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ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ.................................. 121 
8.15 ȼɟɞɨɦɨɫɬɶ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɫɯɟɦɵ ɪɚɡɦɟɳɟɧɢɹ ɜɫɟɣ ɤɨɧɬɪɨɥɶɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ (ɄɂȺ) ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɨɧɬɪɨɥɹ ɡɚ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ ................. 123 
8.16 Ɇɟɬɨɞɢɤɢ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɩɨ ɄɂȺ, ɦɟɬɨɞɢɤɚ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ 
ɞɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ .......................................................................................... 124 
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8.17 Ƚɪɚɮɢɤɢ (ɪɟɝɥɚɦɟɧɬɵ) ɨɫɦɨɬɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜɟɞɟɧɢɹ 
ɧɚɛɥɸɞɟɧɢɣ ɢ ɢɡɦɟɪɟɧɢɣ ɫ ɭɤɚɡɚɧɢɟɦ ɩɪɨɢɡɜɨɞɹɳɢɯ ɢɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ 125 

ɁȺɄɅɘɑȿɇɂȿ .................................................................................................... 126 
ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ ............................................ 128 
ɉɊɂɅɈɀȿɇɂȿ Ⱥ. ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ .......................................... 130 
ɉɊɂɅɈɀȿɇɂȿ Ȼ. Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɛɨɜɚɧɢɟ ...................... 131 
ɉɊɂɅɈɀȿɇɂȿ ȼ. Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ...................... 132 
ɉɊɂɅɈɀȿɇɂȿ Ƚ. Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɛɨɜɚɧɢɟ ...................... 133 
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ϥϢϞϤϔЩϙϡϡϯϝ ϣϔϥϣϢϤϦ ϘϙϕϙϘϥϞϢϗϢϝ ϗϱϥ-2 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ……………………………………………….Ⱦɟɛɟɞ 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ…………………….…… Ɋɟɫɩɭɛɥɢɤɚ Ⱥɪɦɟɧɢɹ 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ……………..……………………... Ƚɗɋ 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ 

ɚ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ………………………..…………………………..41 ɦ3/ɫ 
ɛ) ȼɫɟɯ ɬɭɪɛɢɧ……………………………………………………………78,4 ɦ3/ɫ 
ɜ) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɣɫɬɶɸ: 1%………………………...…..120 ɦ3/ɫ 

 0,1%……………………...…...131 ɦ3/ɫ 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

ɚ) ɏɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ …………………...……………ɦɧɨɝɨɥɟɬɧɢɣ 
ɛ) Ɉɬɦɟɬɤɚ: ɇɉɍ………………………………………………………..1107,00 ɦ 

Ɏɉɍ ……………………………………………………….1108,00 ɦ 
ɍɆɈ ……………………………………………...………..1102,00 ɦ 

ɜ)  ɨɛɴɟɦɵ: 
ɩɨɥɧɵɣ ……………………………………………………...………...…1,8 ɤɦ3 
ɩɨɥɟɡɧɵɣ………………………………………………………..……….0,3 ɤɦ3 
6. ɇɚɩɨɪɵ Ƚɗɋ: 

ɚ) Ɇɚɤɫɢɦɚɥɶɧɵɣ …………………………………………….…….…..…152,5 ɦ 
ɛ) Ɋɚɫɱɟɬɧɵɣ  …………………………………………………………...…148,5 ɦ 
ɜ) Ɇɢɧɢɦɚɥɶɧɵɣ…………………………………...…………...…………147,8 ɦ 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɚ) Ɇɨɳɧɨɫɬɶ: 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ………………………………………………………..……...110 Ɇȼɬ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ………………………………………………………………50 Ɇȼɬ 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ………………….……467 ɦɥɧ ɤȼɬᄷɱ 

8. ɉɥɨɬɢɧɚ (ɨɛɳɚɹɹ ɞɥɢɧɚ/ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ…….…….…….…….……..…280,00 ɦ/30 ɦ 
ɛ) ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ…..…….14,00 ɦ/30 ɦ 
ɜ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. …….…….…….………..…245,00 ɦ/30 ɦ 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) Ɍɢɩ…….…….…….…….…….…….…….……..…ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ 
ɛ) ɑɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ….……….……….……...………….………....2×7 ɦ 
ɜ) Ɉɛɳɚɹ ɞɥɢɧɚ….……….……….……….……….…………….………..14,00 ɦ 
ɝ) Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ.……….……….……….……….……….…...…30,00 ɦ 

10.  Ɂɞɚɧɢɟ Ƚɗɋ 
ɚ) Ɍɢɩ ɡɞɚɧɢɹ….……….……….……….………...……….……….……ɪɭɫɥɨɜɨɟ 
ɛ) ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ….……….……….……….……….……….……….………...2 
ɜ) Ƚɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ….……….……….………………….……….……ɝɪɚɧɢɬ 
ɝ) Ɍɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ….……….…………….……ɤɪɭɝɥɚɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ 
ɞ) Ɍɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ….……….……….….…….……….……ɢɡɨɝɧɭɬɚɹ 
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11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) Ɍɢɩ ɬɭɪɛɢɧɵ….……….………..…….……….………….……..ɊɈ170ɚ-ȼ-200 
ɛ) Ɍɢɩ ɝɟɧɟɪɚɬɨɪɚ….……….……………..……….………..…… ɋȼ-430/210-14 
ɜ) ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ….……….…...………55 Ɇȼɬ 
ɝ) ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ….……….……….……….……….….………428,6 ɨɛ/ɦɢɧ 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɚ) ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ….……….……….……….……….…………………11 ɥɟɬ 
ɛ) ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ….…………..….……...……….……0,037 ɪɭɛ/ɤȼɬᄷɱ 
ɜ) ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ….…….……….……….……65051,50 ɪɭɛ/ɤȼɬ 
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ϖϖϙϘϙϡϜϙ 
 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨ ɜɚɠɧɨɟ ɦɟɫɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɜɵɩɨɥɧɹɹ ɝɥɚɜɧɭɸ ɪɨɥɶ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɟɟ 
ɩɚɪɚɦɟɬɪɨɜ ɜ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɚɯ, ɚ ɬɚɤɠɟ ɩɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ 
ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ 
ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ Ƚɗɋ ɜɟɫɶɦɚ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɪɵɧɤɟ ɟё ɫɛɵɬɚ. 

Ƚɢɞɪɨɫɬɚɧɰɢɢ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɬɭɪɛɢɧ ɞɨɫɬɢɝɚɟɬ 97%, ɱɬɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɲɟ ɄɉȾ ɬɭɪɛɢɧ ɞɪɭɝɢɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ȼ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɝɢɞɪɨɫɬɚɧɰɢɹɯ 
ɨɬɫɭɬɫɬɜɭɟɬ ɬɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ, ɱɬɨ ɞɟɥɚɟɬ ɷɧɟɪɝɢɸ ɛɨɥɟɟ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɣ ɜ ɭɫɥɨɜɢɹɯ ɪɵɧɤɚ. 

Ƚɢɞɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɦɚɧɟɜɪɟɧɧɵɦɢ ɢɡ ɜɫɟɯ ɬɢɩɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ƚɢɞɪɨɫɬɚɧɰɢɢ ɫɩɨɫɨɛɧɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɜɟɥɢɱɢɜɚɬɶ 
ɜɵɪɚɛɨɬɤɭ ɢ ɜɵɞɚɜɚɟɦɭɸ ɦɨɳɧɨɫɬɶ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ, ɬɨɝɞɚ ɤɚɤ 
ɬɟɩɥɨɜɵɦ ɫɬɚɧɰɢɹɦ ɞɥɹ ɷɬɨɝɨ ɬɪɟɛɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ, ɚ ɚɬɨɦɧɵɦ - ɫɭɬɤɢ. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ Ƚɗɋ ɩɨɤɪɵɜɚɬɶ ɩɢɤɨɜɵɟ ɧɚɝɪɭɡɤɢ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɱɚɫɬɨɬɭ ɬɨɤɚ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɦɨɳɧɨɫɬɢ ɜɧɨɫɹɬ ɨɳɭɬɢɦɵɣ ɜɤɥɚɞ ɜ ɨɛɟɫɩɟɱɟɧɢɟ 
ɫɢɫɬɟɦɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɜɫɟ ȿɞɢɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɫɬɪɚɧɵ. 

ȼɫɟ ɷɬɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨɞɬɚɥɤɢɜɚɸɬ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɧɨɜɵɯ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢ
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1 ϢϵЍϴГ ЋϴЅІА 
 

1.1 ϞϿϼЀϴІ ϶ ЄϴϽЂЁϹ ЃЄЂϹϾІϼЄЇϹЀЂϷЂ ϷϼϸЄЂЇϻϿϴ 
 
Ⱦɟɛɟɞɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ ɪɟɫɩɭɛɥɢɤɟ Ⱥɪɦɟɧɢɹ ɧɚ ɪɟɤɟ Ⱦɟɛɟɞ. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ 

ɤɥɢɦɚɬɭ ɫ ɧɟɭɫɬɨɣɱɢɜɨɣ ɡɢɦɨɣ ɢ ɠɚɪɤɢɦ ɥɟɬɨɦ. ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ +8ɨɋ. ȼ ɫɪɟɞɧɟɝɨɪɶɹɯ, ɧɚ ɫɟɜɟɪɟ ɫɬɪɚɧɵ ɤɥɢɦɚɬ ɭɦɟɪɟɧɧɨ-
ɬɟɩɥɵɣ, ɜɥɚɠɧɵɣ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ ɫɨɫɬɚɜɥɹɟɬ 0 ɨɋ, ɢɸɥɹ - +26 ɨɋ. 

Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 500 ɦɦ. 
 
1.2 ϗϼϸЄЂϿЂϷϼЋϹЅϾϼϹ ϸϴЁЁЏϹ 
 
Ɋɟɤɚ Ⱦɟɛɟɞ ɨɛɪɚɡɭɟɬɫɹ ɫɥɢɹɧɢɟɦ ɪɟɤ ɉɚɦɛɚɤ ɢ Ⱦɡɨɪɚɝɟɬ ɜ ɫɟɥɟ Ⱦɫɟɯ. Ⱦɥɢɧɚ 

ɫɨɫɬɚɜɥɹɟɬ 178 ɤɦ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ – 4050 ɤɦ². 
ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ. Ɋɨɥɶ ɞɨɠɞɟɜɵɯ ɨɫɚɞɤɨɜ ɜ ɩɢɬɚɧɢɢ ɪɟɤɢ 

ɧɟɡɧɚɱɢɬɟɥɶɧɚ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 
– ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ (ɨɤɨɥɨ 500 ɦɦ ) ; 
– ɭɦɟɪɟɧɧɨɟ ɢɫɩɚɪɟɧɢɟ ɫ ɜɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡ-ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ 

ɜɵɫɨɤɢɯ ɥɟɬɧɢɯ ɬɟɦɩɟɪɚɬɭɪ. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 41 ɦ3/c. 
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2 ϖЂϸЁЂ-БЁϹЄϷϹІϼЋϹЅϾϼϹ ЄϴЅЋϹІЏ 
 
2.1 ϜЅЉЂϸЁЏϹ ϸϴЁЁЏϹ 
 
1) Ɋɟɤɚ – Ⱦɟɛɟɞ; 
2) ɗɧɟɪɝɨɫɢɫɬɟɦɚ – Ⱥɫɬɪɚɯɚɧɫɤɨɟ ɊȾɍ, ܲ ௠௔௫ = ͷ͸͹ ʛʑ˕; 
3) Ɉɬɦɟɬɤɚ ʜʞʢ =  ͳͳͲ͹ ɦ; 
4) Ɉɬɦɟɬɤɚ ɫɭɯɨɝɨ ˇː˃ =  ͳͲͺͲ ɦ; 
5) Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: ݇௡ = ͺ,ͺ; 
6) Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ: ݇ˊ = ͳ; 
7) ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: ∆ℎ = ͳ,ͷ; 
8) ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ 50 

ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ ɞɥɹ ɪɟɤɢ Ⱦɟɛɟɞ. 
 
ȼ ɬɚɛɥɢɰɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ 

ɪɚɫɯɨɞɨɜ. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɪɚɫɯɨɞɨɜ 

Q, ɦ3/ɫ I II  III  IV V VI  VII VIII IX X XI  XII 
Q ɜɯɤ 35 35 35 35 35 35 35 35 35 35 35 35 

Q ɮɢɥɶɬɪ 0,3 0,3 0,3 0,3 0,3 0,4 0,4 0,4 0,3 0,3 0,3 0,3 
Q ɥɟɞ 0 0 0 0 0 0 0 0 0 0 0 0 

 
2.2 ϖЏϵЂЄ ЄϴЅЋёІЁЂϷЂ ЅЄϹϸЁϹ϶ЂϸЁЂϷЂ ϼ ЀϴϿЂ϶ЂϸЁЂϷЂ ϷЂϸϴ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ 

ɞɚɧɧɵɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ (Ɋɢɫɭɧɨɤ 2.1) 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 
1996 ɢ 1956 ɝɨɞɵ. ɂɧɬɟɪɩɨɥɢɪɭɟɦ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 
ɤɚɠɞɨɝɨ ɝɨɞɚ ɨɬɞɟɥɶɧɨ: 

 

1996 ɝɨɞ   {Ʉɩ = ͳ,ͲͶ
Ʉɦ = Ͳ,ͻ͵ 

 

1956 ɝɨɞ   {Ʉɩ = Ͳ,ͻ͵
Ʉɦ = ͳ,ͳͲ 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɢɞɟɧɢɹ 1966 ɝɨɞɚ ɛɥɢɠɟ ɤ 1, ɡɧɚɱɢɬ, ɬɪɟɛɭɸɬ ɦɟɧɶɲɭɸ 

ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. ɉɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ɢɯ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɤɨɪɪɟɤɬɢɪɨɜɤɢ 
ɞɚɧɧɵɯ. 

ȼ ɬɚɛɥɢɰɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ 1996 ɝɨɞɭ 
ɛɟɡ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɫ ɭɱɟɬɨɦ ɤɨɪɪɟɤɬɢɪɨɜɤɢ. 
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Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ 1996 ɝɨɞɭ ɛɟɡ ɤɨɪɪɟɤɬɢɪɨɜɤɢ 
ɢ ɫ ɭɱɟɬɨɦ ɤɨɪɪɟɤɬɢɪɨɜɤɢ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII Q ɫɪ 
Q 50 % 21 21 28 50 56 66 85 67 30 23 22 20 41 
Q ɤɨɪ 19 19 26 46 58 69 88 70 40 19 20 19 19 

 
ɉɨ ɡɧɚɱɟɧɢɹɦ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

1993 ɝɨɞ (Ɋɢɫɭɧɨɤ 2.1). 
 

 
 

Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɟɪɢɱɟɫɤɚɹ ɤɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ: 
 

1993 ɝɨɞ   {Ʉɩ = Ͳ,ͻͷ
Ʉɦ = Ͳ,ͻͻ 

 
ɉɨɫɤɨɥɶɤɭ ɨɛɚ ɤɨɷɮɮɢɰɢɟɧɬɵ ɹɜɥɹɸɬɫɹ ɩɨɧɢɠɚɸɳɢɦɢ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ 

ɧɟɥɶɡɹ. ɉɪɢɧɢɦɚɟɦ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ 1993, ɧɟ ɩɪɨɢɡɜɨɞɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ. 
ȼ ɬɚɛɥɢɰɟ 2.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ 1993 ɝɨɞɭ. 

 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ 1993 ɝɨɞɭ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII Q ɫɪ 
Q 90% 17 18 24 46 52 55 65 45 40 16 15 14 34 

 

ɇɚ ɪɢɫɭɧɤɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ. 
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Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 
 
ɂɡ ɪɢɫɭɧɤɚ 2.2 ɜɢɞɧɨ, ɱɬɨ ɪɚɫɯɨɞɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɪɚɫɯɨɞɵ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɞɚɥɶɧɟɣɲɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
 
2.3 ϞЄϼ϶ЏϹ Ѕ϶Гϻϼ 
 
2.3.1 ϡϼϺЁϼϽ ϵЎϹЈ 
 
ɇɚ ɪɢɫɭɧɤɟ 2.3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɨɬ ɪɚɫɯɨɞɚ. 
 

 
 

Ɋɢɫɭɧɨɤ 2.3 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ  
ɨɬ ɪɚɫɯɨɞɚ 

 
ȼ ɬɚɛɥɢɰɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ 

ɪɚɫɯɨɞɚ.  
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Ɍɚɛɥɢɰɚ 2.4 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɡɚɜɢɫɢɦɨɫɬɢ ܼʜʐ = ݂ሺܳሻ 
Q, ɦ3/c ZɇȻ, ɦ 

0 952 
21 954 
68 956,5 
136 958 
239 959,1 
334 959,7 
401 960 

 
2.3.2 ϖϹЄЉЁϼϽ ϵЎϹЈ 

 
ɇɚ ɪɢɫɭɧɤɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬ 

ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 

 
Ɋɢɫɭɧɨɤ 2.4 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬ ɨɛɴɟɦɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 

ȼ ɬɚɛɥɢɰɟ 2.5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɨɦɬɶ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɯɨɞɚ. 
 

Ɍɚɛɥɢɰɚ 2.5 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɡɚɜɢɫɢɦɨɫɬɢ ܼʑʐ = ݂ሺܳሻ 
|V, ɦ3/c ZȼȻ, ɦ 

0,00 1080,03 
0,18 1086,90 
0,40 1092,51 
0,60 1096,09 
0,80 1098,86 
1,00 1101,12 
1,20 1103,01 
1,40 1104,58 
1,60 1105,89 
1,80 1107,00 
2,00 1107,98 
2,20 1108,89 
2,40 1109,65 
2,60 1109,99 
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2.4 ϥЇІЂЋЁЏϽ ϷЄϴЈϼϾ ЁϴϷЄЇϻϾϼ 
 
ȼ ɬɚɛɥɢɰɟ 2.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ 

ɧɚɝɪɭɡɤɢ. 
 

Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 
t P ɪɚɧɠ Δ Ɋ Δ ɗ Ɋ ɤɨɪɞ ɗ ɤɨɪɞ 
1 569 5 0,005 5 0 
2 563 18 0,037 24 0 
3 545 2 0,007 26 0 
4 543 11 0,042 37 0 
5 532 4 0,020 40 0 
6 528 4 0,025 45 0 
7 524 2 0,016 47 0 
8 522 1 0,006 48 0 
9 521 2 0,015 49 0 
10 519 0 0,004 50 0 
11 519 3 0,028 52 0 
12 516 5 0,064 58 0 
13 511 0 0,006 58 0 
14 511 18 0,249 76 1 
15 493 5 0,073 81 1 
16 488 26 0,422 107 1 
17 462 8 0,134 115 1 
18 454 3 0,060 118 1 
19 450 21 0,403 140 2 
20 429 5 0,102 145 2 
21 424 10 0,209 155 2 
22 414 4 0,091 159 2 
23 410 0 0,001 159 2 
24 410 410 9,837 569 12 

Ɋ ɫɪ 494     
 

ȼ ɬɚɛɥɢɰɟ 2.7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɝɨɞɨɜɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ Ⱥɫɬɪɚɯɚɧɫɤɨɝɨ ɊȾɍ. 
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Ɍɚɛɥɢɰɚ 2.7 – Ⱦɚɧɧɵɟ ɝɨɞɨɜɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
Ⱥɫɬɪɚɯɚɧɫɤɨɝɨ ɊȾɍ 

t α cosα Pt.max,Ɇȼɬ Pt.ɫɪɟɞɧ,Ɇȼɬ a max b max ɚ ɫɪɟɞɧ b ɫɪɟɞɧ 
1 0,262 0,966 567 493 

531 
 
 
 
 
 
 

38 
 
 
 
 
 
 

453 
 
 
 
 
 
 

41 
 
 
 
 
 
 

2 0,785 0,707 558 482 
3 1,308 0,259 541 463 
4 1,832 -0,258 521 442 
5 2,355 -0,706 505 424 
6 2,878 -0,966 495 413 
7 3,402 -0,966 495 413 
8 3,925 -0,709 505 424 
9 4,448 -0,261 521 442 
10 4,972 0,256 541 463 
11 5,495 0,705 558 482 
12 6,018 0,965 567 493 

 
2.5 ϢЃЄϹϸϹϿϹЁϼϹ ІϼЃϴ ЄϹϷЇϿϼЄЂ϶ϴЁϼГ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɨɣ ɍɆɈ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ 
ɨɬɦɟɬɤɚ ɍɆɈ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ȼȻ ɧɚ 1/3. 

 

▼ʢʛʝ =  ʜʞʢ − ʜʞʢ−˔˖˘.ˇː˃ଷ = ͳͳͲ͹ −  ଵଵ଴଻− ଵଵ଴ସଷ = ͳͳͲͷ,ͻ͹ ˏ (2.1) 

 
Ɉɛɴɟɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɦɟɬɤɚɦ ɍɆɈ ɢ ɇɉɍ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɬɦɟɬɤɢ ȼȻ ɢ ɨɛɴɟɦɨɜ (Ɋɢɫɭɧɨɤ 2.4). 
 ʜܸʞʢ = ͳ,ͺͲ ˍˏଷ  ʢܸʛʝ = ͳ,͸ͷ ˍˏଷ  
 
ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ܸ˒ ˑˎ = ʜܸʞʢ − ʢܸʛʝ = ͳ,ͺͲ − ͳ,͸ͷ = Ͳ,ͳͷ ˍˏଷ (2.2) 

 
2.6 ϣϹЄϹЄϴЅЃЄϹϸϹϿϹЁϼϹ ЅІЂϾϴ ЀϴϿЂ϶ЂϸЁЂϷЂ ϷЂϸϴ 
 
ɇɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɧɨɝɨ ɝɢɞɪɨɝɪɚɮɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɍɚɛɥɢɰɚ 2.3), ɞɚɧɧɵɯ 

ɨ ɬɪɟɛɨɜɚɧɢɹɯ ȼɏɄ ɢ ɩɨɬɟɪɹɯ ɪɚɫɯɨɞɚ (Ɍɚɛɥɢɰɚ 2.1), ɨɩɪɟɞɟɥɢɦ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ 
ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɧɚ ɮɢɥɶɬɪɚɰɢɸ, ɥɟɞɨɨɛɪɚɡɨɜɚɧɢɟ ɢ ɢɫɩɚɪɟɧɢɟ: 

 ܳ˒ˑˎ = ܳ˄˞˕ − ሺܳ˗ˋˎ˟˕˓ + ܳˎˈˇ + ܳˋ˔˒ሻ (2.3) 
 

Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
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ʒܰЭʠ = ݇𝑁 ∙ ܳ˒ˑˎ ∙  ʒЭʠ, (2.4)ܪ
 
ɝɞɟ ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇𝑁 = ͺ,ͺ; ܳ˒ˑˎ – ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; ܪʒЭʠ – ɧɚɩɨɪ, ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ȼȻ ɢ ɇȻ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ, ɦ; 

ʒЭʠܪ  = ܼʑʐ − ܼʜʐሺܳʜʐሻ − ∆ℎ, (2.5) 
 
ɝɞɟ ܼʑʐ – ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; ܼʜʐሺܳʜʐሻ – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢ ɡɢɦɧɟɣ ɤɪɢɜɵɦ ɫɜɹɡɢ, ɦ; ∆ℎ = ͳ,ͷ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɦ. 
 

Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ: 
 ʑܰʤʙ = ݇𝑁 ∙ ܳʑʤʙ ∙  ʒЭʠ, (2.6)ܪ

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

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.8. 
ɂɡɥɢɲɤɢ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜ ɦɟɫɹɰɵ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∑ ∑ ௧ܰ˄ ˞˕ − ∑ ௧ܰʑʤʙ (2.7) 

 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɧɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ, ɚ ɬɚɤɠɟ ɫɚɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɩɥɚɤɚɬɟ “ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ”. 
ȼ ɬɚɛɥɢɰɟ 2.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ ɢ ɫ ɭɱɟɬɨɦ 

ȼɏɄ. 
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Ɍɚɛɥɢɰɚ 2.8 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ ɢ ɫ ɭɱɟɬɨɦ ȼɏɄ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12  

Q(90%)ɛɵɬɨɜɚɹ, ɦ3/ɫ 17 18 24 46 52 55 65 45 40 16 15 14  
Q ɢɫɩ., ɦ3/ɫ 0,1 0,1 0,1 0,1 0,2 0,2 0,4 0,3 0,1 0,1 0,1 0  

Q ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ, 
ɦ3/ɫ 

0 0 0 0 0 0 0 0 0 0 0 0  

Q ɮɢɥɶɬɪɚɰɢɢ, ɦ3/ɫ 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3  
Ɋɚɛɨɬɚ ɩɨ ɜɨɞɨɬɨɤɭ 

ΣQ ɩɨɬɟɪɶ, ɦ3/ɫ 0,4 0,4 0,4 0,4 0,5 0,6 0,8 0,7 0,4 0,4 0,4 0,3  
Q ɩɨɥɟɡɧɨɟ, ɦ3/ɫ 16,8 17,4 23,6 45,6 51,5 54,4 64,2 44,3 39,6 15,6 14,6 14,1  

Z ȼȻ , ɦ 1107 1107 1107 1107 1107 1107 1107 1107 1107 1107 1107 1107  
Z ɇȻ , ɦ 954 954 954 956 956 956 956 955 955 954 953 953  

ɇ, ɦ 152 152 151 150 150 150 149 150 150 152 152 152  
N ɛɵɬ, Ɇȼɬ 22 23 31 60 68 72 84 58 52 21 20 19  

Ɋɚɛɨɬɚ ɩɨ ȼɏɄ  
Q ȼɏɄ, ɦ3/ɫ 35 35 35 35 35 35 35 35 35 35 35 35  

Z ȼȻ , ɦ 1107 1107 1107 1107 1107 1107 1107 1107 1107 1107 1107 1107  
Z ɇȻ , ɦ 955 955 955 955 955 955 955 955 955 955 955 955  

ɇ, ɦ 151 151 151 151 151 151 151 151 151 151 151 151  
N ȼɏɄ , Ɇȼɬ 46 46 46 46 46 46 46 46 46 46 46 46 ɋɭɦɦɚ 

Nɛɵɬ - N ȼɏɄ, Ɇȼɬ -24 -23 -15 14 21 25 38 12 6 -26 -27 -27 -25 
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2.7 ϖЂϸЁЂ-БЁϹЄϷϹІϼЋϹЅϾϼϽ ЄϴЅЋϹІ ЄϹϺϼЀϴ ЄϴϵЂІЏ ϗϱϥ ЃЂ ЇЅϿЂ϶ϼВ 
ЀϴϿЂ϶ЂϸЁЂϷЂ ϷЂϸϴ 

 
ɐɟɥɶɸ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ 

ɝɨɞɭ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɨɬɦɟɬɤɢ ▼ɍɆɈ, ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

Ɉɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɟɬɫɹ 
ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ⱦɚɧɧɨɟ ɭɫɥɨɜɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɜɫɟɣ ɩɨɥɟɡɧɨɣ ɟɦɤɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ ɦɟɫɹɰɟɦ, ɜ ɤɨɬɨɪɨɦ 
ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ. Ɂɚ ɧɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɦɟɫɹɰ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɩɨɥɨɜɨɞɶɹ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɨɤɬɹɛɪɶ. 

Ɋɚɫɱёɬ ɧɚɱɢɧɚɟɦ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨɥɧɨɫɬɶɸ ɡɚɩɨɥɧɟɧɨ ɢ ɭɪɨɜɟɧɶ 
ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ▼ɇɉɍ = 1107 ɦ. 

Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɬɚɛɥɢɰɚɯ 2.3 ɢ 2.8. 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
 

 

Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ȼ ɬɚɛɥɢɰɟ 2.9, 2.10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 1 ɢɬɟɪɚɰɢɹ ɢ 2 ɢɬɟɪɚɰɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.

1105.50

1106.00

1106.50

1107.00

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

Z ɜɛ, ɦ

Ɇɟɫɹɰɵ

Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ

▼ɇɉɍ=1107,00 ɦ  

▼ɍɆɈ=1105,97 ɦ
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Ɍɚɛɥɢɰɚ 2.9 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (1 ɢɬɟɪɚɰɢɹ) 
Ɇ

ɟɫ
ɹɰ

 

Q
 ɛ

ɵ
ɬ,

 ɦ
3 /ɫ

 

Q
 ɢ

ɫɩ
, ɦ

3 /ɫ
 

Q
 ɮ

ɢɥ
ɶɬ

ɪ,
 ɦ

3 /ɫ
 

Q
 ɩ

ɨɥ
ɟɡ

ɧ,
 ɦ

3 /ɫ
 

Q
 ɧ

ɛ,
 ɦ

3 /ɫ
 

Q
 ɜ

ɯɤ
, ɦ

3 /ɫ
 

Q
 ɜ

ɞɯ
, ɦ

3 /ɫ
 

Q
 ɯ

ɨɥ
ɨɫ

ɬ.
, ɦ

3 /ɫ
 

Q
 Ƚ

ɗɋ
, ɦ

3 /ɫ
 

Ɉɛɴɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɍɪɨɜɧɢ 

ɇ
 ɝ

ɷɫ
, ɦ

 

N
 ɝ

ɷɫ
, Ɇ

ȼɬ
 

N
 ɝ

ɚɪ
, Ɇ

ȼɬ
 

Vɧɚɱ, 
ɦ3 

ΔV, 
ɦ3 

Vɤɨɧ, 
ɦ3 

ˍʑʐݖ ʑʐː, ɦݖ , ɦ ݖʑʐ˔˓ , ɦ ݖʜʐ, ɦ 

10 16 0,1 0,3 16 23 40 8 0 23 1,80 0,02 1,78 1107,00 1107,00 1107,00 954,18 152,61 31 31 
11 15 0,1 0,3 15 37 40 22 0 37 1,78 0,06 1,72 1107,00 1106,89 1106,95 955,08 151,66 49 49 
12 14 0 0,3 14 45 40 31 0 45 1,72 0,08 1,64 1106,89 1106,59 1106,74 955,55 150,99 60 60 
1 17 0,1 0,3 17 46 40 29 0 45 1,64 0,08 1,56 1106,59 1106,12 1106,36 955,56 150,60 60 60 
2 18 0,1 0,3 17 37 40 20 0 37 1,56 0,05 1,51 1106,12 1105,67 1105,90 955,10 150,59 49 49 
3 24 0,1 0,3 24 24 40 0 0 24 1,51 0,00 1,51 1105,67 1105,36 1105,51 954,22 151,09 31 31 

4 
46 

0,1 0,3 
46 40 40 -6 0 40 1,51 

-
0,02 1,53 1105,36 1105,36 1105,36 955,26 149,90 52 

- 
 
 
 
 
 

5 
52 

0,2 0,3 
52 40 40 -12 0 40 1,53 

-
0,03 1,56 1105,36 1105,46 1105,41 955,28 149,93 53 

6 
55 

0,2 0,4 
54 40 40 -15 0 39 1,56 

-
0,04 1,60 1105,46 1105,65 1105,56 955,25 150,11 52 

7 
65 

0,4 0,4 
64 40 40 -25 0 39 1,60 

-
0,07 1,67 1105,65 1105,89 1105,77 955,24 150,33 52 

8 
46 

0,3 0,4 
45 40 40 -6 0 39 1,67 

-
0,01 1,68 1105,89 1106,28 1106,09 955,25 150,64 52 

9 40 0,1 0,3 40 40 40 0 0 40 1,68 0,00 1,68 1106,28 1106,36 1106,32 955,26 150,86 53 
         Q ɜɞɯɪ ɫɭɦɦ = 45,5        

 
ɉɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ 10 ɩɨ 3 ɦɟɫɹɰ ɜɤɥɸɱɢɬɟɥɶɧɨ ɩɨ Nɝɚɪ, ɚ ɜ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɩɨ Nɜɯɤ, ɩɟɪɜɚɹ ɢɬɟɪɚɰɢɹ ɧɟ 

ɩɨɥɭɱɢɥɚɫɶ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 
• ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɪɚɜɟɧ 0 ɦ3/ɫ; 
• ɇɟ ɭɞɚɥɨɫɶ ɧɚɩɨɥɧɢɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɨɬɦɟɬɤɢ ▼ɇɉɍ. 
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Ɍɚɛɥɢɰɚ 2.10 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (2 ɢɬɟɪɚɰɢɹ) 

Ɇ
ɟɫ

ɹɰ
 

Q
 ɛ

ɵɬ
, ɦ

3 /ɫ
 

Q
 ɢ

ɫɩ
, ɦ

3 /ɫ
 

Q
 ɮ

ɢɥ
ɶɬ

ɪ,
 ɦ

3 /ɫ
 

Q
 ɩ

ɨɥ
ɟɡ

ɧ,
 ɦ

3 /ɫ
 

Q
 ɧ

ɛ,
 ɦ

3 /ɫ
 

Q
 ɜ

ɯɤ
, ɦ

3 /ɫ
 

Q
 ɜ

ɞɯ
, ɦ

3 /ɫ
 

Q
 ɯ

ɨɥ
ɨɫ

ɬ.
, ɦ

3 /ɫ
 

Q
 Ƚ

ɗɋ
, ɦ

3 /ɫ
 

Ɉɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɍɪɨɜɧɢ 

ɇ
 ɝɷ

ɫ,
 ɦ

 

N
 ɝ

ɷɫ
, Ɇ

ȼ
ɬ 

N
 ɝ

ɚɪ
, Ɇ

ȼ
ɬ 

Vɧɚɱ, 
ɦ3 

ΔV, 
ɦ3 

Vɤɨɧ, 
ɦ3 

ʑʐːݖ , ɦ ݖʑʐˍ , ɦ ݖʑʐ˔˓ , ɦ ݖʜʐ,ɦ 

10 16 0,1 0,3 16 16 40 0 0 16 1,80 0,00 1,80 1107,00 1107,00 1107,00 953,58 153,22 21 21 
11 15 0,1 0,3 15 29 40 15 0 29 1,80 0,04 1,76 1107,00 1107,00 1107,00 954,61 152,19 39 39 
12 14 0 0,3 14 38 40 24 0 38 1,76 0,06 1,70 1107,00 1106,80 1106,90 955,14 151,55 50 50 
1 17 0,1 0,3 17 38 40 21 0 38 1,70 0,06 1,64 1106,80 1106,46 1106,63 955,15 151,28 50 50 
2 18 0,1 0,3 17 30 40 12 0 29 1,64 0,03 1,61 1106,46 1106,14 1106,30 954,63 151,47 39 39 
3 24 0,1 0,3 24 16 40 -8 0 16 1,61 -0,02 1,63 1106,14 1105,97 1106,05 953,58 152,27 21 21 
4 46 0,1 0,3 46 40 40 -6 0 40 1,63 -0,02 1,65 1105,97 1106,09 1106,03 955,26 150,57 52   

  
- 

  
  
  

5 52 0,2 0,3 52 40 40 -12 0 40 1,65 -0,03 1,68 1106,09 1106,18 1106,14 955,28 150,66 53 
6 55 0,2 0,4 54 40 40 -15 0 39 1,68 -0,04 1,72 1106,18 1106,36 1106,27 955,25 150,82 52 
7 65 0,4 0,4 64 40 40 -25 0 39 1,72 -0,07 1,79 1106,36 1106,57 1106,46 955,24 151,02 52 
8 46 0,3 0,4 45 40 40 -6 0 39 1,79 -0,01 1,80 1106,57 1106,93 1106,75 955,25 151,30 52 
9 40 0,1 0,3 40 40 40 0 0 40 1,80 0,00 1,80 1106,93 1107,00 1106,97 955,26 151,51 53 
         Q ɜɞɯɪ ɫɭɦɦ = 0        

ɉɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ 10 ɩɨ 3 ɦɟɫɹɰ ɜɤɥɸɱɢɬɟɥɶɧɨ ɩɨ Nɝɚɪ, ɚ ɜ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɩɨ Nɜɯɤ, ɜɬɨɪɚɹ ɢɬɟɪɚɰɢɹ ɜɵɩɨɥɧɟɧɚ 
ɭɫɩɟɲɧɨ. 

• ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɜɟɧ 0 ɦ3/ɫ; 
• ɍɞɚɥɨɫɶ ɧɚɩɨɥɧɢɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɨɬɦɟɬɤɢ ▼ɇɉɍ; 
• Ɉɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɧɚɱɚɥɟ ɫɪɚɛɨɬɤɢ ɢ ɜ ɤɨɧɰɟ ɧɚɩɨɥɧɟɧɢɹ ɪɚɜɧɵ ɨɛɴɟɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ▼ɇɉɍ. 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ȼɗɊ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ, ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɨɬɦɟɬɤɚ 
ɭɪɨɜɧɹ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ ▼ɍɆɈ = 1105,97 ɦ. 

ɍɬɨɱɧɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 
 
▼ʜʞʢ =  ͳͳͲ͹,ͲͲ ˏ 
▼ʢʛʝ =  ͳͳͲͷ,ͻ͹ ˏ 
 
Ɉɛɴɟɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɦɟɬɤɚɦ ɍɆɈ ɢ ɇɉɍ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɬɦɟɬɤɢ ȼȻ ɢ ɨɛɴɟɦɨɜ (Ɋɢɫɭɧɨɤ 2.4). 
 ʜܸʞʢ = ͳ,ͺͲ ˍˏଷ  ʢܸʛʝ = ͳ,͸ͷ ˍˏଷ  
 
ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ܸ˒ ˑˎ = ʜܸʞʢ − ʢܸʛʝ = ͳ,ͺͲ − ͳ,͸ͷ = Ͳ,ͳͷ ˍˏଷ (2.8) 

 
ɋɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 ܹˏː = ܳˏː ∙ 𝑡ˆˑˇ˔ = ͷͲ,͹Ͷ ∙ ሺ͵͸ͷ ∙ ʹͶ ∙ ͵͸ͲͲሻ/ͳͲଽ =  ͳ,͸ ˍˏଷ (2.9) 

 
ɝɞɟ – Qɦɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɦɭ ɪɹɞɭ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 
ߚ  = ௏˒ ˑˎௐˏː = ଴,ଶଽଵ,଺ = Ͳ,ͳͺ (2.10) 

 
ɗɬɨɬ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɬ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɍɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬ 

ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɟ 0,3, ɷɬɨ ɝɨɞɢɱɧɵɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 

2.8 ϕϴϿϴЁЅ ЀЂЍЁЂЅІϼ 
 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ ɫɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɧɚ ɩɨɤɪɵɬɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ 
ɜɫɟɦɢ ɭɱɚɫɬɧɢɤɚɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɡɚɩɨɥɧɢɦ 
ɬɚɛɥɢɰɭ 2.11. 
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Ɍɚɛɥɢɰɚ 2.11 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 

ɗɋ ɉɪɨɟɟɤɬ Ƚɗɋ Ɍɗɋ 
Pt 

max 
Pt ɧɚɝɪ 

ɪɟɡ 
Nɪɚɛ Nɧɚɝɪ N ɪɟɦ N ɪɚɛ N ɚɜ N ɪɟɦ N ɧɚɝɪ 

ɹɧɜɚɪɶ 1 567 17 92 5  488 57  12 
ɮɟɜɪɚɥɶ 2 558 17 83 4  488 56  13 

ɦɚɪɬ 3 541 16 66 3  488 54  13 
ɚɩɪɟɥɶ 4 521 16 66 3  468 52  12 

ɦɚɣ 5 505 15 65 3  453 51 15 12 
ɢɸɧɶ 6 495 15 65 3  443 50 26 12 
ɢɸɥɶ 7 495 15 65 3  443 50 26 12 
ɚɜɝɭɫɬ 8 505 15 65 3  453 51 15 12 

ɫɟɧɬɹɛɪɶ 9 521 16 66 3  469 52  12 
ɨɤɬɹɛɪɶ 10 541 16 66 3 15 488 54  13 
ɧɨɹɛɪɶ 11 558 17 83 4  488 56  13 
ɞɟɤɚɛɪɶ 12 567 17 92 5  488 57  12 
ɹɧɜɚɪɶ 1 567 17 92 5  488 57  12 

 
2.9 ϢЃЄϹϸϹϿϹЁϼϹ ЇЅІϴЁЂ϶ϿϹЁЁЂϽ ЀЂЍЁЂЅІϼ ϗϱϥ 
 
ɉɪɢɛɥɢɠɟɧɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ˒ܰ.˖˔˕ ˆˠ˔ = ˓ܰ˃˄˅˞˕ + ˓ܰˈˊ = ͻʹ + ͷ = ͻ͹ ʛʑ˕, (2.11) 

 
ɝɞɟ ˓ܰ˃˄˅˞˕  −  ˏ˃ˍ˔ˋˏ˃ˎ˟ː˃я ˏˑ˜ːˑ˔˕˟ ˒˓ˑˈˍ˕ˋ˓˖ˈˏˑˌ ˔˕˃ː˙ˋˋ; 

 ˓ܰ˃˄˅˞˕ = ˓ܰяː˅˃˓˟ = ͻʹ ˍʑ˕  
 ˓ܰˈˊ = ˓ܰˈˏ + ˃ܰ˅ + ːܰ˃ˆ˓, (2.12) 

 ˆˇˈ ˓ܰˈˏ – ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ; ˃ܰ˅ – ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ. ȿɝɨ ɪɚɫɩɨɥɨɠɟɦ ɧɚ Ɍɗɋ; ˃ܰ˅ʡЭʠ = ͳͲ%; ːܰ˃ˆ˓ = ͵% – ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ. Ɋɚɫɩɨɥɨɝɚɟɬɫɹ ɧɚ Ƚɗɋ, ɬɚɤ ɤɚɤ ɧɟ  
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 
ɉɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɦɨɳɧɨɫɬɹɦ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ 

ɪɚɫɩɪɟɞɟɥɹɟɦ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ 14 Ɇȼɬ ɢ 27 Ɇȼɬ.  
 ˓ܰˈˊ = ːܰ˃ˆ˓ʒЭʠ = ͷ ʛʑ˕  
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2.10 ϞϴЃϼІϴϿАЁЏϽ ЄϹЀЂЁІ ЂϵЂЄЇϸЂ϶ϴЁϼГ 
 
Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ 

ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 
ɫɨɫɬɚɜɥɹɟɬ 30 ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ, ɚ ɟɝɨ ɱɚɫɬɨɬɚ – 1 ɪɚɡ ɜ 6 ɥɟɬ. 

Ⱦɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɪɟɦɨɧɬɧɚɹ 
ɩɥɨɳɚɞɶ ɩɨ ɮɨɪɦɭɥɟ 2.13. Ɂɧɚɹ ɜɵɬɟɫɧɹɸɳɢɟ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɢɦ ɪɟɦɨɧɬɧɭɸ 
ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ: 

ܨ˓  ˈˏ.˒˓ = 𝑁я˓ː˅˃˓˟଺ ∙ ͳ ˏˈ˔ = ͳͷ ʛʑ˕ (2.13) 

 
2.11 ϖЂϸЁЂ-БЁϹЄϷϹІϼЋϹЅϾϼϽ ЄϴЅЋϹІ ЄϹϺϼЀϴ ЄϴϵЂІЏ ϗϱϥ ϸϿГ 

ЅЄϹϸЁϹ϶ЂϸЁЂϷЂ ϷЂϸϴ, ЂЃЄϹϸϹϿϹЁϼϹ ЅЄϹϸЁϹЀЁЂϷЂϿϹІЁϹϽ ϶ЏЄϴϵЂІϾϼ 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ȼɗɊ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. 
 Ɋɚɫɫɦɨɬɪɢɦ 2 ɪɟɠɢɦɚ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ɉɨ ɦɨɳɧɨɫɬɹɦ (Ɍɚɛɥɢɰɚ 2.12); 
 ɉɨ ɨɬɦɟɬɤɚɦ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɍɚɛɥɢɰɚ 2.13). 
ɂɡ ɷɬɢɯ ɞɜɭɯ ɪɟɠɢɦɨɜ ɜɵɛɟɪɟɦ ɬɨɬ, ɝɞɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 

ɛɨɥɶɲɟ. 
ɉɨ ɢɬɨɝɭ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɜ ɪɟɠɢɦɟ ɩɨ ɦɨɳɧɨɫɬɹɦ 

ɨɤɚɡɚɥɚɫɶ ɛɨɥɶɲɟ, ɱɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɜ ɪɟɠɢɦɟ ɩɨ ɨɬɦɟɬɤɚɦ: 
 Э̅ˏːˑ˕ˏ = Ͷ͸͸,͵͵ ˏˎː ˍʑ˕ ∙ ˚  

 Э̅ˏːˏˑ˜ː = Ͷ͸͹ˏˎː ˍʑ˕ ∙ ˚, 
 
ɇɚ ɪɢɫɭɧɤɟ 2.6 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
 

 

Ɋɢɫɭɧɨɤ 2.6 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ

1105.50

1106.00

1106.50

1107.00

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

Z ɜɛ, ɦ

Ɇɟɫɹɰɵ

Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ

▼ɇɉɍ=1107,00 ɦ  

▼ɍɆɈ=1105,97 ɦ
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Ɍɚɛɥɢɰɚ 2.12 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɦɨɳɧɨɫɬɹɦ 

Ɇ
ɟɫ

ɹɰ
 

Q
 ɛ

ɵɬ
, ɦ

3 /ɫ
 

Q
 ɩ

ɨɬ
, ɦ

3 /ɫ
 

Q
 ɢ

ɫɩ
, ɦ

3 /ɫ
 

Q
 ɮ

ɢɥ
ɶɬ

ɪ,
 ɦ

3 /ɫ
 

Q
 ɩ

ɨɥ
ɟɡ

ɧ,
 ɦ

3 /ɫ
 

Q
 ɧ

ɛ,
 ɦ

3 /ɫ
 

Q
 ɜ

ɯɤ
, ɦ

3 /ɫ
 

Q
 ɜ

ɞɯ
, ɦ

3 /ɫ
 

Q
 ɯ

ɨɥ
ɨɫ

ɬ.
, ɦ

3 /ɫ
 

Q
 Ƚ

ɗɋ
, ɦ

3 /ɫ
 Ɉɛɴɟɦ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɍɪɨɜɧɢ 

ɇ
 ɝɷ

ɫ,
 ɦ

 

N
 ɝ

ɷɫ
, Ɇ

ȼ
ɬ 

N
 ɝ

ɚɪ
, Ɇ

ȼ
ɬ 

ɗ 
ɝɷ

ɫ,
 ɦ

ɥɧ
 ɤ

ȼɬ
ɱ 

Vɧɚɱ, 
ɦ3 

ΔV, 
ɦ3 

Vɤɨɧ, 
ɦ3 ݖʑʐː , ɦ ݖʑʐˍ , ɦ ݖʑʐ˔˓ , ɦ ݖʜʐ, ɦ 

10 19 0 0,1 0,3 18 19 40 0,5 0 19 1,80 0,00 1,80 1107,00 1107,00 1107,00 953,83 152,97 25 25 0,6 
11 20 0 0,1 0,3 20 33 40 13 0 32 1,80 0,03 1,77 1107,00 1106,99 1106,99 954,83 151,97 43 43 1,0 
12 19 0 0 0,3 18 41 40 22,5 0 41 1,77 0,06 1,71 1106,99 1106,82 1106,91 955,32 151,38 54 54 1,3 
1 19 0 0,1 0,3 19 41 40 22 0 41 1,71 0,06 1,65 1106,82 1106,50 1106,66 955,32 151,14 54 54 1,3 
2 19 0 0,1 0,3 19 32 40 13 0 32 1,65 0,03 1,61 1106,50 1106,16 1106,33 954,80 151,33 43 43 1,0 
3 26 0 0,1 0,3 26 19 40 -7 0 19 1,61 -0,02 1,63 1106,16 1105,97 1106,07 953,83 152,03 25 25 0,6 
4 46 0 0,1 0,3 46 31 40 -15 0 31 1,63 -0,04 1,67 1105,97 1106,08 1106,03 954,74 151,09 41 

- 

1,0 
5 58 0 0,2 0,3 58 43 40 -15 0 43 1,67 -0,04 1,71 1106,08 1106,31 1106,20 955,44 150,56 57 1,4 
6 69 0 0,2 0,4 69 61 40 -8 0 61 1,71 -0,02 1,73 1106,31 1106,60 1106,46 956,24 150,01 80 1,9 
7 88 0 0,4 0,4 88 77 40 -11 0 77 1,73 -0,03 1,76 1106,60 1106,71 1106,65 956,79 149,67 101 2,4 
8 70 0 0,3 0,4 69 59 40 -10 0 59 1,76 -0,03 1,79 1106,71 1106,87 1106,79 956,18 150,41 78 1,9 
9 40 0 0,1 0,3 40 35 40 -4,5 0 35 1,79 -0,01 1,80 1106,87 1107,00 1106,94 955,00 151,74 47 1,1 
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Ɍɚɛɥɢɰɚ 2.13 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɦɨɳɧɨɫɬɹɦ 

Ɇ
ɟɫ

ɹɰ
 

Q
 ɛ

ɵɬ
, ɦ

3 /ɫ
 

Q
 ɩ

ɨɬ
, ɦ

3 /ɫ
 

Q
 ɢ

ɫɩ
, ɦ

3 /ɫ
 

Q
 ɮ

ɢɥ
ɶɬ

ɪ,
 ɦ

3 /ɫ
 

Q
 ɩ

ɨɥ
ɟɡ

ɧ,
 ɦ

3 /ɫ
 

Q
 ɧ

ɛ,
 ɦ

3 /ɫ
 

Q
 ɜ

ɯɤ
, ɦ

3 /ɫ
 

Q
 ɜ

ɞɯ
, ɦ

3 /ɫ
 

Q
 ɯ

ɨɥ
ɨɫ

ɬ.
, ɦ

3 /ɫ
 

Q
 Ƚ

ɗɋ
, ɦ

3 /ɫ
 Ɉɛɴɟɦ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɍɪɨɜɧɢ 

ɇ
 ɝɷ

ɫ,
 ɦ

 

N
 ɝ

ɷɫ
, Ɇ

ȼ
ɬ 

N
 ɝ

ɚɪ
, Ɇ

ȼ
ɬ 

ɗ 
ɝɷ

ɫ,
 ɦ

ɥɧ
 ɤ

ȼɬ
ɱ 

Vɧɚɱ, 
ɦ3 

ΔV, 
ɦ3 

Vɤɨɧ, 
ɦ3 ݖʑʐː , ɦ ݖʑʐˍ , ɦ ݖʑʐ˔˓ , ɦ ݖʜʐ, ɦ 

10 19 0 0,1 0,3 18 18 40 0 0 18 1,80 0,00 1,80 1107,00 1107,00 1107,00 953,79 153,01 24 24 0,6 
11 20 0 0,1 0,3 20 35 40 15 0 34 1,80 0,04 1,76 1107,00 1107,00 1107,00 954,95 151,85 46 46 1,1 
12 19 0 0 0,3 18 42 40 23,5 0 42 1,76 0,06 1,70 1107,00 1106,80 1106,90 955,38 151,32 56 56 1,3 
1 19 0 0,1 0,3 19 40 40 21 0 40 1,70 0,06 1,64 1106,80 1106,46 1106,63 955,26 151,17 53 53 1,3 
2 19 0 0,1 0,3 19 31 40 12 0 31 1,64 0,03 1,61 1106,46 1106,14 1106,30 954,74 151,36 41 41 1,0 
3 26 0 0,1 0,3 26 18 40 -8 0 18 1,61 -0,02 1,63 1106,14 1105,97 1106,05 953,75 152,10 24 24 0,6 
4 46 0 0,1 0,3 46 40 40 -6 0 40 1,63 -0,02 1,65 1105,97 1106,09 1106,03 955,28 150,55 53  

 
- 
 
 
 

1,3 
5 58 0 0,2 0,3 58 40 40 -18 0 40 1,65 -0,05 1,70 1106,09 1106,19 1106,14 955,27 150,67 53 1,3 
6 69 0 0,2 0,4 69 45 40 -24 0 45 1,70 -0,06 1,76 1106,19 1106,46 1106,32 955,53 150,59 59 1,4 
7 88 0 0,4 0,4 88 78 40 -10 0 78 1,76 -0,03 1,79 1106,46 1106,79 1106,62 956,82 149,61 102 2,5 
8 70 0 0,3 0,4 69 64 40 -5 0 64 1,79 -0,01 1,80 1106,79 1106,93 1106,86 956,37 150,30 85 2,0 
9 40 0 0,1 0,3 40 40 40 0 0 40 1,80 0,00 1,80 1106,93 1107,00 1106,97 955,26 151,51 53 1,3 
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3 ϖЏϵЂЄ ЂЅЁЂ϶ЁЂϷЂ ϼ ϶ЅЃЂЀЂϷϴІϹϿАЁЂϷЂ ЂϵЂЄЇϸЂ϶ϴЁϼГ 
 
3.1 ϤϹϺϼЀЁЂϹ ЃЂϿϹ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ, ɧɭɠɧɨ ɩɨɫɬɪɨɢɬɶ ɪɟɠɢɦɧɨɟ ɩɨɥɟ, ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɧɵɯ ɪɟɠɢɦɨɜ. 

Ɉɩɪɟɞɟɥɢɦ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɞɥɹ ɬɭɪɛɢɧ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ: 

– Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱёɬɧɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɦɨɳɧɨɫɬɢ; 
– Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ; 
– Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ. 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ⱦɚɧɧɵɟ ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɪɚɫɱɟɬɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɞɥɹ ɥɟɬ. ɢ ɡɢɦ. 

ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ Nɭɫɬ 

Ʌɢɧɢɹ ɨɝɪ. 
ɩɨ ɩɪɨɩ. 
ɫɩɨɫɨɛ-ɢ 

Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɫɚɧ.ɩɨɩɭɫɤ 

Qɧɛ Zɧɛ,ɥɟɬɨ 
ɇ 

ɧɩɭ 
ɇ 

ɭɦɨ ɇzɜɛ1(ɪ) H Q H Q H Q 
0 952 153,5 152,5 153,1 150,00 73 148,8 74,0 0 10 
10 953 152,5 151,4 152,1 149,00 74 148,0 73,6 200 10 
20 954 151,6 150,5 151,2 148,90 74 147,5 73,4 - - 
30 955 150,8 149,8 150,5 148,50 74 147,0 73,1 - - 
40 955 150,2 149,2 149,9 148,00 74 146,5 72,9 - - 
50 956 149,7 148,7 149,4 - - - - - - 
60 956 149,3 148,3 148,9 - - - - - - 
70 957 148,9 147,9 148,6 - - - - - - 
80 957 148,6 147,6 148,3 - - - - - - 
90 957 148,4 147,3 148,0 - - - - - - 
100 957 148,1 147,1 147,8 - - - - - - 

 
ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ. 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
3.2 ϖЏϵЂЄ ЅϼЅІϹЀЏ ϼ ІϼЃϴ ϷϼϸЄЂІЇЄϵϼЁ 
 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ 

ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ, ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ D1 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ nɫɢɧɯ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ 
ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ 
ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  

ɉɪɨɢɡɜɨɞɢɦ ɩɨɞɛɨɪ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɨɦ  ɜɵɲɟ 
ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ, ɜɵɛɢɪɚɟɦ ɬɢɩ ɝɢɞɪɨɬɭɪɛɢɧ: ɊɈ 170ɚ-ȼ, ɊɈ 170ɛ-ȼ, ɉɅȾ170, 
ɢɯ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɷɬɢɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɊɈ170ɚ-ȼ ɊɈ170ɛ-ȼ ɉɅȾ170 
ɇɩɪɟɞ, ɦ 170 170 170 

ɇmin/Hmax 0,65 0,65 0,50 
n'Iopt, ɨɛ/ɦɢɧ 68 69 80 

Q'Iopt, ɥ/ɫ 625 585 650 
ɦ opt 0,923 0,928 0,909 

QI max, ɥ/ɫ 780 670 1100 
D'1, ɦ 0,4355 0,5587 0,325 
Hɦɨɞ, ɦ 4 4 5 
tɦɨɞ, 0ɋ 7 4 16 

 
 
 

145.0

146.0

147.0

148.0

149.0

150.0

151.0

152.0

153.0

154.0

0 20 40 60 80 100

ɇ, ɦ

Qɝɷɫ, ɦ3/ɫ

ɩɪɢ ɧɩɭ

ɩɪɢ ɇ ɪɚɫɱ

ɩɪɢ ɍɆɈ

Qmin

Ɉɝɪɚɧ ɩɨ Nɭɫɬ

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ

Hmax=152,5

Hɪ=148,5 

Hmin=147,8 
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3.3 ϖЏϵЂЄ ЁЂЀϼЁϴϿАЁЂϷЂ ϸϼϴЀϹІЄϴ ЄϴϵЂЋϹϷЂ ϾЂϿϹЅϴ 
 
Ɂɚɞɚɟɦɫɹ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ D1 ɢ ɞɥɹ ɤɚɠɞɨɝɨ 

ɞɢɚɦɟɬɪɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 
 Nୟ = ͻ.ͺͳ ∙ Q୍ ˓′ ∙ Dଵଶ ∙ H୮ଵ,ହ ∙ η˕ ∙ ηˆ, (3.1) 

 
ɝɞɟ Q'I ɪ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 

ɬ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɝ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 

 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − ɂሻ + ɂ√஽భˏˑˇ஽భఱ ∙ √ୌˏˑˇʜ˓భబ ∙ √ ஝ː஝ˏˑˇఱ ), (3.2) 

 
ɝɞɟ ɦ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

D1ɦɨɞ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɦɨɞ – ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
D1 – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɪ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
νɧ, νɦɨɞ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ; 𝜺 – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (𝜺=0,75). 
 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ: 
 Z′˃ˆ˓ = ୒˖˔˕୒˃ˆ˓, (3.3) 

 
ɝɞɟ Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ = 110000 ɤȼɬ); 

Naɝɪ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 
 
ɉɨɩɪɚɜɤɚ ɄɉȾ: 
 ∆ଵ= ηːηˏ (3.4) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
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n′ = ୬I ˓′ √Δభ∙ʜ˓Dభ , (3.5) 

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

 
ɉɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 n୍ ୫ୟx′ = ୬˔ˋː˘Dభሺ∆భୌౣi౤ሻబ.ఱ (3.6) 

 n୍ ˓˃˔˚′ = ୬˔ˋː˘Dభ(∆భୌ˓)బ.ఱ (3.7) 

 n୍ ୫୧୬′ = ୬˔ˋː˘Dభሺ∆భୌౣaxሻబ.ఱ (3.8) 

 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 Q′୍ ୮ ∙ η˕ = ୒aଽ,଼ଵ∙Dభమ∙ୌpభ,ఱ∙ηˆ ˔˓ (3.9) 

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

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୍ ୮ ∙ η˕ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 
 Q′୍ ∙ η˕ = ୒aଽ,଼ଵ∙Dభమ∙ୌౣaxభ,ఱ ∙ηˆ ˔˓ (3.10) 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ: 
 Q′୍ ୫ୟx = ୕ౣi౤୬∙Dభమ∙√ୌౣi౤∙Δ (3.11) 

 Q′୍ ୫୧୬ = ୕ౣi౤୬∙Dభమ∙√ୌౣax∙Δ (3.12) 

 
Ɋɚɫɱɟɬɵ ɉɅȾ170 ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
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Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ170 
D1, ɦ 1 1,25 1,4 1,6 1,8 1,9 2 
ɬ 0,886 0,889 0,891 0,893 0,894 0,895 0,896 

N' ɚ, Ɇȼɬ 23,1 36,1 45,2 59,1 74,8 83,3 92,3 
Z' ɲɬ 4,2 2,7 2,1 1,6 1,3 1,2 1,1 

Z a, ɲɬ 4 3 2 (3) 2 2 2 2 
N ɚ, Ɇȼɬ 20,3 31,8 40,0 52,4 66,4 74,0 82,1 

Δ' 1,06 1,07 1,07 1,07 1,07 1,07 1,07 
n'c, ɨɛ/ɦɢɧ 1041,9 835,0 746,2 653,6 581,5 551,1 523,7 
n ɫ ɨɛ/ɦɢɧ 100 750 750 600 600 600 600 

n' max, ɨɛ/ɦɢɧ 10,3949098 74,7 83,6 76,4 85,8 90,6 95,3 
n' ɪɚɫɱ, ɨɛ/ɦɢɧ 10,41949654 74,5 83,4 76,2 85,6 90,4 95,1 
n' min, ɨɛ/ɦɢɧ 10,558894 73,6 82,3 75,2 84,5 89,2 93,8 

Q· ɪɚɫ 1,005 1,004 1,003 1,002 1,001 1,000 1,000 
Q· max 1,046 1,044 1,043 1,042 1,042 1,041 1,041 

 
Ɋɚɫɱɟɬɵ ɊɈ 170ɚ–ȼ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.4 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ 170ɚ–ȼ 
D1, ɦ 1 1,25 1,4 1,6 1,8 1,9 2 
ɬ 0,919 0,921 0,922 0,923 0,924 0,925 0,925 

N' ɚ, Ɇȼɬ 14,1 22,1 27,7 36,2 45,8 51,1 56,6 
Z' ɲɬ 6,9 4,4 3,5 2,7 2,1 1,9 1,7 

Z a, ɲɬ 8 4 4 3 3 2 2 
N ɚ, Ɇȼɬ 12,9 20,2 25,4 33,2 42,1 46,9 52,0 

Δ' 1,04 1,05 1,05 1,05 1,05 1,05 1,05 
n'c, ɨɛ/ɦɢɧ 848,6 679,7 607,3 531,7 472,9 448,2 425,9 
n ɫ ɨɛ/ɦɢɧ 1000 750 600 500 500 428,6 428,6 

n' max, ɨɛ/ɦɢɧ 80,6 75,4 67,5 64,3 72,3 65,4 68,8 
n' ɪɚɫɱ, ɨɛ/ɦɢɧ 80,4 75,3 67,4 64,1 72,1 65,2 68,6 
n' min, ɨɛ/ɦɢɧ 79,3 74,3 66,5 63,3 71,2 64,4 67,7 

Q· ɪɚɫ 0,656 0,655 0,655 0,654 0,654 0,654 0,654 
Q· max 0,683 0,682 0,682 0,681 0,681 0,680 0,680 
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Ɋɚɫɱɟɬɵ ɊɈ 170ɛ–ȼ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ 170ɛ–ȼ 
D1, ɦ 1 1,25 1,4 1,6 1,8 1,9 2 
ɬ 0,924 0,927 0,928 0,929 0,930 0,930 0,931 
N' ɚ, Ɇȼɬ 12,0 18,7 23,5 30,7 38,8 43,3 47,9 
Z' ɲɬ 8,1 5,2 4,1 3,2 2,5 2,2 2,0 
Z a, ɲɬ 8 6 4 3 3 2 2 
N ɚ, Ɇȼɬ 11,0 17,2 21,6 28,3 35,8 40,0 44,3 
Δ' 1,04 1,04 1,04 1,04 1,04 1,04 1,04 
n'c, ɨɛ/ɦɢɧ 855,5 685,2 612,1 535,9 476,7 451,7 429,2 
n ɫ ɨɛ/ɦɢɧ 1000 750 600 500 500 428,6 428,6 
n' max, ɨɛ/ɦɢɧ 80,8 75,7 67,8 64,5 72,5 65,6 69,1 
n' ɪɚɫɱ, ɨɛ/ɦɢɧ 80,7 75,5 67,6 64,4 72,4 65,5 68,9 
n' min, ɨɛ/ɦɢɧ 79,6 74,5 66,7 63,5 71,4 64,6 68,0 
Q· ɪɚɫ 0,565 0,565 0,564 0,564 0,564 0,563 0,563 
Q· max 0,588 0,588 0,587 0,587 0,587 0,586 0,586 

 
ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɬɭɪɛɢɧ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: 
– Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
– Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
– ɋɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ; 
– ɍɫɥɨɜɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. 
 ɂɫɯɨɞɹ ɢɡ ɩɚɪɚɦɟɬɪɨɜ, ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ, ɛɵɥɚ ɜɵɛɪɚɧɚ ɝɢɞɪɨɬɭɪɛɢɧɚ 

ɊɈ170ɚ–ȼ–200, ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ (Ɋɢɫɭɧɨɤ 3.1). ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɩɨɥɹ 
ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ – ɜɟɪɯɧɹɹ ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ (ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɬɭɪɛɢɧɵ), ɚ ɧɢɠɧɹɹ ɫɬɪɨɢɬɫɹ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɨɣ – ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ, 
ɚ ɞɪɭɝɚɹ – ɬɨɱɤɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨ ɬɨɣ ɠɟ ɮɨɪɦɭɥɟ, ɧɨ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ 
(ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ). Ʌɟɜɚɹ ɝɪɚɧɢɰɚ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ (ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ), ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɟɞɢɧɟɧɧɵɟ 
ɬɨɱɤɢ ܳ′ூ  ɩɪɢ Hmin ɢ Hmax. 

 
3.4 ϢЃЄϹϸϹϿϹЁϼϹ ЂІЀϹІϾϼ ЇЅІϴЁЂ϶Ͼϼ ЄϴϵЂЋϹϷЂ ϾЂϿϹЅϴ ϷϼϸЄЂІЇЄϵϼЁЏ 

ϸϿГ ЂϵϹЅЃϹЋϹЁϼГ ϹϹ ϵϹϻϾϴ϶ϼІϴЊϼЂЁЁЂϽ ЄϴϵЂІЏ 
 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇Z˓.ˍ. = Zː˄ሺQː˄ሻ + Hୱ, (3.13) 

 
ɝɞɟ Zː˄ሺQː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 
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Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

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

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 Hୱ = B − Zː˄ሺ୕ː˄ሻଽ଴଴ − σ ∙ H − ∆Hୱ + ∆Z˘.˒ˎ, (3.14) 

 
ɝɞɟ ȼ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ (10,33 ɦ.ɜɨɞ.ɫɬ); ∆Hୱ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  

ɇ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); 
Zɯ.ɩɥ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ 

ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ170ɚ–ȼ Zɯ.ɩɥ.= 0,238D1/2. 
 
ɉɪɢ ɇmax: 
 Hୱ = ͳͲ,͵͵ − ଽହସ,ହଽ଴଴ − Ͳ,Ͳͷ ∙ ͳͷʹ,ͷ − ͳ,ͷ + Ͳ,ʹ͵ͺ ∙ ଶଶ = Ͳ,͵ͷ ˏ  

 
ɉɪɢ Hɪ: 
 Hୱ = ͳͲ,͵͵ − ଽହ଺ଽ଴଴ − Ͳ,Ͳ͹ ∙ ͳͶͺ,ͷ − ͳ,ͷ + Ͳ,ʹ͵ͺ ∙ ଶଶ = −ʹ,Ͷʹ ˏ  

 
ɉɪɢ Hmin: 
 Hୱ = ͳͲ,͵͵ − ଽହସ,ଽଽ଴଴ − Ͳ,Ͳ͸ͺ ∙ ͳͶ͹,ͺ − ͳ,ͷ + Ͳ,ʹ͵ͺ ∙ ଶଶ = −ʹ,Ͳ͹ ˏ  

 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɜɯɨɞɹɬ ɜ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ. 
 
Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ 

ɜɵɱɟɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ: 
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ܼʟʙଵሺH୫୧୬ሻ = Zː˄ (Q ሺH୫୧୬ሻ) + H௦ሺH௠𝑖௡ሻ (3.15) 
 ܼʟʙଶሺH˓˃˔˚ሻ = Zː˄  ቀQ (H˓˃˔˚)ቁ + H௦ሺH˓˃˔˚ሻ (3.16) 

 ܼʟʙଷሺH௠௔௫ሻ = Zː˄ (Q ሺH୫ୟxሻ) + H௦ሺH୫ୟxሻ (3.17) 
 

Ⱦɥɹ ɬɭɪɛɢɧɵ ɊɈ170ɚ-ȼ-200: 
 Zʟʙଵ = ͻͷͶ,ͷ + Ͳ,͵ͷ = ͻͷͶ,ͺͷ ˏ  
 Zʟʙଶ = ͻͷ͸ + ሺ−ʹ,Ͷʹሻ = ͻͷ͵,ͷͺ ˏ  
 Zʟʙଷ = ͻͷͶ,ͻ + ሺ−ʹ,Ͳ͹ሻ = ͻͷʹ,ͺ͵ ˏ  
 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɛɵɥɚ ɜɵɛɪɚɧɚ ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ Zʟʙଶ = ͻͷ͵,ͷͺ ɦ. Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱɟɬɧɵɯ 
ɪɟɠɢɦɚɯ. 

 
3.5 ϗϼϸЄЂЀϹЉϴЁϼЋϹЅϾϼϽ ЄϴЅЋϹІ ϼ ЃЂЅІЄЂϹЁϼϹ ЃϿϴЁϴ ЀϹІϴϿϿϼЋϹЅϾЂϽ 

ЅЃϼЄϴϿАЁЂϽ ϾϴЀϹЄЏ. ϢЃЄϹϸϹϿϹЁϼϹ ϹϹ ϷϹЂЀϹІЄϼЋϹЅϾϼЉ ЄϴϻЀϹЄЂ϶ ЃЄЂІЂЋЁЂϽ 
ЋϴЅІϼ 

 
Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ (φ = 345 ÷ 360°) ɢɦɟɸɬ ɤɪɭɝɥɵɟ 

ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɚ, ɨɧɢ ɫɥɭɠɚɬ 
ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ 
ɚɩɩɚɪɚɬ. ɉɪɢ ɫɪɟɞɧɢɯ ɢ ɜɵɫɨɤɢɯ ɧɚɩɨɪɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɚɦɟɪɵ ɫ 
ɤɪɭɝɥɵɦɢ ɫɟɱɟɧɢɹɦɢ. ɉɪɢ ɟɟ ɪɚɫɱɟɬɟ ɡɚɞɚɥɢɫɶ ɬɪɟɦɹ ɝɥɚɜɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, 
ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ ɩɨɬɨɤ, ɱɟɪɟɡ ɧɟɟ ɩɪɨɯɨɞɹɳɢɣ: 

 
– Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 

ɚɩɩɚɪɚɬɚ. 
– Ɉɞɢɧɚɤɨɜɚɹ ɡɚɤɪɭɬɤɚ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ 

ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ. 
– ɉɨɞɛɢɪɚɥɢɫɶ ɪɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɬɚɤ, 

ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 
 
ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ (ɉɪɢɥɨɠɟɧɢɟ Ȼ) ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɨɩɪɟɞɟɥɢɥɢ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ: ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 
b0 = 0,238, D1= 0,476 ɦ, ɭɝɨɥ ɨɛɯɜɚɬɚ φ=345̊, ɢ ɜɵɫɨɬɭ ɫɬɚɬɨɪɚ b1 = 0,496 ɦ. 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ D1 = 2 ɦ: Da = 3,35 ɦ, Db = 2,85 ɦ, D4 = 3,6 ɦ, R4 = 
1,80 ɦ, R = 0,2 ɦ, h1 = 0,23 ɦ. 
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ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
ଵܪ  = ܾଵ + ʹℎଵ = Ͳ,Ͷͻ͸ + ʹ ∙ Ͳ,ʹ͵ = Ͳ,ͻ͸ ˏ (3.18) 

 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝑣˔˓ = ݂ሺܪ˓ሻ  
 𝑣˔˓ = ͻ,ͷ ˏ/˔  
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
 ܳʑʤ = ܳʟ ∙ 𝜑ଷ଺଴° = ͵͹ ∙ ଷସହ°ଷ଺଴° = ͵ͷ,͹ ˏଷ/˔ (3.19) 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
ܨ˅  ˘ = ொʑʤ௩˔˓ = ଷହ,଻ଽ,ହ = ͵,ͺ ˏଶ (3.20) 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
˘˅݌  = √𝐹ʑʤగ = √ଷ,గ଼ = ͳ,Ͳͻ ˏ (3.21) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽ˅˘ = ܴସ + ଶ˘˅݌√ − ቀுభଶ ቁଶ = ͳ,ͺͲ + √ͳ,Ͳͻଶ − ቀ଴,ଽ଺ଶ ቁଶ = ʹ,͹ͺ ˏ  (3.22) 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ˅˘ = ܽ˅˘ + ˘˅݌ = ͹,ͺͷ + ͵,͸Ͷ = ͵,ͻ ˏ (3.23) 

 
ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
 ଵ஼ ∙ 𝜑 = ܽ˅˘ − √ܽ˅˘ଶ − ଶ˘˅݌ = ʹ,͹ͺ − √ʹ,͹ͺଶ − ͳ,Ͳͻଶ = Ͳ,ʹʹ (3.24) 

 ଵ஼ = Ͳ,ʹͳͷ  

 𝜑 = 𝜑˅˘ଷ଺଴ = ଷସହ°ଷ଺଴° = Ͳ,ͻͷͺ (3.25) 

 
ɋɟɱɟɧɢɹ ɋɄ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹ ɡɧɚɱɟɧɢɹ ɭɝɥɨɜ φi ɱɟɪɟɡ Δφ=15̊.  
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Ɋɚɫɱɟɬ ɞɥɹ φ= 330: 
ݔ  = 𝜑஼ + √ଶோర𝜑஼ − ሺுభଶ ሻଶ = Ͳ,ͳͻ͹ + √ଶ∙ଵ,଼଴∙଴,ଽହ଼଴,ଽଵ଻ − ቀ଴,ଽ଺ଶ ቁଶ = Ͳ,ͺͻ ˏ (3.26) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽ =  ܴସ + ݔ = ͳ,ͺͲ + Ͳ,ͺͻ = ʹ,͸ͻ ˏ (3.27) 

 
Ɋɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
݌  = ଶݔ√ + ቀுభଶ ቁଶ = √Ͳ,͹ͻʹଶ + ቀ଴,ଽ଺ଶ ቁଶ = ͳ,Ͳͳ ˏ (3.28) 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ = ܽ + ݌ = ʹ,͸ͻ + ͳ,Ͳͳ = ͵,͹ ˏ (3.29) 

 
Ɋɚɫɱɟɬ ɨɫɬɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɩɪɨɢɡɜɨɞɢɥɢ ɩɨ ɬɚɛɥɢɰɟ 3.6.  
 

Ɍɚɛɥɢɰɚ 3.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ϕ      x X2 P2 p a R 

 ϕ/360 ϕ/ɫ 2R4[3] [4]–(H1/2)2 √[ͷ] [6]+[3] [7]2 
[8]+ ]–
(H1/2)2 [9]^0.5 R4+[7] [10]+[11] 

345 0,958 0,206 0,741 0,513 0,716 0,92 0,850 1,078 1,04 2,722 3,760 
330 0,917 0,197 0,709 0,480 0,693 0,89 0,792 1,020 1,01 2,690 3,700 
315 0,875 0,188 0,677 0,448 0,669 0,86 0,735 0,964 0,98 2,657 3,639 
300 0,833 0,179 0,644 0,416 0,645 0,82 0,679 0,907 0,95 2,624 3,576 
285 0,792 0,170 0,612 0,384 0,619 0,79 0,623 0,852 0,92 2,589 3,512 
270 0,750 0,161 0,580 0,351 0,593 0,75 0,568 0,797 0,89 2,554 3,447 
255 0,708 0,152 0,548 0,319 0,565 0,72 0,514 0,743 0,86 2,517 3,379 
240 0,667 0,143 0,515 0,287 0,536 0,68 0,461 0,689 0,83 2,479 3,309 
225 0,625 0,134 0,483 0,255 0,505 0,64 0,408 0,637 0,80 2,439 3,237 
210 0,583 0,125 0,451 0,223 0,472 0,60 0,356 0,585 0,76 2,397 3,162 
195 0,542 0,116 0,419 0,190 0,436 0,55 0,305 0,534 0,73 2,353 3,083 
180 0,500 0,107 0,387 0,158 0,398 0,51 0,255 0,484 0,70 2,305 3,000 
165 0,458 0,098 0,354 0,126 0,355 0,45 0,205 0,434 0,66 2,253 2,912 

 
Ɍɚɤ ɤɚɤ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ 𝜑 ɫɟɱɟɧɢɟ ɋɄ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ ɷɥɥɢɩɫɚ, ɬɨ 

ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɋɬɪɨɢɥɢ ɩɥɚɜɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ ɭɠɟ 
ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦ R ɢ 𝜑. ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɩɥɚɜɧɨ ɩɪɨɞɥɢɥɢ ɞɨ 0 ɢ 
ɩɨɥɭɱɢɥɢ ɡɚɜɢɫɢɦɨɫɬɶ R=f(𝜑). 

ɇɚ ɪɢɫɭɧɤɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɡɚɦɢɫɢɦɨɫɬɢ ɭɝɥɚ ሺ𝜑ሻ ɨɬ  ɪɚɞɢɭɫɚ ሺܴሻ. 
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Ɋɢɫɭɧɨɤ 3.2 – Ƚɪɚɮɢɤ ɡɚɦɢɫɢɦɨɫɬɢ ɭɝɥɚ ሺ𝜑ሻ ɨɬ  ɪɚɞɢɭɫɚ ሺܴሻ 
 

ɋɧɹɥɢ ɡɧɚɱɟɧɢɹ R ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ φ: 
 ܴሺ𝜑 = ͳͷͲሻ = ʹ,ͺ ˏ  
 
Ɋɚɡɦɟɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
ଵ݌  = ுభଶ∙௦𝑖௡௔ೖ = ଴,ଽ଺ଶ∙௦𝑖௡ଷହ° = Ͳ,ͺ͵ ˏ (3.30) 

 
Ɇɟɧɶɲɢɣ ɪɚɞɢɭɫ ɞɥɹ ɥɸɛɨɝɨ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ: 
ଶሺ𝜑݌  = ͳͷͲሻ = ோ𝜑=భఱబ−ሺோర+௣భ∙ሺଵ−௖௢௦௔ೖሻሻଶ௖௢௦௔ೖ  (3.31) 

ଶሺ𝜑݌   = ͳͷͲሻ = ଶ,଼−ሺଵ,଼଴+଴,଼ଷ∙ሺଵ−௖௢௦ଷହሻሻଶ௖௢௦ଷହ = Ͳ,ͻͷ ˏ  

 
ȼ ɬɚɛɥɢɰɟ 3.7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɦɟɧɶɲɟɝɨ ɪɚɞɢɭɫɚ 

ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ. 
 
Ɍɚɛɥɢɰɚ 3.7 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɦɟɧɶɲɟɝɨ ɪɚɞɢɭɫɚ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ 

φ pଵ R pଶ 
150 

0,83 

2,8 0,95 
135 2,8 0,87 
120 2,7 0,78 
105 2,6 0,68 
90 2,5 0,56 
75 2,3 0,44 
60 2,2 0,29 
45 2,0 0,14 
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ȼ ɬɚɛɥɢɰɟ 3.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɱɟɪɬɟɠɚ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ. 
 
Ɍɚɛɥɢɰɚ 3.8 – Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

Ⱦɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 
№ φ p a R 
1 345 1,04 2,722 3,760 
2 330 1,01 2,690 3,700 
3 315 0,98 2,657 3,639 
4 300 0,95 2,624 3,576 
5 285 0,92 2,589 3,512 
6 270 0,89 2,554 3,447 
7 255 0,86 2,517 3,379 
8 240 0,83 2,479 3,309 
9 225 0,80 2,439 3,237 
10 210 0,76 2,397 3,162 
11 195 0,73 2,353 3,083 
12 180 0,70 2,305 3,000 
13 165 0,66 2,253 2,912 

Ⱦɥɹ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ 
№ φ pଵ R pଶ 
14 150 

0,83 

2,8 0,95 
15 135 2,8 0,87 
16 120 2,7 0,78 
17 105 2,6 0,68 
18 90 2,5 0,56 
19 75 2,3 0,44 
20 60 2,2 0,29 
21 45 2,0 0,14 

 
ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
 
3.6 ϤϴЅЋϹІ ϸϹІϴϿϹϽ ϼ ЇϻϿЂ϶ ϷϼϸЄЂІЇЄϵϼЁЏ. ϖЏϵЂЄ Ϡϡϧ, ϷϹЁϹЄϴІЂЄϴ 

ϼ ϱϗϤ 
 
3.6.1 ϤϴЅЋϹІ ϸϹІϴϿϹϽ ϼ ЇϻϿЂ϶ ϷϼϸЄЂІЇЄϵϼЁЏ 
 
Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ. 
ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɟɥɢ ɫ 
ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɭɫɢɥɢɣ. D∗˅ ൒ (ͷ,ͳ ∙ ୑ˍ˓[τˇˑ˒])଴,ଷଷ

,  

 
ɝɞɟ –[𝜏ˇˑ˒] = ͵Ͳ ÷ ͵ͷ ʛʞ˃,    

 Mˍ˓ = ଴,଴଴ଽ଻ସ∙୒୬˔ˋː˘ = ଴,଴଴ଽ଻ସ∙ହଶ଴଴଴ସଶ଼,଺ = ͳ,ͳͺ ˍʜ ∙ ˏ (3.32) 
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D∗˅ ൒ (ͷ,ͳ ∙ ୑ˍ˓[τˇˑ˒])଴,ଷଷ = ቀͷ,ͳ ∙ ଵ,ଵ଼ଷ଴ ቁ଴,ଷଷ = Ͳ,͸ͲͲ ˏ = ͸ͲͲ ˏˏ (3.33) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɢɥɢ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ 

(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ Dɜ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ D≥1000 ɦɦ). ɉɪɢɧɹɥɢ ܦɜ = ͸ͲͲ ɦɦ. 
 
Ɋɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 Rɪɚɞ = Ͳ,ͺ ∙ ቀ ୒୬ɫɢɧɯ∙Dభቁ = ଴,଼∙ହଶ଴଴଴ସଶ଼.଺∙ଶ = Ͷͺ,ͷ͵ ɤɇ  (3.34) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀ɩ, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15–20 ɦɦ ɛɨɥɶɲɟ ܦɜ, ɩɨɷɬɨɦɭ ɩɪɢɧɹɥɢ ݀ɩ=620 ɦɦ. 
 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
 pɭɞ = ୖɪɚɞୢɩ∙୦ɩ

൑ [pɭɞ] = ସ଼,ହଷ଴,଺ଶ∙଴,ଷ = Ͳ,ʹ͸ͳ ɤɉɚ, (3.35) 

 
ɝɞɟ hɩ – ɩɪɢɧɹɥɢ 300 ɦɦ, ɩɪɢ Dɜ = ͸ͲͲ ɦɦ.  

 [pɭɞ] = ʹͻ ∙ U = ʹͻ ∙ ʹ͹,ͺͳ = ͺͲ͸,Ͷͻ ɤɉɚ                                                 (3.36) 
 U = π ∙ nɫɢɧɯ ∙ ୢɩଷ଴ = π ∙ Ͷʹͺ,͸ ∙ ଴,଺ଶଷ଴ = ʹ͹,ͺͳ ɦ

ɫ
 (3.37) 

 
ɍɫɥɨɜɢɟ pɭɞ ൑ [pɭɞ] ɫɨɛɥɸɞɚɟɬɫɹ. 
 
ɉɪɢɧɢɦɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ ɢɡ–ɡɚ ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɭɫɬɚɧɨɜɤɢ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 
3.6.2 ϖЏϵЂЄ ІϼЃϴ ЀϴЅϿЂЁϴЃЂЄЁЂϽ ЇЅІϴЁЂ϶Ͼϼ 
 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 

ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

Ɇɇɍ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɡɚɩɚɫ ɦɚɫɥɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɫɚɦɵɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 
ɫɟɪɜɨɦɨɬɨɪɨɜ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɢɥɢ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚɩɨɪɚ 170 
ɦ ɢ D1 = 2 ɦ:  

 
Ɇɇɍ 1,6/1–40–2,5–2, 
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ɝɞɟ 2 – ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ 

1 – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ 
40 – ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ɤɝɫ/ɫɦ2 
2,5 – ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ɦ3 
2 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 

 
3.6.3 ϖЏϵЂЄ ϷϹЁϹЄϴІЂЄϴ ϼ ЄϴЅЋёІ ЇЅІϴЁЂ϶ϿϹЁЁЂϽ ЀЂЍЁЂЅІϼ ϗϱϥ 
 
ɉɨ ɱɚɫɬɨɬɟ ɜɪɟɳɟɧɢɹ ɢ ɦɨɳɧɨɫɬɢ ɩɨɞɯɨɞɢɬ ɝɟɧɟɪɚɬɨɪ ɋȼ–430/210–14: 
– ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, nɫɢɧɯ= 428,6 ɨɛ/ɦɢɧ. 
– Sɧɨɦ= 68,75 ɆȼȺ 
– cosφ= 0,8 
– ɄɉȾ= 97,5% 
– Ⱥɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ, NA= 55 Ɇȼɬ 
– ɑɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ, p= 14 
– Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ, Di= 430 ɫɦ 
– ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ, la= 210 ɫɦ 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɪɚɫɱɢɬɵɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɨɞɨɛɪɚɧɧɨɝɨ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚɯɨɞɢɬɫɹ ɤɚɤ ɫɭɦɦɚ ɦɨɳɧɨɫɬɟɣ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 
 ˖ܰ˔˕.ʒЭʠ = ʏܰ + ʏܰ = ͷͷ + ͷͷ = ͳͳͲ ʛʑ˕ (3.38) 

 
3.6.4 ϖЏϵЂЄ БϿϹϾІЄЂϷϼϸЄϴ϶ϿϼЋϹЅϾЂϷЂ ЄϹϷЇϿГІЂЄϴ 
 
Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɪɚɞɢɚɥɶɧɨ–ɨɫɟɜɚɹ, ɬɨ ɜɵɛɪɚɥɢ ɗȽɊ. Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ 

ɡɨɥɨɬɧɢɤɚ – 150 ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ: ɗȽɊ–2ɢ1–150–11, 
 

ɝɞɟ ɗȽɊ – ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ; 
2 ɢ1 – ɭɩɪɚɜɥɹɸɳɚɹ ɤɨɥɨɧɤɚ 2 ɢ 1; 
150 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ ɜ ɦɦ; 
11 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ ɨɞɢɧɚɞɰɚɬɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
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4 ϞЂЀЃϴЁЂ϶Ͼϴ ϼ ЅЂЂЄЇϺϹЁϼГ ϷϼϸЄЂЇϻϿϴ 
 
4.1 ϢЃЄϹϸϹϿϹЁϼϹ ϾϿϴЅЅϴ ЅЂЂЄЇϺϹЁϼГ 
 
ϣЂ ϶ЏЅЂІϹ ЅЂЂЄЇϺϹЁϼГ ϼ ІϼЃϴ ϷЄЇЁІϴ: 
 
Ɍɢɩ ɝɪɭɧɬɚ: ɋɤɚɥɶɧɵɣ – ɝɪɚɧɢɬ; 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 27 ˏ; 
Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ – III 
 
ϣЂ ЁϴϻЁϴЋϹЁϼВ ϗϦϥ ϼ ЇЅϿЂ϶ϼГЀ БϾЅЃϿЇϴІϴЊϼϼ: 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ: ˖ܰ˔˕  =  ͻ͹ Ɇȼɬ; 
Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ – III 
 
ϣЂ ЃЂЅϿϹϸЅІ϶ϼГЀ ϶ЂϻЀЂϺЁЏЉ ϷϼϸЄЂϸϼЁϴЀϼЋϹЅϾϼЉ ϴ϶ϴЄϼϽ Ёϴ ϗϦϥ: 
 
ɉɨ ɱɢɫɥɭ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ: 2536 ɱɟɥɨɜɟɤ.  
Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ – ΙI 
 
ϖЏ϶Ђϸ: ȼɵɛɢɪɚɟɦ ɤɥɚɫɫ, ɨɬɧɨɫɹɳɢɣɫɹ ɤ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɤɥɚɫɫɭ 

– ΙI ϾϿϴЅЅ. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II ɤɥɚɫɫɚ: ɀ୬ = ͳ,ʹͲ.  
 
4.2 ϢЃЄϹϸϹϿϹЁϼϹ ЂІЀϹІϾϼ ϷЄϹϵЁГ ЃϿЂІϼЁЏ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 ∇ʒʒʞ = ∇ʜʞʢ + hୱ, (4.1) 

 
ɝɞɟ hୱ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 

 hୱ = hଵ% + ∆hୱୣ୲ + a = Ͳ,ͷͶ͵ + Ͳ,ͲͲʹͺͷ + Ͳ,ͷ =  ͳ,ͲͶͷͺͷ ˏ, (4.2) 
 
ɝɞɟ hଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ;  ∆hୱୣ୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  a = Ͳ,ͷ ˏ.  

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 ∆hୱୣ୲ = k୛ ∙ ୚మ∙୐୥∙ୢ ∙ cosα = Ͳ,ͲͲͲͲͲʹͳ ∙ ଶ଴మ∙ସହ଴ଽ,଼ଵ∙ଵଷ,ହ ∙ ͳ =  Ͳ,ͲͲʹͺͷ ˏ, (4.3) 

 
ɝɞɟ V =  ʹͲ ˏ/˔ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; k୛ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 
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k୛ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ Vሻ ∙ ͳͲ−଻ =  ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹͲሻ ∙ ͳͲ−଻ = Ͳ,ͲͲͲͲͲʹ (4.4) 
 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
 d = ∇ʜʞʢ−∇ʓʜʝଶ = ଵଵ଴଻−ଵ଴଼଴ଶ = ͳ͵,ͷ ˏ (4.5) 

 
ɇɚɯɨɞɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ – ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ: 
 ୥୐୚మ = ଽ,଼ଵ∙ସହ଴ଶ଴మ = ͳͳ  ˋ  ୥୲୚ = ଽ,଼ଵ∙଺∙଺଴∙଺଴ଶ଴ = ͳͲͷͻͷ (4.6) 

 ʓˎя ୥୐୚మ = ͳͳ  {୥୦୚మ = Ͳ,ͲͲ͸ͷ୥T୚ = Ͳ,ͺͷ      ,     ˇˎя  ୥୲୚ = ͳͲͷͻͷ {୥୦୚మ = Ͳ,Ͳ͹ͷ୥T୚ = ͵,ͻ   

 
ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢ ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ. 

 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 
 T = ଴,଼ହ∙୚୥ = ଴,଼ହ∙ଶ଴ଽ,଼ଵ = ͳ,͹͵ ˔ (4.7) 

 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
 h = ଴,଴଴଺ହ∙୚మ୥ = ଴,଴଴଺ହ∙ଶ଴మଽ,଼ଵ = Ͳ,ʹ͸ ˏ (4.8) 

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 ɉୢ = ୥Tమଶπ = ଽ,଼ଵ∙ଵ,଻ଷమଶ∙ଷ,ଵସ = Ͷ,͸͹ ˏ (4.9) 

 d > Ͳ,ͷɉୢ ,  
 ͳ͵,ͷ > Ͳ,ͷ ∙ Ͷ,͸͹ = ʹ,͵͵ͷ  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɟ. ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 

  Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h  ∙ K୧ = Ͳ,ʹ͸ ∙ ʹ,Ͳͻ = Ͳ,ͷͶ͵ ˏ, (4.10) 

 

ɝɞɟ K୧− ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ୥୐୚మ (ɞɥɹ 
ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ), K୧ = ʹ,Ͳͻ; 
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h – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ: 
  ∇ʒʐʞ = ∇ʜʞʢ + hୱ = ͳͳͲ͹ + ͳ,Ͳͷ = ͳͳͲͺ,Ͳͷ ˏ (4.11) 

 
4.3 ϗϼϸЄϴ϶ϿϼЋϹЅϾϼϽ ЄϴЅЋϹІ ϵϹІЂЁЁЂϽ ϶ЂϸЂЅϿϼ϶ЁЂϽ ЃϿЂІϼЁЏ 
 
4.3.1 ϢЃЄϹϸϹϿϹЁϼϹ ЌϼЄϼЁЏ ϶ЂϸЂЅϿϼ϶ЁЂϷЂ ЈЄЂЁІϴ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 

ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɜ ɇȻ.  

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ Q˓, 
ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 

Ɋɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ 
ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɡɚɬɟɦ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɢɬ ɩɪɨɜɟɪɤɟ ɧɚ 
ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɜɫɟɦɢ  ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɱɟɪɟɡ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 

 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 Qˑ˔ː.˓˃˔ = Qˑ˔ː.୫ୟx − (n˃ˆ˓ − ͳ) ∙ Qʒʏ − ܳ˃˅, (4.12) 

  
ɝɞɟ n˃ˆ˓– ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ; Qʒʏ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɚɝɪɟɝɚɬ; ܳ˃˅ = ୚˒ˑˎ୲˔˓   V˒ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ; t˔˓ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ, t˔˓ =  ͸ ˏˈ˔я˙˃. 

 Qˑ˔ː.˓˃˔ = ͳʹͲ − ሺʹ − ͳሻ ∙ ͵ͻ,ʹ − ଴,ଶଽ⋅ଵ଴9଺∙ଷ଴∙ଶସ∙ଷ଺଴଴ = ͸ʹ,ʹ ˏయ̝
  

 Hˑ˔ː = ʜʞʢ − ʢʜʐˏ.ˊሺQଵ%ሻ = ͳͳͲ͹ − ͻͷ͹,ͺ = ͳͶͻ,ʹ ˏ, (4.13) 
  
ɝɞɟ ʢʜʐሺQଵ%ሻ– ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ Qଵ% 
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Qʒʏ = ୒ʒʏଽ,଼ଵ∙ୌˑ˔ː∙η = ହଶ∙ଵ଴଴଴ଽ,଼ଵ∙ଶଵ,ଶ∙଴,ଽ଴଺ହ = ͵ͻ,ʹ ˏయ̝
, (4.14) 

  
ɝɞɟ Nʒʏ– ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; Hˑ˔ː– ɨɫɧɨɜɧɨɣ ɧɚɩɨɪ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜɵɲɟ; η– ɄɉȾ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ʑ = ୕ˑ˔ː.˓˃˔୯ = ୕ˑ˔ː.˓˃˔ଵ,ଶହ୯˓  (4.15) 

 ʑ = ୕ˑ˔ː.˓˃˔ଵ,ଶହ∙୚ˇˑ˒∙୦ː˄ = ଺ଶ,ଶଵ,ଶହ∙ହ∙ହ,଻ = ͳ,͹ͷ ˏ, 

 
ɝɞɟ q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ; q˓– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ; Vˇˑ˒ − ˇˑ˒˖˔˕ˋˏ˃я ˔ˍˑ˓ˑ˔˕˟ ː˃ ˓ˋ˔˄ˈ˓ˏˈ, ˇˎя ˆ˓˃ːˋ˕˃ Vˇˑ˒ = ͷ ˏ/˔; hː˄ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ∇ʜʐ = ݂ሺܳʜʐሻ 

 
ɉɪɢ ܳˑ˔ː.௠௔௫: 
 hː˄ =฀ ʜʐ −฀ ˇːˑ = ͳͲͺͷ,͹ − ͳͲͺͲ = ͷ,͹ ˏ (4.16) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɸɬ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɵɫɨɬɚ ɡɚɬɜɨɪɚ ɜ 6 ɪɚɡ ɛɨɥɶɲɟ ɱɟɦ 

ɟɝɨ ɲɢɪɢɧɚ. ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɨɥɶɲɟ, ɱɟɦ ɪɚɫɱɟɬɧɨɟ 
ɡɧɚɱɟɧɢɟ. 

 
ɉɪɢɧɢɦɚɟɦ 2 ɩɪɨɥёɬɚ ɩɨ 10 ɦɟɬɪɨɜ: 
 ʑ = b ∙ n = ͷ ∙ ʹ = ͳͲ ˏ, (4.17) 

  
ɝɞɟ n − ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ (ɧɟ ɦɟɧɟɟ 2÷3); 

b − ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɟɝɥɚɦɟɧɬɨɦ ɡɚɜɨɞɨɜ–ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɜɧɨɣ 
4, 5, 6, 7… ɦ. 
 

ɍɫɥɨɜɢɹ ɞɥɹ ɩɪɢɧɹɬɢɹ ɲɢɪɢɧɵ ɛɵɤɚ: 
 

1) ɉɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ ɬɚɤ ɤɚɤ b = ͷ ˏ; 
 Ɂ˄ = ሺͲ,ʹ ÷ Ͳ,ʹͷሻb = ሺͳ,Ͳ ÷ ͳ,ʹͷሻˏ  
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2) Ɋɟɤɨɦɟɧɞɨɜɚɧ ɪɚɡɪɟɡɧɨɣ ɛɵɤ, ɩɨɷɬɨɦɭ ɞɨɛɚɜɥɹɟɦ ɡɚɩɚɫ ɧɚ ɪɚɡɪɟɡ ɢ 
ɩɪɢɧɢɦɚɟɦ Ɂ˄ = ʹ ˏ. 
 
4.3.2 ϢЃЄϹϸϹϿϹЁϼϹ ЂІЀϹІϾϼ ϷЄϹϵЁГ ϶ЂϸЂЅϿϼ϶ϴ 

 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡ ɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ 
ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − H଴ଵ, ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − H଴ଶ. H଴ = ሺ ୕ˑ˔ː.˓˃˔୫∙B∙√ଶ୥ሻଶ/ଷ, (4.18) 

  

ɝɞɟ ݉ = Ͳ,Ͷͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 

 H଴ଵ = ሺ ଺ଶ,ଶ଴,ସଽ∙ଵ଴∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ʹ,Ͳʹ ˏ, 

 ˆˇˈ σ˒ ˋ σ˔ˉ – ɤɨɷɮɮɢɰɢɟɧɬɵ  ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɟ 1 
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: H଴ଶ = ቀ ଺ଶ,ଶ଴,ଽହ∙ଵ∙଴,ସଽ∙ଵ଴∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ʹ,Ͳͺ ˏ  

 σ˔ˉ = ͳ − Ͳ,ʹ ∙ ஞ˖+ሺ௡−ଵሻஞబ௡ ∙ ୌబభୠ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଶ−ଵሻ∙଴,ସହଶ ∙ ଶ,଴ଶହ = Ͳ,ͻͷ, (4.19) 
 
ɝɞɟ b  ɢ n – ɲɢɪɢɧɚ ɢ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɢɥɢ ɨɬɜɟɪɫɬɢɣ, ɭɤɚɡɚɧɵ ɜɵɲɟ; ∑௬ = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; ∑଴ = Ͳ,Ͷͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɬ. ɟ. 
ɜɟɥɢɱɢɧɵ a  ɢ ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ. 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ଴ܸ: 
 H = H଴ଶ − α∙୚బమଶ∙୥ = ʹ,Ͳͺ − ଵ,ଵ∙଴,ଵమଶ∙ଽ,଼ଵ = ʹ,Ͳͷ ˏ (4.20) 

 V଴ = ୕ˑ˔ː.˓˃˔ሺ∇ʜʞʢ−∇ˇː˃ሻ∙ሺB+ሺ୬−ଵሻ∙δ˄ሻ = ଺ଶ,ଶሺଵଵ଴଻−ଵ଴଼଴ሻ∙ሺଵ଴+ሺଶ−ଵሻ∙ଶሻ = Ͳ,ͳͻ ˏ̝
, (4.21) 

  
ɝɞɟ n – ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɢɥɢ ɨɬɜɟɪɫɬɢɣ, ɭɤɚɡɚɧɵ ɜɵɲɟ; Ɂ˄ = ʹ ˏ – ɬɨɥɳɢɧɚ ɛɵɤɚ; 

ȼ – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ; 
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Qˑ˔ː.˓˃˔ = ͸ʹ,ʹ ˏయ̝
 – ɨɩɪɟɞɟɥɢɥɢ ɜɵɲɟ. 

 
ɉɪɢɜɨɞɢɦ ɷɬɨ ɡɧɚɱɟɧɢɟ ɤ ɫɬɚɧɞɚɪɬɧɨɦɭ: H˔˕ = Ͷ ˏ. 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ʒʑ = ʜʞʢ − H˔˕ = ͳͳͲ͹ − Ͷ = ͳͳͲ͵ ˏ (4.22) 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
 ʒʐ = ʒʑ + ሺͳ,͸ ∙ H˔˕ሻ = ͳͳͲ͵ + ሺͳ,͸ ∙ Ͷሻ = ͳͳͳͲ ˏ (4.23) 

 
ɋɪɚɜɧɢɜɚɟɦ ʒʐ = ͳͳͳͲ ˏ ˋ ʒʞሺ˒ˑ ˅ˑˎːˈሻ = ͳͳͲͺ,Ͳͷ ˏ ɢ ɜɵɛɢɪɚɟɦ 

ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ. Ɍɨɝɞɚ ɨɛɳɚɹ ɨɬɦɟɬɤɚ ɩɥɨɬɢɧɵ: ʒʞ = ͳͳͳͲ ˏ. 
 

4.3.3 ϣЄЂ϶ϹЄϾϴ Ёϴ ЃЄЂЃЇЅϾ ЃЂ϶ϹЄЂЋЁЂϷЂ ЄϴЅЉЂϸϴ 
 
ɉɪɨɜɟɪɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ Ɏɉɍ: 

 ܳ˓.˒ˑ˅ = Qˏ˃ˍ˔.˒ˑ˅ − QʒЭʠ − Q˃˅ = QͲ,ͳ% − n˃ˆ˓ ∙ Qʒʏ − ܳ˃˅, (4.24) 
  

ɝɞɟ Qʒʏ = ͵ͻ,ʹ ˏయ̝
 – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɚɝɪɟɝɚɬ; n˃ˆ˓ = ʹ– ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ; V˒ˑˎ= 0,29 ɦ3 – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ; t˔˓ =  ͸ ˏˈ˔я˙˃ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ; Qˏ˃ˍ˔.˒ˑ˅ = Q଴,ଵ% = ͳ͵ͳ ˏ͵̝

;  ܳ˃˅ = ୚˒ˑˎ୲˔˓ ; 

 ܳ˓.˒ˑ˅ = ͳ͵ͳ − ʹ ∙ ͵ͻ,ʹ − ͳͺ,͸ = ͵Ͷ ˏయ̝
  

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
 H଴ = ሺ ୕˓.˒ˑ˅୫∙B∙√ଶ୥ሻଶ/ଷ (4.25) 

 H଴ଵ ˒ˑ˅ = ሺ ଷସ଴,ସଽ∙ଵ଴∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͳ,͵ͷ ˏ, 
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ɝɞɟ ݉ = Ͳ,Ͷͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ: 
 B = ͷ ∙ ʹ = ͳͲ ˏ,  
 

ɋ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
 H଴ଶ ˒ˑ˅ = ቀ ଷସ଴,ଽଽ∙ଵ∙଴,ସଽ∙ଵ଴∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͳ,͵ͻͳ ˏ  

 σ˔ˉ = ͳ − Ͳ,ʹ ∙ ஞ˖+ሺ୬−ଵሻஞబ୬ ∙ ୌబభୠ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଶ−ଵሻ଴,ସହଶ ∙ ଵ,ଷହହ = Ͳ,ͻ͹, (4.26) 

 
ɝɞɟ b ɢ n – ɲɢɪɢɧɚ ɢ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ, ɭɤɚɡɚɧɵ ɜɵɲɟ; ∑௬ = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; ∑଴ = Ͳ,Ͷͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɬ. ɟ. 
ɜɟɥɢɱɢɧɵ ܽ ɢ ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ. 

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 V଴˒ˑ˅ = ୕˓.˒ˑ˅ሺ∇ʣʞʢ−∇ʓʜʏሻ∙ሺB+ሺ୬−ଵሻδʐሻ = ଷସሺଵଵ଴଼−ଵ଴଼଴ሻ∙ሺଵ଴+ሺଶ−ଵሻ∙ଶሻ = Ͳ,ͳͲ ˏ̝

, (4.27) 

 
ɝɞɟ ∇ʣʞʢ – ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɬɦɟɬɤɭ, Ɏɉɍ – ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1108 ɦ, ɤɨɬɨɪɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 H˒ˑ˅ = H଴ଶ ˒ˑ˅ − α∙୚బ ˒ˑ˅మଶ୥ = ͳ,͵ͻͳͶ − ଵ,ଵ∙଴,ଵ଴మଶ∙ଽ,଼ଵ = ͳ,͵ͻͲ ˏ (4.28) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + H˒ˑ˅ = ͳͳͲ͵ + ͳ,͵ͻͲ = ͳͳͲͶ,͵ͻ ˏ (4.29) 

 
Ⱦɥɹ ɩɪɨɩɭɫɤɚ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɝɨ ɩɚɜɨɞɤɚ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ฀ ʣʞʢ ൒฀ ʒʑ + H଴ଶ  
  ͳͳͲͺ ൒ ͳͳͲͶ,͵ͻ ˏ  
 
ɂɫɯɨɞɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɷɬɨɦɭ ɭɫɥɨɜɢɸ. 
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4.3.4 ϤϴЅЋϹІ ϸЂЁЁЂϷЂ ϶ЂϸЂЅϵЄЂЅϴ 
 
Ɋɹɞɨɦ ɫ ɨɫɧɨɜɧɵɦ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɛɪɨɫɨɦ, ɭɫɬɪɚɢɜɚɟɬɫɹ ɚɜɚɪɢɣɧɵɣ 

ɞɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɞɥɹ ɩɪɨɩɭɫɤɚ ɜɨɞɵ Q˓: 
 Q˓ = ܳ˃˅ = ଴,ଶଽ⋅ଵ଴9଺∙ଷ଴∙ଶସ∙ଷ଺଴଴ = ͳͺ,͸ ˏయ̝

, (4.30) 

  

ɝɞɟ ܳ˃˅ = ୚˒ˑˎ୲˔˓  V˒ˑˎ = 0,29 ɦ3 – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ; t˔˓ =  ͸ ˏˈ˔я˙˃ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ 

ɬɭɧɧɟɥɶ ɜɨɞɨɫɛɪɨɫɚ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɞɨɫɬɚɬɨɱɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɨ ɞɪɭɝɢɯ 
ɩɨɥɨɫɬɟɣ. ɉɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ – 3 ɦ. ɇɚɡɧɚɱɚɟɦ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɣ hˑ˕˅ = ͵ˏ. 

 
ɉɥɨɳɚɞɶ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ  ɨɬɜɟɪɫɬɢɣ: 
 ω = ୕˓ஜ√ଶ୥ୌ = ଵ଼,଺଴,଼√ଶ∙ଽ,଼ଵ∙ଶଶ,ହ = ͳ,ͳͳ ˏଶ, (4.31) 

  

ɝɞɟ Q˓ = ͳͺ,͸ ˏయ̝
 – ɨɩɪɟɞɟɥɢɥɢ ɜɵɲɟ; Ɋ = Ͳ,ͺ–ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɜɨɞɨɫɛɪɨɫɨɜ ɫ ɩɥɚɜɧɵɦɢ ɜɯɨɞɚɦɢ ɢ 

ɧɟɛɨɥɶɲɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ; H– ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ. 
 H = ʜʞʢ − ቀˇːˑ + ͵ + ୦ˑ˕˅ଶ ቁ = ͳͳͲ͹ − ቀͳͲͺͲ + ͵ + ଷଶቁ = ʹʹ,ͷ ˏ (4.32) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 B = ω୦ˑ˕˅ = ଵ,ଵଵଷ = Ͳ,͵͹ ˏ (4.33) 

 
Ɋɚɡɛɢɜɚɟɦ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ ɫɬɚɧɞɚɪɬɧɵɟ ɨɬɜɟɪɫɬɢɹ: 
 B = nˑ˕˅ ∙ bˑ˕˅ = ʹ ∙ ͳ = ʹ ˏ (4.34) 

 
Ɉɬɜɟɪɫɬɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɤɚɤ ɦɢɧɢɦɭɦ ɞɜɚ. ɒɢɪɢɧɚ ɨɬɜɟɪɫɬɢɣ ɞɨɥɠɧɚ ɛɵɬɶ 

ɦɟɧɶɲɟ ɢɥɢ ɪɚɜɧɚ ɬɨɥɳɢɧɟ ɫɬɟɧɤɢ ɦɟɠɞɭ ɨɬɜɟɪɫɬɢɹɦɢ, ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɬɫɹ bˑ˕˅ = ͳ ˏ. 
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4.3.5 ϤϴЅЋϹІ ЅЂЃЄГϺϹЁϼГ ЃЂІЂϾϴ ϶ ЁϼϺЁϹЀ ϵАϹЈϹ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɚɦɢ. ȼɵɱɢɫɥɹɟɦ 

ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ: 
 hˍ˓ = √ α∙୕మ˓୥∙B˒ˑˎːˑˈమయ = √ଵ,ଵ∙଼଴,଼మଽ,଼ଵ∙ଵଽమయ = ͳ,ʹ͹ ˏ (4.35) 

  Q˓ = ܳ˃˅ + Q˓.ˑ˔ː = ͳͺ,͸ + ͸ʹ,ʹ = ͺͲ,ͺ ˏయ̝
, (4.36) 

 
ɝɞɟ V˒ˑˎ = Ͳ,ʹͻ ˏଷ– ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞ–ɳɚ; t˔˓ = ͸ ˏˈ˔я˙˃ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ ɜɨɞ–ɳɚ; Q˓.ˑ˔ː = ͸ʹ,ʹ ˏయ̝

 – ɨɩɪɟɞɟɥɢɥɢ ɜɵɲɟ; α = ͳ,ͳ– ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ; ʑ˒ˑˎːˑˈ – ɩɨɥɧɚɹ ɲɢɪɢɧɚ ɩɨɬɨɤɚ ɧɚ ɜɨɞɨɛɨɟ,  
 ʑ˒ˑˎːˑˈ = n ∙ b + ሺn − ͳሻɁ˄ + ݊ˑ˕˅ ∙ ܾˑ˕˅ + ሺ݊ˑ˕˅ + ͳሻ ∙ Ɂ˄ (4.37) 

 ʑ˒ˑˎːˑˈ = ʹ ∙ ͷ + ሺʹ − ͳሻ ∙ ʹ + ʹ ∙ ͳ + ሺʹ + ͳሻ ∙ ʹ = ͳͻ ˏ, 
 
ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ; 

b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɨɜ; Ɂ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ; 
 

ɉɟɪɜɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɩɪɢɛɥɢɠɟɧɢɣ: 

 hୡሺଵሻ′ = ୯φ√ଶ୥∙ሺʜʞʢ−ʓʜʝ−଴ሻ = ସ,ଶହ଴,ଽହ√ଶ∙ଽ,଼ଵሺଵଵ଴଻−ଵ଴଼଴−଴ሻ = Ͳ,ͳͻͶͷ ˏ, (4.38) 

  
ɝɞɟ q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
 q = ୕ ˓ʑ˒ˑˎːˑˈ = ଼଴,଼ଵଽ = Ͷ,ʹͷ ˏమ̝

, (4.39) 

 
ɝɞɟ – φ = Ͳ,ͺͷ ÷ ͳ,ͲͲ–ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ. 

 
ɍɬɨɱɧɹɟɦ ɜɟɥɢɱɢɧɭ hୡሺଵሻ′ : 
 hୡሺଶሻ′ = ୯φ√ଶ୥∙ቀʜʞʢ−ˇːˑ−୦cሺభሻ′ ቁ = ସ,ଶହ଴,ଽହ√ଶ∙ଽ,଼ଵሺଵଵ଴଻−ଵ଴଼଴−଴,ଵଽସହሻ = Ͳ,ͳͻͷʹ ˏ (4.40) 

 
ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
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 hୡ′′ = ୦cሺమሻ′ଶ ∙ ቌ√ͳ + ͺ ∙ ( ୦ˍ˓୦cሺమሻ′ )ଷ − ͳቍ (4.41) 

 hୡ′′ = ଴,ଵଽହଶଶ ∙ ቆ√ͳ + ͺ ∙ ቀ ଵ,ଶ଻଴,ଵଽହଶቁଷ − ͳቇ = Ͷ,Ͷ͸ ˏ  

 
ɋɪɚɜɧɢɜɚɟɦ hୡ′′ ˋ hː˄ = ʢʜʐሺܳଵ%ሻ − ˇːˑ = ͳͲͺͷ,͹ − ͳͲͺͲ = ͷ,͹ ˏ. hୡ′′ <hː˄ . ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ ɡɚɬɨɩɥɟɧ, ɢ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
 
4.4 ϞЂЁЅІЄЇϼЄЂ϶ϴЁϼϹ ϵϹІЂЁЁЂϽ ϶ЂϸЂЅϿϼ϶ЁЂϽ ЃϿЂІϼЁЏ 
 
4.4.1 ϢЃЄϹϸϹϿϹЁϼϹ ЌϼЄϼЁЏ ЃЂϸЂЌ϶Џ ϶ЂϸЂЅϿϼ϶ЁЂϽ ЃϿЂІϼЁЏ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ (Ɋɢɫɭɧɨɤ 4.1). 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

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

 

 
 

Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 
 
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 0,7 ɦɟɬɪɨɜ ɨɬ ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ 
 𝐵˒ˑˇ = Ͳ,͹ ∙ H˒ˎ = Ͳ,͹ ∗ ͵Ͳ = ʹͳ ˏ, (4.42) 

 
ɝɞɟ H˒ˎ– ˅˞˔ˑ˕˃ ˒ˎˑ˕ˋː˞ 
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4.4.2 ϤϴϻЄϹϻϾϴ ЃϿЂІϼЁЏ Ќ϶ϴЀϼ 
 
ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 

ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ  ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɦ. ɉɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɲɜɚɦɢ: 

 ܵ = ˄ߜ + ܾ = ʹ + ͷ = ͹ ˏ, (4.43) 
  
ɝɞɟ ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ; 

b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 
 
Ɋɚɡɪɟɡ ɞɟɥɚɟɦ ɩɨ ɛɵɤɭ.  
Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ 

ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,3 ɫɦ. 

 
4.4.3 ϕЏϾϼ 
 
ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 

ɩɪɨɥɟɬɵɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ.  
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɭɧɤɬɟ 1.3.1. ɉɪɢɧɢɦɚɟɦ ɛɵɤɢ ɨɤɪɭɝɥɨɣ 

ɮɨɪɦɵ, ɲɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 0,5 ɦ, ɲɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ 0,8 ɦ, ɞɥɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1,0 
ɦ. Ɍɨɥɳɢɧɚ ɛɵɤɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 1 ɦ. 

 
4.4.4 ϗϴϿϹЄϹϼ ϶ ІϹϿϹ ϵϹІЂЁЁЂϽ ЃϿЂІϼЁЏ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 

13 ɦ ɩɨ ɜɵɫɨɬɟ.  
Ɉɞɧɚ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧ.  

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɟɦ: ɫɦɨɬɪɨɜɚɹ – 1,5x2,25 ɦ ; ɛɭɪɨɜɚɹ – 3,5x4 ɦ. 
 
4.4.5 ϘЄϹЁϴϺ ІϹϿϴ ϵϹІЂЁЁЂϽ ЃϿЂІϼЁЏ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 

ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɬɫɹ 20 ɫɦ, ɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɨɫɹɦɢ ɞɪɟɧ – 2 ɦ. 
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ܽˇ˓ ൒ ு೏ఊ𝑛ூˍ˓  , (4.44) 

 
ɝɞɟ ܪௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; 
ௗܪ  = ʜʞʢ − ʢʜʐʞʚ.௠𝑖௡ = ͳͳͲ͹ − ͳͲͺͳ,ͷ = ʹͷ,ͷ ˏ, (4.45) 
 
ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɤɥɚɫɫɚ; ܫˍ˓ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ, ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
ɩɪɢɧɢɦɚɟɦ ܫˍ˓ = ʹͷ. 

 ܽˇ˓ ൒ ଶହ,ହ∙ଵ,ଶ଴ଶହ = ͳ,ʹ ˏ  

 
ɉɪɢɧɢɦɚɟɦ aˇ˓ = ͳ,ͷ ˏ. 
 
4.4.6 ϱϿϹЀϹЁІЏ ЃЂϸϻϹЀЁЂϷЂ ϾЂЁІЇЄϴ ЃϿЂІϼЁЏ ϼ ЁϼϺЁϹϷЂ ϵЎϹЈϴ 
 
ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɦ 

ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ௠௔௫ܪ = Ͳ,ͷ ∙ ሺͳͳͲ͹ − ͳͲͺͳ,ͷሻ = ͳʹ,͹ͷ ˏ, (4.46) 

 
ɝɞɟ ܪ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɢ ɦɢɧɢɦɚɥɶɧɵɦ ɍɇȻɩɥ. 

 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͳʹ,͹ͷ = ͸,Ͷ ˏ (4.47) 

 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ ɫ ɲɚɝɨɦ 2 ɦ. 
 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ∆ு∙ఊ௃ˍ˓ = ଶଶ,ହ∙ଵ,ଶ଴ଵହ = ͳ,ͺ ˏ, (4.48) 

 
ɝɞɟ ∆ܪ – ɧɚɩɨɪ ɧɚ ɡɚɜɟɫɭ ܬˍ˓ –  ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɜ ɡɚɜɟɫɟ 

ܪ∆  = ௗܪ − ௔௦ܪ = ʹͷ,ͷ − ͳͲ,ʹ = ͳͷ,͵ ˏ, (4.49) 
 
ɝɞɟ ܪௗ – ɩɨɥɧɵɣ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ, 
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ௗܪ = ௠௔௫ܪ = ʹͷ,ͷ ˏ; 
௔௦ܪ ,௔௦ – ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟܪ  = ͳͲ,ʹ ˏ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ʑ˒ˑˇ = Ͳ,Ͳ͹ͷ ∙ ʑ˒ˑˇ = Ͳ,Ͳ͹ͷ ∙ ʹͳ = ͳ,͸ ˏ (4.50) 

 
Ɉɤɪɭɝɥɹɟɦ ݈ଵ = ͵,͹ͷ ˏ.  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ݈ଶ = ͹ ˏ.  
 
Ⱦɥɹ ɡɚɳɢɬɵ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɨɬ ɪɚɡɦɵɜɚ ɩɨɬɨɤɨɦ, ɫɛɪɚɫɵɜɚɟɦɵɯ ɱɟɪɟɡ 

ɩɥɨɬɢɧɭ, ɭɫɬɪɚɢɜɚɟɬɫɹ ɜɨɞɨɛɨɣɧɭɸ ɩɥɢɬɭ ɢ ɪɢɫɛɟɪɦɭ. 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
 ݈˅ˑˇ = ሺͲ,͹ͷ ÷ ͳሻ݈ˆ.˒. = ͳ ∙ ݈ˆ.˒. = ͳ ∙ ʹͳ = ʹͲ,͹ ˏ (4.51) 

  ݈ˆ.˒. = ʹ,ͷሺͳ,ͻℎ௖′′ − ℎ௖′ሻ = ʹ,ͷሺͳ,ͻ ∙ Ͷ,Ͷ͸ − Ͳ,ͳͻͷʹሻ = ʹͲ,͹ ˏ (4.52) 
 

ɉɪɢɧɢɦɚɟɦ ɞɥɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
 ݈˅ˑˇ = ʹͳ ˏ  
 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
ˇˑ˅ߜ  = Ͳ,ͳͷ ∙ ௖ܸ ∙ √ℎ௖ = Ͳ,ͳͷ ∙ ʹͳ,ͺ ∙ √Ͳ,ͳͻͷʹ = ͳ,ͶͶ ˏ, (4.53) 

 
ɝɞɟ ௖ܸ – ɫɤɨɪɨɫɬɶ ɫɬɪɭɢ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ. 

 ௖ܸ = ொ೎஻˅ˑˇ∙ℎ೎ሺమሻ′ = ଼଴,଼ଵଵଽ∙଴,ଵଽହଶ = ʹͳ,ͺ ʛʠ  (4.54) 

 ℎ௖ = ℎ௖ሺଶሻ′ = Ͳ,ͳͻͷʹ ˏ  
 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
ˇˑ˅ߜ  = ʹ ˏ.  
 
Ⱦɥɢɧɚ ɪɢɫɛɟɪɦɵ: 
 ݈˓ˋ˔ = ሺͲ,Ͷ ÷ Ͳ,ͷሻ݈˅ˑˇ = Ͳ,ͷ݈˅ˑˇ = Ͳ,ͷ ∙ ʹͳ = ͳͲ,ͷ ˏ (4.55) 
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Ɍɨɥɳɢɧɚ ɪɢɫɛɟɪɦɵ: 
˔ˋ˓ߜ  = ଶଷ ∙ ˇˑ˅ߜ = ଶଷ ∙ ʹ = ͳ,͵͵ ˏ (4.56) 

   
ɉɪɢɧɢɦɚɟɦ: ߜ˓ˋ˔ = ͳ,ͷ ˏ 
 
4.5 ϢϵЂЅЁЂ϶ϴЁϼϹ ЁϴϸϹϺЁЂЅІϼ ϼ ϵϹϻЂЃϴЅЁЂЅІϼ ϵϹІЂЁЁЂϽ ЃϿЂІϼЁЏ 
 
4.5.1 ϢЃЄϹϸϹϿϹЁϼϹ ЁϴϷЄЇϻЂϾ Ёϴ ЃϿЂІϼЁЇ, ϸϿГ ɨсɧɨɜɧɨɝɨ ЅϿЇЋϴГ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɢɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ. 

 
4.5.2 ϖϹЅ ЅЂЂЄЇϺϹЁϼГ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: ܵ˒ˎ =͵ͲͲ ˏଶ, ܵ˄ = ͶͲͲ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ˎ˒ܩ  = ௌ˒ˎ∙௕∙ఊ˄௕+ఋ˄ =   ଷ଴଴∙ହ∙ଶସହ+ଶ = ͷͳͶʹ,ͻ ˍʜˏ

, (4.57) 

 
ɝɞɟ ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߛ˄ –  ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ; ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 

 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦ ɠɟ ɫɩɨɫɨɛɨɦ: 
˄ܩ  = ௌ˄∙ఋ˄∙ఊ˄௕+ఋ˄ = ସ଴଴∙ଶ∙ଶସହ+ଶ = ʹ͹Ͷʹ,ͻ ˍʜˏ

 (4.58) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ଵ,ହ ∙ ݃ =  Ͳ,Ͳͷͷ ∙ ʹ͹,ͷଵ,ହ ∙ ͻ,ͺͳ = ͹͹,ͺ ˍʜ, (4.59) 

 
ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, 

 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͳͳͲͺ − ͳͳͲ͵ + Ͳ,ͷሻ ∙ ͷ = ʹ͹,ͷ ˏଶ (4.60) 
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩɨɝɨɧɧɨɦɭ ɦɟɬɪɭ: 
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ˊݍ = ொˊ௕+ఋ˄ = ଻଻,଼ହ+ଶ = ͳͳ,ͳ ˍʜ/ˏ (4.61) 

 
4.5.3 ϥϼϿϴ ϷϼϸЄЂЅІϴІϼЋϹЅϾЂϷЂ ϸϴ϶ϿϹЁϼГ ϶ЂϸЏ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 

 ʑܹʐ = ఊʑ∙ுʑమଶ = ଵ଴∙ଶଽమଶ = ͶʹͲͷ ˍʜ, (4.62) 

 
ɝɞɟ ܪʑ – ɜɵɫɨɬɚ ɜɨɞɵ ɜ ȼȻ: 

ʑܪ  = ʜʞʢߘ − ˇˑ˒ߘ = ͳͳͲ͹ − ͳͲ͹ͺ = ʹͻ ˏ (4.63) 
 

ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ʜܹʐ = ఊʑ∙ுʜమଶ = ଵ଴∙ଷ,ହమଶ = ͸ͳ,͵ ˍʜ, (4.64) 

 
ɝɞɟ ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.65. 

ʜܪ  = ʜʐ௠𝑖௡ߘ − ˇˑ˒ߘ = ͳͲͺͳ,ͷ − ͳͲ͹ͺ = ͵,ͷ ˏ (4.65) 
 ܹ˒ ˓ = ʑߛ ∙ ܵˠ˒ = ͳͲ ∙ Ͷ,ʹ = Ͷʹ ˍʜ (4.66) 
 

4.5.4 Ϥϴ϶ЁЂϸЁϹϽЅІ϶ЇВЍϴГ ϶ϻ϶ϹЌϼ϶ϴВЍϹϷЂ ϸϴ϶ϿϹЁϼГ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ = Hʜ ∙ 𝐵˒ˑˇ ∙ ʑߛ = ͵,ͷ ∙ ʹͳ ∙ ͳͲ = ͹͵ͷ ˍʜ, (4.67) 

 
ɝɞɟ ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.65; 𝐵˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ, ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɭɧɤɬɟ 4.4.1. 

 
4.5.5 ϥϼϿϴ ЈϼϿАІЄϴЊϼЂЁЁЂϷЂ ϸϴ϶ϿϹЁϼГ 
ௗܪ  = ʜʞʢߘ − ʜʐ௠𝑖௡ߘ = ͳͳͲ͹ − ͳͲͺͳ,ͷ = ʹͷ,ͷ ˏ (4.68) 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɋɇɢɉɚ 2.06.06–85 ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ: 
௔௦ܪ  = Ͳ,Ͷܪௗ = Ͳ,Ͷ ∙ ʹͷ,ͷ = ͳͲ,ʹ ˏ (4.69) 
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ௗ௥ܪ = Ͳ,ͳͷܪௗ = Ͳ,ͳͷ ∙ Ͷ͵ = ͵,ͺ ˏ (4.70) 
 ˗ܹ = ܵˠ˒ ∙ ʑߛ = ͳ͵Ͷ ∙ ͳͲ = ͳ͵ͶͲ ˍʜ (4.71) 
 

ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 

 
 

Ɋɢɫɭɧɨɤ 4.2 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

4.5.6 Ϙϴ϶ϿϹЁϼГ ϷЄЇЁІϴ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ 𝑡݃ଶ ቀͶͷ − 𝜑ଶː ቁ, (4.72) 

 
ɝɞɟ ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ℎː = ͵ ˏ; 𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 𝜑ː = ʹͲ. 

ː݌  = ͳͲ ∙ ͵ ∙ 𝑡݃ଶ ቀͶͷ − ଶ଴ଶ ቁ = ͳͶ,͹ ˍʜˏమ (4.73) 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1ɩ.ɦ.: 
ːܧ  = ˓ː∙ℎːଶ = ଵସ,଻∙ଷଶ = ʹʹ,ͳ ˍʜ (4.74) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 
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ଵ݌ = ːߛ ∙ ℎː ∙ 𝑡݃ଶ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ܿ ∙ 𝑡݃ ቀͶͷ − 𝜑ˆ˓ଶ ቁ  (4.75) 

ଵ݌  = ͳͲ ∙ ͵ ∙ 𝑡݃ଶ ቀͶͷ − ଷ଻ଶ ቁ − ʹ ∙ ͳͳͲ ∙ tg ቀͶͷ − ଷ଻ଶ ቁ = −ͳͲʹ,ʹ ˍʜˏమ  

 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓, ɝɞɟ ɞɟɣɫɬɜɭɟɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɜɟɫ ɝɪɭɧɬɚ, ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ: 
ଶ݌  = ሺːߛ ∙ ℎː + ߛ̂ ˓ ∙ ℎˆ˓ሻ ∙ 𝑡݃ଶ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ܿ ∙ 𝑡݃ ቀͶͷ − 𝜑ˆ˓ଶ ቁ, (4.76) 

ଶ݌  = ሺͳͲ ∙ ͵ + ͳͷ,Ͳͷ ∙ ʹሻ ∙ 𝑡݃ଶ ቀͶͷ − ଷ଻ଶ ቁ − ʹ ∙ ͳͳͲ ∙ tg ቀͶͷ − ଷ଻ଶ ቁ =  −ͷͻ,͸ ˍʜˏమ  

 
ɝɞɟ ̂ߛ ˓ – ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ߛ̂  ˓ = ߛ̂ ˓̝̟ ˘ − ሺͳ − ݊ሻ ∙ ߛ˅ = ʹͷ − ሺͳ − Ͳ,ͲͲͷሻ ∙ ͳͲ = ͳͷ,Ͳͷ ˍʜˏయ, (4.77) 

 
ɝɞɟ ݊ – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɞɥɹ ɝɪɚɧɢɬɚ ݊ = Ͳ,ͲͲͷ. 

 
ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɝɨ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 

ɩ.ɦ.: 
 ʔ˃ = ௣భ+௣మଶ = −ଵ଴ଶ,ଶ−ହଽ,଺ଶ = −ͺͲ,ͻ ˍʜ (4.78) 

 
Ɍɚɤ ɤɚɤ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 

ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɟɝɨ ɧɟ ɭɱɢɬɵɜɚɟɦ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ. 
 
4.5.7 ϖЂϿЁЂ϶ЂϹ ϶ЂϻϸϹϽЅІ϶ϼϹ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ଵଶ ߛ˅ ∙ ℎଵ% ∙ (ఒ೏గ + ℎబଶ ) = ଵଶ ∙ ͳͲ ∙ Ͳ,ͷͶ͵ ∙ ቀସ,଺଻గ + ଴,ଶଶ ቁ = Ͷ,͵ ˍʜˏ

, (4.79) 

 
ɝɞɟ ℎଵ% – ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ℎଵ% = Ͳ,ͷͶ͵ ˏ; ߣௗ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, ߣௗ = Ͷ,͸͹ ˏ; 

 ℎ଴ = గ∙ℎభ%మఒ೏ = గ∙଴,ହସଷమସ,଺଻ = Ͳ,ʹ ˏ (4.80) 

 
ɉɥɟɱɨ ɫɢɥɵ  ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
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௖ݕ = ఒ೏ଶగ − ଷ଼ ℎଵ% = ସ,଺଻ଶగ − ଷ଼ ∙ Ͳ,ͷͶ͵ = Ͳ,ͷͶ ˏ (4.81) 

 
4.6 ϢЊϹЁϾϴ ЃЄЂЋЁЂЅІϼ ЃϿЂІϼЁЏ, ϸϿГ ЂЅЁЂ϶ЁЂϷЂ ЅϿЇЋϴГ 
 
4.6.1 ϢЃЄϹϸϹϿϹЁϼϹ ЁϴЃЄГϺϹЁϼϽ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

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

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «–», ɚ ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɫɨ ɡɧɚɤɨɦ «+».  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 4.1, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 

 
Ɍɚɛɥɢɰɚ 4.1 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ 
ɋɢɥɚ ߛ௙, 

ɤɇ 
ɉɥɟɱɨ, ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ ʑܹʐ 1  4205,0 4205,0 9,67 +40662,4 ʜܹʐ 1  61,3 61,3 1,17 –71,7 0,95 ˎ˒ܩ  5142,9 4885,7 5,5 –26871,4 0,95 ˄ܩ  2742,9 2605,7 6,2 –16155,4 ܹ˅ ˊ 1  735,0 735,0 0,0 0,0 ܹ̠  1  1340,0 1340,0 5,01 +6713,4 ʔː 1,2  22,1 26,5 3,0 +79,6 ܹ˅ ˑˎː 1  4,3 4,3 27,75 +119,3 0,9 ˊݍ  11,1 10,0 8,07 –84,1 ܹ˒ ˓  1  42,0 42,0 8,54 +373,4 

 ∑ ܰ = ˎ˒ܩ + ˄ܩ + ˊݍ − ܹ˅ ˊ − ˗ܹ + ܹ˒ ˓ (4.82) 
 ∑ ܰ = Ͷͺͺͷ,͹ + ʹ͸Ͳͷ,͹ + ͳͲ,Ͳ − ͹͵ͷ − ͳ͵ͶͲ + Ͷʹ =  ͷͶ͸ͺ ˍʜ  
 ∑ ʛ = Ͷ͹͸ͷ,͵ ˍʜ ∙ ˏ  

 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.): 
 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
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𝜎௬௨ = − ∑ 𝑁஻˒ˑˇ + ଺ ∑ ʛ஻˒ˑˇమ = − ହସ଺଼ଶଵ + ଺∙ସ଻଺ହ,ଷଶଵమ = −ͳͻͷ,͸ ˍʞ˃, (4.83) 

 
ɝɞɟ ∑ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ∑ ʛ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 𝐵˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶ ሻ, (4.84) 
 
ɝɞɟ ܪௗ௨ – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ଶ = 𝑡݃ߙ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 

 𝜎௫௨ = −ͳͻͷ,͸ ∙ Ͳଶ − ͳͲ ∙ ʹͻ ∙ ሺͳ − Ͳଶሻ = −ʹͻͲ ˍʜ/ˏଶ (4.85) 
 𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ (4.86) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ (4.87) 
 𝜎ଵ௨ = −ͳͻͷ,͸ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ʹͻ ∙ Ͳଶ = −ͳͻͷ,͸ (4.88) 
 𝜎ଷ௨ = ߛ˅− ∙ ௗ௨ܪ = −ͳͲ ∙ ʹͻ = −ʹͻͲ (4.89) 
 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ∑ 𝑁஻˒ˑˇ − ଺ ∑ ʛ஻˒ˑˇమ = − ହସ଺଼ଶଵ − ଺∙ସ଻଺ହ,ଷଶଵమ = −͵ʹͷ,ʹ ˍʞ˃ (4.90) 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ߛ˅ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ (4.91) 
 𝜎௫௧ = −͵ʹͷ,ʹ ∙ Ͳ,ͷ͵ଶ − ͳͲ ∙ ͵,ͷ ∙ ሺͳ − Ͳ,ͷ͵ଶሻ = −ͳͳ͸,ͷ, 

 
ɝɞɟ ܪௗ௧  – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ݉௧ = 𝑡݃ߙ = 𝑡݃ʹͺ° = Ͳ,ͷ͵ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 

 𝜏௫௬௧ = ߛ˅)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −ሺͳͲ ∙ ͵,ͷ − ͵ʹͷ,ʹሻ ∙ Ͳ,ͷ͵ = ͳͷ͵,ͺ (4.92) 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ߛ˅ ∙ ௗ௧ܪ ∙ ݉௧ଶ (4.93) 
 𝜎ଷ௧ = −͵ʹͷ,ʹ ∙ ሺͳ + Ͳ,ͷ͵ଶሻ + ͳͲ ∙ ͵,ͷ ∙ Ͳ,ͷ͵ଶ = −ͶͲ͸,ͺ ˍʞ˃  

 𝜎ଵ௧ = ߛ˅− ∙ ௗ௧ܪ = −ͳͲ ∙ ͵,ͷ = −͵ͷ ˍʞ˃ (4.94) 
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Ɂɧɚɱɟɧɢɹ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ 

ɇɚɩɪɹɠɟɧɢɟ 𝜎௬  𝜎௫  𝜏௫௬  𝜎ଵ  𝜎ଷ  
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ –195,6 –290,00 0,00 –195,6 –290,00 
ɇɢɡɨɜɚɹ ɝɪɚɧɶ –325,2 –116,5 153,8 –35,00 –406,8 

 
4.6.2 ϞЄϼІϹЄϼϼ ЃЄЂЋЁЂЅІϼ ЃϿЂІϼЁЏ 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ. ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ: 
1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ଵ௖ߛ ∙ |𝜎ଷ௧| ൑ ௖ௗߛ ∙ ܴ௕, (4.95) 

 
ɝɞɟ ߛ௡ = ͳ,ʹͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɹ; ߛଵ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛଵ௖ = ͳ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ =Ͳ,ͻ. 

 ܴ௕ ൒ ଵ,ଶ଴∙ଵ∙ସ଴଺,଼଴,ଽ  (4.96) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ ɪɚɫɱɟɬɧɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ͷͶʹ  ˍʜ/ˏଶ. 
 ʹ͸ͲͲ ˍʜˏమ ൒  ͷͶʹ ˍʜˏమ  

 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௨௬ < Ͳ;  −ͳͻͷ,͸ ˍʜ/ˏଶ < Ͳ  
 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨|  ൒ Ͳ,ʹͷ ∙ ߛ˅ ∙  ௗ௨ (4.97)ܪ

 ͳͻͷ,͸ ˍʜˏమ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ʹͻ = ͹ʹ,ͷ  

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 
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4.6.3 ϤϴЅЋёІ ЇЅІЂϽЋϼ϶ЂЅІϼ ЃϿЂІϼЁЏ 
 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ.  

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

 ோ∙ఊ೎೏𝐹∙ఊ೗೎ ൒   ௡ߛ

 ܴ = ∑ ܰ ∙ 𝑡݃𝜑 + ܿ ∙ 𝜔 = ͷͶ͸ͺ ∙ Ͳ,͹ͷ + ͳͳͲ ∙ ʹͳ = ͸ͶͳͶ,͵ ˍʜ/ˏ, (4.98) 
 
ɝɞɟ 𝑡݃𝜑 = Ͳ,͹ͷ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = ͳͳͲ ˍʜ/ˏଶ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 𝜔 = 𝐵˒ˑˇ ∙ ͳ = ʹͳ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ʑܹʐ − ʜܹʐ + ܹ˅ ˑˎː + ʔː (4.99) 
 F = ͶʹͲͷ − ͸ͳ,͵ + Ͷ,͵ + ʹ͸,ͷ = Ͷͳ͹Ͷ,ͷ ˍʜˏ

  

 
Ɍɨɝɞɚ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ଺ସଵଵ,ଷ∙଴,ଽସଵ଻ସ,ହ∙଴,ଽ ൒ ͳ,ʹͲ  

 ͳ,ʹͶ ൒ ͳ,ʹͲ  
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 10% 

ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ (1,32). 
 
4.7 ϢϵЂЅЁЂ϶ϴЁϼϹ ЁϴϸϹϺЁЂЅІϼ ϼ ϵϹϻЂЃϴЅЁЂЅІϼ ϵϹІЂЁЁЂϽ ЃϿЂІϼЁЏ 
 
4.7.1 ϢЃЄϹϸϹϿϹЁϼϹ ЁϴϷЄЇϻЂϾ Ёϴ ЃϿЂІϼЁЇ, ϸϿГ ЃЂ϶ϹЄЂЋЁЂϷЂ ЅϿЇЋϴГ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɢɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ. 
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4.7.2 ϖϹЅ ЅЂЂЄЇϺϹЁϼГ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: ܵ˒ˎ =͵ͲͲ ˏଶ, ܵ˄ = ͶͲͲ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ˎ˒ܩ  = ௌ˒ˎ∙௕∙ఊ˄௕+ఋ˄ =   ଷ଴଴∙ହ∙ଶସହ+ଶ = ͷͳͶʹ,ͻ ˍʜˏ , (4.100) 

 
ɝɞɟ ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߛ˄ –  ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ; ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 

 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦ ɠɟ ɫɩɨɫɨɛɨɦ: 
˄ܩ  = ௌ˄∙ఋ˄∙ఊ˄௕+ఋ˄ = ସ଴଴∙ଶ∙ଶସହ+ଶ = ʹ͹Ͷʹ,ͻ ˍʜˏ

 (4.101) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ଵ,ହ ∙ ݃ =  Ͳ,Ͳͷͷ ∙ ʹ͹,ͷଵ,ହ ∙ ͻ,ͺͳ = ͹͹,ͺ ˍʜ, (4.102) 

 
ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, 

 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͳͳͲͺ − ͳͳͲ͵ + Ͳ,ͷሻ ∙ ͷ = ʹ͹,ͷ ˏଶ (4.103) 
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩɨɝɨɧɧɨɦɭ ɦɟɬɪɭ: 
ˊݍ  = ொˊ௕+ఋ˄ = ଻଻,଼ହ+ଶ = ͳͳ,ͳ ˍʜ/ˏ (4.104) 

 
4.7.3 ϥϼϿϴ ϷϼϸЄЂЅІϴІϼЋϹЅϾЂϷЂ ϸϴ϶ϿϹЁϼГ ϶ЂϸЏ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 

 ʑܹʐ = ఊʑ∙ுʑమଶ = ଵ଴∙ଷ଴మଶ = ͶͷͲͲ ˍʜ, (4.105) 

 
ɝɞɟ ܪʑ – ɜɵɫɨɬɚ ɜɨɞɵ ɜ ȼȻ: 

ʑܪ  = ʣʞʢߘ − ˇˑ˒ߘ = ͳͳͲͺ − ͳͲ͹ͺ = ͵Ͳ ˏ (4.106) 
 

ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
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ʜܹʐ = ఊʑ∙ுʜమଶ = ଵ଴∙଻,଼మଶ = ͵ͲͶ,ʹ ˍʜ, (4.107) 

 
ɝɞɟ ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.108. 
ʜܪ  = ʜʐ௠௔௫ߘ − ˇˑ˒ߘ = ͳͲͺͷ,ͺ − ͳͲ͹ͺ = ͹,ͺ ˏ (4.108) 
 ܹ˒ ˓ = ʑߛ ∙ ܵˠ˒ = ͳͲ ∙ ͵Ͷ,Ͷ = ͵ͶͶ ˍʜ (4.109) 
 

4.7.4 Ϥϴ϶ЁЂϸϹϽЅІ϶ЇВЍϴГ ϶ϻ϶ϹЌϼ϶ϴВЍϹϷЂ ϸϴ϶ϿϹЁϼГ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ = Hʜ ∙ 𝐵˒ˑˇ ∙ ʑߛ = ͹,ͺ ∙ ʹͳ ∙ ͳͲ = ͳ͸͵ͺ ˍʜ, (4.110) 

 
ɝɞɟ ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.108; 𝐵˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ, ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɭɧɤɬɟ 4.4.1. 

 
4.7.5 ϥϼϿϴ ЈϼϿАІЄϴЊϼЂЁЁЂϷЂ ϸϴ϶ϿϹЁϼГ 
ௗܪ  = ʣʞʢߘ − ʜʐ௠𝑖௡ߘ = ͳͳͲͺ − ͳͲͺͳ,ͷ = ʹ͸,ͷ ˏ (4.111) 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɋɇɢɉɚ 2.06.06–85 ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ: 
௔௦ܪ  = Ͳ,Ͷܪௗ = Ͳ,Ͷ ∙ ʹ͸,ͷ = ͳͲ,͸ ˏ (4.112) 

ௗ௥ܪ  = Ͳ,ͳͷܪௗ = Ͳ,ͳͷ ∙ ʹ͸,ͷ = Ͷ ˏ (4.113) 
 ˗ܹ = ܵˠ˒ ∙ ʑߛ = ͳͶͳ ∙ ͳͲ = ͳͶͳͲ ˍʜ (4.114) 
 

ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 

 
 

Ɋɢɫɭɧɨɤ 4.3 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
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4.7.6 Ϙϴ϶ϿϹЁϼГ ϷЄЇЁІϴ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ 𝑡݃ଶ ቀͶͷ − 𝜑ଶː ቁ = ͳͲ ∙ ͵ ∙ 𝑡݃ଶ ቀͶͷ − ଶ଴ଶ ቁ = ͳͶ,͹ ˍʜˏమ, (4.115) 

 
ɝɞɟ ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ℎː = ͵ ˏ; 𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 𝜑ː = ʹͲ; 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1ɩ.ɦ.: 
ːܧ  = ˓ː∙ℎːଶ = ଵସ,଻∙ଷଶ = ʹʹ,ͳ ˍʜ (4.116) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 
ଵ݌  = ːߛ ∙ ℎː ∙ 𝑡݃ଶ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ܿ ∙ 𝑡݃ ቀͶͷ − 𝜑ˆ˓ଶ ቁ (4.117) 

ଵ݌  = ͳͲ ∙ ͵ ∙ 𝑡݃ଶ ቀͶͷ − ଷ଻ଶ ቁ − ʹ ∙ ͳͳͲ ∙ tg ቀͶͷ − ଷ଻ଶ ቁ = −ͳͲʹ,ʹ ˍʜˏమ  

 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓, ɝɞɟ ɞɟɣɫɬɜɭɟɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɜɟɫ ɝɪɭɧɬɚ, ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ: 
ଶ݌  = ሺːߛ ∙ ℎː + ߛ̂ ˓ ∙ ℎˆ˓ሻ ∙ 𝑡݃ଶ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ܿ ∙ 𝑡݃ ቀͶͷ − 𝜑ˆ˓ଶ ቁ (4.118) 

ଶ݌  = ሺͳͲ ∙ ͵ + ͳͷ,Ͳͷ ∙ ʹሻ ∙ 𝑡݃ଶ ቀͶͷ − ଷ଻ଶ ቁ − ʹ ∙ ͳͳͲ ∙ tg ቀͶͷ − ଷ଻ଶ ቁ = −ͷͻ,͸ ˍʜˏమ, 

 
ɝɞɟ ̂ߛ ˓ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ߛ̂  ˓ = ߛ̂ ˓̝̟ ˘ − ሺͳ − ݊ሻ ∙ ߛ˅ = ʹͷ − ሺͳ − Ͳ,ͲͲͷሻ ∙ ͳͲ = ͳͷ,Ͳͷ ˍʜˏయ, (4.119) 

 
ɝɞɟ ݊ – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɞɥɹ ɝɪɚɧɢɬɚ ݊ = Ͳ,ͲͲͷ. 

 
ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɝɨ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 

ɩ.ɦ.: 
 ʔ˃ = ௣భ+௣మଶ = −ଵ଴ଶ,ଶ−ହଽ,଺ଶ = −ͺͲ,ͻ ˍʜ (4.120) 

 
Ɍɚɤ ɤɚɤ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 

ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɟɝɨ ɧɟ ɭɱɢɬɵɜɚɟɦ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ. 
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4.7.7 ϖЂϿЁЂ϶ЂϹ ϶ЂϻϸϹϽЅІ϶ϼϹ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ଵଶ ߛ˅ ∙ ℎଵ% ∙ (ఒ೏గ + ℎబଶ ) = ଵଶ ∙ ͳͲ ∙ Ͳ,ͷͶ͵ ∙ ቀସ,଺଻గ + ଴,ଶଶ ቁ = Ͷ,͵ ˍʜˏ

,      (4.121) 

 
ɝɞɟ ℎଵ% – ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ℎଵ% = Ͳ,ͷͶ͵ ˏ;  ߣௗ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, ߣௗ = Ͷ,͸͹ ˏ. 

 ℎ଴ = గ∙ℎభ%మఒ೏ = గ∙଴,ହସଷమସ,଺଻ = Ͳ,ʹ ˏ (4.122) 

 
ɉɥɟɱɨ ɫɢɥɵ  ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
௖ݕ  = ఒ೏ଶగ − ଷ଼ ℎଵ% = ସ,଺଻ଶగ − ଷ଼ ∙ Ͳ,ͷͶ͵ = Ͳ,ͷͶ ˏ (4.123) 

 
4.8 ϢЊϹЁϾϴ ЃЄЂЋЁЂЅІϼ ЃϿЂІϼЁЏ, ϸϿГ ЃЂ϶ϹЄЂЋЁЂϷЂ ЅϿЇЋϴГ 
 
4.8.1 ϢЃЄϹϸϹϿϹЁϼϹ ЁϴЃЄГϺϹЁϼϽ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

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

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «–», ɚ ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɫɨ ɡɧɚɤɨɦ «+».  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 4.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 
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Ɍɚɛɥɢɰɚ 4.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ 
ɋɢɥɚ ߛ௙, 

ɤɇ 
ɉɥɟɱɨ, ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ ʑܹʐ 1  4500,0 4500,0 10,0 +45000,0 ʜܹʐ 1  304,2 304,2 2,59 –787,9 0,95 ˎ˒ܩ  5142,9 4885,7 5,5 –26871,4 0,95 ˄ܩ  2742,9 2605,7 6,2 –16155,4 ܹ˅ ˊ 1  1638,0 735,0 0,0 0,0 ܹ̠  1  1410,0 1340,0 5,22 +7360,2 ʔː 1,2  22,1 26,5 3,0 +79,6 ܹ˅ ˑˎː 1  4,3 4,3 28,75 +119,3 0,9 ˊݍ  15,7 14,1 8,42 –84,1 ܹ˒ ˓  1  344,0 42,0 7,25 +2494,0 

   ∑ ܰ = ˎ˒ܩ + ˄ܩ + ˊݍ − ܹ˅ ˊ − ˗ܹ + ܹ˒ ˓ (4.124) 
 ∑ ܰ = Ͷͺͺͷ,͹ + ʹ͸Ͳͷ,͹ + ͳͲ − ͳ͸͵ͺ − ͳͶͳͲ + ͵ͶͶ = Ͷ͹ͻ͹ ˍʜ   

 ∑ ʛ = ͳͳͳͷͺ,ͷ  ˍʜ ∙ ˏ  
 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.): 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௨ = − ∑ 𝑁஻˒ˑˇ + ଺ ∑ ʛ஻˒ˑˇమ = − ସ଻ଽ଻ଶଵ + ଺∙ଵଵଵହ଼,ହଶଵమ = −͹͸,͸ ˍʞ˃, (4.125) 

 
ɝɞɟ ∑ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ∑ ʛ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 𝐵˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶ ሻ, (4.126) 
 
ɝɞɟ ܪௗ௨ – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ݉௨ଶ = 𝑡݃ߙ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 

 𝜎௫௨ = −͹͸,͸ ∙ Ͳଶ − ͳͲ ∙ ͵Ͳ ∙ ሺͳ − Ͳଶሻ = −͵ͲͲ ˍʜ/ˏଶ (4.127) 
 𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ (4.128) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ (4.129) 
 𝜎ଵ௨ = −͹͸,͸ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͵Ͳ ∙ Ͳଶ = −͹͸,͸  

 



68 

 

𝜎ଷ௨ = ߛ˅− ∙ ௗ௨ܪ = −ͳͲ ∙ ͵Ͳ = −͵ͲͲ (4.130) 
 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ∑ 𝑁஻˒ˑˇ − ଺ ∑ ʛ஻˒ˑˇమ = − ସ଻ଽ଻ଶଵ − ଺∙ଵଵଵହ଼,ହଶଵమ = −͵ͺͲ,͵ ˍʞ˃ (4.131) 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ߛ˅ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ (4.132) 
 𝜎௫௧ = −͵ͺͲ,͵ ∙ Ͳ,ͷ͵ଶ − ͳͲ ∙ ͹,ͺ ∙ ሺͳ − Ͳ,ͷ͵ଶሻ =  −ͳ͸ʹ,ͻ, 

 
ɝɞɟ ܪௗ௧  – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ݉௧ = 𝑡݃ߙ = 𝑡݃ʹͺ° = Ͳ,ͷ͵ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 

 𝜏௫௬௧ = ߛ˅)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −ሺͳͲ ∙ ͹,ͺ − ͵ͺͲ,͵ሻ ∙ Ͳ,ͷ͵ = ͳ͸Ͳ,ʹ (4.133) 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ߛ˅ ∙ ௗ௧ܪ ∙ ݉௧ଶ (4.134) 
 𝜎ଷ௧ = −͵ͺͲ,͵ ∙ ሺͳ + Ͳ,ͷ͵ଶሻ + ͳͲ ∙ ͹,ͺ ∙ Ͳ,ͷ͵ଶ = −Ͷ͸ͷ,ʹ  

 𝜎ଵ௧ = ߛ˅− ∙ ௗ௧ܪ = −ͳͲ ∙ ͹,ͺ = −͹ͺ ˍʞ˃ (4.135) 
 

Ɂɧɚɱɟɧɢɹ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɇɚɩɪɹɠɟɧɢɟ 𝜎௬  𝜎௫  𝜏௫௬  𝜎ଵ  𝜎ଷ  
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ –76,6 –300,00 0,00 –76,6 –300,00 
ɇɢɡɨɜɚɹ ɝɪɚɧɶ –380,3 –162,9 160,2 –78,00 –465,2 

  
4.8.2 ϞЄϼІϹЄϼϼ ЃЄЂЋЁЂЅІϼ ЃϿЂІϼЁЏ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ. ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ: 
1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 

௡ߛ  ∙ ଵ௖ߛ ∙ |𝜎ଷ௧| ൑ ௖ௗߛ ∙ ܴ௕, (4.135) 
 
ɝɞɟ ߛ௡ = ͳ,ʹͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɹ; ߛଵ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛଵ௖ = ͳ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ =Ͳ,ͻ. 
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ܴ௕ ൒ ଵ,ଶ଴∙ଵ∙ସ଺ହ,ଶ଴,ଽ   (4.136) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ ɪɚɫɱɟɬɧɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ͸ʹͲ  ˍʜ/ˏଶ. ʹ͸ͲͲ ˍʜˏమ ൒  ͸ʹͲ ˍʜˏమ  

 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௨௬ < Ͳ;  
 −͹͸,͸ ˍʜ/ˏଶ < Ͳ  
 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨|  ൒ Ͳ,ʹͷ ∙ ߛ˅ ∙    ௗ௨ܪ
 ͹͸,͸ ˍʜˏమ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͵Ͳ = ͹ͷ   

 
ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
 
4.8.3 ϤϴЅЋёІ ЇЅІЂϽЋϼ϶ЂЅІϼ ЃϿЂІϼЁЏ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

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

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

 ோ∙ఊ೎೏𝐹∙ఊ೗೎ ൒   ௡ߛ

 ܴ = ∑ ܰ ∙ 𝑡݃𝜑 + ܿ ∙ 𝜔 = Ͷ͹ͻ͹ ∙ Ͳ,͹ͷ + ͳͳͲ ∙ ʹͳ = ͷͻͲͺ,ͳ ˍʜ/ˏ,  (4.137) 
 
ɝɞɟ 𝑡݃𝜑 = Ͳ,͹ͷ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = ͳͳͲ ˍʜ/ˏଶ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 𝜔 = 𝐵˒ˑˇ ∙ ͳ = ʹͳ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ʑܹʐ − ʜܹʐ + ܹ˅ ˑˎː + ʔː (4.138) 
 



70 

 

F = ͶͷͲͲ − ͵ͲͶ,ʹ + Ͷ,͵ + ʹ͸,ͷ = Ͷʹʹ͸,͸ ˍʜˏ
  

 
Ɍɨɝɞɚ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ହଽ଴଼,ଵ∙଴,ଽହସଶଶ଺,଺∙଴,ଽ ൒ ͳ,ʹͲ  

 ͳ,ʹͲ ൒ ͳ,ʹͲ  
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 10% 

ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ (1,32). 
 
4.9 ϤϴЅЋёІ ϶ЂϸЂϵЂГ Ёϴ ϶ЅЃϿЏІϼϹ 
˒˔˅ܭ  = ሺఘ˄−ఘ˅ሻ∙ఋ˄∙௟˅∙௚(ௐ̌ +ௐ𝑛+ௐ˗)∙ఊ೗೎ ൒  ௡, (4.139)ߛ

 
ɝɞɟ ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ܹ̌  – ɞɟɮɢɰɢɬ ɞɚɜɥɟɧɢɹ; ௡ܹ – ɩɭɥɶɫɚɰɢɨɧɧɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɞɢɧɚɦɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ; ˗ܹ – ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɩɪɨɬɢɜɨɞɨɜɥɟɧɢɟ. 

˒˔˅ܭ  = ሺଶସ−ଵ଴ሻ∙ଶ∙ଶଵ∙ଽ.଼ଵሺଶ଺ଷ଺,ଽ+ହ,ସହ+ଵଵ଺଴,଼ሻ∙଴,ଽ = ͳ,͸ͻ (4.140) 

 ͳ,͸ͻ ൒ ͳ,ʹͲ    
 ˗ܹ = Ͳ,Ͳͷ ∙ ሺܶ − ℎ௖′′ሻ ∙ ݈ ∙ 𝜌௪ ∙ g ∙ Ͳ,ͷ, (4.141) 

 
ɝɞɟ ݈ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɠɚɬɨɝɨ ɫɟɱɟɧɢɹ ɞɨ ɤɨɧɰɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ; ܶ – ɩɪɟɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɴɟɮɚ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ. 

 ˗ܹ = Ͳ,Ͳͷ ∙ ሺʹ͹ − Ͷ,Ͷ͸ሻ ∙ ʹͳ ∙ ͳͲ ∙ ͻ,ͺͳ ∙ Ͳ,ͷ = ͳͳ͸Ͳ,ͺ (4.142) 
 ܶ = ʜʞʢ − ʞʑ = ͳͳͲ͹ − ͳͲͺͲ = ʹ͹ ˏ (4.143) 
  ܹ̌ = Ͳ,ͷ ∙ 𝑡ଵ ∙ ݃ ∙ 𝜌௪ ∙ ݈ = Ͳ,ͷ ∙ ʹ,ͷ͸ ∙ ͻ,ͺͳ ∙ ͳͲ ∙ ʹͳ = ʹ͸͵͸,ͻ (4.144) 
 𝑡ଵ = Ͳ,͸ ∙ ሺℎ௖′′ − ℎ௖′ ሻ = Ͳ,͸ ∙ ሺͶ,Ͷ͸ − Ͳ,ͳͻͷʹሻ = ʹ,ͷ͸ (4.145) 
 ܹ˒ = 𝛼∙௏೎మ∙ఘ𝑤ଶ = ଴,଺∙ଶଵ,଼∙ଵ଴ଶ = ͷ,Ͷͷ (4.146) 

 
ɝɞɟ  ߙ = Ͳ,Ͳͷ ÷ Ͳ,Ͳ͹.
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5 Ϥϴϻϵϼ϶Ͼϴ ЅЂЂЄЇϺϹЁϼϽ Ёϴ ЃϹЄϼЂϸЏ ϼ БІϴЃЏ ϶Ђϻ϶ϹϸϹЁϼГ 
 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɢɬ: 
– ȼɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ, ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– Ƚɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– Ƚɪɚɜɢɬɚɰɢɨɧɧɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– Ɂɞɚɧɢɟ Ƚɗɋ ɫ ɦɚɲɢɧɧɵɦ ɡɚɥɨɦ; 
– ȼɨɞɨɩɪɢёɦɧɢɤ (ɭɫɬɚɧɨɜɥɟɧ ɜɧɟ ɬɟɥɚ ɩɥɨɬɢɧɵ) 
– Ⱦɟɪɢɜɚɰɢɹ  
 
ȼɵɞɟɥɹɸɬ ɬɪɢ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ, ɨɬɧɨɫɹɳɢɯɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ 

ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ, ɨɫɧɨɜɧɨɣ 
ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɵɣ.  

ɉɟɪɜɵɣ ɩɟɪɢɨɞ – ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ. Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ 
ɩɟɪɢɨɞɚ – ɩɨɞɝɨɬɨɜɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤ ɜɟɞɟɧɢɸ ɪɚɛɨɬ ɩɨ ɨɫɧɨɜɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ.  

ȼɬɨɪɨɣ ɩɟɪɢɨɞ – ɨɫɧɨɜɧɨɣ. Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɷɬɨɝɨ ɩɟɪɢɨɞɚ – ɜɨɡɜɟɞɟɧɢɟ 
ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɨɛɴɟɦɟ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɧɚ ɩɨɥɧɭɸ 
ɦɨɳɧɨɫɬɶ. 

Ɍɪɟɬɢɣ ɩɟɪɢɨɞ – ɡɚɤɥɸɱɢɬɟɥɶɧɵɣ. Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɷɬɨɝɨ ɩɟɪɢɨɞɚ – 
ɩɨɞɝɨɬɨɜɤɚ ɢ ɫɞɚɱɚ ɨɛɴɟɤɬɚ ɜ ɩɨɫɬɨɹɧɧɭɸ ɩɪɨɦɵɲɥɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼ ɷɬɨɬ 
ɩɟɪɢɨɞ ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɜɫɟ ɪɚɛɨɬɵ ɩɨ ɨɛɴɟɤɬɭ, ɧɟ ɜɤɥɸɱɟɧɧɵɟ ɜɨ ɜɬɨɪɨɣ ɩɟɪɢɨɞ 
ɤ ɦɨɦɟɧɬɭ ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɜɨ ɜɪɟɦɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ.  

Ɉɛɳɭɸ ɡɚɞɚɱɭ ɤɚɠɞɨɝɨ ɩɟɪɢɨɞɚ ɪɚɡɛɢɜɚɟɦ ɧɚ ɪɹɞ ɛɨɥɟɟ ɱɚɫɬɧɵɯ ɡɚɞɚɱ ɢ 
ɜɵɞɟɥɹɟɦ ɜɧɭɬɪɢ ɤɚɠɞɨɝɨ ɩɟɪɢɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɬɚɩɵ. ȼ ɨɫɧɨɜɧɨɦ ɩɟɪɢɨɞɟ 
ɞɥɹ ɪɟɱɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜɵɞɟɥɹɟɦ ɩɹɬɶ ɷɬɚɩɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɨɱɟɪɟɞɧɨɫɬɶɸ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 I ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
 II  ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ; 
 III  ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɜ ɤɨɬɥɨɜɚɧɟ II  ɨɱɟɪɟɞɢ, ɢ 

ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɮɪɨɧɬɭ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ, 
ɧɚɩɨɥɧɟɧɢɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɨɨɱɟɪɟɞɧɵɣ ɩɭɫɤ ɚɝɪɟɝɚɬɨɜ. 

 
5.1 I БІϴЃ ЅІЄЂϼІϹϿАЅІ϶ϴ – ϶Ђϻ϶ϹϸϹЁϼϹ ЅЂЂЄЇϺϹЁϼϽ ϶ ϾЂІϿЂ϶ϴЁϹ I 

ЂЋϹЄϹϸϼ, ЁϹЂϵЉЂϸϼЀЏЉ ϸϿГ ЃϹЄϹϾЄЏІϼГ ЄЇЅϿϴ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɜɟɪɯɧɟɝɨ ɭɡɥɚ Ƚɗɋ ɫ 

ɪɭɫɥɨɜɨɣ ɤɨɦɩɨɧɨɜɤɨɣ ɜɵɩɨɥɧɹɟɦ ɫɨ ɫɬɟɫɧɟɧɢɟɦ ɪɭɫɥɚ. 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɧɚɱɢɧɚɟɦ ɫ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ. 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɫɬɟɫɧɟɧɧɨɦɭ ɪɭɫɥɭ ɪɟɤɢ ɫɨ ɫɬɨɪɨɧɵ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ. 
ɉɟɪɟɤɪɵɜɚɟɦ 60 % ɲɢɪɢɧɵ ɪɭɫɥɚ ɢ ɫɬɪɨɢɦ ɜ ɤɨɬɥɨɜɚɧɟ I ɨɱɟɪɟɞɢ. 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɬɪɟɛɭɟɬɫɹ ɜɨɡɜɟɫɬɢ ɩɟɪɟɦɵɱɤɢ, ɨɛɪɚɡɭɸɳɢɟ 



72 

 

ɥɟɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ I ɨɱɟɪɟɞɢ. 
Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ I ɷɬɚɩɚ (ɤɨɬɥɨɜɚɧ I ɨɱɟɪɟɞɢ): 
1) ȼɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ I ɨɱɟɪɟɞɢ 
2) Ɉɬɤɚɱɤɚ ɜɨɞɵ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɟ ɜ ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
3) ȼɵɟɦɤɚ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɫ ɜɪɟɡɤɨɣ ɜ ɫɤɚɥɭ ɥɟɜɨɝɨ ɛɟɪɟɝɚ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ȻȼɊ; 
4) Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ, ɩɨɞɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ, 

ɛɵɫɬɪɨɬɨɤɚ, ɝɥɭɯɨɣ ɥɟɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɦɟɠɞɭ 
ɜɨɞɨɥɢɜɧɨɣ ɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɹɦɢ, ɥɟɜɨɛɟɪɟɠɧɨɣ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ; 

Ɇɨɧɬɚɠ ɡɚɬɜɨɪɨɜ ɞɥɹ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚ ɷɬɨɦ ɷɬɚɩɟ 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

 
5.1.1 ϗϼϸЄϴ϶ϿϼЋϹЅϾϼϽ ЄϴЅЋϹІ ЃЄЂЃЇЅϾϴ ЅІЄЂІϼϹϿАЁЏЉ ЄϴЅЉЂϸЂ϶ I 

ЂЋϹЄϹϸϼ ЋϹЄϹϻ ЅІϹЅЁϹЁЁЂϹ ЄЇЅϿЂ 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɪɟɦɟɧɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɪɚɫɱɟɬɧɵɟ 

ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɢɫɯɨɞɹ ɢɡ ɟɠɟɝɨɞɧɨɣ 
ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ (ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ), ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɢ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɥɹ ɩɟɪɟɦɵɱɟɤ IV ɤɥɚɫɫɚ ɩɪɢ ɫɪɨɤɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨ 10 ɥɟɬ – 10%). 

 
Q10% = 104 ɦ3/ɫ; ▼ɍȼ (Q10%) = 1085,4 ɦ.  
 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɪɭɫɥɟ: 
 ܸ̝ˉ = ொభబ%𝜔˔ˉ = ଵ଴ସସସଶ = Ͳ,ʹͶ ˏ/˔, (5.1) 

 
ɝɞɟ 𝜔˔ˉ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɠɚɬɨɝɨ ɪɭɫɥɚ. 

 𝜔˔ˉ = 𝐵˔ˉ ∙ ℎ˔ˉ = ͺʹ ∙ ͷ,Ͷ = ͶͶʹ ˏଶ (5.2) 
 𝐵˔ˉ = Ͳ,Ͷͷ ∙ 𝐵଴ = Ͳ,Ͷͷ ∙ ͳͺʹ = ͺʹ ˏ, (5.3) 
 
ɝɞɟ 𝐵଴ – ɲɢɪɢɧɚ ɪɭɫɥɚ ɪɟɤɢ 

 𝐵଴ = ͳͺʹ ˏ  
 ℎ˔ˉ = ℎ଴ =฀ ʢʑ ሺܳଵ଴%ሻ − ∇ʓʜʏ = ͳͲͺͷ,Ͷ − ͳͲͺͲ = ͷ,Ͷ ˏ (5.4) 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɭɧɬɨɜ ɪɭɫɥɚ ɪɟɤɢ ( ɝɪɚɧɢɬɨɝɧɟɣɫɨɜ)  

ɫɨɫɬɚɜɥɹɟɬ 20 ɦ/ɫ, ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɭɸ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɡɦɵɜɚ ɪɭɫɥɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ.   

ɉɪɢ ɫɠɚɬɢɢ ɪɭɫɥɚ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɨɛɪɚɡɭɟɬɫɹ ɩɨɞɩɨɪ, ɚ ɦɟɠɞɭ 
ȼɉ ɢ ɇɉ ɨɛɪɚɡɭɟɬɫɹ ɩɟɪɟɩɚɞ Z. 
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ܼ = ௏̝ ˉమଶ𝜑మ∙௚ − ௏బమଶ௚ =  ଴,ଶସమଶ∙଴,଼మ∙ଽ,଼ଵ − ଴,ଵమଶ∙ଽ,଼ଵ = Ͳ,ͲͲͶ ˏ, (5.5) 

 
ɝɞɟ 𝜑 = Ͳ,ͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ; ݃ – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ; 

 ଴ܸ = ொభబ%𝜔బ = ଵ଴ସଽ଼ଶ = Ͳ,ͳ ˏ/˔, (5.6) 

 
ɝɞɟ 𝜔଴ = 𝐵଴ ∙ ℎ଴ = ͳͺʹ ∙ ͷ,Ͷ = ͻͺʹ ˏଶ; ℎ଴ = ℎ˔ˉ = ͷ,Ͷ ˏ. 

 ∇ʒʑʞூˑ˚ሺܳଵ଴%ሻ = ʢʜʐሺܳଵ଴%ሻ + ܼ + ݀ (5.7) 
 ∇ʒʑʞூˑ˚ሺܳଵ଴%ሻ = ͳͲͺͷ,Ͷ + Ͳ,ͲͲ͵ + ͳ = ͳͲͺ͸,ͷ ˏ, 
 
ɝɞɟ d – ɡɚɩɚɫ ɜɵɫɨɬɵ ɝɪɟɛɧɹ. 

  d = ℎː + ∆ℎ + ߙ = Ͳ,ͷ͵ͷ + Ͳ,Ͳʹͺͷ + Ͳ,ͷ = ͳ, (5.8) 
 
ɝɞɟ ℎː = Ͳ,ͷ͵ͷ – ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɟɬɪɨɜɨɣ ɜɨɥɧɵ ɧɚ ɨɬɤɨɫ, ɦ; ∆ℎ = Ͳ,Ͳʹͺͷ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ, ɦ; ߙ = Ͳ,ͷ – ɡɚɩɚɫ, ɦ. 

 ∇ʒʜʞூˑ˚ = ʢʜʐ ሺܳଵ଴%ሻ + ߙ = ͳͲͺͷ,Ͷ + Ͳ,ͷ = ͳͲͺ͸ ˏ (5.9) 
  

ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɩɟɪɟɦɵɱɟɤ: ɜɟɪɯɨɜɨɣ, ɧɢɡɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ 
˅ܮ  = ͳͶ͵ – ɜɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ, ɦ; ܮː = ͳͶͺ – ɧɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ, ɦ; ܮ˒ = ͻͳ – ɩɪɨɞɨɥɶɧɚɹ ɩɟɪɟɦɵɱɤɚ, ɦ. 
 
5.1.2 ϞЂЁЅІЄЇϾЊϼГ ЃϹЄϹЀЏЋϹϾ 
 
ɉɪɢɧɢɦɚɟɦ ɬɢɩ ɢ ɩɪɨɮɢɥɶ ɩɟɪɟɦɵɱɟɤ – ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɚɹ 

ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ ɫ ɧɚɤɥɨɧɧɵɦ ɹɞɪɨɦ ɢɡ ɫɭɝɥɢɧɤɚ.  
ɒɢɪɢɧɭ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɦ 10 ɦ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
ɇɚɡɧɚɱɚɟɦ ɨɬɤɨɫɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ ɨɬɫɵɩɚɟɦɵɯ 

ɝɪɭɧɬɨɜ ɢ ɦɟɬɨɞɚ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ: ɜɟɪɯɨɜɨɣ ɨɬɤɨɫ 1:2, ɧɢɡɨɜɨɣ ɨɬɤɨɫ 
1:15. 

ɇɚ ɪɢɫɭɧɤɚɯ 5.1, 5.2, 5.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɟɱɟɧɢɹ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɵɯ 
ɩɟɪɟɦɵɱɟɤ. 
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Ɋɢɫɭɧɨɤ 5.1 – ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɨɣ 
ɩɟɪɟɦɵɱɤɢ 

 
Ɋɢɫɭɧɨɤ 5.2 – ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɨɣ 

ɩɟɪɟɦɵɱɤɢ 
 

 
 

Ɋɢɫɭɧɨɤ 5.3 – ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɧɢɡɨɜɨɣ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɨɣ 
ɩɟɪɟɦɵɱɟɤɢ 

 
5.1.3 ϦϹЉЁЂϿЂϷϼГ ϶Ђϻ϶ϹϸϹЁϼГ ЃϹЄϹЀЏЋϹϾ 
 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɬɫɵɩɚɬɶ ɜɟɪɬɢɤɚɥɶɧɨɟ ɫɭɝɥɢɧɢɫɬɨɟ ɹɞɪɨ ɛɟɡ ɪɚɡɦɵɜɚ 

ɨɬɫɵɩɚɟɦ ɫɤɚɥɶɧɵɣ ɛɚɧɤɟɬ ɩɢɨɧɟɪɧɵɦ ɫɩɨɫɨɛɨɦ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɬɨɹɱɟɝɨ ɩɪɭɞɤɚ 
ɜɨɞɵ. Ⱦɚɥɟɟ ɜ ɫɬɨɹɱɭɸ ɜɨɞɭ ɫɥɨɹɦɢ ɨɬɫɵɩɚɟɦ ɩɟɪɟɦɵɱɤɭ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD:  ω˅˒ = ͳ͵ͺ ˏଶ, ω˒˒ = ͳ͵ͷ ˏଶ, ωː˒ = ͳʹͻ ˏଶ.  

ɋɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
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ܸ̝˖ˏ  =  ሺ𝜔˒˒ ∙ ˒˒ܮ + 𝜔˅˒ ∙ ሻ˒˅ܮ =  ሺͳ͵ͺ ∙ ͻͳ + ͳ͵ͺ ∙ ͳͶ͵ሻ =  ͵ʹʹͻʹ ˏଷ,(5.10) 
       
ɝɞɟ 𝜔˒˒, 𝜔˅˒ − ˒ˎˑ˜˃ˇˋ ˒ˑ˒ˈ˓ˈ˚ːˋ˘ ˔ˈ˚ˈːˋˌ ˒ˈ˓ˈˏ˞˚ˈˍ; ܮ˒˒, ˒˅ܮ − ˇˎˋː˞ ˒ˈ˓ˈˏ˞˚ˈˍ.  

 
Ɉɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɪɚɜɟɧ: 
 ܸː ˒  =  𝜔ː˒ ∙ ˒ːܮ  =  ͳʹͻ ∙ ͳͶͺ =  ͳͻͲͻʹ ˏଷ (5.11) 

 ܸ˒ ˈ˓  =  ܸ̝˖ˏ + ܸː ˒  =  ͵ʹʹͻʹ + ͳͻͲͻʹ = ͷͳ͵ͺͶ ˏଷ (5.12) 
  

ȼɪɟɦɹ ɨɬɫɵɩɤɢ ɩɟɪɟɦɵɱɟɤ ɨɩɪɟɞɟɥɹɟɦ ɩɨ Ƚɗɋɇ 81–02–36–2017 
“Ɂɟɦɥɹɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ȽɌɋ” ɬɚɛɥɢɰɚ Ƚɗɋɇ 36–01–004–01 ɪɚɜɧɨ 16,83 ɦ.ɱɚɫ ɧɚ 
1000 ɦ3 ɩɪɢ ɨɬɫɵɩɤɟ ɜ ɜɨɞɭ ɜ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɩɪɭɞɤɚɯ, ቀହଵଷ଼ସଵ଴଴଴ ቁ ∙ ͳ͸,ͺ͵ = ͺ͸ͷ ɱɚɫɨɜ, ɩɪɢ 2–ɯ ɫɦɟɧɧɨɣ ɪɚɛɨɬɟ, 36 ɫɭɬɨɤ. 

 
5.1.4 ϣЄЂЃЇЅϾ ЅІЄЂϼІϹϿАЁЏЉ ЄϴЅЉЂϸЂ϶ I ЂЋϹЄϹϸϼ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢɡ 

ɭɫɥɨɜɢɹ ɧɟɪɚɡɦɵɜɚɟɦɨɫɬɢ ɪɭɫɥɚ ɪɟɤɢ: 
 

 ݊௠𝑖௡ = ொభబ%௏̌ ˑ˒∙ℎ˓∙௟= 
ଵ଴ସଶ଴∙ହ,ସ∙ଵ = Ͳ,ͻ͸, ɨɤɪɭɝɥɹɟɦ – 1 ɨɬɜɟɪɫɬɢɟ (5.13) 

 
ɝɞɟ Vɞɨɩ – ɞɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɭɧɬɨɜ ɪɭɫɥɚ ɪɟɤɢ (ɝɪɚɧɢɬɨɝɧɟɣɫɵ) 
ɫɨɫɬɚɜɥɹɟɬ 20 ɦ/ɫ; ℎ˓ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɧɚ ɩɨɪɨɝɟ ɛɵɫɬɪɨɬɨɤɚ;  ݈ − ˛ˋ˓ˋː˃ ˑ˕˅ˈ˓˔˕ˋя , ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɪɚɜɧɨɣ ɲɢɪɢɧɟ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ.  

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ  (∇ɉȾɈ): 
ɇɚɡɧɚɱɚɟɦ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɹ, ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɬɨɧɧɨɣ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 2 ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɹ ɲɢɪɢɧɨɣ 5 ɦ, ɢ ɜɵɫɨɬɨɣ 3 ɦ. 
ɇɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ: ɞɟɤɚɛɪɶ ɫ ɪɚɫɯɨɞɨɦ 41 ɦ3/ɫ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, Qɩɟɪ = 41 ɦ3/ɫ ∇ɍɇȻQɩɟɪ = 1083,2 ɦ 
 ʢʑʐ =  ʢʜʐܳ˒ˈ˓ + ܼ௠௔௫  =  ͳͲͺ͵,ʹ + ͳ =  ͳͲͺͶ,ʹ ˏ, (5.14) 

 
ɝɞɟ ܼ௠௔௫  – 1ɦ, ɩɟɪɟɩɚɞ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɪɭɫɥɚ, ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɚɯ 
ɩɪɢɧɢɦɚɟɦ 1ɦ  
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˒ܪ = ሺ ொ˒ˈ˓௠∙௕∙ଶ௚ሻଶ ଷ⁄ = ሺ ସଵ଴.ଷ∙ହ∙ଶ∙ଽ.଼ଵሻଶ ଷ⁄ = ͳ,ʹ ˏ, (5.15) 

 
ɝɞɟ b – ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 5; 

m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞ ɜɨɞɨɫɥɢɜɚ. 
= ʞʓʝߘ   ʢʑʐ − ˒ܪ =  ͳͲͺͶ,ʹ –  ͳ,ʹ =  ͳͲͺ͵ ˏ (5.16) 

 
ɇɚɡɧɚɱɚɟɦ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 1083 ɦ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ ɩɪɢ Q10%: 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɟɠɢɦ ɪɚɛɨɬɵ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ:  
ʓʝ˘˓ˈ˅ߘ  = ʞʓʝߘ  +  ℎ =  ͳͲͺ͵ + ͵ = ͳͲͺ͸ ˏ  ɢ ɫɪɚɜɧɢɜɚɟɦ ɫ ∇ ʢʜʐ ሺܳ ͳͲ%ሻ  =  ͳͲͺͷ,Ͷˏ ͳͲͺ͸ > ͳͲͺͷ,Ͷ – ˑ˕˅ˈ˓˔˕ˋˈ ːˈˊ˃˕ˑ˒ˎˈːːˑˈ 
ˑˇܪ  =  ொభబ%మఓమ∙𝜔ˇˑ∙ଶ௚ = ଵ଴ସమ଴,଼మ∙ଷ଴మ∙ଶ∙ଽ,଼ଵ = ͳ ˏ, (5.17) 

 

ɝɞɟ  ߤ = ଵሺଵ+𝜉˅˘+ଶ௚𝐿/஼మோሻ = ଵሺଵ+଴,ଶ+ଶ∙ଽ,଼ଵ∙ଵ଺,଼/଼଴మଵ,ଷ଺ሻ = Ͳ,ͺ; 

Ʉɨɷɮɮɢɰɢɟɧɬ ɒɟɡɢ ʠ =  ͺͲ – ɩɨ ɬɚɛɥɢɰɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ R ɢ n; 
ɒɟɪɨɯɨɜɚɬɨɫɬɶ – 0,013; ܴ – ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɞɢɭɫ, ɦ; ܮ – ɞɥɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 16,8 ɦ, ɩɨ ɱɟɪɬɟɠɭ; 𝜉˅˘ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɜɯɨɞɟ = 0,2. 
ʢʑʐሺܳ˔˕˓ሻߘ  = ˓˕˔ʢʜʐܳߘ + ʜˇˑ + Ͳ,ͷ ∙ ℎˇˑ (5.18) 

ʢʑʐሺܳ˔˕˓ሻߘ  = ͳͲͺͷ,Ͷ + ͳ + Ͳ,ͷ ∙ ͵ = ͳͲͺ͹,ͻ ˏ  
 
5.1.5 ϢЃЄϹϸϹϿГϹЀ ЂІЀϹІϾЇ ЃϹЄϹЀЏЋϹϾ II ЂЋϹЄϹϸϼ 
˚ʒʑʞ୍୍ˑߘ   =  ʢʑʐܳ˔˕˓  +  ݀ =  ͳͲͺ͹,ͻ + ͳ =  ͳͲͺͺ,ͻ ˏ (5.19) 

˚ʒʑʞ୍୍ˑߘ   =  ʢʑʐܳ˔˕˓  + = ߙ   ͳͲͺͷ,Ͷ + Ͳ,ͷ =  ͳͲͺͷ,ͻ ˏ (5.20) 
  

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɦɵɱɟɤ II  ɨɱɟɪɟɞɢ ɚɧɚɥɨɝɢɱɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɦɵɱɟɤ I 
ɨɱɟɪɟɞɢ. 

ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɩɟɪɟɦɵɱɟɤ: ɜɟɪɯɨɜɨɣ, ɧɢɡɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ܮ˅ = ͳͷͲ – ɜɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ, ɦ; ܮː = ͳ͸Ͳ – ɧɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ, ɦ. 
ȼɪɟɦɹ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ II  ɨɱɟɪɟɞɢ ɩɪɢɜɟɞɟɧɨ ɜ ɢɬɨɝɨɜɵɯ ɬɚɛɥɢɰɚɯ. 
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5.1.6 ϖЂϻ϶ϹϸϹЁϼϹ ЅЂЂЄЇϺϹЁϼϽ ϶ ϾЂІϿЂ϶ϴЁϹ I ЂЋϹЄϹϸϼ 
 

ɋɨɫɬɚɜ ɪɚɛɨɬ I  ɷɬɚɩɚ (ɤɨɬɥɨɜɚɧ I ɨɱɟɪɟɞɢ): 
– Ɉɬɤɚɱɤɚ ɜɨɞɵ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɟ ɜ ɤɨɬɥɨɜɚɧɟ I ɨɱɟɪɟɞɢ; 
– ȼɵɟɦɤɚ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɫ ɜɪɟɡɤɨɣ ɜ ɫɤɚɥɭ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ȻȼɊ; 
– Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɧɚ ɝɥɭɯɨɣ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɩɥɨɬɢɧɟ, ɜɨɞɨɛɨɣɧɨɦ 

ɤɨɥɨɞɰɟ, ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ ɢ ɪɢɫɛɟɪɦɟ; 
– ɍɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
– Ȼɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 
– Ɇɨɧɬɚɠ ɡɚɬɜɨɪɨɜ ɞɥɹ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚ ɷɬɨɦ 

ɷɬɚɩɟ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
 
5.1.7 ϢЅЇЌϹЁϼϹ ϾЂІϿЂ϶ϴЁϴ I ЂЋϹЄϹϸϼ 
 
Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ ɜɵɩɨɥɧɹɟɦ ɦɟɬɨɞɨɦ ɨɬɤɪɵɬɨɝɨ ɜɨɞɨɨɬɥɢɜɚ.  
Ɉɬɤɚɱɤɭ ɨɫɭɳɟɫɬɜɥɹɟɦ ɧɚɫɨɫɚɦɢ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɛɟɪɟɝɭ. 

ɉɥɚɧɢɪɭɟɦ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɚɫɨɫɨɜ: ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɵɣ, ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ 
ɜɥɢɹɟɬ ɧɚ ɜɪɟɦɹ ɨɬɤɚɱɤɢ. Ɉɛɴɟɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɨɬɤɚɱɢɜɚɬɶ ɪɚɜɟɧ 2 
ɨɛɴɟɦɚɦ ɤɨɬɥɨɜɚɧɚ. ɋɨɛɥɸɞɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ, ɬɨ ɟɫɬɶ ɝɪɚɞɢɟɧɬ 
ɧɚɩɨɪɨɜ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɵɣ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ɢɡ ɤɨɬɨɪɨɝɨ 
ɫɥɨɠɟɧɵ ɨɬɤɨɫɵ ɤɨɬɥɨɜɚɧɚ ɢ ɩɟɪɟɦɵɱɟɤ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɨɣɞɟɬ 
ɫɭɮɮɨɡɢɹ – ɢ ɪɚɡɦɵɜ ɛɨɪɬɨɜ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ / ɩɨɫɥɟɞɭɸɳɟɦ 
ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ – 0,5 – 0,8 (ɦ/ɫɭɬ) / 1 – 1,15 (ɦ/ɫɭɬ)  

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ (ɩɨ ɩɪɨɝɪɚɦɦɟ AutoCad), ܵ ˍˑ˕= 15120 ɦ2 

Ƚɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ ℎ˅= 5,4 ɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɧɨɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɜ ɪɟɤɟ ܳ˔˕˓ = 104 ɦ3/ɫ,  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ ɫ 

ɭɱɟɬɨɦ ɮɢɥɶɬɪɚɰɢɢ: 
 ܸ˅ ˑˇ˞ = ܵ · ℎ˅ · ͵ = ͳͷͳʹͲ · ͷ,Ͷ · ʹ = ͳ͸͵ʹͻ͸ ˏଷ (5.21) 

           
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɦ ɧɚɫɨɫɵ ɐɇɋ 300–120, ɢɦɟɸɳɢɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ W = 300 ɦ3/ɱɚɫ ɩɪɢ ɜɵɫɨɬɟ ɩɨɞɴɟɦɚ ɜɨɞɵ ɞɨ 120 ɦ), ɜ 
ɤɨɥɢɱɟɫɬɜɟ n = 2 ɲɬ. ɫ ɭɱɟɬɨɦ ɜɨɞɨɩɨɧɢɠɟɧɢɹ.  

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ n ɧɚɫɨɫɨɜ. 
 

 t =  ௏̱ ˑ˕ௐ∙௡ = ଵ଺ଷଶଽ଺ଷ଴଴∙ଶ = ʹ͹ʹ ˚˃˔˃ (5.22) 

             

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ J = ℎ௧ = ହ,ସଵଵ = Ͳ,Ͷͻ (ɦ/ɫɭɬɤɢ). 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɥɹ ɝɪɭɧɬɨɜ 

(ɝɪɚɧɢɬɨɝɧɟɣɫ) Jˇˑ˒ = Ͳ,ͷ (ɦ/ɫɭɬɤɢ). 
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5.1.8 ϖЂϸЂЃЂЁϼϺϹЁϼϹ ϾЂІϿЂ϶ϴЁϴ I ЂЋϹЄϹϸϼ 
 
Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ ɜɵɛɢɪɚɟɦ ɧɚɫɨɫɵ ɐɇɋ–

10/40, ɢɦɟɸɳɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ W = 10 ɦ3/ɱɚɫ ɩɪɢ ɜɵɫɨɬɟ ɩɨɞɴɟɦɚ ɜɨɞɵ ɞɨ 
20 ɦɟɬɪɨɜ, ɩɨ ɩɟɪɢɦɟɬɪɭ ɭɫɬɪɚɢɜɚɟɦ ɜɨɞɨɫɛɪɨɫɧɵɟ ɤɚɧɚɜɤɢ ɫɟɱɟɧɢɟɦ 2ɯ2 ɦ ɢ 
ɡɭɦɩɮɵ–ɩɪɢɹɦɤɢ – ɟɳɟ ɛɨɥɟɟ ɝɥɭɛɨɤɢɟ, ɱɟɦ ɤɚɧɚɜɤɢ. Ɉɬɤɚɱɤɚ ɜɨɞɵ ɩɪɨɢɡɜɨɞɢɦ 
ɢɡ ɩɪɢɹɦɤɨɜ ɡɚ ɩɪɟɞɟɥɵ ɤɨɬɥɨɜɚɧɚ ɩɨ ɬɪɭɛɚɦ. ɇɚɫɨɫɵ ɪɚɫɩɨɥɚɝɚɟɦ ɜɨ ɜɪɟɦɟɧɧɵɯ 
ɩɟɪɟɞɜɢɠɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɹɯ.  

 
5.1.9 ϤϴϻЄϴϵЂІϾϴ ϾЂІϿЂ϶ϴЁϴ I ЂЋϹЄϹϸϼ 
 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɡɟɦɟɥɶɧɨ–ɫɤɚɥɶɧɵɯ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɢɡ: 
Ɋɵɯɥɟɧɢɹ ɝɪɭɧɬɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ (ȻȼɊ); 
ɇɚɛɨɪɚ ɝɪɭɧɬɚ ɡɟɦɥɟɪɨɣɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ, ɩɨɝɪɭɡɤɢ ɟɝɨ ɜ ɬɪɚɧɫɩɨɪɬ, 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ. 
 
Ⱦɥɹ ɜɟɞɟɧɢɹ ɡɟɦɟɥɶɧɨ–ɫɤɚɥɶɧɵɯ ɢ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ, ɚ ɢɦɟɧɧɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɨɜ ɢ ɢɯ ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɜɵɜɨɡɚ ɤ ɦɟɫɬɭ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 
ɩɪɢɦɟɧɹɟɦ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɫɩɟɰɬɟɯɧɢɤɢ: ɬɪɨɫɨɜɵɣ ɷɤɫɤɚɜɚɬɨɪ ɦɨɞɟɥɢ ɗɈ–
5119 ɫ ɩɪɹɦɨɣ ɥɨɩɚɬɨɣ ɢ ɫɚɦɨɫɜɚɥ ɄɚɦȺɁ 55111. 

Ɍɪɨɫɨɜɵɣ ɷɤɫɤɨɜɚɬɨɪ ɧɚ ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ ɦɨɞɟɥɢ ɗɈ–5119 ɫ ɩɪɹɦɨɣ 
ɥɨɩɚɬɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɜ ɝɪɭɧɬɚɯ I–IV 
ɤɚɬɟɝɨɪɢɣ ɢ ɦɟɥɤɨɞɪɨɛɥɟɧɧɵɯ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞɚɯ V–VI ɤɚɬɟɝɨɪɢɣ. Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɤɫɤɨɜɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 

 
Ɍɚɛɥɢɰɚ 5.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɤɫɤɚɜɚɬɨɪɚ ɗɈ–5119 

Ɍɢɩ ɲɚɫɫɢ ɝɭɫɟɧɢɱɧɵɣ 
Ɍɢɩ ɥɨɩɚɬɵ ɩɪɹɦɚɹ (ɜɨɡɦɨɠɧɚ ɭɫɬɚɧɨɜɤɚ ɨɛɪɚɬɧɨɣ) 

ȼɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ɦ3 
1,2 (ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɪɹɦɨɣ ɥɨɩɚɬɨɣ) 

1,5–2 (ɩɪɢ ɪɚɛɨɬɟ ɫ ɨɛɪɚɬɧɨɣ ɥɨɩɚɬɨɣ) 
ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ, ɤɦ/ɱ 5,1 

Ⱦɥɢɧɚ ɫɬɪɟɥɵ, ɦɦ 6400 
Ƚɥɭɛɢɧɚ ɤɨɩɚɧɢɹ, ɦɦ 6500 
Ɋɚɞɢɭɫ ɤɨɩɚɧɢɹ, ɦɦ 9200 

ȼɵɫɨɬɚ ɩɨɞɴёɦɚ ɤɨɜɲɚ, ɦɦ 5000 
  

ɋɚɦɨɫɜɚɥ ɄɚɦȺɁ ɦɨɞɟɥɢ 55111 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɡɨɜ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. ɗɬɢ ɚɜɬɨɦɨɛɢɥɢ ɚɤɬɢɜɧɨ 
ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɜ ɤɚɪɶɟɪɚɯ ɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ. 

Ʉ ɧɟɫɨɦɧɟɧɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɷɬɨɣ ɫɩɟɰɬɟɯɧɢɤɢ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 
ɩɪɨɫɬɨɬɭ ɢ ɧɚɞɟɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɤɭɡɨɜɚ, ɛɨɥɶɲɨɣ ɭɝɨɥ ɟɝɨ ɨɩɪɨɤɢɞɵɜɚɧɢɹ 
(60°), ɯɨɪɨɲɢɣ ɨɛɡɨɪ ɢɡ ɤɚɛɢɧɵ, ɭɫɬɨɣɱɢɜɨɫɬɶ, ɭɩɪɚɜɥɹɟɦɨɫɬɶ, ɧɚɥɢɱɢɟ 
ɷɤɨɧɨɦɢɱɧɨɣ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɚɦɨɫɜɚɥɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. 
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Ɍɚɛɥɢɰɚ 5.2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɚɦɨɫɜɚɥɚ ɄɚɦȺɁ–55111 
Ʉɨɥёɫɧɚɹ ɮɨɪɦɭɥɚ 6ɯ4 

Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ, ɤɝ 10000 
Ɉɛɴёɦ ɤɭɡɨɜɚ, ɦ3 6 

ȼɪɟɦɹ ɪɚɡɝɪɭɡɤɢ 1 ɬɨɧɧɵ, ɦɢɧ 1 
ɍɝɨɥ ɩɨɞɴёɦɚ ɤɭɡɨɜɚ, ɝɪɚɞᄶ 60 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ ɧɟ ɦɟɧɟɟ 100 
Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɥ.ɫ 210 

 
5.2 ϕЇЄЂ϶ϻЄЏ϶ЁЏϹ ЄϴϵЂІЏ 

 
Ɋɚɡɪɚɛɨɬɤɭ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɜɵɩɨɥɧɹɟɦ ɦɟɬɨɞɨɦ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ. 

Ȼɭɪɟɧɢɟ ɫɤɜɚɠɢɧ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ (ɝɪɚɧɢɬɨɝɧɟɣɫɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɫɬɚɧɤɨɜ ɪɨɬɨɪɧɨ–ɲɚɪɨɲɟɱɧɨɝɨ ɛɭɪɟɧɢɹ. 

ɉɨɞɛɨɪ ɫɬɚɧɤɚ: 
Ʉɥɚɫɫ ɩɨɪɨɞ (ɝɪɚɧɢɬɨɝɧɟɣɫ) ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɨɪɨɞ ɩɨ ɨɬɧɨɫɢɬɟɥɶɧɨɦɭ 

ɩɨɤɚɡɚɬɟɥɸ ɬɪɭɞɧɨɫɬɢ ɛɭɪɟɧɢɹ ɩɨɪɨɞɵ – 10 (ɬɪɭɞɧɨɛɭɪɢɦɵɟ), ɩɨ ɤɥɚɫɫɭ ɩɨɪɨɞ 
ɩɨɞɛɢɪɚɟɦ ɦɨɞɟɥɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ 5ɋȻɒ–200–36 ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɶɸ 
ɛɭɪɟɧɢɹ 7,2 ɦ/ɱ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɦɟɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ: 
 ʞ˄.˔ˏ = ʡ˔ˏʡబ+ʡ˅ ∙ ʙˋ.˄ = ଼଴,ଵସ+଴,଴ଶ ∙ Ͳ,ͺͷ = Ͷͳ ˏ/˔ˏ, (5.23) 

 
ɝɞɟ ʡ˔ˏ– ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ, ( ʡ˔ˏ = ͺ ˚); ʡ଴ + ʡ˅– ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ (20% ɨɬ Ɍ0), ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1ɦ ɫɤɜɚɠɢɧɵ, ɱ; ʙˋ.˄ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɟɧɧɨɝɨ ɜɪɟɦɟɧɢ; ʡ଴ = ଵ௏˄ = ଵ଻,ଶ = Ͳ,ͳͶ ɱ; ܸ˄  – ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ, ɦ/ɱ. 

 
ɇɚɡɧɚɱɚɟɦ ɫɯɟɦɭ ɛɭɪɟɧɢɹ ɝɪɭɧɬɨɜ ɦɟɬɨɞɨɦ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ. 
Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɫɤɜɚɠɢɧɵ: 
˅ˍ˔ܮ  = ˕˔˖ܪ + ݀ = Ͷ + ͳͲ ∙ Ͳ,ʹ = ͸ ˏ, (5.24) 

 
ɝɞɟ ܪ˖˔˕ – ɜɵɫɨɬɚ ɭɫɬɭɩɚ, ɦ; ݀ – 10 ɞɢɚɦɟɬɪɨɜ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ, ɦ. 

 
ɇɚ ɪɢɫɭɧɤɟ 5.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɛɭɪɟɧɢɹ ɝɪɭɧɬɨɜ ɦɟɬɨɞɨɦ ɫɤɜɚɠɢɧɧɵɯ 

ɡɚɪɹɞɨɜ. 
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Ɋɢɫɭɧɨɤ 5.4 – ɋɯɟɦɚ ɛɭɪɟɧɢɹ ɝɪɭɧɬɨɜ ɦɟɬɨɞɨɦ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɛɭɪɨɜɵɯ ɪɚɛɨɬ ɜ ɩɦ ɛɭɪɟɧɢɹ.  
Ɉɛɴɟɦ ɝɪɭɧɬɚ, ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ 1 ɫɤɜɚɠɢɧɭ ɪɚɜɟɧ 4ɯ4ɯ6 = 96 ɦ3; 
Ɉɛɴёɦ ɜɪɟɡɤɢ ɜ ɛɟɪɟɝ 23775 ɦ3, ɨɛɴɟɦ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɧɚ ɜɨɞɨɛɨɣɧɵɣ 

ɤɨɥɨɞɟɰ 1150 ɦ3, ɨɛɴёɦ ɝɪɭɧɬɚ ɧɚ ɞɨɪɨɝɢ ɢ ɩɪɨɟɡɞɵ 9510 ɦ3. 
ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɵɟɦɤɢ Wɡɟɦɥ = 37935 ɦ3. 
Ʉɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧ nɫɤɜ=37935 ɦ3/96 ɦ3= 395 ɲɬ. 
 ˒ܹˏ ˄˖˓ = ݊˔ˍ˅ ∙ ˅ˍ˔ܮ = ͵ͻͷ ∙ ͸ = ʹ͵͹Ͳ ˒ˏ˄ (5.25) 

 ʡ˄˖˓ = ௐ˒ˏ ˄˖˓ʞ˄.  ˔ˏ = ଶଷ଻଴ସଵ = ͷͺ ˔ˏˈː (5.26) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ: 
˓˅˄ܬ  = ்˄˖˓ௐ́ ˈˏˎ = ହ଼ଷ଻ଽଷହ = Ͳ,ͲͲͳͷ ˏ˃˛. ˚/ˏଷ (5.27) 

 
5.3 ϣЄЂϼϻ϶ЂϸЅІ϶Ђ ϻϹЀϿГЁЏЉ ЄϴϵЂІ 
 
ɋɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɵɟɦɤɢ ܸ = ͵͹ͻ͵ͷ ˏଷ. Ɋɚɡɪɚɛɨɬɤɭ ɪɚɡɪɵɯɥёɧɧɨɝɨ 

ɝɪɭɧɬɚ ɜɵɩɨɥɧɹɟɦ ɷɤɫɤɨɜɚɬɨɪɨɦ. ɐɢɤɥ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɢɡ ɧɚɛɨɪɚ ɝɪɭɧɬɚ 
ɷɤɫɤɨɜɚɬɨɪɨɦ ɩɪɹɦɚɹ ɥɨɩɚɬɚ ɫ ɩɨɝɪɭɡɤɨɣ ɜ ɬɪɚɧɫɩɨɪɬ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɜ 
ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɤɦ. 

ɂɫɩɨɥɶɡɭɟɦ ɪɚɧɟɟ ɩɨɞɨɛɪɚɧɧɵɟ ɟɞɢɧɢɰɵ ɫɩɟɰɬɟɯɧɢɤɢ: ɷɤɫɤɚɜɚɬɨɪ ɗɈ–
5119 ɟɦɤɨɫɬɶɸ ɤɨɜɲɚ 1,2 ɦ3, ɨɛɴɟɦ ɤɭɡɨɜɚ ɚɜɬɨɫɚɦɨɫɜɚɥɚ ɄɚɦȺɁ 55111, 4–5 
ɤɨɜɲɟɣ ɷɤɫɤɚɜɚɬɨɪɚ 4–5 ɦ3, ɭ ɜɵɛɪɚɧɧɨɝɨ ɫɚɦɨɫɜɚɥɚ ɨɛɴɟɦ ɤɭɡɨɜɚ 6 ɦ3. 

Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɚ: 
 ሺ݉ − ͳሻ ∙ ʡ˒ = 𝐿ଵ௏ଵ + 𝐿ଶ௏ଶ + ʡ˓ + ʡˊ, (5.28) 
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ሺ݉ − ͳሻ ∙ Ͳ,Ͳͷ͸ = ଷଶ଴ + ଷହ଴ + Ͳ,Ͳͳ͹ + Ͳ,ͳ͹  
 ݉ = Ͳ,͵ͻ͹/Ͳ,Ͳͷ͸ + ͳ = ͺ (5.29) 

 
ɝɞɟ  ݉ – ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɬɪɚɧɫɩɨɪɬɚ ɧɚ 1 ɷɤɫɤɚɜɚɬɨɪ;  ʡ˒ – ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ 1 ɦɚɲɢɧɵ;  ܮଵ ɢ ܮଶ – ɞɥɢɧɚ ɩɭɬɢ ɝɪɭɠɟɧɨɣ ɦɚɲɢɧɵ ɢ ɨɛɪɚɬɧɨ ɜ ɤɦ, 3 ɤɦ; ଵܸ ɢ ଶܸ – ɫɤɨɪɨɫɬɶ ɜ ɩɭɬɢ ɝɪɭɠɟɧɨɣ ɦɚɲɢɧɵ ɢ ɨɛɪɚɬɧɨ ɜ ˍˏ/˚˃˔;  ʡ˓ – ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ ɫɚɦɨɫɜɚɥɚ ɜ ɱɚɫ, 1 ɦɢɧ;  0,017ɱɚɫ; 

 ʡˊ – ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɜ ɩɭɬɢ ɱɚɫ, 10 ɦɢɧ;  0,17 ɱɚɫ 
 

ȼɪɟɦɹ ɩɨɝɪɭɡɤɢ: 
 ʡ˒ = ௐʞˠ = ଺ଵ଴଻ = Ͳ,Ͳͷ͸ ˚, (5.30) 

  
ɝɞɟ ܹ – ɟɦɤɨɫɬɶ ɤɭɡɨɜɚ ɜ ˏଷ, 6 ˏ ଷ; ʞˠ – ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ ˏଷ/ɱɚɫ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɬеɨɪеɬиɱеɫɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ: 
 ʞˍ = ଷ଺଴଴∙௤௧˙ = ଷ଺଴଴∙ଵ,ଶଶହ = ͳ͹͵ ˏଷ/˚˃˔, (5.31) 

  
ɝɞɟ ݍ – ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ ɦ3; 𝑡˙ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ, ɫ; 

 
Ɉɩɪɟɞɟɥɹɟɦ ɷɤɫɩɥɭɚɬɚɰиɨɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ: 
 ʞˠ = ʞ˕ ∙ ʡ˓ ∙ ʙ˅ = ͳ͵͹ ∙ ͳ ∙ Ͳ,͹ͺ = ͳͲ͹ ˏଷ/˚˃˔, (5.32) 

 
ɝɞɟ ʞ˕ – ɬɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ˏଷ/ɱɚɫ;  ʡ˓ – ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɪɚɛɨɬɵ ɱɚɫ;  ʙ˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɩɨ ɜɪɟɦɟɧɢ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɩɟɪɢɨɞ; 

 
Ɉɩɪɟɞɟɥɹɟɦ ɬеɯɧиɱеɫɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ: 
 ʞ˕ = ʞˍ∙ʙːʙ˓ = ଵ଻ଷ∙ଵଵ,ଶ଺ = ͳ͵͹ ˏଷ/˚˃˔, (5.33) 

  
ɝɞɟ ʙː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; ʙ˓ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ;  𝑡˙ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ, ɫ. 
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ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɪɚɜɧɵɦ 8. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɟɦɤɢ ɜ ɦɟɫɹɰ ɨɞɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ: 
 ܸ˅ .ˏ. = ʞˠʡ˓ = ͳͲ͹ ∙ ͺ ∙ ʹͳ = ͳ͹ͻ͹͸ ˏଷ/ˏˈ˔ (5.34) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɢ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɤɨɬɥɨɜɚɧɚ 1 ɨɱɟɪɟɞɢ, ɩɪɢ 

ɪɚɛɨɬɟ ɨɞɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɜ ɨɞɧɭ ɫɦɟɧɭ: 
 ௏௏˅ .ˏ. = ଷ଻ଽଷହ  ଵ଻ଽ଻଺ = ʹ,ͳ ˏˈ˔ (5.35) 

 
5.3.1 ϘϹЄϼ϶ϴЊϼЂЁЁЏϽ ІЂЁЁϹϿА 
 
Ɍɟɯɧɨɥɨɝɢɹ. 
ɉɪɨɯɨɞɤɭ ɬɨɧɧɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɸɬ ɨɛɵɱɧɵɦ (ɳɢɬɨɜɵɦ) ɫɩɨɫɨɛɨɦ.  
ɓɢɬ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɭɞɨɛɧɵɯ ɛɭɪɨɜɵɯ ɩɨɞɦɨɫɬɟɣ. Ɂɚɛɨɣ ɨɛɭɪɢɜɚɸɬ ɫ 

ɜɵɞɜɢɠɧɵɯ ɩɥɚɬɮɨɪɦ ɳɢɬɚ ɥɟɝɤɢɦɢ ɛɭɪɢɥɶɧɵɦɢ ɦɨɥɨɬɤɚɦɢ ɦɚɫɫɨɣ ɞɨ 20 ɤɝ ɧɚ 
ɩɧɟɜɦɨɩɨɞɞɟɪɠɤɚɯ, ɷɥɟɤɬɪɨ– ɢɥɢ ɩɧɟɜɦɨ–ɫɜɟɪɥɚɦɢ. 

ɉɨ Ƚɗɋɇ 29–01–002–05 ɜɪɟɦɹ ɧɚ ɩɪɨɯɨɞɤɭ ɲɚɯɬɧɵɯ ɬɨɧɧɟɥɟɣ ɞɢɚɦɟɬɪɨɦ 
ɞɨ 6 ɦ ɨɛɵɱɧɵɦ ɫɩɨɫɨɛɨɦ ɛɟɡ ɜɪɟɦɟɧɧɵɯ ɤɪɟɩɟɣ ɜ ɝɪɭɧɬɚɯ VI–VII ɝɪɭɩɩɵ: 
89,38 ɦɚɲ*ɱ. 
 ܸ̞ = ͷ͹ͲͲ ˏଷ – ɨɛɴёɦ ɜɵɟɦɤɢ ɬɨɧɧɟɥɹ 

 

ȼɪɟɦɹ ɧɚ ɩɪɨɯɨɞɤɭ ɨɞɧɢɦ ɫɬɚɧɤɨɦ ɜ ɨɞɧɭ ɫɦɟɧɭ: 
 ܶ = ሺͺͻ,͵ͺ ∙ ͷ͹ͲͲሻ/ͳͲͲ = ͷͲͻͶ ˏ˃˛. ˚ /ˏଷ (5.36) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɯɨɞɤɢ ɬɭɧɧɟɥɹ: 
.ʡ˖ː ܬ  = ʡ/ܹ =  ͷͲͻͶ/ͷ͹ͲͲ =  Ͳ,ͺͻ ˏ˃˛. ˚ /ˏଷ (5.37) 

 
ɉɨ Ƚɗɋɇ 29–01–137–03 ɜɪɟɦɹ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɣ ɛɟɬɨɧɧɨɣ 

ɨɛɞɟɥɤɢ ɫɜɨɞɚ ɢ ɫɬɟɧ ɬɨɧɧɟɥɟɣ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɧɚ ɩɨɥɧɵɣ ɩɪɨɮɢɥɶ, ɫ 
ɩɟɪɟɞɜɢɠɧɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɩɚɥɭɛɤɨɣ ɜ ɝɪɭɧɬɚɯ I–VII ɝɪɭɩɩ, ɬɨɥɳɢɧɚ 
ɨɛɞɟɥɤɢ ɛɨɥɟɟ 30 ɞɨ 50 ɫɦ– 193,97  ɦɚɲ*ɱ. ଵଽଷ,ଽ଻∗ହ଴ଽସଵ଴଴ =  ͻͺͺͳ ˏ˃˛. ˚, ɜɪɟɦɹ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɣ ɛɟɬɨɧɧɨɣ 
ɨɛɞɟɥɤɢ ɫɜɨɞɚ ɢ ɫɬɟɧ ɬɨɧɧɟɥɟɣ. 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɟɬɨɧɢɪɨɜɚɧɢɹ ɬɭɧɧɟɥɹ: 
.ʡ˖ː ܬ  = ʡ/ܹ =  ͻͺͺͳ/ͷͲͻͶ =  ͳ,ͻͶ ˏ˃˛. ˚ /ˏଷ (5.38) 
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5.4 ϣЄЂϼϻ϶ЂϸЅІ϶Ђ ϵϹІЂЁЁЏЉ ЄϴϵЂІ 
 
ɐɢɤɥ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɢɡ: 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ: ɨɩɚɥɭɛɨɱɧɵɟ ɢ ɚɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ. 
Ɉɫɧɨɜɧɵɯ ɪɚɛɨɬ: ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɬɪɚɧɫɩɨɪɬ ɛɟɬɨɧɧɨɣ 

ɫɦɟɫɢ (ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ), ɩɨɞɝɨɬɨɜɤɚ ɛɥɨɤɚ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ, 
ɭɤɥɚɞɤɚ ɢ ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɢ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ 
ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ. 

 
5.4.1 ϣЄϼϷЂІЂ϶ϿϹЁϼϹ ϵϹІЂЁЁЂϽ ЅЀϹЅϼ 
 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɛɟɬɨɧɧɨɦ ɡɚɜɨɞɟ, 

ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧɧɵɣ ɡɚɜɨɞ «ɋɬɚɧɞɚɪɬ 15», ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ 3 ɤɦ ɨɬ 
ɩɪɨɢɡɜɨɞɢɦɵɯ ɪɚɛɨɬ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɭɤɚɡɚɧɵ ɜ 
ɬɚɛɥɢɰɟ 5.3. 
 
Ɍɚɛɥɢɰɚ 5.3. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ «ɋɬɚɧɞɚɪɬ 15» 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ 10 – 15 
Ɉɛɴёɦ ɩɨ ɡɚɝɪɭɡɤɟ ɛɟɬɨɧɚ, ɥ. 750 

Ɉɛɴёɦ ɝɨɬɨɜɨɝɨ ɡɚɦɟɫɚ ɛɟɬɨɧɚ, ɥ. 500 
Ɉɛɴёɦ ɝɨɬɨɜɨɝɨ ɡɚɦɟɫɚ ɪɚɫɬɜɨɪɚ, ɥ. 600 

ɋɩɨɫɨɛ ɞɨɡɢɪɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɰɢɤɥɢɱɟɫɤɢɣ 

Ɍɢɩ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
Ʉɨɦɩɚɧɨɜɤɚ ɝɨɪɢɫɨɧɬɚɥɶɧɚɹ 

ɏɪɚɧɟɧɢɟ ɰɟɦɟɧɬɚ ɜ ɫɢɥɨɫɚɯ 
ɏɪɚɧɟɧɢɟ ɡɚɩɨɥɧɢɬɟɥɟɣ ɜ ɛɭɧɤɟɪɚɯ 

Ɍɢɩ ɞɨɡɚɬɨɪɨɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ 
Ɍɢɩ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ 

 
5.4.2 ϢЃϴϿЇϵЂЋЁЏϹ ЄϴϵЂІЏ 
 
Ɍɢɩ ɨɩɚɥɭɛɤɢ – ɳɢɬɨɜɚɹ, ɞɟɪɟɜɨɦɟɬɚɥɥɢɱɟɫɤɚɹ. 
Ɍɢɩ ɤɪɟɩɥɟɧɢɹ – ɬɹɠɢ ɤ ɚɧɤɟɪɚɦ ɜɧɭɬɪɢ ɛɥɨɤɚ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ S, ɜ ɦ2 

 ܵ = ˄ܹˈ˕ ∙  ʙˑ˒ = ͶͳͲͳͳ, (5.39) 
 
ɝɞɟ Wɛɟɬ, ɦ3  – ɨɛɴɟɦ ɛɟɬɨɧɚ ɜɧɭɬɪɢ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ S; ʙˑ˒  – ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɦ2/ɦ3; ʙˑ˒ = ͳ ˏଶ/ˏଷ. 

 
Оɛɴеɦ ɛеɬɨɧиɪɨɜɚɧиɹ: 
– Ɉɛɴёɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɡɞɚɧɢɹ Ƚɗɋ ɢ Ɇɚɲ.Ɂɚɥɚ, Wɡ.Ƚɗɋ = 5800 ɦ3;    
– Ɉɛɴёɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, Wɛ.ɫ = 115930 ɦ3; 
– Ɉɛɴёɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜɨɞɨɛɨɹ, Wɜɨɞɨɛɨɣ = 1150 ɦ3; 
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– Ɉɛɴёɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜɨɞɨɩɪɢёɦɧɢɤɚ Wɜɨɞɨɩɪɢёɦɧɢɤ = 1200 ɦ3; 
– ɋɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, Wɛɟɬ = 125000 ɦ3. 
 
Ɉɛɴёɦɵ ɨɩɪɟɞɟɥɹɥɢɫɶ ɜ ɩɪɨɝɪɚɦɧɨɦ ɤɨɦɩɥɟɤɫɟ AutoCAD. 
 
ɉɥɨɳɚɞɶ ɨɩɚɥɭɛɥɟɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ S, ɦ2: 
 ܵ = ˄ܹˈ˕ ∙  ʙˑ˒ = ͳʹͷͲͲͲ ∙ ͳ = ͳʹͷͲͲͲ ˏଶ, (5.40) 

 
ɝɞɟ ˄ܹˈ˕ – ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɛɟɬɨɧɚ; ʙˑ˒ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɚɥɭɛɥɟɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ–ɱɚɫɨɜ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢ ɪɚɡɛɨɪɤɢ ɞɟɪɟɜɹɧɧɨɣ 

ɤɪɭɩɧɨɩɚɧɟɥɶɧɨɣ ɳɢɬɨɜɨɣ ɨɩɚɥɭɛɤɢ  ɩɪɢ ɩɨɞɚɱɟ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ 
ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ 10–25 ɬ ɨɩɪɟɞɟɥɹɟɦ ɩɨ Ƚɗɋɇ 37–01–015–01 – 13,21 ɦɚɲ/ɱ 
ɧɚ 100 ɦ2 ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

 ʡˑ˒˃ˎ˖˄ˍˋ = ଵଷ,ଶଵ∙ௐ˄ˈ˕ଵ଴଴ = ଵଷ,ଶଵ∙ଵଶହ଴଴଴ଵ଴଴ = ͳ͸ͷͳ͵ ˏ˃˛/˚ (5.41) 

 
5.4.3 ϔЄЀϴІЇЄЁЏϹ ЄϴϵЂІЏ 
 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɚɪɦɢɪɨɜɚɧɢɹ ߤ = ʹͲ ɤɝ/ɦ3, ɞɚɥɟɟ ɜɵɱɢɫɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ ɧɚ ɨɛɴɟɦ 
ɛɟɬɨɧɚ: 

 
 ܹ˃ ˓ˏ = ˄ܹˈ˕ ∙ ߤ = ͳʹͷͲͲͲ ∙ ʹͲ = ʹͷͲͲͲͲͲ ˍˆ = ʹͷͲͲ ˕ˑːː˞ (5.42) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ–ɱɚɫɨɜ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ 

ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ: 10–25 ɬ ɚɪɦɨɤɚɪɤɚɫɨɜ ɢ ɚɪɦɨɮɟɪɦ ɦɚɫɫɨɣ ɞɨ 5 ɬ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ Ƚɗɋɇ 37–01–027–02 – 75,21 ɦɚɲ/ɱ ɧɚ 100 ɬ ɚɪɦɚɬɭɪɵ.  

 ʡ˃˓ˏˋ˓ = ଻ହ,ଶଵ∙ௐ˃ ˓ˏଵ଴଴ = ଻ହ,ଶଵ∙ଶହ଴଴ଵ଴଴ = ͳͺͺͲ ˏ˃˛/˚ (5.43) 

 
5.4.4 ϕϹІЂЁЁЏϹ ЄϴϵЂІЏ 
 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɛɵɥ ɩɨɞɨɛɪɚɧ ɤɪɚɧ ɄȻȽɋ–450 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 10–25ɬɧ . ȿɝɨ ɫ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 5.4. 
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Ɍɚɛɥɢɰɚ 5.4 – ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɚ ɄȻȽɋ-450 
ɇɚɢɛɨɥɶɲɢɣ ɜɵɥɟɬ ɤɪɸɤɚ, ɦ 40,0 
ɇɚɢɦɟɧɶɲɢɣ ɜɵɥɟɬ ɤɪɸɤɚ, ɦ 7,0 

Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ, ɬ 18,0 
Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɩɪɢ ɧɚɢɛɨɥɶɲɟɦ ɜɵɥɟɬɟ, ɬ 10,0 
Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɩɪɢ ɧɚɢɦɟɧɶɲɟɦ ɜɵɥɟɬɟ, ɬ 25,0 

ȼɵɫɨɬɚ ɩɨɞɴёɦɚ ɤɪɸɤɚ, ɦ 45,0 
ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɝɪɭɡɨɜɨɣ ɬɟɥɟɠɤɢ, ɦ/ɦɢɧ 30,0 

ɋɤɨɪɨɫɬɶ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, ɨɛ/ɦɢɧ 0,4 
ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɤɪɚɧɚ, ɦ/ɦɢɧ 9,0 

 
5.4.5 ϦЄϴЁЅЃЂЄІϼЄЂ϶Ͼϴ ϵϹІЂЁЁЂϽ ЅЀϹЅϼ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ:  
Ɍɟɯɧɨɥɨɝɢɹ. 
Ⱦɨɫɬɚɜɤɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɬ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɭɬɟɦ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɫɚɦɨɫɜɚɥɨɦ ɄɚɦȺɁ–55111. 
ɍɱɢɬɵɜɚɹ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɞɨ ɦɟɫɬɚ ɭɤɥɚɞɤɢ, ɚ ɬɚɤɠɟ 

ɜɨɡɦɨɠɧɨɫɬɶ ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɢ, ɪɚɰɢɨɧɚɥɶɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɬ ɠɟ ɫɚɦɨɫɜɚɥ ɄɚɦȺɁ–55111, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɞɥɹ ɡɟɦɟɥɶɧɨ–
ɫɤɚɥɶɧɵɯ ɪɚɛɨɬ. 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɫɦɟɫɢ ɩɟɪɟɜɨɡɢɦɵɣ ɨɞɧɢɦ ɫɚɦɨɫɜɚɥɨɦ ɞɨ ɦɟɫɬɚ ɩɨɞɚɱɢ 
ɜ ɛɥɨɤ, ɤɨɬɨɪɵɣ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Q ɜ ɦ3/ɫɦɟɧɭ: 

 ܳ = ݍ ∙ ͸Ͳ ∙ ܶ ∙ ௞௧ሺ˙ሻ = ͵,ʹ ∙ ͸Ͳ ∙ ͺ ∙ ଴,଼ଶହ = Ͷͻ ˏଷ/˔ˏˈː˖, (5.44) 

 
ɝɞɟ q – Ɉɛɴɟɦ ɩɨɪɰɢɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 3,2 ɦ3, ɩɟɪɟɜɨɡɢɦɵɣ ɡɚ 1 ɪɟɣɫ; 

60 – ɤɨɥɢɱɟɫɬɜɨ ɦɢɧɭɬ ɜ ɱɚɫɟ; 
Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɜ ɱɚɫɚɯ; 
k – Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ = 0,8; 
t(ɰ) – 25 ɦɢɧ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɜ ɦɢɧɭɬɚɯ. 

 𝑡˙ = 𝑡ˊ + 𝑡ˆ.˒ + 𝑡˅ + 𝑡˒.˒ + 𝑡ˑ = ͷ + ͹ + ͵ + ͷ + ͷ = ʹͷ ˏˋː, (5.45) 
  

ɝɞɟ 𝑡ˊ – ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ, ɦɢɧ; 𝑡ˆ.˒ – ɜɪɟɦɹ ɝɪɭɡɨɜɨɝɨ ɩɪɨɛɟɝɚ, ɦɢɧ; 𝑡˅ – ɜɪɟɦɹ ɜɵɝɪɭɡɤɢ, ɦɢɧ; 𝑡˒.˒ – ɜɪɟɦɹ ɩɨɪɨɠɧɨɝɨ ɩɪɨɛɟɝɚ, ɦɢɧ; 𝑡ˑ – ɜɪɟɦɹ ɨɱɢɫɬɤɢ ɤɭɡɨɜɚ, ɦɢɧ. 
 
ȼɟɪɬɢɤɚɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ: 
Ɍɟɯɧɨɥɨɝɢɹ. 
ȼɵɛɢɪɚɟɦ ɫɯɟɦɭ ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 

ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ ɛɚɲɟɧɧɵɦɢ ɤɪɚɧɚɦɢ ɄȻȽɋ–450 ɫ ɪɚɡɦɟɳɟɧɢɟɦ ɢɯ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɥɨɜɚɧɚ ɡɟɦɥɢ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ–ɱɚɫɨɜ ɞɥɹ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤ ɤɪɚɧɚɦɢ 
ɄȻȽɋ–450 ɨɩɪɟɞɟɥɹɟɦ ɩɨ Ƚɗɋɇ 37–01–002–01 «ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ: 10–25 ɬ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɛɥɨɤɢ 
ɜɵɫɨɬɨɣ ɞɨ 5 ɦ» – 10,26 ɦɚɲ/ɱ ɧɚ 100 ɦ3 ɛɟɬɨɧɚ. 

 ܶ˄ ˈ˕ˑːˋ˓ = ଵ଴,ଶ଺∙ௐ˄ˈ˕ଵ଴଴ = ଵ଴,ଶ଺∙ଵଶହ଴଴଴ଵ଴଴ = ͳʹͺʹͷ ˏ˃˛/˚ (5.46) 

 

Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ–ɱɚɫɨɜ ɞɥɹ ɜɢɛɪɢɪɨɜɚɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɩɪɟɞɟɥɹɟɦ 
ɩɨ Ƚɗɋɇ 37–01–002–01 «ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ 
ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ: 10–25 ɬ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɛɥɨɤɢ ɜɵɫɨɬɨɣ ɞɨ 5 ɦ» – 28,68 
ɦɚɲ/ɱ ɧɚ 100 ɦ3 ɛɟɬɨɧɚ. 

 ܶ˅ ˋ˄˓ˋ˓ = ଶ଼,଺଼∙ௐ˄ˈ˕ଵ଴଴ = ଶ଼,଺଼∙ଵଶହ଴଴଴ଵ଴଴ = ͵ͷͺͷͲ ˏ˃˛/˚ (5.47) 

 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɧɹɬɶ ɫɯɟɦɭ ɫ ɪɚɡɦɟɳɟɧɢɹ 

ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯ ɤɪɚɧɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 
ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ–ɱɚɫɨɜ ɧɚ ɜɟɫɶ ɰɢɤɥ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 

ɫɨɫɬɚɜɥɹɟɬ: 
 ∑ ܶ˄ ˈ˕.˓˃˄ = ʡˑ˒˃ˎ˖˄ˍˋ + ʡ˃˓ˏˋ˓ + ʡ˄ˈ˕ˑːˋ˓ + ʡ˅ˋ˄˓ˋ˓ = ͸͹Ͳ͸ͺ ˏ˃˛/˚ (5.48) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ: 
˕ˈ˄ܬ  = ∑ ்˄ˈ˕.˓˃˄ௐ˄ˈ˕ = ଺଻଴଺଼ଵଶହ଴଴଴ = Ͳ,ͷͶ ˏ˃˛. ˚/ˏଷ (5.49) 

  
5.4.6 ϥЂЅІϴ϶ ЀϹЄЂЃЄϼГІϼϽ ЃЂ ЃЂϸϷЂІЂ϶ϾϹ ϵϿЂϾЂ϶ Ͼ ϵϹІЂЁϼЄЂ϶ϴЁϼВ 
 
ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɛɥɨɤɨɜ ɢɦɟɸɬ ɫɜɨɟɣ ɰɟɥɶɸ 

ɨɛɟɫɩɟɱɢɬɶ ɭɫɥɨɜɢɹ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɜɟɞɟɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɜ ɛɥɨɤɟ ɢ ɞɥɹ 
ɧɚɛɨɪɚ ɛɟɬɨɧɨɦ ɢ ɤɨɧɫɬɪɭɤɰɢɟɣ ɩɪɨɟɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɜɤɥɸɱɚɹ ɩɨɥɭɱɟɧɢɟ 
ɩɪɨɱɧɨɝɨ ɢ ɩɥɨɬɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɫɜɟɠɟɭɥɨɠɟɧɧɨɣ ɫɦɟɫɢ ɫ ɪɚɧɟɟ ɭɥɨɠɟɧɧɵɦ 
ɛɟɬɨɧɨɦ ɢɥɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɫɧɨɜɚɧɢɟɦ. ɗɬɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨɞɪɚɡɞɟɥɟɧɵ ɧɚ 
ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: 

– ɍɫɬɚɧɨɜɤɚ ɨɩɚɥɭɛɤɢ (ɞɟɪɟɜɹɧɧɭɸ ɤɪɭɩɧɨɩɚɧɟɥɶɧɭɸ ɳɢɬɨɜɭɸ, 
ɩɥɨɫɤɭɸ ɫ ɞɟɪɟɜɹɧɧɵɦɢ ɮɟɪɦɚɦɢ – ɩɨɞɤɨɫɚɦɢ) ɢ ɡɚɞɟɥɤɚ ɳɟɥɟɣ; 

– ɍɫɬɚɧɨɜɤɚ ɢ ɡɚɱɢɫɬɤɚ ɩɪɨɟɤɬɧɵɯ ɚɪɦɚɬɭɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
– ɍɫɬɚɧɨɜɤɚ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɞɥɹ ɪɚɡɥɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
– ɍɫɬɚɧɨɜɤɚ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ; 
– ɉɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɨɤ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɢɟɦɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
– ɉɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɫɧɨɜɚɧɢɣ ɛɥɨɤɨɜ; 
– ɉɪɢɟɦɤɚ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ; 
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ɉɪɨɜɟɪɤɚ ɝɨɬɨɜɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɚ ɢ ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤ ɢ ɢɯ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɟɤɬɧɵɦ ɭɫɥɨɜɢɹɦ. 

 
5.4.7 ϣЂϸϷЂІЂ϶Ͼϴ ЂЅЁЂ϶ϴЁϼϽ ϵϿЂϾЂ϶ 
 
ɉɨɞɝɨɬɨɜɤɚ ɟɫɬɟɫɬɜɟɧɧɵɯ ɨɫɧɨɜɚɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 

ɬɪɟɛɭɟɦɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜ ɤɨɧɬɚɤɬɧɨɦ ɫɥɨɟ ɬɪɟɛɭɟɦɵɯ ɩɪɨɱɧɨɫɬɧɵɯ ɢ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ. ɉɪɢ ɧɚɥɢɱɢɢ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɣ (ɝɪɚɧɢɬ) 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: ɪɚɡɪɚɛɨɬɤɚ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ; ɭɞɚɥɟɧɢɟ 
ɜɫɟɯ ɩɪɨɞɭɤɬɨɜ ɜɵɜɟɬɪɢɜɚɧɢɹ (ɪɵɯɥɨɣ ɫɤɚɥɵ, ɛɭɯɬɹɳɢɯ ɤɭɫɤɨɜ); ɨɬɜɨɞ ɤɥɸɱɟɣ 
ɝɪɭɧɬɨɜɵɯ ɧɚɩɨɪɧɵɯ ɜɨɞ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ; ɨɱɢɫɬɤɚ, ɩɪɨɦɵɜɤɚ, ɩɪɨɞɭɜɤɚ 
ɜɨɡɞɭɯɨɦ; ɫɞɚɱɚ ɤɨɦɢɫɫɢɢ ɩɨ ɩɪɢɟɦɤɟ ɛɥɨɤɚ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ 
ɚɤɬɚ ɢ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɨɫɧɨɜɚɧɢɹ. 

ɉɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɧɟɟ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ: 
– ɍɞɚɥɟɧɢɟ ɨɩɚɥɭɛɤɢ, ɲɬɪɚɛ, ɩɪɨɛɨɤ, ɢ ɞɪɭɝɢɯ ɞɟɪɟɜɹɧɧɵɯ ɡɚɤɥɚɞɧɵɯ 

ɱɚɫɬɟɣ;  
– ɍɞɚɥɟɧɢɟ ɧɚɩɥɵɜɨɜ, ɪɚɤɨɜɢɧ (ɞɨ ɡɞɨɪɨɜɨɝɨ ɛɟɬɨɧɚ); 
– ɍɞɚɥɟɧɢɟ ɩɹɬɟɧ ɦɚɡɭɬɚ, ɧɟɮɬɢ, ɛɢɬɭɦɚ;  
– ɍɞɚɥɟɧɢɟ ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ;  
– Ɉɱɢɫɬɤɭ ɨɬ ɦɭɫɨɪɚ;  
– Ɉɤɨɧɱɚɬɟɥɶɧɭɸ ɩɪɨɦɵɜɤɭ ɫɬɪɭɟɣ ɜɨɞɵ ɩɨɞ ɧɚɩɨɪɨɦ ɢ ɩɪɨɞɭɜɤɭ 

ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. 
ɐɟɦɟɧɬɧɚɹ ɩɥɟɧɤɚ ɭɞɚɥɹɟɬɫɹ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɜɨɡɪɚɫɬɚ ɛɟɬɨɧɚ ɜ ɨɫɧɨɜɚɧɢɢ: ɜ ɜɨɡɪɚɫɬɟ ɛɟɬɨɧɚ 6–12 ɱ – ɜɨɞɹɧɨɣ ɢɥɢ ɜɨɡɞɭɲɧɨɣ 
ɫɬɪɭɟɣ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 0,4–0,5 Ɇɉɚ; ɜ ɜɨɡɪɚɫɬɟ ɛɟɬɨɧɚ 8–20 ɱ – ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 
ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɳɟɬɤɚɦɢ; ɜ ɜɨɡɪɚɫɬɟ ɛɟɬɨɧɚ ɛɨɥɟɟ 3 ɫɭɬ – ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɝɢɞɪɨɩɟɫɤɨɫɬɪɭɣɧɨɝɨ ɚɩɩɚɪɚɬɚ. 

 
5.4.8 ϧЃϿЂІЁϹЁϼϹ ϵϹІЂЁЁЂϽ ЅЀϹЅϼ 
 
ɍɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɨɩɪɟɞɟɥɹɸɳɢɦ 
ɤɚɱɟɫɬɜɨ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ.  

Ⱦɥɹ ɜɨɡɜɟɞɟɧɢɹ ɦɚɫɫɢɜɧɵɯ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɠɟɫɬɤɢɟ ɢ 
ɦɚɥɨɩɥɚɫɬɢɱɧɵɟ ɛɟɬɨɧɧɵɟ ɫɦɟɫɢ, ɬɨ ɨɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɭɩɥɨɬɧɟɧɢɹ ɩɪɢ 
ɜɨɡɜɟɞɟɧɢɢ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɢɦɚɟɦ ɜɢɛɪɨɭɩɥɨɬɧɟɧɢɟ. 

ȼɢɛɪɨɭɩɥɨɬɧɟɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɟɞɚɱɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɤɨɥɟɛɚɧɢɣ ɨɬ ɢɫɬɨɱɧɢɤɚ ɷɬɢɯ ɤɨɥɟɛɚɧɢɢ – ɜɢɛɪɚɬɨɪɚ. ɉɪɨɰɟɫɫ ɜɢɛɪɨɭɩɥɨɬɧɟɧɢɹ 
ɫɜɨɞɢɬɫɹ ɤ ɪɚɡɪɭɲɟɧɢɸ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭɤɥɚɞɵɜɚɟɦɨɣ ɫɦɟɫɢ 
(ɬɪɟɯɮɚɡɧɨɣ) ɢ ɜ ɩɟɪɟɜɨɞɟ ɟɟ ɜ ɪɚɡɠɢɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ (ɩɥɚɫɬɢɱɧɨ–ɜɹɡɤɨɟ 
ɬɟɱɟɧɢɟ), ɩɪɢ ɤɨɬɨɪɨɣ ɫɦɟɫɶ ɩɨɞɱɢɧɹɟɬɫɹ ɞɟɣɫɬɜɢɸ ɫɢɥɵ ɬɹɠɟɫɬɢ, ɪɚɫɬɟɤɚɟɬɫɹ, 
ɡɚɧɢɦɚɹ ɜɫɸ ɜɨɡɦɨɠɧɭɸ ɮɨɪɦɭ, ɭɩɥɨɬɧɹɟɬɫɹ ɢ ɩɪɢɨɛɪɟɬɚɟɬ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɭɸ, 
ɩɥɨɬɧɭɸ (ɩɪɢɛɥɢɠɚɸɳɭɸɫɹ ɤ ɞɜɭɯɮɚɡɧɨɣ) ɫɬɪɭɤɬɭɪɭ. ɉɪɢ ɷɬɨɦ ɡɟɪɧɚ 
ɡɚɩɨɥɧɢɬɟɥɹ ɩɟɪɟɦɟɳɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚɩɨɥɧɟɧɢɟ 
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ɦɟɠɡɟɪɧɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɰɟɦɟɧɬɧɵɦ ɬɟɫɬɨɦ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɵɬɟɫɧɟɧɢɟɦ 
ɜɨɡɞɭɯɚ, ɨɬɞɟɥɟɧɢɟɦ ɱɚɫɬɢ ɜɨɞɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɭɩɥɨɬɧɹɟɦɨɣ ɫɦɟɫɢ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɜɢɛɪɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɜɨɡɞɭɯɚ ɢ ɪɚɫɯɨɞ ɜɨɞɵ 
ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɫɢɬɶ ɩɥɨɬɧɨɫɬɶ ɢ 
ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ. 

 
5.4.9 ϧЉЂϸ ϻϴ ϵϹІЂЁЂЀ 
 
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɨɛɹɡɚɬɟɥɟɧ ɤɨɦɩɥɟɤɫ ɦɟɪ ɩɨ ɭɯɨɞɭ ɡɚ 

ɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ (ɋɉ «Ʉɨɧɫɬɪɭɤɰɢɢ ɛɟɬɨɧɧɵɟ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɩɪɚɜɢɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɟɦɤɢ ɪɚɛɨɬ»): 

ɚ) ɫɨɡɞɚɧɢɟ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨ–ɜɥɚɠɧɨɫɬɧɨɝɨ ɪɟɠɢɦɚ, 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɪɢɨɛɪɟɬɟɧɢɹ ɛɟɬɨɧɨɦ ɬɪɟɛɭɟɦɵɯ ɩɪɨɟɤɬɨɦ ɩɪɨɱɧɨɫɬɢ ɢ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɬɜɪɚɳɚɸɳɟɝɨ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɨ–ɭɫɚɞɨɱɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɨɩɚɫɧɵɯ 
ɬɪɟɳɢɧ; 

ɛ) ɩɪɟɞɨɯɪɚɧɟɧɢɟ ɛɟɬɨɧɚ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɟɝɨ ɬɜɟɪɞɟɧɢɹ ɨɬ ɭɞɚɪɨɜ, 
ɫɨɬɪɹɫɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɯɨɞɟ ɫɬɪɨɢɬɟɥɶɧɨ–ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ.  

Ⱦɥɹ ɦɚɫɫɢɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɭɯɨɞɭ ɡɚ ɛɟɬɨɧɨɦ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɦɚɫɫɢɜɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ.  

ȼɥɚɠɧɨɫɬɧɵɣ ɭɯɨɞ ɡɚ ɫɜɟɠɟɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɨɬɤɪɵɬɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɩɨɫɬɨɹɧɧɨ ɜɥɚɠɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɩɭɬɟɦ ɪɚɫɩɵɥɟɧɢɹ ɧɚɞ ɧɢɦɢ ɜɨɞɵ, ɫɨɡɞɚɧɢɹ ɧɚ ɧɢɯ ɬɨɧɤɨɣ ɜɨɞɹɧɨɣ 
ɩɥɟɧɤɢ, ɡɚɥɢɜɤɢ ɢɯ ɜɨɞɨɣ ɢɥɢ ɭɤɪɵɬɢɹ ɩɟɫɤɨɦ (ɢɥɢ ɢɧɵɦ ɜɥɚɝɨɟɦɤɢɦ 
ɦɚɬɟɪɢɚɥɨɦ), ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɭɜɥɚɠɧɹɟɦɵɦ ɜ ɩɪɨɰɟɫɫɟ ɬɜɟɪɞɟɧɢɹ ɛɟɬɨɧɚ.  

ɍɯɨɞ ɡɚ ɫɜɟɠɟɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ 
ɧɚɱɢɧɚɬɶ ɫɪɚɡɭ ɠɟ ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ 0,5 Ɇɉɚ ɢ ɩɪɨɞɨɥɠɚɬɶ ɧɟ 
ɦɟɧɟɟ 14 ɫɭɬ. ɥɢɛɨ ɞɨ ɩɟɪɟɤɪɵɬɢɹ ɛɥɨɤɚ ɛɥɨɤɨɦ. ȼɥɚɠɧɨɫɬɧɵɣ ɭɯɨɞ ɡɚ 
ɤɚɜɢɬɚɰɢɨɧɧɨɫɬɨɣɤɢɦ, ɢɡɧɨɫɨɫɬɨɣɤɢɦ ɛɟɬɨɧɨɦ ɢ ɛɟɬɨɧɨɦ, ɤ ɤɨɬɨɪɨɦɭ 
ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɜɵɫɨɤɨɣ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ (ɆF 200 ɢ ɜɵɲɟ) 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 28 ɫɭɬ.  

ɉɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɜ ɠɚɪɤɭɸ ɢ ɫɭɯɭɸ ɩɨɝɨɞɭ ɨɬɤɪɵɬɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɫɜɟɠɟɭɥɨɠɟɧɧɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɫɪɚɡɭ ɠɟ ɩɨɫɥɟ ɟɟ ɭɤɥɚɞɤɢ ɢ ɭɩɥɨɬɧɟɧɢɹ ɜ 
ɧɟɡɚɳɢɳɟɧɧɵɯ ɲɚɬɪɨɦ ɦɚɫɫɢɜɧɵɯ ɛɥɨɤɚɯ ɢ ɤɨɧɫɬɪɭɤɰɢɹɯ ɬɢɩɚ ɩɥɢɬ ɞɨɥɠɧɚ 
ɭɤɪɵɜɚɬɶɫɹ ɩɚɪɨɧɟɩɪɨɧɢɰɚɟɦɨɣ (ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ) ɫɜɟɬɥɨɣ ɩɥɟɧɤɨɣ 0,16—0,20 
ɦɦ ɢ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɧɟɸ ɜ ɬɟɱɟɧɢɟ 6 ÷ 8 ɱ, ɩɨɫɥɟ ɱɟɝɨ ɦɨɠɟɬ ɛɵɬɶ ɧɚɱɚɬ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɜɥɚɠɧɨɫɬɧɵɣ ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɥɢɜɚ ɜɨɞɨɣ ɢ ɞɪ.  

ȼ ɠɚɪɤɭɸ ɢ ɫɭɯɭɸ ɩɨɝɨɞɭ ɧɚ ɩɟɪɢɨɞ ɭɯɨɞɚ ɡɚ ɛɟɬɨɧɨɦ ɞɨɥɠɧɚ ɬɚɤɠɟ 
ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɢɬɶɫɹ ɜɨ ɜɥɚɠɧɨɦ ɫɨɫɬɨɹɧɢɢ ɧɟɫɧɹɬɚɹ ɞɟɪɟɜɹɧɧɚɹ ɨɩɚɥɭɛɤɚ.  

ȼ ɨɫɟɧɧɟɟ ɢ ɜɟɫɟɧɧɟɟ ɜɪɟɦɹ ɝɨɞɚ, ɤɨɝɞɚ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 5° ɋ ɢ ɜɨɡɦɨɠɧɵ ɡɚɦɨɪɨɡɤɢ, ɜɥɚɠɧɨɫɬɧɵɣ 
ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɫɥɟɞɭɟɬ ɡɚɦɟɧɹɬɶ ɭɤɪɵɬɢɟɦ ɩɚɪɨ– ɢɥɢ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɦɢ 
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ɦɚɬɟɪɢɚɥɚɦɢ (ɩɨɥɢɷɬɢɥɟɧɨɜɚɹ ɩɥɟɧɤɚ, ɉȼɏ, ɬɨɥɶ ɢ ɬ. ɩ.); ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɨɜɟɪɯ ɧɢɯ ɭɫɬɪɚɢɜɚɟɬɫɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ.  

ɋ ɰɟɥɶɸ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɫɜɟɠɟɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:  

– ɪɚɛɨɬɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɭɥɨɠɟɧɧɨɝɨ ɛɥɨɤɚ ɩɨ ɭɯɨɞɭ ɢ ɩɨ ɭɞɚɥɟɧɢɸ 
ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ ɞɨ ɧɚɛɨɪɚ ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ 1,5 Ɇɉɚ 
ɜɵɩɨɥɧɹɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɨɳɚɬɵɯ ɧɚɫɬɢɥɨɜ;  

– ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɟ ɭɞɚɥɟɧɢɟ ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ ɫɥɟɞɭɟɬ ɧɚɱɢɧɚɬɶ 
ɬɨɥɶɤɨ ɩɨɫɥɟ ɧɚɛɨɪɚ ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ ɧɟ ɦɟɧɟɟ 1,5 Ɇɉɚ;  

– ɭɫɬɚɧɨɜɤɭ ɢ ɩɟɪɟɫɬɚɧɨɜɤɭ ɨɩɚɥɭɛɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ 
ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ 2,5 Ɇɉɚ;  

– ɩɟɪɟɦɟɳɟɧɢɟ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɟɠɟɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (ɛɟɬɨɧɨɜɨɡɨɜ ɢ ɬ. ɩ.) ɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɧɚɛɨɪɚ ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ ɧɟ ɦɟɧɟɟ 2,5 
Ɇɉɚ;  

– ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɛɥɢɡɢ ɡɚɛɟɬɨɧɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜɡɪɵɜɧɵɯ 
ɪɚɛɨɬ ɩɚɫɩɨɪɬ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧ ɫ 
ɝɟɧɩɪɨɟɤɬɢɪɨɜɳɢɤɨɦ.  

Ɂɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɚɥɭɛɤɢ ɜ ɫɜɟɠɟɭɥɨɠɟɧɧɵɣ ɛɟɬɨɧ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɬɹɠɟɣ ɢ ɚɧɤɟɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɩɪɢ ɫɠɚɬɢɢ 
ɧɟ ɦɟɧɟɟ 2,5 Ɇɉɚ.  

ȼ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ ɛɟɬɨɧɚ (ɪɚɤɨɜɢɧ, ɤɚɜɟɪɧ, ɬɪɟɳɢɧ) 
ɩɪɢɱɢɧɵ ɢɯ ɩɨɹɜɥɟɧɢɹ (ɧɟɩɪɚɜɢɥɶɧɨ ɩɨɞɨɛɪɚɧɧɵɣ ɫɨɫɬɚɜ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, 
ɧɚɪɭɲɟɧɢɹ ɩɪɚɜɢɥ ɟɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ, ɧɟɩɪɚɜɢɥɶɧɵɣ ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɢ ɬ. ɞ.) ɜɵɹɫɧɹɬɫɹ ɢ ɭɫɬɪɚɧɹɬɫɹ.  

ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɪɚɤɨɜɢɧɵ ɜ ɭɥɨɠɟɧɧɵɯ ɛɥɨɤɚɯ ɨɛɹɡɚɬɟɥɶɧɨ ɪɚɫɱɢɳɚɬɶɫɹ 
ɞɨ ɡɞɨɪɨɜɨɝɨ ɛɟɬɨɧɚ. Ɋɚɫɱɢɳɟɧɧɵɟ ɪɚɤɨɜɢɧɵ ɧɚ ɥɢɰɟɜɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɛɥɨɤɚ 
ɡɚɩɨɥɧɹɸɬɫɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɶɸ ɬɨɣ ɠɟ ɦɚɪɤɢ (ɤɥɚɫɫɚ), ɱɬɨ ɢ ɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɨ ɫ 
ɤɪɭɩɧɨɫɬɶɸ ɡɚɩɨɥɧɢɬɟɥɹ ɞɨ 20 ɦɦ. 

 
5.5 II БІϴЃ – ЃϹЄϹϾЄЏІϼϹ ЄЇЅϿϴ 
 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɪɭɫɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ 

ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ II  ɷɬɚɩɚ: 
– ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɫɬɟɫɧɟɧɢɟ ɪɭɫɥɚ ɩɟɪɟɦɵɱɤɚɦɢ; 
– Ɋɚɡɛɨɪɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ ɢ ɡɚɬɨɩɥɟɧɢɟ ɤɨɬɥɨɜɚɧ; 
– Ɋɚɡɛɨɪɤɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ (ɪɚɫɯɨɞɵ ɩɪɨɩɭɫɤɚɸɬɫɹ 

ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ); 
– Ɉɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ ɜ ɩɪɨɪɚɧɟ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɟɤɢ. 
 
Ʉɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɦɵɱɟɤ II  ɨɱɟɪɟɞɢ, ɬɟɯɧɨɥɨɝɢɸ ɜɨɡɜɟɞɟɧɢɹ, ɦɟɯɚɧɢɡɦɵ ɢ 

ɬɪɚɧɫɩɨɪɬ ɩɪɢɧɢɦɚɟɦ ɚɧɚɥɨɝɢɱɧɵɦɢ, ɤɚɤ ɞɥɹ ɩɟɪɟɦɵɱɟɤ I ɨɱɟɪɟɞɢ. 
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5.6 III БІϴЃ – ϶Ђϻ϶ϹϸϹЁϼϹ ЅЂЂЄЇϺϹЁϼϽ ϶ ϾЂІϿЂ϶ϴЁϹ II ЂЋϹЄϹϸϼ,  
ЁϴЃЂϿЁϹЁϼϹ ϶ЂϸЂЉЄϴЁϼϿϼЍϴ ϸЂ ЂІЀϹІЂϾ ЃЇЅϾϴ ЃϹЄ϶ЂϷЂ ϴϷЄϹϷϴІϴ; 
ЁϴЄϴЍϼ϶ϴЁϼϹ ЅЂЂЄЇϺϹЁϼϽ ϼ ЁϴЃЂϿЁϹЁϼϹ ϶ЂϸЂЉЄϴЁϼϿϼЍϴ ϸЂ ЃЄЂϹϾІЁЏЉ 
ЂІЀϹІЂϾ Ѕ ЃЂЅϿϹϸЇВЍϼЀ ЃЇЅϾЂЀ ϶ІЂЄЂϷЂ ϴϷЄϹϷϴІϴ 

 
1) Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ III ɷɬɚɩɚ (ɤɨɬɥɨɜɚɧ II  ɨɱɟɪɟɞɢ):  
2) ɇɚɪɚɳɢɜɚɧɢɟ ɩɟɪɟɦɵɱɟɤ II  ɨɱɟɪɟɞɢ; 
3) Ɉɬɤɚɱɤɚ ɜɨɞɵ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɟ ɜ ɤɨɬɥɨɜɚɧɟ II  ɨɱɟɪɟɞɢ; 
4) Ɂɟɦɟɥɶɧɨ–ɫɤɚɥɶɧɵɟ ɪɚɛɨɬɵ ɫ ɩɪɢɦɟɧɟɧɢɟ ȻȼɊ; 
5) ȼɨɡɜɟɞɟɧɢɟ ɝɥɭɯɨɣ ɥɟɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ; 
6) ɇɚɪɚɳɢɜɚɧɢɟ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɮɪɨɧɬɭ ɞɨ ɩɪɨɟɤɬɧɵɯ 

ɨɬɦɟɬɨɤ (ɜɨɞɨɫɥɢɜɧɚɹ ɢ ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ);  
7) ɍɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
8) Ȼɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
9) Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟ ɲɜɨɜ; 
10) ɉɭɫɤ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
 
ȼɫɟ ɪɚɛɨɬɵ: ɜɨɞɨɨɬɥɢɜ, ȻȼɊ, ɜɵɟɦɤɚ ɝɪɭɧɬɨɜ, ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ 

ɤɨɬɥɨɜɚɧɭ II  ɨɱɟɪɟɞɢ ɜɵɩɨɥɧɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ, ɤɚɤ ɜ ɤɨɬɥɨɜɚɧɟ I ɨɱɟɪɟɞɢ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯ ɠɟ ɬɟɯɧɨɥɨɝɢɣ, ɦɟɯɚɧɢɡɦɨɜ ɢ ɬɪɚɧɫɩɨɪɬɚ. ȼɫɟ ɨɛɴɟɦɵ ɪɚɛɨɬ 
ɩɪɢɜɟɞɟɧɵ ɧɚ ɱɟɪɬɟɠɟ ɢ ɜ ɫɜɨɞɧɵɯ ɬɚɛɥɢɰɚɯ 5.5 ɢ 5.6. Ɍɟɯɧɨɥɨɝɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɨɧɧɟɥɹ ɩɪɢɜɟɞɟɧɚ  ɜɵɲɟ (ɉɭɧɤɬ 5.3.1) 

 
Ɍɚɛɥɢɰɚ 5.5 – Ɉɛɴɟɦɵ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 

№ ɷɬɚɩɚ Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ Ɉɛɴɟɦ, ɦ3 Ɇɟɫɹɰɵ ɉɪɢɦɟɱɚɧɢɟ 
ȼɵɟɦɤɚ ɝɪɭɧɬɚ 

I Ʉɨɬɥɨɜɚɧ I ɨɱɟɪɟɞɢ 
(ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ) 

11909 ȻȼɊ=0,3 
ɁɊ=0,65 

ɜ 3 ɫɦɟɧɵ ɢ 1 
ɦɟɯɚɧɢɡɦɨɦ 

II  Ʉɨɬɥɨɜɚɧ II  ɨɱɟɪɟɞɢ 
(ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ) 

11866 ȻȼɊ=0,25 
ɁɊ=0,65 

– 

III  ȼɨɞɨɩɪɢɟɦɧɢɤ 1200 ȻȼɊ=1,8 
ɁɊ=0,07 

– 

III  Ɂɞɚɧɢɟ Ƚɗɋ ɢ Ɇɚɲ.Ɂɚɥ 5800 ȻȼɊ=0,01 
ɁɊ=0,32 

– 

III  Ⱦɟɪɢɜɚɰɢɨɧɧɵɣ 
ɬɭɧɧɟɥɶ 

5700 ɁɊ=7,5 2 ɫɦɟɧɵ 2 ɦɟɯ 

ɇɚɫɵɩɧɵɟ ɪɚɛɨɬɵ 
ɉɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ 

I ȼɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ 19734 1,1 – 
 ɇɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ 19092 1,1 – 
 ɉɪɨɞɨɥɶɧɚɹ ɩɟɪɟɦɵɱɤɚ 12558 0,7 – 

ɉɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ II  ɨɱɟɪɟɞɢ 
II  ȼɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ 20700 1,1 – 
 ɇɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ 22080 1,2 – 
I ɉɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ – – – 
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Ɍɚɛɥɢɰɚ 5.6 – Ɉɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 
№ ɷɬɚɩɚ Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ Ɉɛɴɟɦ, ɦ3 Ɇɟɫɹɰɵ ɉɪɢɦɟɱɚɧɢɟ 

I ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 3062 1,7 3 ɫɦɟɧɵ 2 ɤɪɚɧɚ 
I ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ 

ɩɥɨɬɢɧɚ 
56638 30,6 3 ɫɦɟɧɵ 2 ɤɪɚɧɚ 

III  Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ 
ɩɥɨɬɢɧɚ 

59700 32,2 3 ɫɦɟɧɵ 2 ɤɪɚɧɚ 

III  Ɂɞɚɧɢɟ Ƚɗɋ ɢ Ɇɚɲ.Ɂɚɥ 5800 3,1 3 ɫɦɟɧɵ 2 ɤɪɚɧɚ 
III  ȼɨɞɨɩɪɢёɦɧɢɤ 1200 1,93 2 ɫɦɟɧɵ 1 ɤɪɚɧ 
III  Ⱦɟɪɢɜɚɰɢɨɧɧɵɣ 

ɬɭɧɧɟɥɶ , ɨɛɞɟɥɤɚ 
5700 15 2 ɫɦɟɧɵ 2 ɦɟɯ. 

 
5.7 ϥІЄЂϼІϹϿАЁЏϽ ϷϹЁϹЄϴϿАЁЏϽ ЃϿϴЁ 
 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɫɨɞɟɪɠɢɬ: 
– ɝɪɚɧɢɰɵ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ; 
– ɞɟɣɫɬɜɭɸɳɢɟ ɢ ɜɪɟɦɟɧɧɵɟ ɫɟɬɢ ɢ ɤɨɦɦɭɧɢɤɚɰɢɢ; 
– ɩɨɫɬɨɹɧɧɵɟ ɢ ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ; 
– ɪɚɡɦɟɳɟɧɢɟ ɩɨɫɬɨɹɧɧɵɯ, ɫɬɪɨɹɳɢɯɫɹ ɢ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ, ɢ 

ɫɨɨɪɭɠɟɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɧɚɤɨɜ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɧɨɜɵ; 
– ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɫɚɧɢɬɚɪɧɨ–ɛɵɬɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɩɟɪɫɨɧɚɥɚ; 
– ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɨɧ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɡɞɚɧɢɹ 

ɩɪɨɦɵɲɥɟɧɧɵɟ ɡɨɧɵ ɢ ɠɢɥɨɣ ɩɨɫɟɥɨɤ. 
 
5.8 ϖЏ϶ЂϸЏ ЃЂ ϾϴϿϹЁϸϴЄЁЂЀЇ ϷЄϴЈϼϾЇ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ–II  ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɩɟɪɢɨɞɨɜ: 
– ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ; 
– Ɉɫɧɨɜɧɨɣ; 
– Ɂɚɤɥɸɱɢɬɟɥɶɧɵɣ 
ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɭɫɬɪɨɣɫɬɜɨ ɚɜɬɨɞɨɪɨɝ ɢ 

ɜɪɟɦɟɧɧɵɯ Ʌɗɉ, ɚ ɬɚɤ ɠɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɚɡɵ ɢ ɛɟɬɨɧɧɨɝɨ 
ɡɚɜɨɞɚ «ɋɬɚɧɞɚɪɬ 15». ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 22 ɦɟɫɹɰɚ. 
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6 ϢϵЎёЀЏ ЃЄЂϼϻ϶ЂϸЅІ϶ϴ БϿϹϾІЄЂБЁϹЄϷϼϼ ϼ ЄϴЅЉЂϸЏ ϶ ЃϹЄϼЂϸ 
БϾЅЃϿЇϴІϴЊϼϼ 

 
6.1 ϢЊϹЁϾϴ ЂϵЎёЀЂ϶ ЄϹϴϿϼϻϴЊϼϼ БϿϹϾІЄЂБЁϹЄϷϼϼ 

 
ȼ ɬɚɛɥɢɰɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 

ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 97 97 97 97 97 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4800 4800 4800 4800 4800 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 465600 465600 465600 465600 465600 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ*ɱ 4656 4656 4656 4656 4656 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 460944 460944 460944 460944 460944 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬ*ɱ 
1525 1565 1604 1642 1678 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 702,94 721,38 739,35 756,87 773,46 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 117,16 120,23 120,25 126,15 128,91 
 
ȼɵɜɨɞ: ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 6.1, ɪɨɫɬ ɜɵɪɭɱɤɢ ɡɚ ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ 

ɩɪɨɢɡɨɲёɥ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɩɪɢ ɷɬɨɦ ɨɛɴɟɦɵ 
ɪɟɚɥɢɡɚɰɢɢ ɧɟ ɢɡɦɟɧɢɥɢɫɶ. 

 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
 

Ɍɚɛɥɢɰɚ 6.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 777,3 25,12 
ɉɪɨɱɢɟ 493,6 15,95 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 41,08 
 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ %, 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3. 
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Ɍɚɛɥɢɰɟ 6.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ, % 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 

5–9 0,09 
10–15 0,14 

ɋɜɵɲɟ 15 0,2 
 
     Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 6.4. 
 
Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇɜɬ 43,75 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0.001097ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 3,06 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0.000318ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,89 

ɂɬɨɝɨ  47,70 

 
ȼ ɬɚɛɥɢɰɟ 6.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 
Ɍɚɛɥɢɰɚ 6.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɚɧɢɟ  Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2024 2025 2026 2027 2028 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ. 35,36 73,42 77,58 82,58 82,58 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 28,61 42,08 46,28 50,48 50,48 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 41,08 123,23 123,23 123,23 123,23 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 0,60 1,18 1,30 1,42 1,42 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 4,77 14,31 14,31 14,31 14,31 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 1,01 4,02 4,02 4,02 4,02 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 111,42 258,24 266,73 276,04 276,04 

 
ȼɵɜɨɞ: Ɂɧɚɱɢɬɟɥɶɧɵɣ ɪɨɫɬ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ 

ɨɛɴɹɫɧɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɯɨɞɨɜ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. Ɍɚɤɠɟ 
ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɪɚɫɯɨɞɨɜ ɧɚ ɚɦɚɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɫɬɪɚɯɨɜɚɧɢɟ. Ⱦɥɹ 
ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ 
ɞɢɚɝɪɚɦɦɵ (Ɋɢɫɭɧɨɤ 6.1). 
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Ɋɢɫɭɧɨɤ 6.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 

ȼɵɜɨɞ: ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɬ.ɤ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ƚɗɋ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɪɟɞɫɬɜ ɢɞёɬ ɧɚ 
ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜɫɟɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ. 

 
6.2 ϡϴϿЂϷЂ϶ЏϹ ЄϴЅЉЂϸЏ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ.  

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 6.6. 
 
Ɍɚɛɥɢɰɚ 6.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞɵ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
 2031 2032 2033 2034 2035 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 202,65 205,60 208,23 210,73 213,35 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 175,97 247,27 249,54 251,68 253,93 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 4,26 4,26 4,26 4,26 4,26 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 107,04 105,22 103,40 101,59 99,77 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 489,92 562,34 565,44 568,26 571,31 

 

32
26

36

14
1

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ.
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ.
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ.
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ȼɵɜɨɞ: Ɉɫɧɨɜɧɵɦ ɫɨɫɬɚɜɥɹɸɳɢɦ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɹɜɥɹɟɬɫɹ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ ɬɚɤ ɤɚɤ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɢ ɪɚɫɬёɬ. Ɍɚɤɠɟ ɪɨɫɬ ɪɚɫɯɨɞɨɜ 
ɫɜɹɡɚɧ ɫ ɧɚɥɨɝɨɦ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ. 

 
6.3 ϢЊϹЁϾϴ ЅЇЀЀЏ ЃЄϼϵЏϿϼ ЂІ ЄϹϴϿϼϻϴЊϼϼ БϿϹϾІЄЂБЁϹЄϷϼϼ ϼ 

ЀЂЍЁЂЅІϼ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.7. 
 

Ɍɚɛɥɢɰɚ 6.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞɵ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

 2024 2025 2026 2027 2028 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 363,98 1120,78 1149,35 1177,22 1203,72 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 111,42 258,24 266,73 276,04 276,04 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 362,64 1116,75 1145,33 1173,20 1199,70 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 132,28 932,10 948,54 963,57 991,89 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 26,46 186,42 189,71 192,71 198,38 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 209,84 745,68 758,83 770,86 793,51 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

 
ȼɵɜɨɞ: ɂɡ ɬɚɛɥɢɰɵ 6.7 ɜɢɞɧɨ, ɱɬɨ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɱɚɫɬɶ 

ɩɪɢɛɵɥɢ ɢɞёɬ ɧɚ ɭɩɥɚɬɭ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, ɬɚɤɠɟ ɫɧɢɠɟɧɢɟ ɩɪɢɛɵɥɢ ɫɜɹɡɚɧɨ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɯɨɞɨɜ. 

 
ɇɚ ɪɢɫɭɧɤɟ 6.2 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. 

 

 

Ɋɢɫɭɧɨɤ 6.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 
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ȼɵɜɨɞ: ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ (Ɋɢɫɭɧɨɤ 6.2) ɫɞɟɥɚɧ 
ɜɵɜɨɞ, ɱɬɨ ɩɪɨɟɤɬ ɜ 4 ɤɜɚɪɬɚɥɟ 2024 ɝɨɞɚ ɜɵɯɨɞɢɬ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɩɪɢɛɵɥɶ ɢ 
ɭɜɟɥɢɱɢɜɚɟɬ ɫɜɨɸ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

 
ɇɚ ɪɢɫɭɧɤɟ 6.3 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɫ ɭɤɚɡɚɧɢɟɦ ɝɨɞɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ. 
 

 

Ɋɢɫɭɧɨɤ 6.3 – Ƚɪɚɮɢɤ ɫ ɭɤɚɡɚɧɢɟɦ ɝɨɞɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
 

ȼɵɜɨɞ: ɋ 1 ɤɜɚɪɬɚɥɚ 2020 ɩɨ 4 ɤɜɚɪɬɚɥ 2020 ɜɵɩɨɥɧɹɸɬɫɹ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ (ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɨɪɨɝ, ɦɨɧɬɚɠ Ʌɗɉ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɛɟɬɨɧɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɛɚɡ). Ɉɫɧɨɜɧɨɣ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɤɨɧɟɰ 2020 ɝɨɞɚ. ɂɡ ɪɢɫɭɧɤɚ 6.3 ɜɢɞɧɨ, ɱɬɨ ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɩɟɪɜɨɝɨ 
ɚɝɪɟɝɚɬɚ ɧɚɱɢɧɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɫɬɚɧɰɢɹ ɩɨɥɭɱɚɟɬ 
ɩɪɢɛɵɥɶ. ɋ ɩɭɫɤɚɦɢ ɩɨɫɥɟɞɭɸɳɢɯ ɚɝɪɟɝɚɬɨɜ ɩɨɜɵɲɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ, ɪɚɫɬɭɬ 
ɬɚɪɢɮɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ, ɜ 2030 ɝɨɞɭ ɫɬɚɧɰɢɹ ɧɚɱɢɧɚɟɬ ɨɤɭɩɚɬɶɫɹ. 

 
6.4 ϢЊϹЁϾϴ ϼЁ϶ϼЅІϼЊϼЂЁЁЂϷЂ ЃЄЂϹϾІϴ 
 
6.4.1 ϞЂЀЀϹЄЋϹЅϾϴГ БЈЈϹϾІϼ϶ЁЂЅІА 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.8. 
 
Ɍɚɛɥɢɰɚ 6.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-
2 ɧɚ ɪɟɤɟ Ⱦɟɛɟɞ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ, ɪɭɛ. 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – DPB, ɦɟɫ. 132 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ. 495,28 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,12 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ – IRR, % 13,16 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,037 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 65051,5 
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6.5 ϕВϸϺϹІЁϴГ БЈЈϹϾІϼ϶ЁЂЅІА 
 
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 6.9.  

 
Ɍɚɛɥɢɰɚ 6.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 

ɦɥɧ.Ɋɭɛɥɟɣ 
19,79 19,55 18,36 18,84 194,47 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

3,00 10,90 19,20 50,77 92,06 

 
ȼɵɜɨɞ: ȼ ɰɟɥɨɦ ɩɪɨɟɤɬ ɩɪɢɧɨɫɢɬ ɧɟ ɬɨɥɶɤɨ ɤɨɦɦɟɪɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, 

ɚ ɬɚɤɠɟ ɛɸɞɠɟɬɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. ȼ ɬɚɛɥɢɰɟ 6.9 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɫɬɭɩɥɟɧɢɹ ɜ 
ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɚɧɰɢɢ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɨɫɬɭɩɥɟɧɢɹ ɛɭɞɭɬ ɬɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɬɶɫɹ. 

 
6.6 ϔЁϴϿϼϻ ЋЇ϶ЅІ϶ϼІϹϿАЁЂЅІϼ 
 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ 
ɤ ɢɡɦɟɧɟɧɢɹɦ: 

– ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
– Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
– Ɉɛɴёɦ ɫɛɵɬɚ; 
 
ɇɚ ɪɢɫɭɧɤɟ 6.4 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ. 
 

 

Ɋɢɫɭɧɨɤ 6.4 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɧɚɥɨɝɨɜ 
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ȼɵɜɨɞ: ɂɫɯɨɞɹ ɢɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, 
ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ–ɧɚɨɛɨɪɨɬ, ɬɟɫɬɶ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɨɛɪɚɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɩɪɨɟɤɬ 
ɛɭɞɟɬ ɛɵɫɬɪɟɟ ɨɤɭɩɚɬɶɫɹ ɢ ɛɭɞɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɟɧ. 

 
ɇɚ ɪɢɫɭɧɤɟ 6.5 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ. 
 
 

 

 

 

 

 

 

 

 
Ɋɢɫɭɧɨɤ 6.5 –  ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ȼɵɜɨɞ: ɂɫɯɨɞɹ ɢɡ ɝɪɚɮɢɤɚ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɬɚɤɨɣ ɩɨɤɚɡɚɬɟɥɶ, ɤɚɤ ɢɧɞɟɤɫ 

ɩɪɢɛɵɥɶɧɨɫɬɢ ɩɪɹɦɨ ɡɚɜɢɫɢɬ ɨɬ ɰɟɧɵ ɫɛɵɬɚ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ, ɪɚɫɬɟɬ 
ɩɪɢɛɵɥɶ ɫ ɤɚɠɞɨɣ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɪɚɫɬɟɬ ɢɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ. 
 

ɇɚ ɪɢɫɭɧɤɟ 6.5 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ ɫɭɦɦɵ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 6.5 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 
ȼɵɜɨɞ: ɂɫɯɨɞɹ ɢɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɭɦɟɧɶɲɟɧɢɟ ɩɪɨɰɟɧɬɚ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɜɥɟɱёɬ ɡɚ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ, ɱɬɨ 
ɝɨɜɨɪɢɬ ɨ ɮɢɧɚɧɫɨɜɨɣ ɩɟɪɫɩɟɤɬɢɜɟ  ɢ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ. 
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7 ϢЉЄϴЁϴ ІЄЇϸϴ, ЃЂϺϴЄЁϴГ ϵϹϻЂЃϴЅЁЂЅІА 
 
7.1 ϠϹЄЂЃЄϼГІϼГ ЃЂ ЂЉЄϴЁϹ ІЄЇϸϴ 
 
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ, ɫɪɟɞɫɬɜɚ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɚ ɬɚɤ ɠɟ ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɧɚ ɤɨɬɨɪɵɯ ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ 
ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ 
ɧɨɪɦɚɬɢɜɧɵɦ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

ɉɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ 
ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ 
ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ, ɞɨɩɭɫɤɚɸɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɜɜɟɞɟɧɢɢ ɧɨɜɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 

– ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ; 
– ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɬɟɯɧɢɤɟ 

ɛɟɡɨɩɚɫɧɨɫɬɢ 
– ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɪɚɛɨɬ; 
– ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ 

ɩɨɦɨɳɢ; 
– ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ; 
– ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ 

ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

Ʌɢɰɨ ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ 
ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ, ɨɛɹɡɚɧɵ 
ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ, ɚ ɬɚɤ ɠɟ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɧɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɨɫɭɳɟɫɬɜɥɹɸɬ: ɫɥɭɠɛɚ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ 
ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 
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7.2 ϣЂϺϴЄЁϴГ ϵϹϻЂЃϴЅЁЂЅІА 
 
7.2.1 ϢϵЍϼϹ ІЄϹϵЂ϶ϴЁϼГ Ͼ ЃЂϺϴЄЁЂϽ ϵϹϻЂЃϴЅЁЂЅІϼ 
 
Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ 
ɢɡɥɨɠɟɧɵ ɜ ɉɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, 
ɊȾ-153-34.0-03.301-00, ɭɬɜɟɪɠɞɟɧɧɵɯ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ 
ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
– ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
– ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
– ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ; 

– ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

– ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

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

– ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
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– ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɵ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

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

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

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ: 

– ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
– ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɩɟɪɜɢɱɧɵɣ, 

ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ ɰɟɥɟɜɵɟ); 
– ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ; 
– ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
– ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
– ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 
7.3 ϠϹЄЂЃЄϼГІϼГ ЃЂ ЂЉЄϴЁϹ ЂϾЄЇϺϴВЍϹϽ ЅЄϹϸЏ ϶ ϻЂЁϹ ϶ϿϼГЁϼГ 

ϘϹϵϹϸЅϾЂϽ ϗϱϥ-2 
 
7.3.1 ϢϵЍϼϹ Ѕ϶ϹϸϹЁϼГ Ђ ЄϴϽЂЁϹ ЅІЄЂϼІϹϿАЅІ϶ϴ 
 
Ⱦɟɛɟɞɫɤɚɹ Ƚɗɋ-2 ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɪɟɫɩɭɛɥɢɤɟ Ⱥɪɦɟɧɢɹ ɧɚ ɪɟɤɟ Ⱦɟɛɟɞ. 
Ɋɟɤɚ Ⱦɟɛɟɞ ɨɛɪɚɡɭɟɬɫɹ ɫɥɢɹɧɢɟɦ ɪɟɤ ɉɚɦɛɚɤ ɢ Ⱦɡɨɪɚɝɟɬ ɜ ɫɟɥɟ Ⱦɫɟɯ. Ⱦɥɢɧɚ 

ɫɨɫɬɚɜɥɹɟɬ 178 ɤɦ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ – 4050 ɤɦ². 
Ɍɟɱёɬ ɩɨ ɭɡɤɨɦɭ ɢ ɝɥɭɛɨɤɨɦɭ ɭɳɟɥɶɸ ɞɨ ɫɟɥɚ Ȼɚɝɪɚɬɚɲɟɧ.  
ȼɨɞɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɪɨɲɟɧɢɹ ɢ ɩɨɥɭɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ. Ɋɨɥɶ ɞɨɠɞɟɜɵɯ ɨɫɚɞɤɨɜ ɜ ɩɢɬɚɧɢɢ ɪɟɤɢ 

ɧɟɡɧɚɱɢɬɟɥɶɧɚ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 
– ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ (ɨɤɨɥɨ 500 ɦɦ ) ; 
– ɭɦɟɪɟɧɧɨɟ ɢɫɩɚɪɟɧɢɟ ɫ ɜɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡ-ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ 

ɜɵɫɨɤɢɯ ɥɟɬɧɢɯ ɬɟɦɩɟɪɚɬɭɪ. 
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Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ 
ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ ɫ ɧɟɭɫɬɨɣɱɢɜɨɣ ɡɢɦɨɣ ɢ ɠɚɪɤɢɦ ɥɟɬɨɦ . ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ +8°ɋ. 

Ɉɫɧɨɜɧɵɦɢ, ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤɢ Ⱦɟɛɟɞ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɫɬɜɨɪɟ ɹɜɥɹɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ, ɬɚɤ ɤɚɤ ɜ ɧɟё ɧɟ ɫɛɪɚɫɵɜɚɟɬɫɹ ɧɢɤɚɤɢɯ 
ɨɬɯɨɞɨɜ. 

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2, 
ɹɜɥɹɟɬɫɹ ɫɬɟɩɢ ɫ ɦɚɥɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɞɟɪɟɜɶɟɜ, ɩɨ ɛɟɪɟɝɚɦ ɪɟɤɢ. 

ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ  ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɪɦɹɧɫɤɨɝɨ Ƚɍ ɨɛɢɬɚɟɬ 65 ɜɢɞɨɜ 
ɨɯɨɬɧɢɱɶɢɯ ɪɟɫɭɪɫɨɜ. ɂɡ ɧɢɯ 30 ɜɢɞɨɜ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, 35 ɜɢɞɨɜ ɩɬɢɰ. 
Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɹɜɥɹɸɬɫɹ:  

1) ɤɨɩɵɬɧɵе – ɥɨɫɶ, ɨɥɟɧɶ ɛɥɚɝɨɪɨɞɧɵɣ, ɨɥɟɧɶ ɩɹɬɧɢɫɬɵɣ, ɤɚɛɚɧ. 
2) ɩɭɲɧɵе – ɡɚɹɰ-ɪɭɫɚɤ, ɫɭɪɨɤ-ɛɚɣɛɚɤ, ɛɚɪɫɭɤ, ɥɢɫɢɰɚ, ɦɭɮɥɨɧɨɧ; 
3) ɩɬиɰɵ – ɫɨɤɨɥ, ɨɪёɥ, ɩɟɪɟɩɟɥ, ɤɭɪɨɩɚɬɤɚ, ɮɚɡɚɧ, ɝɭɫɶ, ɜɨɪɨɛɟɣ, ɭɬɤɚ, 

ɚɢɫɬ, ɠɭɪɚɜɥɶ. 
Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: 

ɤɚɜɤɚɡɫɤɢɣ ɥɟɨɩɚɪɞ, ɛɟɨɡɚɪɨɜɵɣ ɤɨɡёɥ, ɪɵɫɶ, ɫɟɪɵɣ ɦɟɞɜɟɞɶ, ɲɚɤɚɥ, ɤɨɫɭɥɹ, 
ɤɨɪɲɭɧ ɢ ɞɪ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 
ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ 
ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ 
ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ Ⱥɪɦɹɧɫɤɨɝɨ Ƚɍ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ 
ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ 
ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

 
 ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ⱦɟɛɟɞ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɧɚɫɱɢɬɵɜɚɸɬ ɨɤɨɥɨ 30 ɜɢɞɨɜ ɪɵɛ. ɉɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɹɜɥɹɸɬɫɹ: 
ɥɨɫɨɫɟɜɵɟ (5 ɜɢɞɨɜ), ɤɚɪɩɨɜɵɟ (22 ɜɢɞɚ), ɫɨɦɨɜɵɟ (3 ɜɢɞɚ). 

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

ȼɨɡɞɟɣɫɬɜɢɟ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 
 

7.3.2 ϠϹЄЂЃЄϼГІϼГ ЃЂ ЂϵϹЅЃϹЋϹЁϼВ ЂЉЄϴЁЏ ЂϾЄЇϺϴВЍϹϽ ЅЄϹϸЏ ϶ 
ЃϹЄϼЂϸ ЅІЄЂϼІϹϿАЅІ϶ϴ 

 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ⱥɪɦɹɧɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
– ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
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– ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
– ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
– ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
– ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ; 
– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
– ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, 

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

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

ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  

 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
– Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
– ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
– Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ⱦɟɛɟɞ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ⱥɪɦɹɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
– Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

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

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

– ɜ ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ, 
ɩɪɟɞɩɪɢɹɬɢɹ, ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɚ ɬɚɤ ɠɟ ɩɚɦɹɬɧɢɤɢ ɩɪɢɪɨɞɵ. 

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

       ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 
ɫɜɹɡɚɧɨ ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ. 
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7.3.3 ϠϹЄЂЃЄϼГІϼГ ЃЂ ЃЂϸϷЂІЂ϶ϾϹ ϿЂϺϴ ϶ЂϸЂЉЄϴЁϼϿϼЍϴ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

– Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

– Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

– Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ 
ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

– Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

– ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

– Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

– Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

– ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

– ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

– Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

– ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

– ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ ɨɫɧɨɜɧɨɣ 
ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 5% 
ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ 
ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ 
ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 

 
Ɉɫɧɨɜɧɵɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 
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1) Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

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

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

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

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 
5) ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ; 
6) Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 

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

ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 
8) Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ. 
 

Ɉɫɧɨɜɧɵɟ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 

1) Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ; 

2) Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ; 

3) ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 

4) ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ; 

5) ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ; 

6) Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ; 

7) Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 

8) ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
9) ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
10) Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
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7.3.4 ϠϹЄЂЃЄϼГІϼГ ЃЂ ЂϵϹЅЃϹЋϹЁϼВ ЂЉЄϴЁЏ ЂϾЄЇϺϴВЍϹϽ ЅЄϹϸЏ ϶ 
ЃϹЄϼЂϸ БϾЅЃϿЇϴІϴЊϼϼ 

 
 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥɪɦɹɧɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

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

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

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

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

 
7.3.5 ϖ ЃϹЄϼЂϸ БϾЅЃϿЇϴІϴЊϼϼ ϗϱϥ ЂЅЁЂ϶ЁЏЀϼ ЀϹЄЂЃЄϼГІϼГЀϼ ЃЂ 

ЂЉЄϴЁϹ ЂϾЄЇϺϴВЍϹϽ ЅЄϹϸЏ Г϶ϿГВІЅГ: 
 

1) Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2) Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3) Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ. 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

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

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ⱦɟɛɟɞ ɨɬ ɫɛɪɨɫɨɜ Ⱦɟɛɨɞɫɤɨɣ 
Ƚɗɋ-2 ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

ȼ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. 
ȼɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 

 
7.3.6 ϢІЉЂϸЏ ЂϵЄϴϻЇВЍϼϹЅГ ЃЄϼ ЅІЄЂϼІϹϿАЅІ϶Ϲ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴёɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014-82220101215 
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ܯ = 𝑁∙௤ଵ଴଴% ∙ 𝜌 = ଵଶହ଴଴଴∙ଵ,଼ଵ଴଴ ∙ ʹ.ͷ = ͷ͸ʹͷ ˕, (7.1) 

 
ɝɞɟ ܰ– ɨɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3; ݍ – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (ݍ = ͳ,ͺ %); 𝜌 – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (𝜌 = ʹ,ͷ ɬ/ɦ3). 

 
Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ. 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014-46101001205 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɜɬɢɢ ɫ 

ɩɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1998ɝ. 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0%. 

ܯ  = 𝑁∙௤ଵ଴଴% ∙ 𝜌 = ଶହ଴଴∙ଵ,଴ଵ଴଴ ∙ ʹ,Ͳ = ͷͲ ˕, (7.2) 

  
ɝɞɟ ܰ– ɭɞɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ. (2500, ɬ.); ݍ – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (ݍ = ͳ,Ͳ %); 𝜌 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (𝜌 = ʹ,Ͳ ɬ/ɦ3). 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɥɶɟɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 5625 ɬɨɧ 

ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 50 ɬɨɧ ɨɬɯɨɞɨɜ 
ɱёɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɜɟɡɟɧɵ ɧɚ ɯɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱёɪɧɨɝɨ 
ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ 
ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱёɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, 
ɬɚɤ ɤɚɤ ɱёɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
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8 ϤϴϻЄϴϵЂІϾϴ ЃЄϴ϶ϼϿ БϾЅЃϿЇϴІϴЊϼϼ ϗϦϥ ЃЄЂϹϾІϼЄЇϹЀЂϽ ϗϱϥ 
 

ɉɪɚɜɢɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2, ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ ɦɚɬɟɪɢɚɥɵ, 
ɡɚɬɪɚɝɢɜɚɸɳɢɟ ɜɨɩɪɨɫɵ: ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɨɧɢɬɪɨɢɧɝɚ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ, 
ɪɟɦɨɧɬɚ ɫɨɨɪɭɠɟɧɢɣ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɢ ɪɚɛɨɬɨɣ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 
8.1 ϞЄϴІϾϴГ ЉϴЄϴϾІϹЄϼЅІϼϾϴ ЄϴϽЂЁϴ ЄϴЅЃЂϿЂϺϹЁϼГ 

ϷϼϸЄЂІϹЉЁϼЋϹЅϾϼЉ ЅЂЂЄЇϺϹЁϼϽ, ϸϴЁЁЏϹ Ђ ЅϹϽЅЀϼЋЁЂЅІϼ ЄϴϽЂЁϴ 
 
Ⱦɟɛɟɞɫɤɚɹ Ƚɗɋ-2 ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɪɟɫɩɭɛɥɢɤɟ Ⱥɪɦɟɧɢɹ ɧɚ ɪɟɤɟ Ⱦɟɛɟɞ. ȼ 

ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɭɛɬɪɨɩɢɱɟɫɤɢɣ ɤɥɢɦɚɬ. Ɂɢɦɚ ɬёɩɥɚɹ, ɥɟɬɨ ɠɚɪɤɨɟ. 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ əɧɜɚɪɹ, Ɏɟɜɪɚɥɹ ɫɨɫɬɚɜɥɹɟɬ: +1; +2°ɋ, ɫɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ, ɚɜɝɭɫɬɚ ɫɨɫɬɚɜɥɹɟɬ: +24°ɋ.   

ȼɫɹ ɬɟɪɪɢɬɨɪɢɹ ɪɟɫɩɭɛɥɢɤɢ ɞɟɥɢɬɫɹ ɧɚ 7-ɦɢ ɢ 8-ɛɚɥɥɶɧɵɟ ɫɟɣɫɦɢɱɟɫɤɢɟ 
ɡɨɧɵ, ɢɡ ɧɢɯ 8-ɛɚɥɥɶɧɚɹ ɡɨɧɚ ɜɤɥɸɱɚɟɬ 70% ɬɟɪɪɢɬɨɪɢɢ, ɚ 7-ɛɚɥɥɶɧɚɹ ɡɨɧɚ – 30%. 
ɉɨ ɢɦɟɸɳɢɦɫɹ ɢɫɬɨɪɢɱɟɫɤɢɦ ɞɚɧɧɵɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɢɥɚ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɧɚ 
ɨɛɲɢɪɧɨɦ Ⱥɪɦɹɧɫɤɨɦ ɧɚɝɨɪɶɟ ɞɨɫɬɢɝɚɥɚ 10 ɛɚɥɥɨɜ (ɩɨ 12-ɛɚɥɥɶɧɨɣ ɲɤɚɥɟ). 

 
8.2 ϞЄϴІϾϴГ ЉϴЄϴϾІϹЄϼЅІϼϾϴ ϷϼϸЄЂІϹЉЁϼЋϹЅϾϼЉ ЅЂЂЄЇϺϹЁϼϽ 

 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɜɯɨɞɹɬ: ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ 

ɩɥɨɬɢɧɚ, ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ, ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ 
ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɵ, ɡɞɚɧɢɟ Ƚɗɋ ɢ ɦɚɲɢɧɧɵɣ ɡɚɥ, ɜɨɞɨɩɪɢɟɦɧɢɤ, ɞɟɪɢɜɚɰɢɨɧɧɵɣ 
ɬɨɧɧɟɥɶ. 

Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ ɪɭɫɥɚ ɜ ɡɨɧɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ, ɡɚ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɫɪɟɞɫɬɜɨ 
ɭɦɟɧɶɲɟɧɢɟ ɨɫɪɟɞɧɟɧɧɵɯ ɫɤɨɪɨɫɬɟɣ – ɪɢɫɛɟɪɦɚ. 

Ⱦɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ ɧɚ 
ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɨɤɪɭɝɥɨɣ ɮɨɪɦɵ. 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 
13 ɦ ɩɨ ɜɵɫɨɬɟ. 

ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɦ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ. 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 
ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 

 
Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɣ – II  
 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
Ƚɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ Ƚɗɋ – 467 ɦɥɧ ɤȼɬ⸳ɱ; 
Ɋɚɡɧɨɜɢɞɧɨɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ – ɞɟɪɢɜɚɰɢɨɧɧɚɹ; 
Ɋɚɫɱёɬɧɵɣ ɧɚɩɨɪ Ƚɗɋ – 148,5 ɦ; 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ – 97 Ɇȼɬ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
Ɍɢɩ ɬɭɪɛɢɧ: ɪɚɞɢɚɥɶɧɨ ɨɫɟɜɵɟ 
Ʉɨɥɢɱɟɫɬɜɨ ɢ ɦɚɪɤɚ ɬɭɪɛɢɧ: 2ɯɊɈ170ɚ-ȼ-200 
Ʉɨɥɢɱɟɫɬɜɨ ɢ ɦɚɪɤɚ ɝɟɧɟɪɚɬɨɪɨɜ: 2ɯɋȼ-430/210-14 
Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɨɜ: 55 Ɇȼɬ; 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ: Ɇɇɍ 1,6/1-40-2,5-2; 
ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ: ɗȽɊ-2ɢ1-150-11. 
 
Ɉɫɧɨɜɧɵɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ: 
Ɍɢɩ ɩɥɨɬɢɧɵ: ɛɟɬɨɧɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ; 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 30 ɦ; 
Ⱦɥɢɧɚ ɩɥɨɬɢɧɵ: 546 ɦ. 
 
8.3 ϞЄϴІϾϴГ ЉϴЄϴϾІϹЄϼЅІϼϾϴ ЀϴІϹЄϼϴϿЂ϶ ϸϿГ ϷϼϸЄЂІϹЉЁϼЋϹЅϾϼЉ 

ЅЂЂЄЇϺϹЁϼϽ,  ϼЉ ЂЅЁЂ϶ϴЁϼϽ ϼ ϵϹЄϹϷЂ϶ЏЉ ЃЄϼЀЏϾϴЁϼϽ (ϻЂЁЏ ϵϹІЂЁϼЄЂ϶ϴЁϼГ, 
ЀϴЄϾϼ ϵϹІЂЁϴ ϼ ЉϴЄϴϾІϹЄϼЅІϼϾϼ ϷЄЇЁІЂ϶) 

 
ɇɚ ɪɢɫɭɧɤɟ 8.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɡɛɢɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɡɨɧɵ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 
 

 
 

Ɋɢɫɭɧɨɤ 8.1 – Ɂɨɧɵ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 
 

Ɂɨɧɢɪɨɜɚɧɢɟ (ɜ ɫɤɨɛɤɚɯ ɭɤɚɡɚɧɵ ɦɚɪɤɢ ɛɟɬɨɧɚ ɞɥɹ ɤɚɠɞɨɣ ɡɨɧɵ): 
1) Ɂɨɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɧɚɪɭɠɧɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ 

(B25F200 ) 
2) Ɂɨɧɚ ɩɟɪɟɦɟɧɧɨɝɨ ɭɪɨɜɧɹ (B25, F400, W2) 
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3) Ɂɨɧɚ ɩɨɞɜɨɞɧɚɹ ɧɚɩɨɪɧɚɹ (B25, W6) 
4) Ɂɨɧɚ ɜɧɭɬɪɟɧɧɹɹ (B15) 
5) Ɂɨɧɚ, ɩɨɞɜɟɪɠɟɧɧɚɹ ɢɫɬɢɪɚɧɢɸ (B30 F400 W4) 
 
Ɉɫɧɨɜɚɧɢɟ ɢ ɛɟɪɟɝɨɜɵɟ ɩɪɢɦɵɤɚɧɢɹ : 
Ƚɪɭɧɬ – ɝɪɚɧɢɬ; 
ɉɥɨɬɧɨɫɬɶ ɝɪɚɧɢɬɚ – 2600 ɤɝ/ɦ3; 
ɉɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ – 300 Ɇɉɚ; 
 
8.4 ϣϹЄϹЋϹЁА ЂЅЁЂ϶ЁЏЉ ЃϹЄϹϾЄЏІϼϽ, ЃϿЂЍϴϸЂϾ, ϵϹЄЀ ϼ ЀЂЅІЂ϶ Ѕ 

ЇϾϴϻϴЁϼϹЀ ϼЉ ЂІЀϹІЂϾ, ϸЂЃЇЅІϼЀЏЉ ЁϴϷЄЇϻЂϾ ϼ ϸЂЄЂϺЁЏЉ ϷϴϵϴЄϼІЂ϶ 

  
Ɉɫɧɨɜɧɵɦɢ ɢ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɦɢ ɩɟɪɟɤɪɵɬɢɹɦɢ  ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɹɜɥɹɸɬɫɹ: 
 
ɉɟɪɟɤɪɵɬɢɟ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ Ɂɞɚɧɢɹ Ƚɗɋ: 
ȼɨɫɩɪɢɧɢɦɚɟɦɵɟ ɧɚɝɪɭɡɤɢ: ɜɟɫ ɝɟɧɟɪɚɬɨɪɚ , ɜɟɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
Ɉɬɦɟɬɤɚ: 958,87 ɦ 
 
ɉɟɪɟɤɪɵɬɢɟ ɩɨɥɚ ɦɚɲɢɧɧɨɝɨ  ɡɚɥɚ Ɂɞɚɧɢɹ Ƚɗɋ: 
ȼɨɫɩɪɢɧɢɦɚɟɦɵɟ ɧɚɝɪɭɡɤɢ: ɜɟɫ ɧɚɫɨɫɨɜ, ɫɨɫɭɞɨɜ Ɇɇɍ, ɜɪɟɦɟɧɧɵɟ 

ɧɚɝɪɭɡɤɢ ɩɪɢ ɪɟɦɨɧɬɟ ɨɬ ɜɟɫɚ ɦɚɬɟɪɢɚɥɨɜ. 
Ɉɬɦɟɬɤɚ: 958,87 ɦ 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɟɡɞ ɩɨ ɩɥɨɬɢɧɟ ɫɨ ɫɬɨɪɨɧɵ ɇȻ:  
ȼɨɫɩɪɢɧɢɦɚɟɦɵɟ ɧɚɝɪɭɡɤɢ: ɤɪɚɧɨɜɵɟ ɧɚɝɪɭɡɤɢ, ɜɟɫ ɡɚɬɜɨɪɨɜ,  

ɬɪɚɧɫɩɨɪɬɧɵɟ ɧɚɝɪɭɡɤɢ. 
Ɉɬɦɟɬɤɚ: 1084 ɦ; 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɟɡɞ ɩɨ ɩɥɨɬɢɧɟ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 
ȼɨɫɩɪɢɧɢɦɚɟɦɵɟ ɧɚɝɪɭɡɤɢ: ɤɪɚɧɨɜɵɟ ɧɚɝɪɭɡɤɢ, ɜɟɫ ɡɚɬɜɨɪɨɜ,  

ɬɪɚɧɫɩɨɪɬɧɵɟ ɧɚɝɪɭɡɤɢ. 
Ɉɬɦɟɬɤɚ: 1110 ɦ. 
 
Ⱦɨɪɨɠɧɵɟ ɝɚɛɚɪɢɬɵ:  
ɉɨ ɝɪɟɛɧɸ ɩɥɨɬɢɧɵ ɩɪɨɥɟɝɚɟɬ ɞɨɪɨɝɚ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 
Ⱦɨɪɨɝɚ ɨɬɧɨɫɢɬɫɹ ɤɨ 2 ɤɚɬɟɝɨɪɢɢ (ɋɉ 34.13330.2012, Ɍɚɛɥɢɰɚ 5.1); 
ɒɢɪɢɧɚ ɞɨɪɨɝɢ ɩɨ ɝɪɟɛɧɸ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 7 ɦɟɬɪɨɜ; 
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8.5 ϤϹϺϼЀЏ БϾЅЃϿЇϴІϴЊϼϼ ϷϼϸЄЂІϹЉЁϼЋϹЅϾϼЉ ЅЂЂЄЇϺϹЁϼϽ, ЃЂЄГϸЂϾ 
БϾЅЃϿЇϴІϴЊϼϼ ϷϼϸЄЂІϹЉЁϼЋϹЅϾϼЉ ЅЂЂЄЇϺϹЁϼϽ ЃЄϼ ЃЄЂЃЇЅϾϹ ЃЂϿЂ϶ЂϸϼϽ ϼ 
Ѓϴ϶ЂϸϾЂ϶ 

 
Ɋɟɠɢɦɵ ɷɤɫɩɥɭɚɬɚɰɢɢ:  
 
1) Ɉɛɳɢɣ ɪɟɠɢɦ – ɪɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɩɟɪɢɨɞɚ (ɧɚɩɪɢɦɟɪ, ɝɨɞɚ ɢɥɢ ɰɢɤɥɚ ɧɚɩɨɥɧɟɧɢɹ – ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ) – 
ɨɩɪɟɞɟɥɹɟɬ ɨɛɳɢɣ ɩɨɪɹɞɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢ ɢɯ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ; 

 
2) Ɋɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɥɨɜɨɞɢɣ ɢ ɩɚɜɨɞɤɨɜ – ɱɚɫɬɧɵɣ 

ɪɟɠɢɦ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢ ɢɯ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɩɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɪɨɩɭɫɤɚ ɩɨɥɨɜɨɞɢɣ ɢ ɩɚɜɨɞɤɨɜ; 

 
3) Ɂɢɦɧɢɣ ɪɟɠɢɦ – ɱɚɫɬɧɵɣ ɪɟɠɢɦ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɨɫɨɛɟɧɧɨɫɬɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢ ɢɯ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɩɟɪɢɨɞ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ; 

 
4) Ɋɟɠɢɦɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ – 

ɜɨɡɦɨɠɧɵɟ ɱɚɫɬɧɵɟ ɪɟɠɢɦɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɩɪɢ 
ɢɯ ɱɚɫɬɢɱɧɨɦ ɪɚɡɪɭɲɟɧɢɢ (ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɢ), ɤɨɝɞɚ ɧɟɜɨɡɦɨɠɧɚ ɞɚɥɶɧɟɣɲɚɹ ɢɯ 
ɧɨɪɦɚɥɶɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. ɗɬɢ ɜɨɡɦɨɠɧɵɟ ɪɟɠɢɦɵ ɡɚɜɢɫɹɬ ɨɬ ɯɚɪɚɤɬɟɪɚ ɚɜɚɪɢɢ 
(ɩɨɜɪɟɠɞɟɧɢɹ), ɨɛɴɟɤɬɚ ɢ ɷɥɟɦɟɧɬɚ ɤɨɧɫɬɪɭɤɰɢɢ ȽɌɋ ɢ ɩɪɢɜɨɞɹɬɫɹ ɜ ɧɚɫɬɨɹɳɟɣ 
ɢɧɫɬɪɭɤɰɢɢ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

 
8.5.1 ϣЂЄГϸЂϾ БϾЅЃϿЇϴІϴЊϼϼ ϗϦϥ ЃЄϼ ЁЂЄЀϴϿАЁЏЉ ЇЅϿЂ϶ϼГЉ ЄϴϵЂІЏ 
 
ɗɤɫɩɥɭɚɬɚɰɢɟɣ ȽɌɋ ɡɚɧɢɦɚɟɸɬɫɹ ɪɚɡɧɵɟ  ɫɥɭɠɛɵ, ɧɚ ɤɨɬɨɪɵɟ ɜɨɡɥɨɠɟɧɵ  

ɮɭɧɤɰɢɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ȽɌɋ: ɨɩɟɪɚɬɢɜɧɚɹ ɫɥɭɠɛɚ, ɫɥɭɠɛɚ 
ɦɨɧɢɬɨɪɢɧɝɚ, ɫɥɭɠɛɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɫɥɭɠɛɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɫɥɭɠɛ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɢ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɭɬɟɦ: 

– ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɨɩɟɪɚɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ, 
ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ, ɨɪɝɚɧɢɡɚɰɢɹ ɪɟɦɨɧɬɚ ɢ ɌɈ ɢ ɬ.ɞ.)  ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɚɤɬɢɜɵ, ɡɚɤɪɟɩɥɟɧɧɵɟ ɡɚ ɋɥɭɠɛɨɣ; 

– ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɟɞɥɨɠɟɧɢɣ ɜ ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɩɨ 
ɚɤɬɢɜɚɦ, ɡɚɤɪɟɩɥɟɧɧɵɦ ɡɚ ɋɥɭɠɛɨɣ. 

–  
ɋɥɭɠɛɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ  ɩɟɪɫɨɧɚɥɨɦ ɫɨɝɥɚɫɧɨ ɲɬɚɬɧɨɝɨ 

ɪɚɫɩɢɫɚɧɢɹ. 
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Ʉɜɚɥɢɮɢɤɚɰɢɨɧɧɵɣ ɭɪɨɜɟɧɶ ɩɟɪɫɨɧɚɥɚ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɉɪɚɜɢɥ ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ 
ɋɌɈ ɊɭɫȽɢɞɪɨ 02.01.80-2012 «Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɢ ȽȺɗɋ. 
ɉɪɚɜɢɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» ɩ.5.3.   

ɉɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɧɟɩɪɟɪɵɜɧɨ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ, ɩɟɪɟɩɨɞɝɨɬɨɜɤɭ ɢ 
ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ. ȼ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɯɨɞɢɬɶ 
ɚɬɬɟɫɬɚɰɢɸ ɜ  ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɋɟɝɥɚɦɟɧɬɨɦ ɩɨɞɝɨɬɨɜɤɢ, ɚɬɬɟɫɬɚɰɢɢ ɢ ɩɪɨɜɟɪɤɢ 
ɡɧɚɧɢɣ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɈȺɈ «ɊɭɫȽɢɞɪɨ»». 

Ⱦɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɝɨɬɨɜɧɨɫɬɶ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɤ 
ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɨɩɚɫɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

ȼ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ 
ɞɥɹ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɪɵɬɢɹ ɢ ɡɚɤɪɵɬɢɹ ɜɨɞɨɫɥɢɜɧɵɯ ɢ ɜɨɞɨɫɛɪɨɫɧɵɯ  ɭɫɬɪɨɣɫɬɜ 
ȽɌɋ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɜɵɲɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɚɜɬɨɧɨɦɧɵɟ ɭɫɬɚɧɨɜɤɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɩɪɢ ɩɪɟɤɪɚɳɟɧɢɢ ɩɨɞɚɱɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ ɜ ɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɚɥɢɱɢɟ ɪɟɡɟɪɜɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɣ 
ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɨ ɢɫɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɧɚ ɫɪɨɤ ɞɟɣɫɬɜɢɹ ɞɟɤɥɚɪɚɰɢɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ.   

 
8.5.2 ϣЂЄГϸЂϾ БϾЅЃϿЇϴІϴЊϼϼ ϗϦϥ ЃЄϼ ЃЄЂЃЇЅϾϹ ЃЂϿЂ϶ЂϸϼϽ ϼ Ѓϴ϶ЂϸϾЂ϶ 

 
ȿɠɟɝɨɞɧɨ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɩɚɜɨɞɤɨɜɨɝɨ ɩɟɪɢɨɞɚ ɧɚ Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ 

ɨɛɪɚɡɨɜɚɧɚ ɩɚɜɨɞɤɨɜɚɹ ɤɨɦɢɫɫɢɹ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɝɥɚɜɧɨɝɨ ɢɧɠɟɧɟɪɚ. ȼ ɡɚɞɚɱɭ 
ɤɨɦɢɫɫɢɢ ɜɯɨɞɢɬ ɪɚɡɪɚɛɨɬɤɚ ɩɥɚɧɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɪɨɩɭɫɤɚ 
ɩɨɥɨɜɨɞɶɹ (ɩɚɜɨɞɤɚ) ɱɟɪɟɡ ɝɢɞɪɨɭɡɟɥ ɢ ɡɚɳɢɬɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɬ 
ɩɨɜɪɟɠɞɟɧɢɣ. 

ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɶɹ (ɩɚɜɨɞɤɚ) ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ 
ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɪɟɞɵɞɭɳɢɯ ɢ ɬɟɤɭɳɟɦ ɩɪɨɝɧɨɡɚɯ, 
ɫɨɞɟɪɠɚɳɢɯ ɫɪɨɤɢ ɧɚɱɚɥɚ ɢ ɤɨɧɰɚ ɩɨɥɨɜɨɞɶɹ, ɪɚɡɦɟɪ ɢ ɯɚɪɚɤɬɟɪ ɟɝɨ 
ɩɪɨɯɨɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ ɩɪɢɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨɥɨɜɨɞɶɹ, 
ɢ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɟɟ: 

– ɪɟɠɢɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
– ɪɟɠɢɦ ɪɚɛɨɬɵ ɝɢɞɪɨɭɡɥɚ ɜ ɩɟɪɢɨɞ ɩɪɨɯɨɠɞɟɧɢɹ ɩɚɜɨɞɤɨɜɵɯ 

ɪɚɫɯɨɞɨɜ; 
– ɝɪɚɮɢɤ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɡɚɬɜɨɪɚɦɢ; 
– ɩɟɪɟɱɟɧɶ ɚɜɚɪɢɣɧɨɝɨ ɡɚɩɚɫɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɫɬ ɢɯ 

ɧɚɯɨɠɞɟɧɢɹ (ɤɚɦɟɧɶ, ɩɟɫɨɤ, ɳɟɛɟɧɶ, ɥɟɫɨɦɚɬɟɪɢɚɥɵ, ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ 
ɢ ɞɪ.), ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɦɨɠɧɵɯ ɪɚɡɦɵɜɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ 
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ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɟɪɟɱɟɧɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɫɩɟɰɨɞɟɠɞɵ, 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
ȼ ɫɨɫɬɚɜ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɟɪɟɞ ɩɨɥɨɜɨɞɶɟɦ (ɩɚɜɨɞɤɨɦ) 

ɜɤɥɸɱɚɸɬɫɹ: 
– ɨɛɳɢɣ ɨɫɦɨɬɪ ɩɚɜɨɞɤɨɜɨɣ ɤɨɦɢɫɫɢɟɣ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ; 
– ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɄɂȺ; 
– ɡɚɜɟɪɲɟɧɢɟ ɩɥɚɧɨɜɵɯ ɪɟɦɨɧɬɨɜ ɜɫɟɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 

ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɨɬɜɨɞ ɬɚɥɵɯ ɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 
– ɩɪɨɜɟɪɤɚ ɞɟɣɫɬɜɢɹ ɡɚɬɜɨɪɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚ ɤɨɬɨɪɵɯ ɫɜɹɡɚɧɚ 

ɫ ɩɪɨɩɭɫɤɨɦ ɜɵɫɨɤɢɯ ɜɨɞ; ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɧɚɞɟɠɧɨɣ 
ɪɚɛɨɬɵ ɡɚɬɜɨɪɨɜ ɢ ɢɯ ɩɨɞɴɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ; 

– ɪɚɡɛɨɪɤɚ ɢɥɢ ɭɞɚɥɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ ɦɨɪɨɡɧɵɣ ɩɟɪɢɨɞ (ɡɚɩɚɧɟɣ, ɬɟɩɥɹɤɨɜ, ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟɣ 
ɢ ɞɪ.); 

– ɪɚɡɪɚɛɨɬɤɚ ɢ ɫɨɝɥɚɫɨɜɚɧɢɟ ɫ ɦɟɫɬɧɵɦɢ ɨɪɝɚɧɚɦɢ ɜɥɚɫɬɢ ɢ ɞɪɭɝɢɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɫɨɜɦɟɫɬɧɵɯ ɩɥɚɧɨɜ ɞɟɣɫɬɜɢɣ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢ 
ɩɪɨɯɨɠɞɟɧɢɢ ɥɟɞɨɯɨɞɚ ɢ ɜɵɫɨɤɢɯ ɜɨɞ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ ɨɤɚɡɚɧɢɸ ɩɨɦɨɳɢ 
ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ; 

– ɨɪɝɚɧɢɡɚɰɢɹ ɚɜɚɪɢɣɧɵɯ ɛɪɢɝɚɞ ɧɚ ɜɪɟɦɹ ɩɪɨɩɭɫɤɚ ɩɨɥɨɜɨɞɶɹ 
(ɩɚɜɨɞɤɨɜ), ɨɛɭɱɟɧɢɟ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɩɚɜɨɞɤɚ (ɞɪɨɛɥɟɧɢɟ ɥɶɞɚ ɢ ɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ, ɩɨɞɜɨɞɧɚɹ ɤɚɦɟɧɧɚɹ 
ɧɚɛɪɨɫɤɚ, ɮɚɲɢɧɧɵɟ ɤɪɟɩɥɟɧɢɹ, ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɣ ɢ ɪɭɱɧɨɣ ɜɨɞɨɨɬɥɢɜɵ ɢ ɬ.ɩ.), 
ɩɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

– ɭɫɢɥɟɧɢɟ ɷɥɟɤɬɪɨɨɫɜɟɳɟɧɢɹ ɚɤɜɚɬɨɪɢɢ ɜ ɡɨɧɟ ɜɨɞɨɫɛɪɨɫɨɜ; 
– ɩɪɨɜɟɪɤɚ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɨɟɡɞɨɜ ɢ 

ɩɨɞɴɟɡɞɨɜ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɤ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɦ ɫɨɨɪɭɠɟɧɢɹɦ ɢ ɫɤɥɚɞɚɦ 
ɚɜɚɪɢɣɧɨɝɨ ɡɚɩɚɫɚ ɫ ɭɱɟɬɨɦ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
(ɞɨɠɞɶ, ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɢ ɬ.ɩ.). 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɥɭɠɛɚɦɢ ɈȾɍ, 
ɫɨɝɥɚɫɧɨ ɞɢɫɩɟɬɱɟɪɫɤɢɦ ɝɪɚɮɢɤɚɦ. 

ɇɚ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɩɪɨɩɭɫɤ ɩɚɜɨɞɤɚ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɢ 
ɛɥɢɡɤɢɯ ɟɦɭ ɬɪɟɛɭɟɬ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɟɦɤɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 
ɚɤɤɭɦɭɥɹɰɢɢ ɱɚɫɬɢ ɪɚɫɯɨɞɚ ɩɨɥɨɜɨɞɶɹ (ɪɚɫɱɟɬ  ɧɢɠɟ).  

Ⱦɥɹ ɤɚɠɞɨɣ ɤɨɧɤɪɟɬɧɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɡɚɬɜɨɪɚɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɯɨɠɞɟɧɢɹ 
ɩɚɜɨɞɤɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ 
ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɢ ɧɟ ɩɪɢɜɨɞɹɳɚɹ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɫɨɨɪɭɠɟɧɢɣ, ɪɚɡɪɭɲɟɧɢɸ 
ɤɪɟɩɥɟɧɢɣ ɢ ɩɨɞɦɵɜɚɦ ɞɧɚ, ɫ ɭɱɟɬɨɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ. 

ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
– ɨɬɤɪɵɬɢɟ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɩɨɫɬɟɩɟɧɧɨ ɫ ɰɟɥɶɸ ɧɟɞɨɩɭɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɛɨɥɶɲɢɯ ɜɨɥɧ, ɚ ɬɚɤɠɟ ɞɥɹ 
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ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɩɨ ɜɫɟɦɭ ɮɪɨɧɬɭ 
ɫɨɨɪɭɠɟɧɢɹ; 

– ɟɫɥɢ ɜɨɞɨɫɥɢɜɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢɦɟɸɬ ɪɚɡɥɢɱɧɵɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ, ɬɨ 
ɩɟɪɜɨɨɱɟɪɟɞɧɨɣ ɫɛɪɨɫ ɜɨɞɵ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɧɵɟ 
ɨɬɜɟɪɫɬɢɹ, ɢɦɟɸɳɢɟ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 

– ɧɟ ɞɨɩɭɫɤɚɬɶ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɫɛɪɨɫɨɜ ɜɨɞɵ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɧɢɡɤɨɦ 
ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; ɫɨɡɞɚɜɚɬɶ ɧɚɢɛɨɥɟɟ ɠɟɥɚɬɟɥɶɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚ 
ɜɨɞɵ ɢ ɞɨɩɭɫɬɢɦɵɟ ɫɤɨɪɨɫɬɢ. 

ɇɚ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2, ɝɞɟ ɞɥɹ ɩɪɨɩɭɫɤɚ ɜɵɫɨɤɢɯ ɩɚɜɨɞɤɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɮɨɪɫɢɪɨɜɤɚ, ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜɵɲɟ ɨɬɦɟɬɤɢ ɇɉɍ ɞɨɩɭɫɬɢɦɨ ɬɨɥɶɤɨ ɩɪɢ 
ɪɚɛɨɬɚɸɳɢɯ ɬɭɪɛɢɧɚɯ (ɟɫɥɢ ɪɚɛɨɬɚ ɬɭɪɛɢɧ ɜɨɡɦɨɠɧɚ) ɢ ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬɵɯ 
ɜɫɟɯ ɜɨɞɨɫɛɪɨɫɧɵɯ ɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɹɯ. ɉɪɢ ɫɧɢɠɟɧɢɢ ɩɪɢɬɨɤɚ ɜɨɞɵ 
ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɤɪɚɬɱɚɣɲɟɟ ɜɪɟɦɹ ɩɨɧɢɠɟɧɚ ɞɨ ɇɉɍ. 

ɉɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨɥɨɜɨɞɶɹ (ɩɚɜɨɞɤɚ) ɜɫɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ, ɨɫɨɛɟɧɧɨ ɤɪɟɩɥɟɧɢɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɚ ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɫɦɨɬɪɟɧɵ, ɜɵɹɜɥɟɧɵ ɩɨɜɪɟɠɞɟɧɢɹ ɢ ɧɚɡɧɚɱɟɧɵ ɫɪɨɤɢ ɢɯ ɭɫɬɪɚɧɟɧɢɹ. 

 
8.5.3 ϣЂЄГϸЂϾ БϾЅЃϿЇϴІϴЊϼϼ ϗϦϥ ϶ ЀЂЄЂϻЁЏϽ ЃϹЄϼЂϸ 
  
Ɋɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɭɡɥɚ ɜ ɰɟɥɨɦ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ ɞɨ ɧɚɱɚɥɚ 
ɩɟɪɢɨɞɚ ɫ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɢɫɫɢɨɧɧɵɯ 
ɨɫɦɨɬɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ 
ɝɢɞɪɨɦɟɬɟɨɩɪɨɝɧɨɡɨɜ. 

ȼ ɩɥɚɧ ɩɨɞɝɨɬɨɜɤɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɦɟɪɨɩɪɢɹɬɢɹ: 

– ɩɪɨɜɟɪɤɚ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɡɚɬɜɨɪɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 
ɪɚɛɨɬɵ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɢ ɦɟɯɚɧɢɡɦɨɜ, ɢɯ ɨɛɫɥɭɠɢɜɚɸɳɢɯ, ɚ ɬɚɤɠɟ 
ɢɫɩɪɚɜɧɨɫɬɢ ɭɩɥɨɬɧɟɧɢɣ; 

– ɩɪɨɜɟɪɤɚ ɝɨɬɨɜɧɨɫɬɢ  ɪɟɲɟɬɤɨɨɱɢɫɬɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ; 
– ɩɪɨɜɟɪɤɚ ɞɟɣɫɬɜɢɹ ɜɨɡɞɭɯɨɨɛɞɭɜɧɨɣ ɫɟɬɢ ɢɥɢ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟɣ 

(ɩɪɢ ɢɯ ɧɚɥɢɱɢɢ); 
– ɩɪɨɜɟɪɤɚ ɢɫɩɪɚɜɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɨɛɨɝɪɟɜɚ ɢ ɭɬɟɩɥɟɧɢɹ ɡɚɬɜɨɪɨɜ, 

ɪɟɲɟɬɨɤ, ɩɚɡɨɜ, ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɢ ɦɟɯɚɧɢɡɦɨɜ ɩɨɞɴɟɦɚ; 
– ɩɨɞɝɨɬɨɜɤɚ ɢ ɩɪɨɜɟɪɤɚ ɭɬɟɩɥɟɧɢɹ ɚɷɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, 

ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ (ɛɚɲɟɧ), ɤɪɵɲɟɤ ɞɪɟɧɚɠɧɵɯ ɥɸɤɨɜ, ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɫɦɨɬɪɨɜɵɯ ɤɨɥɨɞɰɟɜ; 

– ɩɨɞɝɨɬɨɜɤɚ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɩɨɦɟɳɟɧɢɣ, 
ɩɨɞɜɟɪɠɟɧɧɵɯ ɩɪɨɦɨɪɚɠɢɜɚɧɢɸ (ɭɬɟɩɥɟɧɢɟ ɞɜɟɪɟɣ, ɩɪɨɜɟɪɤɚ ɨɬɨɩɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ ɢ ɬ.ɩ.), ɩɪɢɱɟɦ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɩɨɦɟɳɟɧɢɣ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ 
ɩɨɦɟɳɟɧɢɣ ɫ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ; 

– ɩɪɨɜɟɪɤɚ ɢɫɩɪɚɜɧɨɫɬɢ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ 
ɩɪɟɞɨɯɪɚɧɟɧɢɟ ɟɟ ɨɬ ɩɪɨɦɟɪɡɚɧɢɹ; 
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– ɩɪɨɜɟɪɤɚ ɢɫɩɪɚɜɧɨɫɬɢ ɨɫɜɟɳɟɧɢɹ ɢ ɫɜɹɡɢ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɚ 
ɚɤɜɚɬɨɪɢɢ, ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɚɜɚɧɤɚɦɟɪɟ ɢ ɜɨɞɨɫɛɪɨɫɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ, ɜ ɦɟɫɬɚɯ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɚɷɪɚɰɢɨɧɧɵɯ ɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ; 

Ɂɚɬɜɨɪɵ ɫɨɨɪɭɠɟɧɢɹ, ɧɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɢ ɞɚɜɥɟɧɢɢ 
ɫɩɥɨɲɧɨɝɨ ɥɟɞɹɧɨɝɨ ɩɨɥɹ, ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɳɢɳɟɧɵ ɭɫɬɪɨɣɫɬɜɨɦ ɩɨɥɵɧɶɢ. ɉɨɞɞɟɪɠɚɧɢɟ ɩɨɥɵɧɶɢ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ (ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹɦɢ ɢ 
ɛɚɪɛɨɬɚɠɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ), ɚ ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ 
ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɭɬɟɩɥɟɧɢɟ (ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɫɬɚɛɢɥɶɧɨɦ ɜɟɪɯɧɟɦ ɛɶɟɮɟ). 

 ȼ ɩɟɪɢɨɞ ɥɟɞɨɫɬɚɜɚ, ɩɪɢ ɫɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɢɠɟ 0 °ɋ ɢ 
ɨɯɥɚɠɞɟɧɢɢ ɜɨɞɵ ɧɢɠɟ +1 °ɋ, ɧɟɨɛɯɨɞɢɦɚ ɨɪɝɚɧɢɡɚɰɢɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɡɚ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɞɵ ɧɚ ɜɨɞɨɡɚɛɨɪɟ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɦɨɦɟɧɬɚ ɟɟ 
ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ. Ⱦɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɹɜɥɟɧɢɹ ɲɭɝɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɲɭɝɨɫɢɝɧɚɥɢɡɚɬɨɪɨɜ. 

ȼ ɦɟɫɬɧɨɣ ɢɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ ɦɟɫɬɚ ɧɚ ɞɟɪɢɜɚɰɢɨɧɧɨɦ 
ɬɪɚɤɬɟ, ɝɞɟ ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɡɚɛɟɪɟɝɢ, ɞɥɹ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɫɤɚɥɵɜɚɧɢɹ 
ɥɶɞɢɧ ɜ ɰɟɥɹɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɭɜɟɥɢɱɟɧɢɹ ɢɯ ɬɨɥɳɢɧɵ. 

Ƚɨɬɨɜɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɣ ɤ ɪɚɛɨɬɟ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ ɩɪɨɜɟɪɹɟɬɫɹ 
ɤɨɦɢɫɫɢɟɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɤ ɡɢɦɟ. 

 

8.5.4 ϣЂЄГϸЂϾ БϾЅЃϿЇϴІϴЊϼϼ ϗϦϥ ϶ ϴ϶ϴЄϼϽЁЏЉ ЇЅϿЂ϶ϼГЉ 
 
– ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɩɪɢɥɚɝɚɬɶ ɜɫɟ ɭɫɢɥɢɹ ɞɥɹ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɚ 
ɨɪɝɚɧɢɡɚɰɢɹ ɭɫɢɥɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɚɜɚɪɢɣ. 

– ɉɪɢ ɭɝɪɨɡɟ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɟɣɫɬɜɢɹ 
ɩɟɪɫɨɧɚɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɭɫɬɪɚɧɟɧɢɟ ɭɝɪɨɡɵ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ 
ɚɜɚɪɢɢ, ɚ ɜ ɫɥɭɱɚɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɚɜɚɪɢɢ – ɧɚ ɭɦɟɧɶɲɟɧɢɟ 
ɭɳɟɪɛɚ ɨɬ ɚɜɚɪɢɢ. 

– ɉɨɜɪɟɠɞɟɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɧɨɫɹɳɢɟ ɚɜɚɪɢɣɧɵɣ 
ɯɚɪɚɤɬɟɪ, ɫɨɡɞɚɸɳɢɟ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɪɚɛɨɬɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ 
ɬɚɤɠɟ ɜ ɫɥɭɱɚɟ ɢɯ ɛɵɫɬɪɨɝɨ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɝɨ ɪɚɡɜɢɬɢɹ, ɞɨɥɠɧɵ ɭɫɬɪɚɧɹɬɶɫɹ 
ɧɟɦɟɞɥɟɧɧɨ. 

– ɉɪɨɬɢɜɨɚɜɚɪɢɣɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɟ ɡɚɬɜɨɪɵ), 
ɜɨɞɨɨɬɥɢɜɧɵɟ ɢ ɫɩɚɫɚɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɫɦɚɬɪɢɜɚɬɶɫɹ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɢɯ ɨɫɦɨɬɪɚ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɬɞɟɥɶɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ  ɞɟɣɫɬɜɢɣ ɩɟɪɫɨɧɚɥɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ  
ɧɚ Ƚɗɋ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ, ɤɨɬɨɪɵɟ ɢɦɟɥɢ 
ɦɟɫɬɨ ɧɚ ɚɧɚɥɨɝɢɱɧɵɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɢ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɫɰɟɧɚɪɢɢ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨɣ ɢ ɧɚɢɛɨɥɟɟ 
ɬɹɠɟɥɨɣ ɚɜɚɪɢɣ (ɫ ɩɪɨɪɵɜɨɦ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ). ȼ ɫɨɫɬɚɜɟ ɩɪɚɜɢɥ (ɢɧɫɬɪɭɤɰɢɢ) 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɜɟɞɟɧɵ ɜɟɪɨɹɬɧɵɟ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɵɯ 



116 

 

(ɚɜɚɪɢɣɧɵɯ) ɫɢɬɭɚɰɢɣ ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɭɤɚɡɚɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɬɚɤɢɯ ɫɢɬɭɚɰɢɣ, ɩɨ ɫɧɢɠɟɧɢɸ ɭɳɟɪɛɚ ɜ ɫɥɭɱɚɟ 
ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ, ɚ ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɞɟɣɫɬɜɢɹɦ ɩɟɪɫɨɧɚɥɚ ɜ ɭɤɚɡɚɧɧɵɯ ɭɫɥɨɜɢɹɯ. 

 
8.6 ϣЂЄГϸЂϾ ЃЂϸϷЂІЂ϶Ͼϼ ϼ ЃЄЂ϶ϹϸϹЁϼГ ЄϹЀЂЁІϴ ϷϼϸЄЂІϹЉЁϼЋϹЅϾϼЉ 

ЅЂЂЄЇϺϹЁϼϽ 
 
ɉɥɚɧɢɪɨɜɚɧɢɟ ɪɟɦɨɧɬɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɪɚɡɪɚɛɨɬɤɭ:  
– ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɥɚɧɨɜ ɪɟɦɨɧɬɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ  ɧɚ 

5,10,25 ɥɟɬ; 
– ɝɨɞɨɜɵɯ  ɩɥɚɧɨɜ ɪɟɦɨɧɬɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
– ɝɨɞɨɜɵɯ ɩɥɚɧɨɜ ɢ ɝɪɚɮɢɤɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
 

Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɡɪɚɛɨɬɤɭ: 

– ɩɪɨɟɤɬɧɨ-ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɪɟɦɨɧɬɭ  
– ɩɪɨɜɟɞɟɧɢɟ ɡɚɤɭɩɨɱɧɵɯ ɩɪɨɰɟɞɭɪ ɩɨ ɜɵɛɨɪɭ ɩɨɞɪɹɞɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɚ 
– ɨɪɝɚɧɢɡɚɰɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 

ɨɛɴɟɤɬɟ  
 

8.7 ϞЄϴІϾϴГ ϷϼϸЄЂϿЂϷϼЋϹЅϾϴГ ЉϴЄϴϾІϹЄϼЅІϼϾϴ ϼЅЃЂϿАϻЇϹЀЏЉ 
϶ЂϸЁЏЉ ЄϹЅЇЄЅЂ϶ (϶ЂϸЂІЂϾϴ)  ϼ ϶ЂϸЂЉЂϻГϽЅІ϶ϹЁЁϴГ ЅЉϹЀϴ ϗϱϥ 

 
Ɋɟɤɚ Ⱦɟɛɟɞ,  ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ ɏɪɚɦɢ,  ɩɪɨɬɟɤɚɟɬ ɜ Ⱥɪɦɟɧɢɢ.  Ɋɟɤɚ 

ɏɪɚɦɢ ɹɜɥɹɟɬɫɹ ɩɪɚɜɵɦ ɩɪɢɬɨɤɨɦ Ʉɭɪɵ. Ɉɛɪɚɡɭɟɬɫɹ ɫɥɢɹɧɢɟɦ ɞɜɭɯ ɪɟɤ ɉɚɦɛɚɤ 
ɢ Ⱦɡɚɪɨɝɟɬ ɜ ɫɟɥɟ Ⱦɫɟɯ. Ⱦɥɢɧɚ  ɪɟɤɢ – 178 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ – 4050 ɤɦ². 
 

8.8 ϕЏІЂ϶ЏϹ ЅЄϹϸЁϹЀЁЂϷЂϿϹІЁϼϹ ϸϴІЏ (ЃЂϿЂ϶ЂϸАГ - ЁϴЋϴϿЂ, ЃϼϾ ϼ 
ЂϾЂЁЋϴЁϼϹ; ЃЂГ϶ϿϹЁϼГ ЌЇϷϼ; ϻϴЀϹЄϻϴЁϼГ ϵАϹЈϴ)  

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɢɞɪɨɝɪɚɮɨɦ ɪɟɤɢ ɧɚɱɚɥɨ ɩɨɥɨɜɨɞɶɹ ɩɪɢɭɪɨɱɟɧɨ ɤ 

ɫɟɪɟɞɢɧɟ ɦɚɪɬɚ, ɩɢɤ ɩɨɥɨɜɨɞɶɹ ɜ ɧɚɱɚɥɟ ɢɸɥɹ, ɜ ɚɜɝɭɫɬɟ ɧɚɱɢɧɚɸɬɫɹ ɞɨɠɞɟɜɵɟ 
ɩɚɜɨɞɤɢ, ɧɚ ɪɟɤɟ Ⱦɟɛɟɞ ɲɭɝɚ ɧɟ ɨɛɪɚɡɭɟɬɫɹ, ɦɢɧɭɫɨɜɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ ɧɚɱɢɧɚɸɬɫɹ ɜ ɞɟɤɚɛɪɟ ɦɟɫɹɰɟ, ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɜ ɮɟɜɪɚɥɟ, ɥɟɞɨɫɬɚɜ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɫɬɭɩɚɟɬ ɜ ɹɧɜɚɪɟ ɦɟɫɹɰɟ. ɇɚ ɪɢɫɭɧɤɟ 8.2 ɩɪɟɞɫɬɚɜɥɟɧ 
ɝɢɞɪɨɝɪɚɮ ɪɟɤɢ Ⱦɟɛɟɞ. 
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Ɋɢɫɭɧɨɤ 8.2 – Ƚɢɞɪɨɝɪɚɮ ɪɟɤɢ Ⱦɟɛɟɞ 
 

8.9 ϛЁϴЋϹЁϼГ ЉϴЄϴϾІϹЄЁЏЉ ϵЏІЂ϶ЏЉ ЄϴЅЉЂϸЂ϶ ϶ЂϸЏ ЃЄϼ ϶ϹЅϹЁЁϹЀ 
ЃЂϿЂ϶ЂϸАϹ ϶ ЅІ϶ЂЄϹ ϗϱϥ (ЅЄϹϸЁϹЀЁЂϷЂϿϹІЁϼϽ ϼϻ ЀϴϾЅϼЀϴϿАЁЏЉ 
ЁϴϵϿВϸϹЁЁЏЉ, ЅЄϹϸЁϹЀϹЅГЋЁЏϹ ЄϴЅЉЂϸЏ ϶ЂϸЏ, ЀϴϾЅϼЀϴϿАЁЏϽ ϼ 
ЀϼЁϼЀϴϿАЁЏϽ  ϼϻ ЁϴϵϿВϸϹЁЁЏЉ ЄϴЅЉЂϸЂ϶)  

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ  ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦ ɪɹɞɨɦ ɪɟɤɢ Ⱦɟɛɟɞ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 

ɪɚɫɯɨɞ ɢɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɧɵɯ ɫɨɫɬɚɜɥɹɟɬ: 58 ɦ3/c, ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ 
ɪɚɫɯɨɞɵ  ɜɨɞɵ ɫɨɫɬɚɜɥɹɸɬ: ɦɚɤɫɢɦɚɥɶɧɵɣ 83 ɦ3/c ɢ ɦɢɧɢɦɚɥɶɧɵɣ 19 ɦ3/c ɢɡ 
ɧɚɛɥɸɞɟɧɧɵɯ. 

Ɋɚɫɯɨɞɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɥɢɱɢɧɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.1 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɥɢɱɢɧɟ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

P,% 0,01 0,1 1 5 10 20 30 50 70 75 80 90 95 99 99,9 
Q, 

ɦ3/ɫ 
141 131 120 109 104 98 94 87 82 78 76 70 66 57 49 

 
8.10 ϛЁϴЋϹЁϼГ ЀϴϾЅϼЀϴϿАЁЏЉ ЄϴЅЉЂϸЂ϶, ЃЄЂЃЇЅϾϴϹЀЏЉ ЋϹЄϹϻ ϾϴϺϸЂϹ 

ЅЂЂЄЇϺϹЁϼϹ, ϶ϾϿВЋϴГ ІЇЄϵϼЁЏ ϗϱϥ, ЃЄϼ ЁЂЄЀϴϿАЁЂЀ ϼ ЈЂЄЅϼЄЂ϶ϴЁЁЂЀ 
ЃЂϸЃЂЄЁЏЉ ЇЄЂ϶ЁГЉ 

 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɇɉɍ 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ58 ɩ.8.26, ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ 
ɇɉɍ=1107 ɦ, ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ. 
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ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ɡɚɬɜɨɪɨɜ ɧɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɟ ɛɨɥɟɟ ɲɟɫɬɢ ɫɥɟɞɭɟɬ 
ɭɱɢɬɵɜɚɬɶ ɜɟɪɨɹɬɧɭɸ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ ɡɚɬɜɨɪɚ ɢ ɢɫɤɥɸɱɚɬɶ 
ɨɞɢɧ ɩɪɨɥɟɬ ɢɡ ɪɚɫɱɟɬɚ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ.  

ɇɚ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɩɪɟɞɭɫɦɨɬɪɟɧɨ 2 ɡɚɬɜɨɪɚ ɧɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɟ, 
ɩɨ ɷɬɨɦɭ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɚɜɨɞɤɚ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɭɱɚɫɬɜɭɸɬ ɜɫɟ ɞɜɚ 
ɩɪɨɥёɬɚ.  

Ɋɚɛɨɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ ɩɟɪɢɨɞ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɨɱɧɵɯ ɪɚɫɯɨɞɨɜ ɞɨɥɠɧɚ 
ɛɵɬɶ ɨɛɨɫɧɨɜɚɧɚ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ  ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɭɫɥɨɜɢɣ ɟɟ 
ɪɚɛɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɜɟɪɨɹɬɧɨɫɬɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɧɚ Ƚɗɋ, ɚ ɬɚɤɠɟ 
ɮɚɤɬɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɧɚ Ƚɗɋ. ȼ ɥɸɛɨɦ ɫɥɭɱɚɟ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, 
ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ, ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ: 
(n-1) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɨ ɲɟɫɬɢ ɜɤɥɸɱɢɬɟɥɶɧɨ; 
ɇɚ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2, ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ 2 ȽȺ, ɩɨ ɷɬɨɦɭ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɚɜɨɞɤɨɜ 
ɭɱɢɬɵɜɚɟɦ 1 ȽȺ. 

Ⱦɥɹ ɫɪɟɞɧɟɧɚɩɨɪɧɵɯ ɝɢɞɪɨɭɡɥɨɜ ɩɪɢ ɫɧɢɠɟɧɢɢ ɧɚɩɨɪɨɜ ɧɚ ɝɢɞɪɨɚɝɪɟɝɚɬɵ 
ɧɢɠɟ ɞɨɩɭɫɬɢɦɵɯ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɢɞɪɨɬɭɪɛɢɧ ɢɥɢ ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧ ɜ ɪɚɫɱɟɬɚɯ ɩɪɨɩɭɫɤɚ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɧɟ ɞɨɥɠɧɚ ɭɱɢɬɵɜɚɬɶɫɹ. 

Ɋɚɫɯɨɞ ɱɟɪɟɡ 1 ȽȺ:  ܳଵʒʏ =  ͵ͻ,ʹ ˏଷ/˔ ; 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɞɧɨ ɨɬɜɟɪɫɬɢɟ ɜɨɞɨɫɛɪɨɫɚ  ܳ˅ˑˇ =  ͵ͳ,ͳ ˏଷ/˔ ; 
ɋɭɦɦɚɪɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ɫɨɫɬɚɜɢɬ: 
 
 ܳ˔˖ˏ  =  ʹ ∙ ͵ͳ,ͳ + ͵ͻ,ʹ + ͳͺ =  ͳʹͲ ˏଷ/˔, 
 

ɝɞɟ ͳͺ ˏଷ/˔ – ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ  ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
 ܳଵ% = ͳʹͲ ˏଷ/˔ – ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ 

Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɩɪɨɩɭɫɤɚɟɬɫɹ ɱɟɪɟɡ ɜɫɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɚ, 1 ȽȺ ɢ ɫ 
ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɟɦ  ɱɚɫɬɢ ɪɚɫɯɨɞɚ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

 
ɉɪɨɩɭɫɤ ɞɨɠɞɟɜɨɝɨ ɩɚɜɨɞɤɚ 
ȼ ɩɟɪɢɨɞ ɩɪɨɩɭɫɤɚ ɞɨɠɞɟɜɨɝɨ ɩɚɜɨɞɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɩɨ 

ɷɬɨɦɭ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɢ ɩɪɢɬɨɤɚ ɧɟɜɨɡɦɨɠɧɨ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɞɨɠɞɟɜɨɣ 
ɩɚɜɨɞɨɤ ɦɨɠɟɦ ɩɪɨɩɭɫɤɚɬɶ ɱɟɪɟɡ ɜɫɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɚ ɢ 1 ȽȺ, 

ɋɭɦɦɚɪɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ  ɩɪɢ ɞɨɠɞɟɜɨɦ ɩɚɜɨɞɤɟ  ɫɨɫɬɚɜɢɬ: 
 
  ܳ ˔˖ˏ =  ʹ ∙ ͵ͳ,ͳ + ͵ͻ,ʹ =  ͳͲͳ,Ͷ ˏଷ/˔ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɨɠɞɟɜɨɝɨ ɩɚɜɨɞɤɚ ɛɵɥ ɡɚɮɢɤɫɢɪɨɜɚɧ ɜ ɚɜɝɭɫɬɟ 

1986 ɝɨɞɚ ɢ ɫɨɫɬɚɜɢɥ 90 ɦ3/c - ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɨɠɞɟɜɨɝɨ 
ɩɚɜɨɞɤɚ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɭɫɩɟɲɧɨ ɩɪɨɩɭɫɤɚɟɬɫɹ. 
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Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ Ɏɉɍ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ58 ɩ. 8.27 ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ 

ɜɨɞɵ ɧɚ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢ ɧɚɢɜɵɫɲɟɦ ɬɟɯɧɢɱɟɫɤɢ 
ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨɦ Ɏɉɍ = 1108 ɦ, ɜɫɟɦɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ ɝɢɞɪɨɭɡɥɚ, ɜɤɥɸɱɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ, 
ɝɢɞɪɨɬɭɪɛɢɧɵ Ƚɗɋ, ɩɪɢ ɷɬɨɦ, ɭɱɢɬɵɜɚɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɫɬɶ ɩɪɨɯɨɠɞɟɧɢɹ ɩɢɤɚ 
ɩɚɜɨɞɤɚ, ɞɨɩɭɫɤɚɟɬɫɹ: 

– ɭɦɟɧɶɲɟɧɢɟ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ; 
– ɧɚɪɭɲɟɧɢɟ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɧɟ 

ɩɪɢɜɨɞɹɳɟɟ ɤ ɫɨɡɞɚɧɢɸ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɧɚ ɨɛɴɟɤɬɚɯ - ɩɨɬɪɟɛɢɬɟɥɹɯ ɜɨɞɵ; 
– ɩɨɜɪɟɠɞɟɧɢɟ ɪɟɡɟɪɜɧɵɯ ɜɨɞɨɫɛɪɨɫɨɜ, ɧɟ ɫɧɢɠɚɸɳɟɟ ɧɚɞɟɠɧɨɫɬɢ 

ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
– ɩɪɨɩɭɫɤ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɜɨɞɵ ɡɚɦɤɧɭɬɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ 

ɩɟɪɟɦɟɧɧɵɯ ɪɟɠɢɦɚɯ, ɧɟ ɩɪɢɜɨɞɹɳɢɣ ɤ ɪɚɡɪɭɲɟɧɢɸ ɜɨɞɨɜɨɞɨɜ; 
– ɪɚɡɦɵɜ ɪɭɫɥɚ ɢ ɛɟɪɟɝɨɜɵɯ ɫɤɥɨɧɨɜ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ, ɧɟ 

ɭɝɪɨɠɚɸɳɢɣ ɪɚɡɪɭɲɟɧɢɟɦ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɫɟɥɢɬɟɛɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɢ 
ɬɟɪɪɢɬɨɪɢɣ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɨɫɥɟɞɫɬɜɢɹ ɪɚɡɦɵɜɚ ɦɨɝɭɬ ɛɵɬɶ 
ɭɫɬɪɚɧɟɧɵ ɩɨɫɥɟ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ. 

ɍɱɟɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɜ ɫɥɭɱɚɟ ɩɪɨɩɭɫɤɚ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 

 
Ɂɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɢ ɩɪɨɩɭɫɤ ɩɨɥɨɜɨɞɶɹ ɩɪɢ ɨɬɦɟɬɤɟ Ɏɉɍ: 
Ɋɚɫɯɨɞ ɱɟɪɟɡ 1 ȽȺ: ܳଵʒʏ =  ͵ͻ,ʹ ˏଷ/˔ 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɞɧɨ ɨɬɜɟɪɫɬɢɟ ɜɨɞɨɫɛɪɨɫɚ:  ܳ˅ˑˇ =  ͵Ͷ ˏଷ/˔ ; 
ɋɭɦɦɚɪɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ 

ɫɨɫɬɚɜɢɬ: 
 ܳ˔˖ˏ  =  ʹ ∙ ͵Ͷ + ͵ͻ,ʹ + ʹͶ =  ͳ͵ͳ ˏଷ/˔, 
 

ɝɞɟ 24 ɦ3/ɫ – ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
 ܳ଴,ଵ% = ͳ͵ͳ ˏଷ/˔ – ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ 
Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɩɪɨɩɭɫɤɚɟɬɫɹ ɱɟɪɟɡ ɜɫɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɚ, 1 ȽȺ ɢ ɫ 
ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɟɦ ɱɚɫɬɢ ɪɚɫɯɨɞɚ ɜ  ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

 
ɉɪɨɩɭɫɤ ɞɨɠɞɟɜɨɝɨ ɩɚɜɨɞɤɚ 
ȼ ɩɟɪɢɨɞ ɩɪɨɩɭɫɤɚ ɞɨɠɞɟɜɨɝɨ ɩɚɜɨɞɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɩɨ 

ɷɬɨɦɭ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɢ ɩɪɢɬɨɤɚ ɧɟɜɨɡɦɨɠɧɨ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɞɨɠɞɟɜɨɣ 
ɩɚɜɨɞɨɤ ɦɨɠɟɦ ɩɪɨɩɭɫɤɚɬɶ ɱɟɪɟɡ ɜɫɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɚ ɢ 1 ȽȺ. 

ɋɭɦɦɚɪɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ  ɪɚɫɯɨɞ  ɩɪɢ ɞɨɠɞɟɜɨɦ ɩɚɜɨɞɤɟ ɫɨɫɬɚɜɢɬ: 
 ܳ˔˖ˏ =  ʹ ∙ ͵Ͷ + ͵ͻ,ʹ =  ͳͲ͹,ʹ ˏଷ/˔   
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Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɨɠɞɟɜɨɝɨ ɩɚɜɨɞɤɚ ɛɵɥ ɡɚɮɢɤɫɢɪɨɜɚɧ ɜ ɚɜɝɭɫɬɟ 
1986 ɝɨɞɚ ɢ ɫɨɫɬɚɜɢɥ 90 ɦ3/c – ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɨɠɞɟɜɨɝɨ 
ɩɚɜɨɞɤɚ ɞɥɹ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɭɫɩɟɲɧɨ ɩɪɨɩɭɫɤɚɟɬɫɹ. 

 
8.11 ϢІЀϹІϾϼ ЃЄϹϸϹϿАЁЏЉ ϼ ЄϴϵЂЋϼЉ ЇЄЂ϶ЁϹϽ ϵАϹЈЂ϶ ϗϱϥ 

 
ɍɪɨɜɧɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ  
 
Ɋɚɛɨɱɢɣ ɭɪɨɜɟɧɶ: 
 
ɇɉɍ = 1107 ɦ (ɧɨɪɦɚɥɶɧɵɣ  ɩɨɞɩɨɪɧɵɣ  ɭɪɨɜɟɧɶ)  
 
ɉɪɟɞɟɥɶɧɵɟ ɭɪɨɜɧɢ: 
 
Ɏɉɍ = 1108 ɦ (ɮɨɪɫɢɪɨɜɚɧɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ); 
 
ɍɆɈ = 1102 ɦ (ɍɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ); 
 
ɍɪɨɜɧɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ  
 
ɍɇȻ(Q0,1%): 1085,90 ɦ 
 
ɍɇȻ(Q1%): 1085,70 ɦ 

 
8.12 ϦϴЄϼЄЂ϶ЂЋЁЏϹ ЉϴЄϴϾІϹЄϼЅІϼϾϼ ϶ЂϸЂЃЄЂЃЇЅϾЁЏЉ ЂІ϶ϹЄЅІϼϽ 

 
ȼ ɬɚɛɥɢɰɟ 8.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ 

Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2. 
 
Ɍɚɛɥɢɰɚ 8.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 

ɍɪɨɜɟɧɶ ɜɨɞɵ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɦ 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
ɬɭɪɛɢɧɵ, ɦ3/c 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ 
ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɚ, ɦ3/c 

Ɏɉɍ = 1108 39,2 34,0 
ɇɉɍ= 1107 39,2 31,1 
ɍɆɈ = 1102 39,2 0,0 (ɨɬɦɟɬɤɚ ɩɨɪɨɝɚ ɜɨɞɨɫɛɪɨɫɚ 1103ɦ.) 

 
8.13 ϥЂЅІϴ϶ ϼ ЂϵЎϹЀ БϾЅЃϿЇϴІϴЊϼЂЁЁЂϷЂ ϾЂЁІЄЂϿГ ϻϴ ЅЂЅІЂГЁϼϹЀ ϼ 

ЄϴϵЂІЂϽ ϷϼϸЄЂІϹЉЁϼЋϹЅϾϼЉ ЅЂЂЄЇϺϹЁϼϽ 

 
ɇɚ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɨɪɝɚɧɢɡɨɜɚɧɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɤɨɧɬɪɨɥɹ: 
 
– Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ (ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɟɠɢɦ ɫɨɨɪɭɠɟɧɢɹ, 

ɨɫɧɨɜɚɧɢɹ ɢ ɛɟɪɟɝɨɜɵɯ ɦɚɫɫɢɜɨɜ, ɫɨɩɪɹɠɟɧɢɣ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ: ɰɟɦɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ); 
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– Ƚɟɨɞɟɡɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ (ɨɛɳɢɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ 
ɫɨɨɪɭɠɟɧɢɹ, ɟɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɨɫɧɨɜɚɧɢɹ); 

– Ʉɨɧɬɪɨɥɶ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫɨɨɪɭɠɟɧɢɹ ɢ ɨɫɧɨɜɚɧɢɹ (ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɟɥɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɜ 
ɨɫɧɨɜɚɧɢɢ, ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɤɚɤ ɦɚɬɟɪɢɚɥɚ, ɞɟɮɨɪɦɚɰɢɢ) 

– Ɍɟɦɩɟɪɚɬɭɪɧɵɣ  ɤɨɧɬɪɨɥɶ (ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɫɨɨɪɭɠɟɧɢɹ, 
ɨɫɧɨɜɚɧɢɹ, ɜɨɞɨɯɪɚɧɢɥɢɳɚ); 

– ɋɟɣɫɦɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ (ɢɫɯɨɞɹ ɢɡ ɋɉ 58.13330.2012 ɩ.6.11); 
 
ɇɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ II ɤɥɚɫɫɚ ɜ ɪɚɣɨɧɚɯ ɫ ɫɟɣɫɦɢɱɧɨɫɬɶɸ 
8 ɛɚɥɥɨɜ ɢ ɜɵɲɟ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɫɩɟɰɢɚɥɶɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ ɢ ɢɫɩɵɬɚɧɢɣ: 
– ɢɧɠɟɧɟɪɧɨ-ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɢɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɛɨɬɨɣ ɫɨɨɪɭɠɟɧɢɣ 

ɢ ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɣ (ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɢɣ ɦɨɧɢɬɨɪɢɧɝ); 
– ɢɧɠɟɧɟɪɧɨ-ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɧɚɛɥɸɞɟɧɢɹ ɜ ɡɨɧɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɛɥɢɡɢ ɫɬɜɨɪɚ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɢɯ ɬɟɪɪɢɬɨɪɢɹɯ; 
– ɬɟɫɬɨɜɵɟ ɢɫɩɵɬɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ (ɞɢɧɚɦɢɱɟɫɤɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ) ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɫɩɨɪɬɨɜ.) 
 

8.14 ϣϹЄϹЋϹЁА ЂЅЁЂ϶ЁЏЉ ϾЂЁІЄЂϿϼЄЇϹЀЏЉ ϾЂϿϼЋϹЅІ϶ϹЁЁЏЉ ϼ 
ϾϴЋϹЅІ϶ϹЁЁЏЉ ЃЂϾϴϻϴІϹϿϹϽ ЅЂЅІЂГЁϼГ ϷϼϸЄЂІϹЉЁϼЋϹЅϾϼЉ ЅЂЂЄЇϺϹЁϼϽ 

 
Ⱦɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɛɟɬɨɧɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ 
(ɢɡɦɟɪɹɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢ ɜɵɱɢɫɥɹɟɦɵɟ ɧɚ ɨɫɧɨɜɟ 
ɢɡɦɟɪɟɧɢɣ) ɩɨɤɚɡɚɬɟɥɢ: 

– ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɞɟɮɨɪɦɚɰɢɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɨɫɧɨɜɚɧɢɣ (ɜ ɩɪɟɞɟɥɚɯ ɚɤɬɢɜɧɨɣ ɡɨɧɵ) ɢ ɩɪɢɤɨɧɬɚɤɬɧɨɣ ɡɨɧɵ; 

– ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɨɨɪɭɠɟɧɢɹɯ ɢ ɢɯ ɨɫɧɨɜɚɧɢɹɯ (ɛɟɬɨɧ, ɚɪɦɚɬɭɪɚ, ɫɤɚɥɚ, 
ɝɪɭɧɬ ɢ ɞɪɭɝɢɟ); 

– ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɨɧɬɚɤɬɟ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫ ɨɫɧɨɜɚɧɢɟɦ, ɫ 
ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɡɚɫɵɩɤɚɦɢ ɢ ɡɟɦɥɹɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ; 

– ɩɚɪɚɦɟɬɪɵ ɫɟɣɫɦɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɨɫɧɨɜɚɧɢɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɪɟɚɤɰɢɢ ɫɨɨɪɭɠɟɧɢɣ; 

– ɜɡɚɢɦɧɵɟ ɫɦɟɳɟɧɢɹ ɩɨ ɦɟɠɫɟɤɰɢɨɧɧɵɦ ɲɜɚɦ ɛɟɬɨɧɧɵɯ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 

– ɪɚɫɤɪɵɬɢɟ ɬɪɟɳɢɧ, ɦɟɠɛɥɨɱɧɵɯ ɲɜɨɜ ɜ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɫɨɨɪɭɠɟɧɢɹɯ; 

– ɝɥɭɛɢɧɭ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɬɪɟɳɢɧɵ ɩɨ ɤɨɧɬɚɤɬɭ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
ɫɨ ɫɤɚɥɶɧɵɦ ɨɫɧɨɜɚɧɢɟɦ; 

– ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɯɚɪɚɤɬɟɪɧɵɯ ɫɟɱɟɧɢɣ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ; 

– ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ; 
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– ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɧɚɩɨɪɵ; 
– ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɩɨɞɨɲɜɵ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
– ɬɟɦɩɟɪɚɬɭɪɭ ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɯ ɨɫɧɨɜɚɧɢɣ ɜ ɩɪɢɤɨɧɬɚɤɬɧɨɣ ɡɨɧɟ; 
– ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɦɵɜɚ ɪɭɫɥɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 
 
Ⱦɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɬɚɤɠɟ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɧɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ, ɤ 
ɱɢɫɥɭ ɤɨɬɨɪɵɯ ɨɬɧɨɫɹɬɫɹ: 

– ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ; 
– ɞɚɜɥɟɧɢɟ ɮɢɥɶɬɪɭɸɳɟɣ ɜɨɞɵ; 
– ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɢɯ ɫɨɨɪɭɠɟɧɢɟ ɫɪɟɞ (ɜɨɡɞɭɯɚ, ɜɨɞɵ); 
– ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ; 
– ɜɨɡɞɟɣɫɬɜɢɟ ɥɶɞɚ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɢ ɦɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
– ɞɢɧɚɦɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɟ; 
– ɫɟɣɫɦɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ 
– ɜɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ  
 
Ɉɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫ ɭɱɟɬɨɦ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
– ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɤɨɦɩɨɧɨɜɨɱɧɵɯ ɪɟɲɟɧɢɣ ɢ ɭɫɥɨɜɢɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɩɨɥɨɠɟɧɢɹɦ ɩɪɨɟɤɬɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ, ɚ ɬɚɤɠɟ 
ɫɨɜɪɟɦɟɧɧɵɦ ɦɟɬɨɞɚɦ ɪɚɫɱɟɬɨɜ ɢ ɦɟɬɨɞɚɦ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ȽɌɋ;  

– ɨɩɚɫɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ ɩɪɢɧɹɬɵɯ ɜ ɩɪɨɟɤɬɟ ɪɚɫɱɟɬɧɵɯ ɭɪɨɜɧɟɣ 
ɜɨɡɦɨɠɧɵɯ ɩɪɢɪɨɞɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ; 

– ɢɡɦɟɧɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɬɟɪɢɚɥɨɜ ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɫɜɨɣɫɬɜ ɩɨɪɨɞ 
ɨɫɧɨɜɚɧɢɣ; 

– ɢɡɦɟɧɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɛɪɨɫɧɵɯ ɢ 
ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɭɪɚ; 

– ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɫɬɨɹɧɢɹ, 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɪɟɞɫɬɜɚɦɢ ɢɡɦɟɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɨɰɟɧɢɜɚɟɦɵɯ ɧɚ ɷɤɫɩɟɪɬɧɨɣ 
ɨɫɧɨɜɟ (ɜ ɬɨɦ ɱɢɫɥɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɜɢɡɭɚɥɶɧɨ);  

– ɨɰɟɧɨɤ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣ ɢ ɫɨɫɬɨɹɧɢɹ 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ȽɌɋ;  

– ɫɨɨɬɜɟɬɫɬɜɢɹ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦ ɢ ɩɪɚɜɢɥ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
ɗɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɟ ɢ ɜɢɡɭɚɥɶɧɨɦɭ ɤɨɧɬɪɨɥɸ ɩɨɞɥɟɠɚɬ ɫɥɟɞɭɸɳɢɟ 

ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɨɩɨɥɡɧɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɥɨɤɚɥɶɧɵɟ, ɛɟɪɟɝɨɜɵɯ ɫɤɥɨɧɨɜ, ɚɛɪɚɡɢɹ 

ɛɟɪɟɝɨɜ, ɨɜɪɚɝɨɨɛɪɚɡɨɜɚɧɢɟ; 
– ɞɟɮɨɪɦɚɰɢɹ, ɢɡɧɨɫ ɢ ɤɨɪɪɨɡɢɹ ɛɟɬɨɧɧɵɯ, ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɫɨɨɪɭɠɟɧɢɣ; 
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– ɧɚɥɢɱɢɟ ɩɨɥɨɫɬɟɣ ɢ ɤɚɜɟɪɧ ɜ ɨɫɧɨɜɚɧɢɢ ɢ ɬɟɥɟ ɫɨɨɪɭɠɟɧɢɣ; 
– ɧɚɥɢɱɢɟ ɢ ɪɚɡɜɢɬɢɟ ɬɪɟɳɢɧ ɢ ɞɪɭɝɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɝɪɚɧɹɯ 

ɫɨɨɪɭɠɟɧɢɣ, ɜ ɡɨɧɚɯ ɫɨɩɪɹɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɫɧɨɜɚɧɢɣ ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɜ 
ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ; 

– ɩɪɨɬɟɱɤɢ ɜ ɩɨɬɟɪɧɚɯ ɫɨɨɪɭɠɟɧɢɣ, ɫɥɟɞɵ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɛɟɬɨɧɚ; 
– ɡɚɫɨɪɟɧɢɟ, ɡɚɪɚɫɬɚɧɢɟ, ɩɟɪɟɦɟɪɡɚɧɢɟ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ; 
– ɧɚɥɟɞɢ ɧɚ ɜɵɯɨɞɚɯ ɮɢɥɶɬɪɭɸɳɟɣ ɜɨɞɵ; 
– ɜɵɫɚɱɢɜɚɧɢɟ ɜɨɞɵ ɢ ɧɚɦɨɤɚɧɢɟ ɫɤɥɨɧɨɜ, ɡɚɛɨɥɚɱɢɜɚɧɢɟ, ɩɨɹɜɥɟɧɢɟ 

ɤɥɸɱɟɣ ɢ ɝɪɢɮɨɧɨɜ; 
– ɧɚɥɢɱɢɟ ɦɭɬɧɨɫɬɢ ɮɢɥɶɬɪɭɸɳɟɣ ɜɨɞɵ; 
– ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɬɪɚɤɬɚ ɢ 

ɪɚɡɦɵɜɵ ɪɭɫɥɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
– ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɡɚɬɜɨɪɨɜ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ, ɤɪɚɧɨɜɨɝɨ ɢ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
– ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ; 
– ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɨɛɴɟɦɵ ɢ ɭɪɨɜɟɧɶ ɧɚɧɨɫɨɜ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 
8.15 ϖϹϸЂЀЂЅІА ϼ ϼЅЃЂϿЁϼІϹϿАЁЏϹ ЅЉϹЀЏ ЄϴϻЀϹЍϹЁϼГ ϶ЅϹϽ 

ϾЂЁІЄЂϿАЁЂ-ϼϻЀϹЄϼІϹϿАЁЂϽ ϴЃЃϴЄϴІЇЄЏ (ϞϜϔ) ϸϿГ ЁϴϵϿВϸϹЁϼГ ϻϴ 
ЅЂЅІЂГЁϼϹЀ ϷϼϸЄЂІϹЉЁϼЋϹЅϾϼЉ ЅЂЂЄЇϺϹЁϼϽ ϼ ϾЂЁІЄЂϿГ ϻϴ ЄϹϺϼЀЂЀ ϶ЂϸЂІЂϾϴ  

 
Ɋɚɡɦɟɳɟɧɢɟ ɄɂȺ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɨɧɬɪɨɥɹ ɡɚ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ, ɜɵɩɨɥɧɟɧɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
– ɞɚɬɱɢɤɢ ɪɚɡɦɟɳɟɧɵ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɫɨɨɪɭɠɟɧɢɹ;  
– ɞɚɬɱɢɤɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜɞɨɥɶ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɬɜɨɪɨɜ, ɜɤɥɸɱɚɸɳɢɯ 

ɧɟɫɤɨɥɶɤɨ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɨɱɟɤ; 
– ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɬɜɨɪɨɜ ɜ ɩɥɚɧɟ: 3 
– ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɬɜɨɪɨɜ ɩɨ ɜɵɫɨɬɟ: 3 
– ɛɨɥɶɲɢɧɫɬɜɨ ɞɚɬɱɢɤɨɜ ɄɂȺ ɨɛɥɚɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ; 
– Ⱦɟɛɟɞɫɤɚɹ Ƚɗɋ-2 ɨɛɨɪɭɞɨɜɚɧɚ ȺɋȾɄ (ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ); 
Ɂɧɚɱɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ (ɂȾɋ), ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ 
ɯɪɚɧɢɬɶ ɞɚɧɧɵɟ, ɧɨ ɢ ɜɵɩɨɥɧɹɬɶ ɚɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɩɭɬɟɦ 
ɫɪɚɜɧɟɧɢɹ ɫ ɤɪɢɬɟɪɢɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ.  
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8.16 ϠϹІЂϸϼϾϼ ϶ЏЃЂϿЁϹЁϼГ ϼϻЀϹЄϹЁϼϽ ЃЂ ϞϜϔ, ЀϹІЂϸϼϾϴ ЂϵЄϴϵЂІϾϼ 
ϼ ϴЁϴϿϼϻϴ ϸϴЁЁЏЉ ЁϴϵϿВϸϹЁϼϽ 

 
Ɇɟɬɨɞɢɤɚ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɡɞɟɥɵ: 
ɚ) ɋɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɜɨɞɢɬɫɹ ɩɟɪɟɱɟɧɶ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɢɡɦɟɪɟɧɢɣ. 

ɛ) Ɇɟɬɨɞ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɜɨɞɢɬɫɹ ɮɢɡɢɱɟɫɤɢɣ ɩɪɢɧɰɢɩ, ɩɨɥɨɠɟɧɧɵɣ ɜ 
ɨɫɧɨɜɭ ɢɡɦɟɪɟɧɢɣ. 

ɜ) ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɜɨɞɹɬɫɹ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ 
ɩɚɪɚɦɟɬɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɦɟɫɬɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ ɧɚ 
ɨɛɴɟɤɬɟ ɢɡɦɟɪɟɧɢɣ. 

ɝ) ɉɨɞɝɨɬɨɜɤɚ ɤ ɜɵɩɨɥɧɟɧɢɸ ɢɡɦɟɪɟɧɢɣ. ɋɨɞɟɪɠɢɬ ɬɪɟɛɨɜɚɧɢɟ ɩɪɨɜɟɪɤɢ 
ɧɚɥɢɱɢɹ ɢ ɫɪɨɤɨɜ ɞɟɣɫɬɜɢɹ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɫɪɟɞɫɬɜɚ 
ɢɡɦɟɪɟɧɢɹ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɪɚɜɢɥɚ ɢɯ ɦɨɧɬɚɠɚ ɧɚ ɨɛɴɟɤɬɟ 
ɢɡɦɟɪɟɧɢɣ. 

ɞ) ɉɪɨɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɜɨɞɹɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢ ɩɨɪɹɞɨɤ 
ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɵ ɢ ɩɨɪɹɞɨɤ 
ɪɟɝɢɫɬɪɚɰɢɢ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ. 

ɟ) Ɉɛɪɚɛɨɬɤɚ ɢ ɨɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ. ɉɪɢɜɨɞɹɬɫɹ ɩɨɪɹɞɨɤ ɢ 
ɫɩɨɫɨɛɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɬɨɱɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ ɢ ɫɬɟɩɟɧɢ ɨɤɪɭɝɥɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

ɠ) Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɜɚɥɢɮɢɤɚɰɢɢ ɨɩɟɪɚɬɨɪɨɜ. ɍɤɚɡɵɜɚɸɬ ɤɜɚɥɢɮɢɤɚɰɢɸ 
ɨɩɟɪɚɬɨɪɚ ɢ ɩɟɪɟɱɟɧɶ ɇɌȾ, ɤɨɬɨɪɵɟ ɨɧ ɞɨɥɠɟɧ ɢɡɭɱɢɬɶ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ 
ɢɡɦɟɪɟɧɢɣ. 

ɡ) Ɍɪɟɛɨɜɚɧɢɹ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɏɨɪɦɭɥɢɪɭɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɫ ɭɤɚɡɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɇɌȾ. 

ɢ) Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɦɟɬɨɞɚɦɢ ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ 
ɚɧɚɥɢɡɚ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ:  

– ɚɧɚɥɢɡ, ɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɱɟɬɧɵɯ ɫɯɟɦ, 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɪɚɫɱɟɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɨɪɭɠɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɨɜɪɟɦɟɧɧɵɯ ɋɇɢɉ ɢ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɹ; 

– ɪɚɡɪɚɛɨɬɤɭ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɫɨɨɪɭɠɟɧɢɹ ɫ ɭɱɟɬɨɦ 
ɩɨɤɚɡɚɬɟɥɟɣ ɟɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɩɟɪɢɨɞ ɞɥɢɬɟɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɬɚɬɢɱɟɫɤɢɟ ɢ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɜ ɰɟɥɹɯ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɤɪɢɬɟɪɢɟɜ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

– ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɪɚɫɱɟɬɨɜ ɩɨ ɭɬɨɱɧɟɧɧɵɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɦɨɞɟɥɹɦ ɢ ɪɚɫɱɟɬɧɵɦ ɫɯɟɦɚɦ, 
ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɮɚɤɬɢɱɟɫɤɢɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɢ ɫɨɫɬɨɹɧɢɹ 
ɫɨɨɪɭɠɟɧɢɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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8.17 ϗЄϴЈϼϾϼ (ЄϹϷϿϴЀϹЁІЏ) ЂЅЀЂІЄЂ϶ ϷϼϸЄЂІϹЉЁϼЋϹЅϾϼЉ ЅЂЂЄЇϺϹЁϼϽ, 
϶ϹϸϹЁϼГ ЁϴϵϿВϸϹЁϼϽ ϼ ϼϻЀϹЄϹЁϼϽ Ѕ ЇϾϴϻϴЁϼϹЀ ЃЄЂϼϻ϶ЂϸГЍϼЉ ϼЉ 
ϸЂϿϺЁЂЅІЁЏЉ ϿϼЊ  

 
ɇɚ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ-2 ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɨɫɦɨɬɪɨɜ, ɨɛɴɟɦɵ ɢɡɦɟɪɟɧɢɣ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɛɥɸɞɟɧɢɣ ɩɪɨɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ  
ɝɪɚɮɢɤɚɦɢ ɨɫɦɨɬɪɨɜ, ɤɨɬɨɪɵɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ  
ɜ ɫɨɫɬɚɜɟ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɪɨɜɟɞɟɧɢɟ ɨɫɦɨɬɪɨɜ 
ɞɨɥɠɧɨɫɬɧɵɟ ɥɢɰɚ ɧɚɡɧɚɱɚɸɬɫɹ ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɩɨ 
ɩɪɟɞɩɪɢɹɬɢɸ. 
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ϛϔϞϟϲЧϙϡϜϙ 
 
ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ Ⱦɟɛɟɞɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ 

Ⱦɟɛɟɞ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɵɫɨɬɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 30 ɦ ɢ ɲɢɪɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 
546 ɦ. ɋɨɨɪɭɠɟɧɢɟ ɝɢɞɪɨɭɡɥɚ ɩɪɢɧɚɞɥɟɠɢɬ ɤ II ɤɥɚɫɫɭ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1% ɢ 0,01%. Ɍɚɤ ɠɟ ɛɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ ɡɧɚɱɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ. Ɂɧɚɱɟɧɢɹ ɜɫɟɯ ɜɵɱɢɫɥɟɧɧɵɯ ɧɚ 
ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɯɨɞɨɜ: Q0,1% = 120 ɦ3/ɫ, Q0,01% = 131 ɦ3/ɫ. 

ɇɚ ɷɬɚɩɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨ ɫɬɚɧɰɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 110 Ɇȼɬ, ɚ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ. 
Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 1102 ɦ. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɥɹɟɬ 467 ɦɥɧ.ɤȼɬɱ·ɱ. 

Ɍɚɤɠɟ ɛɵɥɨ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɢ ɨɩɪɟɞɟɥɟɧɵ ɧɚɩɨɪɵ: 
– ɦɢɧɢɦɚɥɶɧɵɣ (147,8 ɦ); 
– ɪɚɫɱɟɬɧɵɣ (148,5 ɦ); 
– ɦɚɤɫɢɦɚɥɶɧɵɣ (152,5 ɦ). 
ɂɡ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɦɚɬɟɪɢɚɥɚɦ 

ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ. ɉɨɫɥɟ ɫɪɚɜɧɟɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ 
ɬɭɪɛɢɧ, ɩɪɢɧɹɬɚ ɤ ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɬɭɪɛɢɧɚ ɊɈ170ɚ-ȼ-200 ɩɪɢ ɱɢɫɥɟ ɚɝɪɟɝɚɬɨɜ 
ɪɚɜɧɨɦ 2. 

ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɝɟɧɟɪɚɬɨɪɚ ɬɢɩɚ ɋȼ-430/210-14 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 68,75 ɆȼȺ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 428,6 
ɨɛ/ɦɢɧ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɟɧɵ ɫɨɫɬɚɜ, ɬɢɩ ɢ ɤɨɦɩɨɧɨɜɤɚ ɨɫɧɨɜɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ. ȼ ɫɨɫɬɚɜ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɩɨɞɩɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
(ɫɱɢɬɚɹ ɨɬ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ): 

– Ƚɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ; 
– ȼɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– Ƚɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ; 
– ȼɨɞɨɩɪɢɟɦɧɢɤ; 
– Ⱦɟɪɢɜɚɰɢɨɧɧɵɣ ɬɨɧɧɟɥɶ; 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 1103,0 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 1078,0 ɦ; 
– ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 2; 
ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɜɵɫɬɭɩɚɟɬ ɜɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ.  
Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ ɩɥɨɬɢɧɚ 
Ⱦɟɛɟɞɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞёɠɧɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ c ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
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ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɍɚɤɠɟ 
ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ. 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱёɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ – 65051,5 ɪɭɛ./ɤȼɬ; 
– ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – 1,12 
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,37 ɪɭɛ./ɤȼɬ^ɱ; 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɬɚɧɰɢɢ 11 ɥɟɬ c ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɞɚɧɧɵɟ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɪɨɟɤɬ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɟɧ.
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ϥϣϜϥϢϞ ϜϥϣϢϟϰϛϢϖϔϡϡϯХ ϜϥϦϢЧϡϜϞϢϖ 
 

1. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɜ ɡɚɞɚɱɚɯ ɢ 
ɭɩɪɚɠɧɟɧɢɹɯ. ɑ. 1. ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɨɜ Ƚɗɋ /ɫɨɫɬ. ɘ.Ⱥ. 
ɋɟɤɪɟɬɚɪɟɜ, Ⱥ.Ⱥ. ɀɞɚɧɨɜɢɱ, ȿ.ɘ. Ɂɚɬɟɟɜɚ, ɋ.ȼ. Ɇɢɬɪɨɮɚɧɨɜ. – ɋɚɹɧɨɝɨɪɫɤ; 
ɑɟɪɟɦɭɲɤɢ: ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ; ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ, 
2014; 

2. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ. Ⱥ.ɘ Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, ȿ.ɘ Ɂɚɬɟɟɜɚ, Ȼ.ɂ. 
ɋɢɧɚɟɜ. ɋɒɎ ɄȽɌɍ, ɋɚɹɧɨɝɨɪɫɤ, 2005; 

3. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ: ȼ 2ɬ./ɉɨɞ ɪɟɞ. ɘ.ɋ. ȼɚɫɢɥɟɜɚ, Ⱦ.ɋ. 
ɓɚɜɟɥɟɜɚ. – Ɍ.2. ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ,1990. 366ɫ; 

4. ɋɌɈ 17230282.27.140.022-2008 «Ɂɞɚɧɢɹ Ƚɗɋ ɢ ȽȺɗɋ. ɍɫɥɨɜɢɹ 
ɫɨɡɞɚɧɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» - ȼɜɟɞ. 30.10.2008 – Ɇɨɫɤɜɚ: ɈȺɈ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ», 2008 - 42ɫ Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ/ ȼ.ɂ. Ȼɪɵɡɝɚɥɨɜ, 
Ʌ.Ⱥ. Ƚɨɪɞɨɧ. Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɐ ɄȽɌɍ, 2002. 541 ɫ; 

5. ɋɩɪɚɜɨɱɧɢɤ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ Ɋɨɫɫɢɢ: ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ/ ɉɨɞ 
ɪɟɞ. ȼ.Ⱦ. ɇɨɜɨɠɟɧɢɧ. Ɍɢɩɨɝɪɚɮɢɹ ȺɈ «ɂɧɫɬɢɬɭɬ Ƚɢɞɪɨɩɪɨɟɤɬ», 1998. 467ɫ; 

6. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɤ ɤɭɪɫɨɜɨɦɭ 
ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ/ ɋɨɫɬ. Ⱥ.ɘ. 
Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, ȿ.ɘ. Ɂɚɬɟɟɜɚ, Ȼ.ɂ. ɋɢɥɚɟɜ; ɋɒɎ ɄȽɌɍ. -ɋɚɹɧɨɝɨɪɫɤ, 
2005.114ɫ; 

7. ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.131-2015 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɇɟɬɨɞɢɤɚ 
ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɟɪɢɟɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɞɟɤɥɚɪɢɪɭɟɦɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ» - ȼɜɟɞ. 11.03.2016 – Ɇɨɫɤɜɚ: ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ.ȼɟɞɟɧɟɟɜɚ», 
2016; 

8. ɋɌɈ 70238424.27.140.035-2009 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɇɨɧɢɬɨɪɢɧɝ 
ɢ ɨɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» - ȼɜɟɞ. 31.12.2009 – Ɇɨɫɤɜɚ: ɈȺɈ «ȼɇɂɂȽ 
ɢɦ. Ȼ.ȿ.ȼɟɞɟɧɟɟɜɚ», 2009; 

9. ɋɉ 58.13330.2012 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 33-01-2003 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1), 
«ɋɜɨɞ ɩɪɚɜɢɥ. Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ» - ȼɜɟɞ. 
01.01.2013 – Ɇɨɫɤɜɚ: ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ.ȼɟɞɟɧɟɟɜɚ», 2013; 

10. ɋɉ 14.13330.2014 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ ɋɇɢɉ II-
7-81* (ɚɤɬɭɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɋɇɢɉ II-7-81* «ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ 
ɪɚɣɨɧɚɯ» (ɋɉ 14.13330.2011)) (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1), «ɋɜɨɞ ɩɪɚɜɢɥ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ» - ȼɜɟɞ. 01.06.2014 – ɂɧɫɬɢɬɭɬ: ɈȺɈ «ɇɂɐ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ», 2014; 

11. Ɇɋɇ ɋɇɢɉ 23-01-99* «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ», 
«ɋɬɪɨɢɬɟɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. ɋɬɪɨɢɬɟɥɶɧɚɹ 
ɤɥɢɦɚɬɨɥɨɝɢɹ» - ȼɜɟɞ. 01.01.2000 – ɇɚɭɱɧɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɮɢɡɢɤɢ (ɇɂɂɋɎ), 2000; 
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12. ɋɉ 40.13330.2012 «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ». 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.06-85 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2), «ɋɜɨɞ 
ɩɪɚɜɢɥ. ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» - ȼɜɟɞ. 01.01.2013 – Ɇɨɫɤɜɚ: 
ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ.ȼɟɞɟɧɟɟɜɚ», 2013; 

13. ɉɨɫɨɛɢɟ ɤ ɋɇɢɉ 2.03.01-84 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɵɯ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɬɹɠɟɥɵɯ ɢ ɥɟɝɤɢɯ ɛɟɬɨɧɨɜ ɛɟɡ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɚɪɦɚɬɭɪɵ» - ȼɜɟɞ. 01.03.2001 – Ɇɨɫɤɜɚ: ɈȺɈ 
«ȼɇɂɂȽ ɢɦ. Ȼ.ȿ.ȼɟɞɟɧɟɟɜɚ», 2001; 

14. ɋɌɈ 02.01.80-2012 «Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɢ ȽȺɗɋ. 
ɉɪɚɜɢɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» - ȼɜɟɞ – 25.07.2012 – Ɇɨɫɤɜɚ: ɈȺɈ 
«ȼɇɂɂȽ ɢɦ. Ȼ.ȿ.ȼɟɞɟɧɟɟɜɚ», 2012; 

15. ɋɉ 34.13330.2012 «Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ» ȼɜɟɞ. 01.07.2013 – 
Ɍɟɯɧɢɱɟɫɤɢɣ ɤɨɦɢɬɟɬ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɌɄ 465 «ɋɬɪɨɢɬɟɥɶɫɜɨ» , 2013.

http://www.rushydro.ru/upload/iblock/824/008_STO-RusGidro-02.01.80-2012_Pravila-ekspluatatsii-GTS-GES-i-GAES.pdf
http://www.rushydro.ru/upload/iblock/824/008_STO-RusGidro-02.01.80-2012_Pravila-ekspluatatsii-GTS-GES-i-GAES.pdf
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ϣϤϜϟϢϚϙϡϜϙ ϔ 
 

ϖЂϸЁЂ-БЁϹЄϷϹІϼЋϹЅϾϼϹ ЄϴЅЋϹІЏ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ⱦɟɛɟɞ, ɡɚ 50 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ. ɝɨɞ Q ɫɭɦ 
1955 20 29 31 33 46 42 64 54 22 25 19 20 34 405 
1956 11 12 38 34 50 77 90 72 27 22 26 11 39 469 
1957 16 22 28 29 43 61 85 77 32 24 20 17 38 455 
1958 20 22 30 31 61 68 83 70 27 24 30 16 40 482 
1959 15 21 27 26 45 66 78 64 20 20 8 7 33 397 
1960 10 12 16 23 41 60 74 65 20 22 8 10 30 361 
1961 20 22 28 27 45 59 80 68 25 24 25 23 37 448 
1962 27 27 30 29 41 61 84 70 27 23 16 12 37 448 
1963 19 22 32 37 45 68 79 68 24 23 16 20 38 455 
1964 16 22 35 34 41 63 71 66 22 21 19 17 36 426 
1965 17 22 28 27 49 50 75 72 26 22 25 19 36 432 
1966 20 23 29 27 44 63 82 68 27 22 17 11 36 433 
1967 23 32 51 36 115 123 114 79 39 24 29 33 58 697 
1968 19 25 29 28 42 53 84 74 24 22 19 8 35 426 
1969 20 22 33 37 50 57 86 72 27 24 21 15 39 463 
1970 17 22 28 27 96 84 76 69 31 22 14 11 41 496 
1971 12 21 27 29 71 69 90 71 27 19 16 13 39 465 
1972 22 24 28 33 43 66 75 69 28 23 26 27 39 466 
1973 20 22 29 29 44 68 82 74 37 24 28 33 41 491 
1974 21 29 28 31 42 59 75 69 24 25 28 21 38 451 
1975 23 28 31 38 102 100 84 85 27 29 37 30 51 614 
1976 19 22 27 32 51 62 88 74 30 23 28 32 41 488 
1977 22 22 28 34 46 53 77 66 23 24 16 27 37 438 
1978 7 13 17 40 63 119 82 70 23 22 23 20 42 500 
1979 16 22 29 28 106 103 78 71 29 23 30 36 48 571 
1980 5 12 18 19 50 54 82 67 24 22 22 15 33 390 
1981 20 22 29 34 86 97 85 73 25 26 19 27 45 542 
1982 17 21 33 37 49 71 86 73 28 21 25 41 42 503 
1983 20 22 29 28 83 76 82 70 27 38 22 11 42 509 
1984 21 22 36 35 73 89 93 76 28 24 22 19 45 538 
1985 20 30 37 38 119 107 105 83 40 28 35 29 56 671 
1986 26 23 29 39 90 93 109 90 39 24 42 32 53 636 
1987 25 27 30 38 67 77 89 76 33 27 32 27 46 548 
1988 11 19 31 37 82 82 88 72 27 25 30 37 45 541 
1989 28 22 33 39 71 77 84 71 26 23 18 14 42 506 
1990 24 23 34 30 56 66 88 71 29 24 24 24 41 492 
1991 22 22 26 27 46 58 91 74 28 23 24 20 38 462 
1992 20 22 28 40 79 124 86 71 26 22 21 17 46 556 
1993 17 18 24 46 52 55 65 45 40 16 15 14 35 407 
1994 20 22 30 34 61 66 88 74 28 23 27 22 41 495 
1995 20 22 28 34 49 53 72 70 22 22 15 21 36 430 
1996 21 21 28 42 56 66 85 67 30 23 22 20 40 480 
1997 20 22 29 39 45 74 78 71 26 24 23 17 39 468 
1998 20 21 22 34 60 78 61 61 25 23 25 14 37 442 
1999 18 26 28 27 44 45 82 72 27 22 21 10 35 423 
2000 19 22 27 22 73 78 78 65 21 24 12 14 38 456 
2001 19 22 29 29 67 68 78 80 30 21 18 20 40 484 
2002 26 27 31 37 85 88 92 72 32 28 34 19 48 572 
2003 25 23 30 40 57 64 87 82 34 24 30 36 44 531 
2004 20 26 36 37 43 54 89 77 30 23 24 22 40 482 
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ϣϤϜϟϢϚϙϡϜϙ ϕ 
 

ϢЅЁЂ϶ЁЂϹ ϼ ϶ЅЃЂЀЂϷϴІϹϿАЁЂϹ ЂϵЂЄЇϸЂ϶ϴЁϼϹ 

 

 
 

Ɋɢɫɭɧɨɤ Ȼ.1 – ɑɟɪɬɟɠ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 
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ϣϤϜϟϢϚϙϡϜϙ ϖ 
 

ϢЅЁЂ϶ЁЂϹ ϼ ϶ЅЃЂЀЂϷϴІϹϿАЁЂϹ ЂϵЂЄЇϸЂ϶ϴЁϼϹ 

 

 

Ɋɢɫɭɧɨɤ ȼ.1 – ɑɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ



133 

 

ϣϤϜϟϢϚϙϡϜϙ ϗ 
 

ϢЅЁЂ϶ЁЂϹ ϼ ϶ЅЃЂЀЂϷϴІϹϿАЁЂϹ ЂϵЂЄЇϸЂ϶ϴЁϼϹ 
 

 
 

Ɋɢɫɭɧɨɤ Ƚ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɊɈ170ɚ-ȼ-200 






	СОКРАЩЕННЫЙ ПАСПОРТ ДЕБЕДСКОГОЙ ГЭС-2
	ВВЕДЕНИЕ
	1 Общая часть
	1.1 Климат в районе проектируемого гидроузла
	1.2 Гидрологические данные

	2 Водно-энергетические расчеты
	2.1 Исходные данные
	2.2 Выбор расчётного средневодного и маловодного года
	2.3 Кривые связи
	2.3.1 Нижний бъеф
	2.3.2 Верхний бъеф

	2.4 Суточный график нагрузки
	2.5 Определение типа регулирования
	2.6 Перераспределение стока маловодного года
	2.7 Водно-энергетический расчет режима работы ГЭС по условию маловодного года
	2.8 Баланс мощности
	2.9 Определение установленной мощности ГЭС
	2.10 Капитальный ремонт оборудования
	2.11 Водно-энергетический расчет режима работы ГЭС для средневодного года, определение среднемноголетней выработки

	3 Выбор основного и вспомогательного оборудования
	3.1 Режимное поле
	3.2 Выбор системы и типа гидротурбин
	3.3 Выбор номинального диаметра рабочего колеса
	3.4 Определение отметки установки рабочего колеса гидротурбины для обеспечения ее безкавитационной работы
	3.5 Гидромеханический расчет и построение плана металлической спиральной камеры. Определение ее геометрических размеров проточной части
	3.6 Расчет деталей и узлов гидротурбины. Выбор МНУ, генератора и ЭГР
	3.6.1 Расчет деталей и узлов гидротурбины
	3.6.2 Выбор типа маслонапорной установки
	3.6.3 Выбор генератора и расчёт установленной мощности ГЭС
	3.6.4 Выбор электрогидравлического регулятора


	4 Компановка и сооружения гидроузла
	4.1 Определение класса сооружения
	4.2 Определение отметки гребня плотины
	4.3 Гидравлический расчет бетонной водосливной плотины
	4.3.1 Определение ширины водосливного фронта
	4.3.2 Определение отметки гребня водослива
	4.3.3 Проверка на пропуск поверочного расхода
	4.3.4 Расчет донного водосброса
	4.3.5 Расчет сопряжения потока в нижнем бьефе

	4.4 Конструирование бетонной водосливной плотины
	4.4.1 Определение ширины подошвы водосливной плотины
	4.4.2 Разрезка плотины швами
	4.4.3 Быки
	4.4.4 Галереи в теле бетонной плотины
	4.4.5 Дренаж тела бетонной плотины
	4.4.6 Элементы подземного контура плотины и нижнего бъефа

	4.5 Обоснование надежности и безопасности бетонной плотины
	4.5.1 Определение нагрузок на плотину, для основного случая
	4.5.2 Вес сооружения
	4.5.3 Сила гидростатического давления воды
	4.5.4 Равноднействующая взвешивающего давления
	4.5.5 Сила фильтрационного давления
	4.5.6 Давления грунта
	4.5.7 Волновое воздействие

	4.6 Оценка прочности плотины, для основного случая
	4.6.1 Определение напряжений
	4.6.2 Критерии прочности плотины
	4.6.3 Расчёт устойчивости плотины

	4.7 Обоснование надежности и безопасности бетонной плотины
	4.7.1 Определение нагрузок на плотину, для поверочного случая
	4.7.2 Вес сооружения
	4.7.3 Сила гидростатического давления воды
	4.7.4 Равнодействующая взвешивающего давления
	4.7.5 Сила фильтрационного давления
	4.7.6 Давления грунта
	4.7.7 Волновое воздействие

	4.8 Оценка прочности плотины, для поверочного случая
	4.8.1 Определение напряжений
	4.8.2 Критерии прочности плотины
	4.8.3 Расчёт устойчивости плотины

	4.9 Расчёт водобоя на всплытие

	5 Разбивка сооружений на периоды и этапы возведения
	5.1 I этап строительства – возведение сооружений в котловане I очереди, необходимых для перекрытия русла
	5.1.1 Гидравлический расчет пропуска стротиельных расходов I очереди через стесненное русло
	5.1.2 Конструкция перемычек
	5.1.3 Технология возведения перемычек
	5.1.4 Пропуск строительных расходов I очереди
	5.1.5 Определяем отметку перемычек II очереди
	5.1.6 Возведение сооружений в котловане I очереди
	5.1.7 Осушение котлована I очереди
	5.1.8 Водопонижение котлована I очереди
	5.1.9 Разработка котлована I очереди

	5.2 Буровзрывные работы
	5.3 Производство земляных работ
	5.3.1 Деривационный тоннель

	5.4 Производство бетонных работ
	5.4.1 Приготовление бетонной смеси
	5.4.2 Опалубочные работы
	5.4.3 Арматурные работы
	5.4.4 Бетонные работы
	5.4.5 Транспортировка бетонной смеси
	5.4.6 Состав мероприятий по подготовке блоков к бетонированию
	5.4.7 Подготовка оснований блоков
	5.4.8 Уплотнение бетонной смеси
	5.4.9 Уход за бетоном

	5.5 II этап – перекрытие русла
	5.6 III этап – возведение сооружений в котловане II очереди,  наполнение водохранилища до отметок пуска первого агрегата; наращивание сооружений и наполнение водохранилища до проектных отметок с последующим пуском второго агрегата
	5.7 Строительный генеральный план
	5.8 Выводы по календарному графику

	6 Объёмы производства электроэнергии и расходы в период эксплуатации
	6.1 Оценка объёмов реализации электроэнергии
	6.2 Налоговые расходы
	6.3 Оценка суммы прибыли от реализации электроэнергии и мощности
	6.4 Оценка инвистиционного проекта
	6.4.1 Коммерческая эффективность

	6.5 Бюджетная эффективность
	6.6 Анализ чувствительности

	7 Охрана труда, пожарная безопасность
	7.1 Мероприятия по охране труда
	7.2 Пожарная безопасность
	7.2.1 Общие требования к пожарной безопасности

	7.3 Мероприятия по охране окружающей среды в зоне влияния Дебедской ГЭС-2
	7.3.1 Общие сведения о районе строительства
	7.3.2 Мероприятия по обеспечению охраны окружающей среды в период строительства
	7.3.3 Мероприятия по подготовке ложа водохранилища
	7.3.4 Мероприятия по обеспечению охраны окружающей среды в период эксплуатации
	7.3.5 В период эксплуатации ГЭС основными мероприятиями по охране окружающей среды являются:
	7.3.6 Отходы образующиеся при строительстве


	8 Разработка правил эксплуатации ГТС проектируемой ГЭС
	8.1 Краткая характеристика района расположения гидротехнических сооружений, данные о сейсмичности района
	8.2 Краткая характеристика гидротехнических сооружений
	8.3 Краткая характеристика материалов для гидротехнических сооружений,  их оснований и береговых примыканий (зоны бетонирования, марки бетона и характеристики грунтов)
	8.4 Перечень основных перекрытий, площадок, берм и мостов с указанием их отметок, допустимых нагрузок и дорожных габаритов
	8.5 Режимы эксплуатации гидротехнических сооружений, порядок эксплуатации гидротехнических сооружений при пропуске половодий и паводков
	8.5.1 Порядок эксплуатации ГТС при нормальных условиях работы
	8.5.2 Порядок эксплуатации ГТС при пропуске половодий и паводков
	8.5.3 Порядок эксплуатации ГТС в морозный период
	8.5.4 Порядок эксплуатации ГТС в аварийных условиях

	8.6 Порядок подготовки и проведения ремонта гидротехнических сооружений
	8.7 Краткая гидрологическая характеристика используемых водных ресурсов (водотока)  и водохозяйственная схема ГЭС
	8.8 Бытовые среднемноголетние даты (половодья - начало, пик и окончание; появления шуги; замерзания бьефа)
	8.9 Значения характерных бытовых расходов воды при весеннем половодье в створе ГЭС (среднемноголетний из максимальных наблюденных, среднемесячные расходы воды, максимальный и минимальный  из наблюденных расходов)
	8.10 Значения максимальных расходов, пропускаемых через каждое сооружение, включая турбины ГЭС, при нормальном и форсированном подпорных уровнях
	8.11 Отметки предельных и рабочих уровней бьефов ГЭС
	8.12 Тарировочные характеристики водопропускных отверстий
	8.13 Состав и объем эксплуатационного контроля за состоянием и работой гидротехнических сооружений
	8.14 Перечень основных контролируемых количественных и качественных показателей состояния гидротехнических сооружений
	8.15 Ведомость и исполнительные схемы размещения всей контрольно-измерительной аппаратуры (КИА) для наблюдения за состоянием гидротехнических сооружений и контроля за режимом водотока
	8.16 Методики выполнения измерений по КИА, методика обработки и анализа данных наблюдений
	8.17 Графики (регламенты) осмотров гидротехнических сооружений, ведения наблюдений и измерений с указанием производящих их должностных лиц

	ЗАКЛЮЧЕНИЕ
	СПИСОК ИСПОЛЬЗОВАННЫХ ИСТОЧНИКОВ
	ПРИЛОЖЕНИЕ А
	ПРИЛОЖЕНИЕ Б
	ПРИЛОЖЕНИЕ В
	ПРИЛОЖЕНИЕ Г

