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      ɊȿɎȿɊȺɌ 

            ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɍɟɯɧɢɱɟɫɤɚɹ 

ɦɨɞɟɪɧɢɡɚɰɢɹ ɢɧɠɟɧɟɪɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɜɨɞɨɨɛɟɫɩɟɱɟɧɢɹ ɦɚɥɵɯ 

ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ» ɫɨɞɟɪɠɢɬ 53 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 18 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ.  

            ɂɋɌɈɑɇɂɄȺ (ɋɄȼȺɀɂɇȺ), ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɋɏȿɆȺ ɎɂɅɖɌɊ, 

ɊȿɎȺɃɇȿɊ, ɍɎ- ɍɋɌȺɇɈȼɄȺ ȾɅə ɈȻȿɁɁȺɊȺɀɂȼȺɇɂə ȼɈȾɕ, 

ɄȺɅɖɐɂɇȺɌɈɊ, ɁɈɇɕ  

            ɋɟɥɨ Ⱦɡɟɪɠɢɧɫɤɨɟ - ɪɚɣɨɧɧɵɣ ɰɟɧɬɪ ɜ 315 ɤɢɥɨɦɟɬɪɚɯ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɟɟ 

Ʉɪɚɫɧɨɹɪɫɤɚ ɢ ɜ 80 ɤɢɥɨɦɟɬɪɚɯ ɨɬ Ʉɚɧɫɤɚ. Ɋɚɫɩɨɥɨɠɟɧɨ ɫɟɥɨ ɧɚ ɪɟɤɟ ɍɫɨɥɤɚ, ɱɬɨ 

ɨɬɧɨɫɢɬɫɹ ɤ ɛɚɫɫɟɣɧɭ Ⱥɧɝɚɪɵ, ɜ ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɟ ɉɪɢɚɧɝɚɪɫɤɨɝɨ ɩɥɚɬɨ. 

            ɇɚ 2018 ɝɨɞ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɫɨɫɬɚɜɢɥɚ 13254  ɱɟɥɨɜɟɤɚ, ɩɥɨɳɚɞɶ 

ɬɟɪɪɢɬɨɪɢɢ 3,569 ɬɵɫ ɤɜ ɤɦ  

            ɂɦɟɟɬɫɹ ɜɛɥɢɡɢ ɩɨɫɟɥɤɚ ɪɟɤɚ, ɧɨ ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɧɨ ɜ ɫɢɫɬɟɦɟ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɞɡɟɦɧɵɦ ɜɨɞɚɦ.  

            ɐɟɥɶ ȼɄɊ: ɪɚɡɪɚɛɨɬɤɚ ɜɨɞɨɡɚɛɨɪɚ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɫ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ.  

            ɐɟɥɶɸ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɨɡɚɛɨɪɚ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ. 
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ȼȼȿȾȿɇɂȿ 

 

Ⱦɡɟɪɠɢ́ɧɫɤɨɟ — ɫɟɥɨ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɰɟɧɬɪ 

Ⱦɡɟɪɠɢɧɫɤɨɝɨ ɪɚɣɨɧɚ ɢ Ⱦɡɟɪɠɢɧɫɤɨɝɨ ɫɟɥɶɫɨɜɟɬɚ. 

Ⱦɡɟɪɠɢɧɫɤɢɣ ɪɚɣɨɧ ɹɜɥɹɟɬɫɹ ɦɭɧɢɰɢɩɚɥɶɧɵɦ ɪɚɣɨɧɨɦ, ɪɚɫɩɨɥɨɠɟɧ ɜ 350 

ɤɦ ɜ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɤɪɚɟɜɨɣ ɫɬɨɥɢɰɵ, ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. 

Ɋɚɣɨɧ ɝɪɚɧɢɱɢɬ ɧɚ ɫɟɜɟɪɟ —  ɫ Ɍɚɫɟɟɜɫɤɢɦ ɪɚɣɨɧɨɦ, ɧɚ ɜɨɫɬɨɤɟ — ɫ Ⱥɛɚɧɫɤɢɦ, 

ɧɚ ɸɝɟ — ɫ Ʉɚɧɫɤɢɦ, ɧɚ ɡɚɩɚɞɟ — ɫ ɋɭɯɨɛɭɡɢɦɫɤɢɦ ɪɚɣɨɧɚɦɢ. Ɉɛɳɚɹ ɩɥɨɳɚɞɶ 

ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 3 569 ɤɜ. ɤɦ. 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ 

ɫɨɫɬɚɜɥɹɟɬ –21-22 °ɋ, ɢɸɥɹ  +18-19 °ɋ. ȼ ɪɚɣɨɧɟ ɩɪɨɬɟɤɚɸɬ ɪɟɤɢ ɍɫɨɥɤɚ, Ⱥɛɚɧ, 

ɍɛɵɫ, Ʉɨɥɨɧ, Ɍɨɩɨɥ, ɪɚɫɩɨɥɨɠɟɧɵ ɨɡɟɪɚ Ɇɚɫɥɟɟɜɨ, ɍɥɸɤɨɥɶ, Ɍɚɪɚɣ, Ȼɨɝɚɬɵɪɶ ɢ 

ɞɪ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ ɫɢɫɬɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ 

ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɨɞɨɡɚɛɨɪɚ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɨɛɥɚɞɚɸɳɟɝɨ 

ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɢɟ ɫɟɬɟɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɫɟɥɚ Ⱦɡɟɪɠɢɧɫɤɨɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɛɟɪɟɝɭ ɪɟɤɢ ɍɫɨɥɤɚ.
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            1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

 

            1.1 ɋɨɜɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɨɫɟɥɤɚ 

 

            ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɜ XXI ɜɟɤɟ — ɷɬɨ ɰɟɥɵɣ ɤɨɦɩɥɟɤɫ ɞɟɣɫɬɜɢɣ 

(ɜɨɞɨɩɨɞɝɨɬɨɜɤɚ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ, ɩɨɞɚɱɚ ɜɨɞɵ ɚɛɨɧɟɧɬɚɦ), ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɢɥɢ ɧɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɜɚɠɧɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɢ ɞɨɛɵɱɢ, 

ɨɱɢɫɬɤɢ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɪɚɫɯɨɞɨɜɚɧɢɹ ɜɨɞɵ.  ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ 

ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɩɢɬɶɟɜɨɝɨ, ɛɵɬɨɜɨɝɨ, ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

            ɋɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɜ ɜɨɞɟ ɩɪɢɞɚɟɬ ɟɣ ɛɭɪɨɜɚɬɭɸ ɨɤɪɚɫɤɭ, ɩɨɹɜɥɹɟɬɫɹ 

ɯɚɪɚɤɬɟɪɧɵɣ ɡɚɩɚɯ, ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɩɪɢɜɤɭɫ ɢ ɜɵɡɵɜɚɟɬ ɤɨɪɪɨɡɢɸ ɬɪɭɛ. ȼ 

ɝɪɭɧɬɨɜɨɣ ɜɨɞɟ ɠɟɥɟɡɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɪɚɫɬɜɨɪɟɧɧɨɦ ɜɢɞɟ ɜ ɞɜɭɯɜɚɥɟɧɬɧɨɦ 

ɫɨɫɬɨɹɧɢɢ, ɧɨ ɤɨɝɞɚ ɜɨɞɚ ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ ɜɨɡɞɭɯɨɦ, ɩɪɨɢɫɯɨɞɢɬ ɨɤɢɫɥɟɧɢɟ ɢ 

ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɬɪɟɯɜɚɥɟɧɬɧɨɟ (ɪɠɚɜɱɢɧɚ). ȼɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ 

ɭɯɭɞɲɚɟɬ ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɞɚɧɧɵɣ ɩɚɪɚɦɟɬɪ 

ɨɬɧɨɫɢɬɫɹ ɤ ɬɪɟɬɶɟɣ ɤɚɬɟɝɨɪɢɢ ɜɚɠɧɨɫɬɢ. Ⱦɥɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɠɟɥɟɡɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,03 ɦɝ/ ˇˏଷ . 

ɋɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ ɜɨɞɨɨɱɢɫɬɤɢ ɜ ɫɨɫɬɨɹɧɢɢ ɧɟ ɬɨɥɶɤɨ ɩɪɢɜɟɫɬɢ ɜ ɧɨɪɦɭ 

ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ, ɧɨ ɢ ɭɥɭɱɲɢɬɶ ɟɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

 

1.1.1 Ɉɤɢɫɥɢɬɟɥɶɧɨɟ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ 

 

            Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɭɞɚɥɟɧɢɹ ɢɡ ɜɨɞɵ ɠɟɥɟɡɚ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɪɢɦɟɧɟɧɢɟ 

ɜɟɳɟɫɬɜ, ɩɟɪɟɜɨɞɹɳɢɯ ɠɟɥɟɡɨ ɢɡ ɪɚɫɬɜɨɪɟɧɧɨɣ ɮɨɪɦɵ (ɠɟɥɟɡɨ ɧɟɜɢɞɢɦɨ, 

ɩɪɢɫɭɬɫɬɜɢɟ ɟɝɨ ɜ ɜɨɞɟ ɨɳɭɳɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨ ɜɤɭɫɭ ɢ ɡɚɩɚɯɭ) ɜ ɬɪɟɯɜɚɥɟɧɬɧɨɟ 

ɫɨɫɬɨɹɧɢɟ, ɬ.ɟ. ɨɤɢɫɥɟɧɧɭɸ ɮɨɪɦɭ (ɠɟɥɟɡɨ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɪɵɠɟɝɨ ɨɫɚɞɤɚ, 

ɯɥɨɩɶɟɜ). ȼ ɤɚɱɟɫɬɜɟ ɨɤɢɫɥɢɬɟɥɟɣ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɤɢɫɥɨɪɨɞ, ɯɥɨɪ ɢ 
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ɯɥɨɪɫɨɞɟɪɠɚɳɢɟ ɜɟɳɟɫɬɜɚ, ɩɟɪɦɚɧɝɚɧɚɬ ɤɚɥɢɹ, ɨɡɨɧ, ɩɟɪɟɤɢɫɶ ɜɨɞɨɪɨɞɚ. 

ɋɚɦɵɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɩɟɪɜɵɟ ɬɪɢ. Ɉɛɪɚɡɨɜɚɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɬɚɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɧɟɪɚɫɬɜɨɪɢɦɵɣ ɨɫɚɞɨɤ ɝɢɞɪɨɤɫɢɞɚ ɠɟɥɟɡɚ (III) ɭɞɚɥɹɟɬɫɹ 

ɨɬɫɬɚɢɜɚɧɢɟɦ, ɨɬɫɬɚɢɜɚɧɢɟɦ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɤɨɚɝɭɥɹɧɬɨɜ ɢ ɮɥɨɤɤɭɥɹɧɬɨɜ (Ⱥ-Ɍ 

9.303) ɢ (ɢɥɢ) ɮɢɥɶɬɪɚɰɢɟɣ. 

 

1.1.2 Ⱥɷɪɚɰɢɹ 

 

            ɗɬɨ ɩɟɪɜɢɱɧɵɣ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɜɨɞɵ ɨɬ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɩɪɢɦɟɫɟɣ 

(ɠɟɥɟɡɚ, ɫɟɪɨɜɨɞɨɪɨɞɚ, ɦɚɪɝɚɧɰɚ ɢ ɞɪ.) ɢ ɩɨɫɬɨɪɨɧɧɢɯ ɡɚɩɚɯɨɜ ɩɭɬɟɦ ɧɚɫɵɳɟɧɢɹ 

ɜɨɞɵ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ. Ⱥɷɪɚɰɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ 

ɷɬɚɩɨɦ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ, ɨɞɧɚɤɨ ɛɟɡ ɧɟɟ ɤɚɱɟɫɬɜɟɧɧɚɹ ɮɢɥɶɬɪɚɰɢɹ ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟɜɨɡɦɨɠɧɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɨɬ ɦɟɬɨɞ ɨɱɢɫɬɤɢ ɫɱɢɬɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɛɟɡɨɩɚɫɧɵɦ, ɬ. 

ɤ. ɧɟ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɩɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɜɨɞɟ. 

 

1.1.3 Ɉɤɢɫɥɟɧɢɟ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɫɢɥɶɧɵɯ 

ɨɤɢɫɥɢɬɟɥɟɣ 

 

            Ⱦɨɛɚɜɥɟɧɢɟ ɜ ɜɨɞɭ ɫɢɥɶɧɵɯ ɨɤɢɫɥɢɬɟɥɟɣ ɡɧɚɱɢɬɟɥɶɧɨ ɢɧɬɟɧɫɢɮɢɰɢɪɭɟɬ 

ɩɪɨɰɟɫɫ ɨɤɢɫɥɟɧɢɹ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ. ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ 

ɯɥɨɪɢɪɨɜɚɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɬɚɤɠɟ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɞɟɡɢɧɮɟɤɰɢɢ ɜɨɞɵ, ɚ 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɨɤɚɡɵɜɚɟɬɫɹ ɨɡɨɧɢɪɨɜɚɧɢɟ. ɏɨɬɹ ɛɵ ɟɳɟ ɩɨɬɨɦɭ, ɱɬɨ, ɡɚ 

ɢɫɤɥɸɱɟɧɢɟɦ ɨɡɨɧɚ, ɞɪɭɝɢɟ ɨɤɢɫɥɢɬɟɥɢ ɨɤɚɡɵɜɚɸɬɫɹ ɦɚɥɨɷɮɮɟɤɬɢɜɧɵɦɢ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɨɪɝɚɧɢɱɟɫɤɨɦɭ ɠɟɥɟɡɭ.  

            Ɉɞɧɚɤɨ ɨɡɨɧɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɢ ɧɚɢɛɨɥɟɟ ɞɨɪɨɝɨɫɬɨɹɳɢɦ ɦɟɬɨɞɨɦ, 

ɬɪɟɛɭɸɳɢɦ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ 

ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɭɞɚɥɟɧɢɟɦ ɢɡ ɜɨɞɵ ɦɚɪɝɚɧɰɚ, 

ɤɨɬɨɪɵɣ ɨɤɢɫɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɬɪɭɞɧɟɟ, ɱɟɦ ɠɟɥɟɡɨ, ɢ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ 

ɡɧɚɱɟɧɢɹɯ pH. 
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1.1.4 Ɉɫɚɠɞɟɧɢɟ ɤɨɥɥɨɢɞɧɨɝɨ ɠɟɥɟɡɚ ɬɪɚɞɢɰɢɨɧɧɵɦ 

ɩɪɨɦɵɲɥɟɧɧɵɦ ɫɩɨɫɨɛɨɦ 

 

           ȼ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɰɟɫɫ ɨɫɚɠɞɟɧɢɹ ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ ɝɢɞɪɨɤɫɢɞɚ 

ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ (ɪɚɡɦɟɪ ɱɚɫɬɢɰ 1–3 ɦɤɦ) ɩɪɢ ɨɬɫɬɚɢɜɚɧɢɢ ɩɪɨɢɫɯɨɞɢɬ 

ɨɱɟɧɶ ɦɟɞɥɟɧɧɨ. Ⱦɥɹ ɭɫɤɨɪɟɧɢɹ ɩɪɨɰɟɫɫɚ ɢɫɩɨɥɶɡɭɸɬ ɤɨɚɝɭɥɹɧɬ. ɉɪɢ 

ɞɨɛɚɜɥɟɧɢɢ ɤɨɚɝɭɥɹɧɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɭɤɪɭɩɧɟɧɢɟ ɱɚɫɬɢɰ ɢ ɭɫɤɨɪɟɧɢɟ ɨɫɚɠɞɟɧɢɹ. 

ɗɬɨɝɨ ɠɟ ɬɪɟɛɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚ ɨɱɢɫɬɢɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɩɟɫɱɚɧɵɯ ɢɥɢ 

ɚɧɬɪɚɰɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, ɧɟ ɫɩɨɫɨɛɧɵɯ ɡɚɞɟɪɠɢɜɚɬɶ ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ. Ɍɚɤ 

ɠɟ ɩɥɨɯɨ ɷɬɢ ɮɢɥɶɬɪɵ ɡɚɞɟɪɠɢɜɚɸɬ ɨɪɝɚɧɢɱɟɫɤɨɟ ɠɟɥɟɡɨ. 

Ɇɟɞɥɟɧɧɨɟ ɨɫɚɠɞɟɧɢɟ ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ ɝɢɞɪɨɤɫɢɞɚ ɠɟɥɟɡɚ (III) ɜɤɭɩɟ 

ɫ ɦɚɥɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ ɨɤɢɫɥɢɬɟɥɟɣ ɢ ɚɷɪɚɰɢɢ ɩɨ ɨɬɧɨɲɟɧɢɸ 

ɤ ɨɪɝɚɧɢɱɟɫɤɨɦɭ ɠɟɥɟɡɭ, ɚ ɬɚɤɠɟ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɟɪɯɧɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɠɟɥɟɡɚ 

ɜ ɢɫɯɨɞɧɨɣ ɜɨɞɟ ɡɚɬɪɭɞɧɹɟɬ ɩɪɢɦɟɧɟɧɢɟ ɬɪɚɞɢɰɢɨɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɯɟɦɵ 

ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɜ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦɚɯ, ɪɚɛɨɬɚɸɳɢɯ 

ɫ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ. ȼ ɬɚɤɢɯ ɫɯɟɦɚɯ ɫɬɚɪɚɸɬɫɹ ɩɪɢɦɟɧɹɸɬ ɞɪɭɝɢɟ 

ɭɫɬɚɧɨɜɤɢ, ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ ɜ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɩɪɢɧɰɢɩɚɦ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɮɢɥɶɬɪɚɰɢɟɣ ɢ ɢɨɧɨɨɛɦɟɧɚ. 

 

1.1.5 Ʉɚɬɚɥɢɬɢɱɟɫɤɨɟ ɨɤɢɫɥɟɧɢɟ ɫ ɮɢɥɶɬɪɚɰɢɟɣ 

 

            ɗɬɨ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɦɟɬɨɞ ɭɞɚɥɟɧɢɹ 

ɠɟɥɟɡɚ, ɩɪɢɦɟɧɹɟɦɵɣ ɜ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɤɨɦɩɚɤɬɧɵɯ ɫɢɫɬɟɦɚɯ. ɋɭɬɶ 

ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɪɟɚɤɰɢɹ ɨɤɢɫɥɟɧɢɹ ɠɟɥɟɡɚ ɩɪɨɢɫɯɨɞɢɬ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɚɧɭɥ ɫɩɟɰɢɚɥɶɧɨɣ ɮɢɥɶɬɪɭɸɳɟɣ ɫɪɟɞɵ, ɨɛɥɚɞɚɸɳɟɣ ɫɜɨɣɫɬɜɚɦɢ 

ɤɚɬɚɥɢɡɚɬɨɪɚ (ɭɫɤɨɪɢɬɟɥɹ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ). ɀɟɥɟɡɨ ɛɵɫɬɪɨ 

ɨɤɢɫɥɹɟɬɫɹ ɢ ɨɫɟɞɚɟɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɚɧɭɥ ɮɢɥɶɬɪɭɸɳɟɣ ɫɪɟɞɵ. ȼɩɨɫɥɟɞɫɬɜɢɢ 

ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɨɤɢɫɥɟɧɧɨɝɨ ɠɟɥɟɡɚ ɜɵɦɵɜɚɟɬɫɹ ɜ ɞɪɟɧɚɠ ɩɪɢ ɨɛɪɚɬɧɨɣ 

ɩɪɨɦɵɜɤɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɥɨɣ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɹɜɥɹɟɬɫɹ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɮɢɥɶɬɪɭɸɳɟɣ ɫɪɟɞɨɣ. Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɨɤɢɫɥɟɧɢɹ ɜ 
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ɜɨɞɭ ɦɨɝɭɬ ɞɨɛɚɜɥɹɬɶɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɨɤɢɫɥɢɬɟɥɢ. ɇɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɹɜɥɹɟɬɫɹ ɩɟɪɦɚɧɝɚɧɚɬ ɤɚɥɢɹ KmnO4 ("ɦɚɪɝɚɧɰɨɜɤɚ"), ɬɚɤ ɤɚɤ 

ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɚɤɬɢɜɢɡɢɪɭɟɬ ɪɟɚɤɰɢɸ ɨɤɢɫɥɟɧɢɹ, ɧɨ ɢ ɤɨɦɩɟɧɫɢɪɭɟɬ 

"ɜɵɦɵɜɚɧɢɟ" ɦɚɪɝɚɧɰɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɚɧɭɥ ɮɢɥɶɬɪɭɸɳɟɣ ɫɪɟɞɵ, ɬɨ ɟɫɬɶ 

ɪɟɝɟɧɟɪɢɪɭɟɬ ɟɟ. ɂɫɩɨɥɶɡɭɸɬ ɤɚɤ ɩɟɪɢɨɞɢɱɟɫɤɭɸ, ɬɚɤ ɢ ɧɟɩɪɟɪɵɜɧɭɸ 

ɪɟɝɟɧɟɪɚɰɢɸ. ȼɫɟ ɫɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɢɦɟɸɬ ɢ ɪɹɞ 

ɨɛɳɢɯ ɧɟɞɨɫɬɚɬɤɨɜ. ȼɨ-ɩɟɪɜɵɯ, ɨɧɢ ɧɟɷɮɮɟɤɬɢɜɧɵ ɜ ɨɬɧɨɲɟɧɢɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ 

ɠɟɥɟɡɚ. Ȼɨɥɟɟ ɬɨɝɨ, ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɜɨɞɟ ɥɸɛɨɣ ɢɡ ɮɨɪɦ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɠɟɥɟɡɚ, ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɚɧɭɥ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨ ɜɪɟɦɟɧɟɦ ɨɛɪɚɡɭɟɬɫɹ ɩɥɟɧɤɚ, 

ɢɡɨɥɢɪɭɸɳɚɹ ɨɬ ɜɨɞɵ ɤɚɬɚɥɢɡɚɬɨɪ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɹ ɤɚɬɚɥɢɬɢɱɟɫɤɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɫɵɩɤɢ ɫɜɨɞɢɬɫɹ ɤ ɧɭɥɸ. ȼɨ-ɜɬɨɪɵɯ, ɫɢɫɬɟɦɵ ɷɬɨɝɨ 

ɬɢɩɚ ɜɫɟ ɪɚɜɧɨ ɧɟ ɦɨɝɭɬ ɫɩɪɚɜɢɬɶɫɹ ɫɨ ɫɥɭɱɚɹɦɢ, ɤɨɝɞɚ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɜ ɜɨɞɟ 

ɩɪɟɜɵɲɚɟɬ 10-15 ɦɝ/ɥ. ɉɪɢɫɭɬɫɬɜɢɟ ɜ ɜɨɞɟ ɦɚɪɝɚɧɰɚ ɬɨɥɶɤɨ ɭɫɭɝɭɛɥɹɟɬ ɫɢɬɭɚɰɢɸ. 

 

1.1.6 ɂɨɧɨɨɛɦɟɧɧɵɣ ɦɟɬɨɞ ɭɞɚɥɟɧɢɹ ɠɟɥɟɡɚ 

 

  ɂɨɧɧɵɣ ɨɛɦɟɧ ɤɚɤ ɦɟɬɨɞ ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ ɢɡɜɟɫɬɟɧ ɞɨɜɨɥɶɧɨ ɞɚɜɧɨ ɢ 

ɩɪɢɦɟɧɹɟɬɫɹ  ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɭɦɹɝɱɟɧɢɹ ɜɨɞɵ. Ɋɚɧɶɲɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ 

ɦɟɬɨɞɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɢɪɨɞɧɵɟ ɢɨɧɢɬɵ (ɫɭɥɶɮɨɭɝɥɢ, ɰɟɨɥɢɬɵ). Ɉɞɧɚɤɨ ɫ 

ɩɨɹɜɥɟɧɢɟɦ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɢɨɧɨɨɛɦɟɧɧɵɯ ɫɦɨɥ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɞɥɹ ɰɟɥɟɣ ɜɨɞɨɨɱɢɫɬɤɢ ɪɟɡɤɨ ɜɨɡɪɨɫɥɚ. 

  Ʉɚɬɢɨɧɢɬɵ ɫɩɨɫɨɛɧɵ ɭɞɚɥɹɬɶ ɢɡ ɜɨɞɵ ɧɟ ɬɨɥɶɤɨ ɢɨɧɵ ɤɚɥɶɰɢɹ ɢ ɦɚɝɧɢɹ, 

ɧɨ ɢ ɞɪɭɝɢɟ ɞɜɭɯɜɚɥɟɧɬɧɵɟ ɦɟɬɚɥɥɵ, ɚ ɡɧɚɱɢɬ ɢ ɪɚɫɬɜɨɪɟɧɧɨɟ ɞɜɭɯɜɚɥɟɧɬɧɨɟ 

ɠɟɥɟɡɨ. ɉɪɢɱɟɦ ɬɟɨɪɟɬɢɱɟɫɤɢ, ɤɨɧɰɟɧɬɪɚɰɢɢ ɠɟɥɟɡɚ, ɫ ɤɨɬɨɪɵɦɢ ɦɨɝɭɬ 

ɫɩɪɚɜɢɬɶɫɹ ɢɨɧɨɨɛɦɟɧɧɵɟ ɫɦɨɥɵ, ɨɱɟɧɶ ɜɟɥɢɤɢ.  

  Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɢ ɬɨ, ɱɬɨ ɨɧ "ɧɟ ɛɨɢɬɫɹ" 

ɠɟɥɟɡɚ - ɦɚɪɝɚɧɰɚ, ɫɢɥɶɧɨ ɨɫɥɨɠɧɹɸɳɟɝɨ ɪɚɛɨɬɭ ɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɨɜ ɨɤɢɫɥɟɧɢɹ. Ƚɥɚɜɧɨɟ ɠɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɢɨɧɧɨɝɨ ɨɛɦɟɧɚ 

ɬɨ, ɱɬɨ ɢɡ ɜɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɭɞɚɥɟɧɵ ɠɟɥɟɡɨ ɢ ɦɚɪɝɚɧɟɰ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ 

ɪɚɫɬɜɨɪɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ɍɨ ɟɫɬɶ ɫɨɜɫɟɦ ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɬɚɤɨɣ 
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ɤɚɩɪɢɡɧɨɣ ɢ "ɝɪɹɡɧɨɣ" (ɢɡ-ɡɚ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɦɵɜɚɬɶ ɪɠɚɜɱɢɧɭ) ɫɬɚɞɢɢ, ɤɚɤ 

ɨɤɢɫɥɟɧɢɟ. 

ɂɦɟɧɧɨ ɩɪɢɦɟɧɟɧɢɟ ɢɨɧɨɨɛɦɟɧɧɵɯ ɫɦɨɥ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɞɟɥɟ ɛɨɪɶɛɵ ɫ ɠɟɥɟɡɨɦ ɢ ɦɚɪɝɚɧɰɟɦ ɜ ɜɨɞɟ. 

Ɂɚɞɚɱɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɨɞɨɛɪɚɬɶ ɬɚɤɭɸ ɤɨɦɛɢɧɚɰɢɸ ɢɨɧɨɨɛɦɟɧɧɵɯ 

ɫɦɨɥ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɛɵ ɷɮɮɟɤɬɢɜɧɚ ɜ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɩɚɪɚɦɟɬɪɨɜ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ. 

 

1.1.7 Ɉɛɟɡɠɟɥɟɡɢɜɚɧɢɟ ɦɟɦɛɪɚɧɧɵɦɢ ɦɟɬɨɞɚɦɢ 

 

  Ɇɟɦɛɪɚɧɧɵɟ ɦɟɬɨɞɵ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɭɞɚɥɟɧɢɹ 

ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜ ɜɨɞɟ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ, ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ ɝɢɞɪɨɤɫɢɞɚ, 

ɤɨɥɥɨɢɞɧɨɝɨ ɢ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɠɟɥɟɡɚ ɫ ɩɨɦɨɳɶɸ ɮɢɥɶɬɪɚɰɢɢ 

ɱɟɪɟɡ ɦɟɦɛɪɚɧɭ.  ɇɨ ɜɫɟ ɠɟ ɦɟɦɛɪɚɧɧɵɟ ɦɟɬɨɞɵ ɞɨɪɨɝɢɟ ɢ ɧɟ ɪɚɫɫɱɢɬɚɧ  

ɤɨɧɤɪɟɬɧɨ ɞɥɹ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɯɨɞɟ  ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ 

(ɦɢɤɪɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɦɟɦɛɪɚɧɵ), ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɣ ɟɟ ɨɱɢɫɬɤɟ 

(ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɢ ɧɚɧɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ) ɢɥɢ ɨɛɟɫɫɨɥɢɜɚɧɢɢ (ɨɛɪɚɬɧɵɣ 

ɨɫɦɨɫ). ȼɦɟɫɬɟ ɫ ɬɟɦ , ɦɟɦɛɪɚɧɵ ɥɟɝɤɨ ɩɨɞɞɚɸɬɫɹ ɡɚɪɚɫɬɚɧɢɸ ɨɪɝɚɧɢɱɟɫɤɨɣ 

ɩɥɟɧɤɨɣ ɢ ɡɚɛɢɜɚɧɢɸ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɪɚɫɬɜɨɪɢɦɵɦɢ ɱɚɫɬɢɰɚɦɢ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 

ɪɠɚɜɱɢɧɚ, ɚ ɬɚɤɠɟ ɜɬɹɝɢɜɚɸɬ  ɪɚɫɬɜɨɪɟɧɧɨɟ ɞɜɭɯɜɚɥɟɧɬɧɨɟ ɠɟɥɟɡɨ ɢ ɬɟɪɹɸɬ 

ɫɩɨɫɨɛɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨ ɡɚɞɟɪɠɢɜɚɬɶ ɞɪɭɝɢɟ ɜɟɳɟɫɬɜɚ.  

  Ɏɢɪɦɵ-ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɨɛɪɚɬɧɨɨɫɦɨɬɢɱɟɫɤɢɯ ɦɟɦɛɪɚɧ ɞɚɸɬ ɝɚɪɚɧɬɢɸ 

ɫɨɯɪɚɧɟɧɢɟ ɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ 

ɨɛɳɟɝɨ ɠɟɥɟɡɚ ɜ ɜɨɞɟ ɧɟ ɛɨɥɟɟ 0,1–0,3 ɦɝ/ɥ, ɜɡɜɟɲɟɧɧɵɯ ɩɪɢɦɟɫɟɣ – ɧɟ ɛɨɥɟɟ 0,5–

0,6 ɦɝ/ɥ, ɩɟɪɦɚɧɝɚɧɚɬɧɨɣ ɨɤɢɫɥɹɟɦɨɫɬɢ – ɧɟ ɛɨɥɟɟ 5 ɦɝ Ɉ2/ɥ ɢ ɤɨɥɥɨɢɞɧɨɦ 

ɢɧɞɟɤɫɟ ɧɟ ɛɨɥɟɟ 2–4 ɟɞɢɧɢɰ (ɩɚɪɚɦɟɬɪɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɫɨɞɟɪɠɚɧɢɟ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɠɟɥɟɡɚ).  

  ɇɨ  ɢɫɩɨɥɶɡɨɜɚɧɢɟ  ɦɟɦɛɪɚɧɧɵɯ ɦɟɬɨɞɨɜ ɨɛɨɫɧɨɜɚɧɚ ɬɚɦ, ɝɞɟ ɩɪɨɫɬɨ 

ɧɟɨɛɯɨɞɢɦɚ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɜɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɨɬ ɠɟɥɟɡɚ, ɧɚɩɪɢɦɟɪ, 

ɜ ɦɟɞɢɰɢɧɫɤɨɣ ɢɥɢ ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 
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1.1.8 Ȼɢɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ 

 
  ɗɬɨɬ ɦɟɬɨɞ ɩɪɟɞɩɨɥɚɝɚɟɬ  ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɠɟɥɟɡɨɛɚɤɬɟɪɢɣ, ɨɤɢɫɥɹɸɳɢɯ 

ɞɜɭɯɜɚɥɟɧɬɧɨɟ ɪɚɫɬɜɨɪёɧɧɨɟ ɠɟɥɟɡɨ ɞɨ ɬɪёɯɜɚɥɟɧɬɧɨɝɨ, ɜ ɰɟɥɹɯ ɨɱɢɫɬɤɢ ɜɨɞɵ, ɫ  

ɭɞɚɥɟɧɢɟɦ ɤɨɥɥɨɢɞɨɜ ɢ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɩɥёɧɨɤ ɜ ɨɬɫɬɨɣɧɢɤɚɯ ɢ ɧɚ ɮɢɥɶɬɪɚɯ. 

  ɂɧɨɝɞɚ ɷɬɨ ɨɤɚɡɵɜɚɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɩɪɢɟɦɥɟɦɵɦ ɫɩɨɫɨɛɨɦ ɫɧɢɡɢɬɶ 

ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɜ ɜɨɞɟ. Ɉɫɨɛɟɧɧɨ, ɤɨɝɞɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɠɟɥɟɡɚ ɜ ɜɨɞɟ ɛɨɥɶɲɚɹ, 

ɫɜɵɲɟ 30 ɦɝ/ɥ. 

            ɑɬɨɛɵ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɧɨɪɦɚɥɶɧɨ ɫɭɳɟɫɬɜɨɜɚɥɢ, ɧɭɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ 

ɤɢɫɥɭɸ ɫɪɟɞɭ ɧɚ ɧɢɡɤɨɦ ɭɪɨɜɧɟ, ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɞɚɱɭ ɤɢɫɥɨɪɨɞɚ ɢɡ ɜɨɡɞɭɯɚ. 

           Ɍɚɤɠɟ ɩɪɢɦɟɧɹɸɬ ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ, ɟɫɥɢ ɜ ɜɨɞɟ ɦɧɨɝɨ  

ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɭɝɥɟɤɢɫɥɨɬɵ. Ɍɚɤɚɹ ɜɨɞɚ ɩɨɞɜɟɪɝɚɟɬɫɹ ɮɢɥɶɬɪɚɰɢɢ 

ɱɟɪɟɡ ɤɨɥɨɧɢɢ ɛɚɤɬɟɪɢɣ ɧɚ ɦɟɞɥɟɧɧɵɯ ɮɢɥɶɬɪɚɯ ɫ ɩɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɨɣ ɡɚɝɪɭɡɤɨɣ. 

ɉɨɬɨɦ ɞɟɥɚɸɬ  ɫɨɪɛɰɢɨɧɧɭɸ ɨɱɢɫɬɤɭ ɞɥɹ ɡɚɞɟɪɠɚɧɢɹ ɩɪɨɞɭɤɬɨɜ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɛɚɤɬɟɪɢɣ ɢ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɦɭ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ. 

  Ʉɨɧɟɱɧɨ , ɷɬɨɬ ɦɟɬɨɞ ɷɤɨɥɨɝɢɱɟɧ ɢ ɷɮɮɟɤɬɢɜɟɧ, ɧɨ  ɭ ɧɟɝɨ ɟɫɬɶ ɛɨɥɶɲɨɣ 

ɦɢɧɭɫ: ɧɢɡɤɚɹ ɫɤɨɪɨɫɬɶ ɩɪɨɰɟɫɫɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɨɱɢɫɬɤɢ ɛɵɥɚ ɧɚ ɯɨɪɨɲɟɦ ɭɪɨɜɧɟ, ɧɭɠɧɨ ɢɦɟɬɶ ɨɱɢɫɬɧɵɟ ɟɦɤɨɫɬɢ ɛɨɥɶɲɢɯ 

ɪɚɡɦɟɪɨɜ. 

 

1.1.9 Ɉɛɪɚɬɧɵɣ ɨɫɦɨɫ 

 

  Ɇɟɬɨɞ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ 1970-ɯ ɝɨɞɨɜ ɩɪɢ ɨɱɢɫɬɤɟ ɜɨɞɵ, 

ɩɨɥɭɱɟɧɢɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɢɡ ɦɨɪɫɤɨɣ ɜɨɞɵ, ɩɨɥɭɱɟɧɢɢ ɨɫɨɛɨ ɱɢɫɬɨɣ ɜɨɞɵ ɞɥɹ 

ɦɟɞɢɰɢɧɵ ɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɬɚ ɫɚɦɚɹ ɩɨɩɭɥɹɪɧɚɹ 

ɬɟɯɧɨɥɨɝɢɹ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ. 

          Ɉɛɪɚɬɧɵɣ ɨɫɦɨɫ ɨɬɧɨɫɢɬɫɹ ɤ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢ ɲɢɪɨɤɨ 

ɩɪɢɦɟɧɹɟɦɵɦ ɫɩɨɫɨɛɚɦ ɨɱɢɫɬɤɢ ɜɨɞɵ. Ɉɛɪɚɬɧɨɨɫɦɨɬɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ 

ɷɮɮɟɤɬɢɜɧɨ ɭɞɚɥɹɸɬ ɢɡ ɜɨɞɵ ɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ ɨɬ 0.001 ɞɨ 0.0001 ɦɤɦ. ȼ ɷɬɨɬ 

ɞɢɚɩɚɡɨɧ ɩɨɩɚɞɚɸɬ ɫɨɥɢ ɠёɫɬɤɨɫɬɢ, ɫɭɥɶɮɚɬɵ, ɧɢɬɪɚɬɵ, ɢɨɧɵ ɧɚɬɪɢɹ, ɦɚɥɵɟ 
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ɦɨɥɟɤɭɥɵ, ɤɪɚɫɢɬɟɥɢ. Ɇɟɦɛɪɚɧɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ, ɨɱɟɧɶ 

ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɡɚɝɪɹɡɧɟɧɢɹɦ. Ⱦɥɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ 

ɪɚɛɨɬɵ ɮɢɥɶɬɪɨɜ ɫ ɨɛɪɚɬɧɨɨɫɦɨɬɢɱɟɫɤɨɣ ɦɟɦɛɪɚɧɨɣ ɩɟɪɟɞ ɫɢɫɬɟɦɨɣ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɮɢɥɶɬɪɚɰɢɹ, ɡɚɞɟɪɠɢɜɚɸɳɚɹ ɛɨɥɟɟ ɤɪɭɩɧɵɟ 

ɱɚɫɬɢɰɵ. 

  ȼ ɫɢɫɬɟɦɚɯ ɨɱɢɫɬɤɢ ɜɨɞɵ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɧɬɟɬɢɱɟɫɤɢɟ 

ɩɨɥɭɩɪɨɧɢɰɚɟɦɵɟ ɦɟɦɛɪɚɧɵ. Ɇɟɦɛɪɚɧɚ ɡɚɞɟɪɠɢɜɚɟɬ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ 

ɡɚɝɪɹɡɧɢɬɟɥɢ, ɧɨ ɩɪɨɩɭɫɤɚɟɬ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɜɟɳɟɫɬɜɚ, ɚ ɬɚɤɠɟ 

ɪɚɫɬɜɨɪёɧɧɵɟ ɝɚɡɵ, ɬɚɤɢɟ ɤɚɤ ɤɢɫɥɨɪɨɞ, ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ ɢ ɩɪ. 

  Ɉɛɪɚɬɧɵɣ ɨɫɦɨɫ — ɩɪɨɯɨɠɞɟɧɢɟ ɜɨɞɵ ɢɥɢ ɞɪɭɝɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɱɟɪɟɡ 

ɩɨɥɭɩɪɨɧɢɰɚɟɦɭɸ ɦɟɦɛɪɚɧɭ ɢɡ ɛɨɥɟɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ ɜ ɦɟɧɟɟ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɞɚɜɥɟɧɢɹ, ɩɪɟɜɵɲɚɸɳɟɝɨ 

ɪɚɡɧɢɰɭ ɨɫɦɨɬɢɱɟɫɤɢɯ ɞɚɜɥɟɧɢɣ ɨɛɨɢɯ ɪɚɫɬɜɨɪɨɜ. 

  ɉɪɢ ɷɬɨɦ ɦɟɦɛɪɚɧɚ ɩɪɨɩɭɫɤɚɟɬ ɪɚɫɬɜɨɪɢɬɟɥɶ, ɧɨ ɧɟ ɩɪɨɩɭɫɤɚɟɬ 

ɧɟɤɨɬɨɪɵɟ ɪɚɫɬɜɨɪёɧɧɵɟ ɜ ɧёɦ ɜɟɳɟɫɬɜɚ. ɉɪɟɞɟɥɶɧɨ ɦɚɥɵɣ ɪɚɡɦɟɪ ɩɨɪ ɢ ɨɫɨɛɨɟ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɦɟɦɛɪɚɧɵ ɩɨɡɜɨɥɹɸɬ ɩɪɨɧɢɤɚɬɶ ɫɤɜɨɡɶ ɧɟɟ ɬɨɥɶɤɨ 

ɦɨɥɟɤɭɥɚɦ ɜɨɞɵ. Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɠɟ ɩɪɢɦɟɫɟɣ ɦɟɦɛɪɚɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɧɟɩɪɟɨɞɨɥɢɦɭɸ ɩɪɟɝɪɚɞɭ. 

 

1.1.10  ɍɥɶɬɪɚɮɢɥɶɬɪɚɰɢɹ 

 

  ȼ ɨɬɥɢɱɢɟ ɨɬ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ, ɷɬɨɬ ɦɟɬɨɞ ɨɫɜɟɬɥɹɟɬ ɢ 

ɨɛɟɡɡɚɪɚɠɢɜɚɟɬ ɜɨɞɭ, ɧɟ ɦɟɧɹɹ ɫɨɥɟɜɨɣ ɫɨɫɬɚɜ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɯɢɦɪɟɚɝɟɧɬɨɜ. ȼ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɍɎ-ɫɢɫɬɟɦɚ ɪɚɛɨɬɚɟɬ ɩɪɢ «ɬɭɩɢɤɨɜɨɣ ɮɢɥɶɬɪɚɰɢɢ», 

ɬɨ ɟɫɬɶ ɜ ɪɟɠɢɦɟ ɧɟ ɫɛɪɚɫɵɜɚɹ ɤɨɧɰɟɧɬɪɚɬ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɱɟɪɟɞɨɜɚɧɢɹ 

ɮɢɥɶɬɪɚɰɢɢ ɢ ɨɛɪɚɬɧɨɣ ɩɪɨɦɵɜɤɢ ɦɟɦɛɪɚɧɵ. ɑɚɫɬɶ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɢɞɟɬ ɜ 

ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɞɥɹ ɭɞɚɥɟɧɢɹ ɧɚɤɨɩɢɜɲɢɯɫɹ ɡɚɝɪɹɡɧɟɧɢɣ. Ⱦɨɛɚɜɢɜ 

ɫɩɟɰɢɚɥɶɧɵɣ ɪɚɫɬɜɨɪ ɜ ɩɪɨɦɵɜɧɭɸ ɜɨɞɭ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ ɦɨɸɳɢɯ ɪɟɚɝɟɧɬɨɜ, 

ɭɥɭɱɲɚɟɬɫɹ ɨɱɢɫɬɤɚ ɜɨɞɵ. Ɍɚɤɚɹ ɜɨɞɚ ɞɥɹ ɩɪɨɦɵɜɤɢ, ɤɨɬɨɪɚɹ ɫɬɚɥɚ 

ɤɨɧɰɟɧɬɪɚɬɨɦ, ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 10-20 % ɢɡ ɜɫɟɝɨ ɩɨɬɨɤɚ ɜɨɞɵ. ɉɨ 

http://aqua-life.com.ua/shop/c4.html
http://aqua-life.com.ua/shop/c1.html
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ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɢɥɟɧɧɚɹ ɩɪɨɦɵɜɤɚ ɦɟɦɛɪɚɧ ɰɢɪɤɭɥɢɪɭɸɳɢɦ ɦɨɸɳɢɦɢ 

ɪɚɫɬɜɨɪɚɦɢ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɟɬ ɢɯ ɪɟɫɭɪɫ. ɉɪɟɢɦɭɳɟɫɬɜɨ ɷɬɨɝɨ ɦɟɬɨɞɚ ɜ ɬɨɦ, ɱɬɨ 

ɨɧ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɩɪɹɦɨ ɢɡ 

ɢɫɬɨɱɧɢɤɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɜɨɞɚɦɢ, ɬɚɤ ɤɚɤ ɍɎ-ɦɟɦɛɪɚɧɚ – ɷɬɨ ɢɞɟɚɥɶɧɵɣ 

ɛɚɪɶɟɪ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɜɢɪɭɫɨɜ ɢ ɛɚɤɬɟɪɢɣ. ɗɬɚ ɨɫɨɛɟɧɧɨɫɬɶ ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɢ 

ɜɨɞɵ ɨɫɜɨɛɨɠɞɚɟɬ ɜɨɞɭ ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɦ ɯɥɨɪɢɪɨɜɚɧɢɹ, ɬɚɤ ɤɚɤ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ ɩɪɨɯɨɞɢɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɟɟ 

ɩɨɬɪɟɛɢɬɟɥɸ. 

 

1.1.11  ɇɚɧɨɮɢɥɶɬɪɚɰɢɹ 

 

  Ɍɚɤ ɠɟ ɤɚɤ ɢ ɩɪɢ ɨɛɪɚɬɧɨɦ ɨɫɦɨɫɟ, ɦɟɯɚɧɢɡɦɨɦ ɩɟɪɟɧɨɫɚ ɩɪɢ 

ɧɚɧɨɮɢɥɶɬɪɚɰɢɢ ɹɜɥɹɟɬɫɹ ɞɢɮɮɭɡɢɹ. ɇɚɧɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɦɟɦɛɪɚɧɵ ɫɯɨɠɢ ɩɨ 

ɯɢɦɢɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɫ ɨɛɪɚɬɧɨɨɫɦɨɬɢɱɟɫɤɢɦɢ, ɧɨ ɞɨɩɭɫɤɚɸɬ 

ɞɢɮɮɭɡɢɸ ɜɨɞɵ ɢ ɧɟɤɨɬɨɪɵɯ ɢɨɧɨɜ, ɜ ɨɫɧɨɜɧɨɦ, ɨɞɧɨɜɚɥɟɧɬɧɵɯ (ɧɚɩɪɢɦɟɪ, 

ɧɚɬɪɢɹ ɢ ɯɥɨɪɚ). Ȼɨɥɟɟ ɤɪɭɩɧɵɟ ɢɨɧɵ, ɜɤɥɸɱɚɹ ɞɜɭɯ- ɢ ɦɧɨɝɨɜɚɥɟɧɬɧɵɟ, ɢ ɛɨɥɟɟ 

ɫɥɨɠɧɵɟ ɦɨɥɟɤɭɥɵ ɡɚɞɟɪɠɢɜɚɸɬɫɹ. ɉɨɫɤɨɥɶɤɭ ɨɞɧɨɜɚɥɟɧɬɧɵɟ ɢɨɧɵ 

ɞɢɮɮɭɧɞɢɪɭɸɬ ɱɟɪɟɡ ɧɚɧɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɦɟɦɛɪɚɧɭ ɜɦɟɫɬɟ ɫ ɜɨɞɨɣ, ɩɟɪɟɩɚɞ 

ɨɫɦɨɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɦɟɦɛɪɚɧɟ ɦɟɧɶɲɟ, ɱɟɦ ɩɪɢ ɨɛɪɚɬɧɨɦ ɨɫɦɨɫɟ, ɢ 

ɢɦɟɧɧɨ ɩɨɷɬɨɦɭ ɧɚɧɨɮɢɥɶɬɪɚɰɢɹ ɨɛɵɱɧɨ ɩɪɨɜɨɞɢɬɫɹ ɩɨɞ ɦɟɧɶɲɢɦ ɞɚɜɥɟɧɢɟɦ. 

  ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ 

ɨɱɢɫɬɤɢ ɢ ɧɟ ɬɪɟɛɭɸɬ ɩɨɫɬɪɨɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɨɬɥɢɱɢɟ ɨɬ 

ɬɪɚɞɢɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɮɢɥɶɬɪɚɰɢɢ. ɇɨ ɞɚɧɧɵɟ ɜɢɞɵ ɮɢɥɶɬɪɚɰɢɢ ɨɱɟɧɶ 

ɞɨɪɨɝɨɫɬɨɹɳɢɟ. 

 

1.1.12  ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ  

            Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɜɨɞɵ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɤ ɨɛɴɟɤɬɚɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɫɥɭɠɚɬ ɜɨɞɨɩɪɨɜɨɞɵ. ɂɯ ɜɵɩɨɥɧɹɸɬ ɢɡ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 

ɭɤɥɚɞɵɜɚɟɦɵɯ ɩɚɪɚɥɥɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɭ. Ⱦɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ 
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ɦɟɫɬɚɦ ɟɟ ɩɨɬɪɟɛɥɟɧɢɹ (ɠɢɥɵɟ ɡɞɚɧɢɹ, ɰɟɯɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ) 

ɫɥɭɠɢɬ ɜɨɞɨɩɪɨɜɨɞɧɚɹ ɫɟɬɶ. ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɥɢɧɢɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɥɚɧɢɪɨɜɤɭ ɨɛɴɟɤɬɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɪɚɡɦɟɳɟɧɢɟ 

ɨɬɞɟɥɶɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜɨɞɵ, ɪɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ. ȼ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɯ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɜɨɞɨɩɪɨɜɨɞɚɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɧɢɦɚɸɬ ɤɨɥɶɰɟɜɵɟ ɫɟɬɢ, 

ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɩɨɞɚɱɭ ɜɨɞɵ. ɇɚɫɨɫɧɵɟ 

ɫɬɚɧɰɢɢ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɫ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

ɩɨɬɪɟɛɢɬɟɥɹɦ. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ ɡɚɜɢɫɢɬ ɨɬ 

ɝɪɚɮɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɉɨɞɚɱɚ ɜɨɞɵ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɦɨɠɟɬ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ 

ɢ ɫɬɭɩɟɧɱɚɬɨɣ. ɉɪɢ ɫɬɭɩɟɧɱɚɬɨɣ ɩɨɞɚɱɟ ɭɦɟɧɶɲɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɛɚɤɚ 

ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ ɢ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚɫɨɫɨɜ. ɇɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɨɞɧɨɬɢɩɧɵɟ ɧɚɫɨɫɵ ɫ ɨɞɢɧɚɤɨɜɨɣ ɩɨɞɚɱɟɣ. Ɋɟɠɢɦ ɪɚɛɨɬɵ 

ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɜɵɛɢɪɚɸɬ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɝɪɚɮɢɤɨɜ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɢ 

ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ, ɜɨɞɨɩɪɨɜɨɞɨɜ ɢ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ. ɉɨɥɧɨɝɨ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɟɣ ɞɨɛɢɬɶɫɹ 

ɧɟɜɨɡɦɨɠɧɨ. Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɜɨɞɵ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɫɥɭɠɚɬ 

ɜɨɞɨɧɚɩɨɪɧɵɟ ɛɚɲɧɢ. Ɋɟɝɭɥɢɪɭɸɳɢɣ ɨɛɴɟɦ ɛɚɤɚ ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ ɫɥɨɠɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɨɜɦɟɳɟɧɧɵɦ ɫɬɭɩɟɧɱɚɬɵɦ ɢɥɢ ɢɧɬɟɝɪɚɥɶɧɵɦ ɝɪɚɮɢɤɚɦ ɩɨɞɚɱɢ 

ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ.  

            ȼɨɞɨɧɚɩɨɪɧɚɹ ɛɚɲɧɹ ɫɨɫɬɨɢɬ ɢɡ ɧɚɩɨɪɧɨɝɨ ɛɚɤɚ, ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ (ɫɬɜɨɥɚ), ɨɬɟɩɥɹɸɳɟɝɨ ɲɚɬɪɚ ɜɨɤɪɭɝ ɛɚɤɚ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɜɨɞɨɧɚɩɨɪɧɭɸ ɛɚɲɧɸ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɚɦɨɣ ɜɵɫɨɤɨɣ 

ɬɨɱɤɟ ɝɨɪɨɞɚ, ɚ ɇɋ-II ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɵɲɟ ɝɨɪɨɞɚ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

 

1.1.13 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 

            ȼɨɞɨɩɨɬɪɟɛɢɬɟɥɢ ɪɚɫɯɨɞɭɸɬ ɜɨɞɭ ɜ ɬɟɱɟɧɢɢ ɫɭɬɨɤ ɧɟɪɚɜɧɨɦɟɪɧɨ ɫɨ 

ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɜ ɪɚɡɥɢɱɧɵɟ ɱɚɫɵ. ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɭɸ 

ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɬɪɭɛ ɢ ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ.        
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Ⱦɥɹ ɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɫɭɦɦɢɪɨɜɚɬɶ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ 

ɤɚɠɞɵɦ ɩɨɬɪɟɛɢɬɟɥɟɦ ɢ ɫɨɫɬɚɜɢɬɶ ɝɪɚɮɢɤ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ. 

            Ɋɚɫɱɟɬɧɵɣ (ɫɪɟɞɧɢɣ ɡɚ ɝɨɞ) ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ˏଷ /ɫɭɬ,  ɧɚ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

             ܳ˔˖˕˔˓ = ሺ௤ˉ 𝑁ˉሻଵ଴଴଴                                                                                                             (1)  

                                                                                                                     

ɝɞɟ ݍˉ ɧɨɪɦɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɥ/ɫɭɬ ɧɚ 1 ɱɟɥ. 

            N ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɠɢɬɟɥɟɣ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɭ, ɱɟɥ. 

            ܳ˔˓.˔˖˕ሺˍሻ = ଶଷ଴∙ଷଶଶ଼ଵ଴଴଴  = 742,44 ˏଷ/ɫɭɬ.              ܳ˔˓.˔˖˕ሺ˖ሻ = 
ଵ଺଴∙ଵସ଻଴଺ଵ଴଴଴  = 2352 ˏଷ /ɫɭɬ. 

           ܳ˔˓.˔˖˕ = 742,44 + 2352,96 = 3095,4. 

            Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɫ ɫɭɬɤɢ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ:  

             ܳ˔˖˕ ˏ˃˘= ݇˔˖˕ ˏ˃˘  ∙ ܳ˔˖˕˔˓                                                                                      (2) 

             ܳ˔˖˕ ˏˋː=݇˔˖˕ ˏˋː ∙ܳ˔˖˕˔˓                                                                                        (3) 

 

ɝɞɟ ܭ˔˖˕ ˏˋː ɢ ܭ˔˖˕ ˏ˃˘ − ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɤɫɢɦɚɥɶɧɵɣ ɢ ɦɢɧɢɦɚɥɶɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɬɨɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɤɥɚɞ 

ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ, ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɬɟɩɟɧɶ 

ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɡɞɚɧɢɣ ɢ ɢɡɦɟɧɟɧɢɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɨ ɫɟɡɨɧɚɦ ɝɨɞɚ ɢ ɞɧɹɦ 

( ɩɪɢɧɢɦɚɸɬɫɹ ܭ ;1,3 - 1,1 = ˘˃ˏ ˕˖˔ܭ˔˖˕ ˏˋː = 0,7 - 0,9). 

            ȿɫɥɢ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɢɦɟɸɬɫɹ ɡɨɧɵ ɫ ɪɚɡɥɢɱɧɵɦ ɫɚɧɢɬɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɡɞɚɧɢɣ, ɬɨ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɧɚ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɧɚɫɟɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɭɬɨɱɧɨɦɭ ɪɚɫɯɨɞɭ 

ɜɨɞɵ ɞɥɹ ɤɚɠɞɨɣ ɡɨɧɵ, ɚ ɡɚɬɟɦ ɧɚɯɨɞɢɦ ɢɯ ɫɭɦɦɭ. 
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             Ⱦɥɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬ ɫ ɭɱɟɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ –  ɦɚɤɫɢɦɚɥɶɧɨɝɨ ܭч.ˏ˃ˍ˔ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ܭˏˋː, ɤɨɬɨɪɵɟ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ: 

 

௠௔௫ߙ=ч.௠௔௫ܭ             ∙ ∙௠௔௫= 1,2ߚ ͳ,ʹ = ͳ,ͶͶ.                                                            (4) 

௠௜௡ߙ=ч.௠௜௡ܭ              ∙ ∙௠௜௡= 0,4ߚ Ͳ,ͷ = Ͳ,ʹ.                                                                     (5) 

 

ɝɞɟ ߙ −  ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɟɩɟɧɶ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɡɞɚɧɢɣ, ɪɟɠɢɦ 

ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɞɪɭɝɢɟ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ (ߙ௠௔௫ = ͳ,ʹ − ͳ,Ͷ; ߙ௠௜௡ = Ͳ,Ͷ −Ͳ,͸ሻ;  
ߚ             −  ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ [ͳ], ɭɱɢɬɵɜɚɸɳɢɣ ߚ௠௔௫ =ͳ,͵; ߚ௠௜௡= 0,7 

           ܳ˔˖˕ ˏ˃˘= 1,44∙3095,4 = 4457,3 ˏଷ /ɫɭɬ.              ܳ˔˖˕ ˏˋː= 0,2∙ ͵Ͳͻͷ,Ͷ = 619,08 ˏଷ /ɫɭɬ. 

            Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚɫɟɥɟɧɢɟɦ ɢɡ 

ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ,  ˏଷ /ɱ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 = ч.௠௔௫ݍ             
௞ч.೘𝑎𝑥∙ொ˔˖˕.೘𝑎𝑥ଶସ = 

ଵ ,ସସ∙ସସହ଻,ଷଶସ  = 267,4 ˏଷ /ɱ.                                              (6) 

 =  ч.௠௜௡ݍ             
௞ч.೘೔೙∙ொ˔˖˕.೘೔೙ଶସ =

଴,ଶ∙଺ଵଽ,଴଼ଶସ  = 5,15 ˏଷ /ɱ.                                                    (7) 

 

            Ⱦɥɹ ɩɨɥɢɜɨɱɧɵɯ ɪɚɫɯɨɞɨɜ ɩɨ ɋɉ 31.13330.2012 ɩɪɢɧɢɦɚɟɦ 50 ɥ/ɫɭɬ ɧɚ 

ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ (ɤɜɚɪɬɢɪɵ) ɢ 90 ɥ/ɫɭɬ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ (ɭɫɚɞɶɛɵ): 

           ܳ˒ˑˎˋ˅ሺˍሻ=ହ଴∙ଷଶଶ଼ଵ଴଴଴ =161,4  ˏଷ /ɫɭɬ.  

            ܳ˒ˑˎˋ˅ሺˍሻ=ଽ଴∙ଵସ଻଴ସଵ଴଴଴ =1323,5   ˏଷ /ɫɭɬ. 

          ܳ˒ˑˎˋ˅= 161,4+1323,5=1484,9   ˏଷ /ɫɭɬ. 
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            Ɋɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɧɭɠɞɵ ɦɟɫɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ɤɚɤ 10 % 

ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ: 

              ܳˏ.˒.= (10 % ∙ ܳ˔˖˕.௠௔௫/100)/24= 4457,3∙ Ͳ,ͳ = ͶͶͷ,͹͵  ˏଷ /ɫɭɬ.                      (8) 

 

            ɇɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ: 

              ܳ˔.ː. = (10 % ∙ ܳ˔˖˕.௠௔௫/100)/24= 445,73   ˏଷ /ɫɭɬ.                                            (9) 

 

            Ɋɚɫɯɨɞ ɧɚ ɩɨɠɚɪɨɬɭɲɟɧɢɟ: 

 

            ܳ˒ˑˉ = (3,6∙ ݊ ∙ ሻݍ ∙ ͵ = Ͷ͵ʹ   ˏଷ /ɡɚ 3 ɱɚɫɚ.                                                (10) 

 

            ܳˑ˄щ = = 3095,4+1484,9+432+445,73+445,73= 5903,76  ˏଷ /ɫɭɬ.             (11) 
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            2 Ɋɚɫɱɟɬ ɫɤɜɚɠɢɧɵ  

            2.1 Ɍɢɩ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ  
 

            ɉɨɞɡɟɦɧɵɟ ɜɨɞɵ ɞɨɛɵɜɚɸɬ ɫɩɟɰɢɚɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ – ɜɨɞɨɡɚɛɨɪɚɦɢ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ ɡɚɥɟɝɚɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɬɪɟɛɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɬɟɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɨɤɚ, ɚ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ 

ɢ ɜ ɩɟɪɫɩɟɤɬɢɜɟ. 

             ɏɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢɦɟɟɬ ɩɪɢɨɪɢɬɟɬ ɩɟɪɟɞ ɞɪɭɝɢɦɢ 

ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ.  

            ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ ɩɪɟɫɧɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɢɯ ɥɭɱɲɟɣ 

ɡɚɳɢɳɟɧɧɨɫɬɶɸ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ. 

            ɍɫɬɪɨɣɫɬɜɨ ɜɨɞɨɡɚɛɨɪɧɵɯ ɭɡɥɨɜ ɢ ɫɨɫɬɚɜ ɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɭɫɥɨɜɢɹɦɢ ɡɚɥɟɝɚɧɢɹ, ɦɨɳɧɨɫɬɶɸ, ɜɨɞɨɨɛɢɥɶɧɨɫɬɶɸ, ɝɥɭɛɢɧɨɣ ɢ ɝɟɨɥɨɝɢɱɟɫɤɢɦ 

ɫɬɪɨɟɧɢɟɦ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

ɩɨɞɡɟɦɧɨɝɨ ɩɨɬɨɤɚ (ɧɚɩɨɪɨɦ, ɫɤɨɪɨɫɬɶɸ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɜɢɠɟɧɢɹ, ɫɜɹɡɶɸ ɫ 

ɞɪɭɝɢɦɢ ɜɨɞɨɧɨɫɧɵɦɢ ɦɚɫɫɢɜɚɦɢ, ɩɥɚɫɬɚɦɢ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɜɨɞɚɦɢ), 

ɫɚɧɢɬɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɬɟɪɪɢɬɨɪɢɢ, ɧɚɦɟɱɟɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ 

ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. 

            ɉɪɢɬɨɤ ɜɨɞɵ ɤ ɫɤɜɚɠɢɧɟ (ɞɟɛɢɬ), ˏଷ /ɫɭɬ , ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

              ܳ˔ = 
ଶ,଻ଷ∙௞˗∙௠∙ௌ௟௚𝑟𝑅 =

ଶ,଻ହ∙ଵହ∙ଶହ∙ଶ,ହ௟௚బ,లఱభఱబ = 
ଶହ଻଼,ଵଶହ,ସସ =1084,4  ˏଷ /ɫɭɬ.                                   (12) 

 

ɝɞɟ  ݇˗ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ, ɦ/ɫɭɬ, ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ  

            m – ɦɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ,ɦ; 

            S −ɩɨɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɟ ɩɪɢ ɨɬɤɚɱɤɟ,ɦ; 

            R ɢ r – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɞɢɭɫ ɜɥɢɹɧɢɹ ɞɟɩɪɟɫɫɢɜɧɨɣ ɜɨɪɨɧɤɢ ɢ ɪɚɞɢɭɫ 

ɫɤɜɚɠɢɧɵ, ɦ.  

            S ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɡɦɟɪɟ 10-15 % ɨɬ m. 

            Ⱦɢɚɦɟɬɪ ɮɢɥɶɬɪɚ, ɦ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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              𝐷˗=
ொ೘𝑎𝑥௠∙௟˗∙௏˗=

ସସହ଻,ଷଷ,ଵସ∙ଵହ∙ଵ଺଴,ଷ=
ସସହ଻,ଷ଻ହହ଴,ଵଷ=0,6.                                                              (13) 

    

ɝɞɟ  ܳ௠௔௫ − ɩɨɞɚɱɚ ɧɚɫɨɫɚ ˏଷ /ɫɭɬ  ; 

            ݈˗ − ɞɥɢɧɚ ɪɚɛɨɱɟɣ ɜɨɞɨɩɪɢɟɦɧɨɣ ɱɚɫɬɢ ɮɢɥɶɬɪɚ, ɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ 

ɩɥɚɫɬɚɯ ɫ ɦɨɳɧɨɫɬɶɸ ɦɟɧɟɟ 10 ɦ- ɧɚ 1-2 ɦ ɦɟɧɶɲɟ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ, ɜ ɩɥɚɫɬɚɯ ɫ 

ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 10 ɦ- ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

              ݈˗ =(0,5-0,8)∙ ݉ = 0,6∙ ʹͷ =15 ɦ.                                                                 (14) 

 ˆˇˈ ܸ̠ - ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ, ˏଷ /ɫɭɬ.  Ⱦɥɹ ɞɵɪɱɚɬɵɯ, ɳɟɥɟɜɵɯ ɩɪɨɜɨɥɨɱɧɵɯ ɢ 

ɫɟɬɱɚɬɵɯ ɮɢɥɶɬɪɨɜ ܸ̠  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

               ܸ̠ = 65√݇˗య  = 65√ͳͷ య = 160,3 ˏଷ /ɫɭɬ.                                                              (15) 

 

            Ⱦɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɬɨɦ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɢ ɫɤɜɚɠɢɧɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 

ɜɨɞɟ, ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɞɟɛɢɬ ɫɤɜɚɠɢɧɵ ɫ ɩɨɞɚɱɟɣ ɧɚɫɨɫɚ. 

            ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɫɤɜɚɠɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɯɟɦɭ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɪɚɡɦɟɪɨɜ ɷɥɟɦɟɧɬɨɜ ɜɨɞɨɡɚɛɨɪɧɨɣ ɫɤɜɚɠɢɧɵ. 

            Ⱦɢɚɦɟɬɪ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ ɨɛɫɚɞɧɵɯ ɬɪɭɛ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 

            𝐷э= 𝐷˗+ 50ɦɦ = 0,65ɦ                                                                                   (16) 

 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɚɩɪɚɜɥɹɸɳɟɣ ɬɪɭɛɵ ɪɚɜɟɧ : 

             𝐷ː=𝐷э+100ɦɦ = 0,75ɦ                                                                                    (17) 

 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɢɩɵ ɮɢɥɶɬɪɨɜ ɢ ɨɛɥɚɫɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɹ. 
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Ɍɚɛɥɢɰɚ 1- Ɍɢɩ ɮɢɥɶɬɪɚ ɜ ɨɛɥɚɫɬɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ.  

Ɍɢɩ ɮɢɥɶɬɪɚ 
Ɇɚɬɟɪɢɚɥɵ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ 

Ɉɫɨɛɟɧɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ 

Ɉɛɥɚɫɬɶ 

ɩɪɢɦɟɧɟɧɢɹ 

ɋ ɪɟɛɪɢɫɬɨɣ 

ɜɨɞɨɩɪɢɟɦɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ 

Ɏɢɥɶɬɪɨɜɵɟ 

ɷɥɟɦɟɧɬɵ ɤɨɥɟɰ ɢɥɢ 

ɫɟɝɦɟɧɬɨɜ ɢɡ 

ɩɥɚɫɬɦɚɫɫ. ɋɬɟɪɠɧɢ ∅ͳͲ ɦɦ ɢɡ 

ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ 

ɋɤɜɚɠɧɨɫɬɶ ɤɚɪɤɚɫɚ ɞɨ 

20….25%. Ɋɟɛɪɢɫɬɨɫɬɶ 

ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɦ 

ɩɪɨɞɨɥɶɧɚɹ. ɒɚɝ ɪɟɛɟɪ 

ɩɨɞɛɢɪɚɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɚɜɚ 

ɤɚɩɬɢɪɭɟɦɵɯ ɩɨɪɨɞ.  

Ʉɪɭɩɧɨɡɟɪɧɢɫɬɵɟ, 

ɫɪɟɞɧɟɡɟɪɧɢɫɬɵɟ ɢ 

ɦɟɥɤɨɡɟɪɧɢɫɬɵɟ 

ɩɟɫɤɢ. ɉɨɞɡɟɦɧɵɟ 

ɜɨɞɵ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɤɨɪɪɨɡɢɨɧɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. 

 

            2.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɤɜɚɠɢɧ  

 

            Ƚɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɢɡɜɨɞɹɬ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɡɚɤɨɧɨɜ ɞɜɢɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫ ɭɱɟɬɨɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

ɫɨɫɬɨɹɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɨɬɨɤɚ (ɧɚɩɨɪɧɵɣ ɢ ɛɟɡɧɚɩɨɪɧɵɣ), ɩɪɢ ɬɨɣ ɢɥɢ ɢɧɨɣ 

ɫɬɟɩɟɧɢ ɫɯɟɦɚɬɢɡɚɰɢɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ. Ɉɛɵɱɧɨ ɞɥɹ ɪɚɫɱɟɬɨɜ 

ɜɵɞɟɥɹɸɬ ɬɪɢ ɨɫɧɨɜɧɵɟ ɫɯɟɦɵ ɜɨɞɨɧɨɫɧɵɯ ɩɥɚɫɬɨɜ: ɧɟɨɝɪɚɧɢɱɟɧɧɵɟ ɩɨ 

ɩɥɨɳɚɞɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɢ ɫɥɨɢɫɬɵɟ ɝɨɪɢɡɨɧɬɵ, ɤ ɤɨɬɨɪɵɦ 

ɨɬɧɨɫɹɬɫɹ ɚɪɬɟɡɢɚɧɫɤɢɟ ɛɚɫɫɟɣɧɵ; ɩɨɥɭɨɝɪɚɧɢɱɟɧɧɵɟ ɩɥɚɫɬɵ, ɩɨɥɨɫɵ, ɞɨɥɢɧɵ 

ɪɟɤ; ɨɝɪɚɧɢɱɟɧɧɵɟ ɩɨ ɩɥɨɳɚɞɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɫɬɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɱɢɬɵɜɚɸɬ 

ɬɚɤɠɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɨɞɨɩɪɢɟɦɧɨɣ ɱɚɫɬɢ ɫɤɜɚɠɢɧɵ ɜ ɩɥɚɫɬɟ, ɧɚɦɟɱɟɧɧɨɦ ɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ: ɜɨɞɨɩɪɢɟɦɧɚɹ ɱɚɫɬɶ ɜɫɤɪɵɜɚɟɬ ɩɥɚɫɬ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ 

(ɫɨɜɟɪɲɟɧɧɚɹ ɫɤɜɚɠɢɧɚ) ɢɥɢ ɧɟ ɧɚ ɩɨɥɧɭɸ (ɧɟɫɨɜɟɪɲɟɧɧɚɹ ɫɤɜɚɠɢɧɚ). 

            ȼ ɤɚɠɞɨɣ ɨɞɢɧɨɱɧɨ ɪɚɛɨɬɚɸɳɟɣ ɫɤɜɚɠɢɧɟ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɧɚɩɨɪɧɨɦ 

ɩɥɚɫɬɟ ɦɨɳɧɨɫɬɶɸ m, ɱɟɪɟɡ ɥɸɛɭɸ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ  ɩɥɚɫɬɚ, 

ɨɱɟɪɱɟɧɧɭɸ ɜɨɤɪɭɝ ɫɤɜɚɠɢɧɵ ɪɚɞɢɭɫɨɦ r, ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɮɢɥɶɬɪɚɰɢɢ ɩɨɪɨɞ 

ɩɥɚɫɬɚ k ɢ ɞɢɚɦɟɬɪɟ ɮɢɥɶɬɪɚ ɫɤɜɚɠɢɧɵ 𝑑௖  ɜ ɭɫɥɨɜɢɹɯ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ 

ɞɜɢɠɟɧɢɹ ɪɚɫɯɨɞ ɜɨɞɵ ɛɭɞɟɬ ɨɞɢɧɚɤɨɜɵɦ:             ܳ௖ = −ʹ𝜋݇݉ݎ ௗℎௗ௥                                                                                          (18) 
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ɝɞɟ 𝑖௥ − ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɩɨɬɨɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ r ɨɬ ɨɫɢ ɫɤɜɚɠɢɧɵ,  

            𝑖௥ = − ௗℎௗ௥. 

            ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ ɩɨɥɭɱɚɟɦ ɢɡɜɟɫɬɧɨɟ 

ɜɵɪɚɠɟɧɢɟ Ⱦɸɩɸɢ, ɫɜɹɡɵɜɚɸɳɟɟ ɩɚɪɚɦɟɬɪɵ ɫɤɜɚɠɢɧɵ ɢ ɟɟ ɞɟɛɢɬ ɫ ɩɨɧɢɠɟɧɢɟ 

ɭɪɨɜɧɹ s ɜ ɫɤɚɠɢɧɟ: 

 

            ܳ௖ = ଶగ௞௠௦௟௡ 𝑅𝑟𝑐 = ଶ∙ଷ,ଵସ∙ଵହ∙ଶହ∙ଶ,ହ௟௡భఱబబ,లఱ = ʹͶͻͷ ˏଷ /ɫɭɬ.                                                    (19) 

 

            Ⱥ ɬɚɤ ɠɟ ɭɪɚɜɧɟɧɢɟ ɤɪɢɜɨɣ ɧɚɩɨɪɨɜ (ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ): 

 

            ℎ௥ = 𝐻଴ − ொ𝑐ଶగ௞௠ ݈݊ ோ௥ = ͳͷͲ,ͺ − ଶସଽହଶ∙ଷ,ଵସ∙ଵହ∙ଶହ ݈݊ ଵହ଴଴,଺ହ = ͳͶͺ,͵ˏ.                     (20) 

  

            Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧ: 

 

            n=
ொˑ˄щொ𝑐 = ହଽ଴ଷ,଻ଷଶଶ଼଻,଻ = ʹ,ͷ = ͵ ˔ˍ˅˃ˉˋːы + ͳ ˓ˈˊˈ˓˅ː˃я 

 

            2.3 Ƚɪɭɩɩɨɜɵɟ ɜɨɞɨɡɚɛɨɪɵ 

 

            Ⱦɥɹ ɡɚɛɨɪɚ ɢɡ ɩɨɞɡɟɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ ɩɪɢɦɟɧɹɸɬ 

ɝɪɭɩɩɨɜɵɟ ɜɨɞɨɡɚɛɨɪɵ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɤɜɚɠɢɧ.  

            Ʉɨɝɞɚ ɫɤɜɚɠɢɧɵ ɬɚɤɢɯ ɜɨɞɨɡɚɛɨɪɨɜ ɡɚɛɢɪɚɸɬ ɜɨɞɭ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡ 

ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, 

ɦɟɧɶɲɟɦ ɫɭɦɦɵ ɢɯ ɪɚɞɢɭɫɨɜ ɜɥɢɹɧɢɹ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɢɡ ɧɢɯ 

ɫɧɢɠɚɟɬɫɹ.  

            ȿɫɥɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ ɩɪɟɜɵɲɚɟɬ ɫɭɦɦɭ ɢɯ ɪɚɞɢɭɫɨɜ ɜɥɢɹɧɢɹ, ɨɧɢ 

ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɚɤ ɧɟɡɚɜɢɫɢɦɵɟ ɨɞɢɧɨɱɧɵɟ ɫɤɜɚɠɢɧɵ. 
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            ȼɟɥɢɱɢɧɚ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɨɜ ɢɥɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɩɪɢ ɜɡɚɢɦɧɨɦ 

ɜɥɢɹɧɢɢ ɪɚɛɨɬɚɸɳɢɯ ɫɤɜɚɠɢɧ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɩɪɢɱɢɧ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɬ 

ɤɨɥɢɱɟɫɬɜɚ ɡɚɛɢɪɚɟɦɨɣ ɜɨɞɵ, ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɤɜɚɠɢɧɚɦɢ, ɦɨɳɧɨɫɬɢ, 

ɜɨɞɨɨɛɢɥɶɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɩɢɬɚɧɢɹ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɜɡɚɢɦɧɨɝɨ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɤɜɚɠɢɧ  ɢ ɦɟɫɬɧɨɫɬɢ ɢ ɬ.ɩ. 

            ɋɬɟɩɟɧɶ ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɨɛɵɱɧɨ ɭɱɢɬɵɜɚɸɬ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɥɢɹɧɢɹ: 

ߚ               = ொ𝑐௦ = ଵ଴଼ସ,ସଶ,ହ = Ͷ͵͵,͹͸                                                                             (21) 

 

ɝɞɟ - ɞɟɛɢɬ ɫɤɜɚɠɢɧɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

           ɉɨɫɤɨɥɶɤɭ ɪɚɫɯɨɞɵ ɧɚɩɨɪɧɵɯ ɫɤɜɚɠɢɧ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɢɡɦɟɧɟɧɢɸ s, ɬɨ 

ɫ ɭɱɟɬɨɦ ɫɪɟɡɤɢ ɛɭɞɟɦ ɢɦɟɬɶ: 

             ܳଵ′ =  ொభ௦భ ଵݏ) − (ଵ,ଶݐ = ܳଵ ቀͳ − ଵ,ଶݐ ⁄ଵݏ ቁ = ͳͲͺͶ,Ͷ ቀͳ − ͳ,Ͳ͹ ʹ,ͷ⁄ ቁ =͸ʹͲ ˏଷ /ɫɭɬ.                                                                                                               (22) 

                                           ܳଶ′ =  ொమ௦మ ଶݏ) − (ଶ,ଵݐ = ܳଶ ቀͳ − ଶ,ଵݐ ⁄ଶݏ ቁ = ͳͲͺͶ,Ͷ ቀͳ − ͳ,Ͳ͹ ʹ,ͷ⁄ ቁ =͸ʹͲ ˏଷ /ɫɭɬ.                                                                                                                    (23) 

 

            ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɪɢ ɞɟɣɫɬɜɢɢ ɰɟɥɨɣ ɝɪɭɩɩɵ n ɫɤɜɚɠɢɧ ɢɫɬɢɧɧɚɹ ɫɪɟɡɤɚ ɢ 

ɪɚɫɯɨɞ i-ɣ ɫɤɜɚɠɢɧɵ ɛɭɞɭɬ ɜɵɪɚɠɚɬɶɫɹ ɜ ɜɢɞɟ: 

 

           ܳଵ′ =  ܳ௜ሺͳ − ∑ ௧೔ೕ೙𝑓=భ௦೔ = ௜ߚ ∙ ܳ௜ = Ͷ͵͵,͹͸ ∙ ͳͲͺͶ,Ͷ = Ͷ͹Ͳ͵͸ͻ ˏଷ /ɫɭɬ.       (24) 

 

ɝɞɟ  ݐ௜௝- ɫɪɟɡɤɚ ɜ i-ɣ ɫɤɜɚɠɢɧɟ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ j-ɣ ɫɤɜɚɠɢɧɵ, ɧɚɯɨɞɹɳɟɣɫɹ ɨɬ ɧɟɟ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ. 

            ȼɟɥɢɱɢɧɚ ɷɬɨɣ ɫɪɟɡɤɢ ɩɪɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ܳ௜  ɜɨɡɞɟɣɫɬɜɭɸɳɟɣ 

ɫɤɜɚɠɢɵ ɫ ɪɚɞɢɭɫɨɦ ɜɥɢɹɧɢɹ ܴ௜ ɛɭɞɟɬ: 
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௜௝ݐ             =  ொೕሺோೕ ఘ೔ೕሻ⁄ଶగ௞௠ = ଵ଴଼ସ,ସl୬  ሺଵହ଴ ଴,଺ହሻ⁄ଶ∙ଷ,ଵସ∙ଵହ∙ଶହ = ͳ,Ͳͺ.                                                   (25) 

 

           ɉɪɢɬɨɤ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɟ ɝɪɭɩɩɨɜɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɜ ɧɚɩɨɪɧɵɯ ɢ 

ɛɟɡɧɚɩɨɪɬɧɵɯ ɩɥɚɫɬɚɯ ɨɛɵɱɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 

              ܳ = ଶగ௞௠௦Ф˔+𝜍భ+𝜍మ = ଶ∙ଷ,ଵସ∙ଵହ∙ଶହ∙ଶ,ହ଻,ହଶ+ଶ,଻ହ+ଶ,଻ହ = ͶͷͶ,ʹͺ ˏଷ /ɫɭɬ.                                          (26) 

             ܳ௖ = ଶగ௞௠ሺுబ−௦ሻ௦Ф˔+𝜍భ+𝜍మ = ଶ∙ଷ,ଵସ∙ଵହ∙ଶହሺଶ∙ଷ଻−ଶ,ହሻଶ,ହ଻,ହଶ+ଶ,଻ହ+ଶ,଻ହ = ͳ͸ͳ͸ͷ,͹ͷ ˏଷ /ɫɭɬ.                   (27) 

 

ɝɞɟ  Ф˔ − ɛɟɡɪɚɡɦɟɪɧɨɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɤɜɚɠɢɧɵ, ɡɚɜɢɫɹɳɟɟ ɨɬ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɯɚɪɚɤɬɟɪɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɧɟɣ ɫɤɜɚɠɢɧ ɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ. 

             Ⱦɥɹ ɥɢɧɟɣɧɨɝɨ ɪɹɞɚ ɫɤɜɚɠɢɧ ɪɚɞɢɭɫɨɦ ݎ௖ , ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 

ɧɟɨɝɪɚɧɢɱɟɧɧɨɦ ɩɥɚɫɬɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ݈௖  ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ 

ɨɫɧɨɜɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɬɨɤɚ: 

 

            Ф˔ = ݈݊ ௟𝑐ଶగ௥𝑐 + గோ௟𝑐 = ݈݊ ଶ଴଴ସ,଴଼ + ଷ,ଵସ∙ଵହ଴ଶ଴଴ = ͸,ʹͶ                                               (28) 

 

Ƚɪɚɮɢɤ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɬɚɛɥɢɰɟ 2 

 

Ɍɚɛɥɢɰɚ 2 - ȼɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ.  

 

ɑɚɫɵ 

ɫɭɬɨɤ 

ɏɨɡɹɣɫɬɜɟɧɧɨ- 

ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ 

ɧɚɫɟɥɟɧɢɹ 

 

ɉɨɥɢɜɤɚ 

ɭɥɢɰ 

ɡɟɥɟɧɵɯ 

ɧɚɫɚɠɞɟɧɢɣ 

ܳʛʞ 

 

 

 

ܳʞʞ 

 

ȼɫɟɝɨ % 

 

K=1,8 % 

 

 ܳ˒ˋ˕ ,  ˏଷ/ч 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2 

0-1 2,5 111,4 247,5 18,57 18,57 396,04 5,99 

1-2 2,65 118,1 247,5 18,57 18,57 402,74 6,09 

2-3 2,2 98,06 247,5 18,57 18,57 382,7 5,79 

3-4 2,25 100,28  18,57 18,57 137,42 2,07 

4-5 3,2 142,6  18,57 18,57 179,74 2,71 

5-6 3,9 173,8  18,57 18,57 210,94 3,19 

6-7 4,5 200,57  18,57 18,57 237,71 3,59 

7-8 5,1 227,3  18,57 18,57 264,44 4,00 

8-9 5,35 238,4  18,57 18,57 275,54 4,17 

9-10 5,85 260,7  18,57 18,57 297,84 4,5 

10-11 5,35 238,4  18,57 18,57 275,54 4,17 

11-12 5,25 234  18,57 18,57 271,14 4,10 

12-13 4,6 205,03  18,57 18,57 242,17 3,66 

13-14 4,4 196,12  18,57 18,57 233,26 3,53 

14-15 4,6 205,03  18,57 18,57 242,17 3,66 

15-16 4,6 205,03  18,57 18,57 242,17 3,66 

16-17 4,9 218,4  18,57 18,57 255,54 3,86 

17-18 4,8 213,9  18,57 18,57 251,04 3,8 

18-19 4,7 209,49  18,57 18,57 246,63 3,73 

19-20 4,5 200,6  18,57 18,57 237,74 3,6 

21-22 4,2 187,2 247,5 18,57 18,57 471,84 7,14 

22-23 3,7 164,9 247,5 18,57 18,57 449,54 6,8 

23-24 2,7 120,34 247,5 18,57 18,57 404,98 6,12 

ȼɫɟɝɨ: 100 4269,9 1484,9 445,73 445,73 6608,87 100,00 
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            3 ɉɨɞɛɨɪ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ 

 

            Ɋɚɛɨɬɚ ɇɚɫɨɫɧɨɣ ɋɬɚɧɰɢɢ II ɩɨɞɴɟɦɚ ɡɚɞɚɟɬɫɹ ɫɬɭɩɟɧɱɚɬɨ, ɩɪɢ ɷɬɨɦ 

ɩɨɞɚɱɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɧɵɦ ɱɢɫɥɨɦ ɧɚɫɨɫɨɜ ɜ ɨɬɞɟɥɶɧɵɟ ɭɱɚɫɬɤɢ. 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ ɢ ɜɪɟɦɹ ɢɯ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ [1] ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ܳˏ˃˘˔˖˕ . Ɍɚɤ ɤɚɤ ܳˏ˃˘˔˖˕ = 4457,3  ˏଷ /ɫɭɬ ɞɨ 20 ɬɵɫ.  ˏଷ /ɫɭɬ, ɬɨ ɩɪɢɧɢɦɚɟɦ 1 ɧɚɫɨɫ, ɫ 

ɜɪɟɦɟɧɟɦ ɪɚɛɨɬɵ ɤɚɠɞɨɝɨ ݐଵ = ʹʹ ч, ଶݐ = Ͳ ч, ଷݐ = Ͳ ч. 
 ɉɨɞɚɱɚ ɨɞɧɢɦ ɪɚɛɨɱɢɦ ɧɚɫɨɫɨɦ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɫɭɬɨɱɧɨɣ ɩɨɞɚɱɢ ɇɋ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  

             ܳூ = ଵ଴଴𝛼భ∙௧భ+𝛼మ∙௧మ+𝛼య∙௧య                                                                                             ሺʹͻሻ 

 

ɝɞɟ ݐଵ, ,ଶݐ ଷݐ − ɜɪɟɦɹ ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɟɪɜɨɝɨ, ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɧɚɫɨɫɨɜ; 

,ଵߙ             ,ଶߙ ଷߙ −ɤɨɷɮɮɢɰɢɟɧɬ ɜɡɚɢɦɨɜɥɢɹɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ. 

           Ɍɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɡɚɢɦɨɜɥɢɹɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɝɪɚɮɢɤɨɜ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ ɢ ɜɨɞɨɜɨɞɨɜ, ɤɨɬɨɪɵɟ ɱɢɫɥɟɧɧɨ 

ɪɚɜɧɵ ɨɬɧɨɲɟɧɢɸ ɩɪɢɪɚɳɟɧɢɸ ɩɨɞɚɱɢ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɧɚɫɨɫɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɫɬɭɩɟɧɢ ɤ ɩɨɞɚɱɟ ɨɞɧɨɝɨ ɧɚɫɨɫɚ ɧɚ ɜɨɞɨɜɨɞ. ɋ ɰɟɥɶɸ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɨɜ 

ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ: ߙଵ = ͳ, ଶߙ = Ͳ,ͺ, ଷߙ = Ͳ,͸.               ܳூ = ଵ଴଴𝛼భ∙௧భ+𝛼మ∙௧మ+𝛼య∙௧య =  ଵ଴଴ሺଵ∙ଶଶ+଴,଼∙଴+଴,଺∙଴ሻ = Ͷ,ͷͶ %, 

            ɉɨɥɧɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ, ʟܹЧʑ,  ˏଷ , ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

              ʟܹЧʑ = ܹ˓ ˈˆ + ˔ܹˑ˄.ː + ܹ˒ ˑˉ                                                                         (30) 

 

ɝɞɟ  ܹ˓ ˈˆ −ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɛɴɟɦ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ; 

          ˔ܹˑ˄.ː −ɨɛɴɟɦ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ;  

          ܹ˒ ˑˉ − ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɡɚɩɚɫ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ. 
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            Ɉɛɴɟɦ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɫɨɫɬɚɜɥɹɟɬ 4,37 % ɫɭɬɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ ɜɨɞɵ: 

 

            ܹ˓ ˈˆ = ସ,ଷ଻∙ொˑ˄щଵ଴଴ = ସ,ଷ଻∙ହଽ଴ଷ,଻଺ଵ଴଴ = ʹͷ͹,ͻ ˏଷ                                                    (31) 

 

            ɇɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɨɛɴɟɦ ܹ˒ ˑˉ   ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɬɭɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɩɨɠɚɪɨɜ n ɜ ɬɟɱɟɧɢɟ 

ɜɫɟɝɨ ɧɨɪɦɚɬɢɜɧɨɝɨ ɜɪɟɦɟɧɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ Т˒ˑˉ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

              ܹ˒ ˑˉ = Т˒ˑˉ ∙ ͵,͸ሺ݊ː.˒ ∙ ˒.ːݍ  + ݊˒.˒˓ + ሻ˓˒.˒ݍ = ͵ ∙ ͵,͸ሺͳ + ͳͷ + ͳ ∙ ͳͷሻ =͵ʹͶˏଷ                                                                                                                        (32) 

 

ɝɞɟ n- ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɢ ɧɚ 

ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ, ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɋɉ 31.13330.2012; 

            q-ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɨɞɧɨɝɨ ɩɨɠɚɪɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɚɫɟɥɟɧɧɨɦ 

ɩɭɧɤɬɟ ɢ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɥ/ɫ; 

            Т˒ˑˉ- ɧɨɪɦɚɬɢɜɧɨɟ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɨɞɧɨɝɨ ɩɨɠɚɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ 3 ɱ. 

            Ɉɛɴɟɦ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 8 % ɨɬܳ˔˖˕.ˏ˃˘: 
              ˔ܹˑ˄.ː = Ͳ,Ͳͺ ∙ ܳ˔˖˕.ˏ˃˘ = Ͳ,Ͳͺ ∙ ͶͶͷ͹,͵ = ͵ͷ͸,ͷͺ ˏଷ.                                    (33) 

 

           ɉɨɥɧɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ: 

             ʟܹЧʑ = ܹ˓ ˈˆ + ܹ˒ ˑˉ + ˔ܹˑ˄.ː                                                                        (34) 

             ʟܹЧʑ = ʹͷ͹,ͻ + ͵ʹͶ + ͵ͷ͸,ͷͺ = ͻ͵ͺ,Ͷͺ ˏଷ. 
           ɉɪɢɧɢɦɚɸ.  
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            4 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ 

 

            4.1 ɇɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

            Ⱦɥɹ ɩɨɞɴɟɦɚ ɜɨɞɵ ɢɡ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɤɜɚɠɢɧ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɧɢɦɚɸɬɫɹ 

ɩɨɝɪɭɠɧɵɟ ɧɚɫɨɫɵ. Ɋɚɛɨɬɭ ɧɚɫɨɫɨɜ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɩɨɜɬɨɪɧɨ-

ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ ɪɟɠɢɦɟ ɫɨɜɦɟɫɬɧɨ ɫ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɶɸ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɨɜ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɚɜɬɨɧɨɦɧɚɹ 

ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɢ ʜ˓, ɦ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: 

             ʜ˓ = ʜ௚௘௢௠ + ∑ ʜ௧௢௧௟ + ʜ௙                                                                          (35) 

 

ɝɞɟ ʜ௚௘௢௠- ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ ɨɬ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ 

ɜ ɜɨɞɨɡɚɛɨɪɧɨɦ ɫɨɨɪɭɠɟɧɢɢ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ (ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨ 

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɩɪɢɛɨɪɚ), ɦ, ɩɪɢɧɢɦɚɟɦ ɤɚɤ ɨɬ ɨɬɦɟɬɤɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ 

ɨɬɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɫɬɚɬɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɢ ɨɬɦɟɬɤɭ ɜɟɪɯɧɟɝɨ ɜɨɞɨɭɩɨɪɚ, ɬ.ɟ. 

             ʜ௚௘௢௠ = 𝑍ˇˋː − ሺ𝑍˔˕ − 𝑍˅ˈ˓˘.˅/˖ሻ, ɦ                                                              (36) 

             ʜ௚௘௢௠ = ͳͷͲ,ͺ − ሺͳʹͶ,͸ − Ͷͳ,͵ሻ = ͸͹,ͷ ˏ; 
 ∑ ʜ௧௢௧௟- ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜɨɞɵ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ, ɦ, ɧɚɯɨɞɢɦ 

ɤɚɤ ɤ ɨɬɦɟɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɩɪɢɛɚɜɥɹɟɦ ɜɵɫɨɬɭ ɨɬɦɨɫɬɤɢ ɛɟɡ ɝɥɢɧɹɧɨɝɨ 

ɡɚɦɤɚ ɢ ɨɬɧɢɦɚɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɜɵɫɨɬɭ ɩɨɞɴɟɦɚ ɜɨɞɵ, ɬ.ɟ. 

             ∑ ʜ௧௢௧௟ = 𝑍ˊˈˏˎˋ + Ͳ,ͷ − ʜ௚௘௢௠, ˏ                                                                (37) 

 

          ∑ ʜ௧௢௧௟ = ͳͻ͵ + Ͳ,ͷ − ͸͹,ͷ = ͳʹͷ,ͻ ˏ. 
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            ʜ௙- ɧɟɨɛɯɨɞɢɦɵɣ ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɦ, ɩɪɢɧɢɦɚɟɦ 4ɦ 

ɞɥɹ ɫɤɜɚɠɢɧ ɝɥɭɛɢɧɨɣ ɡɚɥɨɠɟɧɢɹ ɞɨ 105ɦ.             ʜʟ = ͸͹,ͷ + ͳʹͷ,ͻ + ͸ = ͳʹͳ,ͷ ˏ. 
           ȼ ɤɚɱɟɫɬɜɟ ɫɤɜɚɠɢɧɧɨɝɨ ɷɥɟɤɬɪɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɞɥɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ 

ɧɚɫɨɫ ɗɐȼ10-120-100 ɤɨɦɩɚɧɢɢ ȺɈ «Ʌɢɜɧɵɧɚɫɨɫ». ɇɚɫɨɫ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ  

ɞɥɹ ɩɨɞɴɟɦɚ ɜɨɞɵ ɫ ɨɛɳɟɣ ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ (ɫɭɯɨɣ ɨɫɬɚɬɨɤ) ɧɟ ɛɨɥɟɟ 1500 ɦɝ/ɥ, 

ɫ ɜɨɞɨɪɨɞɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ (ɪɇ) ɨɬ 6,5 ɞɨ 9,5, ɬɟɦɩɟɪɚɬɭɪɨɣ ɞɨ 25°ɋ, ɦɚɫɫɨɜɨɣ 

ɞɨɥɟɣ ɬɜɟɪɞɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ – ɧɟ ɛɨɥɟɟ 0,01 % ɫ ɪɚɡɦɟɪɨɦ 0,1 ɦɦ, ɫ 

ɫɨɞɟɪɠɚɧɢɟɦ ɯɥɨɪɢɞɨɜ - ɧɟ ɛɨɥɟɟ 350 ɦɝ/ɥ, ɫɭɥɶɮɚɬɨɜ - ɧɟ ɛɨɥɟɟ 500 ɦɝ/ɥ, 

ɫɟɪɨɜɨɞɨɪɨɞɚ - ɧɟ ɛɨɥɟɟ 1,5 ɦɝ/ɥ. Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3, ɚ ɤɨɧɫɬɪɭɤɰɢɹ ɧɚɫɨɫɚ ɪɢɫɭɧɨɤ 1 

 

Ɍɚɛɥɢɰɚ 3 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɝɪɟɝɚɬɚ ɷɰɜ10-120-100 

ɇɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɷɥɟɤɬɪɨɧɚɫɨɫɚ Ƚɚɛɚɪɢɬɧɵɟ 

ɪɚɡɦɟɪɵ, ɦɦ 

Ɇɚɫɫɚ, 

ɤɝ 

Ⱦɢɚɦɟɬɪ 

ɫɤɜɚɠɢɧɵ, 

ɦɦ ɉɨɞɚɱɚ, ˏଷ/ч 

ɇɚɩɨɪ 

ɇ, ɦ 

Ɍɨɤ 

I,Ⱥ 

ɄɉȾ 

% 

Ɇɨɳɧɨɫɬɶ 

ɞɜɢɝɚɬɟɥɹ, 

ɤȼɬ 

D L 

120 100 95 86 45 235 1670 227 250 

 

 

Ɋɢɫɭɧɨɤ 1 - Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɝɪɭɠɧɵɯ ɧɚɫɨɫɨɜ ɬɢɩɚ ɗɐȼ 
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            4.2 Ɋɚɫɱɟɬ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ  

 

            Ɋɟɝɭɥɢɪɭɸɳɢɣ ɨɛɴɟɦ ɟɦɤɨɫɬɢ W, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

              ܹ = ௤ℎ𝑟ସ೙                                                                                                         (38) 

 

ɝɞɟ  ݍℎ௥- ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ, ˏଷ/ч; 
           n- ɞɨɩɭɫɬɢɦɨɟ ɱɢɫɥɨ ɜɤɥɸɱɟɧɢɣ ɧɚɫɨɫɚ ɜ ɱɚɫ, ɩɪɢɧɢɦɚɟɦɨɟ ɞɥɹ ɭɫɬɚɧɨɜɨɤ 

ɫ ɛɟɡɧɚɩɨɪɧɵɦɢ ɛɚɤɚɦɢ- ɞɨ 4. 

            ܹ = ଵଶ଴ସ∙ସ = ͹,ͷ ˏଷ. 
ɉɨɥɧɭɸ ɜɦɟɫɬɢɦɨɫɬɶ ɟɦɤɨɫɬɟɣ V,ˏଷ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ ɞɥɹ ɛɟɡɧɚɩɨɪɧɨɝɨ 

ɛɚɤɚ: 

              ܸ = 𝐵 ∙ ܹ                                                                                                     (39) 

 

ɝɞɟ ȼ- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɜɦɟɫɬɢɦɨɫɬɢ ɛɚɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ 1,2 – 1,3. 

           ܸ = ͳ,ʹ ∙ ͹,ͷ = ͻ ˏଷ. 
 

            4.3 ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ II ɩɨɞɴɟɦɚ 

 

            ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ 

ɜɨɞɨɩɪɨɜɨɞɧɭɸ ɫɟɬɶ ɩɨɫɟɥɟɧɢɹ ɢɥɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ɉɧɚ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɱɢɫɬɨɣ ɢɥɢ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ.  

           Ƚɥɚɜɧɨɟ ɨɬɥɢɱɢɟ ɫɬɚɧɰɢɢ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ ɨɬ ɩɟɪɜɨɝɨ ɫɨɫɬɨɢɬ ɜ ɢɡɦɟɧɟɧɢɢ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɫɭɬɨɤ.  

            ɇɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɛɢɪɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 

ɩɨɞɚɱɭ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɨɛɴɟɦɟ ɜ ɱɚɫɵ ɩɢɤ. 

            ɇɚɩɨɪ ɧɚɫɨɫɨɜ ɫɬɚɧɰɢɢ II ɩɨɞɴɟɦɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨɫɥɟ ɪɚɫɱɟɬɚ ɫɟɬɢ. ɇɚɩɨɪ 

ɧɚ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɫɜɨɛɨɞɧɨɝɨ 
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ɧɚɩɨɪɚ ɜ ɫɟɬɢ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɜ ɫɟɬɢ ɢ ɪɟɥɶɟɮɚ 

ɦɟɫɬɧɨɫɬɢ. 

 

            4.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɊЧȼ 

 

            Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ ɩɪɢɧɢɦɚɸ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɪɟɡɟɪɜɭɚɪɵ. ɉɨɥɧɵɣ ɨɛɴɟɦ Ɋɑȼ ɫɨɫɬɚɜɥɹɟɬ ʟܹ = ͵ͳ͵,ͺͻ ˏଷ. 
ɑɢɫɥɨ ɪɟɡɟɪɜɭɚɪɨɜ 𝑁௣  ɜɵɛɢɪɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ 

ɚɤɤɭɦɭɥɢɪɨɜɚɧɧɨɝɨ ɨɛɴɟɦɚ ɢ ɜ ɤɨɥɢɱɟɫɬɜɟ ɧɟ ɦɟɧɟɟ ɞɜɭɯ. ɉɪɢɧɢɦɚɸ 2 Ɋɑȼ, 

ɨɛɴɟɦɨɦ ʟܹ = ͷͳͺ,Ͷ ˏଷ  ɤɚɠɞɵɣ. Ɋɚɡɦɟɪɵ ɪɟɡɟɪɜɭɚɪɚ ɨɩɪɟɞɟɥɹɸɬ ɢɫɯɨɞɹ ɢɡ 

ɪɚɡɦɟɪɨɜ ɫɛɨɪɧɵɯ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ.  

ɉɪɢɧɢɦɚɟɦ ɪɟɡɟɪɜɭɚɪ ɞɥɢɧɨɣ L=12 ɦ, ɲɢɪɢɧɨɣ ȼ=9ɦ ɢ ɜɵɫɨɬɨɣ ɇ=4,8 ɦ. 

            Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɥɨɹ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ ɢ ɫɥɨɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 

ɡɚɩɚɫɚ ɜɨɞɵ ɫɨɫɬɚɜɢɬ: 

  

            ℎˏ˃˘ = ௐ𝑁∙𝐹𝑃 = ହଵ଼,ସଶ∙ଵ଴଼ = ʹ,Ͷ ˏ                                                                          (40) 

              ℎʞ = ௐʞ 𝑁∙𝐹𝑃 = ଷଶସଶ∙ଵ଴଼ = ͳ,ͷ ˏ                                                                              (41) 

 

ɝɞɟ ʞܹ- ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɨɛɴɟɦ, ˏଷ; 

            W-ɩɨɥɧɵɣ ɨɛɴɟɦ Ɋɑȼ,ˏଷ; 

            N-ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ;              𝐹௣-ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ Ɋɑȼ. 

            Ɂɚɝɥɭɛɥɟɧɢɟ ɪɟɡɟɪɜɭɚɪɚ ɡɚɞɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɣ ɦɢɧɢɦɚɥɶɧɨɣ ɜɵɟɦɤɢ ɝɪɭɧɬɚ 

ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɨɨɪɭɠɟɧɢɟ, ɪɚɜɧɨɟ ɩɨɥɨɜɢɧɟ ɜɵɫɨɬɵ ʜʟ. 

            ɉɨ ɜɵɱɢɫɥɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ɫɥɨɹ 

ɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ:  

 

             𝑍ʞ = 𝑍ʓ − ℎʞ = ͳͻ͵ − ͳ,ͷ = ͳͻͳ,ͷ ˏ.                                                     (42) 
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            Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ: 

              𝑍˓.ˏ˃˘ = 𝑍ʓ − ℎˏ˃˘ = ͳͻ͵ − ʹ,Ͷ = ͳͻͲ,͸ ˏ.                                                (43) 

 

            4.5 Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɨɜ ɜɫɚɫɵɜɚɸɳɢɯ ɢ ɧɚɩɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

 

            Ⱦɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɢɯ ɢ ɧɚɩɨɪɧɵɯ ɬɪɭɛ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɪɚɫɱɟɬɧɨɦɭ 

ɪɚɫɯɨɞɭ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɜɨɞɨɡɚɛɨɪɚ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɞɵ 

ɜ ɬɪɭɛɚɯ: 

 

            𝐷 = √ ொభ଴,଻଼ହ∙௏̞ = ͳ,ͳ͵ ∙ √ܳଵ/ܸ̞ ,                                                                     (44) 

 

ɝɞɟ ܳଵ −ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɞɧɨɣ ɫɟɤɰɢɢ;              ܸ̞ −ɞɨɩɭɫɬɢɦɚɹ ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ܸ̞˅˔ = ͳ,Ͳ ˏ/˔ ɢ ܸ̞ː˃˒ = ʹ͸Ͳ ˏ/˔. 

            Ʉɨɥɢɱɟɫɬɜɨ ɜɫɚɫɵɜɚɸɳɢɯ ɥɢɧɢɣ ɧɚ ɧɚɧɨɫɧɵɯ ɫɬɚɧɰɢɹɯ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ 

ɤɚɬɟɝɨɪɢɢ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɝɪɭɩɩ ɧɚɫɨɫɨɜ, ɜɤɥɸɱɚɹ, ɩɨɠɚɪɧɵɟ, 

ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɪɭɩɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɱɢɫɥɨ 

ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɱɢɫɥɭ ɧɚɫɨɫɨɜ. 

            Ⱦɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ: 

            𝐷 = √ ଴,଴ଵଶ଴,଻଼ହ∙ଵ,଴ = ͳ,ͳ͵ ∙ √Ͳ,Ͳͳʹ/ͳ,Ͳ               𝐷 = Ͳ,ͳʹ ≈ Ͳ,ͳͳͺ ˏ → 𝐷 = ͳͶͲ ˏˏ. 
            Ⱦɢɚɦɟɬɪ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 100 % ɪɚɫɱɟɬɧɨɦɭ 

ɪɚɫɯɨɞɭ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɜɨɞɨɡɚɛɨɪɚ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɞɵ 

ɜ ɬɪɭɛɚɯ. 

Ⱦɢɚɦɟɬɪ ɧɚɩɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ: 

𝐷 = √ Ͳ,ͲͳʹͲ,͹ͺͷ ∙ ʹ,Ͳ = ͳ,ͳ͵ ∙ √Ͳ,Ͳͳʹ/ʹ,Ͳ 
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𝐷 = Ͳ,Ͳͺ͹ = Ͳ,Ͳͺ͹ ˏ → 𝐷 = ͳͳͲ ˏˏ 

 

4.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɧɚɩɨɪɚ ɧɚɫɨɫɨɜ 

 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɧɚɫɨɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 𝐻ு = 𝐻ʒ + ℎ௪.˅˔.ˎ + ℎ௪.ː.ˎ                                                                              (45) 

 

ɝɞɟ  ℎ௪.˅˔.ˎ −ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ; ℎ௪.ː.ˎ −ɩɨɬɪɟɪɢ ɧɚɩɨɪɚ ɜ ɧɚɩɨɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɹɯ ɢ ɜ ɜɨɞɨɜɨɞɟ ɨɬ ɇɋ. 

 ℎ௪.ː.ˎ = ܵˑ.˅˔ ∙ ˔˅ܮ ∙ ܳ˅ଶ̝ + ℎˍ.˅˔, ˏ                                                                    (46) 

 

ɝɞɟ  ܵˑ.˅˔ − ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛ, ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɬɚɛɥɢɰɚɦ Ɏ.Ⱥ. 

ɒɟɜɟɥɟɜɚ;             ܮ˅˔ −ɞɥɢɧɚ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ, ɟɝɨ ɡɧɚɱɟɧɢɟ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ 

ɝɟɧɩɥɚɧɭ;             ܳ˅˔ −ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜɫɚɫɵɜɚɸɳɢɯ ɥɢɧɢɣ, ˏଷ/˔;             ℎˍ.˅˔ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɤɨɦɦɭɧɢɤɚɰɢɹɯ ɜɧɭɬɪɢ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɧɚ 

ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ, ɦ; ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ ℎˍ.˅˔ = ͳ,ͷ ˏ. ℎ௪.ː.ˎ = ͺ,͹͸ͳ ∙ ͳͲ−଻ ∙ ͷͲͲ ∙ ͳͳ͵,͵Ͷଶ + ͳ,ͷ = ͹,ͳ ˏ, 
 ℎ௪.ː.ˎ = ℎ௪.˖. + ℎ௞.ː.                                                                                         (47) 

 

ɝɞɟ  ℎ௞.ː. − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɤɨɦɦɭɧɢɤɚɰɢɹɯ ɜɧɭɬɪɢ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɧɚ 

ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ, ɦ; ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ ℎ௞.ː. = ʹ,Ͳ ˏ; ℎ௪.˖. −ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɭɱɚɫɬɤɚɯ ɞɨ ɞɢɤɬɭɸɳɟɣ ɬɨɱɤɢ, ɦ:             ℎ௪.˖. = ͹,ͻ͸ + ͳͻ,ͷ͵ + ͳ͵,Ͷͺ = ͶͲ,ͻ͹ ˏ, ℎ௪.ː.ˎ = ͶͲ,ͻ͹ + ʹ = Ͷʹ,ͻ͹ ˏ. 
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Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 𝐻ʒ = 𝐻௓ , ˏ                                                                                                     (48) 

 

ɝɞɟ  𝐻௓ −ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɭ ɞɢɤɬɭɸɳɟɣ ɬɨɱɤɢ 𝑍ʞ ʟЧʑ: 
              𝐻௓ = 𝑍ˇ.ˏ. − 𝑍ʞ = ͳͻͻ − ͳͻͳ,ͷ = ͹,ͷ ˏ                                                       (49) 

             𝐻ு = ͹,ͷ + ͹,ͳ + Ͷʹ,ͻ͹ = ͷ͹,ͷ͹ ˏ. 
 

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɧɚɫɨɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 𝐻௡ = 𝐻ː + 𝐻˔˅, ˏ                                                                                            (50) 

 

ɝɞɟ 𝐻˔˅ −ɬɪɟɛɭɟɦɵɣ ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɜ ɞɢɤɬɭɸɳɟɣ 

ɬɨɱɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 𝐻˔˅ = Ͷ ∙ ሺ݊ − ͳሻ + ͳͲ = Ͷ ∙ ሺ͵ − ͳሻ = ͳͺ ˏ.                                               (51) 

 

           ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɧɚɫɨɫɨɜ:  𝐻௡ = ͷ͹,ͷ͹ + ͳͺ = ͹ͷ,ͷ͹ ˏ. 
 

4.7 ɉɨɞɛɨɪ ɧɚɫɨɫɨɜ 

 
           ɇɚɫɨɫɵ ɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ II ɩɨɞɴɟɦɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɛɨɬɚɸɬ ɫɨɜɦɟɫɬɧɨ, 

ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɜɨɞɨɩɪɨɜɨɞ, ɬ.ɟ. ɧɟɫɤɨɥɶɤɨ ɧɚɫɨɫɨɜ 

ɩɨɞɚɸɬ ɜɨɞɭ ɜ ɨɞɧɭ ɫɢɫɬɟɦɭ. ɉɨɞɛɨɪ ɦɚɪɤɢ ɧɚɫɨɫɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɪɟɛɭɟɦɨɣ 

ɩɨɞɚɱɟ ܳு = Ͷʹ,͸͹  ˏଷ/ч ɢ ɧɚɩɨɪɭ 𝐻௡ = ͹ͷ,ͷ͹ ˏ. ɉɨ ɫɜɨɞɧɨɦɭ ɝɪɚɮɢɤɭ ɪɚɛɨɱɢɯ 

ɡɨɧ ɧɚɫɨɫɨɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɦɟɱɚɟɬɫɹ ɦɚɪɤɚ ɧɚɫɨɫɨɜ. Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɪɚɛɨɱɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɧɚɫɨɫɨɜ: 

ɉɪɢɧɢɦɚɟɦ 3 ɪɚɛɨɱɢɯ ɧɚɫɨɫɚ, 1 ɪɟɡɟɪɜɧɵɣ ɦɚɪɤɢ.  
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            5 ɋɨɜɪɟɦɟɧɧɵɟ ɥɨɤɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɞɥɹ       

ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɠɢɥɵɯ ɫɬɪɨɟɧɢɣ ɢ ɦɚɥɨɷɬɚɠɧɵɯ ɩɨɫɟɥɤɨɜ  

             ȼɨɞɚ ɤɚɠɞɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɦɟɟɬ ɫɜɨɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ. 

ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɝɟɨɝɪɚɮɢɱɟɫɤɢɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɢɫɬɨɱɧɢɤɚ, ɝɥɭɛɢɧɨɣ ɡɚɥɟɝɚɧɢɹ 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ ɢ ɫɨɫɬɚɜɨɦ ɫɥɚɝɚɸɳɢɯ ɟɝɨ ɩɨɪɨɞ. 

ɉɪɢɪɨɞɧɚɹ ɜɨɞɚ ɤɪɚɣɧɟ ɪɟɞɤɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɦ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 

ɚ ɬɟɦ ɛɨɥɟɟ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ 

ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɢ ɛɵɬɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɜɫɟɝɞɚ ɟɫɬɶ ɜ 

ɫɨɜɪɟɦɟɧɧɨɦ ɞɨɦɟ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɜɨɞɵ ɧɟɢɡɛɟɠɧɨ ɩɪɢɜɨɞɢɬ 

ɤ ɭɜɟɥɢɱɟɧɢɸ ɡɚɬɪɚɬ ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɡɚɳɢɬɭ ɡɞɨɪɨɜɶɹ. Ȼɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɩɨɥɭɱɢɥɢ ɪɟɮɚɣɧɟɪɵ. 

            Ɋɟɮɚɣɧɟɪɵ -ɷɬɨ ɤɨɦɩɥɟɤɫɧɵɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ 

ɫɢɫɬɟɦɵ ɭɦɹɝɱɟɧɢɹ ɢ ɨɱɢɫɬɤɢ ɜɨɞɵ, ɫɨɞɟɪɠɚɳɟɣ ɜɵɫɨɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɯɥɨɪɚ ɢ 

ɫɨɥɟɣ ɠɟɫɬɤɨɫɬɢ. ɋɧɢɠɟɧɢɟ ɫɨɞɟɪɠɚɧɢɟ ɷɬɢɯ ɜɟɳɟɫɬɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɫɨɜɪɟɦɟɧɧɵɯ ɧɚɩɨɥɧɢɬɟɥɟɣ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɩɪɢɦɟɧɟɧɢɹ ɚɝɪɟɫɫɢɜɧɵɯ 

ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ. Ɋɚɫɫɦɨɬɪɢɦ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ. Ɋɟɮɚɣɧɟɪ ɫɢɫɬɟɦɵ 

ATOLL EXCELLENCE B-35 ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

Ɋɢɫɭɧɨɤ 2 - Ɋɟɮɚɣɧɟɪ ɫɢɫɬɟɦɵ ATOLL EXCELLENCE B-35 
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            ɋɢɫɬɟɦɚ Atoll excellence B-35 ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɨɣ, ɛɵɬɨɜɨɣ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɭɦɹɝɱɟɧɢɹ ɜɨɞɵ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɥɟɣ ɠɟɫɬɤɨɫɬɢ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 2,2 ɦ3/ɱ ɩɪɢ ɜɵɫɨɬɟ ɜɫɟɝɨ 

105 ɫɦ. Ɉɱɢɫɬɤɚ ɜɨɞɵ-ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚ. ȼ ɪɚɛɨɱɟɦ ɪɟɠɢɦɟ 

ɯɨɥɨɞɧɚɹ ɜɨɞɚ ɢɡ ɦɚɝɢɫɬɪɚɥɢ ɩɨɫɬɭɩɚɟɬ ɜ ɫɢɫɬɟɦɭ ɭɦɹɝɱɟɧɢɹ, ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 

ɫɥɨɣ ɡɚɝɪɭɡɤɢ , ɜ ɤɨɬɨɪɨɦ ɭɞɚɥɹɸɬɫɹ  ɫɨɥɢ ɠɟɫɬɤɨɫɬɢ, ɠɟɥɟɡɨ ɢ ɦɚɪɝɚɧɟɰ.  

            ɉɨɫɥɟ ɨɱɢɫɬɤɢ ɧɟɤɨɬɨɪɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ ɪɚɛɨɱɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 

ɧɚɩɨɥɧɢɬɟɥɹ ɢɫɬɨɳɚɟɬɫɹ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɟɝɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 

ɪɟɝɟɧɟɪɚɰɢɸ ɫɨɥɟɜɵɦ ɪɚɫɬɜɨɪɨɦ. Ɂɚɞɚёɦ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɪɟɝɟɧɟɪɚɰɢɢ ɩɨ ɪɚɫɯɨɞɭ 

ɜɨɞɵ, ɩɪɢ ɩɨɦɨɳɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɤɥɚɩɚɧɚ .  

            ɂ ɩɪɢɦɟɧɹɟɬɫɹ ɫɯɟɦɚ ɪɟɝɟɧɟɪɚɰɢɢ ɨɛɪɚɬɧɵɦ ɩɨɬɨɤɨɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɜɨɞɵ ɢ ɬɚɛɥɟɬɢɪɨɜɚɧɧɨɣ ɫɨɥɢ (ɪɟɚɝɟɧɬ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɧɚɩɨɥɧɢɬɟɥɹ).Ʉɨɝɞɚ ɫɢɫɬɟɦɚ ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɪɟɝɟɧɟɪɚɰɢɢ, 

ɫɨɥɹɧɨɣ ɪɚɫɬɜɨɪ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɦɨɥɭ ɫɧɢɡɭ ɜɜɟɪɯ, ɬɨ ɟɫɬɶ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, 

ɨɛɪɚɬɧɨɦ ɪɚɛɨɱɟɦɭ ɩɪɨɰɟɫɫɭ ɮɢɥɶɬɪɚɰɢɢ, ɧɚɱɢɧɚɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ   ɫɜɨɣɫɬɜ 

ɫɦɨɥɵ ɫ ɧɚɢɦɟɧɟɟ ɡɚɝɪɹɡɧɟɧɧɵɯ ɫɥɨɟɜ.  

            Ɍɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɰɟɫɫ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɚ 

(ɬɨɥɶɤɨ ɫɬɨɥɶɤɨ, ɫɤɨɥɶɤɨ ɧɭɠɧɨ). Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɩɪɨɰɟɫɫ ɪɟɝɟɧɟɪɚɰɢɢ 

ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ, ɡɚɧɢɦɚɟɬ ɦɟɧɶɲɟ ɜɪɟɦɟɧɢ, ɬɪɟɛɭɟɬ ɦɟɧɶɲɢɯ 

ɡɚɬɪɚɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɟɚɝɟɧɬɚ ɢ ɜɨɞɵ. 

            Ɋɚɫɲɢɪɟɧɢɟ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɪɨɰɟɫɫɟ ɨɛɪɚɬɧɨɣ 

ɩɪɨɦɵɜɤɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɷɮɮɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɨɬ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ. 

            Tapworks TMT 35 ED-ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɮɢɥɶɬɪ ɞɥɹ  ɤɨɦɩɥɟɤɫɧɨɣ 

ɨɱɢɫɬɤɢ ɜɨɞɵ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɫɨɥɟɣ ɠɟɫɬɤɨɫɬɢ, ɠɟɥɟɡɚ, ɦɚɪɝɚɧɰɚ, ɚɦɦɨɧɢɹ, ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. 

            Ɏɢɥɶɬɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ Ecomix- ɭɧɢɤɚɥɶɧɵɣ ɡɚɩɚɬɟɧɬɨɜɚɧɧɵɣ 

ɮɢɥɶɬɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ — ɨɱɢɳɚɟɬ ɜɨɞɭ ɨɬ ɩɹɬɢ ɨɫɧɨɜɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜɫɟɝɨ 

ɥɢɲɶ ɡɚ 1 ɫɬɚɞɢɸ ɜ 1 ɮɢɥɶɬɪɟ. Ɋɟɣɮɚɣɧɟɪ Tapworks TMT 35 ED ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɟ 3 
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Ɋɢɫɭɧɨɤ 3- Ɋɟɮɚɣɧɟɪ Tapworks TMT 35 ED 

            Ɋɟɮɚɣɧɟɪ ɫɢɫɬɟɦɵ EcoWater ɛɥɚɝɨɞɚɪɹ ɫɨɜɪɟɦɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ 

ɜɨɞɨɨɱɢɳɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɢɡɛɚɜɥɹɸɬ ɜɨɞɭ ɨɬ ɪɚɡɥɢɱɧɵɯ ɩɪɢɦɟɫɟɣ. 

Ɏɢɥɶɬɪɚɰɢɹ ɜɨɞɵ ɫ ɩɨɦɨɳɶɸ ɪɟɮɚɣɧɟɪɨɜ EcoWater ɚɛɫɨɥɸɬɧɨ ɛɟɡɨɩɚɫɧɚ, ɬɚɤ 

ɤɚɤ ɬɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ ɜɨɞɵ ɫ ɢɯ ɩɨɦɨɳɶɸ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɝɪɟɫɫɢɜɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ. 

            ȼɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɮɚɣɧɟɪɨɜ EcoWater  ɨɛɴɹɫɧɹɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɩɨɥɧɢɬɟɥɹ ɫ ɭɧɢɤɚɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ 

ɦɚɬɟɪɢɚɥɚ ɜ ɪɟɮɚɣɧɟɪɚɯ EcoWater ɩɪɢɦɟɧɹɟɬɫɹ ɢɨɧɨɨɛɦɟɧɧɚɹ ɫɦɨɥɚ. Ȼɥɚɝɨɞɚɪɹ 

ɧɟɛɨɥɶɲɢɦ ɪɚɡɦɟɪɚɦ ɤɪɭɩɢɧɨɤ ɧɚɩɨɥɧɢɬɟɥɹ, ɨɛɦɟɧ ɤɚɬɢɨɧɚɦɢ ɜ ɪɟɮɚɣɧɟɪɚɯ 

EcoWater ɩɪɨɯɨɞɢɬ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɛɵɫɬɪɟɣ, ɱɟɦ ɜ ɮɢɥɶɬɪɚɯ, ɪɚɛɨɬɚɸɳɢɯ ɫ 

ɞɪɭɝɢɦɢ ɫɦɨɥɚɦɢ.  

            ɂɦɟɧɧɨ ɛɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɬɚɤɢɯ ɡɚɝɪɭɡɨɤ ɦɨɝɭɬ ɨɱɢɳɚɬɶ ɜɨɞɭ ɢ 

ɨɬ ɭɦɟɪɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɠɟɥɟɡɚ, ɛɚɪɢɹ ɢ ɫɜɢɧɰɚ. Ɂɚɝɪɭɡɤɚ ɜ ɷɬɢɯ 

ɫɢɫɬɟɦɚɯ ɧɚ 20 % ɫɨɫɬɨɢɬ ɢɡ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɤɨɤɫɨɜɨɝɨ ɭɝɥɹ, ɩɨɬɨɦɭ ɪɟɮɚɣɧɟɪɵ 

EcoWater ɫɩɨɫɨɛɧɵ ɢɡɛɚɜɢɬɶ ɜɨɞɭ ɨɬ ɧɟɩɪɢɹɬɧɨɝɨ ɡɚɩɚɯɚ ɢ ɩɪɢɜɤɭɫɚ. 

Ɋɟɝɟɧɟɪɚɰɢɹ ɪɚɛɨɱɟɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɪɟɮɚɣɧɟɪɚɯ ɩɪɨɯɨɞɢɬ ɩɨ ɭɧɢɤɚɥɶɧɨɣ ɫɯɟɦɟ, 

ɡɚɩɚɬɟɧɬɨɜɚɧɧɨɣ ɤɨɦɩɚɧɢɟɣ EcoWater.  

            Ȼɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɩɨɬɨɤ ɫɨɥɹɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɞɥɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɦɨɥɵ, ɩɪɨɯɨɞɢɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, ɨɛɪɚɬɧɨɦ ɫɬɚɧɞɚɪɬɧɨɦɭ ɯɨɞɭ 

ɜɨɞɵ, ɪɟɮɚɣɧɟɪɵ ɡɚɜɟɪɲɚɸɬ ɰɢɤɥ ɪɟɝɟɧɟɪɚɰɢɢ ɧɚɦɧɨɝɨ ɛɵɫɬɪɟɟ ɢ ɷɮɮɟɤɬɢɜɧɟɟ 

ɞɪɭɝɢɯ ɜɨɞɨɨɱɢɫɬɢɬɟɥɟɣ. Ɋɟɮɚɣɧɟɪ EcoWater ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 4 
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Ɋɢɫɭɧɨɤ 4- Ɋɟɮɚɣɧɟɪ EcoWater 

            ȼ ɬɚɛɥɢɰɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɪɚɜɧɟɧɢɹ ɪɟɮɚɣɧɟɪɨɜ ɬɪɟɯ ɜɢɞɨɜ. 

 

Ɍɚɛɥɢɰɚ 4- ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ  
ɉɚɪɚɦɟɬɪɵ Atoll excellence Tapworks EcoWater 

ɀɟɫɬɤɨɫɬɶ ɜɨɞɵ 

ɦɚɤɫ. (ɦɝ-ɷɤɜ/ɥ) 

14 10 18 

Ɋɚɛ.ɩɨɬɨɤ ɦɚɤɫ. 

(ɦ3/ɱɚɫ) / ɩɚɞɟɧɢɟ 

ɞɚɜɥɟɧɢɹ (ɛɚɪ) 

1,5/0,8 1,5/0,8 1,8/0,8 

ȿɦɤɨɫɬɶ ɦɚɤɫ. 

(ɦɝ/ɷɤɜ) 

19900 18600 37200 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 

(ɛɚɪ) 

1,4/8,6 1,4/8,6 1,4-8,7 

Ɋɚɛɨɱɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ (°ɋ) 

4-49 4-49 1-37 

ȿɦɤɨɫɬɶ ɫɨɥɟɜɨɝɨ 

ɬɚɧɤɚ (ɤɝ) 

90 … 110 

Ɋɚɫɯɨɞ ɜɨɞɵ (ɥ) / 

ɜɪɟɦɹ (ɦɢɧ) ɧɚ ɪɟɝ-

ɰɢɸ 

125 200 170/90 

Ɋɚɫɯɨɞ ɜɨɞɵ (ɥ) / 

ɜɪɟɦɹ (ɦɢɧ) ɧɚ ɪɟɝ-

ɰɢɸ 

5 … 3,6 
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          Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɪɟɮɚɣɧɟɪɚ: 

 𝑁௣ = ொˑ˄щொ𝑝                                                                                                        (52) 

 

ɝɞɟ  ܳˑ˄щ −ɨɛɳɢɣ ɪɚɫɯɨɞ, 

          ܳ௣ −ɪɚɫɯɨɞ ɪɟɮɚɣɧɟɪɚ. 𝑁௣ = ଺଺଴଼,଼଻ସଷ,ଶ =153 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɪɟɮɚɣɧɟɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 

Ɍɚɛɥɢɰɚ 5 - Ɋɚɫɱɟɬ ɷɮɟɤɬɢɜɧɨɫɬɢ ɪɟɮɚɣɧɟɪɚ  
ɂɫɯɨɞɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ(ɦɝ-

ɷɤɜ/ɥ) 

ɂɫɯɨɞɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ(ɦɝ-

ɷɤɜ/ɥ) 

ɗɮɮɟɤɬ. Ɉɱɢɫɬɤɢ, ɗ % 

18 0,36 98 % 

12 0,24 98 % 

 

  5.1 Ɋɚɫɱɟɬ ɧɚɩɨɪɧɨɝɨ ɮɢɥɶɬɪɚ 

  
            Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚ. ɉɥɨɳɚɞɶ ɧɚɩɨɪɧɨɝɨ ɮɢɥɶɬɪɚ ɨɩɪɟɞɟɥɹɸɬ 

ɩɨ ɮɨɪɦɭɥɟ:  

             𝐹 = ொ˔˖˕்∙௩˓.ˏ−ଷ,଺∙௡ሺ௪భ∙௧భ+௪మ∙௧మ+௪య∙௧యሻ−௡∙௧ర∙௩˓.ː                                                        (53) 

 

ɝɞɟ  ܳ˔˖˕ −ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɮɢɥɶɬɪɚ (ɩɨɥɟɡɧɚɹ) ɜ ˏଷ/˔˖˕;             ܶ − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɜ ɬɟɱɟɧɢɢ ɫɭɬɨɤ ɜ ɱ;             𝑣˓.ˏ −ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɜ ɦ/ɱ; 

          n–ɱɢɫɥɨ ɩɪɨɦɵɜɨɤ ɮɢɥɶɬɪɨɜ ɡɚ ɫɭɬɤɢ;  

          w1 ɢ t1–ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜ ɥ/ɫɟɤɦ2 ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜ ɱ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɜɡɪɵɯɥɟɧɢɹ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ; w2ɢ t2 – ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɥ/ɫɟɤ ɦ2 ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜ ɱ ɜɨɡɞɭɲɧɨɣ ɩɪɨɦɵɜɤɢ;  
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            w3 ɢ t3 – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜ ɥ/ɫɟɤ ɦ2 ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɦɵɜɤɢ ɜ ɱ; t4 

– ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɫɬɨɹ ɮɢɥɶɬɪɚ ɢɡ-ɡɚ ɩɪɨɦɵɜɤɢ ɜ ɱ.  

            ɉɪɢ ɡɚɞɚɧɧɨɣ ɩɨɥɟɡɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɫ ɧɚɩɨɪɧɵɦɢ 

ɮɢɥɶɬɪɚɦɢ Qɫɭɬ= 5903,76  ɦ3/ɫɭɬɤɢ, ɢɥɢ Qɱɚɫ=245,99 ɦ3/ɱɚɫ:  

            𝐹 = ହଽ଴ଷ,଻଺ଶସ∙ଵ଴−ଷ,଺∙ଶሺ଼∙଴,଴ଵ଻+ସ∙଴,଴଼ଷ+଼∙଴,଴ଷସሻ−ଶ∙଴,ଷସ∙ଵ଴ = ʹͷ,ͻ ˏଶ. 
            Ʉɨɥɢɱɟɫɬɜɨ ɧɚɩɨɪɧɵɯ ɮɢɥɶɬɪɨɜ ɩɪɢ ɩɥɨɳɚɞɢ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ f=7,1 

ɞɨɥɠɧɨ ɛɵɬɶ:  

               𝑁 = 𝐹௙                                                                                                              (54) 

               𝑁 = ʹͷ,ͻ͹,ͳ = ͵,͸. 
            ɉɪɢɧɢɦɚɟɦ 4 ɪɚɛɨɱɢɯ ɮɢɥɶɬɪɚ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ (ɟɫɥɢ ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɛɨɱɢɯ ɮɢɥɶɬɪɨɜ ɛɨɥɶɲɟ 10, ɬɨ ɞɨɥɠɧɨ ɛɵɬɶ 2 ɪɟɡɟɪɜɧɵɯ ɮɢɥɶɬɪɚ). 

            ɉɟɪɜɵɣ ɷɬɚɩ ɨɱɢɫɬɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɮɢɥɶɬɪɨɜɚɧɢɢ ɱɟɪɟɡ ɨɤɢɫɥɢɬɟɥɶɧɭɸ 

ɡɚɝɪɭɡɤɭ ɛɢɪɦ ɫ ɪɚɫɱɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 60 %. 

            ɉɨɫɥɟ ɞɚɧɧɨɣ ɩɪɟɮɢɥɶɬɪɨɜɚɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɛɥɨɤ 

ɪɟɮɚɣɧɟɪɨɜ ɜ ɤɨɥɢɱɟɫɬɜɟ 48 ɲɬɭɤ. 

 

            5.2 Ɋɚɫɱɟɬ ɢ ɜɧɟɞɪɟɧɢɟ ɍɎ-ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ  

            ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɯɥɨɪɢɪɨɜɚɧɢɟ. Ɉɞɧɚɤɨ, ɷɬɨɬ ɫɩɨɫɨɛ ɧɟ ɫɜɨɛɨɞɟɧ ɨɬ 

ɪɹɞɚ ɧɟɞɨɫɬɚɬɤɨɜ.  

            Ɍɨɤɫɢɱɧɨɫɬɶ ɯɥɨɪɚ ɬɪɟɛɭɟɬ ɨɫɨɛɵɯ ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɩɪɢ ɟɝɨ 

ɯɪɚɧɟɧɢɢ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ, ɞɨɡɢɪɨɜɚɧɢɢ. ɇɟɨɛɯɨɞɢɦ ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ 

ɡɚ ɞɨɡɨɣ ɯɥɨɪɚ.  

            Ɉɛɟɡɡɚɪɚɠɢɜɚɸɳɢɟ ɞɟɣɫɬɜɢɟ ɯɥɨɪɚ ɹɜɥɹɟɬɫɹ ɧɟ ɦɝɧɨɜɟɧɧɨ, ɚ ɬɪɟɛɭɟɬ 

ɞɜɭɯɱɚɫɨɜɨɝɨ ɤɨɧɬɚɤɬɚ ɜɨɞɵ ɫ ɯɥɨɪɨɦ. ɏɥɨɪ ɞɟɣɫɬɜɭɟɬ ɬɨɥɶɤɨ ɧɚ ɜɟɝɟɬɚɬɢɜɧɵɟ 
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ɜɢɞɵ ɛɚɤɬɟɪɢɣ; ɫɩɨɪɨɨɛɪɚɡɭɸɳɢɟɫɹ ɛɚɤɬɟɪɢɢ ɩɪɢ ɨɛɵɱɧɵɯ ɞɨɡɚɯ ɯɥɨɪɚ ɧɟ 

ɩɨɝɢɛɚɸɬ.  

            Ⱦɥɹ Ɍɗɐ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦ ɹɜɥɹɟɬɫɹ ɫɨɟɞɢɧɟɧɢɟ ɯɥɨɪɚ ɫ ɨɪɝɚɧɢɱɟɫɤɢɦɢ 

ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɜɨɞɵ, ɨɛɪɚɡɭɸɳɢɦɢ ɫɬɨɣɤɢɟ ɬɜɟɪɞɵɟ ɨɬɥɨɠɟɧɢɹ ɜɧɭɬɪɢ ɤɨɬɥɚ, 

ɩɪɢɜɨɞɹɳɟɟ ɤ ɫɧɢɠɟɧɢɸ ɨɛɪɚɡɨɜɚɧɢɹ ɩɚɪɚ, ɤ ɫɧɢɠɟɧɢɸ ɄɉȾ ɤɨɬɥɚ, ɩɪɢɜɨɞɹɳɟɟ 

ɜ ɰɟɥɨɦ ɤ ɩɨɜɵɲɟɧɧɨɣ ɚɦɨɪɬɢɡɚɰɢɢ ɤɨɬɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

            ɂɡ-ɡɚ ɜɫɟɯ ɷɬɢɯ ɧɟɞɨɫɬɚɬɤɨɜ ɯɥɨɪɢɪɨɜɚɧɢɹ, ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɜɜɟɞɟɧɢɟ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɚɯ – ɛɚɤɬɟɪɢɰɢɞɧɵɯ ɨɛɥɭɱɚɬɟɥɟɣ.  

            ɗɬɨɬ ɫɩɨɫɨɛ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɧ, ɧɟ ɬɪɟɛɭɟɬ ɜɜɟɞɟɧɢɹ ɜ ɜɨɞɭ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɚɝɟɧɬɨɜ, ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɣ ɫɜɨɣɫɬɜɚ ɜɨɞɵ ɢ 

ɞɟɣɫɬɜɭɟɬ ɧɟ ɬɨɥɶɤɨ ɧɚ ɜɟɝɟɬɚɬɢɜɧɵɟ ɛɚɤɬɟɪɢɢ, ɧɨ ɢ ɧɚ ɛɚɤɬɟɪɢɚɥɶɧɵɟ ɫɩɨɪɵ.     

Ⱦɟɣɫɬɜɢɟ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɨɛɥɭɱɚɬɟɥɹ ɩɪɚɤɬɢɱɟɫɤɢ ɦɝɧɨɜɟɧɧɨ, ɜɨɞɚ, ɩɪɨɲɟɞɲɚɹ 

ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ, ɦɨɠɟɬ ɫɪɚɡɭ ɠɟ ɩɨɫɬɭɩɚɬɶ ɜ ɩɪɨɦɵɲɥɟɧɧɵɣ ɰɢɤɥ.  

            Ɉɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɜɫɥɟɞɫɬɜɢɟ ɮɨɬɨɯɢɦɢɱɟɫɤɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɛɚɤɬɟɪɢɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɜɨɞɟ, ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɣ ɛɚɤɬɟɪɢɰɢɞɧɨɣ 

ɷɧɟɪɝɢɟɣ, ɢɡɥɭɱɚɟɦɨɣ ɫɩɟɰɢɚɥɶɧɵɦɢ ɥɚɦɩɚɦɢ. Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ 1 ɦ3 ɜɨɞɵ ɢɡ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɛɚɤɬɟɪɢɰɢɞɧɵɦ 

ɢɡɥɭɱɟɧɢɟɦ, ɫɨɫɬɚɜɥɹɟɬ ɞɨ 30 ɤɜˑɱ.  

            Ɉɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɜɥɢɹɸɳɢɦɢ ɧɚ ɩɪɨɰɟɫɫ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ 

ɛɚɤɬɟɪɢɰɢɞɧɵɦɢ ɨɛɥɭɱɚɬɟɥɹɦɢ ɹɜɥɹɸɬɫɹ:  

            ɚ) ɛɚɤɬɟɪɢɰɢɞɧɵɣ ɩɨɬɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɨɛɥɭɱɟɧɢɹ;  

            ɛ) ɩɨɝɥɨɳɟɧɢɟ ɢɡɥɭɱɟɧɢɹ ɜɨɞɨɣ;  

            ɜ) ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɛɚɤɬɟɪɢɣ ɜɨɡɞɟɣɫɬɜɢɸ ɛɚɤɬɟɪɢɰɢɞɧɵɯ ɥɭɱɟɣ.  

            Ⱦɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɚɪɝɨɧɨ-ɪɬɭɬɧɵɟ 

ɥɚɦɩɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɪɬɭɬɧɨ-ɤɜɚɪɰɟɜɵɟ ɥɚɦɩɵ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ: 

            - Ȼɍȼ-30;   

            - Ȼɍȼ-60ɉ; 

- ɉɊɄ-7;   

- ɊɄɋ-2,5. 

            ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɥɚɦɩ ɞɥɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɨɛɥɭɱɟɧɢɹ ɞɚɧɚ ɜ ɬɚɛɥɢɰɟ 6 
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Ɍɚɛɥɢɰɚ 6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɥɚɦɩ ɞɥɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɨɛɥɭɱɟɧɢɹ   
Ɍɢɩ ɥɚɦɩ ɉɨɬɪɟɛɥɹɟ

ɦɚɹ 

ɦɨɳɧɨɫɬɶ 

ɷɥɟɤɬɪɢɱɟɫ

ɤɨɣ 

ɷɧɟɪɝɢɢ,ȼɬ 

ɇɨɦɢ- 

ɧɚɥɶɧɚɹ

ɦɨɳ- 

ɧɨɫɬɶ 

ɥɚɦɩɵ 

ɜɬˑɱ 

ɇɚɩɪɹɠɟɧɢɟ

, ȼ 

ɋɢɥɚ 

ɬɨɤɚ ɧɚ 

ɥɚɦɩɟ, 

Ⱥ 

Ȼɚɤɬɟɪɢɰ

ɢɞɧɚɹ 

ɨɛɥɭɱɟɧɧ

ɨɫɬɶ, 2 

ɦɤȼɬ/˔ˏଶ,

ɦ 

 

Ȼɚɤɬɟɪɢɰɢɞɧɵɣ 

ɩɨɬɨɤ ɜ ɥɚɦɩɟ, ȼɬ 

ȼ 

ɫɟɬɢ 

ɇɚ 

ɥɚɦɩɟ 

ɇɨɦɢ

ɧɚɥɶɧ

ɵɣ 

Ɋɚɫɱɟɬɧɵɣ 

Ȼɍȼ-15 19 15 127 57 0,3 12 1,2 0,8 

Ȼɍȼ-30 36 30 220 110 0,32 30 3,2 2 

Ȼɍȼ-30ɉ 38 30 127 46 0,65 21 2,5 1,7 

Ȼɍȼ-60ɉ 72 60 220 100 0,65 100 6 4 

ɉɊɄ-7 1000 1000 220 135 8 - 50 35 

ɊɄɋ-2,5 2500 2500 220 850 3,4 - 125 50-75 

 

            5.3 ɍɫɬɚɧɨɜɤɢ ɫ ɢɫɬɨɱɧɢɤɚɦɢ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɢɡɥɭɱɟɧɢɹ  
 

            ɉɪɢɦɟɧɟɧɢɟ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɞɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ 

ɜɨɡɦɨɠɧɨ ɤɚɤ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɷɬɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜ ɜɨɡɞɭɯɟ ɧɚɞ ɫɜɨɛɨɞɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɨɛɥɭɱɚɟɦɨɣ ɜɨɞɵ, ɬɚɤ ɢ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɢɯ ɜ ɜɨɞɭ ɜ ɤɜɚɪɰɟɜɵɯ 

ɱɟɯɥɚɯ, ɡɚɳɢɳɚɸɳɢɯ ɢɯ ɨɬ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ. ɍɫɬɚɧɨɜɤɢ ɞɥɹ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɞɟɥɹɬɫɹ ɧɚ ɞɜɚ ɬɢɩɚ: ɫ ɧɟ ɩɨɝɪɭɠɟɧɧɵɦɢ ɢ ɩɨɝɪɭɠɟɧɧɵɦɢ 

ɢɫɬɨɱɧɢɤɚɦɢ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɢɡɥɭɱɟɧɢɹ.  

            ɇɚɦɢ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɭɫɬɚɧɨɜɤɚ ɫ ɩɨɝɪɭɠɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 

ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɨɛɥɭɱɟɧɢɹ.  

            ȼ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦ ɨɬɧɨɲɟɧɢɢ ɨɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɫɤɨɥɶɤɨ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɝɟɪɦɟɬɢɱɟɫɤɢɯ ɤɚɦɟɪ, ɜ ɤɨɬɨɪɵɯ ɪɚɡɦɟɳɟɧɵ 

ɧɟɫɤɨɥɶɤɨ ɛɚɤɬɟɪɢɰɢɞɧɵɯ ɥɚɦɩ ɜ ɤɜɚɪɰɟɜɵɯ ɱɟɯɥɚɯ. ɗɬɢ ɭɫɬɚɧɨɜɤɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɜ ɧɚɩɨɪɧɨɣ ɫɢɫɬɟɦɟ ɜɨɞɨɩɪɨɜɨɞɨɜ ɫ 

ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ ɞɨ 5 ɚɬɦɨɫɮɟɪ.  
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            Ɉɛɟɡɡɚɪɚɠɢɜɚɟɦɚɹ ɜɨɞɚ ɩɪɨɯɨɞɢɬ ɧɟɩɪɟɪɵɜɧɵɦ ɩɨɬɨɤɨɦ ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ 

ɤɚɦɟɪ, ɩɨɞɜɟɪɝɚɹɫɶ ɛɚɤɬɟɪɢɰɢɞɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɥɚɦɩ . Ʌɚɦɩɵ ɪɚɡɦɟɳɟɧɵ ɜ 

ɤɜɚɪɰɟɜɵɯ ɱɟɯɥɚɯ. ȼɧɭɬɪɢ ɤɚɠɞɨɣ ɤɚɦɟɪɵ ɧɚɯɨɞɢɬɫɹ ɩɨ ɱɟɬɵɪɟ ɩɟɪɟɝɨɪɨɞɤɢ, 

ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɜɨɞɚ ɞɜɚɠɞɵ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɢɫɬɨɱɧɢɤɭ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ 

ɢɡɥɭɱɟɧɢɹ, ɡɚɧɢɦɚɸɳɟɦɭ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɶ ɤɚɦɟɪɵ. ɍɫɬɚɧɨɜɤɚ ɩɪɢ ɩɨɦɨɳɢ 

ɩɟɪɟɯɨɞɧɵɯ ɩɚɬɪɭɛɤɨɜ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ ɧɚɩɨɪɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ.  

            Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 30 ɦ3/ɱɚɫ ɫɨɫɬɨɢɬ ɢɡ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɤɚɦɟɪ ( ɨɬ 2 ɞɨ 5 , ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɚ).  

            Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɨɛɥɭɱɚɬɟɥɹ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 7  

Ɍɚɛɥɢɰɚ 7 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɨɛɥɭɱɚɬɟɥɹ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ɂɧɚɱɟɧɢɟ 

Ɍɢɩ ɜɨɞɵ  ȼɨɞɚ ɢɡ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ 

ȼɨɞɚ ɢɡ 

ɩɨɞɡɟɦɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ 

ȼɨɞɚ, 

ɩɪɨɲɟɞɲɚɹ 

ɝɥɭɛɨɤɭɸ 

ɨɱɢɫɬɤɭ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɭɫɬɚɧɨɜɤɢ  
ˏଷ/ч 60 87 133 

Ⱦɨɡɚ ɍɎ ɨɛɥɭɱɟɧɢɹ  ɦȾɠ/˔ˏଶ 25 25 25 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɭɫɬɚɧɨɜɤɟ ɡɚ 

ɫɱɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ  

ɫɦ.ɜɨɞ.ɫɬ. 19 40 92 

Ɇɢɧɢɦɚɥɶɧɵɣ ɢ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞɵ  
ˏଷ/ч 20..40 

ɍɫɥɨɜɧɵɣ ɞɢɚɦɟɬɪ ɜɯɨɞɧɨɝɨ ɢ 

ɜɵɯɨɞɧɨɝɨ 

ɩɚɬɪɭɛɤɨɜ ɤɚɦɟɪɵ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ  

ɦɦ 150 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɤɚɦɟɪɟ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ, ɧɟ ɛɨɥɟɟ  

Ɇɩɚ(ɛɚɪ) 1(10) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 7 

Ɋɚɡɪɟɠɟɧɢɟ ɜ ɤɚɦɟɪɟ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ, 

ɧɟ ɛɨɥɟɟ  

Ɇɩɚ(ɛɚɪ) -0,01(-0,1) 

Ɍɢɩ ɥɚɦɩɵ   ȾȻ 300ɇ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ  ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ɂɧɚɱɟɧɢɟ 

Ɍɢɩ ɜɨɞɵ  ȼɨɞɚ ɢɡ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ 

ȼɨɞɚ ɢɡ 

ɩɨɞɡɟɦɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ 

ȼɨɞɚ, 

ɩɪɨɲɟɞɲɚɹ 

ɝɥɭɛɨɤɭɸ 

ɨɱɢɫɬɤɭ 

Ʉɨɥɢɱɟɫɬɜɨ ɥɚɦɩ ɜ ɤɚɦɟɪɟ ɲɬ 10 

ɋɪɨɤ ɫɥɭɠɛɵ ɥɚɦɩɵ, ɧɟ ɦɟɧɟɟ ɱ 1200 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ȼ 220±10 % 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɧɟ 

ɦɟɧɟɟ 

 0,96 

Ƚɚɛɚɪɢɬɵ: 

– ɤɚɦɟɪɚ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ – 

ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ 

– ɧɚɫɨɫ ɩɪɨɦɵɜɨɱɧɵɣ  

ɦɦ 1231ɯ450ɯ410 

800ɯ600ɯ252 

512ɯ210ɯ345 

 

Ɉɛɴɟɦ ɤɚɦɟɪɵ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ  
ˇˏଷ 42 

 

ɍɎ-ɨɛɥɭɱɚɬɟɥɶ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.1.  

 

Ɋɢɫɭɧɨɤ 5.1 – ɍɎ-ɨɛɥɭɱɚɬɟɥɶ 
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            5.4 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɛɚɤɬɟɪɢɰɢɞɧɵɦ  

ɢɡɥɭɱɟɧɢɟɦ  

           Ɋɚɫɱɟɬɧɵɣ ɛɚɤɬɟɪɢɰɢɞɧɵɣ ɩɨɬɨɤ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

            𝐹 = ொч˃˔∙𝛼∙௞∙l୭g ሺ ʟʟబሻଵହ଺ଷ,ସ∙𝜇∙𝜇                                                                                           (55) 

 

ɝɞɟ Qɱɚɫ- ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɛɟɡɡɚɪɚɠɢɜɚɟɦɨɣ ɜɨɞɵ ɜ ɦ3/ɱ; 

            α- ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɨɛɥɭɱɚɟɦɨɣ ɜɨɞɵ ɫɦ-1, ɞɥɹ ɨɛɪɚɛɨɬɚɧɧɨɣ 

ɜɨɞɵ ɢɡ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 0,3ɫɦ-1. 

            Ʉ- ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɨɛɥɭɱɚɟɦɵɯ ɛɚɤɬɟɪɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ 

ɪɚɜɧɵɦ 2500 ; 

            Ɋɨ- ɤɨɥɢɱɟɫɬɜɨ ɛɚɤɬɟɪɢɣ ɜ 1 ɥ ɜɨɞɵ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ 

ɡɚɝɪɹɡɧɟɧɢɟ ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦɨɟ ɪɚɜɧɵ ɤɨɥɢ - ɢɧɞɟɤɫɭ Ɋɨ=1000;  

            Ɋ- ɤɨɥɢɱɟɫɬɜɨ ɛɚɤɬɟɪɢɣ ɩɨɫɥɟ ɨɛɥɭɱɟɧɢɹ;              𝜇- ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɩɨɬɨɤɚ , ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɫ 

ɩɨɝɪɭɠɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɨɝɪɭɠɟɧɢɹ 0,9;               𝜇଴- ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɢɡɥɭɱɟɧɢɹ,   ɡɚɜɢɫɹɳɢɣ 

ɨɬ ɬɨɥɳɢɧɵ ɫɥɨɹ ɜɨɞɵ, ɟɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɬɢɩɚ 

ɭɫɬɚɧɨɜɤɢ, ɪɚɜɧɵɦ 0,9.  

            𝐹 = ଶସହ,ଽଽ∙଴,ଷ∙ଶହ଴଴∙l୭g ሺଶସ଼ሻଵହ଺ଷ,ସ∙଴,ଽ∙଴,ଽ =0,12 

            Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  

 

            ܵ = 𝑁೙ொч˃˔ ȼɬ∙ɱ/ˏଷ                                                                                           (56) 

 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɚɹ ɨɞɧɨɣ ɥɚɦɩɨɣ; 
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             ܵ = ଺଴ଶସହ,ଽଽ = Ͳ,ʹͶ ȼɬ∙ɱ/ˏଷ 

           ɉɨɬɪɟɛɥɹɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ ɫɨɫɬɚɜɢɬ:  

           ݊ = 𝐹˄𝑁೙                                                                                                               (57) 

 ݊ = Ͳ,ͳʹ͸Ͳ ≈ ͳ. 
            ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɯɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ 

ɫɨɫɬɚɜɥɹɟɬ 96-98,9 %.  

            ɉɪɟɞɥɚɝɚɟɦɚɹ ɫɯɟɦɚ ɫɱɢɬɚɟɬɫɹ ɜɵɫɨɤɨ ɷɮɮɟɤɬɢɜɧɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɜɵɝɨɞɧɨɣ.  
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6 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ  

            ɋɯɟɦɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: ɮɢɥɶɬɪɚɰɢɹ ɢ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɚɹ ɤɚɜɢɬɚɰɢɹ  

6.1 Ɍɟɯɧɨɥɨɝɢɹ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɨɡɦɨɠɧɨɝɨ   

ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ  

 

           ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɪɨɢɫɯɨɞɢɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɨɞɧɵɣ ɨɛɴɟɤɬ 

ɡɚ ɫɱɟɬ ɢɡɴɹɬɢɹ ɜɨɞɵ ɩɭɬɟɦ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧɵ  

 

6.2 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɩɵɥɢ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɫɤɜɚɠɢɧ 

  

         

            Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɯ ɜɵɛɪɨɫɨɜ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

  

            ܳˊ = ௡∙𝑧∙ሺଵ−𝜂ሻଷ଺଴଴ = ସ∙ଷଽ଺∙ሺଵ−଴,ଽହሻଷ଺଴଴ = Ͳ,Ͳʹʹ ˆ/˔.                                                    (58) 

 

ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɛɭɪɨɜɵɯ ɫɬɚɧɤɨɜ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ Ȼɋɒ-1 ,ɜɟɥɢɱɢɧɚ ;  

z – ɤɨɥɢɱɟɫɬɜɨ ɩɵɥɢ, ɜɵɞɟɥɹɟɦɨɟ ɩɪɢ ɛɭɪɟɧɢɢ ɨɞɧɢɦ ɫɬɚɧɤɨɦ, ɝ/ɱ;  

            η – ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɩɵɥɟɨɱɢɫɬɤɢ ɜ ɞɨɥɹɯ ( ɞɥɹ ɪɭɤɚɜɧɨɝɨ ɮɢɥɶɬɪɚ 

– 0.95 %).  

            ȼ ɤɚɱɟɫɬɜɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɩɵɥɢ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ 

ɫɤɜɚɠɢɧ ɩɪɟɞɥɚɝɚɟɦ ɩɪɢɦɟɧɢɬɶ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɛɭɪɢɥɶɧɵɣ ɦɨɥɨɬɨɤ ɞɥɹ 

ɛɭɪɟɧɢɹ ɦɨɤɪɵɦ ɫɩɨɫɨɛɨɦ.  

            ܳˊ = ௡∙𝑧∙ሺଵ−𝜂ሻଷ଺଴଴ = ସ∙ଷ଺଴∙ሺଵ−଴,ଽହሻଷ଺଴଴ = Ͳ,Ͳʹ ˆ/˔.                                                       (59) 
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            Ʉɨɥɢɱɟɫɬɜɨ ɫɧɢɠɟɧɢɹ ɩɵɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ 

ɬɪɚɞɢɰɢɨɧɧɵɦ ɛɭɪɟɧɢɟɦ ɢ ɩɪɟɞɥɚɝɚɟɦɵɦ: 

  

             ܳ = ܳ˕˓˃ˇ − ܳ˒˓ˈˇˎ = Ͳ,Ͳʹʹ − Ͳ,Ͳʹ = Ͳ,ͲͲʹ ˆ/˔.                                        (60) 

 

            6.3 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ  
 

           Ⱦɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɜɢɬɚɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ, ɧɟ 

ɫɨɡɞɚɸɳɚɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ.  

 

            6.4 Ɋɚɫɱɟɬ ɝɪɚɧɢɰ ɩɨɹɫɨɜ ɁɋɈ  

 

           Ɂɨɧɚ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɩɨɞɡɟɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

(ɜɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɟɰɢɚɥɶɧɨ ɜɵɞɟɥɟɧɧɭɸ ɬɟɪɪɢɬɨɪɢɸ, 

ɩɪɢɦɵɤɚɸɳɭɸ ɤ ɫɤɜɚɠɢɧɚɦ (ɲɚɯɬɧɵɦ ɤɨɥɨɞɰɚɦ ɢ ɬ.ɩ.), ɧɚ ɤɨɬɨɪɨɣ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɪɟɠɢɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢɥɢ ɢɧɵɯ ɜɢɞɨɜ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ (ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ, 

ɯɢɦɢɱɟɫɤɨɝɨ ɢ ɞɪ.), ɡɚɢɥɟɧɢɹ ɢ ɢɫɬɨɳɟɧɢɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɫɨɯɪɚɧɟɧɢɟ 

ɨɛɴɟɤɬɨɜ ɠɢɜɨɬɧɨɝɨ ɢ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɢɪɚ. Ɂɨɧɚ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɫɨɫɬɨɢɬ ɢɡ 

ɬɪɟɯ ɩɨɹɫɨɜ. Ƚɪɚɧɢɰɵ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɧɚɡɧɚɱɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɋɚɧɉɢɧ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 

ɜɨɞɨɩɪɨɜɨɞɨɜ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ». 

            ȼ ɤɚɠɞɨɦ ɢɡ ɩɨɹɫɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɜɨɣ ɨɫɨɛɵɣ ɪɟɠɢɦ, ɫɨɛɥɸɞɟɧɢɟ 

ɤɨɬɨɪɨɝɨ, ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɤɨɦɩɥɟɤɫɚ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪ ɩɨ ɭɥɭɱɲɟɧɢɸ 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ, ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ, ɫɚɧɢɬɚɪɧɨɝɨ ɢ 

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ ɢɯ ɩɪɢɛɪɟɠɧɵɯ 

ɬɟɪɪɢɬɨɪɢɣ. 

            ɉɟɪɜɵɣ ɩɨɹɫ- ɫɬɪɨɝɨɝɨ ɪɟɠɢɦɚ- ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɫɥɭɱɚɣɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ 

ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɜɨɞɨɡɚɛɨɪɧɵɣ ɫɨɨɪɭɠɟɧɢɹɯ ɢ ɨɯɜɚɬɵɜɚɟɬ 
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ɬɟɪɪɢɬɨɪɢɸ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɵ ɜɨɞɨɩɪɢɟɦɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɜɨɞɨɡɚɛɨɪɧɵɟ 

ɤɨɥɨɞɰɵ, ɚ ɬɚɤɠɟ ɫɜɹɡɚɧɧɵɟ ɫ ɧɢɦɢ ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ, ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɪɚɛɨɬɤɢ 

ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ. Ɍɟɪɪɢɬɨɪɢɹ ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫ ɭɱɟɬɨɦ ɪɟɥɶɟɮɚ 

ɦɟɫɬɧɨɫɬɢ, ɧɚɩɪɚɜɥɟɧɢɹ ɝɪɭɧɬɨɜɨɝɨ ɩɨɬɨɤɚ, ɡɚɳɢɳɟɧɧɨɫɬɢ ɜɨɞɨɧɨɫɧɵɯ 

ɝɨɪɢɡɨɧɬɨɜ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɬ.ɩ. Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɠɢɜɚɧɢɟ ɢ 

ɜɪɟɦɟɧɧɨɟ ɧɚɯɨɠɞɟɧɢɟ ɥɢɰ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɛɨɬɨɣ ɧɚ ɜɨɞɨɩɪɨɜɨɞɧɵɯ 

ɫɨɨɪɭɠɟɧɢɹɯ, ɚ ɬɚɤɠɟ ɤɚɤɨɟ ɛɵ ɬɨ ɧɢ ɛɵɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 

ɫɜɹɡɚɧɧɨɝɨ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɧɭɠɞɚɦɢ ɫɚɦɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ. Ⱦɥɹ ɧɚɞɟɠɧɨ 

ɡɚɳɢɳɟɧɧɵɯ ɧɚɩɨɪɧɵɯ ɝɨɪɢɡɨɧɬɨɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɝɪɚɧɢɰɵ ɩɟɪɜɨɝɨ ɩɨɹɫɚ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɶɲɟ 30 ɦ ɨɬ ɜɨɞɨɡɚɛɨɪɚ.  

            Ƚɪɚɧɢɰɭ ɜɬɨɪɨɝɨ ɩɨɹɫɚ (ɡɨɧɚ ɨɝɪɚɧɢɱɟɧɢɹ), ɤɨɬɨɪɵɣ ɨɯɜɚɬɵɜɚɟɬ 

ɬɟɪɪɢɬɨɪɢɸ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɤɪɭɠɚɸɳɭɸ ɢɫɬɨɱɧɢɤɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɪɚɫɱɟɬɨɦ. ȼɨ ɜɬɨɪɨɦ ɩɨɹɫɟ ɡɚɩɪɟɳɚɟɬɫɹ ɬɚɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɬɟɪɪɢɬɨɪɢɢ ɢɥɢ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɜɵɡɜɚɬɶ 

ɤɚɱɟɫɬɜɟɧɧɨɟ ɢɥɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɭɯɭɞɲɟɧɢɟ ɩɨɫɥɟɞɧɢɯ. ȼ ɪɚɫɱɟɬɟ ɭɱɢɬɵɜɚɸɬ 

ɜɪɟɦɹ ɩɪɨɞɜɢɠɟɧɢɹ ɦɢɤɪɨɛɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɞɨ ɜɨɞɨɡɚɛɨɪɚ, ɫɨɫɬɚɜɥɹɸɳɟɟ 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɪɚɣɨɧɨɜ ɢ ɡɚɳɢɳɟɧɧɨɫɬɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɨɬ 100 

ɞɨ 400 ɫɭɬ. 

            Ƚɪɚɧɢɰɚ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɁɋɈ (ɦ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɡɚɳɢɬɵ 

ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ ɨɬ ɯɢɦɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ, ɬɚɤ ɠɟ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ.  

            ɉɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɸɬ ɜɪɟɦɹ ɩɪɨɞɜɢɠɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ 

ɞɨ ɜɨɞɨɡɚɛɨɪɚ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ ɩɪɢɧɹɬɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ. Ɉɛɵɱɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɧɨɝɨ 

ɫɨɨɪɭɠɟɧɢɹ-25 ɥɟɬ. 

            Ƚɪɚɧɢɰɭ ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɩɨɹɫɨɜ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢɡ ɭɫɥɨɜɢɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɜ 

ɜɨɞɨɧɨɫɧɵɣ ɝɨɪɢɡɨɧɬ ɧɚ ɭɱɚɫɬɤɟ ɜɨɞɨɡɚɛɨɪɚ ɯɢɦɢɱɟɫɤɢɯ ɢ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɡɚɝɪɹɡɧɟɧɢɣ.  
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            Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɫɚɧɢɬɚɪɧɨɣ ɡɚɳɢɬɵ ɞɚɧɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɫɨɡɞɚɧɢɟ ɬɪɟɯ ɩɨɹɫɨɜ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ. ɉɟɪɜɵɣ ɩɨɹɫ 

ɁɋɈ (ɡɨɧɚ ɫɬɪɨɝɨɝɨ ɪɟɠɢɦɚ) ɫɨɫɬɚɜɥɹɟɬ 50 ɦ ɨɬ ɝɪɚɧɢɰ ɩɨɦɟɳɟɧɢɣ ɜɨɞɨɡɚɛɨɪɚ. 

ȼ ɷɬɨɦ ɩɨɹɫɟ ɡɚɩɪɟɳɚɟɬɫɹ ɜɫɟ ɜɢɞɵ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ 

ɬɨɤɫɢɱɧɵɦɢ ɜɵɛɪɨɫɚɦɢ. 

                        ܳ௖ − ɪɚɫɯɨɞ ɫɤɜɚɠɢɧɵ-16165,75 ɦ3/ɫɭɬ; 

 

ɝɞɟ Q-ɫɭɦɦɚɪɧɵɣ ɜɨɞɨɨɬɛɨɪ ɧɚ ɜɨɞɨɡɚɛɨɪɟ-13900 ˏଷ/˔˖˕;  
            m-ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɡɨɧɵ ɚɤɬɢɜɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ 

ɧɚ ɭɱɚɫɬɤɟ ɜɨɞɨɡɚɛɨɪɚ-25 ɦ; 

            n- ɩɨɪɢɫɬɨɫɬɶ ɜɨɞɨɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ – 0,18; 

            ݇˗-ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɨɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ-15 ɦ/ɫɭɬ.            

ɉɟɪɜɵɣ ɩɨɹɫ ɁɋɈ – ɩɨɹɫ ɫɬɪɨɝɨɝɨ ɪɟɠɢɦɚ. ɉɪɟɞɨɬɜɪɚɳɚɟɬ ɫɥɭɱɚɣɧɨɟ 

ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɨɯɜɚɬɵɜɚɟɬ ɫɤɜɚɠɢɧɵ ɫ ɭɱɟɬɨɦ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ 

ɪɚɡɜɢɬɢɹ. Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɳɢɬɵ ɦɟɫɬɚ ɜɨɞɨɡɚɛɨɪɚ ɨɬ ɫɥɭɱɚɣɧɨɝɨ ɢɥɢ 

ɭɦɵɲɥɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɩɨɜɪɟɠɞɟɧɢɹ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɬɚɤ ɤɚɤ ɭ ɧɚɫ ɜɨɤɪɭɝ ɥɟɫ, ɬɨ ɝɪɚɧɢɰɵ ɩɟɪɜɨɝɨ ɩɨɹɫɚ 

ɫɨɫɬɚɜɥɹɸɬ 30 ɦ ɜɨ ɜɫɟ ɫɬɨɪɨɧɵ. Ɍɚɤ ɠɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɡɚɳɢɳɟɧɧɵɯ 

ɩɨɞɡɟɦɧɵɯ ɜɨɞ. 

ȼɬɨɪɨɣ ɩɨɹɫ ɁɋɈ (ɡɨɧɚ ɨɝɪɚɧɢɱɟɧɢɹ ɢɥɢ ɡɨɧɚ ɦɢɤɪɨɛɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ) – 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɪɟɦɟɧɢ ɩɪɨɞɜɢɠɟɧɢɹ ɦɢɤɪɨɛɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ 

ɞɨ ɜɨɞɨɡɚɛɨɪɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɪɚɣɨɧɨɜ ɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܴଶ = √ ொ˔∙்ˏగ∙௠∙௡  , ˏ, (61) 

 

ɝɞɟ Qc– ɪɚɫɯɨɞ ɫɤɜɚɠɢɧɵ, ɦ3/ɫɭɬ; 

       Тм– ɜɪɟɦɹ ɦɢɤɪɨɛɧɨɝɨ ɩɪɨɞɜɢɠɟɧɢɹ ɤ ɫɤɜɚɠɢɧɟ, 200 ɫɭɬɨɤ,  ɬ.ɤ. 

ɜɨɞɨɧɨɫɧɵɣ ɝɨɪɢɡɨɧɬ ɧɚ ɩɥɨɳɚɞɤɟ ɜɨɞɨɡɚɛɨɪɚ ɧɚɩɨɪɧɵɣ, ɧɟɨɝɪɚɧɢɱɟɧɧɵɣ ɩɥɚɫɬ 

ɢ ɧɟ ɢɦɟɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɫɜɹɡɢ ɫ ɜɨɞɨɟɦɨɦ; 
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       m– ɦɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɦ; 

       n– ɩɨɪɢɫɬɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ 0,18 ɦ.  

 

 ܴଶ = √ଵ଺ଵ଺ହ,଻ହ∙ଶ଴଴ଷ,ଵସ∙ଶହ∙଴,ଵ଼ = ͳ͵͹,͹ ˏ 

 

Ɍɪɟɬɢɣ ɩɨɹɫ ɁɋɈ (ɩɨɹɫ ɨɝɪɚɧɢɱɟɧɢɹ) – ɪɚɫɫɱɢɬɵɜɚɟɦ ɫ ɭɱɟɬɨɦ ɜɪɟɦɟɧɢ 

ɩɪɨɞɜɢɠɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɞɨ ɜɨɞɨɡɚɛɨɪɚ.  Ɂɚɜɢɫɢɬ ɨɬ ɫɪɨɤɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ.  Ɋɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 ܴଷ = √ ொ˔∙்̆గ∙௠∙௡  , ˏ, (62) 

 

ɝɞɟ Qc – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.1); 

      Тх– ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɤɜɚɠɢɧɵ, 25–30ɥɟɬ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɟ ɩɟɪɢɨɞɭ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ 9125 ɫɭɬɨɤ; 

      m – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.1); 

      n – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.1). 

 

 ܴଷ = √ଵ଺ଵ଺ହ,଻ହ∙ଽଵଶହଷ,ଵସ∙ଶହ∙଴,ଵ଼ = ͻʹ͹,͸ʹ ˏ 

ɋɪɟɞɧɢɣ ɩɨɹɫ ɫɬɪɨɝɨɣ ɨɯɪɚɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ 

ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɩɨɹɫɨɜ ɁɋɈ: 

 ܴ˔˓ = ோమ+ோయଶ  , ˏ, (63) 

ɝɞɟ R2– ɜɬɨɪɨɣ ɩɨɹɫ ɁɋɈ, ɦ; 

      R3– ɬɪɟɬɢɣ ɩɨɹɫ ɁɋɈ, ɦ. 

 

 ܴ˔˓ = ଵଷ଻,଻+ଽଶ଻,଺ଶଶ = ͷ͵ʹ,Ͷͺ ˏ  
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ɁȺɄɅɘЧȿɇɂȿ 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɨ 

ɩɪɟɞɥɨɠɟɧɚ ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɜɨɞɨɡɚɛɨɪɚ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ, ɨɛɥɚɞɚɸɳɟɝɨ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɠɟɥɟɡɚ, ɜ ɤɚɱɟɫɬɜɟ ɜɨɞɨɨɱɢɫɬɤɢ ɨɬ ɤɨɬɨɪɨɝɨ ɧɚ ɞɚɧɧɨɦ ɜɨɞɨɡɚɛɨɪɟ ɭɫɬɚɧɨɜɥɟɧ 

ɧɚɩɨɪɧɵɣ ɮɢɥɶɬɪ ɫ ɡɚɝɪɭɡɤɨɣ ɛɢɪɦ ɢ ɩɨɫɥɟɞɭɸɳɚɹ ɞɨɨɱɢɫɬɤɚ ɧɚ ɛɥɨɤɟ 

ɪɟɮɚɣɧɟɪɨɜ. 

Ɍɚɤ ɠɟ ɛɵɥ ɩɨɞɨɛɪɚɧ ɛɥɨɤ ɨɛɟɡɡɚɪɚɠɢɜɚɸɳɟɣ ɨɱɢɫɬɤɢ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ 

ɨɱɢɫɬɤɢ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɯɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɫɨɫɬɚɜɥɹɟɬ 96-98,9 %. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 

 

            1 ɋɉ 31.13330.2012 «ȼɨɞɨɫɧɚɛɠɟɧɢɟ. ɇɚɪɭɠɧɵɟ ɫɟɬɢ ɢ ɫɨɨɪɭɠɟɧɢɹ. Ⱥɤ 

ɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.04.02-84*».  

            2 ɋɚɧɉɢɇ 2.1.4.1074-01 "ɉɢɬɶɟɜɚɹ ɜɨɞɚ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ʉɨɧɬɪɨɥɶ 

ɤɚɱɟɫɬɜɚ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɢɫɬɟɦ 

ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ" 

            3 ɋɇɢɉ 2.04.02-84*. ȼɨɞɨɫɧɚɛɠɟɧɢɟ. ɇɚɪɭɠɧɵɟ ɫɟɬɢ ɢ 

ɫɨɨɪɭɠɟɧɢɹ/Ɇɢɧɢɫɬɟɪɫɬɜɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɊɎ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1985. – 136 ɫ. 

            4  ɋɇɢɉ 2.04.01-85*. ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ ɡɞɚɧɢɣ/ 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɤɨɦɢɬɟɬ ɋɋɋɊ, Ɇ. 1985. 
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