɄɇ ɞɥɹ 

ɥɟɬɚ (ɬɚɛɥɢɰɚ 2.6) ɢ ɞɥɹ ɡɢɦɵ (ɬɚɛɥɢɰɚ 2.7). 
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Ɍɚɛɥɢɰɚ 2.6 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɞɥɹ ɥɟɬɚ t, ˚ 
ʟ˓˃ːˉ , ʛʑ˕ 

Δʟ, ʛʑ˕ 
ΔЭ, ˏˎː. ʙʑ˕ ∙ ˚ 

P̱ ˑˑ˓ˇ , ʛʑ˕ 
Эˍˑˑ˓ˇ, ˏˎː. ʙʑ˕ ∙ ˚ 

1:00 6300 25 25 25 0,025 

2:00 6275 1 2 26 0,027 

3:00 6274 6 18 32 0,045 

4:00 6268 11 44 43 0,089 

5:00 6257 33 165 76 0,254 

6:00 6224 0 0 76 0,254 

7:00 6224 4 28 80 0,282 

8:00 6220 3 24 83 0,306 

9:00 6217 11 99 94 0,405 

10:00 6206 0 0 94 0,405 

11:00 6206 30 330 124 0,735 

12:00 6176 7 84 131 0,819 

13:00 6169 15 195 146 1,014 

14:00 6154 90 1260 236 2,274 

15:00 6064 130 1950 366 4,224 

16:00 5934 133 2128 499 6,352 

17:00 5801 81 1377 580 7,729 

18:00 5720 108 1944 688 9,673 

19:00 5612 103 1957 791 11,630 

20:00 5509 39 780 830 12,410 

21:00 5470 42 882 872 13,292 

22:00 5428 7 154 879 13,446 

23:00 5421 78 1794 957 15,240 

24:00 5343 5343 128232 6300 143,472 

 
Ɍɚɛɥɢɰɚ 2.7 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɞɥɹ ɡɢɦɵ t, ˚ 

ʟ˓˃ːˉ , ʛʑ˕ 
Δʟ, ʛʑ˕ 

ΔЭ, ˏˎː. ʙʑ˕ ∙ ˚ 
P̱ ˑˑ˓ˇ , ʛʑ˕ 

Эˍˑˑ˓ˇ, ˏˎː. ʙʑ˕ ∙˚ 
1:00 8226 13 65,00 140 0,316 

2:00 8213 27 162,00 167 0,478 

3:00 8186 35 245,00 202 0,723 

4:00 8151 4 32,00 206 0,755 

5:00 8147 2 18,00 208 0,773 

6:00 8145 46 460,00 254 1,233 

7:00 8099 39 429,00 293 1,662 

8:00 8060 4 48,00 297 1,710 

9:00 8056 53 689,00 350 2,399 

10:00 8003 5 70,00 355 2,469 

11:00 7998 157 2355,00 512 4,824 

12:00 7841 36 576,00 548 5,400 

13:00 7805 208 3536,00 756 8,936 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7 t, ˚ 
ʟ˓˃ːˉ , ʛʑ˕ 

Δʟ, ʛʑ˕ 
ΔЭ, ˏˎː. ʙʑ˕ ∙ ˚ 

P̱ ˑˑ˓ˇ , ʛʑ˕ 
Эˍˑˑ˓ˇ, ˏˎː. ʙʑ˕ ∙ ˚ 

14:00 7597 119 2142,00 875 11,078 

15:00 7478 41 779,00 916 11,857 

16:00 7437 62 1240,00 978 13,097 

17:00 7375 32 672,00 1010 13,769 

18:00 7343 11 242,00 1021 14,011 

19:00 7332 6 138,00 1027 14,149 

20:00 7326 7326 175824,00 8353 189,973 

21:00 8226 13 65,00 140 0,316 

22:00 8213 27 162,00 167 0,478 

23:00 8186 35 245,00 202 0,723 

24:00 8151 4 32,00 206 0,755 

 
ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 

ɩɟɪɢɨɞɨɜ, ɫ ɭɱɟɬɨɦ ɜɜɟɞɟɧɧɵɯ ɜ ɪɚɛɨɬɭ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ Ȼ.1 ɢ 
Ȼ.2, ɩɪɢɥɨɠɟɧɢɟ Ȼ. 

 
2.5 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 

ɧɚɯɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ௧ܲ௠௔௫ = ଶ௔௞′+ଵ + ௔|௞′−ଵ|଺|௞′+ଵ| ݐ + ܾ ∙ cos |͵Ͳ°ݐ − ͳͷ°|, (2.19) 

 
ɝɞɟ t - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 

a,b - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬ ɮɨɪɦɭɥɵ 2.20 ɢ 
2.21: 

 ܽ = ௉́ ೘𝑎ೣ+௉ˎ ೘𝑎ೣଶ ; (2.20) 

 ܾ = ௉́ ೘𝑎ೣ−௉ˎ ೘𝑎ೣଶ , (2.21) 

 
ɝɞɟ ܲ́ ௠௔௫ - ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɡɢɦɭ; ܲˎ ௠௔௫ - ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɥɟɬɨ. 

Ɍɚɤ ɤɚɤ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɧɟɪɚɡɜɢɜɚɸɳɚɹɫɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɫɨ ɫɬɚɬɢɱɟɫɤɢɦ 
ɦɚɤɫɢɦɭɦɨɦ ɧɚɝɪɭɡɤɢ, ɬɨ ɮɨɪɦɭɥɚ (2.22) ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ: 

 ௧ܲ௠௔௫ = ܽ + ܾ ∙ cos |͵Ͳ°ݐ − ͳͷ°|. (2.22) 
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Ⱥɧɚɥɨɝɢɱɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ௧ܲ˔˓. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 
2.8,2.9. 

 
Ɍɚɛɥɢɰɚ 2.8 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɧɚɝɪɭɡɨɤ 

t,ɦɟɫ cos |͵Ͳ°ݐ − ͳͷ°| amax bmax 
ʟ௠௔௫  , ʛʑ˕ 

1 0,966 

7326,5 
 

1026,500 
 

8318 
2 0,707 8053 
3 0,259 7593 
4 -0,258 7062 
5 -0,706 6602 
6 -0,966 6335 
7 -0,966 6335 
8 -0,709 6599 
9 -0,261 7059 
10 0,256 7590 
11 0,705 8050 
12 0,965 8317 

 
Ɍɚɛɥɢɰɚ 2.9 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɧɚɝɪɭɡɨɤ 

t,ɦɟɫ cos |͵Ͳ°ݐ − ͳͷ°| aɫɪɟɞ. bɫɪɟɞ. 
ʟ˔˓ˈˇ. , ʛʑ˕ 

1 0,966 

6946,771 
 

968,771 
 

7883 
2 0,707 7632 
3 0,259 7198 
4 -0,258 6697 
5 -0,706 6263 
6 -0,966 6011 
7 -0,966 6011 
8 -0,709 6260 
9 -0,261 6694 
10 0,256 7195 
11 0,705 7630 
12 0,965 7882 

 
Ƚɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɝɨɞɨɜɵɯ ɧɚɝɪɭɡɨɤ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ 

ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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Ɋɢɫɭɧɨɤ 2.2 - Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

2.6 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ Ɇɚɧɫɤɨɣ Ƚɗɋ ɝɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɹɜɥɹɟɬɫɹ 

ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
ȼɵɱɢɫɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ 

ɦɟɫɹɰɚ ɜɵɛɪɚɧɧɨɝɨ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ 2.23: 
 

ȽܰЭɋ ɛыɬ = kN ∙ ܳɩɨɥɟɡ ∙  (2.23) ,ܪ
 
ɝɞɟ kN = ͺ,ͺ - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܪ - ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ, ɦ; ܳɩɨɥɟɡ - ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ, ɦ3/ɫ. 

ɉɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.24: 
ܪ  = ZȼȻ − ZɇȻ − ∇h, (2.24) 

 
ɝɞɟ ZȼȻ - ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; ZɇȻ - ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɛɵɬɨɜɵɦ 
ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɧɚ ɤɪɢɜɨɣ ɫɜɹɡɢ; ∇h = Ͳ,ͷ ˏ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɟ: 
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ȽܰЭɋ ɛыɬ = kN ∙ ܳȼɏК ∙  (2.25) ,ܪ
 
ɝɞɟ ܳȼɏК - ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɪɟɠɢɦɨɜ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.10. 

 
Ɍɚɛɥɢɰɚ 2.10 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɪɟɠɢɦɨɜ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ܳ˄˞˕ଽ଴%, ˏଷ/˔ 54 58 60 88 372 358 222 166 148 128 60 60 ܳˋ˔˒., ˏଷ/˔ 1 1 1 1 4 4 2 2 1 1 1 1 ܳˎёˇ., ˏଷ/˔ 3 3 0 -6 -6 0 0 0 0 0 3 3 ܳ˗ˋˎ˟˕˓, ˏଷ/˔ 1 1 1 1 1 1 1 1 1 1 1 1 ܳ˛ˎˡˊ , ˏଷ/˔ 0 0 0 7 7 7 7 7 7 7 0 0 ܳʑʤʙ, ˏଷ/˔ 90 90 90 150 150 150 150 150 150 150 90 90 ܳ˔˖ˏˏ.˒ˑ˕, ˏଷ/˔ 5 5 2 4 7 12 11 11 10 10 5 5 ܳ˒ˑˎ.˄˞˕, ˏଷ/˔ 49 53 58 84 365 346 211 155 138 118 55 55 

ZȼȻ, ɦ 260 260 260 260 260 260 260 260 260 260 260 260 

ZɇȻ, ɦ 212 212 212 212 214 214 213 213 213 213 212 212 

ɇ, ɦ 48 47 48 47 45 45 46 47 47 47 47 47 

˄ܰ˞˕, Ɇȼɬ 20 22 24 35 146 138 86 64 57 49 23 23 

ZȼȻ (ȼɏɄ), ɦ 260 260 260 260 260 260 260 260 260 260 260 260 

ZɇȻ (ȼɏɄ), ɦ 213 213 212 213 213 213 213 213 213 213 213 213 

ɇ (ȼɏɄ), ɦ 47 47 47 47 47 47 47 47 47 47 47 47 

ʑܰʤʙ, Ɇȼɬ 37 37 37 62 62 62 62 62 62 62 37 37 

ɛܰыɬ − ȼܰɏК, Ɇȼɬ -17 -15 -13 -27 84 77 24 2 -5 -13 -14 -14 

 
ɇɚ ɝɪɚɮɢɤɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɥɢɧɢɸ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɬɚɤ, ɱɬɨɛɵ ɩɥɨɳɚɞɶ, ɡɚɤɥɸɱɟɧɧɚɹ ɦɟɠɞɭ ɥɢɧɢɟɣ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ʑܰʤʙ ɛɵɥɚ ɪɚɜɧɨɣ ɢܰɡɛыɬ. = ͸ͻ ʛʑ˕. 

Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɫ ɭɱɟɬɨɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 - Ȼɚɥɚɧɫ ɷɧɟɪɝɢɣ Ɇɚɧɫɤɨɣ Ƚɗɋ 
 

2.7 ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ɇɚɧɫɤɨɣ Ƚɗɋ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 
ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɟɪɢɨɞɚ ɢ 

ɝɥɭɛɢɧɵ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɪɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ. Ȼɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɧɚɱɚɥɨɦ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɹɜɥɹɟɬɫɹ IX ɦɟɫɹɰ. 

ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ=260 ɦ. 
ɉɨɥɭɱɟɧɧɵɣ ɪɚɫɱɟɬ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ Ȼ.1, ɩɪɢɥɨɠɟɧɢɟ 
Ȼ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
2.4. 
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Ɋɢɫɭɧɨɤ 2.4 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɛɨɬɤɢ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ ∇ʢʛʝ = ʹͶ͹,͸ͳ ˏ ɢ ɪɚɫɫɱɢɬɚɧ ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɨɬɨɪɵɣ 

ɫɨɫɬɚɜɢɥ Vɩɨɥɟɡ. = ͳ,ʹͷ ɤɦଷ. Ɍɚɤɠɟ ɢɡ ɭɫɥɨɜɢɣ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɨɩɪɟɞɟɥɟɧɚ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɝܰɚɪ. = ͸ͻ ʛʑ˕. 
 

2.8 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɣɬɢ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 

ɪɚɛɨɬɵ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɂɄɇ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɦɟɫɹɰɚ. 
ȼɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɂɄɇ ɞɥɹ ɫɨɫɟɞɧɢɯ ɦɟɫɹɰɟɜ ɫɯɨɠɢ, ɬɨ ɦɵ ɫ ɧɟɤɨɬɨɪɵɦ 
ɩɪɢɛɥɢɠɟɧɢɟɦ ɦɨɠɟɦ ɫɱɢɬɚɬɶ ɢɯ ɨɞɢɧɚɤɨɜɵɦɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɞɟɤɚɛɪɹ ɢ 
ɹɧɜɚɪɹ ɦɨɠɟɦ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɨɞɧɨɣ ɂɄɇ. 

ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɫɭɬɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ Ƚɗɋ ɩɪɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ: 

 Э˔˖˕௑ூூ = ˆܰ˃˓௑ூூ ∙ ʹͶ = ͸ͻ ∙ ͳͲଷ ∙ ʹͶ = ͳ,͸ͷ͸ ˏˎː. ˍʑ˕ ∙ ˚˃˔. (2.26) 
 

ɇɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨ ɪɚɛɨɬɵ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. ɉɨɥɭɱɟɧɧɭɸ ɫɭɬɨɱɧɭɸ 
ɜɵɪɚɛɨɬɤɭ ɨɬɤɥɚɞɵɜɚɟɦ ɧɚ ɂɄɇ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦɭ ɤɚɬɟɬɭ, ɚ ɢɫɤɨɦɭɸ 
ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɜɟɪɬɢɤɚɥɶɧɵɣ ɤɚɬɟɬ, ɨɩɭɳɟɧɧɵɣ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ 
ɫ ɂɄɇ. ɉɪɢ ɷɬɨɦ ɱɚɫɬɶ ɦɨɳɧɨɫɬɢ ɩɨɤɪɵɜɚɟɬ ɩɢɤ ɧɚɝɪɭɡɤɢ, ɞɪɭɝɚɹ ɱɚɫɬɶ 
ɩɨɤɪɵɜɚɟɬ ɛɚɡɭ ɧɚɝɪɭɡɤɢ. 

ɂɫɯɨɞɹ ɢɡ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɫɨɜɦɟɳɟɧɧɨɝɨ ɫ ɂɄɇ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ 
ɪɢɫɭɧɤɟ Ȼ.1 ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɢ ɩɨɤɪɵɬɢɢ ɩɢɤɨɜ 
Nɩɢɤ=50Ɇȼɬ, ɦɨɳɧɨɫɬɶ ɩɨɤɪɵɬɢɹ ɛɚɡɵ ɧɚɝɪɭɡɤɢ Nɛɚɡ=25Ɇȼɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ɇɚɧɫɤɨɣ Ƚɗɋ ɜ ɞɟɤɚɛɪɟ ɢ ɹɧɜɚɪɟ Nɪɚɛ=75Ɇȼɬ. 
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ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ˖ܰ˔˕ʒЭʠ = ˓ܰ˃˄.ʒЭʠ + ˓ܰˈˊ.ʒЭʠ, (2.27) 

 
ɝɞɟ ˓ܰ˃˄.ʒЭʠ - ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ; ˓ܰˈˊ.ʒЭʠ - ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ. 

Ɋɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.28. 
 ˓ܰˈˊ.ʒЭʠ = ˓ܰˈˏ. + ˃ܰ˅. + ːܰ˃ˆ˓., (2.28) 

 
ɝɞɟ ˓ܰˈˏ. - ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ; ˃ܰ˅. - ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ, ɤɨɬɨɪɵɣ ɨɬɞɚɟɦ Ɍɗɋ; ːܰ˃ˆ˓. - ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ.  

Ⱦɥɹ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ːܰ˃ˆ˓. ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2 % ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

Ɍɚɤ ɤɚɤ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɨ ˃ܰ˅.=0, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɬɨɥɶɤɨ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.29. 
 ˖ܰ˔˕ʡЭʠ = ˓ܰ˃˄.ʡЭʠ + ˃ܰ˅.ʡЭʠ + ːܰ˃ˆ˓.ʡЭʠ . (2.29) 

 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɤɚɤɚɹ ɱɚɫɬɶ ːܰ˃ˆ˓. ɢɞɟɬ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ: 
 ːܰ˃ˆ˓. = ːܰ˃ˆ˓.∑ − ːܰ˃ˆ˓.˔˖˜.ʒЭʠ = ͳ͸͸ − ͳͷͻ = ͹ ʛʑ˕. (2.30) 

 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 ˖ܰ˔˕ʒЭʠ= ˓ܰ˃˄.ʒЭʠ + ˓ܰˈˊ.ʒЭʠ = ˓ܰ˃˄.ʒЭʠ + ːܰ˃ˆ˓. = ͹ͷ + ͹ = ͺʹ ʛʑ˕.  (2.31) 

 
2.9 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɫɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɧɚ ɩɨɤɪɵɬɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ 
ɜɫɟɦɢ ɭɱɚɫɬɧɢɤɚɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ˃ܰ˅. ɫɨɫɬɚɜɥɹɟɬ 8 % ɞɥɹ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɬ ˓ܰ˃˄. ːܰ˃ˆ˓. ɫɨɫɬɚɜɥɹɟɬ 2 % ɞɥɹ ɜɫɟɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɬ ˓ܰ˃˄. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɫɬɪɨɢɬɶ 
ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɫɢɫɬɟɦɵ ɫ ɪɚɡɦɟɳɟɧɢɟɦ ɧɚ ɧɢɯ 
ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɦɨɳɧɨɫɬɟɣ Ƚɗɋ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ. 

Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.11. 
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Ɍɚɛɥɢɰɚ 2.11 - Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ˓ܰ˃˄.ʒЭʠ,Ɇȼɬ 75 33 33 50 53 61 66 66 66 66 40 75 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

2.32. 
ܨ˓  ˈˏʒЭʠ = ே˖˔˕଺ ∙ ͳˏˈ˔ = ͳͶ Ɇȼɬ ⋅ ɦɟɫ/ɝɨɞ. (2.32) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɞɥɹ Ɍɗɋ: 
ܨ˓  ˈˏʡЭʠ = ே˖˔˕.ʡЭʠଶ ∙ ଵଶ ˏˈ˔ + ே˖˔˕.ʡЭʠଶ ∙ ͳˏˈ˔ = ͵͵͵ Ɇȼɬ ⋅ ɦɟɫ/ɝɨɞ. (2.33) 

 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ Ȼ.2, ɩɪɢɥɨɠɟɧɢɟ Ȼ. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢɜɟɞɟɧ ɧɚ 
ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ Ɇɚɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɇɚɧɚ». 

 
2.10 ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
 
ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɤɢɟ ɪɚɫɱɟɬɵ ɫɪɟɞɧɢɯ ɩɨ ɜɨɞɧɨɫɬɢ ɭɫɥɨɜɢɣ ɞɨɥɠɧɵ 

ɩɪɨɜɨɞɢɬɶɫɹ ɞɥɹ ɨɰɟɧɤɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɧɟɪɝɢɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɪɟɠɢɦɚ ɫɪɚɛɨɬɤɢ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ 
ɝɨɞɭ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɪɚɛɨɬɚ Ƚɗɋ 
ɫ ɦɨɳɧɨɫɬɹɦɢ, ɩɪɢɧɹɬɵɦ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3 ɢ ɩɨ 
ɨɬɦɟɬɤɚɦ, ɩɪɢɧɹɬɵɦ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 
ȼɵɛɢɪɚɟɬɫɹ ɬɨɬ ɜɚɪɢɚɧɬ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɶɲɭɸ ɜɵɪɚɛɨɬɤɭ. 

ɇɚɢɛɨɥɶɲɚɹ ɜɵɪɚɛɨɬɤɚ ɨɤɚɡɚɥɚɫɶ ɛɨɥɶɲɟ ɜ ɪɟɠɢɦɟ ɫɪɚɛɨɬɤɢ ɩɨ 
ɨɬɦɟɬɤɚɦ. ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɫɨɫɬɚɜɢɥɚ ͷͺͺ ˏˎː. ˍʑ˕ ∙ ˚. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
2.5. 

 



 

28 
  

 
 

Ɋɢɫɭɧɨɤ 2.5 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ - ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ 

ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ 
ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɸ 3.1. 

ʒЭʠሺܳʒЭʠሻܪ  = ̝ܸ)˄˅ݖ ˓˃˄൯ − ː˄ሺܳː˄ሻݖ − ∆ℎ˅˔. (3.1) 
 

Ɉɩɪɟɞɟɥɹɸɬɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 
 ˖ܰ˔˕.˓˃˔˚. = ݇ே ∙ ʒЭʠܪ ∙ ܳʒЭʠ, (3.2) 

 
ɝɞɟ ݇ே = ͺ,ͺ - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ √ ுʒЭʠு𝑁˃˓ ˔˚. ,  (3.3) 

 
ɝɞɟ ܳʒЭʠ௠௔௫ - ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ Ƚɗɋ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪɟ ܪே˓˃˔˚.. 

3) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
 ܳ௠𝑖௡ = ͹Ͳ ˏଷ/˔ .  
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɡɚɞɚɧɧɵɯ 

ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. Ƚɪɚɮɢɤ 
ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
Ʉɪɢɜɵɟ ɫɜɹɡɢ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ 

ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Qɧɛ Zɧɛ(ɥɟɬɨ) HȽɗɋ 
ɇ 

(ɇɉɍ) 
ɇ 

(ɍɆɈ) ɇ(Zɜɛ1) H Q H Q 

0 211,00 48,50 48,50 36,11 42,37 48,50 192,140 39,60 235,33 
30 211,54 47,96 47,96 35,46 41,72 47,61 195,732 38,99 233,51 
60 211,97 47,53 47,53 34,95 41,22 46,72 199,461 38,38 231,67 
90 212,33 47,17 47,17 34,55 40,82 45,83 203,335 37,77 229,82 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1 

 

 
 

Ɋɢɫɭɧɨɤ 3.1 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ɇɚɧɫɤɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 
 

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ: 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠௔௫. = Ͷͺ,ͷ ˏ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ ܳ௠𝑖௡ = ͹Ͳɦଷ/ɫ. 

Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ܪ˓˃˔˚. = ͵ͻ,͸ ˏ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱɟɬɧɨɝɨ 
ɧɚɩɨɪɚ. 

Ɇɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠𝑖௡ = ͵͵,ͷˏ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 

 
 
 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 

ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ 
ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Qɧɛ Zɧɛ(ɥɟɬɨ) HȽɗɋ 
ɇ 

(ɇɉɍ) 
ɇ 

(ɍɆɈ) ɇ(Zɜɛ1) H Q H Q 

120 212,63 46,87 46,87 34,23 40,49 44,94 207,362 37,16 227,96 
150 212,88 46,62 46,62 33,96 40,22 44,05 211,552 36,55 226,08 
180 213,10 46,40 46,40 33,72 39,98 43,16 215,914 35,94 224,19 
210 213,30 46,20 46,20 33,50 39,76 42,27 220,461 35,33 222,28 
240 213,48 46,02 46,02 33,29 39,55 41,38 225,203 34,72 220,35 
270 213,65 45,85 45,85 33,09 39,35 40,49 230,153 34,11 218,40 
300 213,82 45,68 45,68 32,89 39,15 39,60 235,326 33,50 216,44 
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3.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɛɵɥɨ ɜɵɛɪɚɧɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢ ɜɵɛɪɚɧɧɨɦ 

ɞɢɚɦɟɬɪɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ n ɜ ɞɢɚɩɚɡɨɧɟ 
ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɫ 
ɦɚɤɫɢɦɚɥɶɧɵɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɢ ɤɨɥɢɱɟɫɬɜɟ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ. 

ȼɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɬɭɪɛɢɧ ɩɨɞɛɢɪɚɥɢɫɶ ɞɥɹ ɢɡɜɟɫɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 
ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ, ɞɥɹ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɞɨɥɠɧɨ ɛɵɥɨ 
ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ, ɚ ɫɨɨɬɧɨɲɟɧɢɟ ܪ௠𝑖௡/ܪ˒˓ˈˇ ɛɨɥɶɲɟ 
ɥɢɛɨ ɪɚɜɧɨ ɨɬɧɨɲɟɧɢɸ ɩɨɞɛɢɪɚɟɦɨɣ ɬɭɪɛɢɧɵ, ɢɫɯɨɞɹ ɢɡ ɷɬɢɯ ɭɫɥɨɜɢɣ ɬɭɪɛɢɧɵ 
ɉɅ50-ȼ, ɉɅȾ50-ȼ ɛɵɥɢ ɞɨɩɭɳɟɧɵ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2 - ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ50-ȼ ɉɅȾ50-ȼ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ Hɩɪɟɞ, ɦ 50 50 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n'1opt, ɨɛ/ɦ 116 113 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ Q'1opt, ɥ/ɫ 1000 1100 
Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦ ɨpt 0,916 0,910 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q'1max, ɥ/ɫ 1500 1650 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ( Q'1max) 0,6 0,6 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1ɦ, ɦ 0,460 0,350 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 12 5 

Ɍɟɦɩɟɪɚɬɭɪɚ tɦ, C 21 16 
 

Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɢɬɶ ɞɚɥɶɧɟɣɲɢɟ ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ȼ.1, ɩɪɢɥɨɠɟɧɢɟ ȼ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 
2800,3000,3150,3350,3550,3750,4000,4250 ɦɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

𝜂ʡ = ͳ − ሺͳ − 𝜂ʛሻ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ √ቀ஽భ ʛ஽భ ቁଶ ∙ ுʛு˓ ∙ ቀఔʜఔʛቁଶభబ ), (3.4) 

 
ɝɞɟ ηɦ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
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ε - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɩɨ [1] ε = 0,75); ܦଵ ʛ - ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ܦଵ - ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ܪʛ - ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟ; ܪ˓ - ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ߥʜ - ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɇݐ) = ͳͲ℃,ߥɇ = ͳ,͵ ∙ ͳͲହɦଶ/ɫ); ߥʛ - ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 ܰ′˃ = ͻ,ͺͳ ∙ ܳ′ூ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ˆ.˔˓., (3.5) 

 
ɝɞɟ ܳ′ூ˓ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 𝜂ˆ.˔˓. - ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 𝜂ˆ.˔˓. = Ͳ,ͻ͹ሻ. 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɪɚɫɫɱɢɬɵɜɚɥɨɫɶ ɩɨ ɮɨɪɦɭɥɟ: 
˃′ݖ  = ே˖˔˕ே′˃ , (3.6) 

 
ɝɞɟ ˖ܰ˔˕ = ͺʹ ʛʑ˕ - ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇɚɧɫɤɨɣ Ƚɗɋ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ݖ′˃ ɩɨɥɭɱɢɥɨɫɶ ɞɪɨɛɧɨɟ, ɱɬɨ ɬɪɟɛɭɟɬ 
ɨɤɪɭɝɥɟɧɢɹ ɱɢɫɥɚ ɞɨ ɰɟɥɨɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɢ ɭɬɨɱɧɟɧɢɹ ɦɨɳɧɨɫɬɢ, ˃ܰ 
ɚɝɪɟɝɚɬɚ. ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɧɭɠɧɨ ɛɵɥɨ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɚ. 

ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ˓ ∙ √ு˓∙∆˓஽భ , (3.7) 

 
ɝɞɟ ݊′ூɪ - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɝɥɚɜɧɨɣ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; ∆ɪ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɜ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

Ⱦɚɥɟɟ, ɩɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɛɵɥɨ ɩɪɢɧɹɬɨ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ݊˔. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ D1 ɢ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ 
ɧɚɧɟɫɬɢ ɥɢɧɢɢ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ 
ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ ,.˚˔˃˓ܪ௠௔௫, ܪ௠𝑖௡, ɤɨɬɨɪɵɟ ɜɵɱɢɫɥɹɥɢɫɶ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɮɨɪɦɭɥɚɦ: 
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݊′ூ˓ = ௡˔∙஽భ√ு௣∙Δ; (3.8) 

 ݊′ூ௠௔௫ = ௡˔∙஽భ√ு௠𝑖௡∙Δ; (3.9) 

 ݊′ூ௠𝑖௡ = ௡˔∙஽భ√ு௠௔௫∙Δ , (3.10) 

 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ 𝜂Ɍ = ேɚଽ,଼ଵ∙஽భమ∙ுɪ

భ,ఱ∙𝜂ɝɫɪ
. (3.11) 

 
ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ (3.11) ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ 

ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɭɬɟɦ ɩɨɞɛɨɪɚ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூɇɪ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂Ɍ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ 
ɭɤɚɡɚɧɧɨɝɨ ɪɚɜɟɧɫɬɜɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
Ƚɍɏ. ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɵ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ - ɷɬɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɥɢɧɢɢ ݊′ூ௠𝑖௡ ɢ ݊′ூ௠௔௫, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ. 

Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ - ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɩɟɪɟɫɱɢɬɚɬɶ ɜ ɩɪɢɜɟɞɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ ܪ௠௔௫, ܪ௠𝑖௡ɩɨ ɮɨɪɦɭɥɟ (3.12): 

 ܳ′ூ = ொౣi౤௓˃∙ୈమభ∙√ୌ∙∆, (3.12) 

 
ɝɞɟ ܳ୫i୬ - ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɩɟɪɟɫɱɢɬɚɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ. 
ȼɟɪɯɧɹɹ ɥɢɧɢɹ ɩɪɨɜɨɞɢɥɚɫɶ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɇɢɠɧɹɹ ɥɢɧɢɹ ɫɬɪɨɢɥɚɫɶ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɨɣ - ɪɚɫɱɟɬɧɚɹ 
ɬɨɱɤɚ, ɚ ɞɪɭɝɚɹ - ɬɨɱɤɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (3.11). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 
ȼ.2 ɢ ȼ.3, ɩɪɢɥɨɠɟɧɢɟ ȼ.  

Ɂɨɧɵ ɪɚɛɨɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɭɪɛɢɧ, ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ ȼ.1,ȼ.2, ɩɪɢɥɨɠɟɧɢɟ ȼ. 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɬɭɪɛɢɧ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɭɱɢɬɵɜɚɬɶ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ, ɡɧɚɱɟɧɢɟ ɄɉȾ, ɧɚɥɢɱɢɟ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɨɟ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɭɦɟɧɶɲɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɢ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ 
ɫɬɚɧɰɢɢ, ɚ ɬɚɤɠɟ ɨɛɥɚɫɬɶ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. ɂɡ ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ, ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦɢ 
ɜɚɪɢɚɧɬɚɦɢ ɫɬɚɥɢ ɬɭɪɛɢɧɵ ɉɅȾ50-ȼ͸Ͳ° −400, ɉɅ50-ȼ-400. 
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3.3 ȼɵɛɨɪ ɨɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨ ɮɨɪɦɭɥɟ 3.13. 
 ∇ܼɊК = ܼɇȻሺܳɇȻሻ +  ௦, (3.13)ܪ

 
ɝɞɟ ܼɇȻሺܳɇȻሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɪɚɫɯɨɞɟ ܳɇȻ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦; ܪ௦ - ɪɚɫɱɟɬɧɚɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ, ɦ. 

Ɏɨɪɦɭɥɚ ɩɟɪɟɫɱɟɬɚ ɫ ɦɨɞɟɥɢ ɧɚ ɧɚɬɭɪɭ: 
 ܳ˃ˆ˓.ଵ = ܳூˏˑˇ ∙ ଵଶܦ ∙ ܪ√ ∙ ∆, (3.14) 

 
ɝɞɟ ܳூˏˑˇ - ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɧɭ ɦɨɞɟɥɶɧɭɸ ɝɢɞɪɨɬɭɪɛɢɧɭ, ˏଷ/˔; ܦଵ - ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɦ; ܪ - ɧɚɩɨɪ, ɦ; ∆ - ɩɨɩɪɚɜɤɚ ɄɉȾ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 

ɉɨ ɮɨɪɦɭɥɟ ɩɟɪɟɫɱɟɬɚ ɫ ɦɨɞɟɥɢ ɧɚ ɧɚɬɭɪɭ (3.14) ɨɩɪɟɞɟɥɟɧɵ ɪɚɫɯɨɞɵ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɢɧɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ, ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɚɦ. 

Ɉɩɪɟɞɟɥɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɥɢɱɢɧɵ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ-400. 
ɉɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ: ܳ˃ˆ˓.ଵ = ͳͲ͹,Ͷͻˏଷ/˔; 
ɉɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ: ܳ˃ˆ˓.ଵ = ͳʹͳ,Ͷͺ ˏଷ/˔; 
ɉɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ: ܳ˃ˆ˓.ଵ = ͻͻ,ͳ͸ ˏଷ/˔. 
Ⱦɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50-ȼ͸Ͳ° −400 ɩɟɪɟɫɱɟɬ ɪɚɫɯɨɞɚ ɩɪɨɢɡɜɟɞɟɧ 

ɚɧɚɥɨɝɢɱɧɨ. ɉɨɥɭɱɟɧɧɵɟ ɪɚɫɯɨɞɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.3. 
 

Ɍɚɛɥɢɰɚ 3.3 - Ɋɚɫɯɨɞɵ ɩɪɢ ɝɪɚɧɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧ 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ܳ˃ˆ˓.ଵ ɩɪɢ ܪ௠𝑖௡  ܳ˃ˆ˓.ଵ ɩɪɢ ܪ˓ ܳ˃ˆ˓.ଵ ɩɪɢ ܪ௠௔௫  
ɉɅ50-ȼ-400 ͳͲ͹,Ͷͻ ͳʹͳ,Ͷͺ ͻͻ,ͳ͸ 

ɉɅȾ50-ȼ͸Ͳ° −400 108,50 123,67 101,41 
 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦   ɨɩɪɟɞɟɥɹɥɨɫɶ ɪɟɠɢɦɨɦ 
ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ. 
ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɹɜɥɹɥɢɫɶ ɬɪɢ ɪɟɠɢɦɚ: ɪɚɛɨɬɚ 
ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ܪ௠𝑖௡ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ˑܰˆ˓.ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ, 
ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ܪ௣ ɢ ˓ܰ, ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ܪ௠௔௫ ɢ ˓ܰ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦ ɜɵɱɢɫɥɹɥɚɫɶ ɩɨ ɮɨɪɦɭɥɟ (3.15). 
௦ܪ  = ܤ − ఇ௓ʜʐሺொʜʐሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ∆ܼ௑.ʞʚ., (3.15) 

 
ɝɞɟ ܤ - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɜɧɨɟ ͳͲ,͵͵ ɦ ɜɨɞ.ɫɬ.; 
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 ɇȻሺܳɇȻሻ - ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 𝜎 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣܼߘ
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; ܪ   - ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼߘʜʐሺܳʜʐሻ; ∆ܼ௑ .ʞʚ - ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɉɅ ɬɭɪɛɢɧ ∆ܼ௑.ʞʚ = Ͳ, ɞɥɹ ɉɅȾ ∆ܼ௑.ʞʚ = ஻బଶ . 

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ܤ଴ɩɟɪɟɫɱɢɬɵɜɚɥɚɫɶ ɫ 
ɦɨɞɟɥɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

଴ܤ  =  ଵˏ, (3.16)ܦ/ଵːܦˏ଴ܤ
 
ɝɞɟ ܤ଴ˏ,  ܦଵˏ - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɞɢɚɦɟɬɪ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɋɚɫɫɦɨɬɪɢɦ ɞɚɧɧɵɟ ɪɟɠɢɦɵ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ-400. 
 
3.3.1 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ࢓ࡴ𝒊࢔ɢ 𝑵ˑˆ˓ 
 
ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɚɧɧɨɦɭ ɪɟɠɢɦɭ ɪɚɛɨɬɵ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ: ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɚɜɢɬɚɰɢɢ σ =0,325, ɭɪɨɜɟɧɶ ɇȻ: 
 ܼː˄ሺܳሻ  = ʹͳʹ,ͷʹ ˏ.  
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
௦ଵܪ  = ͳͲ,͵͵ − ଶଵଶ,ହଶଽ଴଴ − Ͳ,͵ʹͷ ∙ ͵͵,ͷ − ͳ,ͷ + Ͳ = −ʹ,͵ʹˏ.    

 
3.3.2 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ࢇ࢓ࡴ𝒙 ɢ 𝑵˓ 
 
ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɚɧɧɨɦɭ ɪɟɠɢɦɭ ɪɚɛɨɬɵ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ: ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɚɜɢɬɚɰɢɢ 𝜎 = Ͳ,ʹ, ɭɪɨɜɟɧɶ ɇȻ: 
 ܼː˄ሺܳሻ  = ʹͳʹ,ͶͶ ˏ.  
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
௦ଶܪ  = ͳͲ,͵͵ − ଶଵଶ,ସସଽ଴଴ − Ͳ,ʹ ∙ Ͷͺ,ͷ − ͳ,ͷ + Ͳ = −ͳ,ͳ͵ ˏ.   

 
3.3.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ࡴ𝒑ɢ 𝑵р 
 
ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɚɧɧɨɦɭ ɪɟɠɢɦɭ ɪɚɛɨɬɵ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ: ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɚɜɢɬɚɰɢɢ 𝜎 = Ͳ,͵Ͷͺ, ɭɪɨɜɟɧɶ ɇȻ: 
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Zɧɛ(Q) =212,65ɦ. 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
௦ଷܪ  = ͳͲ,͵͵ − ଶଵଶ,଺ହଽ଴଴ − Ͳ,͵Ͷͺ ∙ ͵ͻ,͸ − ͳ,ͷ + Ͳ = −ͷ,ʹʹˏ.    

 
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɞɥɹ ɉɅȾ50-ȼ͸Ͳ° −400. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɜɫɟɯ ɬɭɪɛɢɧ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.4 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
  ɉɅ50-ȼ-400 ɉɅȾ50-ȼ͸Ͳ° −400 

Hs1, ɦ -2,32 0,34 
Hs2, ɦ -1,13 2,34 
Hs3, ɦ -5,22 -2,52 

 
ɉɨɫɥɟ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɫɬɚɧɰɢɢ ɛɵɥɚ 

ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɉɅȾ50-ȼ͸Ͳ° −400, ɩɨɫɤɨɥɶɤɭ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ, 
ɢɫɤɥɸɱɚɸɳɚɹ ɪɚɡɜɢɬɭɸ ɤɚɜɢɬɚɰɢɸ ɫɨ ɫɬɨɪɨɧɵ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɛɭɞɟɬ ɦɟɧɶɲɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɚ ɬɨɠɟ ɛɭɞɟɬ ɦɟɧɶɲɟ. Ⱦɢɚɦɟɬɪ ܦଵ = Ͷˏ ɩɪɢ ɞɜɭɯ ɚɝɪɟɝɚɬɚɯ ɞɚёɬ ɜɵɝɨɞɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɪɚɡɦɟɪɨɜ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɞɚɧɧɭɸ ɬɭɪɛɢɧɭ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɦɢɧɢɦɚɥɶɧɭɸ ɨɬɦɟɬɤɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɥɫɹ ɞɥɹ ɤɚɠɞɨɣ 
ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

ɉɪɢ HS = 0,34 ɦ: 
 ∇ܼʟʙ= 212,53+0,34=212,87 ɦ. 
 
ɉɪɢ HS = 2,34ɦ: 
 ∇Zʟʙ=212,46+2,34 =214,80 ɦ. 
 
ɉɪɢ HS = –2,52 ɦ: 
 ∇ܼʟʙ= 212,70+(-2,52) =210,18 ɦ. 
 
Ɉɬɦɟɬɤɚ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢɧɹɬɚ: ∇Zʟʙ = 210,18 ɦ. 
 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ 

ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 
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ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɥɚɫɶ ɪɚɜɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ 
ɬɭɪɛɢɧɵ ݊ɫɢɧх = ͳͺ͹,ͷ ɨɛ/ɦɢɧ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵɧɨɦ = ேɚɝɪ௖௢௦𝜑 = ସଵ଴,଼଻ = Ͷ͹ Ɇȼ ∙ Ⱥ. (3.17) 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 p = ଶ∙f∙଺଴୬c = ଶ∙ହ଴∙଺଴ଵ଼଻,ହ = ͵ʹ. (3.18) 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, ɩɪɢɧɹɥɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-655/110-32. 
ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-655/110-32 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, Uˆ ːˑˏ,ɤȼ cos φȽ,ɨ.ɟ. ݊ːˑˏ , ˑ˄/ˏˋː 

ɂɧɞɭɤɬɢɜɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ɇȼ·Ⱥ Ɇȼɬ Sˆ ːˑˏ ʟˆ ːˑˏ x"ୢ  x′ୢ  xୢ 

48,3 42 10,5 0,87 187,5 Ͳ,͵ 0,3 1,13 
 
3.5 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɡɹɬ ɢɡ ɝɥɚɜɧɨɣ 

ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɪɢɫɭɧɨɤ ȼ.4, ɩɪɢɥɨɠɟɧɢɟ ȼ). 
 
ɫɩ = ͵Ͷͷ .  
 
ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
˒˔ܤ  = Ͷ,ͳͶͷ ∙ ଵܦ = Ͷ,ͳͶͷ ∙ Ͷ = ͳ͸,ͷͺ ˏ. (3.19) 

 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɩɪɢɧɹɥɢ ɩɨ ɝɪɚɮɢɤɭ ɞɨɩɭɫɬɢɦɵɯ 

ɫɤɨɪɨɫɬɟɣ. 
 𝜗ɜх = ͷ,Ͷ ɦ/ɫ.  
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ˅˘ = ொɬ∙𝜑ଷ଺଴ = ଵ଴଺∙ଷସହଷ଺଴ = ͳͲͳ,͸ ɦଷ/ɫ. (3.20) 
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ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
ɜхܨ  = ொ˅˘௏ɜх

 = ଵ଴ଵ,଺ହ,ସ = ͳͺ,ͺ ɦଶ. (3.21) 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ɜхߩ  = √ிɜхగ =√ଵ଼,଼ଷ,ଵସ = ʹ,Ͷ ɦ. (3.22) 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴɜх = ܽɜх + ɜхߩ = ͷ,Ͷ + ʹ,Ͷ = ͹,ͺ ɦ. (3.23) 

 
Ɂɧɚɱɟɧɢɟ 𝜑

ɫ
 ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

 𝜑
ɫ

= ܽ − √ܽଶ − =ଶߩ  ͷ,Ͷ − √ͷ,Ͷଶ − ʹ,Ͷଶ = Ͳ,͸. (3.24) 

 
ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɥɢɬɶ ɞɨ 

0° ɫ ɢɧɬɟɪɜɚɥɨɦ ∆𝜑ɫɩ = ͳͷ° ɜɡɹɬɶ ɡɧɚɱɟɧɢɹ ܴ𝑖 ɢ ɩɨɥɭɱɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ܴ = ሺ𝜑ሻ. 
ɉɨɥɭɱɟɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ ȼ.3, ɩɪɢɥɨɠɟɧɢɟ ȼ. 

Ɂɧɚɱɟɧɢɹ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɪɚɞɢɭɫɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɭɝɥɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 

 
Ɍɚɛɥɢɰɚ 3.6 - Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ 𝜑 ݌,ɦ a,ɦ R,ɦ 𝜑 ݌ଶ,ɦ ݌ଵ,ɦ R,ɦ 
345 2,45 5,43 7,88 150 1,23 

1,95 

5,62 
330 2,38 5,35 7,73 135 1,32 5,41 
315 2,31 5,27 7,58 120 1,17 5,16 
300 2,24 5,19 7,43 105 1,01 4,90 
285 2,16 5,11 7,27 90 0,85 4,65 
270 2,09 5,02 7,11 75 0,70 4,40 
255 2,02 4,93 6,95 60 0,52 4,10 
240 1,94 4,84 6,78 45 0,34 3,80 
225 1,86 4,74 6,60 30 0,15 3,50 
210 1,78 4,64 6,42 15 -0,09 3,10 
195 1,70 4,53 6,23 0 -0,36 2,66 
180 1,61 4,42 6,03    
165 1,52 4,29 5,81    
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3.6 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
3.6.1 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ 

ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɥɟɞɨɜɚɥɨ ɪɚɫɫɱɢɬɚɬɶ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅∗ܦ  ൒ ሺହ,ଵ∙ʛˍ˓[𝜏ˇˑ˒] ሻ଴,ଷଷ = ሺହ,ଵ∙ଶ,ଵଷଷଷ ሻ଴,ଷଷ = Ͳ,͸ͻ ˏ. (3.25) 

 
ɝɞɟ [𝜏ˇˑ˒]=33Ɇɉɚ. ʛˍ˓-ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 ʛˍ˓ = ଴,଴଴ଽ଻ସ∙ே௡˔ˋː˘˓ =
଴,଴଴ଽ଻ସ∙ସଵ଴଴଴ଵ଼଻,ହ = ʹ,ͳ͵ ˍʜ. (3.26) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɚɥɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 

ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
ɜܦ  = Ͳ,͹ ɦ.  
 
3.6.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 
Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɪɚɡɦɟɪɚ ɢ ɩɪɨɜɟɪɤɟ ɩɨ 

ɤɪɢɬɟɪɢɸ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ: 
 ܴɪɚɞ = Ͳ,ͺ ∙ ே௡ɫɢɧх∙஽భ = Ͳ,ͺ ∙ ସଵ଴଴଴ଵ଼଻,ହ∙ସ = Ͷ͵,͹͵ ɤɇ. (3.27) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ dɩ, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15 - 20 ɦɦ ɛɨɥɶɲɟ D ɜ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ݀ɩ = Ͳ,͹ + Ͳ,Ͳͳ͹ = Ͳ,͹ͳ͹ ɦ.  

 
ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
ɭɞ݌  =  ோɪɚɞௗɩ∙ℎɩ

൑ [ɭɞ݌] =  ସଷ,଻ଷ଴,଻ଵ଻∙଴,ଷ = ʹͲ͵ɤɉɚ. (3.28) 
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Ⱦɨɩɭɫɤɚɟɦɨɟ [݌ɭɞ]: 
[ˇ˖݌]  = ʹͻ ∙ U ˍʞ˃; (3.29) 

 ܷ = ߨ ∙ ݊ɫɢɧх ∙ ௗɩଷ଴ = ͵,ͳͶ ∙ ͳͺ͹,ͷ ∙ ଴,଻ଵ଻ଷ଴ = ͳͶ,Ͳ͹ ɦ
ɫ
. (3.30) 

 
Ɍɨɝɞɚ [݌˖ˇ] = ͶͲͺˍʞ˃. 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɚɫɱɟɬɨɜ, ɞɚɧɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɦɨɠɟɬ ɛɵɬɶ, ɩɪɢɦɟɧɢɦ ɩɨ 

ɭɫɥɨɜɢɹɦ ɧɚɝɪɭɡɤɢ ɧɚ ɫɟɝɦɟɧɬ. 
Ⱦɚɥɟɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɫɟɝɦɟɧɬɧɨɝɨ ɜɢɞɚ. 
ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோɪɚɞଵ+ଶ஼௢௦ఈ+ଶ஼௢௦ሺଶఈሻ = ଶ଴ଷ,ଷଶଵ+ଶ∙଴,଻଴଻+ଶ∙଴ = ͳͺ,ͳʹ ɤɇ, (3.31) 

 
ɝɞɟ α - ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 

ߙ  = ଷ଺଴°௓ = ଷ଺଴°଼ = Ͷͷ°. (3.32) 

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ɭɞ݌  =  ோɪɚɞ௟ɫɟɝɦ∙ℎɩ

൑ [ɭɞ݌] =  ଶ଴ଷ,ଷଶ଴,ଶସହ∙଴,ଷ = ͷͻͷ ɤɉɚ, (3.33)  

 
ɝɞɟ ݈ɫɟɝɦ - ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

 ݈ɫɟɝɦ = ሺͲ,ͺͷ − Ͳ,ͻͲሻ ∙ గ∙ௗɩ௓ɫɟɝɦ
= ଴,଼଻∙ଷ,ଵସ∙଴,଻ଵ଻଼ = Ͳ,ʹͶͷ ɦ. (3.34) 

 
Ⱦɨɩɭɫɤɚɟɦɨɟ [˓˖ˇ]: 
[ˇ˖݌]  = ͷͲ ∙ ܷ = ͷͲ ∙ ͳͶ,Ͳ͹ = ͹ͲͶ ˍʞ˃. (3.35) 

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ݌˖ˇ  ൑  ɤɉɚ, ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ ɩɪɨɲɟɥ ɩɨ [ˇ˖݌] 

ɭɫɥɨɜɢɹɦ ɧɚɝɪɭɡɤɢ ɧɚ ɫɟɝɦɟɧɬ. ȼ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɛɵɥ ɩɪɢɧɹɬ ɫɟɝɦɟɧɬɧɵɣ 
ɩɨɞɲɢɩɧɢɤ, ɬɚɤ ɤɚɤ ɨɧ ɛɨɥɟɟ ɩɪɨɫɬ ɜ ɭɫɬɚɧɨɜɤɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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3.7 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
3.7.1 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɬɢɩɨɪɚɡɦɟɪɚ Ɇɇɍ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɧɨɦɨɝɪɚɦɦɵ 

ə.Ʌ.Ⱦɭɯɨɜɧɨɝɨ ɢ Ʌ.Ɇ.ɒɢɮɪɢɧɚ, ɩɨɫɬɪɨɟɧɧɵɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɟɝɨ ɬɢɩɚ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜɨɞɵ. 

Ȼɵɥɚ ɜɵɛɪɚɧɚ Ɇɇɍ4/1-40-4-2, ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɤɨɬɨɪɨɣ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 

 
Ɍɚɛɥɢɰɚ 3.7 - Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ Ɇɇɍ4/1-40-4-2 

Pɢɡɛ, ɧɨɦ, 
Ɇɉɚ 

Ɍɢɩ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ VȽȺ, ɧɨɦ, ɦ3 Ʉɨɥɢɱɟɫɬɜɨ ȽȺ 
Ʉɨɥɢɱɟɫɬɜɨ 

ɧɚɫɨɫɨɜ 
4,0 ȽȺ4/1–40 4 1 2 

 
3.7.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ  
 
Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ–ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɥɫɹ ɜɵɛɨɪ 

ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɢɡ ɫɟɪɢɢ ɗȽɊɄ. Ȼɵɥ ɩɪɢɧɹɬ: ɗȽɊɄ-150-4 - 
ɪɟɝɭɥɹɬɨɪ ɫɤɨɪɨɫɬɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɫ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ 
ɤɨɦɛɢɧɚɬɨɪɨɦ ɜɧɟ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ: 

ɗȽɊ - ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ; 
150 - ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
4 - ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɬɚɤ ɤɚɤ ɨɬ ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɝɢɛɤɨɫɬɶ, ɭɞɨɛɫɬɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ 
ɪɚɫɲɢɪɟɧɢɹ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɤ ɝɥɚɜɧɨɣ ɫɯɟɦɟ Ƚɗɋ ɜɵɞɜɢɝɚɟɬɫɹ ɪɹɞ ɬɪɟɛɨɜɚɧɢɣ, 
ɨɫɧɨɜɧɵɟ ɢɡ ɤɨɬɨɪɵɯ: 

- ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 
- ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ; 
- ɩɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
- ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
- ɷɤɨɧɨɦɢɱɧɨɫɬɶ. 
ȼ ɷɧɟɪɝɨɫɢɫɬɟɦɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɨɫɧɨɜɧɨɦ 

ɩɨɞɫɬɚɧɰɢɢ 110 ɤȼ. ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɛɭɞɟɬ ɫɨɟɞɢɧɟɧɚ ɥɢɧɢɹɦɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɫ ɩɨɞɫɬɚɧɰɢɟɣ «Ɇɟɞɩɪɟɩɚɪɚɬɵ» 110 ɤȼ ɫ ɪɚɫɫɬɨɹɧɢɟɦ 30 ɤɦ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤ.  

ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 
ɩɪɨɫɬɵɟ ɛɥɨɤɢ, ɜ ɤɨɬɨɪɨɦ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ  ɩɨɜɵɲɚɸɳɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɚ ɬɚɤɠɟ ɭɤɪɭɩɧɟɧɧɵɟ ɛɥɨɤɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ, 
ɩɪɢɫɨɟɞɢɧɟɧɧɵɦɢ ɤ ɨɛɳɟɦɭ ɬɪёɯɮɚɡɧɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢɥɢ ɝɪɭɩɩɟ ɢɡ 
ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, 
ɢɡɨɛɪɚɠɟɧɧɵɦɢ ɧɚ ɪɢɫɭɧɤɟ 4.1 ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
 

 
 

Ɋɢɫɭɧɨɤ 4.1 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
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Ɋɢɫɭɧɨɤ 4.2 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 
 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɞɥɹ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ 1% ɨɬ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ: 

 

ɋܲ.ɇ. = Ͳ,Ͳͳ ∙ ɭܲɫɬ. = Ͳ,Ͳͳ ∙ ͺʹ = Ͳ,ͺʹ ʛʑ˕.  (4.1) 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɚɜɟɧ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ cos φɫ.ɧ. = cos φɧɨɦ. 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, ɩɪɢɧɹɥɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-655/110-32. 
ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɭɤɚɡɚɧɵ ɜ ɩɭɧɤɬɟ 3, ɬɚɛɥɢɰɚ 3.5. 

 
4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 

ɛɥɨɤɨɦ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ, ɱɢɫɥɚ, ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɨɤ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܵɪɚɫч. = ௉ɭɫɬ.−௉ɫ.ɧ.௖௢௦𝜑ɝɟɧ. = ସଶ−଴,ସଶ଴,଼ହ = Ͷͺ,ͻ Ɇȼ ∙ Ⱥ, (4.2) 

 
ɝɞɟ ܿݏ݋𝜑ɋ.ɇ=ܿݏ݋𝜑ɝɟɧ.=0,85. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɛɵɥ ɜɵɛɪɚɧ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-63000/110-ɍ1. Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-63000/110-ɍ1 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ Ɇɚɪɤɚ ɧܷɨɦ. ܷКɁ% ∆ хܲх, ɤȼɬ ∆ КܲɁ, ɤȼɬ ܫхх% 
ȼܷɇ ܷɇɇ 

ɌȾɐ-63000/110-
ɍ1, ɏɅ1, ɍɏɅ1 
ɋɌɈ 15352615-

023-2011 

Ɍɨɥɶɹɬɬɢɧɫɤɢɣ 121 10,5 10,5 35 245 0,2 

 
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 = ሺͲ,ͳʹͶ + ସ∙ଵ଴యଵ଴ర ሻଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ,ʹͻ ɱɚɫ. (4.3) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
.ɪɚɛݐ  = ͺ͹͸Ͳ − ߤ ɩܶɥ − 𝜔 ȼܶ=ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͺ,ͷ ɱɚɫ, (4.4) 

 
ɝɞɟ ߤ = ͳ - ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ ɜ ɝɨɞ; 

ɩܶɥ=30 ɱɚɫ. - ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɱɚɫɚɯ; 𝜔 = Ͳ,Ͳʹͷ  - ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɨɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 

ȼܶ = ͸Ͳ ɱɚɫ. - ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɌȾɐ-63000/110-ɍ1: 
 ∆ хܹх = ݊ ∙ ∆ ௫ܲ௫ ∙ =ɪɚɛݐ  ͳ ∙ ͵ͷ ∙ ͺ͹ʹͺ,ͷ = ͵Ͳͷ,Ͷͻͺ ʛʑ˕ ∙ ˚˃˔; (4.5) 

 ∆ܹ`хх = ݊ ∙ ∆ хܹх = ʹ ∙ ͵Ͳͷ,Ͷͻͺ = ͸ͳͲ,ͻͻ͸ Ɇȼɬ∙ɱɚɫ. (4.6) 
 

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɌȾɐ-63000/110-ɍ1: 
 ∆ ௡ܹ = ቀ∆௉КɁ௡ ቁ ∙ ሺௌɪɚɫч.ௌɧɨɦ. ሻଶ ∙ 𝜏; (4.7) 
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∆ ௡ܹ = ቀଶସହଵ ቁ ∙ ሺସ଼,ଽ∙ଵ଴య଺ଷ∙ଵ଴య ሻଶ ∙ ʹͶͲͷ,ʹͻ =  ͵ͷͷ,Ͳ͵Ͷ ʛʑ˕ ∙ ˚˃˔;  
 ∆ܹ`௡ = ݊ ∙ ∆ ௡ܹ = ʹ ∙ ͵ͷͷ,Ͳ͵Ͷ = ͹ͳͲ,Ͳ͸ͺ ʛʑ˕ ∙ ˚˃˔, (4.8) 
 
ɝɞɟ ܵɧɨɦ. - ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ݊ - ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɌȾɐ-63000/110-ɍ1: 

 ʗ = ଵ∆ܹ`ххߚ +  ଶ∆ܹ`௡; (4.9)ߚ
 ʗ = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ͸ͳͲ,ͻͻ͸ + Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ͹ͳͲ,Ͳ͸ͺ = ͳͲ,Ͳͷ͹˕˞˔. ˓˖˄ , 

 
ɝɞɟ ߚଵ = Ͳ,͸ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄/ʛʑ˕ ∙ ˚˃˔  - ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ 
ɯɨɞɚ; ߚଶ = Ͳ,ͻ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄/ʛʑ˕ ∙ ˚˃˔  - ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɧɚɝɪɭɡɨɱɧɵɯ ɩɨɬɟɪɶ. 

 
4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 

ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 
 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ ɨɩɪɟɞɟɥɢɬɫɹ 
ɤɚɤ: 

 ܵ˓˃˔˚. = ʹ ∙ ௉̟ ˔˕.−௉̝ .ː.௖௢௦𝜑ˆˈː. = ʹ ∙ ସଶ−଴,ସଶ଴,଼ହ = ͻ͹,ͺ Ɇȼ ∙ Ⱥ. (4.10) 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɛɵɥ ɜɵɛɪɚɧ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-100000/110-ɍ1. Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.3. 

 
Ɍɚɛɥɢɰɚ 4.3 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-100000/110-ɍ1 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ Ɇɚɪɤɚ ɧܷɨɦ. ܷКɁ% ∆ хܲх, ɤȼɬ ∆ КܲɁ, ɤȼɬ ܫхх% 
ȼܷɇ ܷɇɇ 

ɌȾɐ-
100000/110-ɍ1, 

ɍɏɅ1 ɋɌɈ 
15352615-023-

2011 

Ɍɨɥɶɹɬɬɢɧɫɤɢɣ 121 10,5 10,5 60 350 0,35 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɌȾɐ-100000/110-ɍ1: 
 ∆ хܹх = ݊ ∙ ∆ ௫ܲ௫ ∙ ɪɚɛݐ =  ͳ ∙ ͸Ͳ ∙ ͺ͹ʹͺ,ͷ = ͷʹ͵͹ͳͲ ˍʑ˕ ∙ ˚˃˔; (4.11) 
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∆ܹ`хх = ݊ ∙ ∆ хܹх = ͳ ∙ ͷʹ͵,͹ͳͲ = ͷʹ͵,͹ͳͲ ʛʑ˕ ∙ ˚˃˔. (4.12) 
 

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɌȾɐ-100000/110-ɍ1: 
 ∆ ௡ܹ = ቀ∆௉КɁ௡ ቁ ∙ ሺௌɪɚɫч.ௌɧɨɦ. ሻଶ ∙ 𝜏; (4.13) 

 ∆ ௡ܹ = ቀଷହ଴ଵ ቁ ∙ ሺଽ଻,଼∙ଵ଴యଵ଴଴∙ଵ଴య ሻଶ ∙ ʹͶͲͷ,ʹͻ = ͺͲͷʹͳ͹,ͷˍʑ˕ ∙ ˚. = ͺͲͷ,ʹͳͺ ʛʑ˕ ∙ ˚;   
 ∆ܹ`௡ = ݊ ∙ ∆ ௡ܹ = ͳ ∙ ͺͲͷ,ʹͳͺ = ͺͲͷ,ʹͳͺ  Ɇȼɬ ∙ ɱɚɫ, (4.14) 

 
ɝɞɟ ܵɧɨɦ. - ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ݊ - ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɌȾɐ-100000/110-ɍ1: 

 ʗ = ଵ∆ܹ`ххߚ + ଶ∆ܹ`௡ߚ = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ͷʹ͵,͹ͳͲ + Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ͺͲͷ,ʹͳͺ  =ͳͲ,͵ͺͻ ˕˞˔. ˓˖˄., (4.15) 
 
ɝɞɟ ߚଵ = Ͳ,͸ ∙ ͳͲ−ଶ˕˞˔. ˓˖˄/ʛʑ˕ ∙ ˚˃˔  - ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ 
ɯɨɞɚ; ߚଶ = Ͳ,ͻ ∙ ͳͲ−ଶ˕˞˔. ˓˖˄/ʛʑ˕ ∙ ˚˃˔  - ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɧɚɝɪɭɡɨɱɧɵɯ ɩɨɬɟɪɶ. 

 
4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɢ ɨɛɳɟɚɝɪɟɝɚɬɧɵɯ 

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, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (4.16). 

 ܵ˔ː = Ͳ,Ͳͳ ௉ː ˑˏ,˔˕ଶ௡∙௖௢௦𝜑 = Ͳ,Ͳͳ ଼ଶସ∙଴,଼ହ = Ͳ,ʹͶ ʛʑ ∙ ʏ.  (4.16) 

 
ɉɨ ɤɚɬɚɥɨɝɭ ȺɈ «ɑɟɛɨɤɫɚɪɫɤɢɣ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɧɵɣ ɡɚɜɨɞ» ɜɵɛɪɚɧ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ 400/10. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.4. 
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Ɍɚɛɥɢɰɚ 4.4 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ Ɇɚɪɤɚ ɧܷɨɦ. ܷКɁ% ܵɧɨɦ, ɤȼ ∙ Ⱥ 
ȼܷɇ ȼܷɇ 

ɌɋɁ 400/10 
ɑɟɛɨɤɫɚɪɫɤɢɣ 
ɷɥɟɤɬɪɨɡɚɜɨɞ 

10,5 0,4 3,5 400 

 
Ɍɚɤ ɤɚɤ ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 10,5 ɤȼ, ɜɵɛɨɪ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɨɛɳɟɚɝɪɟɝɚɬɧɵɟ, 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɧɭɠɞɵ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɭɞɟɬ ɫɨɜɩɚɞɚɬɶ ɫ 
ɧɚɩɪɹɠɟɧɢɟɦ ɝɟɧɟɪɚɬɨɪɚ, ɬɨ ɟɫɬɶ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ͳͲ/͸ ˍʑ. 

 
4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ, 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɫ Ɋɍ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ: 
 S∑ = ʟ˖˔˕−୔˔.ː.ୡ୭sφ = ଼ଶ−଴,଼ଶ଴,଼ହ = ͻͷ,ͷ ʛʑ ∙ ʏ. (4.17) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɨɩɪɟɞɟɥɟɧɨ ɩɨ ɮɨɪɦɭɥɟ 4.18: 
 ݊ = ௉̟ ˔˕.˔˕−௉̝ ː௞∙௉ː ˃˕./௖௢௦𝜑 + ͳ = ଽହ,ହଵ,ସ∙ଷ଴ + ͳ = ͵,ʹ͹ = Ͷ, (4.18) 

 
ɝɞɟ ݇ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ; ܲː ˃˕. - ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɤɥɚɫɫɭ 
ɧɚɩɪɹɠɟɧɢɹ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 110 ɤȼ ɪɚɜɧɵɦ nˎ = Ͷ. 
˄˃˓ܫ  = ௉̝ ˕.−௉̝ ː.√ଷ௡௎ːˑˏ ௖௢௦𝜑 = ଽହ,ହ√ଷ∙ସ∙ଵଵ଴ = ͳʹͷ,͵ ʏ, (4.19) 

 
ɝɞɟ n - ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɜɨɞɨɜ. 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 
.˚˔˃˓ܫ  = ˄˃˓ܫ ∙ 𝑖ߙ ∙ ௧ߙ = ͳʹͷ,͵ ∙ ͳ,Ͳͷ ∙ ͳ = ͳ͵ͳ,͸ ʏ, (4.20) 

 
ɝɞɟ ߙ𝑖 = ͳ,Ͳͷ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ; ߙ௧ = ͳ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ: 
 ܵ = ூ˓˃˔˚.ఊ = ଵଶହ,ଷଵ,ଵ = ͳͳ͵,ͻ ʏˏˏమ, (4.21) 

 
ɝɞɟ ߛ = ͳ,ͳ - ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=110ɤȼ ɜɵɛɢɪɚɟɦ 
ɩɪɨɜɨɞ ɦɚɪɤɢ 1xȺɋ–120/19. ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 
Ɍɚɛɥɢɰɚ 4.5 - ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ–1x120/19 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɫɟɱɟɧɢɟ, ɦɦ2 

Ⱥɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ, 

Ɉɦ/ɤɦ 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɹɦɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ X1ɭɞ ɢ ɟɦɤɨɫɬɧɚɹ 

ɩɪɨɜɨɞɢɦɨɫɬɶ bɭɞ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɪɨɜɨɞɨɜ ɧɚ 

ɮɚɡɭ 
X1yɞ, Ɉɦ/ɤɦ bɭɞ∙ ͳͲ−଺, ɋɦ/ɤɦ 

120/19 0,244 0,427 2,658 1 
 

ɉɪɨɜɟɪɤɚ ɩɨ ɧɚɝɪɟɜɭ ɩɪɨɜɨɞɚ: 
.˅˃ܫ  = ௌ∑√ଷ௎ːˑˏ ሺ௡−ଵሻ = ଽହ,ହ√ଷ∙ଵଵ଴∙ሺସ−ଵሻ = ͳ͸͹,Ͳͺ ʏ; (4.22) 

.˕ˋˎˇܫ  = ͵ͻͲ ʏ. 
 
ɇɚɝɪɟɜ ɩɪɨɜɨɞɚ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 
.˚˔˃˓ܫ  <  (4.23) ;.˕ˋˎˇܫ

 
.˅˃ܫ  <  (4.24) ..˕ˋˎˇܫ

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 
 
4.4 ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɫɯɟɦ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱɟɬɚ 
 

ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ Ʌɗɉ ɩɪɢɧɹɬɚ, ɫɨɝɥɚɫɧɨ ɭɤɪɭɩɧёɧɧɵɦ 
ɫɬɨɢɦɨɫɬɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 4.25. 
ܭ  = ɬܭ݊ + ɬ.ɫɧܭ݉ +  ɈɊɍ,  (4.25)ܭݐ
 
ɝɞɟ ݊ - ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
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 .ɈɊɍ - ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɈɊɍܭ ;ɱɢɫɥɨ ɹɱɟɟɤ ɈɊɍ - ݐ ;ː - ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ˔.˕ܭ ;ɬ - ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ݉ - ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞܭ
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɢɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ. Ɂɧɚɱɟɧɢɟ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɪɚɫɫɱɢɬɚɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 4.26. 

 ʖ = ௡ܧ ∙ 𝑖ܭ + ܷ, (4.26) 
 
ɝɞɟ ʖ - ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ; ܧ௡ = Ͳ,ͳͷ - ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; ܭ𝑖 - ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ; ܷ - ɢɡɞɟɪɠɤɢ. 

Ɉɬɥɢɱɢɟ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɜɵɪɚɠɟɧɧɨɟ ɜ ɩɪɨɰɟɧɬɚɯ: 
 ∆= Ɂ𝑖భ−Ɂ𝑖మ

Ɂ𝑖భ < ͷ%. (4.27) 

 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ: 
ܭ  = ʹ ∙ ͹ͷ ∙ ͳͲ଺ + ʹ ∙ ͵Ͳ ∙ ͳͲ଺ + ͹ ∙ ͳͷ ∙ ͳͲ଺ = ͵ͳͷ ɦɥɧ. ɪɭɛ. 
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ: 
 ʖ = Ͳ,ͳͷ ∙ ͵ͳͷ ∙ ͳͲ଺ + ͳͲͲͷ͹ = Ͷ͹,ʹ͸ͲͲͲͷ͹ ɦɥɧ. ɪɭɛ. 
 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
ܭ  = ͳ ∙ ͳ͹Ͳ ∙ ͳͲ଺ + ʹ ∙ ͵Ͳ ∙ ͳͲ଺ + ͸ ∙ ͳͷ ∙ ͳͲ଺ = ͵ʹͲ ɦɥɧ. ɪɭɛ. 
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
 ʖ = Ͳ,ͳͷ ∙ ͵ʹͲ ∙ ͳͲ଺ + ͳͲ͵ͺͻ = Ͷͺ,ͲͳͲ͵ͺͻ ɦɥɧ. ɪɭɛ. 
 
Ɉɬɧɨɲɟɧɢɟ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ∆= ସ଻,ଶ଺଴଴଴ହ଻−ସ଼,଴ଵ଴ଷ଼ଽସ଻,ଶ଺଴଴଴ହ଻ = ͳ,ͷͻ%. 

 
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɦɟɧɶɲɟ ɱɟɦ ɧɚ 5% ɢ 

ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ.  
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ɉɨ ɧɚɞёɠɧɨɫɬɢ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ 
ɩɪɢɟɦɥɟɦɨɣ. ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ - «Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ».  

ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
 

 
 

Ɋɢɫɭɧɨɤ 4.3 - ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
 

4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ–110 ɤȼ: 7 (4 Ʌɗɉ 110 ɤȼ, 2 ɛɥɨɤɚ,1 ɪɟɡɟɪɜ). 

ɉɪɢ ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ 
ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɛɟɡ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ. ȼɵɛɪɚɧɧɚɹ 
ɫɯɟɦɚ Ɋɍ - 110 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.4. 
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Ɋɢɫɭɧɨɤ 4.4 - ɋɯɟɦɚ Ɋɍ ȼɇ 110 ɤȼ: 2 ɋɒ ɫ ɒɋȼ 
 

4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin 

 
4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɋɚɫɱɟɬ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɥɟɤɫɟ 

ɉɄ RastrWin. 
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɋɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ: 
 xȽ = xୢ′′ ∙ ୙ɧɨɦ

మୗ ɧɨɦ
= Ͳ,͵ ∙ ଵ଴,ହమସ଼,ଷ  = Ͳ,͸ͺ Ɉɦ.    (4.28) 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
Ƚܧ  = ``ܧ ∙ Uɛ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ɤȼ. (4.29) 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ: 
 xɌ = ୙Ʉ%∙୙ɧɨɦ

మଵ଴଴∙ୗɧɨɦ
= ଵ଴,ହ∙ଵଶଵమଵ଴଴∙଺ଷ = ʹͶ,Ͷ Ɉɦ.      (4.30) 
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ɋɢɫɬɟɦɚ: 
 xɋ = ୙ɧɨɦ

మୗ ɤɡ
= Ͳ Ɉɦ.  (4.31) 

 
Ɍɚɤ ɤɚɤ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ  Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, S ɤɡ = ∞. 
Ʌɢɧɢɹ ɫɜɹɡɢ 110 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xɅ = x଴,ɭɞ ∙ l = Ͳ,Ͷʹ͹ ∙ ͵Ͳ = ͳʹ,ͺͳ Ɉɦ. (4.32) 

 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 
ȿɋ = ȿɋ ∙ Uɛଵ = ͳ,Ͳ ∙ ͳͳͷ = ͳͳͷ ɤȼ . (4.33) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kɌ = ୙ɇɇ୙ȼɇ

= ଵ଴,ହଵଶଵ = Ͳ,Ͳͺ͹.  (4.34) 

 
Ⱥɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ 

ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
 rɝ = ୶Ƚ୘ɚ,Ƚ∙ω = ଴,଺଼ ଴,଴ସହ∙ଷଵସ = Ͳ,ͲͶͺ Ɉɦ; (4.35) 

 rɫ = ୶ɋ୘ɚ,ɋ∙ω = Ͳ Ɉɦ; (4.36) 

 rɥ = r଴,ɭɞ ∙ l = Ͳ,ʹͶͶ ∙ ͵Ͳ = ͹,͵ʹ Ɉɦ; (4.37) 
 rɬ = Δ୔k∙୙ɜɧ

మୗɧɨɦ
మ = ଶସହ∙ଵଶଵమ଺ଷమ = Ͳ,ͻ Ɉɦ, (4.38) 

 
ɝɞɟ Tɚ,Ƚ - ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ,ɫ. 

 
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 4.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. 
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Ɋɢɫɭɧɨɤ 4.5 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
 

ɇɚ ɪɢɫɭɧɤɟ 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. 
 

 
 

Ɋɢɫɭɧɨɤ 4.6 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
 

ɇɚ ɪɢɫɭɧɤɟ 4.7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. 
 

 
 

Ɋɢɫɭɧɨɤ 4.7 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 
4.8,4.9. 

 

 
 

Ɋɢɫɭɧɨɤ 4.8 - Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɟ 
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Ɋɢɫɭɧɨɤ 4.9 - Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ 110 ɤȼ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 
4.10. 
 

 
 

Ɋɢɫɭɧɨɤ 4.10 - Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ 110 ɤȼ 
 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɬɪɚɠɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 
 
Ɍɚɛɥɢɰɚ 4.7 - Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

Ɍɢɩ ɄɁ Ɍɨɱɤɚ ɄɁ I˒.଴ i˖ 

1ɮ 5 9,29 14,45 
3ɮ 5 6,28 9,77 
3ɮ 1 10,19 25,94 

 
4.7 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 

 
4.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɵɛɨɪɚ 

ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɪɚɛɨɱɟɦɭ ɪɟɠɢɦɭ. 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: 

 Iɝ,ɪɚɛ ୫a୶ = ͳ,Ͳͷ ∙ Iɝ,ɧɨɦ = ͳ,Ͳͷ ∙ ௌɧɨɦ√ଷ௎ɧɨɦ
= ͳ,Ͳͷ ∙ ସ଼,ଷ∙ଵ଴ల√ଷ∙ଵ଴,ହ∙ଵ଴య = ʹ,ͺ ɤȺ, (4.39) 

 
ɝɞɟ Uɧɨɦ - ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ܵɧɨɦ - ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 

Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
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Iɬɪ−ɪɚ = ୗɧɨɦ√ଷ∙ ୙ɬ,ɧɨɦሺ−ఱ%ሻ = ଺ଷ∙ଵ଴ల√ଷ∙ ଵଵସ,ଽହ∙ଵ଴య = ͵ͳ͸,Ͷ͵Ⱥ. (4.40) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110ɤȼ: 
 Iɪɚɛ.୫a୶ = ୗ∑ሺ୬ɥሻ∙√ଷ∙୙ɧɨɦ

= ଽହ,ହ∙ଵ଴లସ∙√ଷ∙ଵଵ଴∙ଵ଴య = ͳʹͷ,͵ͳ ʏ. (4.41) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 Iɪɚɛ.ɭɬɹɠ = ୗ∑ሺ୬ɥ−ଵሻ∙√ଷ∙୙ɧɨɦ

= ଽହ,ହ∙ଵ଴లଷ∙√ଷ ∙ଵଵ଴∙ଵ଴య = ͳ͸͹,Ͳͺ Ⱥ. (4.42) 

 
4.7.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 
 
4.7.2.1 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. 

Ƚɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 
1) Uːˑˏ ൒ Uːˑˏ.˔; 
2) Iːˑˏ ൒ I˓˃˄,୫a୶ ; 
3) Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔˚. 
ɉɨ ɤɚɬɚɥɨɝɭ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɤɨɧɰɟɪɧ «ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ» ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-10 ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–10/4000 ɍ3 ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɁɗɌɈ». Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.8.  
 
Ɍɚɛɥɢɰɚ 4.8 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-10 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-10/4000 ɍ3 Uɫɟɬɢ ɧɨɦ = ͳͲ,ͷ ɤȼ Uːˑˏ = ͳͲ ɤȼ Uːˑˏ = ͳͲ ɤȼ IȽ.ɪɚɛ = ʹ,ͺɤȺ Iːˑˏ = ͶͲͲͲ Ⱥ Iːˑˏ = ͶͲͲͲ Ⱥ I୬଴ = ͳͲ,ͳͻɤȺ I˒˓.˔ˍ˅ = ͸͵ ɤȺ iˠˎ.˔˕ = ͳʹͷ ɤȺ i୷ = ʹͷ,ͻͶɤȺ i˒˓.˔ˍ˅ = ͳ͸ͳ ɤȺ I˕.˔˕ = ͷͲ ɤȺ 

 Iːˑˏ.ˑ˕ˍˎ = ͸͵ ɤȺ tˑ˕ˍˎ = ͵ ˔. 
ȼɤ.ɪɚɫɱ = I୬଴ଶ ∙ (tɨɬɤ + tɪɡ൯ = ͳͲ,ͳͻ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = ͻ,͵Ͷ ɤȺଶ ∙ ɫ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = 
 = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͳ͸Ͳଶ ∙ ͵ = Ͷ͸ͺ͹ͷ ˍʏଶ ∙ ˔ 
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4.7.2.2 ȼɵɛɨɪ ɫɢɧɯɪɨɧɢɡɚɬɨɪɨɜ ɢ ɚɧɚɥɢɡɚɬɨɪɨɜ ɫɟɬɢ 
 
Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɝɟɧɟɪɚɬɨɪɚ ɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɟɝɨ ɫ ɫɟɬɶɸ 

ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɢɛɨɪɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 4.9. 
 

Ɍɚɛɥɢɰɚ 4.9 - ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 

 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 

  ∑ = 26 ȼ·Ⱥ 
 
ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ», 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. Ⱥɋ-Ɇ3 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɚɬɦɨɫɮɟɪɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɝɪɭɩɩɟ ɉ ɩɨ 
ȽɈɋɌ 15150, ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 

ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. ɉɪɢɛɨɪ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 13109-97), 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɚ 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ - ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜ ɟɝɨ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 

 
4.7.2.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-ɋȼɗɅ-10 ɩɪɨɢɡɜɨɞɢɬɟɥɶ ȺɈ«ɋɜɷɥ». 

ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-ɋȼɗɅ-10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.10. 
 

Ɍɚɛɥɢɰɚ 4.10 - ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–10 

 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ UȽ = ͳͲ,ͷ ɤȼ Uɧɨɦ = ͳͲ ɤȼ Iɪɚɛ ୫a୶ < Iɧɨɦ IȽ.ɪɚɛ = ʹ,ͺ ˍȺ Iɧɨɦ = ͵ͲͲͲ Ⱥ 
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Ɍɚɛɥɢɰɚ 4.11 - ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲˍʑ 

 
4.8 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɈɊɍ 

 
4.8.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɨɪɭ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɈɊɍ 110ɤȼ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12. 
 

Ɍɚɛɥɢɰɚ 4.12 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɈɊɍ 
110 ɤȼ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-110 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ-110/1000 

ɍɏɅ1 U˔ˈ˕ˋ ːˑˏ = ͳͳͲ ˍʑ Uːˑˏ = ͳͳͲɤȼ Uːˑˏ = ͳͳͲɤȼ I˓˃˄ ୫a୶ = ͳʹͷ,͵ͳʏ Iʡ = ͶͲ ɤȺ Iʡ = ͵ͳ,ͷ ɤȺ I୬଴ = ͸,ʹͺɤȺ iɧɨɦ = ʹͷͲͲȺ iɧɨɦ = ͳͲͲͲȺ i୷ = ͻ,͹͹ɤȺ Iɧɨɦ.ɨɬɤɥ = ͶͲ ɤȺ  𝑖ˇ = ͺͲ ɤȺ 

ȼɤ.ɪɚɫɱ = I୬଴ଶ ∙ (tɨɬɤ + tɪɡ൯ = = ͻ,ʹͻଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ͵,ͶͷɤȺଶ ∙ ɫ 

ȼɤ.ɧɨɦ = I୘ଶ ∙ t୘ = = ͶͲଶ ∙ ͵ = ͶͺͲͲ ɤȺଶ ∙ ɫ 

 
ȼɤ.ɧɨɦ = I୘ଶ ∙ t୘ = ͵ͳ,ͷଶ ∙ ͵ = ʹͻ͹͸,͹ͷ ɤȺଶ ∙ ɫ 

 

 
4.8.2.ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-110 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌɈȽɎ-110-

ɍɏɅ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13. 

 
Ɍɚɛɥɢɰɚ 4.13 - ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɉɚɪɚɦɟɬɪɵ ɌɌ U˔ˈ˕ˋ ːˑˏ = ͳͳͲ ˍʑ Uːˑˏ = ͳͳͲɤȼ I˓˃˄ ୫a୶ = ͳʹͷ,͵ͳʏ Iɧɨɦ = ͵ͲͲ Ⱥ 
 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-110. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 
«ɁɗɌɈ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.14. 

 
Ɍɚɛɥɢɰɚ 4.14 - ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɉɚɪɚɦɟɬɪɵ Ɍɇ U˔ˈ˕ˋ ːˑˏ = ͳͳͲ ˍʑ Uːˑˏ = ͳͳͲɤȼ 

 
4.8.3 ȼɵɛɨɪ Ɉɉɇ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɈɊɍ 
 
ɋɨɝɥɚɫɧɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 

ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. 
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Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɫɥɭɠɚɬ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɞɥɹ ɢɡɨɥɹɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɫɬɚɧɰɢɣ ɢ ɥɢɧɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɉɉɇ: ːܷˑˏ ൒ ˔ܷˈ˕ˋ ːˑˏ. 
ȼɵɛɪɚɧɧɵɟ Ɉɉɇ: 
1) Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 10,5 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 10 ɍɏɅ1 ɮɢɪɦɵ ɈȺɈ «Ɋɚzɪɹɞ»; 
2) ȼ ɈɊɍ 110 ɤȼ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɪɚɧ Ɉɉɇ-ɉ-110 

ɍɏɅ1, ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɧɨɪɦɚɥɶɧɵɯ 

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɟɝɨ ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ. Ɂɚɳɢɬɚ ɞɨɥɠɧɚ ɫɪɚɛɨɬɚɬɶ ɩɪɢ ɥɸɛɵɯ ɩɨɜɪɟɠɞɟɧɢɹɯ ɫɬɚɬɨɪɚ ɢɥɢ 
ɪɨɬɨɪɚ, ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɨɤɚ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ, ɡɚɳɢɳɚɬɶ ɝɟɧɟɪɚɬɨɪ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ. 

 
5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. ɉɚɪɚɦɟɬɪɵ 

ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. 
 
Ɍɚɛɥɢɰɚ 5.1 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ-655/110-32 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 48,3 

ɚɤɬɢɜɧɚɹ, Ɇȼɬ 42 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,87 

ɑɚɫɬɨɬɚ, Ƚɰ 50 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 187,5 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 2656 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 930 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ, ȼ 185 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,13 

ɩɟɪɟɯɨɞɧɨɟ  X'd 0,35 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X»d 0,3 

 
Ɍɚɛɥɢɰɚ 5.2 - ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ 
 

ɌȾɐ-63000/110-ɍ1 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɆȼȺ 63 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȼɇ, ɤȼ 121 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɇɇ, ɤȼ 10,5 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 10,5 

ɫɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ Yɧ/Δ 
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5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ, ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɛɵɥɢ ɩɪɢɧɹɬɵ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

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

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

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

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

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

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

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ - ɡɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ 

ɨɯɥɚɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

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

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

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

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 110 ɤȼ. 
 

5.3 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
ʜʒሺଵሻܫ  = ௌːˑˏ√ଷ∙௎ːˑˏ = ସ଼,ଷ√ଷ∙ଵ଴,ହ = ʹ͸ͷ͸ ʏ, (5.1) 

 
ɝɞɟ  ܵːˑˏ - ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; ːܷˑˏ - ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

ɇȽܫ 
ሺଶሻ = ூɇȽ

ሺభሻ௄ɋɏ௄ɌɌ
= ଶ଺ହ଺∙ଵଷ଴଴଴/ହ = Ͷ,Ͷ͵ ʏ, (5.2) 

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

Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵɧɨɦ,ȼȽଵ = ூɧɨɦ,ɪɨɬଵ,ଶଶହହ ∙ ɧܷɨɦ,ɪɨɬ = ଽଷ଴ଵ,ଶଶହହ ∙ ͳͺͷ = ͳͶͲ,Ͷ ɤȼȺ. (5.3) 

 
ɉɪɢɧɢɦɚɟɦ ɝɟɧɟɪɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɳɧɨɫɬɶɸ 200 ɤȼȺ. 
ȼɵɩɨɥɧɢɦ ɩɟɪɟɫɱёɬ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
ːˑˏ,ଶܫ  = ௌːˑˏ,ʑʒభ௎ːˑˏ,˓ˑ˕ = ଶ଴଴∙ଵ଴యଵ଼ହ = ͳͲͺͳ,ͳ ʏ; (5.4) 
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ːˑˏ,˓ˑ˕ଶܫ = ூːˑˏ,మ௄˕˕ = ଵ଴଼ଵ,ଵଵଶ଴଴/ହ = Ͷ,ͷʏ. (5.5) 

 
5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱёɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: Iɧɨɦ. = 2656 Ⱥ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: ηɬɬ=3000/5 Ⱥ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ IɋɊ,0 ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ˑˇːܭ ∙ 𝑖݂ ∙ ːܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹ͸ͷ͸ = ͳ͵ʹ,ͺ ʏ,  (5.6) 
 
ɝɞɟ ܭˑˇː - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɵɣ 0,5; 𝑖݂ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɚɹ 0,1; ܫː - ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɵɣ 2656 Ⱥ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ɋɊ.଴ܫ  ൒ ɧܭ ∙ ɇȻሺɇሻܫ = ɧܭ ∙ ɨɞɧܭ ∙ 𝑖݂ ∙ ɧܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʹ͸ͷ͸ = Ͳ,ͳ ∙  ɧ, (5.7)ܫ

 
ɝɞɟ ܭː - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɭɫɥɨɜɢɹ (5.7) ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ: 

ʠʟ.଴ܫ  = Ͳ,ͳͷ ∙ ːܫ = Ͳ,ͳͷ ∙ ʹ͸ͷ͸ = ͵ͻͺ,Ͷ ʏ. (5.8) 
 

2) ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 
ɨɩɪɟɞɟɥɹɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɫɤɜɨɡɧɵɯ ɄɁ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ɇȻሺКɁሻܫ  = КȺɉ ∙ 𝑖݂ ∙ ɨɞɧܭ ∙ ɆȺКɋܫ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳͲͲͲͶ,ʹ͹ = ͳͲͲͲ,Ͷ͵ Ⱥ, (5.9) 

 
ɝɞɟ ܭʏʞ =2 - ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ; 𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
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ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. 

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

ɆȺКɋܫ  = ா೏"௫೏" ∙ ɧܫ = ଵ,ଵଷ଴,ଷ ∙ ʹ͸ͷ͸ = ͳͲͲͲͶ,ʹ͹ Ⱥ, (5.10) 

 
ɝɞɟ ܧௗ"  - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,13; ݔௗ"  - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,3. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ , (5.11) 

 
ɝɞɟ ܭː - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 2; ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

Ɍɨɝɞɚ: 
ʡܭ  > ଵ଴଴଴,ସଷ ∙ଶଵ଴଴଴ସ,ଶ଻ ;  
ʡܭ  > Ͳ,ʹ.  
 
ɄɌ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,3. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ) ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.11) ɢ ɪɚɜɧɚ: 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ ∙  ː. (5.12)ܫ

 
4) Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɪɦɨɡɧɨɣ ɬɨɤ ȼ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ 

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

ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ ∙  ː. (5.13)ܫ

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.13) ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 

1,5Iɧ. 
5) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ܫʝʡʠ = ሺʹ ÷ ͳʹሻ ∙  .ˏːˑܫ
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ:  ܫʝʡʠ = ͸ ∙  .ːˑˏ=26,58 Ⱥܫ
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1. 
 

 
 

Ɋɢɫɭɧɨɤ 5.1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 
ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 

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

 
5.4.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

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

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

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

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

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

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

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

 

 
 

Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ , (5.14) 

 
ɝɞɟ ɋȽ - ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 

ɋɌ - ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋɒ - ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
ɋ - ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ; 
ɋ - ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ.  

Σܥ  = Ͳ,ͲͲ͹͵ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = Ͳ,ͻ͸ͷ ˏˍʣ˗˃ˊ˖; 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ଴ܷ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠΣ, (5.15) 

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

 ଴ܷ = ଵଷ ∙ ܷʜʝʛ ʑʜ √͵ = ଵଷ⁄ ∙ ଵଶଵ√ଷ = ʹ͵,ʹͻ ˍʑ.   (5.16) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ; (5.17) 

஼ܫ  = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͳͲଷ ∙ ͵ͳͶ ∙ Ͳ,ͻ͸ͷ ∙ ͳͲ−଺ = ͷ,ͷ ʏ.  
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ: 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ʹ͵,ʹͻ ∙ ͳͲଷ ∙ ଴,଴ଵ଴଴,଴ଵ଴+଴,ଽ଺ହ = ͳͳͻ,Ͷ ʑ.  

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ʠܷʟ ൒ ʙʜʙʑ ∙ ଵ௡ʡʜ ∙ ଴ܷ Эʚ.ʠʡ ; (5.18) 

 ʠܷʟ ൒ ଵ,ହ଴,ଽହ ∙ ଵ∙ଵଵଽ,ସభబ,ఱ√య∙బ,భ/య ;  
 ʠܷʟ ൒ ͵ ȼ,  

 
ɝɞɟ ʙʜ = ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 3 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 5,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

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

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

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.19. 
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ʤ = ଵʙʡ+ଶ = Ͳ,͵Ͳ͵. (5.19) 

 
ɉɪɢ ܭʡ = ͳ,͵ ɨɪɝɚɧ ଴ܷଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30,3 % ɨɛɦɨɬɤɢ 

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

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

 
5.4.3.Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ஼ܷʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ. (5.20) 

 
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 ɩɨ ɮɨɪɦɭɥɟ 5.21. 
 ஼ܷʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ʑ. (5.21) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

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

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
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,  (5.22) 

 
ɝɞɟ ܫଶ - ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫʜ - ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
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Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

ʓʝʞݐ  = ஺ூ∗మమ , (5.23) 

 
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 ɪɚɜɧɨɣ: 
ଶ˔ˋˆː∗ܫ  = Ͳ,Ͳ͹; ܫଶ˔ˋˆː = Ͳ,Ͳ͹ ∙  ʜ. (5.24)ܫ

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶ˒˖˔ˍሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͹ͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √Ⱥ௧ = √ ଷ଴଻଴଴ = Ͳ,ʹͳ, (5.25) 

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

ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଶଵଵ,ଶ = Ͳ,ͳ͹ͷ, (5.26) 

 
ɝɞɟ Кɇ = ͳ,ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ˍ˔˖˒ଶܫ  = ˍ˔˖˒ଶ∗ܫ ∙ ːܫ = Ͳ,ͳ͹ͷ ∙ Ͷ,Ͷ͵ = Ͳ,͹ͺ ȼ. (5.27) 

 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ ܫ∗ଶ˒˖˔ˍ: 
˒ˑˇݐ  = ஺ூ∗మ˒˖˔ˍమ = ଷ଴଴,ଵ଻ହమ ≈ ͻͺͲ˔ .  (5.28) 
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3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଷ଴ሺூ∗మሻమ ; (5.29) 

 
ȺɂɈ = ͵Ͳ = ଶଶ∗ܫ ∙  ɋɊ.  (5.30)ݐ

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 188 333 750 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 

 
 

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

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 

ɂɫɯɨɞɹ, ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 30 ɫ, t ɦɚɤɫ. = 750 ɫ. 
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ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ 
ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ «ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 
ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100ɫ). 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ 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: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
.ଶʠ.ʖ∗ܫ  ൑ ூమʛʗʜሺమሻʙʦ = ଵଵ,ଷ⋅ଶ∙(௑೏ ˅ː′′ +௑ʡ+௑ʚ൯ ;  (5.31) 

 ܺ∗ˎ = ܺˎ ∙ ௌ˄௎మ˄ = ͳʹ,ͺͳ ∙ ସ଼,ଷଵଶଵమ = Ͳ,ͲͶʹ. (5.32) 

 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, 

ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.33. 
ௗȼɇݔ 

′′ = ௗݔ ′′ ∙ ቀ௎ɜɧ௎ɧɧ
ቁଶ = 0,3∙ ቀଵଶଵଵ଴,ହቁଶ = ͵ͻ,ͺͶ, (5.33) 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
ʡݔ  = ௎ˍ%ଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵ଴,ହଵ଴଴ ∙ ସ଼,ଷ଺ଷ = Ͳ,Ͳͺͳ, (5.34) 

 
ɝɞɟ ݔʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
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ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 110 ɤȼ: 
∗.ଶʠ.ʖܫ  ൑ ଵଵ,ଷ∙ଶ∙(௫೏′′+௫ʡ+௫ˎ൯ = ଵଵ,ଷ∙ଶ∙ሺଷଽ,଼ସ+଴,଴଼ଵ+଴,଴ସଶሻ = Ͳ,Ͳͳ ˑ. ˈ. (5.35) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ଶɋ.Ɂ.∗ሺଶሻܫ  = ∗.ଶɋ.Ɂܫʹ ∙ ݇Ɍଵ. = ʹ ∙ Ͳ,Ͳͳ ∙ ቀଵଶଵଵ଴,ହቁ = Ͳ,ʹ͵.  (5.36) 

 
ɉɪɢɧɢɦɚɟɦ ܫଶʠ.ʖ. = Ͳ,ʹ͵. 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

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

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺࡵ૚ሻ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ɋɂȽɇܫ  = ௄ɇ∙ூɇ௄ȼ

= ଵ,଴ହ∙ூɇ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ɇ, (5.37)ܫ

 
ɝɞɟ ܭʜ = ͳ,Ͳͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ - ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ ˔. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙  ʜ. (5.38)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
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ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4. 

 
Ɍɚɛɥɢɰɚ 5.4 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ I Iɇ⁄  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ 

3800 1200 450 340 280 160 80 3 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
 

Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  
ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

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

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,ͷ͵ ∙  ʜʝʛ. (5.39)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ <. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
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ܷɋɊ = ଴,଺଼∙௎ɇɈɆ௄ȼ∙௡Ɍ
= ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ଵ଴ହ଴଴/ଵ଴଴ = ͸͸ ȼ. (5.40) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

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

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

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

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

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

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 110 ɤȼ Ɇɚɧɫɤɚɹ Ƚɗɋ - 
ɉɋ «Ɇɟɞɩɪɟɩɚɪɚɬɵ»: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ʹͶ,Ͷ + ଴,ସ଼ ∙ ͳͶ,͹ͷ = ʹʹ,Ͷ͹ ʝˏ, (5.41) 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-63000/110-ɍ1, ɩɪɢɜɟɞɟɧɧɨɟ ɤ 
ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ: 

 ܼʡ = ଴,ଵ଴ହ∙ଵଶଵ଺ଷ ଶ = ʹͶ,Ͷ Ɉɦ.  
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: 
 ܼଵɥ

′ = ɥݔ√
ଶ + ɥݎ

ଶ = √ͳʹ,ͺͳଶ + ͹,͵ʹଶ = ͳͶ,͹ͷ Ɉɦ.  (5.42) 
 

 
 
 



 

74 
 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 ܼଵ ɨ.ɟ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ସ଼,ଷ଺ଷ + ଴,ସ଼ ∙ ସ଼,ଷଵଶଵమ ∙ ͳͶ,͹ͷ = Ͳ,Ͳ͹.  
 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 

 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹ ∙ ʹ,ʹͺ = Ͳ,ͳ͸ ʝɦ; (5.43) 
 ܼɛ = ௎ɛ

మௌɇȽ
= ଵ଴,ହమସ଼,ଷ = ʹ,ʹͺ. (5.44) 

 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳ͸ ∙ ଷ଴଴଴/ହభబ,ఱబ,భ = Ͳ,ͻͳ ʝˏ.  (5.45) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = Ͳ,ͻ ʝˏ. 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

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

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴,ହ∙ଵ଴య√ଷ∙ଶ଺ହ଺ = ʹ,ʹͺ Ɉɦ, (5.46) 

 
ɝɞɟ  ܫʜʏʒʟ - ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

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

ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = ଶ∙ଶ,ଶଵ−଴,ଽହଵ,ଵଷ = ͵,Ͳ͹, (5.47) 

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

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  ʜʝʛܫ
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ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺˑ. ˈ. ;    (5.48) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼଻଴,ଽହ∙ଶ,ହ = Ͳ,͵͸͸.   (5.49) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͺ,ͷ͵°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ˑ. ˈ.; (5.50) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ଵ଴,ହమସ଼,ଷ = Ͳ,ͺͲ ʝˏ.  (5.51) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଼∙యబబబఱభబఱబబభబబ = Ͷ,͸ ʝˏ.  (5.52) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,͸ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ͲʹͶ ʝˏ, ܼ஼ʛଶ = Ͳ,ͳʹ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5ɫ - ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 9,0ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
5.4.7 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: 

.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ. (5.53)ܫ

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

.௉ ʞʢʠʙܫ  = ଵ,଴଼∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙  ʜʝʛ.ʟ. (5.54)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

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

ȼ ɬɚɛɥɢɰɟ 5.5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ. 
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Ɍɚɛɥɢɰɚ 5.5 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ I Iɇ⁄  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 

 
 

Ɋɢɫɭɧɨɤ 5.6 - 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: 

.௉ ʞʢʠʙܫ  = ଶ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ʹͶ ∙  ʜʝʛ.ʟ. (5.55)ܫ

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.5 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 
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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. 

 
5.6 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ, 

ɬɚɛɥɢɰɚ Ƚ.1 ɢ Ƚ.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ȼɵɛɨɪ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Ʉɥɚɫɫ ȽɌɋ ɧɚɡɧɚɱɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [24]. 
 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ: 
Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ, ɝɪɭɧɬ ɨɫɧɨɜɚɧɢɹ - ɝɪɚɧɢɬ, ɜɵɫɨɬɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 25 ɞɨ 60 ɦɟɬɪɨɜ- III ɤɥɚɫɫ. 
 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɧɚɡɧɚɱɟɧɢɹ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ: 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 82 Ɇȼɬ-III ɤɥɚɫɫ. 
 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ 

ɚɜɚɪɢɣ: 
ȼ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɩɨɫɟɥɤɚ ɋɨɫɧɨɜɤɚ, Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜ 13 ɤɦ ɧɢɠɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɱɢɫɥɨ ɩɨɫɬɨɹɧɧɨ 
ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ 510 ɱɟɥɨɜɟɤ. 

Ɍɟɪɪɢɬɨɪɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɜɨɡɧɢɤɲɟɣ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ 
ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ II  ɤɥɚɫɫ. 

ɇɚɡɧɚɱɟɧ II  ɤɥɚɫɫ ȽɌɋ. 
 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 ∇Ƚɉ = ∇ɇɉɍ + ℎ௦, (6.1) 

 
ɝɞɟ hs - ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ, (6.2) 
 
ɝɞɟ hrun1% - ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; 

∆hset - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; 
a  - ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ a=0,6 ɦ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɩɨ 
ɮɨɪɦɭɥɟ (6.3). 

 ∆ℎ௦௘௧ = ௪ܭ ∙ 𝜗మ∙௅௚∙ௗ ∙  (6.3) ,ߙݏ݋ܿ

 
ɝɞɟ 𝜗= 23 ɦ/ɫ - ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ [25]; 

KW=2,37∙ ͳͲ−଺ - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ; 
L=565ɦ - ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ ɩɪɢ 0°=ߙ (ɪɢɫ.6.1). 
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Ɋɢɫɭɧɨɤ 6.1 - Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ 
 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
 ݀ = ∇ɇɉɍ−∇ȾɇɈଶ = ଶ଺଴−ଶଵଵଶ = ʹͶ,ͷ ɦ; (6.4) 

 ∆ℎ௦௘௧ = ʹ,͵͹ ∙ ଶଷమ∙ହ଺ହଽ,଼ଵ∙ଶସ,ହ ∙ ͳ = Ͳ,ͲͲ͵.  

 
6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɜɨɥɧɵ: 
 ௚௅𝜗మೢ = ଽ,଼ଵ∙ହ଺ହଶଷమ = ͳͲ,Ͷͺ; (6.5) 

 ௚௧𝜗ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶଷ = ͻʹͳʹ,ͺ͹, (6.6) 

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

ɉɨ ɝɪɚɮɢɤɭ [25 ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫ.Ⱥ1]: 
 

–ɞɥɹ ௚௅𝜗మೢ = ͳͲ,Ͷ; 

 ௚ℎ𝜗మೢ =0,0065; 
௚்𝜗ೢ =0,84, 

 
ɝɞɟ ℎ - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 

 

–ɞɥɹ ௚௧𝜗ೢ = ͻʹͳʹ,ͺ͹; 
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௚ℎ𝜗మೢ =0,095; 
௚்𝜗ೢ =4,3. 

 
ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢ ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ. 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 
 ܶ = ଴,଼ସ∙𝜗ೢ௚ = ଴,଼ସ∙ଶଷଽ,଼ଵ = ͳ,ͻ͹ ɫ. (6.7) 

 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
 ℎ = ଴,଴଴଺ହ∙𝜗ೢమ௚ = ଴,଴଴଺ହ∙ଶଷమଽ,଼ଵ = Ͳ,͵ͷɦ. (6.8) 

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
ௗߣ  = ௚்మଶగ = ଽ,଼ଵ∙ଵ,ଽ଻మଶ∙ଷ,ଵସ = ͸,Ͳ͸ ˏ. (6.9) 

 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɭɫɥɨɜɢɟ: 
 ݀ >  Ͳ,ͷ ∙  (6.10) .݀ߣ

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɨɧɚ ɹɜɥɹɟɬɫɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 

,%1 iKhh   (6.11) 
 
ɝɞɟ iK  - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [25, ɉɪɢɥɨɠɟɧɢɟ Ⱥ1, ɪɢɫ Ⱥ.2] 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 

௚௅௏ೢమ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ), iK =2,09. 

 ℎଵ% = iK ∙ ℎ = ʹ,Ͳͻ ∙ Ͳ,͵ͷ = Ͳ,͹͵ ; (6.12) 
 ℎ௥௨௡ଵ% =  ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ%, (6.13) 
 
ɝɞɟ  ݇௥ ɢ ݇௣ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ [25 ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɬɚɛɥ. Ⱦ1], ݇1=ݎ,݇  ɞɥɹ ɨɬɤɨɫɚ 0,9=݌
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, ɭɤɪɟɩɥɟɧɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ; ݇௦௣ - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ [25 ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɬɚɛɥ. Ⱦ2] ɩɪɢ 
m=ctgφ =2 ɢ Vw = 23 ɦ/ɫ,݇1,4 = ݌ݏ; ݇௥௨௡= 1,67 - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ [25 ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɪɢɫ. Ⱦ1] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ. 
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ℎ௥௨௡ଵ% = 1∙0,9∙1,4∙1,67∙0,73=1,54ɦ; 
 

d

%1h
= ଺,଴଺଴,଻ଷ = ͺ,͵. (6.14) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ: 
 ∇Ƚɉ=260+1,54+0,003+0,6=262,1ɦ. 
 
6.4 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
ɇɚ Ɇɚɧɫɤɨɣ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɨ 2 ɚɝɪɟɝɚɬɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɞɢɧ ɚɝɪɟɝɚɬ 

ɛɭɞɟɬ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ: 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɟɪɝɚɬ: 
  ܳɝɚ = ேˈˇ.ˆ˃௚ுˑ˔ː.𝜂 = ସଵ∙ଵ଴యଽ,଼ଵ∙ସଷ,ସହ∙଴,ଽଵ = ͳͲͷ,͹ˏଷ/˔. (6.15) 

 
Ɋɚɫɯɨɞ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ: 
 ܳɝэɫ = ܳɝɚ݉=ͳͲͷ,͹ ∙ ͳ = ͳͲͷ,͹ˏଷ/˔; (6.16) 

 ݉ = ݊ − ͳ = ʹ − ͳ = ͳ, (6.17) 
 
ɝɞɟ ݊  - ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ.  
 ܳˑ˔ː.˓˃˔˚. = ܳˑ˔ː.ˏ˃ˍ˔. − ܳɝэɫ = ͳʹͳͺ,͹ − ͳͲͷ,͹ = ͳͳͳ͵ ˏଷ/˔; (6.18) 

 ܳ˒ˑ˅.˓˃˔˚. = ܳ˒ˑ˅.ˏ˃ˍ˔. − ܳˆˠ˔ = ͳͷ͸͸,͹ − ͳͲͷ,͹ = ͳͶ͸ͳˏଷ/˔, (6.19) 

 
ɝɞɟ ܳˑ˔ː.ˏ˃ˍ˔. = ͳʹͳͺ,͹ˏଷ/˔ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ; ܳ˒ˑ˅.ˏ˃ˍ˔.=1566,7ˏ ଷ/˔ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 

.ˑ˔ːܪ  = ∇ɇɉɍ − ∇ɍɇȻொˑ˔ː.˓˃˔˚. = ʹ͸Ͳ,ͲͲ − ʹͳ͸,ͷͷ = Ͷ͵,Ͷͷɦ; (6.20) 

 
ɇɦɢɧ

ɬɭɪɛ = ͵͵,ͷˏ . 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, Ɇɚɧɫɤɚɹ Ƚɗɋ ɭɱɚɫɬɜɭɟɬ ɜ ɩɪɨɩɭɫɤɟ ɩɚɜɨɞɤɚ. 
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˅ˑ˒ܪ = ∇Ɏɉɍ − ∇ɍɇȻொ˒ˑ˅.˓˃˔˚. = ʹ͸ͳ,ͲͲ − ʹͳ͸,͸ͷ = ͶͶ,͵ͷˏ. (6.21) 

 
ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɩɨ ɪɢɫɛɟɪɦɟ: 
ɪݍ  = ܸℎː˄ = ͷ ∙ ͷ,ͷͷ = ʹ͹,͹ͷˏଷ/˔, (6.22) 

 
ɝɞɟ ܸ = ͷˏ/˔ - ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɩɨ ɪɢɫɛɟɪɦɟ. 

 ℎː˄ = ∇ɍɇȻொˑ˔ː.˓˃˔˚. − ∇ɞɧɚ = ʹͳ͸,ͷͷ − ʹͳͳ,ͲͲ = ͷ,ͷͷ ɦ. (6.23) 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
∙ɜɨɞ=1,25ݍ  ∙ɪ=1,25ݍ ʹ͹,͹ͷ =34,69 ˏଷ/˔ ∙ ˏ. (6.24) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɲɢɪɢɧɭ ɮɪɨɧɬɚ: 
ܤ  = ொˑ˔ː.˓˃˔˚.௤ɜɨɞ

= ଵଵଵଷଷସ,଺ଽ = ͵ͳ,ͺ ɦ. (6.25) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
ܤ  = ݊ ∙ ܾ = ͵ ∙ ͳʹ = ͵͸ ˏ, (6.26) 

 
ɝɞɟ n=3 - ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ; ܾ = ͳʹ ɦ - ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 

 
ɉɪɢɧɢɦɚɟɦ:  ͵ × ͳʹɦ. 
 
6.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଵܪ  = ሺொˑ˔ː.˓˃˔˚.௠஻√ଶ௚ ሻమయ = ሺ ଵଵଵଷ଴,ସଽ∙ଷ଺√ଶ∙ଽ,଼ଵሻమయ = ͷ,ͺͺˏ, (6.27) 

 
ɝɞɟ ܪ଴ଵ - ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ; 

m - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
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Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଶܪ  = ሺ ொˑ˔ː.˓˃˔˚.௠ఌ𝜎˒஻√ଶ௚ሻమయ=ሺ ଵଵଵଷ଴,ସଽ∙଴,ଽସ∙ଵ∙ଷ଺√ଶ∙ଽ,଼ଵሻమయ = ͸,ͳʹɦ, (6.28) 

 
ɝɞɟ ܪ଴ଶ - ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ; 𝜎˒ = ͳ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; ߝ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 6.29. 

ߝ  = ͳ − Ͳ,ʹ కɭ+ሺ௡−ଵሻకబ௡ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ଴,଻+ሺଶ−ଵሻ଴,ସହଶ ∙ ହ,଼଼ଵଶ = Ͳ,ͻͶ, (6.29) 

 
ɝɞɟ ߦɭ = Ͳ,͹ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; ߦ଴ = Ͳ,Ͷͷ - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 

ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ: 
 ଴ܸ = ொˑ˔ː.˓˃˔˚.ሺ∇ɇɉɍ−∇ɞɧɚሻሺȼ+ሺ௡−ଵሻఋȻሻ = ଵଵଵଷሺଶ଺଴,଴଴−ଶଵଵ,଴଴ሻሺଷ଺+ሺଶ−ଵሻ∙ସሻ = Ͳ,ͷ͹ ɦ/ɫ, (6.30) 

 
ɝɞɟ ߜȻ = Ͷ ɦ - ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱёɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 
ɜɨɞɨɫɥɢɜɭ ଴ܸ: 

ܪ  = ଴ଶܪ − ఈ௏బమଶ௚ = ͸,ͳʹ − ଵ,ଵ∙଴,ହ଻మଶ∙ଽ,଼ଵ = ͸,ͳͲ ˏ. (6.31) 

 
ɉɪɢɧɢɦɚɟɦ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: ܪ˔˕. = ͹,Ͳˏ. 
 ∇Ƚȼ=∇ɇɉɍ − .˕˔ܪ = ʹ͸Ͳ,ͲͲ − ͹,Ͳ = ʹͷ͵ ˏ. (6.32) 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ Q˒ˑ˅.˓˃˔˚.: 
଴ଵܪ  = ሺொ˒ˑ˅.˓˃˔˚.௠஻√ଶ௚ ሻమయ = ሺ ଵସ଺ଵ଴,ସଽ∙ଷ଺√ଶ∙ଽ,଼ଵሻమయ = ͹,ͲͶɦ; (6.33) 

଴ଶܪ  = ሺ ொ˒ˑ˅.˓˃˔˚.௠ఌ𝜎˒஻√ଶ௚ሻమయ=ሺ ଵସ଺ଵ଴,ସଽ∙଴,ଽଷ∙ଵ∙ଷ଺√ଶ∙ଽ,଼ଵሻమయ = ͹,͵ͻɦ; (6.34) 

ߝ  = ͳ − Ͳ,ʹ కɭ+ሺ௡−ଵሻకబ௡ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ଴,଻+ሺଶ−ଵሻ଴,ସହଶ ∙ ଻,଴ସଵଶ = Ͳ,ͻ͵. (6.35) 
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ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ: 
 ଴ܸ = ொ˒ˑ˅.˓˃˔˚.ሺ∇Ɏɉɍ−∇ɞɧɚሻሺȼ+ሺ௡−ଵሻఋȻሻ = ଵସ଺ଵሺଶ଺ଵ−ଶଵଵሻሺଷ଺+ሺଶ−ଵሻ∙ସሻ = Ͳ,͹͵ ˏ/˔.  (6.36) 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 

ɜɨɞɨɫɥɢɜɭ: 
ܪ  = ଴ଶܪ − ఈ௏బమଶ௚ = ͹,͵ͻ − ଵ,ଵ∙଴,଻ଷమଶ∙ଽ,଼ଵ = ͹,͵͸ ˏ. (6.37) 

 
ɉɪɢɧɢɦɚɟɦ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: ܪ˒ˑ˅. = ͹,͵͸ ˏ. 
 ∇ʣʞʢ˓˃˔˚.=∇Ƚȼ + .˅ˑ˒ܪ = ʹͷ͵ + ͹,͵͸ = ʹ͸Ͳ,͵͸ ˏ (6.38) 

 ∇ʣʞʢ˓˃˔˚. < ∇ʣʞʢ˒˓ˑˈˍ˕., ɩɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɨɫɬɚɜɢɬɶ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ 
Ɏɉɍ=261ɦ. 

 
6.4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɵɤɚ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ 

ɮɪɨɧɬɚ 
 
Ɉɬɦɟɬɤɚ ɜɟɪɯɚ ɛɵɤɚ: 
  ∇ʒʐ=∇Ƚȼ + ͳ,͸(6.39) ;.˕˔ܪ 

 ∇ʒʐ = ʹͷ͵ + ͳ,͸ ∙ ͹,Ͳ = ʹ͸Ͷ,ʹ ɦ. 
 
ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɢ ɨɩɪɟɞɟɥɟɧɵ 

ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɵɤɚ ∇ʒʐ, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ: 
 ∇ʒʞ = ʹ͸Ͷ,ʹˏ. 
 
6.4.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ 

ɩɨ ɞɭɝɟ ɫ ɪɚɞɢɭɫɨɦ R. ȼɟɥɢɱɢɧɚ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ. 

 ܴ = ሺͲ,ʹ ÷ Ͳ,ͷሻሺʜ˔˕ + ʠ˅ሻ = ሺͲ,ʹ ÷ Ͳ,ͷሻ ∙ ሺ͹ + Ͷʹሻ = ሺͻ,ͺ ÷ ʹͶ,ͷሻˏ. (6.40) 
 

ɉɪɢɧɢɦɚɟɦ ܴ = 9,8ɦ. 
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ȼɵɫɨɬɚ ɜɨɞɨɫɥɢɜɚ: 
 ʠʑ = ∇Ƚȼ − ∇ȾɇɈ = ʹͷ͵ − ʹͳͳ = Ͷʹ ɦ..  (6.41) 

 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɬɢɩɚ 

Ⱥ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ - Ɉɮɢɰɟɪɨɜɚ. Ɋɚɫɱёɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.1. 
 

Ɍɚɛɥɢɰɚ 6.1 - Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ 
x y x y x y x y x y 
0 0,882 6,3 1,386 12,6 6,909 18,9 16,023 25,2 28,217 

0,7 0,252 7 1,792 13,3 7,756 19,6 17,234 25,9 29,743 
1,4 0,049 7,7 2,247 14 8,645 20,3 18,48 26,6 31,297 
2,1 0 8,4 2,758 14,7 9,583 21 19,768   
2,8 0,042 9,1 3,325 15,4 10,556 21,7 21,091   
3,5 0,189 9,8 3,948 16,1 11,571 22,4 22,449   
4,2 0,42 10,5 4,627 16,8 12,6 23,1 23,835   
4,9 0,7 11,2 5,348 17,5 13,72 23,8 25,263   
5,6 1,022 11,9 6,111 18,2 14,854 24,5 26,726   

 
ɋɬɪɨɢɦ ɨɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɬɢɩɚ Ⱥ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɟ 6.2 ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ. 
 

 
 

Ɋɢɫɭɧɨɤ 6.1 - Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɬɢɩɚ Ⱥ 
 

6.4.5 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɞɨɧɧɵɣ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ 
 
ɉɨ ɮɨɪɦɭɥɟ 6.42 ɨɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ 𝜔˅ˑ, ɡɚɬɟɦ 

ɧɚɡɧɚɱɚɟɦ ɱɢɫɥɨ, ɪɚɡɦɟɪɵ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
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ܳ˔ = =ˑ˅ܪ݃ʹ√𝜔˅ˑߤ
௏˒ ˑˎ.+௏˒ ˓ˋ˕.௧˔˓. =

ଵ,ଶହ∙ଵ଴9+ଶଶ଺ଶଶଽ଻଺଴଴ଶ଴ଽ଴଼଼଴଴ = ͳ͸͹,ͻͺ  ˏ3/˔. (6.42) 

 𝜔˅ˑ = ொ˔ఓ√ଶ௚ு˅ˑ = ଵ଺଻,ଽ଼଴,଼ଵ√ଶ∙ଽ,଼ଵ∙ସ଺ = ͸,ͻͳˏଶ, (6.43) 

 
ɝɞɟ ܳ˔ - ɪɚɫɯɨɞ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ, ɦ3/ɫ; ܸ˒ ˑˎ = ͳ,ʹͷ ∙ ͳͲଽ ˏଷ - ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɦ3; ܸ˒ ˓ˋ˕. = ʹʹ͸ʹʹͻ͹͸ͲͲ ˏଷ - ɨɛɴɟɦ ɩɪɢɬɨɤɚ, ɦ3; ݐ˔˓ = ʹͲͻͲͺͺͲͲ ˔ - ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫ; 𝜔˅ˑ - ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɦ2; ߤ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ 0,8ͳ; ܪ˅ˑ - ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 
6.44. 

 Hɜɨ = ∇ɇɉɍ − ∇ȼɈ = ʹ͸Ͳ − ʹͳͶ = Ͷ͸ ɦ, (6.44) 
 
ɝɞɟ ߘʑʝ - ɨɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 6.45. 

ʑʝߘ  = ʞʝߘ + ℎ˅ˑଶ = ʹͳ͵ + ଶଶ = ʹͳͶˏ, (6.45) 

 
ɝɞɟ ℎ˅ˑ = 2ɦ - ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ, ɩɪɢɧɹɬɚɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ, ɦ; ߘʞʝ - ɨɬɦɟɬɤɚ ɩɨɪɨɝɚ ɨɬɜɟɪɫɬɢɹ. 

ʞʝߘ  =  ∇ʓʜʏ + ℎ˒ = ʹͳͳ + ʹ = ʹͳ͵ ˏ, (6.46) 
 
ɝɞɟ ℎ˒ = ʹ ˏ - ɜɵɫɨɬɚ ɩɨɪɨɝɚ, ɦ. 

ȼɵɛɢɪɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ 2ɯ2, 2 ɨɬɜɟɪɫɬɢɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 𝜔˅ˑ=8ˏଶ. 
 

6.4.6 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 ℎˍ˓ = √ ఈ∙ொ˓.ˑ˔ːమሺʑ+ሺ௡−ଵሻ б ሻమ௚య

=√ ଵ,ଵ∙ଵଵଵଷమሺଷ଺+ሺଷ−ଵሻସሻమଽ,଼ଵయ = Ͷ,ʹͻ ˏ. (6.47) 

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 T଴ = ∇ɇɉɍ − ∇ȾɇȺ = ʹ͸Ͳ − ʹͳͳ = Ͷͻ ɦ. (6.48) 
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Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ′௖ = ௤೎𝜑∙√ଶ∙௚∙ሺ బ்−ℎ೎′ ሻ = ଶହ,ଷ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ସଽ = Ͳ,ͻ ˏ; (6.49) 

 ℎ′௖ = ௤೎𝜑∙√ଶ∙௚∙ሺ బ்−ℎ೎′ ሻ = ଶହ,ଷ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺସଽ−଴,ଽሻ = Ͳ,ͻʹ ˏ, (6.50) 

 
ɝɞɟ 𝜑 = Ͳ,ͻ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ. 
௖ݍ  = ொɪ.ɨɫɧ஻ɜ

= ଵଵଵଷସସ = ʹͷ,͵ ɦమ
ɫ

; (6.51) 

 ℎ′′௖ = ℎ೎′ଶ ቆ√ͳ + ͺ ∙ ቀℎɤɪℎ೎′ ቁଷ − ͳቇ =  ଴,ଽଶଶ ቆ√ͳ + ͺ ∙ ቀସ,ଶଽ଴,ଽଶቁଷ − ͳቇ =        = ͳʹ,͸ͷ ɦ. (6.52) 
 

Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳʹ,͸ͷ ˏ > ℎʜʐ = ͷ,ͷͷˏ, ɩɪɵɠɨɤ ɹɜɥɹɟɬɫɹ ɨɬɨɝɧɚɧɧɵɦ. 
Ⱦɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɩɪɢɧɢɦɚɟɦ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨ 

ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ. 
 
6.4.7 ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨɣ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ 
 
Ⱦɥɹ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ 

ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ 
ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. Ɉɬɛɪɨɫ ɫɬɪɭɢ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɧɨɫɤɚ-
ɬɪɚɦɩɥɢɧɚ. 

ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɨɱɤɚ: 
 ܽ = ℎʜʐ௠௔௫ + ʹ = ͷ,͸ͷ + ʹ = ͹,͸ͷ ˏ, (6.53) 

 
ɝɞɟ ℎʜʐ௠௔௫  - ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ܳ˓˃˔˚.˒ˑ˅.. 

Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ∇ʜʝʠ = ∇ʓʜʏ + ܽ = ʹͳͳ + ͹,͸ͷ = ʹͳͺ,͸ͷ ˏ. (6.54) 

 
ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼː = ∇ʜʞʢ − ∇ʜʝʠ = ʹ͸Ͳ − ʹͳͺ,͸ͷ = Ͷͳ,͵ͷˏ. (6.55) 

 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ: 
 𝑣ː = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼː = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ Ͷͳ,͵ͷ = ʹͷ,͸͵ˏ/˔, (6.56) 
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ɝɞɟ 𝜑 = Ͳ,ͻ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ. 
ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎː = ௤௩ː = ଶହ,ଷଶହ,଺ଷ = Ͳ,ͻͻ ˏ.   (6.57) 

 
ɑɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ௩ːమ௚∙ℎː = ଶହ,଺ଷమଽ,଼ଵ∙଴,ଽଽ = ͸͹,͸Ͷ.  (6.58) 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ݇௔=0,8. 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
ܮ  = ݇௔ ∙ ܼଵ ∙ 𝜑ଶ ∙ ሺቀͳߙʹ𝑖݊ݏ + ቀ௓బ௓భ − ͳቁ ଵ𝜑మ௦𝑖௡మଶఈሻ଴,ହ + ͳቁ, (6.59) 

 
ɝɞɟ ߙ = ͵Ͳ° - ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ. 

 ܼ଴ = ∇ʜʞʢ − ∇ʓʜʏ − ℎʜʐ = ʹ͸Ͳ − ʹͳͳ − ͷ,ͷͷ = Ͷ͵,Ͷͷ ˏ; (6.60) 
ܮ  = Ͳ,ͺ ∙ Ͷͳ,͵ͷ ∙ Ͳ,ͻଶ ∙ 𝑖݊ʹሺ͵Ͳ°ሻݏ (ሺͳ + (Ͷ͵,ͶͷͶͳ,͵ͷ − ͳ) ͳͲ,ͻଶݏ𝑖݊ଶʹሺ͵Ͳ°ሻሻ଴,ହ + ͳ) =   = Ͷ͹,͵Ͷ ˏ.  
 

Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ 
ɩɪɨɱɧɨɣ ɫɤɚɥɵ ɫɨɫɬɚɜɥɹɟɬ: 

ܮ  > Ͳ,ͷݖ଴, (6.61) 
 
ɝɞɟ ݖ଴ - ɧɚɩɨɪ, ɫɨɡɞɚɜɚɟɦɵɣ ɩɥɨɬɢɧɨɣ. 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
଴ݖ  = ∇ʒʞ − ∇ʓʜʏ = ʹ͸Ͷ,ʹ − ʹͳͳ = ͷ͵,ʹ ɦ. (6.62) 

 
47,34> ʹ͸,͸, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 
Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 ℎ˓˃ˊ = ݐ − ℎʜʐ = ͳ͹,͵͹ − ͷ,ͷͷ = ͳͳ,ͺʹ ˏ; (6.63) 

ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ൯ ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎː; (6.64) 
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ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √͸͹,͸Ͷర ൯ ∙ √͸͹,͸Ͷ ∙ √ହ,ହହଵర ∙ Ͳ,ͻͻ = ͳ͹,͵͹ ɦ,  
 
ɝɞɟ ݀ - ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ ɜ ɫɤɚɥɟ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
ଵܮ  = ܮ + ௧௧௚ఈభ = Ͷ͹,͵Ͷ + ଵ଻,ଷ଻଴,ସଷ = ͺ͹,͹ ˏ; (6.65) 

ଵߙ݃ݐ  = ߙଶ݃ݐ√ + ଶ௚ሺ଴,ହ∙ℎː∙௖௢௦ఈ+௔−ℎʜʐ௩మː∙௖௢௦మఈ ; (6.66) 

ଵߙ݃ݐ  = ଶሺ͵Ͳ°ሻ݃ݐ√ + ଶ∙ଽ,଼ଵሺ଴,ହ∙଴,ଽଽ∙௖௢௦ሺଷ଴°ሻ+଻,଺ହ−ହ,ହହሻଶହ,଺ଷమ∙௖௢௦మሺଷ଴°ሻ = Ͳ,Ͷ͵, 

 
ɝɞɟ ܽ - ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ. 

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

 ܾ௣ = ʹ,ͷ ∙ ℎ ˍ˓ + ͵,͹ ∙ ℎ˓˃ˊ = ʹ,ͷ ∙ Ͷ,ʹͻ + ͵,͹ ∙ ͳͳ,ͺʹ = ͷͶ,ͷˏ. (6.67) 
 

6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ. 

ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: 
1)ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ; 
2)ɭɫɬɨɣɱɢɜɨɫɬɶ ɟɟ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ௡ூ : 
௡ூܤ  = ℎ√ 𝜌˄𝜌ೢሺଵ−௡ሻ+௡ሺଶ−௡ሻ−ఈభ, (6.68) 

 
ɝɞɟ ߙଵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ 
ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦ   ߙଵ = Ͳ,ͷ; ߩ˄ - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; ߩ௪ - ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ. 
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ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ʹ͸Ͳ − ʹͳͲ = ͷͲ ˏ;  (6.69) 
 ∇ʞˑˇ = ∇ʓʜʏ − ͳ = ʹͳͳ − ͳ = ʹͳͲ ˏ. (6.70) 
 

Ɉɩɪɟɞɟɥɹɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤூ˒ூ: 
ூ˒ூܤ  = ఊ೙ℎ௧௚𝜑ሺ 𝜌˄𝜌ೢ+௡−ఈభሻ, (6.71) 

 
ɝɞɟ ߛ௡ = ͳ,ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; 𝜑 - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ȽɌɋ ɩɨ ɤɨɧɬɚɤɬɭ 
ɛɟɬɨɧ-ɫɤɚɥɚ, 𝜑 = ͵ͷ°. 

Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ n, ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ 
ɜ ɬɚɛɥɢɰɟ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.2 - Ɋɚɫɱɟɬ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻ ˋ ܤ௡ூூ = ݂ሺ݊ሻ 

n ܤ௡ூ ܤ௡ூூ 
0 36,3 39,0 

0,1 36,8 37,0 
0,2 37,5 35,3 
0,3 38,5 33,7 
0,4 39,8 32,2 
0,5 41,5 30,9 
0,6 43,9 29,6 
0,7 47,0 28,5 
0,8 51,6 27,4 
0,9 58,5 26,5 

 
ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻ ˋ ܤ௡ூூ = ݂ሺ݊ሻ,  

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 6.2. 
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Ɋɢɫɭɧɨɤ 6.2 - ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ ܤ௡ூ = ݂ሺ݊ሻ ˋ ܤ௡ூூ = ݂ሺ݊ሻ 
 

Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ ݊ = Ͳ,ͳͳͶ ˋ ܤ௡ = ͵͸,ͺ ˏ. 
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ  ܤ௡ = ͵͹ˏ. 
 
6.5.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 
 
ȼ ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɟɤɰɢɹɯ ɫ 3 ɩɪɨɥɟɬɚɦɢ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɧɚɩɪɹɠɟɧɢɣ ɭɫɬɪɚɢɜɚɟɦ ɲɜɵ - ɧɚɞɪɟɡɵ ɦɟɠɞɭ ɛɵɤɨɦ ɢ ɜɨɞɨɫɥɢɜɨɦ ɨɬ ɝɪɟɛɧɹ 
ɞɨ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ. 

ɉɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ 16ɦ. 
Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ 

ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,2 ɫɦ. 

 
6.5.3 Ȼɵɤɢ 
 
Ɋɚɡɪɟɡɧɨɣ ɛɵɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɥɭ ɛɵɤɨɜ. Ɍɨɥɳɢɧɭ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 4ɦ. 

Ɍɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 2,4ɦ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɚɡɚɦɢ 1,4 ɦ. Ɋɚɡɦɟɪɵ ɩɚɡɨɜ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 

ɫɨɫɬɚɜɥɹɸɬ 1,9 ɦ ɢ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ 1,8 ɦ. 
Ɋɚɡɪɟɡ ɛɵɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.3. 
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Ɋɢɫɭɧɨɤ 6.3 - Ɋɚɡɪɟɡ ɛɵɤɨɜ 
 

6.5.4 ɍɫɬɨɢ 
 
ɇɚɩɨɪɧɵɣ ɮɪɨɧɬ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɛɪɚɡɨɜɚɧ ɩɨɥɧɨɫɬɶɸ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɨɣ, ɩɨɷɬɨɦɭ ɧɚɡɧɚɱɚɟɦ ɬɨɥɶɤɨ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ (ɜ ɜɢɞɟ 
ɪɚɡɞɟɥɶɧɨɣ ɫɬɟɧɤɢ), ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɨɬɞɟɥɹɬɶ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ ɨɬ ɡɞɚɧɢɹ 
Ƚɗɋ. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɭɫɬɨɹ - ɪɚɡɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ ɜɨɞɨɫɥɢɜɚ ɢ 
ɡɞɚɧɢɹ Ƚɗɋ, ɚ ɬɚɤɠɟ ɡɚɳɢɬɚ ɡɞɚɧɢɹ Ƚɗɋ ɨɬ ɛɪɵɡɝ ɩɪɢ ɫɛɪɨɫɟ ɜɨɞɵ. 

 
6.5.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 

ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 
Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɧɚɡɧɚɱɚɟɦ ݀ˇ˓ =ʹ,ͶͶ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ݀ˇ˓ ൒ ு೏ఊ೙ூˍ˓ , (6.72) 

 
ɝɞɟ ܪௗ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; ߛ௡ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ܫˍ˓ - ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ɩɪɢɧɢɦɚɟɦ ܫˍ˓ = ʹͷ. 

 ʹ,ͶͶ ൒ ସ଼∙ଵ,ଶଶହ = ʹ,͵.  
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Ⱦɚɧɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɪɟɧɚɠɚ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɢɬɶ ɫɦɨɬɪɨɜɵɟ ɢ 
ɛɭɪɨɜɵɟ ɝɚɥɟɪɟɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɨɥɟɟ 2 ɦ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ. 

 
6.5.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ 

16ɦ ɩɨ ɜɵɫɨɬɟ ɧɚ ɨɬɦɟɬɤɚɯ 207,15 ɦ ɢ 223,15 ɦ. 
ȼ ɩɥɨɬɢɧɟ ɢɦɟɸɬɫɹ ɤɚɤ ɩɪɨɞɨɥɶɧɵɟ, ɬɚɤ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɦɨɧɨɥɢɱɢɜɚɧɢɹ ɲɜɨɜ, ɭɫɬɚɧɨɜɤɢ ɄɂȺ, ɚ ɬɚɤɠɟ ɨɫɦɨɬɪɚ 
ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ ɛɟɬɨɧɚ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɲɜɨɜ, ɫɛɨɪɚ ɞɪɟɧɚɠɧɵɯ ɜɨɞ ɢ ɢɡɦɟɪɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ. 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɦ: ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ, ɞɪɟɧɚɠɧɚɹ - 2,5ɯ3,35ɦ. 
 
6.5.7 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. 

 
6.5.8 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻܤ௡ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ͵͹ = ሺͳ,ͺͷ ÷ ͵,͹ሻ ˏ. (6.73) 

 
ɝɞɟ ܤ௡ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ݈ଵ = ͵,͹ ˏ, ɤɨɬɨɪɨɟ ɫɨɝɥɚɫɨɜɚɧɨ ɫ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɝɚɥɟɪɟɢ. 

Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻܪ௠௔௫ = Ͳ,͸͹ ∙ Ͷͺ = ͵ʹ,ͳ͸ ˏ; (6.74) 

௠௔௫ܪ  = ∇ʜʞʢ − ℎʜʐ௠𝑖௡ = ʹ͸Ͳ − ʹͳʹ = Ͷͺ, (6.75) 
 
ɝɞɟ ℎʜʐ௠𝑖௡ = ʹͳʹ ˏ - ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳ˔˃ː = ͹Ͳˏଷ/˔. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 
ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɩɪɢɧɢɦɚɟɬɫɹ 2 ɦ. 
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Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ∆ுˊఊ೙ఊˍ˓ = ଶ଼,଼∙ଵ,ଶଵହ = ʹ,͵ ˏ, (6.76) 

 
ɝɞɟ ∆ܪˊ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ; ܫˍ˓ = ͳͷ - ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ. 

ˊܪ∆  = ௗܪ − ௔௦ܪ = Ͷͺ − ͳͻ,ʹ = ʹͺ,ͺ ˏ, (6.77) 
 
ɝɞɟ ܪௗ ,  ௔௦ - ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɟܪ
ɩɨ ɮɨɪɦɭɥɚɦ 6.78,6.79. 

ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ʹ͸Ͳ − ʹͳʹ = Ͷͺ ˏ; (6.78) 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ Ͷͺ = ͳͻ,ʹ ˏ. (6.79) 
 

6.5.9 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ: 
 ℎˇ˓ = Ͳ,͸ ∙ ℎˊ˃˅ = Ͳ,͸ ∙ ͵ʹ,ͳ͸ = ͳͻ,͵ ˏ. (6.80) 

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

2,5 ɦ. 
 
6.5.10 ɋɭɞɨɩɨɞɴɟɦɧɢɤ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɭɞɨɯɨɞɫɬɜɚ ɫɨ ɫɬɨɪɨɧɵ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ ɭɫɬɪɚɢɜɚɟɦ 

ɫɭɞɨɩɨɞɴɟɦɧɢɤ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɩɨɞɜɢɠɧɭɸ ɤɚɦɟɪɭ, ɧɚɩɨɥɧɟɧɧɭɸ 
ɜɨɞɨɣ, ɤɨɬɨɪɚɹ ɩɨɞɧɢɦɚɟɬɫɹ ɢ ɨɩɭɫɤɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɫɭɞɧɨɦ, ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 
ɞɜɢɠɟɧɢɹ ɤɚɦɟɪɵ ɩɪɢɧɢɦɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɭɞɨɩɨɞɴɟɦɧɢɤ. Ɋɚɡɦɟɪɵ ɤɚɦɟɪɵ 
ɩɪɢɧɢɦɚɟɦ ͶͶ,͹ ˘ ͹ˏ. Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɭɞɨɩɨɞɴɟɦɧɢɤɚ ɞɨ 2 ɬɨɧɧ. 

 
6.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
6.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ܩ ˋ ˎ˒ܩ˄ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 ܵ˒ˎ = ͻ͵ͷ,ʹˏଶ ; 
 ܵ˄ = ͳ͵ʹ͹,͹ˏଶ. 
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ȼɟɫ 1 ɩ.ɦ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
ˎ˒ܩ  = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ଽଷହ,ଶ∙ଵଶ∙ଽ,଼ଵ∙ଶସ଴଴ଵଶ+ସ = ͳ͸ͷͳ͵,͹͸ˍʜ/ˏ, (6.81) 

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

ȼɟɫ ɛɵɤɚ: 
˄ܩ  = ௌ˄∙ఋ˄∙௚∙ఘ˄௕+ఋ˄ = ଵଷଶ଻,଻∙ସ∙ଽ,଼ଵ∙ଶସ଴଴ଵଶ+ସ = ͹ͺͳͶ,ͺͶʹ ˍʜ/ˏ. (6.82) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ ∙ √݂ ∙ ݃, (6.83) 

 
ɝɞɟ ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 6.84. 

 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺʹ͸ͳ − ʹͷ͵ + Ͳ,ͷሻ ∙ ͳʹ = ͳͲʹ ˏଶ; (6.84) 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ͳͲʹ ∙ √ͳͲʹ ∙ ͻ,ͺͳ ≈ ͷͷͷ,ͺʹ ˍʜ.  

 
ȼɟɥɢɱɢɧɚ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɡɚɬɜɨɪ: 
 ܲ́ = ௪݃ߩ ∙ ሺ∇ʜʞʢ − ∇ʒʑሻଶ ∙ Ͳ,ͷ ∙ ܾ; (6.85) 

 ܲ́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ሺʹ͸Ͳ − ʹͷ͵ሻଶ ∙ Ͳ,ͷ ∙ ͳʹ = ʹͺͺͶ,ͳ ˍʜ/ˏ.  
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɦ ɤ 1 ɩ.ɦ: 
ˊ˚˔˃˓ݍ  = ொˊ௕+ఋ˄ = ହହହ,଼ଶ ଵଶ+ସ = ͵Ͷ,͹Ͷ ˍʜ/ˏ. (6.86) 

 
6.6.2 Ɋɚɫɱɟɬ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ = ఘೢ௚ℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ହ଴మଶ = ͳʹʹ͸ʹ,ͷ ˍʜ/ˏ; (6.87) 

 ℎଵ = ∇ʜʞʢ − ∇ʞʝʓ = ʹ͸Ͳ − ʹͳͲ = ͷͲ ˏ. (6.88) 
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- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ఘೢ௚ℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଶమଶ = ͳͻ,͸ʹ ˍʜ/ˏ; (6.89) 

 ℎଶ = ∇ʜʐ௠𝑖௡ − ∇ʞʝʓ = ʹͳʹ − ʹͳͲ = ʹ ˏ, (6.90) 
 
ɝɞɟ ∇ʜʐ௠𝑖௡ = ʹͳʹ - ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳ˔˃ː = ͹Ͳˏଷ/˔. 

 
6.6.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
Ɏɨɪɦɚ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɨɱɟɪɬɚɧɢɟ ɩɨɞɜɨɞɧɨɣ 

ɱɚɫɬɢ ɩɥɨɬɢɧɵ - ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫ ɜɵɫɨɬɨɣ ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɇȻ ɞɨ 
ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɭɛɚ ɩɥɨɬɢɧɵ. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ (ɩɨ ɩɨɞɨɲɜɟ 
ɩɥɨɬɢɧɵ) ɪɚɜɧɚ: 

 ܹ˅ ˊ˅ = ሺ∇ʜʐ௠𝑖௡˒ܤ௪݃ߩ − ∇ʞʝʓሻ; (6.91) 
 ܹ˅ ˊ˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵͹ ∙ ሺʹͳʹ − ʹͳͲሻ = ͹ʹͷ,ͻͶͲ ˍʜ/ˏ.  
 

6.6.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɉɨ ɋɇɢɉ 2.06.04-82. 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 6.4. 

 
 

Ɋɢɫɭɧɨɤ 6.4 - ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 
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Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ʹ͸Ͳ − ʹͳʹ = Ͷͺˏ; (6.92) 

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ Ͷͺ = ͳͻ,ʹ ˏ; (6.93) 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ Ͷͺ = ͻ,͸ ˏ. (6.94) 
 

ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ܵ˗ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 
ɩɥɨɳɚɞɟɣ ɟɟ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ AutoCad. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ˗ܹ = ˗௪݃ܵߩ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ͳ͵,ʹͶ = ͵Ͳ͹ʹ,ͺͺͶ ˍʜ. (6.95) 

 
6.6.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ℎː݃ݐଶ ቀͶͷ − 𝜑ଶː ቁ = ͳͳ ∙ ͵ ∙ ଶ݃ݐ ቀͶͷ − ଶ଴ଶ ቁ = ͳ͸,ͳͺ ˍʜ/ˏଶ, (6.96) 

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

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
ːܧ  = ௣ːℎːଶ = ଵ଺,ଶ∙ଷଶ = ʹͶ,ʹ͹ˍʜ/ˏ. (6.97) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, 
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;  (6.98) 

′˓ˆ.ʏ݌  = ͳͳ ∙ ͵ ∙ ଶ݃ݐ ቀͶͷ − ଷହଶ ቁ − ʹ ∙ ͸Ͳ ∙ ݃ݐ ቀͶͷ − ଷହଶ ቁ = −ͷ͵,Ͷͻ ˍʜ/ˏଶ; 

′′˓ˆ.ʏ݌  = ሺːߛ ℎː+˅ߛ ˊ˅ ˆ˓ℎˆ˓ሻ ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ ; (6.99) 
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``˓ˆ.ʏ݌ = ሺͳͳ ∙ ͵ + ͳ͹,͹ ∙ ͳሻ ∙ ଶ݃ݐ (Ͷͷ − ͵ͷʹ) − ʹ ∙ ͸Ͳ ∙ ݃ݐ (Ͷͷ − ͵ͷʹ) = = −Ͷͺ,͹ͳͳ ˍʜ/ˏଶ; 
ߛ˅  ˊ˅ ˆ˓ = ଴ߛ − ሺͳ − ݊଴ሻ ∙ ௪ߛ = ʹͷ − ሺͳ − Ͳ,ʹ͹ሻ ∙ ͳͲ = ͳ͹,͹ ˍʜ/ˏଷ, (6.100) 

 
ɝɞɟ ˔ - ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɪɚɜɧɨɟ 60ɤɉɚ; ߛ଴ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 25 ɤɇ/ˏଷ; ݊଴ - ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɪɚɜɧɚɹ 0,27; ߛ௪ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ℎˆ˓ - ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ; 𝜑ˆ˓ - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, ɪɚɜɧɵɣ 35°. 

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−ହଷ,ସଽ−ସ଼,଻ଵଵଶ ቁ ∙ ͳ = −ͷͳ,ͳˍʜ/ˏ. (6.101) 

 
Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɟ ɜɵɲɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ, 

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

ɮɨɪɦɭɥɟ 6.102. 
′′˓ˆ.ʞ݌  = ߛ˅ ˊ˅ ˆ˓ℎˆ˓݃ݐଶ ቀͶͷ + 𝜑ˆ˓ଶ ቁ + ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ + 𝜑ˆ˓ଶ ቁ; (6.102) 

′′˓ˆ.ʞ݌  = ͳ͹,͹ ∙ ͳ ∙ ଶ݃ݐ ቀͶͷ + ଷହଶ ቁ + ʹ ∙ ͸Ͳ ∙ ݃ݐ ቀͶͷ + ଷହଶ ቁ = ʹͻͷ,͹ͳ͵ˍʜ/ˏଶ. 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 
˔˔˃˒ܧ  = ܵˠ˒ = ௣ʞ.ˆ˓′′∙ℎˆ˓ଶ = ଶଽହ,଻ଵଷ∙ଵଶ = ͳͶ͹,ͺ͸ ˍʜ/ˏ. (6.103) 

 
6.6.6 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; (6.104) 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,͹͵ ∙ ቀ଺,଴଺ଷ,ଵସ + ଴,ଶ଼ଶ ቁ = ͹,Ͷͳ ˍʜ/ˏ,  
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ɝɞɟ  ℎଵ% - ɜɵɫɨɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ̅ߣௗ - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; ℎ଴ - ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ, ɜɵɱɢɫɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 6.105. 
 ℎ଴ = గ∙ℎమభ%ఒ̅೏ = ଷ,ଵସ⋅଴,଻ଷమ଺,଴଺ = Ͳ,ʹͺ ˏ. (6.105) 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
௖ݕ  = ఒ̅೏ଶ∙గ − ଷ଼ ∙ ℎଵ% = ଺,଴଺ଶ∙ଷ,ଵସ − ଷ଼ ∙ Ͳ,͹͵ = Ͳ,͸ͻ ˏ; (6.106) 

˞ˑˎː˅ܯ  = ܹ˅ ˑˎː˞ ∙ ݈˅ˑˎː˞ = ͹,Ͷͳ ∙ Ͷͻ,͵ͳ = ͵͸ͷ,Ͷ ˍʜˏ; (6.107) 
 ݈˅ˑˎː˞ = ∇ʜʞʢ − ௖ݕ − ∇ʞʝʓ = ʹ͸Ͳ − Ͳ,͸ͻ − ʹͳͲ = Ͷͻ,͵ͳ ˏ. (6.108) 
 

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. 

 
6.7 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
6.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱɟɬ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɭɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. ȼ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ 
ɫɨ ɡɧɚɤɨɦ «-», ɚ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɨ ɡɧɚɤɨɦ «+». 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. Ɍɨɱɤɢ 
ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCad. 

 
Ɍɚɛɥɢɰɚ 6.3 - Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

 
 
 
 
 
 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

 ௙ ɇɚɩɪɚɜɥɟɧɢɟߛ
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇ∙ ˏ ܶ˅  1,0 ՜ 12262,50 16,66 204304,29 ܶː  1,0 ՚ 19,62 -0,67 -13,08 0,95 ˄ܩ ՝ 7424,10 -8,02 -59546,48 0,95 ˎ˒ܩ ՝ 15688,07 -6,43 -100853,91 ܹ˅ ˊ˅. 1,0 ՛ 725,94 4,50 3266,15 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.3 
 
 
 
 
 
 
 
 
 

 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

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

 𝜎௨௬ = − ே஻೙ + ଺∙∑ ெ஻మ೙ = − ଵଽଷସସ,଺ଶ  ଷ଻ + ଺∙଻ହ଻଻ଷ,ସ଻ଷ଻మ = −ͳͻͲ,͹ ˍʜ/ˏଶ, (6.109) 

 
ɝɞɟ ܰ - ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ - ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܤ௡ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 ܰ = ˄ܩ + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ +  (6.110) ;ˊݍ
 ܰ = ͹ͶʹͶ,ͳͲ + ͳͷ͸ͺͺ,Ͳ͹ − ͹ʹͷ,ͻͶ − ͵Ͳ͹ʹ,ͺͺͶ + ͵ͳ,ʹ͹ = ͳͻ͵ͶͶ,͸ʹ; 

 𝜎௨௫ = 𝜎௨௬ ∙ ݉ଶ௨ − ஻ߛ ∙ ௨ௗܪ ∙ ሺͳ − ݉ଶ௨ሻ. (6.111) 
 

ɇɚɩɨɪ ɧɚɞ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 
௨ௗܪ  = ∇ʜʞʢ − ∇ʞʝʓ = ʹ͸Ͳ − ʹͳͲ = ͷͲ ˏ; (6.112) 

 ݉ ௨ = tg ଵߙ = Ͳ,  (6.113) 
 
ɝɞɟ ߙଵ - ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ. 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 6.111: 

 𝜎௨௫ = −ͳͻͲ,͹ ∙ Ͳଶ − ͻ,ͺͳ ∙ ͷͲ ∙ ሺͳ − Ͳଶሻ = −ͶͻͲ,ͷ ˍʜ/ˏଶ; 
 𝜏௨௫௬ = ஻ߛ) ∙ ௨ௗܪ + 𝜎௨௬൯ ∙ ݉ ௨; (6.114) 

 𝜏௨௫௬ = ሺͻ,ͺͳ ∙ ͷͲ − ͳͻͲ,͹ ሻ ∙ Ͳ = Ͳ; 
 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

 ௙ ɇɚɩɪɚɜɥɟɧɢɟߛ
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ,ɦ 
Ɇɨɦɟɧɬ, 

ɤɇ∙ ˏ ˗ܹ 1,0 ՛ 3072,88 9,37 28796,00 ܧː 1,2 ՜ 29,12 2,00 58,13 1,2 .˕ˍ˃ܧ ՜ -61,32 0,00 0,00 0,8 .˔˃˒ܧ ՚ 118,29 -0.33 -38.85 ܹ˅ ˑˎː. 1,0 ՜ 7,41 49,46 366,53 ݍˊ˓ ˃˔˚. 0,9 ՝ 31,27 -18,08 -565,31 

∑   
19344,62 

 
 

75773,47 
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𝜎௨ଵ = 𝜎௨௬ ∙ ሺͳ + ݉ଶ௨ሻ + ஻ߛ ∙ ௨ௗܪ ∙ ݉ଶ௨ ; (6.115) 
 𝜎௨ଵ = −ͳͻͲ,͹ ∙ ሺͳ + Ͳଶሻ + ͻ,ͺͳ ∙ ͷͲ ∙ Ͳଶ = −ͳͻͲ,͹  ˍʜ/ˏଶ; 

 𝜎௨ʖ = ஻ߛ− ∙ ௨ௗܪ = −ͻ,ͺͳ ∙ ͷͲ = −ͶͻͲ,ͷ ˍʜ/ˏଶ. (6.116) 
 

2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௧௬ = − ே஻೙ − ଺∙∑ ெ஻మ೙ = − ଵଽଷସସ,଺ଶ   ଷ଻ − ଺∙଻ହ଻଻ଷ,ସ଻ଷ଻మ = −ͺͷͶ,ͻʹ ˍʜ/ˏଶ; (6.117) 

 𝜎௧௫ = 𝜎௧௬ ∙ ݉ଶ௧ − ஻ߛ ∙ ௧ௗܪ ∙ ሺͳ − ݉ଶ௧ሻ; (6.118) 
 𝜎௨௫ = −ͺͷͶ,ͻʹ ∙ Ͳଶ − ͻ,ͺͳ ∙ ͷͲ ∙ ሺͳ − Ͳଶሻ = −ͶͻͲ,ͷ ˍʜ/ˏଶ.  

 
ɇɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ: 
௧ௗܪ  = ∇ʢʜʐ௠𝑖௡ − ∇ʞʝʓ = ʹͳʹ − ʹͳͲ = ʹ ˏ; (6.119) 

 ݉ ௧ = tg ଶߙ = tg ͵ͷ° = Ͳ,͹, (6.120) 
 
ɝɞɟ ߙଶ - ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
 𝜏௧௫௬ = ஻ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉ ௧; (6.121) 
 𝜏௧௫௬ = −ሺͻ,ͺͳ ∙ ʹ − ͺͷͶ,ͻʹሻ ∙ Ͳ,͹ = ͷͺͶ,͹ͳ ˍʜ/ˏଶ ; 

 𝜎௧ʖ = 𝜎௧௬ ∙ ሺͳ + ݉ଶ௧ሻ + ஻ߛ ∙ ௧ௗܪ ∙ ݉ଶ௧; (6.122) 
 𝜎௨ʖ = −ͺͷͶ,ͻʹ ∙ ሺͳ + Ͳ,͹ଶሻ + ͻ,ͺͳ ∙ ʹ ∙ Ͳ,͹ଶ = −ͳʹ͸Ͷ,ʹʹ ˍʜ/ˏଶ; 

 𝜎௨ଵ = ஻ߛ− ∙ ௧ௗܪ = −ͻ,ͺͳ ∙ ʹ = −ͳͻ,͸ʹ ˍʜ/ˏଶ. (6.123) 
 

Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.4. 
 

Ɍɚɛɥɢɰɚ 6.4 - Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ ȼɟɪɯɨɜɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ σ୷, ɤɇ/ɦଶ −ͳͻͲ,͹ −ͺͷͶ,ͻʹ σ୶, ɤɇ/ɦଶ −ͶͻͲ,ͷͲ −ͶͻͲ,ͷͲ τ୶୷, ɤɇ/ɦଶ 0,00 ͷͺͶ,͹ͳ σଵ, ɤɇ/ɦଶ −ͳͻͲ,͹ −ͳͻ,͸ʹ σଷ, ɤɇ/ɦଶ −ͶͻͲ,ͷͲ −ͳʹ͸Ͷ,ʹʹ 
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6.7.2 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 ∙ ܴ௕, (6.124) 

 
ɝɞɟ ߛ௡ = ͳ,ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛଵ௖ = ͳ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ = ͳ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 

 ܴ௕ ൒ ଵ,ଶ∙ଵ∙ଵଶ଺ସ,ଶଶଵ  . 

 
ɉɨ ɤɪɢɬɟɪɢɸ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ɜ ɡɨɧɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɫɧɢɠɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ - ɧɢɡɨɜɨɣ ɤɥɢɧ ɩɥɨɬɢɧɵ ɛɟɬɨɧ F200, ɤɥɚɫɫ B10, ɫ 
ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ: 

 ͹ͷͲͲ ൒ ͳͷͳ͹,Ͳ͸ ˍʜ/ˏଶ. 
 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௨௬ < Ͳ; (6.125) 

 −ͳͻͲ,͹ < Ͳ . 
 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௨௬| ൒ Ͳ,ʹͷ ∙ ஻ߛ ∙  ௨ௗ; (6.126)ܪ

 ͳͻͲ,͹ ൒ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ ͷͲ; 
 ͳͻͲ,͹ ˍʜ/ˏଶ ൒ ͳʹʹ,͸͵ ˍʜ/ˏଶ. 
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

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

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

 ோ∙ఊ೎೏ி∙ఊభ೎ ൒  ௡, (6.127)ߛ

 
ɝɞɟ ߛ௡ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ߛ௡ = ͳ,ʹ; ߛଵ௖ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ߛଵ௖ = ͳ; ߛ௖ௗ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ , ߛ௖ௗ = ͳ; ܴ - ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

 ܴ = ˎ˒ܩ) + ˄ܩ − ܹ˅ ˊ˅ − ˗ܹ + ൯ˊݍ ∙ 𝜑݃ݐ + .˔˃˒ܧ ∙ ߛ̝ + ˔ ∙ 𝜔; (6.128) 
 ܴ = ሺͳͷ͸ͺͺ,Ͳ͹ + ͹ͶʹͶ,ͳͲ − ͹ʹͷ,ͻͶ − ͵Ͳ͹ʹ,ͺͺͶ + ͵ͳ,ʹ͹ሻ ∙ Ͳ,͹ + ʹͺʹ,͸͹ ∙ Ͳ,͹ + ͸Ͳ ∙ ͵͹ = ͳͷͻͷͻ,ͳ ˍʜ/ˏ,   

 
ɝɞɟ ݃ݐ𝜑 = Ͳ,͹ - ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ˔ = ͸Ͳˍʜ/ˏଶ - ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ͵͹ˏଶ - ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.; ̝ߛ = Ͳ,͹  - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ, 
ɩɪɢɧɢɦɚɟɦ. 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː. + ːܧ +  (6.129) ;.˕ˍ˃ܧ
ܨ  =12262,5-19,62+7,41+29,12-161,25=12118,2 ɤɇ/ɦ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ଵହଽହଽ,ଵ ∙ଵଵଶଵଵ଼,ଶ∙ଵ ൒ ͳ,ʹ; 
 ͳ,͵ ൒ ͳ,ʹ. 
 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ ɦɟɧɶɲɟ 10%, ɷɬɨ ɝɨɜɨɪɢɬ 

ɨ ɬɨɦ, ɱɬɨ ɫɨɨɪɭɠɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 
ɨɫɧɨɜɚɧɢɸ.  
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 

ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɇɚɧɫɤɨɣ Ƚɗɋ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ 
ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, 
ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». 

Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

- ɨɛɟɫɩɟɱɢɬɶ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɪɢɫɤɚ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; 

- ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; 

- ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 

- ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɨɛɥɸɞɟɧɢɟ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɪɢɬɟɪɢɟɜ ɢɯ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɧɚɛɠɟɧɢɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɬɪɨɥɹ ɡɚ ɢɯ ɫɨɫɬɨɹɧɢɟɦ; 

- ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɜɚɥɢɮɢɤɚɰɢɹ ɪɚɛɨɬɧɢɤɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ; 

-ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ȽɌɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɷɤɫɩɥɭɚɬɢɪɭɸɳɚɹ ɨɪɝɚɧɢɡɚɰɢɹ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɢ ȽɌɋ ɧɟɨɛɯɨɞɢɦɨ 
ɜɨɡɦɟɫɬɢɬɶ ɭɳɟɪɛ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɫɜɹɡɚɧɧɭɸ ɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ, ɤɚɩɢɬɚɥɶɧɵɦ ɪɟɦɨɧɬɨɦ, ɷɤɫɩɥɭɚɬɚɰɢɟɣ, ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ, 
ɤɨɧɫɟɪɜɚɰɢɟɣ ɢ ɥɢɤɜɢɞɚɰɢɟɣ, ɚ ɬɚɤɠɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɤɨɧɬɪɨɥɟɦ ɢ ɬɟɤɭɳɢɦ ɪɟɦɨɧɬɨɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɜ ɰɟɥɹɯ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɡɧɚɧɢɹ ɨɛɹɡɚɬɟɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɛɹɡɚɧɵ ɧɟ ɪɟɠɟ 
ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɩɹɬɶ ɥɟɬ ɩɪɨɯɨɞɢɬɶ ɚɬɬɟɫɬɚɰɢɸ ɩɨ ɜɨɩɪɨɫɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ʉɚɬɟɝɨɪɢɢ ɪɚɛɨɬɧɢɤɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. 
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7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɨɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɦɨɧɬɚ, 

ɧɚɥɚɞɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɪɟɞɫɬɜ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɞɨɥɠɧɵ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ (ɋɇɢɉ), 
ɧɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɬɪɟɛɨɜɚɧɢɹɦ Ɋɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ ɊɎ, 
Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ȽɌɋ, Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɢ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ», 
ɬɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ, ɧɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ, 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɉɍɗ, ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊɎ. 

ɉɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ 
ɨɬɫɬɭɩɥɟɧɢɹ ɨɬ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɧɟ ɞɨɩɭɫɬɢɦɨ, ɤɪɨɦɟ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ 
ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɧɨɜɵɟ ɧɨɪɦɚɬɢɜɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɚɧɧɵɟ ɩɪɚɜɢɥɚ ɞɨɩɭɫɤɚɟɬɫɹ ɢɡɦɟɧɹɬɶ ɬɨɥɶɤɨ 
ɬɟɦɢ ɨɪɝɚɧɚɦɢ, ɤɬɨ ɢɯ ɭɬɜɟɪɞɢɥ. 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ Ɇɚɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɉɍɗ ɢ 
ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɌȻ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 

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

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɟɧ ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɭɬɜɟɪɞɢɬɶ ɢɧɫɬɪɭɤɰɢɢ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɪɚɛɨɬɭ ɫ ɩɟɪɫɨɧɚɥɨɦ ɫɨɝɥɚɫɧɨ ɉɪɚɜɢɥɚɦ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɊɎ; ɨɛɟɫɩɟɱɢɬɶ 
ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɨɬɜɟɬɫɬɜɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɨɛɥɸɞɟɧɢɟɦ ɩɟɪɫɨɧɚɥɨɦ ɩɪɚɜɢɥ 
ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɪɢɦɟɧɟɧɢɟɦ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɫɩɟɰɨɞɟɠɞɵ ɢ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɡɚɳɢɬɵ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɩɪɨɜɟɞɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɪɭɤɨɜɨɞɹɳɢɣ ɩɟɪɫɨɧɚɥ Ƚɗɋ, ɧɚɱɚɥɶɧɢɤɢ ɰɟɯɨɜ ɢ ɢɯ ɡɚɦɟɫɬɢɬɟɥɢ, ɧɚɱɚɥɶɧɢɤɢ 
ɪɟɦɨɧɬɧɵɯ ɭɱɚɫɬɤɨɜ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɨɬɪɚɜɥɟɧɢɣ, 
ɩɪɨɢɡɨɲɟɞɲɢɯ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɩɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ, ɧɟ ɩɪɢɧɹɬɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ 
ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ 
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ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ, ɬɚɤɠɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɧɟɫɭɬ ɥɢɰɚ, 
ɤɨɬɨɪɵɟ ɧɚɪɭɲɢɥɢ ɩɪɚɜɢɥɚ. 

Ȼɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ), 
ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɤɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɯɨɞɢɬɶ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɞɚɧɧɵɯ 
ɪɚɛɨɬ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɵɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɹɜɥɹɟɬɫɹ 
ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɧɚ 
Ɇɚɧɫɤɨɣ Ƚɗɋ 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 

- ɨɮɨɪɦɥɟɧɢɟ ɧɚɪɹɞɚ, ɪɚɫɩɨɪɹɠɟɧɢɹ ɢɥɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

- ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
- ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
- ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
- ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɟ 

ɪɚɛɨɬɵ. 
Ȼɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɢ ɞɨ ɦɟɫɬɚ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ 

ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɞɨɥɠɧɵ 
ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɢ ɞɨɜɨɞɢɬɶɫɹ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ ɩɟɪɫɨɧɚɥɚ Ɇɚɧɫɤɨɣ Ƚɗɋ. 

Ⱦɥɹ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɪɚɛɨɱɢɟ ɢɧɫɬɪɭɤɰɢɢ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ Ɇɚɧɫɤɨɣ Ƚɗɋ 

ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 2.01.02-85. 
ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɨɪɦɵ ɢ ȽɈɋɌ 12.1.004-91 ɋɋȻɌ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɚɧɰɢɢ ɢ ɜ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟɨɛɯɨɞɢɦɵɟ 
ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫɨɝɥɚɫɧɨ ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɊɎ. 

ɋɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
Ɍɢɩɨɜɨɣ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɢ ɩɪɢɦɟɧɟɧɢɸ ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɨɛɴɟɤɬɚɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ. 

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

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɩɟɪɜɢɱɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɫɟ ɪɚɛɨɬɧɢɤɢ Ɇɚɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ 
ɩɪɨɯɨɞɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɢɧɫɬɪɭɤɬɚɠ. 

ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɩɪɨɯɨɞɢɬɶ ɩɟɪɢɨɞɢɱɟɫɤɭɸ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɡɧɚɧɢɣ ɧɨɪɦ 
ɢ ɩɪɚɜɢɥ ɪɚɛɨɬɵ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ. 

http://docs.cntd.ru/document/871001017
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ȼɫɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɧɟɨɛɯɨɞɢɦɵɦɢ 
ɢɧɫɬɪɭɤɰɢɹɦɢ: ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ, ɞɨɥɠɧɨɫɬɧɵɦɢ, ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ ɢ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɉɝɧɟɜɵɟ ɪɚɛɨɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɜ ɡɨɧɟ ɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɩɨ ɧɚɪɹɞɭ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦɭ ɩɪɚɜɢɥɚɦɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɮɨɪɦɥɟɧɧɵɣ ɧɚɪɹɞ ɹɜɥɹɟɬɫɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɡɪɟɲɟɧɢɟɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɝɧɟɜɵɯ ɪɚɛɨɬ. 

ɇɚɱɚɥɶɧɢɤ ɰɟɯɚ (ɢɥɢ ɥɢɰɨ, ɜɵɩɨɥɧɹɸɳɟɟ ɟɝɨ ɨɛɹɡɚɧɧɨɫɬɢ) ɢɦɟɟɬ ɩɪɚɜɨ 
ɜɵɞɚɜɚɬɶ ɧɚɪɹɞ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɝɧɟɜɵɯ ɪɚɛɨɬ. ɇɚ ɩɨɠɚɪɨɨɩɚɫɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ (ɝɚɡɨɩɪɨɜɨɞɵ ɢ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɩɭɧɤɬɵ, ɦɚɫɥɨɩɪɨɜɨɞɵ 
ɢ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɧɯɪɨɧɧɵɯ ɤɨɦɩɟɧɫɚɬɨɪɨɜ ɢ ɬ.ɩ.) ɧɚɪɹɞ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɢɦɟɟɬ ɩɪɚɜɨ ɜɵɞɚɜɚɬɶ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ 
ɩɪɟɞɩɪɢɹɬɢɹ: ɝɥɚɜɧɵɣ ɢɧɠɟɧɟɪ, ɢɥɢ ɥɢɰɨ, ɢɫɩɨɥɧɹɸɳɟɟ ɟɝɨ ɨɛɹɡɚɧɧɨɫɬɢ. 

Ɋɚɛɨɬɧɢɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɨɛɹɡɚɧɵ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ 
ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɫɥɭɱɚɟ ɩɨɠɚɪɚ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɫɨɨɛɳɚɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ 
ɩɨɠɚɪɚ, ɩɪɢɧɢɦɚɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ 
ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɧɟɫɭɬ ɪɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ 
ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɟ ɞɨɥɠɧɨɫɬɧɵɟ ɥɢɰɚ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

- ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɫɜɨɢɯ 
ɭɱɚɫɬɤɚɯ; 

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

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

- ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɪɚɛɨɬɚɸɳɢɣ ɩɟɪɫɨɧɚɥ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɢ ɩɨɞɪɹɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɨɧɬɪɨɥɶ ɧɚɞ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɪɚɛɨɬɟ ɢɦɟɸɳɟɝɨɫɹ ɧɚ ɭɱɚɫɬɤɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɜ ɫɥɭɱɚɟ ɩɨɠɚɪɚ, ɚɜɚɪɢɢ 
ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɭɝɪɨɠɚɸɬ ɩɟɪɫɨɧɚɥɭ ɢ ɧɚɪɭɲɚɸɬ 
ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ ɦɟɪɵ ɞɥɹ ɜɵɡɨɜɚ 
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ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɭɜɟɞɨɦɥɟɧɢɟ ɪɭɤɨɜɨɞɫɬɜɚ Ƚɗɋ, ɨɬɤɥɸɱɟɧɢɟ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɜɵɞɚɸɬ ɩɢɫɶɦɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɞɥɹ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɚɰɢɸ ɟɝɨ ɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ, ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ ɫɬɚɧɰɢɢ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɩɨɠɚɪɚ. 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɩɭɫɤɟ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɯ 
ɬɭɲɟɧɢɟ. ɉɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ 
ɭɫɬɚɧɨɜɥɟɧɵ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɞɪɟɧɱɟɪɧɵɟ 
ɨɪɨɫɢɬɟɥɢ. 

 
7.4 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.4.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɜ ɡɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɚɧɫɤɨɝɨ 

ɝɢɞɪɨɭɡɥɚ 
 
Ɋɟɤɚ Ɇɚɧɚ ɹɜɥɹɟɬɫɹ ɫɩɥɚɜɧɨɣ ɪɟɤɨɣ, ɜ ɜɟɪɯɨɜɶɹɯ ɪɟɤɢ ɩɨɪɨɝɢ, ɜ ɧɢɡɨɜɶɹɯ 

ɪɟɤɚ ɫɭɞɨɯɨɞɧɚ. ɇɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɪɟɤɢ: ȼɵɟɡɠɢɣ Ʌɨɝ, Ʉɨɣ, 
Ʉɨɠɟɥɚɤ, Ƚɨɥɭɛɟɜɤɚ, ɇɚɪɜɚ, Ȼɨɥɶɲɨɣ ɍɧɝɭɬ, Ɇɚɥɵɣ ɍɧɝɭɬ, ɀɟɪɠɭɥ, ɍɪɦɚɧ, 
Ȼɟɪɟɬɶ,ɍɫɬɶ-Ɇɚɧɚ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɢɬɨɤɚɦɢ ɪɟɤɢ ɹɜɥɹɸɬɫɹ: Ⱦɢɡɨ, Ȼ.Ⱥɪɡɵɛɟɣ, Ɇ.Ⱥɪɡɵɛɟɣ, 
Ɇɢɧɚ, Ʉɪɨɥ, Ʉɨɥɛɚ, Ȼ.ɍɧɝɭɬ, Ɇ.ɍɧɝɭɬ, ɀɟɪɠɭɥ, Ɇ.Ʉɟɪɲɭɥ, Ȼ.Ʉɟɪɲɭɥ, ɍɪɦɚɧ, 
Ȼɟɪɟɬɶ. 

ȼ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɦɟɫɬɧɨɫɬɶ ɢɦɟɟɬ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. ȼ ɞɚɧɧɨɦ ɪɚɣɨɧɟ ɩɪɨɢɡɪɚɫɬɚɸɬ: ɫɨɫɧɚ ɫɢɛɢɪɫɤɚɹ 
(ɤɟɞɪ), ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ, ɟɥɶ, ɩɢɯɬɚ, ɥɢɫɬɜɟɧɧɢɰɚ, ɛɟɪɟɡɚ, ɨɫɢɧɚ, ɪɹɛɢɧɚ, 
ɱɟɪɟɦɭɯɚ, ɢɜɚ ɢ ɞɪ. Ɋɟɝɢɨɧ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɭɱɚɫɬɤɨɜ ɞɥɹ 
ɥɟɫɨɡɚɝɨɬɨɜɨɤ ɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɨɣ ɢ 
ɥɟɫɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ȼ ɪɟɤɟ Ɇɚɧɚ ɨɛɢɬɚɟɬ ɦɧɨɝɨ ɪɵɛ ɪɚɡɧɵɯ ɜɢɞɨɜ, ɬɚɤɢɯ ɤɚɤ: ɫɬɟɪɥɹɞɶ, 
ɬɚɣɦɟɧɶ, ɥɟɧɨɤ, ɯɚɪɢɭɫ, ɳɭɤɚ, ɨɤɭɧɶ, ɧɚɥɢɦ, ɟɥɟɰ, ɟɪɲ, ɝɨɥɶɹɧ, ɩɟɫɤɚɪɶ, ɜɶɸɧ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 
17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ Ɇɚɧɚ 
ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɪɚɣɨɧɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ ɨɛɴɟɤɬɭ I ɤɚɬɟɝɨɪɢɢ ɪɵɛɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ, ɩɨɷɬɨɦɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɢ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɛɪɨɫ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɪɟɤɟ Ɇɚɧɚ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ. 
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ɉɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ȽɌɋ ɜ ɢɯ ɫɨɫɬɚɜɟ, ɜɟɫɶ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ 
ɨɤɚɡɵɜɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɩɪɢɪɨɞɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 
ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, 
ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ 
ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

–Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 10.01.2002; 

– Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ № 136-ɎɁ ɨɬ 25.10.2001; 
– ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ № 74 - ɎɁ ɨɬ 03.06.2006; 
– Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ № 200- ɎɁ ɨɬ 04.12.2006; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 

04.05.1999; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ № 89-ɎɁ ɨɬ 

24.06.1998. 
 
7.4.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ 

ɜɥɢɹɧɢɹ Ƚɗɋ 
 
ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɢɫɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɡɚɝɪɹɡɧɟɧɢɟɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɬɟɱɟɤ ɦɚɫɥɚ ɜ ɪɟɤɭ ɢɡ ȽȺ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɉɨɷɬɨɦɭ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ ɩɪɨɝɪɚɦɦɨɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɟɜɨɨɪɭɠɟɧɢɹ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɦɟɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɷɥɟɦɟɧɬɨɜ ɧɚ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɟ. 

ɉɪɢɪɨɞɧɵɟ ɪɢɫɤɢ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɨɬɦɟɬɨɤ ɭɪɨɜɧɹ ɜɨɞɵ ɜ 
ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɦ 
ɡɧɚɱɟɧɢɟɦ. Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ, ɤɨɧɬɪɨɥɢɪɭɟɬ ɩɚɜɨɞɤɢ ɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬ 
ɧɚɜɨɞɧɟɧɢɣ, ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɧɚ ɨɫɧɨɜɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɝɧɨɡɨɜ ɧɚ ɩɟɪɢɨɞ 
ɧɚɜɨɞɧɟɧɢɣ ɢɧɮɨɪɦɢɪɭɟɬ ɜɨɞɨɩɨɥɶɡɨɜɚɬɟɥɟɣ ɨ ɜɨɡɦɨɠɧɵɯ ɢɡɦɟɧɟɧɢɹɯ ɭɪɨɜɧɹ 
ɪɟɤɢ, ɱɬɨɛɵ ɩɪɢɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɳɢɬɧɵɟ ɦɟɪɵ ɢ ɭɩɪɚɜɥɹɟɬ ɭɪɨɜɧɹɦɢ ɜ 
ɪɟɠɢɦɟ, ɫɬɪɨɝɨ ɩɪɟɞɩɢɫɚɧɧɨɦ ɦɟɠɜɟɞɨɦɫɬɜɟɧɧɨɣ ɤɨɦɢɫɫɢɟɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 №3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ 
ɫɥɟɞɭɸɳɢɟ ɦɟɪɵ: 

- ɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ; 
- ɭɞɚɥɟɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ; 
- ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
- ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ. 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɧɚɞɥɟɠɚɳɟɟ ɫɚɧɢɬɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ ɢ 
ɧɢɠɧɢɯ ɛɶɟɮɨɜ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
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ɋɚɧɢɬɚɪɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɨɧɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɟɪɟɝɨɜ ɤ 
ɞɟɫɹɬɢɥɟɬɧɟɦɭ ɩɟɪɢɨɞɭ ɩɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶɫɹ 
ɜ ɩɨɥɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɢ ɧɚɩɪɚɜɥɟɧɚ ɧɚ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. Ɋɚɡɪɚɛɨɬɤɚ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɨɩɪɟɞɟɥɟɧɢɢ ɢ ɨɛɨɫɧɨɜɚɧɢɢ ɫɨɫɬɚɜɚ ɢ ɫɨɞɟɪɠɚɧɢɹ ɪɚɛɨɬ ɩɨ ɜɫɟɣ ɡɨɧɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɨɯɜɚɬɵɜɚɟɦɨɣ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ, 
ɩɪɟɞɲɟɫɬɜɭɸɳɟɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɚɧɢɬɚɪɧɵɟ ɦɟɪɵ ɜɤɥɸɱɚɸɬ ɜ 
ɫɟɛɹ ɨɱɢɫɬɤɭ ɨɬ ɞɪɟɜɟɫɢɧɵ ɢ ɤɭɫɬɚɪɧɢɤɨɜ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɧɚɜɨɞɧɟɧɢɹ, ɨɛɪɭɲɟɧɢɹ ɛɟɪɟɝɨɜ, ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɥɟɞɭɸɳɟɟ: 

- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɟɧɢɟ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ; 

- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ 
ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ. 

ȼ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɠɢɞɤɢɟ ɨɬɯɨɞɵ ɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɭɛɨɪɧɵɯ, ɫɤɨɬɧɵɯ ɞɜɨɪɨɜ ɢ ɫɜɚɥɨɤ 
ɨɬɛɢɪɚɸɬɫɹ ɢ ɩɟɪɟɜɨɡɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɚɦɨɫɜɚɥɚɯ ɧɚ 
ɩɨɥɢɝɨɧɵ ɞɥɹ ɨɬɯɨɞɨɜ, ɝɞɟ ɨɧɢ ɯɪɚɧɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 
ɤɨɬɥɨɜɚɧɚɯ. 

Ɂɨɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɱɢɳɚɟɬɫɹ ɨɬ ɞɟɪɟɜɶɟɜ ɢ ɤɭɫɬɚɪɧɢɤɨɜ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ, ɤɨɬɨɪɵɟ ɞɥɹ ɜɨɞɨɯɪɚɧɢɥɢɳ ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɞɨɨɛɦɟɧɚ 6 ɢɥɢ ɛɨɥɟɟ ɨɱɢɳɚɸɬɫɹ ɨɬ ɞɟɪɟɜɶɟɜ ɢ ɤɭɫɬɚɪɧɢɤɨɜ 
ɜ ɡɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɧɚ 2 ɦ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ 
ɫ ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɛɨɥɟɟ 50 ɦ. 

ɋɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɬɚɤɠɟ ɞɨɩɭɫɤɚɸɬ ɨɬɤɚɡ ɜ ɨɱɢɫɬɤɟ ɨɬ ɞɟɪɟɜɶɟɜ ɢ 
ɤɭɫɬɚɪɧɢɤɨɜ, ɟɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɛɭɞɟɬ ɩɨɞɬɜɟɪɠɞɟɧɨ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ 
ɞɪɟɜɟɫɢɧɵ, ɨɫɬɚɸɳɟɣɫɹ ɩɪɢ ɡɚɬɨɩɥɟɧɢɢ, ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɛɭɞɟɬ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

Ɇɟɪɨɩɪɢɹɬɢɹ, ɩɪɢɧɢɦɚɟɦɵɟ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɱɢɧɟɧɧɨɝɨ 
ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ ɡɟɦɟɥɶ: 

– ɤɪɟɩɥɟɧɢɟ ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɡɚɫɬɪɨɣɤɚ ɢɯ 
ɩɨɥɨɬɧɚ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 

– ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ ɢ ɨɫɜɨɟɧɢɟ 
ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ; 

– ɨɯɪɚɧɚ ɢɥɢ ɩɟɪɟɧɨɫ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 
ɷɤɫɩɟɪɬɢɡɚ ɢ ɨɩɢɫɚɧɢɟ; 

– ɤɨɦɩɟɧɫɚɰɢɹ ɡɚ ɭɧɢɱɬɨɠɟɧɢɟ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɇɚɧɫɤɨɣ Ƚɗɋ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶ: 

1. ɋɛɪɨɫ ɫɬɨɱɧɵɯ ɜɨɞ (ɞɪɟɧɚɠɧɵɟ, ɞɨɠɞɟɜɵɟ ɢ ɬɚɥɵɟ); 
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2. ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɨɩɪɨɛɨɜɚɧɢɣ ɞɢɡɟɥɶ-
ɝɟɧɟɪɚɬɨɪɨɜ, ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɤɪɚɫɤɨɣ ɢ ɫɜɚɪɤɨɣ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ 
ɬɟɤɭɳɟɝɨ ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ; 

3. Ɉɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɟɦ ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɨɫɧɨɜɧɵɦɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɦɢ 
ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɹɜɥɹɸɬɫɹ: 

1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ; 
2. ȼɨɞɨɩɨɞɝɨɬɨɜɤɚ, ɤɨɬɨɪɚɹ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ ɜɨɞɨɟɦɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɣ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɨɟɦɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɪɟɦɨɧɬɟ; 
 
7.4.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
 
ȼ ɩɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, 

ɦɨɧɬɚɠɚ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɚɜɢɥɚ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɤɨɧɬɪɨɥɶ ɡɚ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ ɜ ɡɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɝɪɚɧɢɱɟɧɢɹ ɧɚ 
ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ». №96 - ɎɁ ɨɬ 4 ɦɚɹ 
1999ɝ. (ɢɡɦ. 13 ɢɸɥɹ 2015ɝ.). 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ, ɬɟɯɧɢɱɟɫɤɢɟ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

- ɭɤɪɵɬɢɟ ɫɵɩɭɱɢɯ ɝɪɭɡɨɜ ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɧɨɫɚ ɢ ɩɨɬɟɪɶ ɩɪɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ; 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɫ ɩɪɢɟɦɥɟɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɞɟɪɠɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɚɯ; 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɥɭɱɲɟɧɧɵɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɥɟɠɚɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ; 

- ɡɚɩɪɟɬ ɧɚ ɱɪɟɡɦɟɪɧɭɸ ɪɚɛɨɬɭ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɩɪɢ ɫɬɨɹɧɤɟ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɩɥɨɳɚɞɤɚɯ ɢ ɨɛɴɟɤɬɚɯ; 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ, ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɝɢɞɪɨɨɛɟɫɩɵɥɢɜɚɧɢɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɢ ɛɟɬɨɧɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ. 
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7.4.4 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଴଴% ∙ ߩ = ଻ଷ଼ଶ଺ସ∙ଵ,଼ଵ଴଴% ∙ ʹ,Ͷ = ͵ͳͺͻ͵ ˕,  (7.1) 

 
ɝɞɟ ܰ - ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ˏଷ (͹͵ͺʹ͸Ͷ ˏଷ); ݍ - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (ݍ = ͳ,ͺ%); ߩ - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ˕/ˏଷ (ߩ = 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, 
ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

 M = N∙qଵ଴଴% ∙ ρ = ଽହ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͳ,ͻ ˕,  (7.2) 

 
ɝɞɟ ܰ - ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ˏଷ (ͻͷ ˏଷ); ݍ - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (ݍ = ͳ,Ͳ%); ߩ - ɩɥɨɬɧɨɫɬɶ ɚɪɦɚɬɭɪɵ, ˕/ˏଷ (ߩ = ʹ,Ͳ ˕/ˏଷ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ͵ͳͺͻ͵ ɬ 
ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,9 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. 

 
7.4.5 Ɉɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ. Ɉɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɢ ɩɟɪɟɪɚɛɨɬɤɚ ɨɬɯɨɞɨɜ - 
ɨɞɧɚ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɚɧɫɤɨɣ Ƚɗɋ, ɢ ɟё 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɂɫɬɨɱɧɢɤɚɦɢ ɨɬɯɨɞɨɜ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɹɜɥɹɸɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɩɥɨɬɢɧɵ ɢ ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ (ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɚɛɢɥɢɬɚɰɢɹ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ 
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ɩɭɧɤɬɨɜ). Ɉɫɧɨɜɧɵɦ, ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɜɢɞɨɦ ɨɬɯɨɞɨɜ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ɇɚɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 
ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɛɚɡ. 

ɇɚ ɷɬɚɩɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ɇɚɧɫɤɨɣ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ 
ɦɚɫɟɥ. Ⱦɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɪɚɡɥɢɜɚ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɇɚɧɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɥɢɤɜɢɞɚɰɢɢ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ 
ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-ɫɚɧɢɬɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɬɟɪɪɢɬɨɪɢɢ Ɇɚɧɫɤɨɣ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɦ: 

- ɞɪɟɧɚɠɧɵɟ ɫɢɫɬɟɦɵ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ 
ɬɟɪɪɢɬɨɪɢɢ, ɢɡ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɜɨɞɨɫɬɨɤɢ, ɤɚɧɚɜɵ, ɞɪɟɧɚɠɧɵɟ ɤɚɧɚɥɵ ɢ 
ɬ. ɞ.); 

- ɜɨɞɨɩɪɨɜɨɞɧɵɟ, ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ, ɞɪɟɧɚɠɧɵɟ ɫɟɬɢ ɢ ɢɯ ɫɨɨɪɭɠɟɧɢɹ; 
- ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ. 
Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ 

ɫɩɟɰɢɚɥɶɧɵɟ ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɢ ɜ ɪɟɡɟɪɜɭɚɪɵ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ 
ɦɚɫɥɚ (ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣ). 

Ʉɚɬɟɝɨɪɢɹ ɫɬɨɱɧɵɯ ɜɨɞ, ɤɨɬɨɪɵɟ ɧɟ ɬɪɟɛɭɸɬ ɨɱɢɫɬɤɢ (ɧɨɪɦɚɬɢɜɧɨ ɱɢɫɬɚɹ 
ɜɨɞɚ), ɜɤɥɸɱɚɟɬ ɜɨɞɭ, ɢɫɩɨɥɶɡɭɟɦɭɸ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɬɨɱɧɵɟ 
ɜɨɞɵ ɨɬ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. ɗɬɢ ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ 
ɜɨ ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɫɛɪɚɫɵɜɚɸɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ ɨɱɢɫɬɤɢ. 

ɋɛɨɪ ɢ ɜɪɟɦɟɧɧɨɟ ɯɪɚɧɟɧɢɟ ɨɬɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɯ 
ɫɤɥɚɞɚɯ, ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ɇɚɧɫɤɨɣ Ƚɗɋ. 
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8 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɰɟɧɤɚ 
ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 - Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 82 82 82 82 82 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɑɚɫɵ 4000 4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 328000 328000 328000 328000 328000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ*ɱ 3280 3280 3280 3280 3280 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ*ɱ 324720 324720 324720 324720 324720 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ*ɱ 1042 1077 1110 1143 1175 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 338,4 349,7 360,4 371,2 381,5 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 56,4 58,3 60,1 61,9 63,6 

 
ɂɫɯɨɞɹ ɢɡ ɬɚɛɥɢɰɵ 8.1, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɜ ɫɬɪɨɤɟ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɜ ɫɜɹɡɢ ɫ 
ɱɟɦ, ɜɨɡɪɚɫɬɚɟɬ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ ɬɚɤɠɟ ɜ ɝɪɚɮɟ «ɇȾɋ ɤ 
ɜɵɪɭɱɤɟ». Ⱦɚɧɧɨɟ ɫɜɨɣɫɬɜɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-
2042 ɝɝ.». 
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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 
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. 
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Ɍɚɛɥɢɰɚ 8.2 - ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 20,916 

ɉɪɨɱɢɟ 274 22,457 

ɂɬɨɝɨ ɩɨ Ƚɗɋ  43,373 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ. ɍɞɟɥɶɧɵɟ 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 25 Ɇȼɬ ɞɨ 99 Ɇȼɬ 0,120% 0,170% 0,300% 0,400% 

 
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 11,096 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097  ɬɵɫ.ɪɭɛ/Ɇȼɬ*ɱɚɫ 
0,777 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇȼɬ*ɱɚɫ 

0,225 

ɂɬɨɝɨ  12,098 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ.ɤȼɬ∙ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ Ɇɚɧɚ 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 

2022 2023 2024 2025 2026 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 25,847 27,167 27,167 27,167 27,167 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 11,440 11,640 11,640 11,640 11,640 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 43,373 43,373 43,373 43,373 43,373 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.5 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

1,430 1,455 1,455 2,061 2,061 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɧ.ɪɭɛ. 
12,098 12,098 12,098 12,098 12,098 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 3,117 3,401 3,401 3,401 3,401 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 97,306 99,134 99,134 99,740 99,740 

 
ɂɫɯɨɞɹ ɢɡ ɬɚɛɥɢɰɵ 8.5. ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɫɟ ɡɚɬɪɚɬɵ ɩɨ ɝɨɞɚɦ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɭɜɟɥɢɱɢɜɚɸɬɫɹ. ɇɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɢɦɟɟɬ 
ɝɪɚɮɚ «ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ». 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 

 
 

Ɋɢɫɭɧɨɤ 8.1 - ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 

Ɉɬ ɨɛɳɢɯ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ Ƚɗɋ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɩɪɨɰɟɧɬɧɨɣ 
ɜɟɥɢɱɢɧɵ ɡɚɧɢɦɚɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. ɗɬɨ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɬɨɝɨ, 
ɱɬɨ ɞɚɧɧɵɟ ɡɚɬɪɚɬɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɦɧɨɠɟɫɬɜɨ ɪɚɫɯɨɞɨɜ, ɬɚɤɢɯ ɤɚɤ: 
ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɬɧɢɤɨɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɲɬɚɬɚ, ɨɩɥɚɬɚ ɩɨɬɪɟɛɥɟɧɧɵɯ ɜ 
ɩɪɨɰɟɫɫɟ ɩɟɪɟɜɨɡɨɤ ɬɨɩɥɢɜɚ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, ɫɦɚɡɨɱɧɵɟ ɢ ɞɪɭɝɢɟ ɦɚɬɟɪɢɚɥɵ ɢ 
ɬ.ɞ., ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɫɭɦɦɭ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɡɚɬɪɚɬɚɦɢ. 

 
 
 

27%

12%

44%

2%
12%

3%

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ,ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ,ɦɥɧ.ɪɭɛ.

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ,ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ,ɦɥɧ.ɪɭɛ.
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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 Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. 

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
- ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20%; 
- ɇȾɋ - 20%; 
- ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34%; 
- ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2%; 
- ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ∙ɱ - 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 - ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 101,907 108,092 113,319 117,201 120,855 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 12,539 139,055 142,955 146,718 150,252 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 25,347 23,205 21,675 21,675 21,675 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 26,309 25,052 24,454 23,857 23,259 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 166,102 295,403 302,403 309,451 316,042 

 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ Ɇɚɧɫɤɚɹ Ƚɗɋ ɨɛɥɚɞɚɟɬ ɫɪɟɞɧɟɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɶɸ, ɚ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɨ, ɜɵɪɚɛɚɬɵɜɚɸɬɫɹ 
ɨɛɴɟɦɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɱɟɝɨ, ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɫɭɦɦɵ ɧɚɥɨɝɨɜ ɧɚ ɩɪɢɛɵɥɶ ɢ 
ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ, ɜɵɩɥɚɱɢɜɚɟɦɨɣ ɫɬɚɧɰɢɟɣ ɝɨɫɭɞɚɪɫɬɜɭ. 

 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜɵɦ 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. 
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Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 655,783 675,723 697,052 716,386 735,153 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 97,306 99, 134 99,134 99,740 99,740 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 652,382 672,322 693,651 712,986 731,752 

EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 

ɦɥɧ.ɪɭɛ. 414,566 509,448 541, 037 565,801 585,165 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 

ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 82,913 101,890 108,207 113,160 117,033 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 407,777 407,559 432,830 452,641 468,132 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

 
ɇɚ ɪɢɫɭɧɤɟ 8.2 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɝɨɞɚɦ. 
 

 
 

Ɋɢɫɭɧɨɤ 8.2 - ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ.ɪɭɛ. 
 
ȼ ɫɜɹɡɢ ɫ ɪɨɫɬɨɦ ɰɟɧ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɜ ɩɥɚɧɢɪɭɟɦɨɦ ɩɟɪɢɨɞɟ 
ɩɪɢɜɟɞɟɬ ɤ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɪɨɫɬɭ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. 

 
8.5 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
 
Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3 
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Ɋɢɫɭɧɨɤ 8.3 - Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ, ɦɥɧ.ɪɭɛ. 
 

ȼ ɩɟɪɢɨɞ ɫ 2020-2021 ɝɝ. ɜɨɡɜɟɞɟɧɢɟ ɩɥɨɬɢɧɵ, ɭɫɬɚɧɨɜɤɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚɦɟɬɟɧ ɫɩɚɞ ɞɟɧɟɠɧɨɝɨ ɩɨɬɨɤɚ ɜ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɫɬɨɪɨɧɭ. 

ɋ 2021-2029 ɝɝ. ɭɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 2 ɢ 3 ɨɱɟɪɟɞɢ, ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ 
ɧɚɛɥɸɞɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ. 

ɉɟɪɟɫɟɱɟɧɢɟ ɝɪɚɮɢɤɚ ɫ ɨɫɶɸ ɚɛɫɰɢɫɫ ɫɜɹɡɚɧɨ ɫ ɧɚɱɚɥɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɞɟɧɟɠɧɨɦɭ 
ɩɨɬɨɤɭ. 

 
8.6 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

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

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ; 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ; 
4. ɂ ɬ.ɞ. 
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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 Ɇɚɧɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

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

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

 
8.7 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ɇɚɧɫɤɨɣ  Ƚɗɋ 
ɧɚ ɪɟɤɟ Ɇɚɧɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɹ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ,% 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 151 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 15 ,156 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,01 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 11,67 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉȼɬ∙ɱ 1,69 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉȼɬ 73524,39 

 
ɂɫɯɨɞɹ ɢɡ ɬɚɛɥɢɰɵ 8.8 ɜɢɞɧɨ, ɱɬɨ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 

151 ɦɟɫɹɰ (15,6 ɝɨɞɚ). Ⱦɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɨɤɭɩɚɟɦɨɫɬɶ 
ɩɪɨɟɤɬɚ ɛɭɞɟɬ ɪɚɧɶɲɟ ɫɪɨɤɚ ɟɝɨ ɨɤɨɧɱɚɧɢɹ, ɬɚɤ ɤɚɤ ɤɨɧɟɱɧɵɣ ɫɪɨɤ ɫɨɫɬɚɜɥɹɟɬ 
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300 ɦɟɫɹɰɟɜ(25 ɥɟɬ). ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɪɚɜɟɧ 1,01ɪɭɛ., ɬɚɤ ɤɚɤ ɨɧ ɛɨɥɶɲɟ 
ɟɞɢɧɢɰɵ, ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 

ɉɨɤɚɡɚɬɟɥɶ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
ɹɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɝɨɞɧɵɦ ɞɥɹ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɢ ɩɪɢɧɟɫɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɞɨɯɨɞ ɧɚ 
ɜɥɨɠɟɧɧɵɣ ɤɚɩɢɬɚɥ. 

 
8.8 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 2020 2021 2022 2023 2024 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 10,217 12,260 105,805 145,415 275,536 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 0,060 10,658 23,279 25,789 25,177 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.Ɋɭɛɥɟɣ 10,277 22,919 129, 084 171,204 300,712 

 
ɉɟɪɟɱɢɫɥɟɧɢɟ ɧɚɱɢɫɥɹɟɦɵɯ ɧɚɥɨɝɨɜ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 

ɛɸɞɠɟɬ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɨɛɳɟɫɬɜɟɧɧɭɸ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ. 
 
8.9 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

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

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

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) ɐɟɧɚ ɫɛɵɬɚ; 
ɜ) ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ PI ɩɨɞ ɜɥɢɹɧɢɟɦ ɧɚɥɨɝɨɜ, ɰɟɧɵ ɫɛɵɬɚ, ɢ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ, ɢɡɨɛɪɚɠɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 
8.4,8.5, 8.6. 
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Ɋɢɫɭɧɨɤ 8.4 - ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 

ɂɡ ɝɪɚɮɢɤɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 8.4 ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ 
ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ PI. 

 

 
 

Ɋɢɫɭɧɨɤ 8.5 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
 

Ʉɚɤ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ ɢɡ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫɭɧɤɟ 8.5 ɧɚ ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ 
ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɰɟɧɚ ɫɛɵɬɚ, ɬɚɤ ɤɚɤ ɩɪɢ ɟё ɩɨɜɵɲɟɧɢɢ 
ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɬɧɨɟ ɭɥɭɱɲɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɚ. 
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Ɋɢɫɭɧɨɤ 8.6 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɭ 
ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ. 
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9 ȼɢɞɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɍɱɚɫɬɢɟ Ƚɗɋ ɜ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɢ 
ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

 
9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
ɑɚɫɬɨɬɚ ɩɟɪɟɦɟɧɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ - ɨɞɢɧ ɢɡ ɝɥɚɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɝɟɧɟɪɚɬɨɪɚɦɢ Ƚɗɋ, 
ɬɪɟɛɭɸɳɟɣ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɭɬɟɦ ɩɨɞɞɟɪɠɚɧɢɹ ɛɚɥɚɧɫɚ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ. 

ɉɨɞɞɟɪɠɚɧɢɟ ɱɚɫɬɨɬɵ ɧɚ ɭɪɨɜɧɟ, ɤɨɬɨɪɵɣ ɛɥɢɡɨɤ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ, 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɛɨɥɶɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɩɨɞɞɟɪɠɚɧɢɟ ɬɪɟɛɭɟɦɨɣ ɱɚɫɬɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, 
ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɵɯ ɨɛɳɢɯ ɜɧɟɲɧɢɯ ɨɛɦɟɧɨɜ ɦɨɳɧɨɫɬɶɸ ɦɟɠɞɭ 
ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ, ɤɚɠɞɚɹ ɢɡ ɷɧɟɪɝɨɫɢɫɬɟɦ ɞɨɥɠɧɚ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɪɟɠɢɦɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ. 

ȼɥɢɹɧɢɟ ɱɚɫɬɨɬɵ: 
• ɧɚ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ: ɩɨɜɵɲɟɧɧɚɹ ɜɢɛɪɚɰɢɹ, 

ɢɡɧɨɫ ɬɭɪɛɢɧ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ; 
• ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɧɚɝɪɭɡɤɢ ɩɨ ɱɚɫɬɨɬɟ - ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ 

ɩɨɬɪɟɛɥɟɧɢɹ ɨɬ ɱɚɫɬɨɬɵ (ɢɡɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɦɟɯɚɧɢɡɦɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ); 

• ɜɨɡɧɢɤɧɨɜɟɧɢɟ «ɥɚɜɢɧɵ ɱɚɫɬɨɬɵ» ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ; 
• ɡɚɜɢɫɢɦɨɫɬɶ ɢɧɞɭɤɬɢɜɧɨɝɨ ɢ ɟɦɤɨɫɬɧɨɝɨ ɡɧɚɱɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 

ɷɥɟɦɟɧɬɨɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɨɬ ɱɚɫɬɨɬɵ; 
• ɜɨɥɧɨɜɨɣ ɯɚɪɚɤɬɟɪ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɱɚɫɬɨɬɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ 

ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
Ɂɚɞɚɱɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɫɨɟɞɢɧɟɧɢɢ 

ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɱɟɬɵɪɟ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɟ ɡɚɞɚɱɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 9.1. 



 

127 
 

 
 

Ɋɢɫɭɧɨɤ 9.1 - Ɉɪɝɚɧɢɡɚɰɢɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ 
 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɞɟɣɫɬɜɢɹɦɢ ɩɟɪɜɢɱɧɨɣ (ɈɉɊɑ ɢ ɇɉɊɑ), ɜɬɨɪɢɱɧɨɣ ɢ ɬɪɟɬɢɱɧɨɣ ɫɢɫɬɟɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɫɢɧɯɪɨɧɧɨɣ ɤɨɪɪɟɤɰɢɟɣ ɜɪɟɦɟɧɢ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɨɜ ɨɩɟɪɚɬɢɜɧɨ-
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

- ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɬɚɛɢɥɶɧɨɫɬɶ ɱɚɫɬɨɬɵ ɫɨɜɦɟɫɬɧɵɦɢ ɭɫɢɥɢɹɦɢ ɜɫɟɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 
ɩɨɬɪɟɛɢɬɟɥɟɣ, ɬɨ ɟɫɬɶ ɩɨɞɞɟɪɠɚɧɢɟ ɨɬɤɥɨɧɟɧɢɣ ɱɚɫɬɨɬɵ ɜ ɞɨɩɭɫɬɢɦɵɯ 
ɩɪɟɞɟɥɚɯ ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɨɛɳɟɝɨ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɜ ɥɸɛɨɣ ɱɚɫɬɢ 
ɨɛɴɟɞɢɧɟɧɢɹ ɢ ɩɨ ɥɸɛɨɣ ɩɪɢɱɢɧɟ, ɜɤɥɸɱɚɹ ɚɜɚɪɢɣɧɭɸ ɫɢɬɭɚɰɢɸ ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɦɨɳɧɨɫɬɢ, ɱɬɨɛɵ ɛɟɡɨɩɚɫɧɨ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ 
ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɪɢɫɤ ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɟɦɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ; 

 ɨɛɳɟɟ ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ (ɈɉɊɑ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ 
ɜɫɟɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ. ɈɉɊɑ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ 
ɞɟɣɫɬɜɢɟɦ ɪɟɝɭɥɹɬɨɪɨɜ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɤɚɤ ɩɪɢ ɝɪɭɩɩɨɜɨɦ, ɬɚɤ ɢ ɩɪɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ 
ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ; 

 ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ (ɇɉɊɑ) 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɞɟɥɟɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ (ɷɧɟɪɝɨɛɥɨɤɚɯ), ɜɵɛɪɚɧɧɵɯ 
ɞɥɹ ɨɤɚɡɚɧɢɹ ɫɢɫɬɟɦɧɵɯ ɭɫɥɭɝ. Ƚɟɧɟɪɢɪɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɭɱɚɫɬɜɭɸɳɟɟ ɜ 
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ɇɉɊɑ ɫ ɡɚɞɚɧɧɵɦ ɪɟɡɟɪɜɨɦ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɝɞɚ ɜɟɥɢɱɢɧɚ 
ɬɪɟɛɭɟɦɨɣ ɩɟɪɜɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɟɜɵɲɚɟɬ ɡɚɞɚɧɧɵɣ ɩɟɪɜɢɱɧɵɣ ɪɟɡɟɪɜ, 
ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ ɩɟɪɜɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɨɝɪɚɧɢɱɟɧɧɨɦ ɬɨɥɶɤɨ ɞɨɩɭɫɬɢɦɨɫɬɶɸ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɬɪɟɛɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɢ ɩɥɚɧɨɜɵɯ ɪɟɠɢɦɨɜ ɨɛɦɟɧɚ ɦɨɳɧɨɫɬɶɸ ɦɟɠɞɭ 
ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ (ɪɟɝɢɨɧɚɦɢ), ɭɫɬɪɚɧɟɧɢɟ ɩɟɪɟɝɪɭɡɨɤ ɬɪɚɧɡɢɬɧɵɯ ɫɜɹɡɟɣ ɢ 
ɫɟɱɟɧɢɣ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɫɬɨɹɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 
ɫ ɩɨɦɨɳɶɸ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ ɪɟɡɟɪɜɚ; 

- ɬɪɟɬɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬ  ɫɩɟɰɢɚɥɶɧɨ 
ɜɵɞɟɥɟɧɧɵɣ ɬɪɟɬɢɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɫɬɨɹɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɟɪɜɢɱɧɨɝɨ ɢ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɪɢ ɩɨɦɨɳɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɪɟɡɟɪɜɨɜ; 

- ɤɨɪɪɟɤɰɢɹ ɫɢɧɯɪɨɧɧɨɝɨ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɤɨɪɪɟɤɰɢɸ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ, ɭɫɬɪɚɧɟɧɢɟ ɨɲɢɛɤɢ ɫɢɧɯɪɨɧɧɨɝɨ 
ɜɪɟɦɟɧɢ, ɜɵɡɵɜɚɸɳɟɟ ɨɬɤɥɨɧɟɧɢɹ ɮɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɨɛɦɟɧɨɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɢ ɦɨɳɧɨɫɬɶɸ ɨɬ ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɞɨɝɨɜɨɪɧɵɯ ɡɧɚɱɟɧɢɣ. 

 
9.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
ȿɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ Ɋɨɫɫɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɟ ɫɢɧɯɪɨɧɧɵɟ 

ɡɨɧɵ. 
ɉɟɪɜɚɹ ɫɢɧɯɪɨɧɧɚɹ ɡɨɧɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɫɟ ɨɛɴɟɞɢɧɟɧɧɵɟ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɤɪɨɦɟ ɨɛɴɟɞɢɧɟɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤɚ. 
ȼɬɨɪɚɹ ɫɢɧɯɪɨɧɧɚɹ ɡɨɧɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɛɴɟɞɢɧɟɧɧɭɸ ɷɧɟɪɝɨɫɢɫɬɟɦɭ 

ȼɨɫɬɨɤɚ, ɤɨɬɨɪɚɹ ɪɚɛɨɬɚɟɬ ɢɡɨɥɢɪɨɜɚɧɧɨ ɨɬ ɩɟɪɜɨɣ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɵ. 
ȼ ɩɟɪɜɨɣ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ ȿɗɋ Ɋɨɫɫɢɢ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ, ɭɫɪɟɞɧɟɧɧɵɟ ɡɚ 

20-ɫɟɤɭɧɞɧɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ, ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɪɟɞɟɥɚɯ 50±0,05 Ƚɰ ɫ 
ɞɨɩɭɫɬɢɦɵɦ ɨɬɤɥɨɧɟɧɢɟɦ ɱɚɫɬɨɬɵ ɜ ɩɪɟɞɟɥɚɯ 50±0,2 Ƚɰ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ 
ɱɚɫɬɨɬɵ ɞɨ ɭɪɨɜɧɹ 50±0,05 Ƚɰ ɧɚ ɜɪɟɦɹ, ɧɟ ɛɨɥɟɟ 15 ɦɢɧɭɬ. 

ȼɨ ɜɬɨɪɨɣ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ ȿɗɋ Ɋɨɫɫɢɢ - ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɧɵɟ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɜ ɷɧɟɪɝɨɪɚɣɨɧɚɯ, ɜɪɟɦɟɧɧɨ 
ɜɵɞɟɥɟɧɧɵɯ ɧɚ ɢɡɨɥɢɪɨɜɚɧɧɭɸ ɪɚɛɨɬɭ ɨɬ ɩɟɪɜɨɣ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɵ ȿɗɋ 
Ɋɨɫɫɢɢ, ɚ ɬɚɤɠɟ ɜ ɩɟɪɜɨɣ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ ȿɗɋ Ɋɨɫɫɢɢ ɜ ɩɟɪɢɨɞ ɜɵɧɭɠɞɟɧɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ: 

-ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ, ɭɫɪɟɞɧɟɧɧɵɟ ɡɚ 20-ɫɟɤɭɧɞɧɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɪɟɞɟɥɚɯ 50±0,2 Ƚɰ ɜ ɬɟɱɟɧɢɟ ɧɟ ɦɟɧɟɟ 22,8 ɱɚɫɚ ɧɟ ɜɵɯɨɞɹ ɡɚ 
ɩɪɟɞɟɥɵ 50±0,4 Ƚɰ; 

-ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɱɚɫɬɨɬɵ ɞɨ ɭɤɚɡɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɡɚ ɜɪɟɦɹ, ɧɟ ɛɨɥɟɟ 1,2 ɱɚɫɚ. 

ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ɞɨɩɭɫɤɚɟɬ ɭɱɚɫɬɢɟ ɷɧɟɪɝɨɛɥɨɤɨɜ ɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɨ ɜɫɟɯ ɜɢɞɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɬɪɟɛɨɜɚɧɢɹ ɞɥɹ 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D1%8B%D0%B9_%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D0%95%D0%B4%D0%B8%D0%BD%D0%BE%D0%B9_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B
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ɤɚɠɞɨɝɨ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ 
ɭɱɚɫɬɢɹ ɜ ɞɪɭɝɢɯ ɜɢɞɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ȼ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɢ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ ɧɟɩɪɟɪɵɜɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɰɟɥɶɸ ɩɨɞɞɟɪɠɚɧɢɹ 
ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ ɜ ɩɪɟɞɟɥɚɯ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɹɦɢ 
Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ȽɈɋɌ 34184-2017 «ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 
ɫɢɫɬɟɦɵ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɹ». Ʉɨɧɬɪɨɥɶ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ 
ɱɚɫɬɨɬɵ ɢ ɩɨɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɫɨɟɞɢɧɟɧɢɢ. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ». 

 
9.3 ɉɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɛɳɟɦɭ 

ɩɟɪɜɢɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ 
 
ɉɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ - ɷɬɨ ɩɪɨɰɟɫɫ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɟɪɜɢɱɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, 
ɜɵɡɜɚɧɧɵɣ ɢɡɦɟɧɟɧɢɟɦ ɱɚɫɬɨɬɵ ɢ ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɷɬɨɝɨ 
ɢɡɦɟɧɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɬɚɛɢɥɶɧɵɣ ɜɵɜɨɞ ɧɟɨɛɯɨɞɢɦɨɣ ɩɟɪɜɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɦɨɦɟɧɬɚ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɱɚɫɬɨɬɚ ɧɟ ɜɟɪɧɟɬɫɹ ɤ 
ɧɨɪɦɚɥɶɧɨɦɭ ɭɪɨɜɧɸ (ɞɨ ɜɨɡɜɪɚɬɚ ɱɚɫɬɨɬɵ ɜ ɡɚɞɚɧɧɭɸ ɡɨɧɭ 
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɟɪɜɢɱɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ) ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɧɚɪɭɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɨɬɤɥɨɧɟɧɢɹɯ ɱɚɫɬɨɬɵ. 

Ɉɛɳɟɟ ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ (ɈɉɊɑ) - ɩɟɪɜɢɱɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɜɵɩɨɥɧɹɟɦɨɟ ɜ ɪɚɦɤɚɯ ɢɦɟɸɳɢɯɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɟɪɜɢɱɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ 
(ɷɧɟɪɝɨɛɥɨɤɚɦɢ) ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɟɪɜɢɱɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɢ ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ 
ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɢ 
ɡɧɚɱɢɬɟɥɶɧɵɯ ɱɚɫɬɨɬɧɵɯ ɨɬɤɥɨɧɟɧɢɹɯ. 

ȼɫɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ȿɗɋ ɢ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ 
ɞɨɥɠɧɵ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɈɉɊɑ. Ɉɛɹɡɚɬɟɥɶɧɨɟ ɭɱɚɫɬɢɟ ɨɛɭɫɥɨɜɥɟɧɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɬɨɝɨ, ɱɬɨɛɵ ɤɚɠɞɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɛɵɥɚ ɝɨɬɨɜɚ ɤ ɚɜɚɪɢɣɧɨɦɭ 
ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɱɚɫɬɨɬɵ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ 
ɜɨɡɦɨɠɧɨɫɬɟɣ. 

Ⱦɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ, ɭɱɚɫɬɜɭɸɳɟɝɨ ɜ ɈɉɊɑ: 

 «ɦɟɪɬɜɚɹ» ɡɨɧɚ ɩɟɪɜɢɱɧɨɣ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ - 
ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ 
ɩɟɪɜɢɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ «ɦɟɪɬɜɨɣ ɡɨɧɵ» 
ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɜɧɨ ɡɨɧɟ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɟɪɜɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɨɛɳɚɹ ɡɨɧɚ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋȺɊ ɬɭɪɛɢɧɵ, ɱɚɫɬɨɬɧɵɣ 
ɤɨɪɪɟɤɬɨɪ ɪɟɝɭɥɹɬɨɪɚ ɦɨɳɧɨɫɬɢ), ɧɟ ɛɨɥɟɟ (50 ± 0,075) Ƚɰ. 
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 ɡɨɧɚ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ - 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɨɬ ɥɸɛɨɝɨ ɟɟ 
ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɥɸɛɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɟɟ ɢɡɦɟɧɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɭɱɚɫɬɢɟ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɧɟ ɝɚɪɚɧɬɢɪɭɟɬɫɹ. 
Ɂɨɧɚ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɟɪɜɢɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ - ɷɬɨ ɫɭɦɦɚ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧ ɢ ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɩɟɪɜɢɱɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ. 

Ɂɨɧɚ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,05 Ƚɰ ɞɥɹ ɝɟɧɟɪɢɪɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɬɭɪɛɢɧɚɦɢ, ɫɧɚɛɠɟɧɧɵɦɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ 
ɪɟɝɭɥɹɬɨɪɚɦɢ, ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,15 Ƚɰ ɞɥɹ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɬɭɪɛɢɧɚɦɢ, ɫɧɚɛɠɟɧɧɵɦɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɟɝɭɥɹɬɨɪɚɦɢ. 

 ɫɬɚɬɢɡɦ ɫɢɫɬɟɦɵ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɪɟɝɭɥɹɬɨɪɚ ɫɤɨɪɨɫɬɢ ɬɭɪɛɢɧɵ (ɪɟɝɭɥɹɬɨɪɚ ɦɨɳɧɨɫɬɢ) ɨɬ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ. 

ɋɬɚɬɢɡɦ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɜ ɞɢɚɩɚɡɨɧɟ 4,0–5,0 % 
ɞɥɹ ɷɧɟɪɝɨɛɥɨɤɨɜ ɫ ɩɚɪɨɜɵɦɢ ɢ ɝɚɡɨɜɵɦɢ ɬɭɪɛɢɧɚɦɢ ɢ ɜ ɞɢɚɩɚɡɨɧɟ 4,5–6,0 % 
ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧ. 

 ɞɢɚɩɚɡɨɧ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɞɨɯɨɞɢɬɶ ɞɨ ɡɧɚɱɟɧɢɣ 
20% ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 

 ɜɪɟɦɹ ɭɱɚɫɬɢɹ ɜ ɈɉɊɑ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨɡɜɪɚɬɨɦ ɱɚɫɬɨɬɵ ɜ ɦɟɪɬɜɭɸ 
ɡɨɧɭ ɪɟɝɭɥɹɬɨɪɚ. 

ȼɟɥɢɱɢɧɚ ɩɟɪɜɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ʟ˒ (ʟ˒%) ɜɵɞɚɜɚɟɦɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɟɤɭɳɟɝɨ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ ɜ ɩɪɟɞɟɥɚɯ ɭɤɚɡɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɨɬɤɥɨɧɟɧɢɣ 
ɦɨɳɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ (9.1): 

 ʟ˒%=
ʟ˒ʟːˑˏ ሺ%ሻ = − ଵ଴଴ௌ% ∙ ∆௙ɪ௙ɧ

ሺ%ሻ, (9.1) 

 
ɝɞɟ S% - ɫɬɚɬɢɡɦ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɩɪɟɞɟɥɚɯ 4÷6%; ʟːˑˏ - ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɷɧɟɪɝɨɛɥɨɤɚ, Ɇȼɬ; ∆ ɪ݂ - ɮɢɤɫɢɪɭɟɦɨɟ ɫɢɫɬɟɦɨɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ ɨɬɤɥɨɧɟɧɢɟ 
ɱɚɫɬɨɬɵ ɨɬ ɛɥɢɠɚɣɲɟɝɨ ɤɪɚɹ ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋȺɊ ɬɭɪɛɢɧɵ; 

ɧ݂ - ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, ɪɚɜɧɚɹ 50 Ƚɰ. 
ɉɪɢ ɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɬɤɥɨɧɟɧɢɹɯ ɱɚɫɬɨɬɵ ɷɧɟɪɝɨɛɥɨɤ ɞɨɥɠɟɧ 

ɫɬɚɛɢɥɶɧɨ ɩɨɞɚɜɚɬɶ ɩɟɪɜɢɱɧɭɸ ɦɨɳɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɪɚɧɢɰɟ 
ɞɢɚɩɚɡɨɧɚ. 

 
9.3.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɭɱɚɫɬɢɹ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ (ɷɧɟɪɝɨɛɥɨɤɨɜ, ɨɱɟɪɟɞɟɣ) ɜ ɈɉɊɑ 
 
Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɧɚ ɤɚɠɞɨɣ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ 

ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɩɨɫɬɨɹɧɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɭɱɚɫɬɢɹ ɤɚɠɞɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ ɜ 
ɈɉɊɑ. 
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ɉɪɨɢɡɜɨɞɹɬɫɹ ɢɡɦɟɪɟɧɢɹ: 
• ɬɟɤɭɳɟɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ  ܲ, Ɇȼɬ ɫ ɬɨɱɧɨɫɬɶɸ ɧɟ ɯɭɠɟ 

1% ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
• ɬɟɤɭɳɟɣ ɱɚɫɬɨɬɵ ݂, Ƚɰ ɫ ɬɨɱɧɨɫɬɶɸ ɧɟ ɯɭɠɟ 0,01 Ƚɰ. 
Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
• ɬɟɤɭɳɟɟ ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ∆݂, Ƚɰ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, 

ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ (9.2). 
 ∆݂ = ݂ − ݂ː ˑˏ, ʒ˙. . (9.2) 

 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɫɱɟɬɧɨɣ ɜɟɥɢɱɢɧɵ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ ∆݂˓  

ɩɪɢɧɢɦɚɟɬɫɹ: ∆݂˓ = Ͳ - ɩɪɢ ɨɬɤɥɨɧɟɧɢɹɯ ɱɚɫɬɨɬɵ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ ɡɨɧɭ 
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ሺ݂ː ˚, ʒ˙) / «ɦёɪɬɜɭɸ ɩɨɥɨɫɭ» ሺ݂ˏ ˒, ʒ˙) ɩɟɪɜɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ; ∆݂˓ = ሺ݂ − ଴݂ሻ − ݂ː ˚ሺ݂ˏ ˒ሻ - ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɱɚɫɬɨɬɵ ɨɬ ɢɫɯɨɞɧɨɣ ɧɚ 
ɜɟɥɢɱɢɧɭ, ɩɪɟɜɵɲɚɸɳɭɸ ɡɨɧɭ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ «ɦёɪɬɜɭɸ ɩɨɥɨɫɭ» 
ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɂɧɚɤ ɦɢɧɭɫ ɜ ɮɨɪɦɭɥɟ ɨɡɧɚɱɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɜɵɞɚɱɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɩɟɪɜɢɱɧɨɣ ɦɨɳɧɨɫɬɢ (ɧɚ ɪɚɡɝɪɭɡɤɭ) ɩɪɢ ɩɨɜɵɲɟɧɢɢ 
ɱɚɫɬɨɬɵ ɢ ɧɚɨɛɨɪɨɬ; ∆݂˓ = ሺ݂ − ଴݂ሻ + ݂ː ˚ሺ݂ˏ ˒ሻ – ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɨɬ ɢɫɯɨɞɧɨɣ ɧɚ 
ɜɟɥɢɱɢɧɭ ɩɪɟɜɵɲɚɸɳɭɸ ɡɨɧɭ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ / «ɦёɪɬɜɭɸ ɩɨɥɨɫɭ» ሺ݂ˏ ˒, ʒ˙) ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

• Ɉɬɤɥɨɧɟɧɢɟ ɬɟɤɭɳɟɣ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɛɥɨɤɚ ܲ ɨɬ ɩɥɚɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ. 
Ɏɚɤɬɢɱɟɫɤɚɹ ɜɟɥɢɱɢɧɚ, ɨɛɟɫɩɟɱɢɜɚɟɦɨɣ ɝɟɧɟɪɢɪɭɸɳɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ: 
 ∆ܲ˒ = ܲ − ଴ܲ, Ɇȼɬ, (9.3) 

 
ɝɞɟ ܲ, ʛʑ˕ - ɬɟɤɭɳɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɜɵɛɪɚɧɧɵɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ; ଴ܲ - ɢɫɯɨɞɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɫɯɨɞɧɨɣ ɱɚɫɬɨɬɟ, ɞɨ ɧɚɱɚɥɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɩɪɨɰɟɫɫɨɦ ɦɨɧɢɬɨɪɢɧɝ ɞɨɥɠɟɧ ɛɵɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ, ɚ ɢɧɮɨɪɦɚɰɢɹ ɨ 
ɦɨɧɢɬɨɪɢɧɝɟ ɞɨɥɠɧɚ ɯɪɚɧɢɬɶɫɹ ɧɟ ɦɟɧɟɟ 1 ɦɟɫɹɰɚ ɢ ɩɪɟɞɫɬɚɜɥɹɬɶɫɹ ɜ 
ɬɚɛɥɢɱɧɨɣ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɮɨɪɦɟ, ɩɨɡɜɨɥɹɸɳɟɣ ɨɰɟɧɢɬɶ ɤɚɱɟɫɬɜɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɫɥɭɱɚɟ ɨɬɤɥɨɧɟɧɢɣ ɱɚɫɬɨɬɵ. 

Ⱦɚɧɧɵɟ ɦɨɧɢɬɨɪɢɧɝɚ ɞɥɹ ɫɥɭɱɚɟɜ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ ±0,20 Ƚɰ ɢɥɢ ɛɨɥɟɟ 
ɞɨɥɠɧɵ ɯɪɚɧɢɬɶɫɹ ɜ ɚɪɯɢɜɚɯ ɧɟ ɦɟɧɟɟ 1 ɝɨɞɚ. Ⱦɚɧɧɵɟ ɦɨɧɢɬɨɪɢɧɝɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɬɩɪɚɜɥɟɧɵ ɩɨ ɡɚɩɪɨɫɭ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɰɟɧɬɪ ɋɈ ɢ ɇɉ 
«ȺɌɋ». 
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ȼ ɞɢɫɩɟɬɱɟɪɫɤɢɯ ɩɭɧɤɬɚɯ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɢ ɟɝɨ ɮɢɥɢɚɥɨɜ ɞɨɥɠɟɧ 
ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɩɨɫɬɨɹɧɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɭɱɚɫɬɢɹ ɜ ɈɉɊɑ ɤɚɠɞɨɣ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɚɛɨɱɟɣ ɡɨɧɟ. 

 
9.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɨɪɦɢɪɨɜɚɧɧɨɦɭ ɩɟɪɜɢɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ 

ɱɚɫɬɨɬɵ 
 
ɇɨɪɦɢɪɨɜɚɧɧɨɟ ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ (ɇɉɊɑ) ɹɜɥɹɟɬɫɹ 

ɩɟɪɜɢɱɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɦ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɤɚɱɟɫɬɜɚ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ 
ɧɚɞёɠɧɨɫɬɢ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹ ɜɵɞɟɥɟɧɧɵɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ 
(ɷɧɟɪɝɨɛɥɨɤɚɦɢ) ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ 
ɪɟɡɟɪɜɵ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɥɚɧɢɪɭɸɬɫɹ ɢ ɧɟɩɪɟɪɵɜɧɨ 
ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ. ɗɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɞɥɹ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ (ɩɚɪɚɦɟɬɪɚɦɢ) ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ʉɚɠɞɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɷɧɟɪɝɨɛɥɨɤɭ ɧɚɡɧɚɱɟɧɵ: 
-ɜɟɥɢɱɢɧɚ ɩɟɪɜɢɱɧɨɝɨ ɪɟɡɟɪɜɚ ɞɥɹ ɡɚɝɪɭɡɤɢ ɢ ɪɚɡɝɪɭɡɤɢ; 
-ɡɧɚɱɟɧɢɟ ɦёɪɬɜɨɣ ɡɨɧɵ ɫɢɫɬɟɦɵ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 
-ɜɟɥɢɱɢɧɚ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ ɩɨɥɧɨɣ ɦɨɛɢɥɢɡɚɰɢɢ ɪɟɡɟɪɜɚ (ɢɥɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɫɬɚɬɢɡɦɚ ɩɟɪɜɢɱɧɨɣ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɷɧɟɪɝɨɛɥɨɤɚ). 

ɉɪɨɱɢɟ, ɩɨɫɬɨɹɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɇɉɊɑ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɨɝɨɜɨɪɨɦ, ɚ 
ɩɥɚɧɨɜɚɹ ɦɨɳɧɨɫɬɶ - ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ ɝɪɚɮɢɤɚɦɢ. 

ɋɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟ 
ɨɫɧɚɳɟɧɧɨɝɨ ɪɟɝɭɥɹɬɨɪɨɦ ɦɨɳɧɨɫɬɢ (ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ ɪɟɝɭɥɹɬɨɪ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ), ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.2. 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɫɬɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɦɤɚɯ ɩɪɨɜɟɪɤɢ ɝɨɬɨɜɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ 
ɭɱɚɫɬɢɸ ɜ ɈɉɊɑ (ɧɟɥɢɧɟɣɧɨɫɬɶ ɬɢɩɚ «ɥɸɮɬ»). 

Ɏɚɤɬɢɱɟɫɤɚɹ ɫɬɟɩɟɧɶ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɱɚɫɬɨɬɵ (݂ː+̊) ɢ ɫ 
ɟɟ ɭɦɟɧɶɲɟɧɢɟɦ (݂ː−̊) ɦɨɠɟɬ ɧɟ ɫɨɜɩɚɞɚɬɶ ɢ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɮɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɞɥɹ ɡɚɝɪɭɡɤɢ ɢɥɢ ɪɚɡɝɪɭɡɤɢ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ ɧɭɥɹ ɞɨ ɧ݂ч. 

Ɉɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɬɟɤɭɳɟɣ 
ɱɚɫɬɨɬɵ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ݐ଴, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɱɚɥɭ ɩɪɨɰɟɫɫɚ ɨɬɤɥɨɧɟɧɢɹ 
ɱɚɫɬɨɬɵ ɨɬ ɢɫɯɨɞɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚ ± 0,2 Ƚɰ ɢɥɢ ɛɨɥɟɟ. 
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Ɋɢɫɭɧɨɤ 9.2 - ɋɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟ 
ɨɫɧɚɳɟɧɧɨɝɨ ɪɟɝɭɥɹɬɨɪɨɦ ɦɨɳɧɨɫɬɢ 

 
ɋɬɚɬɢɱɟɫɤɚɹ ɱɚɫɬɨɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɫɧɚɛɠɟɧɧɚɹ ɪɟɝɭɥɹɬɨɪɨɦ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɱɚɫɬɨɬɧɵɦ ɤɨɪɪɟɤɬɨɪɨɦ, 
ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.3 (ɧɟɥɢɧɟɣɧɨɫɬɶ ɬɢɩɚ «ɦɟɪɬɜɚɹ ɡɨɧɚ»). 

Ɋɟɝɭɥɹɬɨɪ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɩɨɜɵɲɚɟɬ ɬɨɱɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɫɬɚɬɢɱɟɫɤɨɣ ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 
ɝɟɧɟɪɢɪɭɟɦɨɣ ɪɟɝɭɥɹɬɨɪɨɦ ɫɤɨɪɨɫɬɢ ɬɭɪɛɢɧɵ. 

ȼɟɥɢɱɢɧɚ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ ɜ ɪɟɝɭɥɹɬɨɪɟ ɦɨɳɧɨɫɬɢ ɮɨɪɦɢɪɭɟɬɫɹ ɤɚɤ 
ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɬɟɤɭɳɢɦ ɡɧɚɱɟɧɢɟɦ ɱɚɫɬɨɬɵ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ 50 Ƚɰ, 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɧɚ ɡɧɚɱɟɧɢɟ «ɦɟɪɬɜɨɣ ɡɨɧɵ» ɦ݂ɩ. 

 

 
 

Ɋɢɫɭɧɨɤ 9.3 - ɋɬɚɬɢɱɟɫɤɚɹ ɱɚɫɬɨɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɟɧɟɪɢɪɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɧɚɳɟɧɧɨɝɨ ɪɟɝɭɥɹɬɨɪɨɦ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɱɚɫɬɨɬɧɵɦ 

ɤɨɪɪɟɤɬɨɪɨɦ 
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ɋɬɚɬɢɡɦ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 9.4. 
 ܵ = ∆௙𝑝/௙ː ˑˏʟ˒/ʟːˑˏ  (9.4) 

 
Ɂɧɚɱɟɧɢɟ ɫɬɚɬɢɡɦɚ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 4-6% ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɩɟɪɜɢɱɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ 
(ɬɭɪɛɢɧɵ Ɋɑȼ) ɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɩɭɬɟɦ ɨɝɪɚɧɢɱɟɧɢɹ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ. 

ɋ ɦɟɧɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɫɬɚɬɢɡɦɚ ɩɟɪɜɢɱɧɚɹ ɦɨɳɧɨɫɬɶ ɛɨɥɶɲɟ. ɉɪɢ 
ɭɦɟɧɶɲɟɧɢɢ ɱɚɫɬɨɬɵ ɬɪɟɛɭɟɦɚɹ ɩɟɪɜɢɱɧɚɹ ɦɨɳɧɨɫɬɶ (Ɋɩ) ɹɜɥɹɟɬɫɹ 
ɩɨɥɨɠɢɬɟɥɶɧɨɣ (ɬɪɟɛɭɟɬɫɹ ɡɚɝɪɭɡɤɚ), ɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ - ɨɬɪɢɰɚɬɟɥɶɧɨɣ 
(ɬɪɟɛɭɟɬɫɹ ɪɚɡɝɪɭɡɤɚ). 

 
9.5 ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɢ ɦɨɳɧɨɫɬɢ 
 
ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɟɠɢɦɨɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 

ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɢɫɩɟɬɱɟɪɫɤɢɯ 
ɰɟɧɬɪɨɜ: 

 ɱɚɫɬɨɬɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ (ɜ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 
ɞɟɣɫɬɜɭɸɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ), ɢɥɢ ɨɛɦɟɧ ɦɨɳɧɨɫɬɶɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɦɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɫɜɹɡɹɦɢ; 

  ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɛɦɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
(ɨɛɴɟɞɢɧɟɧɧɵɯ ɢɥɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɷɧɟɪɝɨɫɢɫɬɟɦ), ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɰɟɧɬɪɵ 
ɤɨɬɨɪɵɯ ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɨɣ ɤɨɪɪɟɤɰɢɢ ɱɚɫɬɨɬɵ 
ɨɛɦɟɧɧɨɣ ɦɨɳɧɨɫɬɢ; 

 ɦɨɧɢɬɨɪɢɧɝ ɨɛɦɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɢɥɢ ɩɟɪɟɬɨɤɨɜ ɜ ɡɚɪɚɧɟɟ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɬɪɚɧɡɢɬɧɨɣ ɫɟɬɢ ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ ɰɟɧɬɪɚɦɢ ɞɪɭɝɢɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ ɧɟ ɭɩɨɥɧɨɦɨɱɟɧɵ ɩɨɞɞɟɪɠɢɜɚɬɶ ɛɚɥɚɧɫ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ 
ɞɥɹ ɫɩɪɚɜɤɢ; 

 ɨɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɜ ɡɚɪɚɧɟɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɱɚɫɬɤɚɯ 
ɬɪɚɧɡɢɬɧɨɣ ɫɟɬɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɡɨɧ ɨɝɪɚɧɢɱɟɧɢɹ ɢɥɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 
9.5.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɭɱɚɫɬɢɸ Ƚɗɋ ɜ ɨɩɟɪɚɬɢɜɧɨɦ ɜɬɨɪɢɱɧɨɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɢ 
 

Ɉɩɟɪɚɬɢɜɧɨɟ ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɤɨɦɚɧɞɚɦ 
ɞɢɫɩɟɬɱɟɪɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɰɟɧɬɪɚ. ȼɫɟ ɞɢɫɩɟɬɱɟɪɫɤɢɟ 
ɤɨɦɚɧɞɵ ɩɨ ɢɡɦɟɧɟɧɢɸ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɜɧɟɲɧɟɣ 
ɢɧɢɰɢɚɬɢɜɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɝɪɚɮɢɤɨɜ ɝɟɧɟɪɚɰɢɢ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɭɱɚɫɬɜɭɸɳɢɟ ɜɨ ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɢ 
ɩɨɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɤɨɦɚɧɞɵ ɞɢɫɩɟɬɱɟɪɚ ɨɛ ɢɡɦɟɧɟɧɢɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɪɟɲɟɧɢɟ ɨɛ ɨɬɤɥɸɱɟɧɢɢ ɢɥɢ ɜɤɥɸɱɟɧɢɢ ɷɧɟɪɝɨɛɥɨɤɨɜ 
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ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɡɧɚɱɟɧɧɵɦ ɝɪɚɮɢɤɨɦ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ. ȼ 
ɷɬɨɦ ɫɥɭɱɚɟ ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɟɧ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɞɢɫɩɟɬɱɟɪɨɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɰɟɧɬɪɚ ɜɤɥɸɱɚɬɶ ɢɥɢ ɨɬɤɥɸɱɚɬɶ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɞɟɣɫɬɜɢɣ ɩɨ ɨɬɤɥɸɱɟɧɢɸ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɩɪɨɜɟɪɢɬɶ 
ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɪɟɡɟɪɜɚ ɞɥɹ ɡɚɝɪɭɡɤɢ ɢɥɢ ɪɚɡɝɪɭɡɤɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ 
ɨɫɬɚɜɲɢɟɫɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɭɪɨɜɧɟɣ 
ɧɚɩɪɹɠɟɧɢɹ. ȿɫɥɢ ɞɢɚɩɚɡɨɧ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɬɚɜɲɢɯɫɹ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɯ ɧɟɞɨɫɬɚɬɨɱɟɧ, ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɟɧ 
ɭɜɟɞɨɦɢɬɶ ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɩɟɪɫɨɧɚɥ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɰɟɧɬɪɚ. 

Ʉ ɦɨɦɟɧɬɭ ɢ ɬɨɱɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ ɤɨɦɚɧɞ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

 ɞɥɹ ɤɨɦɚɧɞ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɞɥɹ ɤɨɬɨɪɵɯ 
ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ ɜɪɟɦɹ ɡɚɜɟɪɲɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ, ɜɪɟɦɹ ɧɚɛɨɪɚ ɢ ɫɛɪɨɫɚ 
ɧɚɝɪɭɡɤɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɨɝɨ ɜɪɟɦɟɧɢ, ɩɪɢɧɹɬɨɝɨ ɫɢɫɬɟɦɧɵɦ 
ɨɩɟɪɚɬɨɪɨɦ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɭɱɚɫɬɧɢɤɚɦɢ ɧɚ ɨɩɬɨɜɨɦ ɪɵɧɤɟ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ; 

  ɞɥɹ ɤɨɦɚɧɞ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɞɥɹ ɤɨɬɨɪɵɯ 
ɡɚɞɚɧɨ ɜɪɟɦɹ ɨɤɨɧɱɚɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ, ɜɪɟɦɹ ɧɚɛɪɨɫɚ ɢ ɫɛɪɨɫɚ ɧɚɝɪɭɡɤɢ 
ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ ɨɤɨɧɱɚɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ; 

 ɬɨɱɧɨɫɬɶ ɧɚɛɨɪɚ ɢ ɫɛɪɨɫɚ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɨɣ ɦɢɧɭɬɵ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ 
ɤɨɦɚɧɞɵ, ɩɪɢ ɷɬɨɦ ɨɬɤɥɨɧɟɧɢɹ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ, ɧɟ 
ɩɪɟɜɵɲɚɸɳɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ±ͷ% ɢ ±ͳͷʛʑ˕ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨ; 

 ɬɨɱɧɨɫɬɶ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫ ɦɨɦɟɧɬɚ ɨɤɨɧɱɚɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɞɨ ɦɨɦɟɧɬɚ 
ɨɤɨɧɱɚɧɢɹ ɟɟ ɞɟɣɫɬɜɢɹ, ɭɤɚɡɚɧɧɨɝɨ ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɤɨɦɚɧɞɨɣ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 
ɩɟɪɢɨɞɨɜ ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɤɢ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɤɨɦɚɧɞɨɣ, ɫɱɢɬɚɟɬɫɹ 
ɜɵɩɨɥɧɟɧɧɨɣ, ɟɫɥɢ ɫɪɟɞɧɢɟ ɦɢɧɭɬɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ±ͷ% ɢ ±ͳͷʛʑ˕ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɇɟɢɫɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɟ 
ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɟ ɩɟɪɢɨɞɵ: 

 Ƚɗɋ ɪɚɛɨɬɚɸɬ ɩɨ ɤɨɦɚɧɞɚɦ ɨɬ ɫɢɫɬɟɦɵ ȺɊɑɆ; 
 ɭɱɚɫɬɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɇɉɊɑ ɢ ɈɉɊɑ ɫ ɢɫɱɟɪɩɚɧɢɟɦ 

ɪɟɡɟɪɜɚ, ɞɨɫɬɭɩɧɨɝɨ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɫ ɡɚɞɚɧɧɵɦ ɫɨɫɬɚɜɨɦ 
ɪɚɛɨɬɚɸɳɢɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ; 

  ɨɬɪɚɛɨɬɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɤɨɦɚɧɞ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ; 

 ɡɚɩɭɫɤ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ. 



 

136 
 

ɇɟɜɵɩɨɥɧɟɧɢɟ ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɤɨɦɚɧɞɵ ɧɟ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ, ɟɫɥɢ 
ɨɬɤɥɨɧɟɧɢɟ ɧɚɝɪɭɡɤɢ Ƚɗɋ ɨɬ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɨɢɡɨɲɥɨ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɷɬɚ 
ɞɢɫɩɟɬɱɟɪɫɤɚɹ ɤɨɦɚɧɞɚ ɧɟ ɦɨɝɥɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɭɫɥɨɜɢɹɯ 
ɪɚɛɨɬɵ Ƚɗɋ. 

 
9.5.2 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
ɐɟɥɶɸ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ 

ɦɨɳɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɪɟɠɢɦɚɦɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦ ɜ ɬɟɦɩɟ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɧɢɯ, ɤɨɝɞɚ ɨɩɟɪɚɬɢɜɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɧɟɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɨ. 

ɋɨɡɞɚɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ (ɐɋ) ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɦɨɳɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɧɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɣ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ. 

ɉɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɐɄɋ/ɐɋ ȺɊɑɆ, ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɨɛɦɟɧ 
ɦɨɳɧɨɫɬɢ ɩɨ ɦɟɠɫɢɫɬɟɦɧɵɦ ɭɱɚɫɬɤɚɦ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɧɚɞɟɠɧɨɫɬɢ 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦ. 

 
9.5.3 Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɬɨɪɢɱɧɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ 
 

  ȺȼɊɑɆ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɟɩɪɟɪɵɜɧɨ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ; 

  ɉɪɨɰɟɫɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ 
ɫɬɚɛɢɥɶɧɵɦ ɚɩɟɪɢɨɞɢɱɟɫɤɢɦ ɛɟɡ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɹ; 

 ȼ ɫɢɫɬɟɦɚɯ ȺɊɑɆ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɬɟɝɪɚɥɶɧɵɟ 
ɪɟɝɭɥɹɬɨɪɵ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɜ ɫɥɟɞɹɳɟɦ ɪɟɠɢɦɟ; 

 ɇɚ Ƚɗɋ, ɩɪɢɜɥɟɤɚɟɦɵɯ ɤ ȺȼɊɑɆ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɪɟɡɟɪɜ 
ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 

 ɗɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɫɧɚɳɟɧɧɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ 
ɭɩɪɚɜɥɟɧɢɹ ɦɨɳɧɨɫɬɶɸ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɨɞɤɥɸɱɟɧɵ ɤ ɰɟɧɬɪɚɥɶɧɨɣ ɫɬɚɧɰɢɢ ȺɊɑɆ, ɨɛɟɫɩɟɱɢɜɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɟɦɚ ɢ 
ɪɟɚɥɢɡɚɰɢɢ ɁȼɆ ɨɬ ɍȼɄ ɐɋ ȺɊɑɆ; 

 ɍɱɚɫɬɢɟ ɜ ȺȼɊɑɆ ɧɟ ɞɨɥɠɧɨ ɩɪɢɜɨɞɢɬɶ ɤ ɧɟɩɪɢɟɦɥɟɦɨɦɭ ɪɟɠɢɦɭ 
ɪɚɛɨɬɵ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ ɧɟ ɞɨɥɠɧɨ ɩɪɢɜɨɞɢɬɶ ɤ ɧɟɞɨɩɭɫɬɢɦɨɣ ɩɟɪɟɝɪɭɡɤɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɭɱɚɫɬɤɨɜ ɢ ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. 

 
 



 

137 
 

9.6 ȽɊȺɊɆ. ɇɚɡɧɚɱɟɧɢɟ 
 
ɋɢɫɬɟɦɚ ȽɊȺɊɆ - ɷɬɨ ɫɢɫɬɟɦɚ ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɚɤɬɢɜɧɨɣ ɢ 

ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 
 ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɩɨɞɞɟɪɠɚɧɢɹ ɪɟɠɢɦɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɨ 

ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ; 
 ɨɛɟɫɩɟɱɟɧɢɟ ɭɱɚɫɬɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɩɟɪɜɢɱɧɨɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ; 
 ɨɛɟɫɩɟɱɟɧɢɟ ɭɱɚɫɬɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜɨ ɜɬɨɪɢɱɧɨɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ; 
 ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɚɫɬɚɬɢɱɟɫɤɨɟ ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɨɣ ɱɚɫɬɨɬɵ, ɜ 

ɪɟɠɢɦɟ ɤɨɧɬɪɨɥɹ ɱɚɫɬɨɬɵ; 
 ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɚɫɬɚɬɢɱɟɫɤɨɟ ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɧɚ ɲɢɧɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɚɧɞ ɞɥɹ ɡɚɩɭɫɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɤɨɝɞɚ ɱɚɫɬɨɬɚ ɜ 

ɫɟɬɢ ɫɧɢɠɚɟɬɫɹ ɧɢɠɟ ɡɚɞɚɧɧɨɣ, ɛɟɡ ɭɜɟɥɢɱɟɧɢɹ ɧɚɝɪɭɡɤɢ; 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɚɧɞ ɧɚ ɩɭɫɤ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ ȺɊɆɨɜ ɇɋɋ ɢ 

ȾɗɆ, ɧɟ ɧɚɛɢɪɚɸɳɢɯ ɧɚɝɪɭɡɤɭ; 
 ɩɟɪɟɞɚɱɚ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɝɧɚɥɨɜ; 
 ɩɟɪɟɞɚɱɚ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɨɜ ɫɢɝɧɚɥɢɡɚɰɢɢ; 
 ɫɢɫɬɟɦɚ ȽɊȺɊɆ ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɤɨɣ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ. 
 
9.6.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ ȽɊȺɆ 

 
ɋɢɫɬɟɦɚ ȽɊȺɆ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ ɥɸɛɵɦ ɬɢɩɨɦ ɪɟɝɭɥɹɬɨɪɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 
ɞɚɧɧɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ɐɟɧɬɪɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ ȽɊȺɆ ɞɨɥɠɟɧ ɛɵɬɶ ɨɫɧɨɜɚɧ ɧɚ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɟ. 

Ɉɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 
- ɂɡɦɟɧɟɧɢɟ ɡɚɞɚɧɢɹ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɥɢɛɨ ɨɬɞɟɥɶɧɵɯ ɟɟ 

ɱɚɫɬɟɣ; 
- ɂɡɦɟɧɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɨɜ ɦɨɳɧɨɫɬɢ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 
- ɂɡɦɟɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽɊȺɆ; 
- Ɋɭɱɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɨɬ ȽɊȺɆ; 
- ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɬɟɥɟɪɟɝɭɥɢɪɨɜɚɧɢɸ ɢ ɨɬɤɥɸɱɟɧɢɟ. 
Ⱦɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ȽɊȺɆ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɪɚɬɶ 

ɢ ɩɟɪɟɧɟɫɬɢ ɫɥɟɞɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜ ɫɢɫɬɟɦɭ ȽɊȺɆ: 
- ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɤɚɠɞɨɝɨ ɝɟɧɟɪɚɬɨɪɚ; 
- ɫɭɦɦɚɪɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 
- ɜɟɥɢɱɢɧɚ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɝɢɞɪɨɬɭɪɛɢɧ; 
- ɱɚɫɬɨɬɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɧɚ ɲɢɧɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 



 

138 
 

- ɡɚɞɚɧɢɟ ɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ; 
-ɮɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ Ƚɗɋ; 
-ɩɨɥɨɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ; 
-ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɞɥɹ ɛɥɨɤɨɜ «ɝɟɧɟɪɚɬɨɪ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɛɟɡ 

ɝɟɧɟɪɚɬɨɪɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ; 
-ɫɢɝɧɚɥɵ ɫɪɚɛɚɬɵɜɚɧɢɹ ɉȺ (ɱɚɫɬɨɬɧɵɣ ɩɭɫɤ, ɈȽ, ɫɬɭɩɟɧɱɚɬɨɟ ɢɡɦɟɧɟɧɢɟ 

ɦɨɳɧɨɫɬɢ); 
-ɫɢɝɧɚɥɵ ɨɬɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɁȼɆ ɩɟɪɫɨɧɚɥɨɦ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 
-ɫɢɝɧɚɥɵ ɜɤɥɸɱɟɧɢɹ/ɨɬɤɥɸɱɟɧɢɹ ɤɚɠɞɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ Ƚɗɋ ɧɚ 

ɭɩɪɚɜɥɟɧɢɟ ɨɬ ɐɊ ȽɊȺɆ; 
-ɫɢɝɧɚɥɵ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽɊȺɆ: ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɢɥɢ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ. 
ȼ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɐɊ ȽɊȺɆ ɢɥɢ ɩɪɨɩɚɞɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɩɟɪɟɞɚɱɭ ɚɝɪɟɝɚɬɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ 
ȽɊȺɆ, ɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. ɉɨɫɥɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɚɝɪɟɝɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɩɨɜɬɨɪɧɨ 
ɩɨɞɤɥɸɱɟɧɵ ɤ ȽɊȺɆ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɛɨɬɵ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɥɢɛɨ ɜɪɭɱɧɭɸ, ɥɢɛɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

 
9.7 Ɍɪɟɬɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
 
Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɬɨɪɢɱɧɵɯ ɪɟɡɟɪɜɨɜ, ɞɥɹ ɢɯ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨ ɜɫɟɯ 
ɨɛɥɚɫɬɹɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ, ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɬɪɟɬɢɱɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɫɨɡɞɚɧ ɬɪɟɬɢɱɧɵɣ ɪɟɡɟɪɜ (ɞɥɹ ɪɚɡɝɪɭɡɤɢ ɢ ɡɚɝɪɭɡɤɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ). 

ȼ ɤɚɱɟɫɬɜɟ ɬɪɟɬɢɱɧɨɝɨ ɪɟɡɟɪɜɚ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɟɪɜɢɱɧɨɝɨ ɢ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ: 

- ɩɭɫɤ - ɨɫɬɚɧɨɜ ɪɟɡɟɪɜɧɵɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ;  
- ɩɭɫɤ - ɨɫɬɚɧɨɜ, ɩɟɪɟɜɨɞ ɜ ɝɟɧɟɪɚɬɨɪɧɵɣ ɢɥɢ ɧɚɫɨɫɧɵɣ ɪɟɠɢɦ ȽȺ; 
- ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
Ɍɪɟɬɢɱɧɵɣ ɪɟɡɟɪɜ ɞɨɥɠɟɧ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɡɚɞɚɧɧɨɦ 
ɨɛɴɟɦɟ ɫ ɬɪɟɛɭɟɦɵɦ ɤɚɱɟɫɬɜɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɪɚɫɱɟɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɩɥɚɧɢɪɨɜɚɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ, 
ɜɨɡɦɨɠɧɨɣ ɡɚɞɟɪɠɤɢ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɷɧɟɪɝɨɛɥɨɤɨɜ ɨɬ ɪɟɦɨɧɬɚ ɢ ɤɨɦɩɟɧɫɚɰɢɢ 
ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɧɟɛɚɥɚɧɫɚ. 

Ɍɪɟɬɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɟɡɟɪɜɚ ɜɬɨɪɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜɪɭɱɧɭɸ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɪɚɦɤɚɯ 
ɫɢɫɬɟɦ ȺɊɑɆ ɢ ɞɨɥɠɧɨ ɧɚɱɢɧɚɬɶɫɹ ɫ ɜɪɟɦɟɧɧɨɝɨ ɨɩɟɪɟɠɟɧɢɹ, ɱɬɨɛɵ 
ɜɨɫɫɬɚɧɨɜɢɬɶ ɪɟɡɟɪɜ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɟɝɨ 
ɢɫɱɟɪɩɚɧɢɹ. 



 

139 
 

ȼɟɥɢɱɢɧɚ ɬɪɟɬɢɱɧɨɝɨ ɪɟɡɟɪɜɚ ɢ ɟɝɨ ɪɚɡɦɟɳɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɫɢɫɬɟɦɧɵɦ ɨɩɟɪɚɬɨɪɨɦ. 

 
9.8 ɍɱɚɫɬɢɟ Ɇɚɧɫɤɨɣ Ƚɗɋ ɜ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɢ ɦɨɳɧɨɫɬɢ ɜ 

ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
Ɍɚɤ ɤɚɤ Ɇɚɧɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɩɨɷɬɨɦɭ 

ɨɬɧɨɫɢɬɫɹ ɤ ɩɟɪɜɨɣ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ ȿɗɋ. 
ȼ ɫɜɹɡɢ ɫ ɦɚɥɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɚɝɪɟɝɚɬɨɜ Ɇɚɧɫɤɚɹ Ƚɗɋ ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɟ 

ɜ ɨɛɳɟɦ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ, ɬɚɤ ɤɚɤ ɜ ɞɚɧɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɞɨɥɠɧɵ 
ɭɱɚɫɬɜɨɜɚɬɶ ɜɫɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɨɞɧɚɤɨ ɜ ɧɨɪɦɢɪɨɜɚɧɧɨɦ 
ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ Ƚɗɋ ɧɟ ɭɱɚɫɬɜɭɟɬ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɧɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɧɟɛɨɥɶɲɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ(82 Ɇȼɬ), ɚ ɬɚɤɠɟ ɛɵɥɨ ɡɚɦɟɱɟɧɨ, ɱɬɨ ɇɉɊɑ ɩɪɢɜɨɞɢɬ ɤ 
ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦɭ ɢɡɧɨɫɭ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɛɭɞɟɬ ɜɵɛɪɚɧ, ɢɫɯɨɞɹ ɢɡ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50-ȼ͸Ͳ° ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ ȼ.1, ɩɪɢɥɨɠɟɧɢɟ ȼ. 
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ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
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29. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
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http://www.vsoyuz.com/
https://www.cheaz.ru/
http://svel.ru/ru
http://www.cztt.ru/main.html
http://www.zavod-razryad.ru/
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪɟɤɢ Ɇɚɧɚ 1923 - 1972ɝɝ 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ. ɝɨɞ 
1923 132 70 66 118 350 390 258 174 266 150 100 78 179 
1924 60 60 58 118 278 576 416 284 242 200 74 62 202 
1925 56 54 54 106 330 386 334 380 350 162 92 76 198 
1926 68 66 62 148 308 460 318 288 248 192 90 74 194 
1927 52 50 48 94 342 348 230 136 134 62 66 54 135 
1928 56 46 44 94 310 310 154 148 144 62 54 66 124 
1929 72 56 54 132 308 310 248 242 212 164 110 76 165 
1930 64 62 62 102 294 328 318 250 232 124 80 70 166 
1931 64 56 56 180 396 438 244 252 188 130 102 72 182 
1932 54 58 60 88 372 358 222 166 148 128 60 60 148 
1933 60 54 52 86 582 438 274 280 218 196 88 64 199 
1934 72 58 58 114 306 606 404 212 238 130 76 66 195 
1935 70 64 64 108 340 322 236 360 248 180 106 74 181 
1936 66 62 60 88 262 324 316 316 180 148 68 62 163 
1937 70 60 58 190 424 502 346 284 240 164 86 74 208 
1938 60 52 50 82 600 438 192 222 178 108 76 66 177 
1939 50 42 40 140 532 448 410 264 244 126 82 48 202 
1940 78 60 54 166 388 588 312 226 274 210 122 70 212 
1941 72 62 58 124 392 432 292 320 276 202 136 76 204 
1942 72 58 52 116 380 542 266 224 224 178 104 82 192 
1943 82 76 70 240 676 460 324 292 342 232 124 80 250 
1944 66 46 44 208 432 532 382 328 302 224 132 72 231 
1945 76 62 50 152 400 202 214 164 214 124 122 76 155 
1946 58 56 56 166 430 398 282 250 296 180 86 68 194 
1947 56 54 56 88 354 422 282 260 284 186 146 68 188 
1948 58 54 54 92 438 468 294 188 178 172 86 64 179 
1949 70 56 58 196 618 518 330 300 228 152 118 84 227 
1950 58 44 42 204 660 700 452 300 274 194 158 60 262 
1951 72 62 56 88 598 322 290 248 234 176 76 72 191 
1952 72 62 56 104 686 520 464 356 272 172 98 76 245 
1953 72 60 50 52 486 466 256 176 176 118 108 82 175 
1954 88 68 58 74 556 784 522 476 278 246 122 74 279 
1955 86 70 64 270 558 500 404 382 438 270 122 92 271 
1956 88 76 68 244 650 502 376 286 252 234 148 80 250 
1957 70 58 56 196 536 352 324 254 242 142 84 68 199 
1958 82 72 64 142 660 408 378 274 288 190 112 74 229 
1959 74 62 56 98 448 692 428 328 272 192 90 72 234 
1960 68 58 52 194 678 456 346 262 226 164 94 60 222 
1961 60 42 36 118 424 302 194 160 144 118 64 72 145 
1962 68 64 60 238 568 384 384 314 410 216 96 70 239 
1963 68 58 52 134 376 142 196 250 148 122 102 66 143 
1964 72 60 52 166 274 374 280 180 244 174 130 108 176 
1965 70 62 54 188 540 286 246 256 222 184 94 76 190 
1966 68 62 56 192 476 432 318 268 238 202 84 70 206 
1967 64 56 54 78 348 322 292 286 252 170 72 62 171 
1968 68 48 44 108 484 414 224 168 166 94 86 76 165 
1969 68 62 58 94 512 464 362 252 210 144 102 60 198 
1970 90 76 68 238 690 506 450 546 344 272 98 100 290 
1971 88 74 62 240 458 498 374 472 390 236 144 78 260 
1972 70 58 54 206 384 452 402 378 310 192 108 72 224 
Qɫɪ. 
ɦɟɫ 

70 59 55 144 458 436 317 274 247 170 100 72 
Qɫɪ. ɦɧɨɝ= 

200 ɦ3/ɫ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

ɋɢɧɢɦ ɰɜɟɬɨɦ ɜɵɞɟɥɟɧɚ ɡɨɧɚ ɪɚɛɨɬɵ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ, ɡɟɥёɧɵɦ - Ȼɨɝɭɱɚɧɫɤɨɣ Ƚɗɋ. Ʉɪɚɫɧɵɦ ɰɜɟɬɨɦ 
ɩɨɤɚɡɚɧɚ ɡɨɧɚ ɪɚɛɨɬɵ Ɇɚɧɫɤɨɣ Ƚɗɋ. 

 

 
 

Ɋɢɫɭɧɨɤ Ȼ.1 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɹɧɜɚɪɹ  
 
 



 

145 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
 

Ɋɢɫɭɧɨɤ Ȼ.2 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɢɸɧɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 - ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ɇɚɧɫɤɨɣ Ƚɗɋ 

 Q V ZȼȻ 

ZɇȻ ɇ Nɝɷɫ Nɝɚɪ. 

ɗˏˎː. ˍʑ˕ ∙˚, 
ɦɟɫ. 

Ɇɟɫ Q90% Qɩɨɬ 
Qɮɢ-

ɥɶɬɪ. 
Qɩɨɥ Qɜɞɯ Qɝɷɫ 

Qɯɨɥ

ɫɛɪɨɫ 
QɇȻ 

Qȼɏ

Ʉ 
Vɧɚɱ ∆V Vɤɨɧ Zɧɚɱ. Zɤɨɧ. Zɫɪ. 

IX 148 9 1 138 11 149 0 150 150 2,18 0,03 2,15 260,00 259,80 259,90 212,88 46,52 61 ɩɨ ɜɯɤ 44 
X 128 9 1 118 31,0 149 0 150 150 2,15 0,08 2,07 259,80 259,21 259,51 212,88 46,12 61 ɩɨ ɜɯɤ 45 

XI  60 4 1 55 34 89 0 90 90 2,07 0,09 1,98 259,21 258,55 258,88 212,56 45,82 36 ɩɨ ɜɯɤ 26 
XII 60 4 1 55 126 181 0 182 90 1,98 0,33 1,66 258,55 255,81 257,18 213,41 43,27 69 69 51 
I 54 4 1 49 149 198 0 199 90 1,66 0,39 1,27 255,81 251,94 253,87 213,53 39,84 69 69 52 

II  58 4 1 53 36 89 0 90 90 1,27 0,09 1,18 251,94 250,88 251,41 212,56 38,35 30 ɩɨ ɜɯɤ 20 
III  60 1 1 58 31 89 0 90 90 1,18 0,08 1,10 250,88 249,90 250,39 212,33 37,56 30 ɩɨ ɜɯɤ 22 
IV 88 2 1 84 65 149 0 150 150 1,10 0,17 0,93 249,90 247,61 248,76 212,88 35,38 46 ɩɨ ɜɯɤ 33 

V 372 5 1 365 -217 148 0 149 150 0,93 -0,56 1,49 247,61 254,25 250,93 212,87 37,56 49 ɩɨ ɜɯɤ 36 
VI  358 11 1 346 -197 149 0 150 150 1,49 -0,51 2,00 254,25 258,71 256,48 212,88 43,10 57 ɩɨ ɜɯɤ 41 
VII 222 10 1 211 -62 149 0 150 150 2,00 -0,16 2,16 258,71 259,89 259,30 212,88 45,92 60 ɩɨ ɜɯɤ 45 

VIII 166 9 1 155 -6 149 0 150 150 2,16 -0,02 2,18 259,89 260,00 259,94 212,88 46,56 61 ɩɨ ɜɯɤ 45 

 Эˆˑˇ. = Ͷͺͳ ˏˎː. ˍʑ˕ ∙ ˚. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.2 - Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 

 
 
 
 
 
 
 
 
 

Ɇɟɫɹɰ 

ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɇɚɝɪɭɡɤɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ 

 
Ɍɗɋ 

 
 

P, 
Ɇȼɬ 

Pɚɜɪ, 
Ɇȼɬ 

Ɋɧɚɝɪ, 
Ɇȼɬ 

Pɪɚɛ,Ɇȼɬ(Ȼɨɝɭɱ. 
Ƚɗɋ) 

Pɪɚɛ, 
Ɇȼɬ(Ʉɪɚɫ. 

Ƚɗɋ) 

Pɧɚɝɪ, 
Ɇȼɬ 

Pɪɟɦ, 
Ɇȼɬ 

Pɪɚɛ, 
Ɇȼɬ 

Pɧɚɝɪ, 
Ɇȼɬ 

Pɪɟɦ, 
Ɇȼɬ 

Pɪɚɛ, 
Ɇȼɬ 

Pɚɜɪ, 
Ɇȼɬ 

Pɪɟɦ, 
Ɇȼɬ 

I 8318 665 166 804 838 159 
 

75 7 
 

7406 592 
 

II  8053 644 161 737 768 158 
 

33 3 
 

7252 580 
 

III  7593 607 152 670 698 148 500 33 4 
 

6861 549 
 

IV 7062 565 141 603 628 136 
 

50 5 
 

6384 511 
 

V 6602 528 132 569 594 126 
 

53 6 
 

5955 476 333 
VI  6335 507 127 536 559 120 

 
61 7 

 
5716 457 333 

VII 6335 507 127 536 559 119 
 

66 7 
 

5709 457 333 
VIII 6599 528 132 569 594 125 

 
66 7 14 5940 475 333 

IX 7059 565 141 603 628 134 
 

66 7 
 

6365 509 
 

X 7590 607 152 670 698 145 
 

66 7 
 

6826 546 
 

XI  8050 644 161 737 768 157 
 

40 4 
 

7242 579 
 

XII 8317 665 166 804 838 159 
 

75 7 
 

7405 592 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.3 - Ɋɚɫɱɟɬ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ. (Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɦɨɳɧɨɫɬɹɦ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ) 

 Q V ZȼȻ 

ZɇȻ ɇ Nɝɷɫ Nɝɚɪ 

ɗˏˎː. ˍʑ˕ ∙˚, 
ɦɟɫ. 

Ɇɟɫ. Q50% Qɩɨɬ Qɮɢɥ. Qɩɨɥ. Qɜɞɯɪ Qɝɷɫ 
Qɯɨɥ 

ɫɛɪɨɫ 
QɇȻ QȼɏɄ Vɧɚɱ. ∆V Vɤɨɧ. Zɧɚɱ. Zɤɨɧ. Zɫɪ. 

IX 200 9 1 190 0 190 0 191 150 2,18 0,00 2,18 260,00 260,00 260,00 213,18 46,3 78 61 56 

X 163 9 1 153 0 153 0 154 150 2,18 0,00 2,18 260,00 260,00 260,00 212,91 46,6 63 61 45 

XI  115 4 1 110 4 114 0 115 90 2,18 0,01 2,17 260,00 259,92 259,96 212,83 46,6 47 36 34 

XII 68 4 1 63 110 173 0 174 90 2,17 0,29 1,88 259,92 257,76 258,84 213,35 45,0 69 69 49 

I 77 4 1 73 112 185 0 186 90 1,88 0,29 1,59 257,76 255,22 256,49 213,43 42,6 69 69 50 

II  70 4 1 65 130 195 0 196 90 1,59 0,34 1,26 255,22 251,78 253,50 213,51 39,5 68 30 49 

III  66 1 1 64 66 130 0 131 90 1,26 0,17 1,09 251,78 249,75 250,77 212,73 37,5 43 30 31 

IV 106 2 1 103 60 163 0 164 150 1,09 0,16 0,93 249,75 247,61 248,68 212,98 35,2 50 46 36 

V 486 5 1 480 -221 152 107 260 150 0,93 -0,57 1,50 247,61 254,35 250,98 213,60 36,9 49 49 35 

VI  441 11 1 429 -198 151 80 232 150 1,50 -0,51 2,02 254,35 258,81 256,58 213,43 42,6 57 57 41 

VII 344 10 1 333 -55 150 128 279 150 2,02 -0,14 2,16 258,81 259,85 259,33 213,71 45,1 60 60 43 

VIII 239 9 1 229 -8 151 70 222 150 2,16 -0,02 2,18 259,85 260,00 259,92 213,37 46,1 61 61 44 

 Эˆˑˇ. = ͷ͵Ͷ ˏˎː. ˍʑ˕ ∙ ˚. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.4 - Ɋɚɫɱɟɬ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ. (Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɨɬɦɟɬɤɚɦ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ) 
 Q V ZȼȻ 

ZɇȻ ɇ Nɝɷɫ Nɝɚɪ 

ɗˏˎː. ˍʑ˕ ∙˚, 
ɦɟɫ. 

Ɇɟɫ. Q50% Qɩɨɬ Qɮɢɥ. Qɩɨɥ. Qɜɞɯɪ. Qɝɷɫ 
Qɯɨɥ 

ɫɛɪɨɫ 
QɇȻ QȼɏɄ Vɧɚɱ ∆V Vɤɨɧ. Zɧɚɱ. Zɤɨɧ. Zɫɪ. 

IX 200 9 1 190 11 201 0 202 150 2,18 0,03 2,15 260,00 259,80 259,90 213,25 46,1 82 61 59 
X 163 9 1 153 31 184 0 185 150 2,15 0,08 2,07 259,80 259,21 259,51 213,14 45,9 74 61 55 
XI  115 4 1 110 34 144 0 145 90 2,07 0,09 1,98 259,21 258,55 258,88 213,11 45,3 58 36 41 
XII 68 4 1 63 118 181 0 182 90 1,98 0,31 1,68 258,55 255,98 257,26 213,41 43,4 69 69 52 
I 77 4 1 73 120 193 0 194 90 1,68 0,31 1,37 255,98 252,96 254,47 213,49 40,5 69 69 51 
II  70 4 1 65 35 100 0 101 90 1,37 0,09 1,28 252,96 251,98 252,47 212,69 39,3 35 30 23 
III  66 1 1 64 32 96 0 97 90 1,28 0,08 1,19 251,98 251,05 251,52 212,41 38,6 33 30 24 
IV 106 2 1 103 101 204 0 205 150 1,19 0,26 0,93 251,05 247,61 249,33 213,27 35,6 64 46 48 
V 486 5 1 480 -217 233 30 264 150 0,93 -0,56 1,49 247,61 254,24 250,92 213,62 36,8 75 49 56 
VI  441 11 1 429 -197 212 20 233 150 1,49 -0,51 2,00 254,24 258,70 256,47 213,44 42,5 79 57 57 
VII 344 10 1 333 -62 206 65 272 150 2,00 -0,16 2,16 258,70 259,89 259,30 213,67 45,1 82 60 61 
VIII 239 9 1 229 -6 203 20 224 150 2,16 -0,02 2,18 259,89 260,00 259,94 213,39 46,1 82 61 61 

 Эˆˑˇ. = ͷͺͺ ˏˎː. ˍʑ˕ ∙ ˚. 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

Ɍɚɛɥɢɰɚ ȼ.1 - ɋɬɚɧɞɚɪɬɧɵɣ ɪɹɞ ɞɢɚɦɟɬɪɨɜ ɊɄ 
D1, ɦ 

10,60 10,00 9,50 9,00 8,50 8,00 7,50 
7,10 6,70 6,30 6,00 5,60 5,30 5,00 
4,75 4,50 4,25 4,00 3,75 3,55 3,35 
3,15 3,00 2,80 2,65 2,50 2,36 2,24 
2,12 2,00 1,90 1,80 1,60 1,40 1,25 

 
Ɍɚɛɥɢɰɚ ȼ.2 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ܦଵɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ 

ɉɚɪɚɦɟɬɪ ɉɅ50-ȼ 
D1, ɦ 2,8 3 3,15 3,35 3,55 3,75 4 4,25 𝜂ɧ opt 0,92 0,92 0,92 0,92 0,92 0,92 0,92 0,92 

N'ɚɝɪ, Ɇȼɬ 25,94 29,80 32,87 37,20 41,81 46,68 53,15 60,04 
z'a, ɲɬ 3,16 2,75 2,49 2,20 1,96 1,76 1,54 1,37 
za, ɲɬ 4 3 3 3 2 2 2 2 

Nɚɝɪ, Ɇȼɬ 21 27 27 27 41 41 41 41 
Δ 1,03 1,03 1,03 1,03 1,04 1,04 1,04 1,04 

n'ɫ, ɨɛ/ɦɢɧ 264,90 247,34 235,63 221,64 209,22 198,13 185,81 174,94 
nɫ, ɨɛ/ɦɢɧ 300 250 250 250 250 214,3 187,5 187,5 

n'max, ɨɛ/ɦɢɧ 142,83 127,47 133,81 142,26 150,70 136,42 127,27 135,18 
n'ɪ, ɨɛ/ɦɢɧ 131,37 117,25 123,07 130,84 138,61 125,47 117,06 124,33 

n'min, ɨɛ/ɦɢɧ 118,71 105,94 111,21 118,23 125,25 113,37 105,77 112,34 ܳ`௟ ∙ηɪ 1,103 1,281 1,162 1,027 1,372 1,230 1,081 0,957 ܳ`௟ ∙ηmax 0,814 0,945 0,857 0,758 1,012 0,907 0,797 0,706 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

Ɍɚɛɥɢɰɚ ȼ.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ܦଵɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ 50-ȼ͸Ͳ° 
ɉɚɪɚɦɟɬɪ ɉɅȾ 50-ȼ͸Ͳ° 

D1, ɦ 2,8 3 3,15 3,35 3,55 3,75 4 4,25 𝜂ɧ opt 0,91 0,91 0,91 0,91 0,91 0,91 0,91 0,91 
N'ɚɝɪ, Ɇȼɬ 28,77 33,05 36,46 41,27 46,38 51,78 58,96 66,61 

z'a, ɲɬ 2,85 2,48 2,25 1,99 1,77 1,58 1,39 1,23 
za, ɲɬ 3 3 3 2 2 2 2 2 

Nɚɝɪ, Ɇȼɬ 27 27 27 41 41 41 41 41 
Δ 1,05 1,05 1,06 1,06 1,06 1,06 1,06 1,06 

n'ɫ, ɨɛ/ɦɢɧ 260,73 243,46 231,93 218,17 205,95 195,03 182,91 172,21 
nɫ, ɨɛ/ɦɢɧ 300 250 250 250 214,3 200 187,5 187,5 

n'max, 
ɨɛ/ɦɢɧ 

141,36 126,16 132,43 140,78 127,84 125,99 125,94 133,76 

n'ɪ, ɨɛ/ɦɢɧ 130,02 116,04 121,80 129,49 117,58 115,88 115,83 123,03 
n'min, 

ɨɛ/ɦɢɧ 
117,48 104,85 110,06 117,00 106,25 104,71 104,67 111,17 ܳ`௟ ∙ηɪ 1,470 1,281 1,162 1,541 1,372 1,230 1,081 0,957 ܳ`௟ ∙ηmax 1,085 0,945 0,857 1,137 1,012 0,907 0,797 0,706 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 - ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ-400 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ ȼ.2 - ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50-ȼ͸Ͳ° −400 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
 

 
Ɋɢɫɭɧɨɤ ȼ.3 - Ɋɚɞɢɭɫɵ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
 
Ɋɢɫɭɧɨɤ ȼ.4 - Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ 

50-ȼ͸Ͳ°



 

156 
 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 

Ɍɚɛɥɢɰɚ Ƚ.1 - ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵ

ɟ ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵ

ɟ ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫɫɪ.Ɉ 

Ͳ,ͳͷ ∙  ɇ 0,66 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭɌ Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, IɇɌ 
Ͳ,ͷ ∙  ɇ 2,22 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ɇ 6,65 Ⱥܫ
ɍɫɬɚɜɤɚ ɬɨɤɨɜɨɣ 

ɨɬɫɟɱɤɢ, IɈɌɋ ͸ ∙  ɇ 26,58 Ⱥܫ

ɁɁȽ 
଴ܷ 

 ଶ U଴ୋ - 15 ȼݐ ଵ U଴ଵୋ - 3 ȼݐ

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,KɌ 
1,3 - 

Ɂɉɇ >ܷ 

2ɫɬɭɩɟɧ
ɶ UେɊଶ ͳ,Ͷ ∙ ܷɇ 140 ȼ 

1 
ɫɬɭɩɟɧɶ UେɊଵ ͳ,ʹ ∙ ܷɇ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬ

ɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ IଶɋɂȽɇ Ͳ,Ͳ͹ ∙  ɇ 0,31 Ⱥܫ
ɉɈ IଶɉɍɋɄ Ͳ,ͳ͹ͷ ∙  ɇ 0,78 Ⱥܫ

ɈɌɋ I Iଶɋ.Ɂ. Ͳ,ʹ͵ ∙  ɇ 1,02 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ IɋɂȽɇ ͳ,Ͳ͹ ∙  ɇ 7,74 Ⱥܫ
ɉɈ IଵɉɍɋɄ ͳ,ͳ ∙  ɇ 4,87 Ⱥܫ

ɈɌɋ IଵɈɌɋ ͳ,ͷ͵ ∙  ɇ 6,78 Ⱥܫ

ȾɁ <ܼ 

1 
ɫɬɭɩɟɧɶ 

Z୍ 0,07 0,16 Ɉɦ Zɫɦ୍ - 0,024 Ɉɦ 
2 

ɫɬɭɩɟɧɶ 
Z୍୍ 0,35 0,80 Ɉɦ Zɫɦ୍୍ - 0,12 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ɪܫ
ɋɈ I୔ ɋɂȽɇ. ͳ,Ͳ͹ ∙  ɇɈɆ.Ɋ 4,82 Ⱥܫ
ɉɈ I୔ ɉɍɋɄ. ͳ,ͳ ∙  ɇɈɆ.Ɋ 4,95 Ⱥܫ

Ɉɬɫɟɱɤɚ I୔ ɉɍɋɄ. ʹ,ʹͶ ∙  ɇɈɆ.Ɋ 10,08 Ⱥܫ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
Ɍɚɛɥɢɰɚ Ƚ.2 - Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ɂɚɳɢɬɵ Ⱦɟɣɫɬɜɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 
ɬɭ

ɪɛ
ɢɧ

ɵ
 ɢ

 ɫ
ɛɪ

ɨɫ
 

Ⱥ
ɊɁ

 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
11

0 
ɢ 

ȼ-
Ɍɋ

ɇ
  

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɒ
ɋȼ

 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶ

ɧɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ⱦɢɮ. ɡɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ I∆G + + + + 
 

  

ɁɁȽ 
U଴ 

tଵ       + tଶ + + +     U଴ ݐ + + +     

Ɂɉɇ U > 

1 ɫɬɭɩɟɧɶ tଵ 
+ +   

 
  

2 ɫɬɭɩɟɧɶ tଶ 
+ +   

 
  

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ       + 
ɂɈ + +      

ɈɌɋ I 
tଵ      +  tଶ     +   tଷ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
tଵ      +  tଶ     +   tଷ + +      

ȾɁ Z < 

1 
ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + + +     

2 
ɫɬɭɩɟɧɶ 

tଵ      +  tଶ   
  +   tଷ + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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