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ȼȼȿȾȿɇɂȿ   

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ. Ɉɬɯɨɞɵ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ ɰɟɧɧɟɣɲɢɦ ɨɪ-

ɝɚɧɢɱɟɫɤɢɦ ɭɞɨɛɪɟɧɢɟɦ ɩɨɱɜɵ. ɉɪɢ ɧɟɨɛɨɫɧɨɜɚɧɧɨɦ ɢ ɧɟ ɭɦɟɥɨɦ ɨɛɪɚɳɟɧɢɢ 

ɫ ɨɬɯɨɞɚɦɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɫɬɪɚɞɚɸɬ ɚɝɪɨɥɚɧɞɲɚɮɬɵ, ɡɚɝɪɹɡɧɹɸɬɫɹ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ ɢ ɩɨɪɬɢɬɫɹ ɚɬɦɨɫɮɟɪɚ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɨɬɯɨɞɵ ɢ ɢɯ ɷɥɟɦɟɧɬɵ ɨɤɚɡɵ-

ɜɚɸɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɠɢɜɵɟ ɨɪɝɚɧɢɡɦɵ, ɭɝɧɟɬɚɸɬ ɛɢɨɫɮɟɪɭ, ɩɪɢɜɨɞɹɬ 

ɤ ɛɨɥɟɡɧɹɦ ɥɸɞɟɣ.  

ȼ ɩɨɫɥɟɞɧɢɟ ɜɪɟɦɹ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɨɜɵɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɢɡɜɟɫɬ-

ɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɚ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ, ɧɨ ɩɪɨɛɥɟɦɚ ɠɢɞɤɢɯ ɨɬ-

ɯɨɞɨɜ ɢɯ ɭɬɢɥɢɡɚɰɢɹ ɨɫɬɚɟɬɫɹ, ɜ ɰɟɥɨɦ, ɧɟɪɟɲɟɧɧɨɣ. ɍɥɭɱɲɟɧɢɟ ɜɨɞɧɨ-ɮɢɡɢ-

ɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɱɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɠɢɞɤɢɯ ɨɬɯɨɞɨɜ ɠɢ-

ɜɨɬɧɨɜɨɞɫɬɜɚ ɤ ɭɬɢɥɢɡɚɰɢɢ ɨɞɧɨ ɢɡ ɜɚɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɫɨɯɪɚɧɟɧɢɢ ɩɥɨɞɨ-

ɪɨɞɢɹ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. Ɋɚ-

ɰɢɨɧɚɥɶɧɵɦ ɩɭɬɟɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɠɢɞɤɢɦɢ ɨɬɯɨ-

ɞɚɦɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ 

ɩɨɫɥɟ ɩɨɞɝɨɬɨɜɤɢ ɤ ɭɬɢɥɢɡɚɰɢɢ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɜ 

ɡɚɦɤɧɭɬɨɦ ɰɢɤɥɟ «ɨɬɯɨɞɵ – ɩɟɪɟɪɚɛɨɬɤɚ – ɩɨɞɝɨɬɨɜɤɚ – ɭɬɢɥɢɡɚɰɢɹ – ɩɨɥɟ – 

ɭɪɨɠɚɣ – ɨɬɯɨɞɵ». Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɡɚɞɚɱɢ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɢɯ ɨɬɯɨɞɨɜ ɷɬɢ 

ɫɥɨɠɧɵɟ ɩɪɨɰɟɫɫɵ ɧɟɨɛɯɨɞɢɦɨ ɨɛɴɟɞɢɧɢɬɶ ɧɟɪɚɡɪɵɜɧɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɬɟɯ-

ɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɟɣ (ɦɨɞɟɥɶɸ) ɜ ɩɪɟɞɟɥɚɯ ɩɪɟɞɩɪɢɹɬɢɹ.  

ȼ ɪɚɛɨɬɟ ɨɛɨɫɧɨɜɚɧɵ ɩɪɨɰɟɫɫɵ ɧɟɩɪɟɪɵɜɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɚ ɬɟɥɹɬ ɧɚ 

ɨɬɤɨɪɦɟ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ (ɄɊɋ) ɜ ɠɢɞɤɭɸ ɮɪɚɤɰɢɸ (ɠɮ) ɨɪɝɚɧɢɱɟ-

ɫɤɨɝɨ ɭɞɨɛɪɟɧɢɹ, ɤɨɬɨɪɚɹ ɫ ɩɨɦɨɳɶɸ ɞɨɠɞɟɜɚɧɢɹ ɜ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ 

ɭɬɢɥɢɡɢɪɭɟɬɫɹ ɧɚ ɩɨɥɹɯ, ɧɟ ɬɟɪɹɟɬ ɫɜɨɣ ɰɟɧɧɨɫɬɢ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɫɟɥɶɫɤɨ-

ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɜ ɤɚɱɟɫɬɜɟ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɭɞɨɛɪɟɧɢɣ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɬɨɜ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢɦɟɟɬ ɧɟ ɬɨɥɶɤɨ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɟ, ɧɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ. 
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ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɚɦɢ ɇɂɊ Ʉɭɛɚɧɫɤɨɝɨ 

ȽȺɍ ɩɨ ɬɟɦɚɦ № ȺȺȺȺ-Ⱥ16-116022410039-5 ɧɚ 2016-2020 ɝɝ. ɢ № ȽɊ 

121032300057-2 ɧɚ 2021-2025 ɝɝ. 

ɋɬɟɩɟɧɶ ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɢ ɬɟɦɵ. ɉɟɪɟɪɚɛɨɬɤɟ ɢ ɭɬɢɥɢɡɚɰɢɢ ɧɚɜɨɡɧɵɯ 

ɫɬɨɤɨɜ ɠɢɜɨɬɧɵɯ ɭɞɟɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɟ ɜɧɢɦɚɧɢɟ. ɉɪɢ ɨɛɨɫɧɨɜɚɧɧɨɦ ɜɧɟɫɟ-

ɧɢɢ ɫɬɨɤɨɜ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɵ ɨɧɢ ɫɬɚɧɨɜɹɬɫɹ ɩɨɥɟɡɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ ɞɥɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ ɪɚɡɪɚ-

ɛɨɬɤɢ ɢ ɩɭɬɢ ɪɟɲɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɢɯ ɫɬɨɤɨɜ, 

ɤɨɬɨɪɵɟ ɜ ɨɫɧɨɜɟ ɩɪɢɦɟɧɹɸɬ ɫɨɜɪɟɦɟɧɧɵɟ ɦɚɲɢɧɵ ɫ ɜɵɫɨɤɢɦɢ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɪɚɡɞɟɥɟɧɢɹ ɨɬɯɨɞɨɜ ɧɚ ɮɪɚɤɰɢɢ. Ɉɞɧɨ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɩɥɨɞɨɪɨɞɢɹ, ɭɥɭɱɲɟɧɢɹ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜ, ɤɚɤ ɫɱɢ-

ɬɚɸɬ ɭɱɟɧɵɟ ɇ.ɇ. Ⱦɭɛɟɧɨɤ, ɂ.ɉ. Ⱥɣɞɚɪɨɜ, ɇ.Ƚ. Ʉɨɜɚɥɟɜ, ȿ.ȼ. Ʉɭɡɧɟɰɨɜ, ɋ.Ɇ. 

Ƚɪɢɝɨɪɨɜ, ɂ.ɋ. Ȼɟɥɸɱɟɧɤɨ, ȼ.Ⱥ. Ʉɨɜɚɥɟɧɤɨ, Ⱥ.Ɇ Ȼɨɧɞɚɪɟɧɤɨ, ȼ.ɂ. Ɇɚɪɵɦɨɜ, 

Ƚ.ɂ. Ɋɚɛɢɧɨɜɢɱ, ȼ.ɇ. Ⱥɮɚɧɚɫɶɟɜ, Ⱥ.Ⱥ. Ʉɭɬɭɡɨɜɚ, ɋ.Ⱥ. Ɍɚɪɚɫɶɹɧɰ, Ⱥ.ȼ. Ʉɢ-

ɪɟɣɱɟɜɚ, Ⱥ.ȿ. ɏɚɞɠɢɞɢ ɢ ɞɪ. ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨɟ ɜɧɟɫɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɢ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɨɪɨɲɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. 

ɉɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɚɜɨɡɚ ɧɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦɚɯ ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɚɬɶ 

ɨɱɢɳɟɧɧɭɸ ɠɢɞɤɭɸ ɮɪɚɤɰɢɸ ɢ ɞɨɡɢɪɨɜɚɧɧɨ ɜ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɜɧɨɫɢɬɶ 

ɟё ɧɚ ɩɨɥɹ ɫ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ ɞɨɠɞɟɜɚɧɢɟɦ, ɝɞɟ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ 

ɤɨɦɩɥɟɤɫɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ ɧɚ ɚɝɪɨ-

ɥɚɧɞɲɚɮɬɚɯ. 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ 

ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɄɊɋ ɤ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɨɪɨɲɟɧɢɟɦ ɤɭɤɭɪɭɡɵ ɧɚ 

ɡɟɪɧɨ ɞɨɠɞɟɜɚɧɢɟɦ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ: 
- ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ 

ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɨɩɟɪɚɬɨɪɧɭɸ ɦɨɞɟɥɶ ɤɨɦɩɥɟɤɫɧɨɣ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ 

ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɬɟɥɹɬ 

ɄɊɋ ɧɚ ɨɬɤɨɪɦɟ; 
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- ɪɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɟ-

ɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɜ ɠɢɞɤɭɸ ɮɪɚɤɰɢɸ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɪɟɠɢɦ ɨɪɨɲɟɧɢɹ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɢ ɢɫɫɥɟɞɨɜɚɬɶ ɢɡɦɟɧɟ-

ɧɢɟ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜɵ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ ɨɪɨɫɢ-

ɬɟɥɶɧɨɣ ɜɨɞɵ (Ɉȼ = ɠɮ +ɜɨɞɚ ɢɫɬɨɱɧɢɤɚ);  

- ɭɫɬɚɧɨɜɢɬɶ ɩɪɢɝɨɞɧɨɫɬɶ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɩɪɢ ɩɨɥɢɜɟ ɞɨɠɞɟɜɚɧɢɟɦ 

ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɞɚɪ-

ɫɤɨɝɨ ɤɪɚɹ. 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɧɚɭɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɜɵɜɨɞɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ-

ɦɟɧɟɧɢɟɦ ɫɬɚɧɞɚɪɬɧɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɨɣ 

ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ, ɨɰɟɧɤɨɣ ɦɟ-

ɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɰɟɩɨɱɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚ-

ɰɢɣ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ ɢ ɩɪɢɝɨɞɧɨɫɬɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮ-

ɬɚɯ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɞɨɠɞɟɜɚɧɢɢ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɉɩɟɪɚɬɨɪɧɚɹ ɦɨɞɟɥɶ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɚ ɬɟɥɹɬ ɧɚ 

ɨɬɤɨɪɦɟ ɜ ɠɢɞɤɭɸ ɮɪɚɤɰɢɸ, ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɱɜ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ 

ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɉɪɨɰɟɫɫɵ ɤɪɭɝɥɨɝɨɞɢɱɧɨɝɨ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɢ-

ɝɨɬɨɜɥɟɧɢɹ ɠɮ ɤ ɭɬɢɥɢɡɚɰɢɢ, ɪɟɠɢɦ ɨɪɨɲɟɧɢɹ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɩɪɢ ɭɬɢɥɢ-

ɡɚɰɢɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɪɚɛɨɬɵ: 

- ɪɚɡɪɚɛɨɬɚɧɚ ɢɧɧɨɜɚɰɢɨɧɧɚɹ ɨɩɟɪɚɬɨɪɧɚɹ ɦɨɞɟɥɶ ɤɨɦɩɥɟɤɫɧɨɣ ɪɟɫɭɪɫɨ-

ɫɛɟɪɟɝɚɸɳɟɣ ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫ ɬɪɟɦɹ ɩɨɞɫɢɫɬɟɦɚɦɢ ɭɬɢɥɢɡɚɰɢɢ 

ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɧɚɜɨɡɚ ɬɟɥɹɬ ɄɊɋ ɧɚ ɨɬɤɨɪɦɟ ɩɪɢ ɛɟɡɨɩɚɫɧɨɦ ɞɨɠɞɟɜɚɧɢɢ ɜ 

ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ; 

- ɨɛɨɫɧɨɜɚɧ ɤɨɦɩɥɟɤɫ ɦɚɲɢɧ ɢ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɤɪɭɝɥɨɝɨɞɢɱɧɨɝɨ ɩɪɢɝɨɬɨɜ-

ɥɟɧɢɹ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɤ ɭɬɢɥɢɡɚɰɢɢ, ɝɞɟ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɫɬɨɤɨɜ ɧɚ ɮɪɚɤɰɢɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɲɧɟɤɨɜɵɣ ɫɟɩɚɪɚɬɨɪ, ɚ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɠɮ ɫɥɭɠɚɬ ɞɜɚ ɛɢɨɪɟɚɤ-

ɬɨɪɚ; 
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- ɪɚɡɪɚɛɨɬɚɧ ɪɟɠɢɦ ɨɪɨɲɟɧɢɹ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɞɨɠɞɟ-

ɜɚɧɢɟɦ ɢ ɨɛɨɫɧɨɜɚɧɚ ɧɨɪɦɚ ɨɪɨɲɟɧɢɹ ɠɮ, ɪɚɜɧɚɹ 330 ɦ3/ɝɚ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ 

ɪɚɡɛɚɜɥɟɧɢɹ ɟɟ ɤ ɩɪɢɪɨɞɧɨɣ ɜɨɞɟ 1:8,7; 

- ɪɚɡɪɚɛɨɬɚɧ ɫɩɨɫɨɛ ɩɨɜɵɲɟɧɢɹ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɝɪɨɥɚɧɞɲɚɮ-

ɬɨɜ Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɩɨɱɜɟ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɟ ɫɨɞɟɪɠɚ-

ɧɢɟ ɝɭɦɭɫɚ ɭɜɟɥɢɱɢɥɨɫɶ ɧɚ 0,9 %, ɚ ɨɛɳɟɝɨ ɝɭɦɭɫɚ ɧɚ 2 % ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫ-

ɯɨɞɧɵɦ ɫɨɫɬɨɹɧɢɟɦ.  

Ɍɟɨɪɟɬɢɱɟɫɤɭɸ ɢ ɩɪɚɤɬɢɱɟɫɤɭɸ ɡɧɚɱɢɦɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɫɬɚɜ-

ɥɹɸɬ: 

- ɧɨɜɚɹ ɨɩɟɪɚɬɨɪɧɚɹ ɦɨɞɟɥɶ ɤɨɦɩɥɟɤɫɧɨɣ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ ɤɪɭɝɥɨɝɨ-

ɞɢɱɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɩɨɫɨɛ ɩɨɞɝɨɬɨɜɤɢ ɧɚɜɨɡɚ ɄɊɋ ɤ ɭɬɢɥɢɡɚɰɢɢ, ɩɨɜɵɲɚɸ-

ɳɢɟ ɚɝɪɨɪɟɫɭɪɫɧɵɣ ɩɨɬɟɧɰɢɚɥ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɷɤɨɥɨɝɢ-

ɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɭɬɢɥɢɡɚɰɢɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ; 

- ɤɨɦɩɥɟɤɫ ɦɚɲɢɧ ɢ ɭɫɬɪɨɣɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɧɟɩɪɟɪɵɜɧɭɸ ɬɟɯɧɨɥɨ-

ɝɢɱɟɫɤɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ ɧɚ ɬɪёɯ ɭɪɨɜɧɹɯ 

ɩɨɞɝɨɬɨɜɤɢ ɤ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɧɚɜɨɡɚ ɄɊɋ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ; 

- ɪɟɠɢɦ ɨɪɨɲɟɧɢɹ ɞɨɠɞɟɜɚɧɢɟɦ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɟɠɟɝɨɞɧɨ ɷɤɨɧɨɦɢɬɶ ɩɪɢɪɨɞɧɵɟ ɜɨɞɵ ɇɨɜɨɤɭɛɚɧɫɤɨɝɨ ɤɚɧɚɥɚ 

ɨɛɴɟɦɨɦ 83919 ɦ3; 

- ɤɨɦɩɥɟɤɫɧɚɹ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɚɹ ɤɪɭɝɥɨɝɨɞɢɱɧɚɹ ɬɟɯɧɨɥɨɝɢɹ, ɩɨɜɵɲɚ-

ɸɳɚɹ ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɱɜ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɩɭɬɟɦ ɭɜɟɥɢɱɟɧɢɹ ɫɨ-

ɞɟɪɠɚɧɢɹ ɝɭɦɭɫɚ ɧɚ 0,9 %, ɨɛɳɟɝɨ ɝɭɦɭɫɚ ɧɚ 2 % ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ 

ɫɨɫɬɨɹɧɢɟɦ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɨɫɬɭɩɥɟɧɢɟɦ ɫ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ ɜ ɩɨɱɜɭ 

ɚɡɨɬɚ, ɮɨɫɮɨɪɚ ɢ ɤɚɥɢɹ - 130 ɤɝ/ɝɚ; 80 ɤɝ/ɝɚ ɢ 90 ɤɝ/ɝɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɇɨɜɢɡɧɚ ɩɪɟɞɥɨɠɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨɞɬɜɟɪɠɞɟɧɚ ɩɚɬɟɧɬɚɦɢ 

ɊɎ ɧɚ ɢɡɨɛɪɟɬɟɧɢɟ №2774905, №2774082. 

Ɋɟɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɧɟɞɪɟɧɵ ɜ ɩɪɨɟɤɬ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɩɥɨɳɚɞɢ 2040 ɝɚ, 

ɜ ɬɨɦ ɱɢɫɥɟ: ɨɫɭɲɟɧɢɟ ɧɚ ɩɥɨɳɚɞɢ 634 ɝɚ ɫ ɨɝɪɚɞɢɬɟɥɶɧɨɣ ɞɚɦɛɨɣ ɞɥɹ ɡɚɳɢɬɵ 
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ɨɬ ɡɚɬɨɩɥɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ; ɨɪɨɲɟɧɢɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧ-

ɧɵɯ ɤɭɥɶɬɭɪ ɧɚ ɩɥɨɳɚɞɢ 1406 ɝɚ, ɢɡ ɧɢɯ ɨɪɨɲɟɧɢɟ ɨɱɢɳɟɧɧɵɦɢ ɠɢɜɨɬɧɨɜɨɞ-

ɱɟɫɤɢɦɢ ɫɬɨɤɚɦɢ ɧɚ ɩɥɨɳɚɞɢ 292,7 ɝɚ ɜ ɈɈɈ «ɋɨɸɡ-Ⱥɝɪɨ» Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ 

ɪɚɣɨɧɚ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ (ɚɤɬ ɜɧɟɞɪɟɧɢɹ ɨɬ 03.07.2022ɝ.). ɋɢɫɬɟɦɚ ɢ ɫɩɨɫɨɛ 

ɧɟɩɪɟɪɵɜɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɧɚɜɨɡɚ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ 

ɜɧɟɞɪɟɧɚ ɈɈɈ «ɋɨɸɡ-Ⱥɝɪɨ» Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ ɩɨ ɞɨɝɨɜɨɪɚɦ ɨɬ 

24.02.2023 ɝ. (ɚɤɬɵ ɜɧɟɞɪɟɧɢɹ №1,2 ɨɬ 24.02.2023ɝ.). Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɨɬɪɚɠɟɧɵ ɜ ɦɨɧɨɝɪɚɮɢɢ «ɋɨɯɪɚɧɟɧɢɟ ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ 

ɨɱɢɳɟɧɧɵɯ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ». Ʉɪɚɫɧɨɞɚɪ: ɄɭɛȽȺɍ, 2018. – 98 ɫ. 

Ⱥɩɪɨɛɚɰɢɹ ɪɚɛɨɬɵ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɜɵɜɨɞɵ, ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 

ɞɨɥɨɠɟɧɵ ɢ ɨɛɫɭɠɞɟɧɵ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɢ ɜɫɟɪɨɫɫɢɣɫɤɢɯ (ɧɚɰɢɨɧɚɥɶɧɵɯ) 

ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɹɯ: 17-ɣ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟ-

ɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «ɉɪɨɛɥɟɦɵ ɪɚɡɜɢɬɢɹ ɩɪɟɞɩɪɢɹɬɢɣ: ɬɟɨɪɢɹ ɢ ɩɪɚɤɬɢɤɚ», ɝ. 

ɋɚɦɚɪɚ, 2018 ɝ; II Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «Ȼɟɡ-

ɨɩɚɫɧɨɫɬɶ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ ɜ ɬɟɯɧɨɫɮɟɪɟ», ɝ. Ʉɪɚɫɧɨɞɚɪ, 2019 ɝ.; II ȼɫɟ-

ɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɨɛɥɟɦɵ ɢ 

ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɡɟɦɟɥɶɧɨ-ɢɦɭɳɟɫɬɜɟɧɧɵɯ ɨɬɧɨɲɟɧɢɣ», ɝ. Ʉɪɚɫɧɨɞɚɪ, 

2020 ɝ.; БIV Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɹ «ɋɨɫɬɨɹɧɢɟ 

ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «ɂɇɌȿɊȺȽɊɈ 2021», 

Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ, 2021 ɝ.; ȼɫɟɪɨɫɫɢɣɫɤɨɣ (ɧɚɰɢɨɧɚɥɶɧɨɣ) ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ 

ɤɨɧɮɟɪɟɧɰɢɢ «ɋɨɜɪɟɦɟɧɧɵɟ ɧɚɭɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ȺɉɄ: ɚɤɬɭɚɥɶɧɵɟ ɜɨ-

ɩɪɨɫɵ, ɞɨɫɬɢɠɟɧɢɹ ɢ ɢɧɧɨɜɚɰɢɢ», ɩ. ɉɟɪɫɢɚɧɨɜɫɤɢɣ, 2022 ɝ. 

Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɡɚɳɢɬɭ: 
- ɨɩɟɪɚɬɨɪɧɚɹ ɦɨɞɟɥɶ ɤɨɦɩɥɟɤɫɧɨɣ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɬɟɥɹɬ ɄɊɋ ɧɚ ɨɬɤɨɪɦɟ; 

- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ 

ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɜ ɠɢɞɤɭɸ ɮɪɚɤɰɢɸ; 

- ɪɟɠɢɦ ɨɪɨɲɟɧɢɹ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ,  

- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨɜɵɲɟɧɢɹ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜɵ ɩɪɢ ɭɬɢɥɢ-

ɡɚɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ;  
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- ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɢɝɨɞɧɨɫɬɢ ɨɪɨɫɢɬɟɥɶ-

ɧɨɣ ɜɨɞɵ ɩɪɢ ɩɨɥɢɜɟ ɞɨɠɞɟɜɚɧɢɟɦ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ 

Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ. 

Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɹɥɚɫɶ ɧɚ ɤɚɮɟɞɪɟ ɝɢɞɪɚɜɥɢɤɢ ɢ ɫɟɥɶ-

ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɎȽȻɈɍ ȼɈ «Ʉɭɛɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 

ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɂ.Ɍ. Ɍɪɭɛɢɥɢɧɚ». 

ɉɭɛɥɢɤɚɰɢɢ.  ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɩɭɛɥɢɤɨɜɚɧɨ 17 ɧɚɭɱɧɵɯ ɪɚ-

ɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ 4 ɫɬɚɬɶɢ ɜ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɛɚɡɚɯ ɞɚɧɧɵɯ, 5 ɫɬɚɬɟɣ ɜ ɪɟɰɟɧɡɢɪɭ-

ɟɦɵɯ ɧɚɭɱɧɵɯ ɢɡɞɚɧɢɹɯ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ȼȺɄ ɩɪɢ Ɇɢɧɨɛɪɧɚɭɤɢ Ɋɨɫɫɢɢ, 2 

ɩɚɬɟɧɬɚ, 1 ɦɨɧɨɝɪɚɮɢɹ. 

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴёɦ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ 

ɫɨɞɟɪɠɢɬ ɜɜɟɞɟɧɢɟ, ɩɹɬɶ ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɟ, ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ 

ɩɟɪɫɩɟɤɬɢɜɵ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ, ɫɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ. Ɋɚɛɨɬɚ ɢɡɥɨɠɟɧɚ ɧɚ 144 

ɫɬɪɚɧɢɰɚɯ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ, 16 ɪɢɫɭɧɤɨɜ, 45 ɬɚɛɥɢɰ ɢ 3 

ɩɪɢɥɨɠɟɧɢɹ. ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ ɫɨɫɬɨɢɬ ɢɡ 155 ɧɚɢɦɟɧɨɜɚɧɢɣ. 
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1 ȺɇȺɅɂɁ ɋɉɈɋɈȻɈȼ ɉȿɊȿɊȺȻɈɌɄɂ ɂ ɍɌɂɅɂɁȺɐɂɂ 

ɀɂȼɈɌɇɈȼɈȾɑȿɋɄɂɏ ɋɌɈɄɈȼ ɄɊɋ 

 

 

1.1 Ɉɰɟɧɤɚ ɜɥɢɹɧɢɹ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɟ  

      ɫɨɫɬɨɹɧɢɟ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ 

  

Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɭɬɟɣ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɤɨɦ-

ɩɥɟɤɫɚ Ɋɨɫɫɢɢ [49] ɹɜɥɹɟɬɫɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɥɨɞɨɪɨɞɢɹ ɡɟɦɟɥɶ ɩɪɢ ɨɪɨɲɟ-

ɧɢɢ. ɀɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɠɢɜɨɬɧɵɯ ɜɵɪɚɛɚɬɵ-

ɜɚɸɬ ɫɨɬɧɢ ɦɥɧ. ɬɨɧɧ ɧɚɜɨɡɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɧɚɬɭɪɚɥɶɧɵɦ ɨɪɝɚɧɢɱɟɫɤɢɦ 

ɭɞɨɛɪɟɧɢɟɦ ɞɥɹ ɩɚɯɨɬɧɵɯ ɡɟɦɟɥɶ, ɩɪɢ ɜɧɟɫɟɧɢɢ ɜ ɩɨɱɜɭ ɩɨɜɵɲɚɟɬ ɩɥɨɞɨɪɨɞɢɟ 

ɢ ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ. ɂ ɬɨɥɶɤɨ ɜɫɟɝɨ ɨɤɨɥɨ 30 % 

ɧɚɜɨɡɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ ɜ ɠɢɞɤɢɟ ɢ ɬɜɟɪɞɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɭɞɨɛɪɟɧɢɹ ɩɨ ɫɨ-

ɜɪɟɦɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ, ɤɨɬɨɪɵɟ ɨɛɪɚɬɧɨ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɩɨɱɜɭ ɜ ɤɨɥɢɱɟɫɬɜɟ 

2,1 ɦɥɧ. ɬ ɞ. ɜ. Д7,10,13, 97,143Ж. Ɉɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɧɚɜɨɡɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɩɨ 

ɧɚɡɧɚɱɟɧɢɸ, ɭɬɢɥɢɡɢɪɭɟɬɫɹ, ɡɚɝɪɹɡɧɹɹ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɬɪɚɜɥɟɧɢɟɦ ɜɨɡ-

ɞɭɯɚ, ɩɨɞɡɟɦɧɵɟ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ ɢ ɡɟɦɥɸ Д27, 97Ж. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟ-

ɪɨɩɪɢɹɬɢɣ ɨɯɪɚɧɵ ɡɟɦɟɥɶ ɢ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɨɬ ɞɟɝɪɚɞɚɰɢɢ ɬɪɟɛɭɟɬɫɹ ɪɚɡɪɚ-

ɛɨɬɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɤɪɭɝɥɨɝɨ-

ɞɢɱɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɥɧɨɫɬɶɸ ɨɛɟɫ-

ɩɟɱɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɣ ɢ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɫɨɯɪɚ-

ɧɢɬɶ ɜɨɞɧɵɟ ɡɚɩɚɫɵ, ɩɨɜɵɫɢɬɶ ɩɥɨɞɨɪɨɞɢɟ ɡɟɦɟɥɶ Д16-20, 22, 97]. Ʉɪɚɫɧɨɞɚɪ-

ɫɤɢɣ ɤɪɚɣ ɨɞɢɧ ɢɡ ɜɟɞɭɳɢɯ ɪɟɝɢɨɧɨɜ ɪɚɡɜɢɬɢɹ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɧɚ ɸɝɟ Ɋɨɫɫɢɢ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ Ʉɭɛɚɧɢ ɨɛɪɚɡɭɟɬɫɹ ɨɤɨɥɨ 6,5 

ɦɥɧ. ɬ. ɧɚɜɨɡɚ ɩɪɢ ɱɢɫɥɟɧɧɨɫɬɢ ɄɊɋ 539 ɬɵɫ. ɝɨɥɨɜ Д21Ж. ɉɪɨɛɥɟɦɚ ɭɬɢɥɢɡɚɰɢɢ 

ɧɚɜɨɡɚ ɨɬ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ ɤɪɚɣɧɟ ɨɛɨɫɬɪɹɟɬɫɹ ɢɡ-ɡɚ ɭɫɬɚɪɟɜ-

ɲɢɯ ɬɟɯɧɨɥɨɝɢɣ ɯɪɚɧɟɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ. ɋɤɚɩɥɢɜɚɟɬɫɹ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɜɨɡɚ ɜ ɥɚɝɭɧɚɯ, ɧɟɡɚɳɢɳɟɧɧɵɯ ɨɬ ɨɫɚɞɤɨɜ ɢ ɝɪɭɧɬɨɜɵɯ 

ɜɨɞ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ, ɜɵɜɨɡɢɬɫɹ ɧɚ ɩɨɥɹ, ɝɞɟ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɜ ɛɭɪɬɚɯ 
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[13, 23, 32, 97]. Ȼɨɥɶɲɢɧɫɬɜɨ ɦɚɥɵɯ ɮɟɪɦ ɧɟ ɨɛɨɪɭɞɨɜɚɧɵ ɥɨɤɚɥɶɧɵɦɢ ɨɱɢɫɬ-

ɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ.  

Ⱦɥɹ ɪɚɡɜɢɬɢɹ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɧɟɨɛɯɨɞɢɦɚ ɤɨɦɩɥɟɤɫɧɚɹ ɫɢɫɬɟɦɚ ɭɬɢɥɢɡɚ-

ɰɢɢ ɧɚɜɨɡɚ ɄɊɋ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɨɠɧɵɣ ɩɪɢɪɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦ-

ɩɥɟɤɫ, ɹɜɥɹɸɳɢɣɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɚɝɪɨɥɚɧɞɲɚɮɬɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɪɟɝɭ-

ɥɢɪɨɜɚɧɢɟ ɤɪɭɝɨɜɨɪɨɬɚ ɜɨɞɵ, ɜɟɳɟɫɬɜɚ, ɷɧɟɪɝɢɢ ɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɟɟ ɝɪɚɧɢɰɚɯ 

[85, 86]. Ɉɞɧɢɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɢ ɧɟɩɪɟɪɵɜɧɨɣ ɭɬɢɥɢɡɚɰɢɢ 

ɧɚɜɨɡɚ ɄɊɋ ɹɜɥɹɟɬɫɹ ɩɟɪɟɪɚɛɨɬɤɚ ɧɚɜɨɡɚ ɜ ɠɢɞɤɭɸ ɮɪɚɤɰɢɸ ɤɨɦɩɥɟɤɫɨɦ ɬɟɯ-

ɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɢ ɩɨɜɵɲɟɧɢɟ ɩɥɨɞɨɪɨɞɢɹ ɡɟɦɟɥɶ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ 

ɫɢɫɬɟɦɚɯ ɭɬɢɥɢɡɚɰɢɣ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ (ɩɪɢɪɨɞɧɚɹ ɜɨɞɚ + ɠɮ) ɞɨɠɞɟɜɚɧɢɟɦ 

[77, 80, 82, 103, 104, 107, 110-112]. ȼɦɟɫɬɟ ɫ ɩɨɥɢɜɧɨɣ ɜɨɞɨɣ ɠɢɜɨɬɧɨɜɨɞɱɟ-

ɫɤɢɟ ɫɬɨɤɢ, ɨɛɥɚɞɚɹ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɢɬɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɭɬɢɥɢɡɢ-

ɪɭɟɬɫɹ ɧɚ ɩɨɥɹɯ ɨɪɨɲɟɧɢɹ, ɫɨɤɪɚɳɚɹ ɞɨɡɵ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɭɜɟɥɢɱɢ-

ɜɚɹ ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ ɜ ɩɨɱɜɟ.  

ȼ.ɇ. Ʉɭɞɟɹɪɨɜ [66], ɉ.Ⱥ ɑɟɤɦɚɪɟɜ [143], ɢ ɞɪ. ɨɬɦɟɱɚɸɬ ɨ ɧɟɝɚɬɢɜɧɨɣ ɨɛ-

ɫɬɚɧɨɜɤɟ, ɤɨɬɨɪɚɹ ɫɥɨɠɢɥɚɫɶ ɧɚ ɩɚɯɨɬɧɵɯ ɡɟɦɥɹɯ. Ɂɚ ɩɨɫɥɟɞɧɢɟ 20 ɥɟɬ ɨɛɴɟɦɵ 

ɩɪɢɦɟɧɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ ɫɨɤɪɚɬɢɥɫɹ ɛɨɥɟɟ ɱɟɦ ɜ 4-7 ɪɚɡ, ɫɨɫɬɚɜ-

ɥɹɹ ɩɨ ɫɬɪɚɧɟ ɨɤɨɥɨ 1 ɬ/ɝɚ ɩɨɫɟɜɧɨɣ ɩɥɨɳɚɞɢ. ɂɦɟɸɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɂ.ɋ. Ȼɟ-

ɥɸɱɟɧɤɨ [20], ȼ.ɇ. Ƚɭɤɚɥɨɜɚ [43-44], Ɉ.Ⱥ Ɇɟɥɶɧɢɤ Д94Ж ɜ Ʌɟɧɢɧɝɪɚɞɫɤɨɦ ɪɚɣ-

ɨɧɟ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ, ɤɨɬɨɪɵɟ ɭɤɚɡɵɜɚɸɬ ɧɚ ɩɪɨɛɥɟɦɭ ɞɟɝɪɚɞɚɰɢɹ ɩɨɱɜɟɧ-

ɧɨɝɨ ɩɨɤɪɨɜɚ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɫɟɜɨɨɛɨɪɨɬɚɯ ɚɝɪɨ-

ɥɚɧɞɲɚɮɬɨɜ ɫɬɟɩɧɨɣ ɡɨɧɵ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ, ɤɨɬɨɪɭɸ ɜɨɡɦɨɠɧɨ ɪɟɲɚɬɶ 

ɜɧɟɫɟɧɢɟɦ ɜ ɩɨɱɜɭ ɩɨɞɫɬɢɥɨɱɧɨɝɨ ɧɚɜɨɡɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɜ ɫɪɟɞɧɟɦ ɨɪɝɚɧɢɱɟ-

ɫɤɨɟ ɜɟɳɟɫɬɜɨ – 12,24 %, ɨɛɳɢɣ ɚɡɨɬ – 2,41 ɨɛɳɢɣ ɮɨɫɮɨɪ – 0,45 % ɢ ɨɛɳɢɣ 

ɤɚɥɢɣ – 2,45 %. Ⱥɧɚɥɨɝɢɱɧɚɹ ɤɚɪɬɢɧɚ ɧɚɛɥɸɞɚɟɬɫɹ ɢ ɜ ɞɪɭɝɢɯ ɪɚɣɨɧɚɯ ɤɪɚɹ. 

ɉɪɢ ɜɧɟɫɟɧɢɢ ɧɚɜɨɡɚ ɧɚ ɩɨɥɹ ɭɱɯɨɡɚ «Ʉɪɚɫɧɨɞɚɪɫɤɨɟ» [20], ɤɨɬɨɪɵɟ ɫɨɞɟɪ-

ɠɚɥɢ ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ 19,4% ɢ ɦɚɤɪɨɷɥɟɦɟɧɬɵ ɜ ɩɪɨɛɚɯ – ɨɛɳɢɣ ɧɚɜɨɡ 

– 1,19%, ɧɢɬɪɚɬɵ – 364,8 ɦɝ/ɤɝ, ɮɨɫɮɨɪ – 4,4%, ɨɛɦɟɧɧɵɣ ɚɡɨɬ – 0,65%, ɩɨ-

ɞɜɢɠɧɵɣ ɮɨɫɮɨɪ – 119,8 ɤɝ/ɬ ɢ ɨɛɵɱɧɵɣ ɤɚɥɢɣ – 78 ɦɝ/100 ɝ ɭɪɨɠɚɣɧɨɫɬɶ ɨɡɢ-

ɦɨɣ ɩɲɟɧɢɰɵ ɫɨɫɬɚɜɢɥɚ 0,7-7,1 ɬ/ɝɚ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɩɨ ɤɪɚɸ ɧɚ 
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20-30 %. Ɉɞɧɚɤɨ, ɩɪɢ ɜɧɟɫɟɧɢɢ ɜ ɩɨɱɜɭ ɧɚɜɨɡɚ ɫɨɡɞɚёɬɫɹ ɪɚɡɪɵɜ ɜ ɫɨɨɬɧɨɲɟ-

ɧɢɢ ɢɥɚ ɢ ɩɵɥɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɨɜɟɪɯɧɨɫɬɧɨɣ 

ɩɥɨɬɧɨɫɬɢ, ɩɟɪɟɭɜɥɚɠɧɟɧɢɢ ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɜɨɞɧɨ-ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ 

ɩɨɱɜ ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ ɧɚɜɨɡɚ ɧɚ ɩɨɥɹ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫɥɚɛɚɹ ɜɨɞɨɩɪɨɧɢɰɚɟ-

ɦɨɫɬɶ, ɝɥɵɛɢɫɬɚɹ ɫɬɪɭɤɬɭɪɚ ɩɨɱɜ [19, 20]. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɜɧɟɫɟɧɢɢ ɫɜɟ-

ɠɟɝɨ ɧɚɜɨɡɚ ɬɪɟɛɭɟɬɫɹ ɟɝɨ ɩɨɞɝɨɬɨɜɤɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ, ɧɚɩɪɢɦɟɪ, ɧɚɤɨɩɥɟɧɢɟ, ɯɪɚɧɟɧɢɟ, ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɢ ɞɪ. 

[22, 53, 60, 62, 74, 77,81-83, 88, 93, 109-111]. 

ɉɪɢ ɧɚɤɨɩɥɟɧɢɢ ɧɚ ɮɟɪɦɚɯ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɪɭɞɨɜɚɬɶ ɦɟɫɬɚ ɯɪɚɧɟɧɢɹ 

ɧɚɜɨɡɚ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɤ ɟɝɨ ɩɟɪɟɪɚɛɨɬɤɟ. 

Ɉɬɫɭɬɫɬɜɢɟ ɡɚɳɢɬɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚ-

ɸɳɭɸ ɫɪɟɞɭ: ɡɚɝɪɹɡɧɹɸɬɫɹ ɜɨɡɞɭɯ ɜɨɤɪɭɝ ɮɟɪɦɵ ɢ ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ, ɤɨɬɨɪɵɟ 

ɦɢɝɪɢɪɭɸɬ, ɡɚɝɪɹɡɧɹɹ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ, ɤɨɬɨɪɵɟ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɜ ɬɨɳɟ 

ɩɨɱɜ. ɉɨ ɫɨɫɬɚɜɭ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɬɨɤɨɜ ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɬɟɧɰɢ-

ɚɥɶɧɵɦ ɡɚɝɪɹɡɧɢɬɟɥɹɦ ɜɨɞɧɨɣ ɢ ɩɨɱɜɟɧɧɨɣ ɫɪɟɞɵ Д21, 25, 26, 44]. 

ȼ ɇɟɱɟɪɧɨɡɟɦɧɨɣ ɡɨɧɟ ɩɪɨɢɫɯɨɞɢɬ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɟ ɫɧɢɠɟɧɢɟ ɨɪɝɚɧɢ-

ɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ, ɭɯɭɞɲɟɧɢɟ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜ, ɤɚɤ ɫɱɢɬɚɸɬ 

ɇ.Ƚ. Ʉɨɜɚɥɟɜ, ɂ.ɇ., Ȼɚɪɚɧɨɜɫɤɢɣ [60, 61] ɷɬɨ ɨɛɨɫɧɨɜɚɧɨ ɧɢɡɤɢɦ ɧɚɫɵɳɟɧɢɟɦ 

ɩɨɱɜɵ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɭɞɨɛɪɟɧɢɹɦɢ: 1 ɝɚ ɩɚɲɧɢ ɫɨɞɟɪɠɢɬ ɨɪɝɚɧɢɱɟɫɤɨɝɨ 

ɭɞɨɛɪɟɧɢɹ ɦɟɧɟɟ 1 ɬ/ɝɚ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɣ ɞɨɡɵ 5-6 ɬ/ɝɚ. ɉɪɢɱɢɧɨɣ ɬɚɤɨɣ ɫɢɬɭ-

ɚɰɢɢ ɫɬɚɥɨ ɫɧɢɠɟɧɢɟ ɩɨɝɨɥɨɜɶɹ ɫɤɨɬɚ ɢ ɩɬɢɰɵ Д21]. ɇ.Ƚ. Ʉɨɜɚɥɟɜ, ɂ.ɇ. Ȼɚɪɚ-

ɧɨɜɫɤɢɣ Д61Ж ɩɪɟɞɥɚɝɚɸɬ ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɧɚɜɨɡ ɫɜɢɧɟɣ ɩɨ ɩɪɢɦɟɪɭ ɈȺɈ ɉɥɟɦ-

ɡɚɜɨɞɚ «Ɂɚɜɨɥɠɫɤɨɟ», ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ Ɍɜɟɪɫɤɨɣ ɨɛɥɚɫɬɢ, ɝɞɟ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɨɬ 

110 ɬɵɫ. ɝɨɥɨɜ ɫɜɢɧɟɣ 200 ɦ3 /ɫ ɧɚɜɨɡɚ. ɇɚ ɷɬɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɪɚɡɞɟɥɟɧɢɹ ɫɜɢɧɵɯ ɫɬɨɤɨɜ ɫɟɩɚɪɚɬɨɪɧɵɟ ɦɚɲɢɧɵ SM-260/50 ɫ ɜɵɯɨɞɨɦ ɬɜɟɪ-

ɞɨɣ ɮɪɚɤɰɢɢ 14-17 ɦ3/ɱɚɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɫɭɯɢɯ ɜɟɳɟɫɬɜ ɨɤɨɥɨ 7-8%.  ȼ ɩɪɟɞ-

ɩɪɢɹɬɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɥɚɝɭɧɵ ɞɥɹ ɩɪɢёɦɚ ɠɮ. ɂɡ ɥɚɝɭɧ ɧɚɫɨɫɨɦ ɠɮ ɩɨ ɩɨɥɢɷɬɢ-

ɥɟɧɨɜɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɩɨɞɚёɬɫɹ ɜ ɛɨɱɤɢ ɢ ɞɚɥɟɟ ɧɚ ɩɨɥɹ. ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɣ ɬɟɯɧɨ-

ɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɠɢɞɤɢɣ ɧɚɜɨɡ ɜɧɨɫɢɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɛɨɱɟɤ ɫ ɫɨɨɬɜɟɬ-
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ɫɬɜɭɸɳɢɦɢ ɪɚɡɛɪɵɡɝɢɜɚɬɟɥɹɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɱɜɵ. ɉɪɢ ɷɬɨɦ ɪɚɜɧɨɦɟɪ-

ɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɠɢɞɤɨɝɨ ɫɥɨɹ ɩɨ ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɨɜ ɭɬɢɥɢɡɚɰɢɢ ɧɟ ɛɨɥɟɟ 

50 %. Ʉɚɤ ɪɚɧɟɟ ɭɤɚɡɵɜɚɥɨɫɶ ɂ.ɋ. Ȼɟɥɸɱɟɧɤɨ ɢ ɞɪ. [18] ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ 

ɨɛɪɚɡɭɟɬɫɹ ɩɥɟɧɤɚ ɢɡ ɨɪɝɚɧɢɤɢ, ɨɫɨɛɟɧɧɨ ɩɥɨɬɧɚɹ ɜ ɩɨɧɢɠɟɧɧɵɯ ɦɟɫɬɚɯ ɪɟɥɶ-

ɟɮɚ, ɤɨɬɨɪɚɹ ɩɪɟɩɹɬɫɬɜɭɟɬ ɩɪɨɧɢɤɧɨɜɟɧɢɸ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜ ɩɚɯɨɬɧɵɣ 

ɝɨɪɢɡɨɧɬ ɩɨɱɜɵ. ɉɪɢ ɷɬɨɦ «ɞɨɡɚ» ɠɮ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɜɵɲɟ-

ɧɢɟ ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɱɜɵ, ɡɚɛɢɜɚɟɬ ɟё ɩɨɪɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɫɥɟ 

ɜɧɟɫɟɧɢɹ ɠɮ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɚɝɪɨɥɚɧɞɲɚɮɬɚ ɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɨɛɪɚ-

ɛɨɬɤɚ ɩɨɱɜɵ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɛɵɬɶ ɫɜɨɟɜɪɟɦɟɧɧɨɣ, ɢɧɚɱɟ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɬɟɪɢ 

ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɨɫɨɛɟɧɧɨ ɚɡɨɬɚ [10, 17, 29, 40, 58, 67, 100, 119, 124, 134, 

140].  

Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɨɩɟɪɚɰɢɣ ɩɨ ɨɛɪɚɛɨɬɤɟ ɩɨɱɜɵ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚɜɨɡɚ 

ɩɪɢɦɟɧɹɸɬɫɹ ɦɚɲɢɧɵ Ⱥȼȼ-Ɏ-2,8 [25, 129, 141], ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɢɬɚ-

ɧɢɟ ɩɨɞɩɚɯɨɬɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɩɨɱɜɵ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɭɞɨɛɪɟɧɢɹɦɢ. Ⱦɢɫɤɨɜɵɟ 

ɧɨɠɢ ɫ ɩɢɬɚɸɳɟɣ ɬɪɭɛɤɨɣ ɜɧɨɫɹɬ ɠɮ ɧɚ ɝɥɭɛɢɧɭ ɩɨɱɜɵ17-20 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 

ɞɪɭɝ ɨɬ ɞɪɭɝɚ 0,7 ɦ. ɋɥɟɞɨɦ ɢɞёɬ ɤɚɬɨɤ, ɤɨɬɨɪɵɣ ɭɩɥɨɬɧɹɟɬ ɩɨɱɜɭ, ɭɦɟɧɶɲɚɹ 

ɟё ɩɨɪɨɡɧɨɫɬɶ. ɍɩɥɨɬɧɟɧɢɟ ɩɨɱɜɵ ɡɚɦɟɞɥɹɟɬ ɮɢɥɶɬɪɚɰɢɸ ɩɨɱɜɵ, ɠɮ ɪɚɫɫɪɟ-

ɞɨɬɨɱɢɜɚɟɬɫɹ ɜ ɦɟɫɬɚɯ ɳɟɥɟɣ, ɩɪɨɞɟɥɚɧɧɵɯ ɨɬ ɧɨɠɚ, ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɢɟ ɡɚ-

ɬɪɚɬɵ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜɵ. ɉɨɞɚɱɚ ɠɮ ɦɚɲɢɧ Ⱥȼȼ-Ɏ-2,8 ɪɟ-

ɝɭɥɢɪɭɟɬɫɹ ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 40-200 ɬ/ɝɚ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɡɚɜɵɲɟɧɧɵɟ ɞɨɡɵ ɠɮ, ɧɚɤɨɩɥɟɧɢɟ ɩɢ-

ɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɝɥɭɛɢɧɟ 15-18 ɫɦ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɧɨɟ ɪɇ ɞɨ 8,2 ɢ ɜɵ-

ɫɨɤɚɹ ɜɥɚɠɧɨɫɬɶ ɬɮ ɞɨ 58 %, ɱɬɨ ɧɟ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɪɚɧɟɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɞɨ-

ɜɨɞɚɦɢ ɚɤɚɞɟɦɢɤɚ ɇ.Ƚ. Ʉɨɜɚɥɟɜɚ Д60, 61] ɞɥɹ ɇɟɱɟɪɧɨɡɟɦɧɨɣ ɡɨɧɵ. Ɍɚɤ ɜ Ɋɨ-

ɫɬɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɤ 2014 ɝ., ɤɚɤ ɫɱɢɬɚɸɬ Ⱥ.Ɇ. Ȼɨɧɞɚɪɟɧɤɨ, Ʌ.ɋ. Ʉɚɱɚɧɨɜɚ [22], 

ɞɨɡɵ ɨɪɝɚɧɢɱɟɫɤɢɣ ɭɞɨɛɪɟɧɢɣ ɫɨɫɬɚɜɢɥɢ 0,2-0,4 ɬ/ɝɚ, ɬɨɝɞɚ ɤɚɤ ɬɪɟɛɭɟɬɫɹ 10-

15 ɬ/ɝɚ ɞɥɹ ɫɬɟɩɧɨɣ ɡɨɧɵ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɨɪɢɬɟɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɪɝɚɧɢɤɢ, 

ɹɜɥɹɟɬɫɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɞɨ ɭɪɨɜɧɹ, ɤɨɝɞɚ ɜ ɩɨɱɜɭ ɩɚɯɨɬɧɵɯ 
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ɡɟɦɟɥɶ ɛɭɞɟɬ ɜɧɨɫɢɬɶɫɹ ɞɨ 5-7 ɬ/ɝɚ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɫɨɡɞɚɞɭɬɫɹ ɭɫɥɨɜɢɹ ɩɨɥɭ-

ɱɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ, ɜɫɥɟɞɫɬɜɢɟ ɜɧɟɞɪɟɧɢɹ ɪɟɫɭɪɫɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɧɟɩɪɟɪɵɜɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɧɚɜɨɡɚ ɠɢɜɨɬɧɵɯ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɪɝɚɧɢɤɢ 

ɧɟɨɛɯɨɞɢɦ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɜ ɫɢɫɬɟɦɟ ɭɬɢɥɢɡɚɰɢɢ ɧɚɜɨɡɚ ɄɊɋ, ɝɞɟ ɫɥɟ-

ɞɭɟɬ ɜɵɞɟɥɢɬɶ ɧɨɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɫɜɹɡɚɧɨ ɫ ɩɟɪɟɪɚɛɨɬɤɨɣ ɧɚɜɨɡɚ ɧɚ 

ɮɪɚɤɰɢɢ Д93, 103, 108Ж. ȼ ɫɢɫɬɟɦɟ ɞɨɥɠɧɨ ɭɱɢɬɵɜɚɟɬɫɹ ɫɨɫɬɚɜ ɧɚɜɨɡɚ, ɟɝɨ ɮɢ-

ɡɢɱɟɫɤɢɟ ɢ ɯɢɦɢɱɟɫɤɢɟ, ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɟɞɢɦɟɧɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ, ɤɨɥɢɱɟ-

ɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɨɣ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɰɟɥɢ ɜɨɞɵ ɢ ɞɪ. [3, 11, 48, 80, 104, 130]. 

 

1.2 Ⱥɧɚɥɢɡ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɧɚɜɨɡɚ  
 

ɉɟɪɜɵɟ ɩɨɩɵɬɤɢ ɜ ɭɫɥɨɜɢɹɯ ɢɧɞɭɫɬɪɢɚɥɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɬɨɜ 

ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɩɟɪɟɬɟɪɩɟɥɚ ɬɟɯɧɨɥɨɝɢɹ ɛɟɫɩɨɞɫɬɢɥɨɱɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɫɟɥɶ-

ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ, ɢɡɦɟɧɢɥɢɫɶ ɭɫɥɨɜɢɹ ɧɚɤɨɩɥɟɧɢɹ ɢ ɩɟɪɟɪɚɛɨɬɤɢ 

ɧɚɜɨɡɚ Д3, 123Ж. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɧɞɭɫɬɪɢɚɥɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɪɚɡɭɟɬɫɹ ɛɨɥɶ-

ɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɞɨ 700 ɦɥɧ. ɦ3 ɜ ɝɨɞ, ɧɨ ɩɪɢ ɷɬɨɦ ɬɨɥɶɤɨ 30 

% ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɭɞɨɛɪɟɧɢɟ Д11, 20, 30, 43, 48, 60, 61, 67, 100, 120Ж. ȼ Ʉɪɚɫ-

ɧɨɞɚɪɫɤɨɦ ɤɪɚɟ ɭɦɟɧɶɲɟɧɢɟ ɩɨɝɨɥɨɜɶɹ ɄɊɋ ɤ ɤɨɧɰɭ 2019 ɝ. ɫɨɫɬɚɜɢɥɨ 17 %, 

ɩɨɝɨɥɨɜɶɹ ɫɜɢɧɟɣ – 37 % ɨɬɧɨɫɢɬɟɥɶɧɨ 2010 ɝ Д21Ж. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɄɊɋ 

ɫɧɢɡɢɥɨɫɶ ɫ 649 ɬɵɫ. ɝɨɥɨɜ ɞɨ 539 ɬɵɫ. ɝɨɥɨɜ, ɧɨ ɩɪɢ ɷɬɨɦ ɩɨɝɨɥɨɜɶɟ ɄɊɋ ɭ 

ɧɚɫɟɥɟɧɢɹ ɜɨɡɪɨɫɥɨ ɞɨ 55,1 %. Ɉɬɫɸɞɚ ɜɢɞɧɨ ɩɪɢɱɢɧɭ ɡɚɝɪɹɡɧɟɧɢɹ ɬɟɪɪɢɬɨ-

ɪɢɣ, ɜɨɞɨɟɦɨɜ, ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ, ɬ.ɤ. ɧɟɛɨɥɶɲɢɟ ɯɨɡɹɣɫɬɜɚ ɩɨɫɟɥɟɧɢɣ ɧɟ ɨɛɨ-

ɪɭɞɨɜɚɧɵ ɬɟɯɧɨɥɨɝɢɹɦɢ ɥɨɤɚɥɶɧɨɣ ɨɱɢɫɬɤɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ, ɚ ɬɚɤɠɟ ɩɪɢɦɟ-

ɧɹɸɬɫɹ ɩɪɢɦɢɬɢɜɧɵɟ ɢ ɧɟ ɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɧɚɜɨɡɚ: ɯɪɚ-

ɧɟɧɢɟ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ ɢ ɜ ɥɚɝɭɧɚɯ, ɩɨɥɭɱɟɧɢɹ ɛɢɨɝɚɡɚ, ɛɪɢɤɟɬɢɪɨɜɚ-

ɧɢɹ ɢ ɞɪ. Д23, 43, 48, 62, 67, 71, 77, 81, 83, 101-104, 112, 115-117, 120, 135, 138]. 

ɍɥɭɱɲɟɧɢɟ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜ, ɩɨɜɵɲɟɧɢɟ ɩɥɨɞɨɪɨɞɢɹ ɚɝ-

ɪɨɥɚɧɞɲɚɮɬɨɜ ɨɞɧɚ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɦɟɥɢɨɪɚɰɢɢ ɡɟɦɟɥɶ, ɤɨɬɨɪɚɹ ɬɟɫɧɨ ɫɜɹ-



 

 

16 

 

ɡɚɧɚ ɫ ɠɢɜɨɬɧɨɜɨɞɫɬɜɨɦ. ɉɨɜɵɲɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɡɚɜɢɫɢɬ ɨɬ ɫɩɨ-

ɫɨɛɨɜ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɚ ɜ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɞɨɛɪɟɧɢɟ ɧɚɜɨɡɚ. 

Ɉɞɧɚ ɢɡ ɩɪɢɱɢɧ ɨɬɫɭɬɫɬɜɢɟ ɷɮɮɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɚ ɢ ɷɮ-

ɮɟɤɬɢɜɧɵɯ ɫɪɟɞɫɬɜ ɜɧɟɫɟɧɢɹ ɨɪɝɚɧɢɤɢ ɜ ɩɨɱɜɭ.  

ȼɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ ɏɏ ɜɟɤɚ ɧɚɱɚɥɢ ɫɨɡɞɚɜɚɬɶɫɹ ɫɨɜɪɟɦɟɧɧɵɟ ɠɢɜɨɬɧɨ-

ɜɨɞɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ ɩɨ ɜɵɪɚɳɢɜɚɧɢɸ ɦɨɥɨɞɧɹɤɚ – «Ɉɛɭɯɨɜɫɤɢɣ» ɜ Ʉɢɟɜ-

ɫɤɨɣ ɨɛɥɚɫɬɢ, «Ʉɨɦɦɭɧɚɪɤɚ» ɜ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, «ɑɚɩɚɟɜɫɤɢɣ» ɜ Ɂɚɩɨɪɨɠ-

ɫɤɨɣ ɨɛɥɚɫɬɢ, «ȼɨɪɨɧɨɜɨ» ɜ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, «Ʌɚɤɢɧɫɤɢɣ» ɜɨ ȼɥɚɞɢɦɢɪ-

ɫɤɨɣ ɨɛɥɚɫɬɢ ɢ «ɀɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ» Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ Д25, 

97Ж. Ⱦɥɹ ɪɚɡɞɟɥɟɧɢɹ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ ɀɄ ɩɪɢɦɟɧɹɸɬɫɹ: ɜɢɛɪɨɝɪɨɯɨɬɵ ȽɂɅ-

32 ɢ ȽɂɅ-52, ɝɢɞɪɨɝɪɨɯɨɬ ɛɚɪɚɛɚɧɧɵɣ ȽȻɇ-100, ɲɧɟɤɨɜɵɣ ɩɪɟɫɫ – 20Ⱥ ɢ ɞɪ. 

ɨɛɨɪɭɞɨɜɚɧɢɟ. ɗɬɢ ɦɚɲɢɧɵ ɢɦɟɸɬ ɧɢɡɤɢɣ ɷɮɮɟɤɬ ɪɚɡɞɟɥɟɧɢɹ, ɦɚɥɭɸ ɩɪɨɢɡ-

ɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɧɟɞɨɫɬɚɬɨɱɧɭɸ ɫɬɟɩɟɧɶ ɮɢɥɶɬɪɚɰɢɢ, ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɷɧɟɪ-

ɝɨɟɦɤɨɫɬɶɸ. Ⱦɚɧɧɵɟ ɦɚɲɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɬɨɥɶɤɨ ɞɥɹ ɧɚɜɨɡɚ ɫ ɨɱɟɧɶ ɜɵɫɨ-

ɤɨɣ ɜɥɚɠɧɨɫɬɶɸ ≥ 96 %, ɬɨɥɶɤɨ ɬɨɝɞɚ ɨɧɢ ɷɮɮɟɤɬɢɜɧɵ ɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶ-

ɡɨɜɚɧɵ ɜ ɫɢɫɬɟɦɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ. 

Ⱦɥɹ ɭɫɤɨɪɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɚ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 

ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɞɨɛɚɜɤɢ Д60Ж. ȼ ɧɚɜɨɡɟ ɚɤɬɢɜɢɡɢɪɭɸɬɫɹ ɩɪɨɰɟɫɫɵ ɛɢɨ-

ɬɟɪɦɢɱɟɫɤɨɝɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɧɚɜɨɡɧɨɣ ɫɦɟɫɢ, ɢ ɱɟɪɟɡ 7-10 ɞɧɟɣ ɩɨɥɭɱɟɧɧɨɟ 

ɬɜɟɪɞɨɟ ɤɨɦɩɥɟɤɫɧɨɟ ɨɪɝɚɧɢɱɟɫɤɨɟ ɭɞɨɛɪɟɧɢɟ (ɄɈɍ) ɝɨɬɨɜɨɟ ɤ ɩɪɢɦɟɧɟɧɢɸ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɬɟɯɧɨɥɨɝɢɢ ɟё ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɞɨɛɪɟɧɢɹ 

ɬɪɟɛɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɨɬɞɟɥɟɧɢɹ ɠɮ, ɤɨɬɨɪɚɹ ɡɚɧɢɦɚɟɬ ɨɛɴɟɦ 

60-80 %. 

 ȼ.ɇ. Ⱥɮɚɧɚɫɶɟɜɵɦ, Ⱦ.Ⱥ. Ɇɚɤɫɢɦɨɜɵɦ ɢ ɞɪ. Д11-12Ж ɩɪɟɞɥɚɝɚɸɬɫɹ ɬɟɯɧɨ-

ɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɠɢ-

ɜɨɬɧɵɯ: ɩɨɞɫɬɢɥɨɱɧɚɹ ɢ ɛɟɫɩɨɞɫɬɢɥɨɱɧɚɹ ɫɢɫɬɟɦɵ ɫɨɞɟɪɠɚɧɢɹ. ɍɤɚɡɵɜɚɸɬ, 

ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɢɯ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɨɛɨɪɨɬ ɩɪɢ ɩɪɨɢɡ-

ɜɨɞɫɬɜɟ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ. 

Ɉɞɧɢɦɢ ɢɡ ɬɪɚɞɢɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɭɬɢɥɢɡɚɰɢɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɹɜɥɹ-
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ɟɬɫɹ ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɚɬɦɨɫɮɟɪɧɨɟ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɧɚ ɩɨɥɹɯ ɜ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ ɩɟ-

ɪɢɨɞ, ɚ ɪɚɧɧɟɣ ɜɟɫɧɨɣ ɜɧɨɫɹɬ ɡɚɩɚɲɤɨɣ ɜ ɩɨɱɜɭ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɜɨɡɧɵɟ 

ɫɬɨɤɢ ɧɚɤɚɩɥɢɜɚɸɬ ɧɚ ɮɟɪɦɟ, ɚ ɡɚɬɟɦ ɜɵɜɨɡɹɬ. Ⱦɪɭɝɢɦ ɫɩɨɫɨɛɨɦ ɨɛɟɡɜɨɠɢɜɚ-

ɧɢɹ ɧɚɜɨɡɚ ɹɜɥɹɟɬɫɹ ɩɟɪɟɦɟɲɢɜɚɧɢɟɦ ɟɝɨ ɫ ɜɥɚɝɨёɦɤɢɦɢ ɨɬɯɨɞɚɦɢ, ɚ ɡɚɬɟɦ 

ɩɪɨɰɟɫɫ ɩɨɜɬɨɪɹɬɫɹ ɫ ɟɝɨ ɜɵɜɨɡɨɦ ɧɚ ɩɨɥɹ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢɦɟɟɬ ɪɹɞ ɩɪɟ-

ɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɩɟɪɜɨɣ, ɧɨ ɧɚɢɛɨɥɟɟ ɬɪɭɞɨёɦɤɚɹ. Ɉɧɢ ɩɪɢɟɦɥɟɦɵ ɞɥɹ ɫɨɞɟɪ-

ɠɚɧɢɹ ɠɢɜɨɬɧɵɯ ɜ ɧɟɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ. 

Ⱦɥɹ ɚɝɪɚɪɧɨɝɨ ɫɟɤɬɨɪɚ ɧɚɫɟɥɟɧɢɹ ɫɥɟɞɭɟɬ ɪɚɫɫɦɨɬɪɟɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɭɸ 

ɬɟɯɧɨɥɨɝɢɸ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɚ ɫ ɪɚɡɞɟɥɟɧɢɟɦ ɧɚɜɨɡɚ ɧɚ ɠɮ ɬɮ [67, 73, 77,]. 

ɗɬɨ ɭɫɤɨɪɢɬ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɜɢɞɟ ɤɨɦɩɨɫɬɚ ɢ ɛɢɨɤɨɦ-

ɩɨɫɬɚ, ɚ ɨɱɢɳɟɧɧɵɟ ɫɬɨɤɢ ɨɬ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɩɨɥɢɜɟ ɤɨɪ-

ɦɨɜɵɯ ɤɭɥɶɬɭɪ [108]. 

Ƚ.ɘ. Ɋɚɛɢɧɨɜɢɱɟɦ, ɇ.Ƚ. Ʉɨɜɚɥɟɜɵɦ [60, 115] ɨɬɦɟɱɚɟɬɫɹ ɩɪɨɝɪɟɫɫ ɜ ɛɢɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɧɚɜɨɡɚ ɢ ɩɨɦɟɬɚ ɜ ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ ɩɨ 

ɭɫɤɨɪɟɧɧɨɣ ɚɷɪɨɛɧɨɣ ɛɢɨɮɟɪɦɟɧɬɚɰɢɢ, ɝɞɟ ɜɪɟɦɹ ɩɟɪɟɪɚɛɨɬɤɢ ɫɵɪɶɹ ɫɨɫɬɚɜ-

ɥɹɟɬ 7-8 ɫɭɬɨɤ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 60-70 0ɋ. Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɬɨɜ ɭɬɢɥɢɡɚɰɢɢ 

ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɛɢɨɪɟɚɤɬɨɪɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɠɮ ɜ 

ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɛɨɬɤɢ ɫɥɟɞɭɟɬ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ 

ɩɪɟɫɫɨɜɵɟ ɦɚɲɢɧɵ [110], ɚ ɜɬɨɪɨɣ ɚɷɪɨёɦɤɨɫɬɢ (ɛɢɨɪɟɚɤɬɨɪɵ). ɉɪɢ ɜɧɟɫɟɧɢɢ 

ɠɮ ɜ ɩɨɱɜɭ ɩɪɨɢɡɨɣɞёɬ ɩɨɫɬɟɩɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ 

ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ [68]. 

ɋɨɯɪɚɧɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ ɹɜɥɹɟɬɫɹ ɨɫ-

ɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɛɭɞɭɳɢɯ ɭɪɨɠɚɟɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɤɨɬɨɪɨɟ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫ ɩɨɦɨɳɶɸ ɨɪɝɚɧɢɤɢ, ɫ ɩɨɦɨɳɶɸ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸ-

ɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɫɨɯɪɚɧɟɧɢɹ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜ. Ʉɚɤ ɨɬɦɟɱɚɸɬ ɭɱɟɧɵɟ ɂ.ɇ. Ʉɭɡ-

ɧɟɰɨɜɚ ɢ ɞɪ. Д80Ж ɩɨɜɵɲɟɧɢɟ ɨɪɝɚɧɢɤɢ ɜ ɩɨɱɜɟ ɡɚ ɫɱɟɬ ɨɪɨɲɟɧɢɹ ɠɢɜɨɬɧɨɜɨɞ-

ɱɟɫɤɢɦɢ ɫɬɨɤɚɦɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɹɜɥɹɟɬɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɦ 

ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɦ ɦɟɪɨɩɪɢɹɬɢɟɦ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɨɤɨɜ ɢɯ ɩɪɟɞɜɚ-

ɪɢɬɟɥɶɧɨ ɧɚɞɨ ɩɨɞɝɨɬɚɜɥɢɜɚɬɶ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ ɞɨ-
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ɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɨɬɞɟɥɟɧɢɸ ɞɥɢɧɧɨɜɨ-

ɥɨɤɧɢɫɬɵɯ ɜɤɥɸɱɟɧɢɣ, 6-ɬɢ ɫɭɬɨɱɧɨɝɨ ɤɚɪɚɧɬɢɧɢɪɨɜɚɧɢɹ ɢ ɞɟɝɟɥɶɦɢɧɬɚɰɢɢ.  

Ƚɨɞɨɜɵɟ ɧɨɪɦɵ ɜɧɟɫɟɧɢɹ ɫɬɨɤɨɜ ɩɨɞ ɤɭɥɶɬɭɪɵ ɫɟɜɨɨɛɨɪɨɬɚ ɧɟ ɞɨɥɠɧɵ 

ɩɪɟɜɵɲɚɬɶ ɧɨɪɦɵ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɨɛɳɟɦɭ ɚɡɨɬɭ.  

ɍɱɟɧɵɦɢ ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɭɬɢɥɢɡɚɰɢɸ ɠɮ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɞɚɥɶɧɨ-

ɫɬɪɣɧɵɦɢ ɧɚɫɚɞɤɚɦɢ ȾȾɇ-70, ȾȾɇ-100ɋ ɧɚ ɬɪɚɤɬɨɪɚɯ ɢɥɢ ɞɨɠɞɟɜɚɥɶɧɵɦɢ 

ɦɚɲɢɧɚɦɢ «Ɏɪɟɝɚɬ», «Ⱦɧɟɩɪ», ɚ ɬɚɤɠɟ ȾɄɇ-80, ȾɆɍ-Ⱥɋɋ ɧɚ ɡɟɦɥɟɞɟɥɶɱɟ-

ɫɤɢɯ ɩɨɥɹɯ ɨɪɨɲɟɧɢɹ.  

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɢ ɭɬɢɥɢɡɚɰɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ 

ɫɬɨɤɨɜ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɧɚ ɨɪɨɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ ɫɬɨɤɨɜ ɠɢɜɨɬɧɨɜɨɞɱɟ-

ɫɤɢɯ (ɈɈɋɀ), ɤɨɬɨɪɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɵ ɤ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɠɮ ɩɨ ɬɪɭɛɨɩɪɨɜɨ-

ɞɚɦ Д101, 102,103, 104Ж. Ⱦɥɹ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɈɈɀɋ, ɝɞɟ 

ɪɚɡɛɚɜɥɟɧɧɚɹ ɠɮ ɜɨɞɨɣ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɨɥɹ ɨɪɨɲɟɧɢɹ, ɤɨɬɨɪɚɹ ɩɪɟɞ-

ɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1. 

 

1 – ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ; 2 – ɧɚɜɨɡɨɩɪɢɟɦɧɢɤ (ɩɪɢɟɦɧɵɣ ɪɟɡɟɪɜɭɚɪ); 3 – ɚɜɚ-
ɪɢɣɧɵɣ ɪɟɡɟɪɜɭɚɪ; 4 – ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ; 5 – ɰɟɯ ɪɚɡɞɟɥɟɧɢɹ; 6 – ɩɥɨɳɚɞɤɚ 
ɯɪɚɧɟɧɢɹ ɌɎ; 7 – 3-ɫɟɤɰɢɨɧɧɵɣ ɤɚɪɚɧɬɢɧɧɵɣ ɪɟɡɟɪɜɭɚɪ; 8 – ɫɟɤɰɢɨɧɧɵɣ ɧɚɤɨɩɢɬɟɥɶ; 9 – 

ɭɡɟɥ ɫɦɟɲɢɜɚɧɢɹ ɫɬɨɤɨɜ ɫ ɜɨɞɨɣ; 10 – ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ; 11 – ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 12 – ɦɟɥɢɨɪɚ-
ɬɢɜɧɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ; 13 – ɩɨɥɹ ɨɪɨɲɟɧɢɹ 

 

Ɋɢɫɭɧɨɤ 1.1 – ɈɈɋɀ ɋɯɟɦɚ ɭɬɢɥɢɡɚɰɢɢ, ɪɚɡɛɚɜɥɟɧɧɨɣ ɠɮ 
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ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɣ ɥɢɧɢɢ ɹɜɥɹɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɨɩɟɪɚɰɢɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɥɨɳɚɞɤɚɦɢ ɯɪɚɧɟɧɢɹ ɧɚɜɨɡɚ (6), ɦɧɨɝɨɫɟɤɰɢɨɧɧɵɣ 

ɧɚɤɨɩɢɬɟɥɶ (8), ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɷɧɟɪɝɨɡɚɬɪɚɬɵ. Ⱦɥɹ ɪɚɡɞɟ-

ɥɟɧɢɹ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɭɫɬɚɪɟɜɲɢɟ ɝɨɪɢɡɨɧɬɚɥɶ-

ɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɨɬɫɬɨɣɧɢɤɢ ɤɨɧɫɬɪɭɤɰɢɢ ɄɌɂɋɆ, ɛɚɪɚɛɚɧɧɵɟ ɜɢɛɪɨɝɪɨ-

ɯɨɬɵ ȽȻɇ-100, ȽɂɅ-32, ɮɢɥɶɬɪɵ-ɩɪɟɫɫɵ ɉɀɇ-68, ɉɀɇ-68Ⱥ ɢ ɞɪ., ɚ ɞɥɹ ɭɬɢ-

ɥɢɡɚɰɢɢ ɠɮ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɧɟɪɝɨёɦɤɢɟ ɞɨɠɞɟɜɚɥɶɧɵɟ ɦɚɲɢɧɵ ɌɄɍ100Ⱦ, «Ʉɭ-

ɛɚɧɶ-ɅɄ1ɫ, ȾȾ-70ȼɇ, ȾȾɄ-30 ɢ ɞɪ. ȼɡɚɦɟɧ ɭɫɬɚɪɟɜɲɟɣ ɬɟɯɧɢɤɢ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɦɟɧɹɬɶ ɲɧɟɤɨɜɵɟ ɫɟɩɚɪɚɬɨɪɵ Д93Ж, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ 

ɡɚɬɪɚɬɚɯ ɦɨɳɧɨɫɬɢ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɭɸ ɨɱɢɫɬɤɭ ɩɨɥɢɞɢɫɩɟɪɫɧɨɣ ɫɢɫɬɟɦɵ ɠɮ 

ɨɬ ɜɡɜɟɲɟɧɧɵɯ, ɤɨɬɨɪɭɸ ɜ ɩɨɫɥɟɞɫɬɜɢɢ ɦɨɠɧɨ ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɫɨɜɪɟɦɟɧɧɵɦɢ 

ɞɨɠɞɟɜɚɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ (ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɡɚɪɭɛɟɠ-

ɧɵɯ – Ʌɢɧɞɫɟɣ, ȼɚɥɟɣ ɢ ɞɪ.). 

ɉɪɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɭ ɭɱɟɧɵɯ ɧɟɬ ɟɞɢɧɨɝɨ ɦɧɟɧɢɹ. Ɍɚɤ ȼ.ȼ. Ɇɚɪɵɦɨɜ Д90, 

91Ж ɫɱɢɬɚɟɬ, ɱɬɨ – ɫɬɟɩɟɧɶ ɪɚɡɜɟɞɟɧɢɹ ɬɨɱɧɨ ɨɩɪɟɞɟɥɹɟɬ ɨɛɴɟɦɵ ɠɢɜɨɬɧɨɜɨɞ-

ɱɟɫɤɢɯ ɫɬɨɤɨɜ ɩɪɢ ɢɯ ɞɨɩɭɫɬɢɦɨɦ ɫɨɞɟɪɠɚɧɢɢ ɢ ɞɨɛɚɜɥɟɧɧɨɣ ɱɢɫɬɨɣ ɜɨɞɟ. 

ȼ.Ɏ. ȼɚɥɶɤɨ, ɘ.Ⱥ. ɒɬɨɦɩɟɥɶ Д27Ж, ɨɩɢɫɵɜɚɹ ɱɟɪɧɨɡɟɦɧɵɟ ɡɟɦɥɢ, ɭɤɚɡɵɜɚɸɬ 

ɧɚ ɨɫɬɨɪɨɠɧɨɟ ɨɛɪɚɳɟɧɢɟ ɫɨ ɫɬɟɩɟɧɶɸ ɪɚɡɜɟɞɟɧɢɹ ɜ ɸɠɧɨɣ ɱɚɫɬɢ ɤɪɚɹ, ɝɞɟ 

ɩɨɜɵɲɟɧɧɵɣ ɮɨɧ ɬɟɦɩɟɪɚɬɭɪ, ɜɟɞɭɳɢɣ ɤ ɩɨɜɵɲɟɧɧɨɦɭ ɢɫɩɚɪɟɧɢɸ ɩɨɥɢɜɧɨɣ 

ɡɨɧɵ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɵɲɟɧɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɬɚ-

ɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɨɫɨɛɟɧɧɨ ɚɡɨɬɚ. ȼ.Ƚ. Ⱦɨɞɨɥɢɧɚ Д49Ж ɜ ɨɩɵɬɚɯ ɧɚ ɬɟɦɧɨ-ɤɚɲ-

ɬɚɧɨɜɵɯ ɩɨɱɜɚɯ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɤɭɤɭɪɭɡɵ ɧɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɩɨ-

ɥɭɱɟɧɵ ɩɪɢ ɫɬɟɩɟɧɢ ɪɚɡɛɚɜɥɟɧɢɹ 1:10. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢ 

ɨɪɨɲɟɧɢɢ Д55Ж ɩɨɞ ɪɟɞ. ɘ.Ƚ. Ȼɟɫɤɪɨɜɧɨɝɨ ɭɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ 

ɨɪɨɲɟɧɢɟ ɤɭɤɭɪɭɡɵ ɧɚ ɱɟɪɧɨɡɟɦɧɵɯ ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɯ ɩɨɱɜɚɯ ɸɝɚ ɍɤɪɚɢɧɵ 

ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɜ ɭɫɥɨɜɢɹɯ ɪɚɡɛɚɜɥɟɧɧɵɯ ɫɬɨɤɨɜ 1:10, ɚ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɚɡɨɬɚ 

>200 ɦɝ/ɥ ɜɨɡɦɨɠɧɚ ɝɢɛɟɥɶ ɪɚɫɬɟɧɢɣ ɨɬ ɨɠɨɝɚ. Ɉɞɧɚɤɨ, ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, 

ɱɬɨ ɜɫɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɜɧɟɫɟɧɢɹ ɠɮ ɧɟ ɨɬɜɟɱɚɸɬ ɦɢɪɨɜɨɦɭ ɩɪɨ-

ɝɪɟɫɫɭ, ɬ.ɤ. ɢɫɩɨɥɶɡɭɸɬ ɭɫɬɚɪɟɜɲɢɟ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟ-

ɫɤɢɯ ɫɬɨɤɨɜ ɢ ɧɟ ɭɱɢɬɵɜɚɸɬ ɩɪɢɝɨɞɧɨɫɬɶ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɞɥɹ ɨɪɨɲɟɧɢɹ 
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[60, 67]. Ⱥɧɚɥɢɡ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɧɚɜɨɡɚ ɄɊɋ ɩɨɤɚɡɵɜɚɟɬ, 

ɱɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɦɟɟɬɫɹ ɬɟɯɧɨɥɨɝɢɣ ɪɚɡɞɟɥɟɧɢɹ ɧɚɜɨɡɚ ɮɪɚɤɰɢɢ – ɠɮ ɢ ɬɮ, 

ɜ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɠɢɜɨɬɧɵɯ. 

 

1.3 Ⱥɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨɞɝɨɬɨɜɤɢ  

      ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ ɤ ɭɬɢɥɢɡɚɰɢɢ   

      ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ 

 

ȼɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɨɛɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦɵ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚ-

ɰɢɢ ɧɚɜɨɡɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ. ɂɦɟɟɬɫɹ ɫɩɨɫɨɛ ɭɬɢɥɢɡɚɰɢɢ ɧɚɜɨɡɚ 

ɜ Ɉɉɏ ȼɂɀ «ɓɚɩɨɜɨ», ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɦ ɡɚ ɫɱɟɬ 

ɭɞɚɥɟɧɢɹ ɧɚɜɨɡɚ ɫɚɦɨɫɩɥɚɜɨɦ. ɀɄ ɪɚɡɪɚɛɨɬɚɧ ɫɨɜɦɟɫɬɧɨ ɫ Ƚɢɩɪɨɧɢɫɟɥɶɯɨɡ ɢ 

Ʌɚɧɞɛɚɭɩɪɨɟɤɬɨɦ (Ƚɟɪɦɚɧɢɹ) ɢ ɩɨɫɬɪɨɟɧ ɧɚ 2 ɬɵɫ. ɤɨɪɨɜ, ɝɞɟ ɩɪɢɦɟɧɹɬɫɹ 2 

ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɚ Д90, 91Ж.  

Ɍɟɯɧɨɥɨɝɢɹ 1. ɉɨ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɠɢɞɤɚɹ ɮɪɚɤɰɢɹ ɧɚɜɨɡɚ ɢɡ ɧɚɤɨɩɢ-

ɬɟɥɶɧɵɯ ɰɢɫɬɟɪɧ ɪɚɡɛɪɵɡɝɢɜɚɟɬɫɹ ɤɪɭɝɥɵɣ ɝɨɞ ɩɨ ɩɨɥɹɦ. ɉɪɢɦɟɧɟɧɢɟ ɦɨɛɢɥɶ-

ɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ ɜɵɜɨɡɚ ɠɢɞɤɨɝɨ ɧɚɜɨɡɚ ɢɦɟɟɬ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ – 

ɧɟɛɨɥɶɲɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɜɨɡɚ ɠɢɞɤɨɝɨ ɧɚɜɨɡɚ ɧɚ 

ɩɨɥɹ ɧɟɛɨɥɶɲɢɦɢ ɩɨɪɰɢɹɦɢ ɩɪɢ ɥɸɛɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɦɟɧɟɟ ɫɬɪɨɝɢɟ ɬɪɟɛɨ-

ɜɚɧɢɹ ɤ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɠɮ, ɩɪɢ ɷɬɨɦ ɧɟ ɜɵɩɨɥɧɹɸɬɫɹ ɫɚɧɢɬɚɪɧɨ-

ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɧɟɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɠɮ ɩɨ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ. Ɉɬɪɢɰɚɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ: ɧɟɛɨɥɶɲɨɣ ɪɚɞɢɭɫ ɬɪɚɧɫɩɨɪɬɢɪɨ-

ɜɚɧɢɹ, ɧɚɥɢɱɢɟ ɝɭɫɬɨɣ ɫɟɬɢ ɞɨɪɨɝ ɫ ɬɜɟɪɞɵɦ ɩɨɤɪɵɬɢɟɦ, ɬɹɠɟɥɵɟ ɭɫɥɨɜɢɹ ɪɚ-

ɛɨɬɵ ɜ ɨɫɟɧɧɟ-ɡɢɦɧɟ-ɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞ, ɧɟɛɨɥɶɲɢɟ ɞɨɡɵ ɜɧɟɫɟɧɢɹ ɠɮ, ɡɚɜɢɫɢ-

ɦɨɫɬɶ ɷɮɮɟɤɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɪɚɡɛɪɚɫɵɜɚɸɳɟɟ ɭɫɬɪɨɣ-

ɫɬɜɨ ɱɚɫɬɨ ɡɚɫɨɪɹɟɬɫɹ, ɬɚɤ ɤɚɤ ɭɞɚɥɟɧɢɟ ɤɪɭɩɧɵɯ ɜɤɥɸɱɟɧɢɣ ɧɚ ɤɨɦɩɥɟɤɫɟ ɧɟ 

ɩɪɨɜɨɞɢɬɫɹ.  

Ⱦɥɹ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɦɚɲɢɧ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

- ɩɪɨɬɨɱɧɵɣ ɠ/ɛ ɤɚɧɚɥ ɞɥɹ ɩɨɞɚɱɢ ɠɮ ɤ ɧɚɜɨɡɨɩɪɢɟɦɧɢɤɭ; 
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- ɤɚɩɫɭɥɶɧɚɹ ɇɋ ɲɚɯɬɧɨɝɨ ɬɢɩɚ ɫ 2-ɦɹ ɧɚɫɨɫɚɦɢ KGCH – 80/325 ɩɪɨɢɡɜɨ-

ɞɢɬɟɥɶɧɨɫɬɶɸ 100 ɦ3/ɱɚɫ; 

- ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɩɪɢɟɦɧɢɤ ɟɦɤɨɫɬɶɸ 120 ɦ3; 

- ɇɋ 2-ɝɨ ɩɨɞɴёɦɚ ɫ 3-ɦɹ ɧɚɫɨɫɚɦɢ ɄɊȾ 200/400 ɩɨɞɚɱɟɣ 400 ɦ3/ɱɚɫ; 

- ɰɟɧɬɪɨɛɟɠɧɵɣ ɧɚɫɨɫ ɄɊɋɇ 80/325 ɩɨɞɚɱɢ ɠɢɞɤɨɝɨ ɧɚɜɨɡɚ ɜ ɯɪɚɧɢɥɢɳɟ 

ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ. 

ɍɫɬɪɚɢɜɚɟɬɫɹ 2 ɧɚɜɨɡɨɯɪɚɧɢɥɢɳɚ – ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɚ ɞɢɚɦɟɬɪɨɦ 33 ɦ, ɜɵ-

ɫɨɬɨɸ 8 ɦ, ɟɦɤɨɫɬɶɸ ɤɚɠɞɨɝɨ – 5000 ɦ3, ɝɞɟ ɜɵɩɨɥɧɹɟɬɫɹ ɝɨɦɨɝɟɧɢɡɚɰɢɹ ɠɢɞ-

ɤɨɝɨ ɧɚɜɨɡɚ. ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɯɪɚɧɢɥɢɳɚ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɩɪɢɟɦ ɧɚɜɨɡɚ ɜ ɬɟ-

ɱɟɧɢɟ 156 ɞɧɟɣ ɩɪɢ ɫɭɬɨɱɧɨɦ ɜɵɯɨɞɟ ɠɢɞɤɨɝɨ ɧɚɜɨɡɚ 126 ɦ3.  

ȼɵɜɨɡ ɠɢɞɤɨɝɨ ɧɚɜɨɡɚ ɢɡ ɯɪɚɧɢɥɢɳ ɩɪɟɞɭɫɦɨɬɪɟɧ ɰɢɫɬɟɪɧɚɦɢ ɬɢɩɚ HTS 

110.27 (ɩɪɨɢɡɜɨɞɫɬɜɨ Ƚɟɪɦɚɧɢɹ) ɟɦɤɨɫɬɶɸ 10 ɦ3, ɤɨɬɨɪɵɟ ɚɝɪɟɝɚɬɢɪɭɸɬɫɹ ɫ 

ɬɪɚɤɬɨɪɨɦ.  

Ɍɟɯɧɨɥɨɝɢɹ 2. Ⱦɥɹ ɩɨɞɚɱɢ ɠɮ ɧɚ ɩɨɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɪɚɡ-

ɛɨɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɊɌ-180 ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɥɢɧɨɣ 3 ɤɦ. ɀɢɞɤɢɣ ɧɚɜɨɡ ɩɨ-

ɞɚɟɬɫɹ ɧɚɫɨɫɨɦ ɄɊȾ 200/460. Ⱦɥɹ ɩɨɞɚɱɢ ɠɢɞɤɨɝɨ ɧɚɜɨɡɚ ɧɚ ɩɨɥɹ ɢɫɩɨɥɶɡɨ-

ɜɚɥɢ ɞɚɥɶɧɟɫɬɪɭɣɧɭɸ ɞɨɠɞɟɜɚɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ȾȾɇ-70. 

 ɇɟɞɨɫɬɚɬɤɢ. ɇɚɥɢɱɢɟ ɜ ɠɮ ɞɥɢɧɧɨɜɨɥɨɤɧɢɫɬɵɯ ɜɤɥɸɱɟɧɢɣ ɜ ɧɟɩɨɞɝɨɬɨɜ-

ɥɟɧɧɨɦ ɫɬɨɤɟ ɡɚɛɢɜɚɟɬ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɧɚɫɨɫɚ ɞɨɠɞɟɜɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɚ 

ɬɚɤɠɟ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɭɬɢɥɢɡɚɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ. 

ɂɦɟɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɞɚɱɢ ɀɎ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ Д80Ж ɜ ɛɨɪɨɡɞɵ. ɉɨɫɥɟ 

ɡɚɩɨɥɧɟɧɢɹ ɜɵɜɨɞɧɨɣ ɛɨɪɨɡɞɵ ɫ ɠɮ ɬɪɚɤɬɨɪɨɦ ɫ ɩɥɭɝɨɦ ɧɚɱɢɧɚɟɬɫɹ ɜɫɩɚɲɤɚ. 

ɉɪɢ ɩɨɫɥɟɞɭɸɳɟɦ ɩɪɨɯɨɞɟ ɜɫɩɚɲɤɢ ɡɚɩɨɥɧɟɧɧɭɸ ɠɢɞɤɢɦ ɧɚɜɨɡɨɦ ɩɥɭɠɧɚɹ 

ɛɨɪɨɡɞɚ ɡɚɫɵɩɚɸɬ ɩɨɱɜɨɣ. Ɋɚɫɯɨɞ ɜ ɩɥɭɠɧɭɸ ɛɨɪɨɡɞɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ 

ɪɚɡɦɟɪɚ ɛɨɪɨɡɞɵ – 20-30 ɥ/ɫ ɩɪɢ ɩɨɥɢɜɧɵɯ ɧɨɪɦɚɯ 600-900 ɦ3/ɝɚ. 

Ɍɟɯɧɨɥɨɝɢɹ ɜɧɟɫɟɧɢɹ ɠɮ ɩɨɥɢɜɨɦ ɢ ɡɚɞɟɥɤɚ ɜ ɩɨɱɜɭ ɫɧɢɠɚɟɬ ɩɨɬɟɪɢ ɚɦ-

ɦɢɚɱɧɨɝɨ ɧɚɜɨɡɚ ɞɨ 70-75 %, ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɞɟɡɨɞɨɪɢɡɚɰɢɢ, ɝɚɪɚɧ-

ɬɢɪɭɟɬɫɹ ɨɯɪɚɧɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞɨɟɦɨɜ. Ɉɞɧɚɤɨ ɢɦɟɸɬɫɹ ɫɟɪɶёɡɧɵɟ ɧɟɞɨ-

ɫɬɚɬɤɢ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɪɭɱɧɨɝɨ ɬɪɭɞɚ ɩɨ ɩɟɪɟɤɥɚɞɤɟ ɩɨɥɢɜɧɨɣ ɫɟɬɢ, ɜɧɟɫɟ-
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ɧɢɟ ɠɮ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɡɢɦɨɣ ɢɥɢ ɩɨɡɞɧɟɣ ɨɫɟɧɶɸ ɜɨ ɜɧɟɜɟɝɟɬɚɰɢ-

ɨɧɧɵɣ ɩɟɪɢɨɞ, ɬɪɟɛɭɟɬɫɹ ɜɪɟɦɹ ɧɚ ɩɪɨɰɟɫɫɵ ɞɟɧɢɬɪɢɮɢɤɚɰɢɢ ɠɮ, ɧɚɪɭɲɚɟɬɫɹ 

ɨɯɪɚɧɚ ɩɨɞɡɟɦɧɵɯ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ Д113Ж. 

Ʉ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ ɭɞɚɥɟɧɢɹ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɚ ɫɥɟ-

ɞɭɟɬ ɨɬɧɟɫɬɢ ɫɩɨɫɨɛ ɩɨɞɝɨɬɨɜɤɢ ɤ ɭɬɢɥɢɡɚɰɢɢ ɧɚɜɨɡɚ ɧɚ ɀɄ «Ʌɚɤɢɧɫɤɢɣ» ȼɥɚ-

ɞɢɦɢɪɫɤɨɣ ɨɛɥɚɫɬɢ Д25Ж, ɫɯɟɦɚ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2. 

 

1 – ɬɪɭɛɨɩɪɨɜɨɞɵ; 2 – ɤɚɪɚɧɬɢɧɧɵɣ ɪɟɡɟɪɜɭɚɪ; 3 – ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɮɨɪɦɚɥɢɧɚ; 4 – ɧɚɫɨɫ; 
5 – ɩɥɨɳɚɞɤɚ ɞɥɹ ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ; 6 – ɬɪɚɧɫɩɨɪɬɟɪ Ɍȼɇ-40; 7 – ɩɪɟɫɫ Ɍ1-ȼɉɈ-20Ⱥ; 8 – 

ɜɢɛɪɨɝɪɨɯɨɬ; 9 – ɧɚɜɨɡɨɯɪɚɧɢɥɢɳɚ; 10 – ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɞɟɡɨɞɨɪɚɰɢɢ; 11 – ɪɨɬɨɬɭɪɛɢɧɚ ȻɄȻ-

2400 (ɩɪɨɢɡɜɨɞɫɬɜɚ ȽȾɊ); 12 – ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɟɦɤɨɫɬɶ 

 

Ɋɢɫɭɧɨɤ 1.2 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɞɚɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɧɚɜɨɡɚ 

ɧɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɦ ɤɨɦɩɥɟɤɫɟ «Ʌɚɤɢɧɫɤɢɣ» 

 

Ʉɨɦɩɥɟɤɫ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɬɤɨɪɦɚ 18000 ɝɨɥɨɜ ɦɨɥɨɞɧɹɤɚ ɄɊɋ. ɋɨɞɟɪ-

ɠɚɧɢɟ ɠɢɜɨɬɧɵɯ ɛɟɫɩɨɞɫɬɢɥɨɱɧɨɟ ɧɚ ɳɟɥɟɜɵɯ ɩɨɥɚɯ. ɋɬɨɤɢ ɢɡ ɩɨɦɟɳɟɧɢɹ 

ɭɞɚɥɹɸɬɫɹ ɫɚɦɨɬɟɱɧɨ-ɫɩɥɚɜɧɵɦ ɦɟɬɨɞɨɦ. ɂɡ ɩɨɦɟɳɟɧɢɣ ɫɬɨɤɢ ɩɨɩɚɞɚɸɬ ɜ ɤɚ-

ɪɚɧɬɢɧɧɵɟ ɠɢɞɤɨɫɬɢ, ɝɞɟ ɜɵɞɟɪɠɢɜɚɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɫɚɧɢɬɚɪɧɨɝɨ ɫɨ-

ɫɬɨɹɧɢɹ, ɚ ɡɚɬɟɦ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɰɟɯ ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɮɪɚɤɰɢɢ. 

Ɋɚɡɞɟɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɜɢɛɪɨɝɪɨɯɨɬɚ ȽȻɇ-100. Ɍɜɟɪɞɚɹ 

ɮɪɚɤɰɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɬɠɢɦɚɟɬɫɹ ɜɢɧɬɨɜɵɦ ɩɪɟɫɫɨɦ ȼɉɈ-20Ⱥ. ɀɢɞɤɚɹ 

ɮɪɚɤɰɢɹ ɧɚɫɵɳɚɟɬɫɹ ɤɢɫɥɨɪɨɞɨɦ ɜ ɚɷɪɨɬɟɧɤɚɯ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɧɚɜɨɡɨɧɚɤɨɩɢ-

ɬɟɥɢ, ɝɞɟ ɯɪɚɧɢɬɫɹ ɜ ɬɟɱɟɧɢɟ 6 ɦɟɫɹɰɟɜ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ, ɧɚɫɵ-

ɳɚɹɫɶ ɤɢɫɥɨɪɨɞɨɦ ɫ ɩɨɦɨɳɶɸ ɪɨɬɨɬɭɪɛɢɧ ȼɄȼ-2400. ɂɡ ɬɪɟɯ ɩɪɢɮɟɪɦɟɪɫɤɢɯ 
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ɧɚɤɨɩɢɬɟɥɟɣ ɜɦɟɫɬɢɦɨɫɬɶɸ 40000 ɦ3 ɤɚɠɞɵɣ, ɫɬɨɤɢ ɩɨɞɚɸɬɫɹ ɧɚɫɨɫɧɨɣ ɫɬɚɧ-

ɰɢɟɣ, ɨɛɨɪɭɞɨɜɚɧɧɨɣ ɮɟɤɚɥɶɧɵɦɢ ɧɚɫɨɫɚɦɢ ɎȽ 144/46, ɜ ɪɟɡɟɪɜɭɚɪ ɭɡɥɚ ɫɦɟ-

ɲɢɜɚɧɢɹ, ɚ ɡɚɬɟɦ ɧɚ ɨɪɨɲɟɧɢɟ. ɍɡɟɥ ɫɦɟɲɢɜɚɧɢɹ ɫɬɨɤɨɜ ɫ ɜɨɞɨɣ ɜɵɩɨɥɧɟɧ ɜɨ 

ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɤɨɝɞɚ ɫɬɨɤɢ ɩɨɫɬɭɩɚɸɬ ɫɚɦɨ-

ɬɟɤɨɦ ɢɡ ɟɦɤɨɫɬɢ ɜɦɟɫɬɢɦɨɫɬɶɸ 800 ɦ3, ɚ ɪɚɫɯɨɞ ɢɯ ɪɟɝɭɥɢɪɭɟɬɫɹ ɫɬɟɩɟɧɶɸ 

ɨɬɤɪɵɬɢɹ ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɯ ɡɚɞɜɢɠɟɤ. ɋɬɟɩɟɧɶ ɪɚɡɛɚɜɥɟɧɢɹ ɫɬɨɤɨɜ ɤɨ-

ɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 1:5 – 1:10.  

Ⱦɥɹ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɦ ɤɨɦɩɥɟɤɫɟ «Ʌɚɤɢɧɫɤɢɣ» ɩɪɢ-

ɦɟɧɹɟɬɫɹ ɨɪɨɫɢɬɟɥɶɧɚɹ ɫɟɬɶ. ɀɮ ɢɡ ɧɚɤɨɩɢɬɟɥɹ ɜɦɟɫɬɢɦɨɫɬɶɸ 9000 ɦ3, ɜ ɤɨɬɨ-

ɪɵɣ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɟɣ ɢɡ ɩɪɭɞɚ. ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɢɦɟɟɬ 5 

ɧɚɫɨɫɨɜ ɎȽ 540/95-2 ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɞɚɱɢ, ɪɚɡɛɚɜɥɟɧɧɨɣ ɠɮ ɫ ɫɨɞɟɪɠɚ-

ɧɢɟɦ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ 4 % ɢ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ ɛɨɥɟɟ 10 ɦɦ ɜ ɬɭɩɢɤɨɜɭɸ ɨɪɨɫɢ-

ɬɟɥɶɧɭɸ ɫɟɬɶ. Ɉɪɨɫɢɬɟɥɶɧɚɹ ɫɟɬɶ ɫɬɚɰɢɨɧɚɪɧɚɹ, ɡɚɤɪɵɬɚɹ ɬɭɩɢɤɨɜɚɹ. Ɋɚɫɩɪɟ-

ɞɟɥɢɬɟɥɶɧɵɟ ɢ ɭɱɚɫɬɤɨɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɫɦɨɧɬɢɪɨɜɚɧɵ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ – 

ɧɚɱɚɥɶɧɵɟ ɭɱɚɫɬɤɢ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɨ ɫɬɚɥɶɧɵɦɢ ɫɟɪɞɟɱɧɢɤɚɦɢ ɢ ɚɫɛɟɫɬɨ-

ɰɟɦɟɧɬɧɵɯ ɬɪɭɛ ɫ ɞɢɚɦɟɬɪɚɦɢ 250–800 ɦɦ. ɍɬɢɥɢɡɚɰɢɹ ɠɮ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨ-

ɥɟɫɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ȾɄɇ-80, ɤɨɬɨɪɚɹ ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɪɨ-

ɲɟɧɢɹ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɦɢ ɫɬɨɤɚɦɢ.  

ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɸɬɫɹ ɪɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɚ ɫ ɩɨɦɨ-

ɳɶɸ ɜɢɛɪɨɝɪɨɯɨɬɨɜ, ɝɞɟ ɬɜёɪɞɚɹ ɮɪɚɤɰɢɹ (ɬɮ) ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɬɠɢɦɚɟɬɫɹ 

ɜɢɧɬɨɜɵɦ ɩɪɟɫɫɨɦ. Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɠɮ ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɷɪɨɬɟɧɤɢ. Ɍɪɟɛɭɟɬɫɹ ɡɧɚ-

ɱɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. Ⱦɥɹ ɱɢɫɬɨɣ 

ɜɨɞɵ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɭɞɵ, ɱɬɨ ɫɨɤɪɚɳɚɟɬ ɩɨɥɟɡɧɭɸ ɩɥɨɳɚɞɶ ɀɄ. ɍɬɢɥɢɡɚɰɢɹ 

ɠɮ ɜɵɩɨɥɧɹɟɬɫɹ ȾɄɇ-80, ɤɨɬɨɪɚɹ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɟɛɭɟɦɭɸ ɪɚɜɧɨɦɟɪɧɨɫɬɶ 

ɩɨɥɢɜɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɪɚɜɧɨɦɟɪɧɨɟ ɜɧɟ-

ɫɟɧɢɟ ɜ ɩɨɱɜɭ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ.  

Ⱦɥɹ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚ ɨɪɨɲɚɟɦɵɯ ɩɨɥɹɯ ȾɄɇ-80 ɧɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɦ 

ɤɨɦɩɥɟɤɫɟ «Ʌɚɤɢɧɫɤɢɣ» ɪɚɡɪɚɛɨɬɚɧ ɬɪɚɜɨɩɨɥɶɧɵɣ ɫɟɜɨɨɛɨɪɨɬ: ɤɭɤɭɪɭɡɚ ɧɚ 

ɫɢɥɨɫ; ɨɞɧɨɥɟɬɧɢɟ ɬɪɚɜɵ + ɩɨɞɩɨɤɪɨɜɧɵɟ ɦɧɨɝɨɥɟɬɧɢɟ ɬɪɚɜɵ; ɨɡɢɦɚɹ ɪɨɠɶ ɧɚ 
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ɡɟɥɟɧɵɣ ɤɨɪɦ + ɩɨɫɟɜ ɨɞɧɨɥɟɬɧɢɯ ɬɪɚɜ; ɨɞɧɨɥɟɬɧɢɟ ɬɪɚɜɵ + ɩɨɞɩɨɤɪɨɜɧɵɟ 

ɦɧɨɝɨɥɟɬɧɢɟ ɬɪɚɜɵ. 

ɇɚ ɀɄ «ȼɨɪɨɧɰɨɜɨ» Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɩɨɞɝɨ-

ɬɨɜɤɢ ɤ ɭɬɢɥɢɡɚɰɢɢ ɧɚɜɨɡɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 1.3. Д13Ж. Ʉɨɦɩɥɟɤɫ ɨɬ-

ɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɨɬɤɨɪɦɨɱɧɵɯ ɧɚ 10000 ɝɨɥɨɜ ɦɨɥɨɞɧɹɤɚ ɄɊɋ. ɋɨɞɟɪɠɚɧɢɟ ɠɢ-

ɜɨɬɧɵɯ ɛɟɫɩɨɞɫɬɢɥɨɱɧɨɟ ɧɚ ɳɟɥɟɜɵɯ ɩɨɥɚɯ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɷɤɫɤɪɟɦɟɧɬɨɜ ɠɢ-

ɜɨɬɧɵɯ ɢɡ ɩɨɦɟɳɟɧɢɣ ɩɪɢɧɹɬɵ 2 ɫɢɫɬɟɦɵ: ɝɢɞɪɨɫɦɵɜ ɢ ɫɚɦɨɫɩɥɚɜ.  

Ƚɢɞɪɨɫɦɵɜ ɷɤɫɤɪɟɦɟɧɬɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɪɬɟɡɢɚɧɫɤɨɣ ɜɨɞɨɣ ɜ ɧɚɜɨɡɧɵɟ 

ɥɨɬɤɢ ɢ ɞɚɥɟɟ ɜ ɩɨɞɡɟɦɧɵɟ ɧɚɜɨɡɨɩɪɢɟɦɧɢɤɢ. ɉɪɢ ɫɚɦɨɫɩɥɚɜɟ ɠɢɞɤɢɣ ɧɚɜɨɡ 

ɱɟɪɟɡ ɳɟɥɟɜɵɟ ɩɨɥɵ ɫɨɛɢɪɚɟɬɫɹ ɜ ɛɟɬɨɧɧɵɟ ɩɨɞɡɟɦɧɵɟ ɧɚɜɨɡɨɩɪɢɟɦɧɢɤɢ, ɢɡ 

ɤɨɬɨɪɵɯ ɱɚɫɬɶ ɧɚɜɨɡɚ ɜɵɜɨɡɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɰɢɫɬɟɪɧɵ – ɠɢɠɟ ɪɚɡɛɪɚɫɵɜɚɬɟɥɢ 

ɊɀɌ-8 ɧɚ ɩɨɥɹ ɩɨɞ ɜɫɩɚɲɤɭ, ɚ ɞɪɭɝɚɹ – ɩɨɞɚɟɬɫɹ ɧɚɫɨɫɚɦɢ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɜ 

ɩɪɢɟɦɧɵɣ ɪɟɡɟɪɜɭɚɪ ɜɦɟɫɬɢɦɨɫɬɶɸ 400 ɦ3, ɧɚɯɨɞɹɳɢɣɫɹ ɜɨɡɥɟ ɰɟɯɚ ɪɚɡɞɟɥɟ-

ɧɢɹ ɧɚ ɮɪɚɤɰɢɢ [13]. 

 

1 – ɫɛɨɪɧɵɣ ɤɨɥɨɞɟɰ; 2 – ɩɥɨɳɚɞɤɚ ɞɥɹ ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ; 3 – ɧɚɜɨɡɨɩɪɢɟɦɧɢɤ; 4 – ɰɟɯ 
ɪɚɡɞɟɥɟɧɢɹ; 5 – ɫɦɨɬɪɨɜɨɣ ɤɨɥɨɞɟɰ; 6 – ɩɨɞɚɸɳɢɣ ɤɨɥɨɞɟɰ; 7 – ɧɚɜɨɡɨɯɪɚɧɢɥɢɳɚ; 8 – ɫɬɚɧ-
ɰɢɹ ɩɟɪɟɤɚɱɤɢ 

 

Ɋɢɫɭɧɨɤ 1.3 – ɋɯɟɦɚ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢ ɨɛɟɡɜɨɠɢɜɚɧɢɢ ɧɚɜɨɡɚ 

ɦɟɯɚɧɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ 

ɂɡ ɧɚɜɨɡɨɩɪɢɟɦɧɢɤɨɜ ɧɚɜɨɡ ɦɨɠɧɨ ɩɟɪɟɤɚɱɢɜɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɪɢ-

ɮɟɪɦɟɪɫɤɨɟ ɧɚɜɨɡɨɯɪɚɧɢɥɢɳɟ, ɦɢɧɭɹ ɰɟɯ ɪɚɡɞɟɥɟɧɢɹ. ɀɢɞɤɢɣ ɧɚɜɨɡ, ɩɨɞɚɜɚ-
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ɟɦɵɣ ɜ ɰɟɯ ɪɚɡɞɟɥɟɧɢɹ, ɩɪɨɯɨɞɢɬ ɨɛɪɚɛɨɬɤɭ ɧɚ ɜɢɛɪɨɝɪɨɯɨɬɚɯ ȽɂɅ-32 ɢ ɩɪɟɫ-

ɫɚɯ ȼɉɈ-20Ⱥ. ɉɨɫɥɟ ɪɚɡɞɟɥɟɧɢɹ ɬɜɟɪɞɭɸ ɮɪɚɤɰɢɸ ɫɤɥɚɞɵɜɚɸɬ ɧɚ ɛɟɬɨɧɧɵɟ 

ɩɥɨɳɚɞɤɢ ɜ ɛɭɪɬɵ, ɝɞɟ ɜɵɞɟɪɠɢɜɚɸɬ ɞɨ 8 ɦɟɫɹɰɟɜ ɞɥɹ ɛɢɨɬɟɪɦɢɱɟɫɤɨɝɨ ɨɛɟɡ-

ɡɚɪɚɠɢɜɚɧɢɹ. ɀɢɞɤɚɹ ɮɪɚɤɰɢɹ ɩɨɫɬɭɩɚɟɬ ɩɨɨɱɟɪɟɞɧɨ ɜ ɱɟɬɵɪɟ ɩɪɢɮɟɪɦɟɪɫɤɢɯ 

ɧɚɤɨɩɢɬɟɥɹ ɨɛɳɟɣ ɜɦɟɫɬɢɦɨɫɬɶɸ 48 ɬɵɫ. ɦ3. ȼ ɧɚɤɨɩɢɬɟɥɹɯ ɬɚɤɠɟ ɩɪɨɢɫɯɨɞɢɬ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ, ɨɫɚɠɞɟɧɢɟ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɢ ɨɤɢɫɥɟɧɢɟ ɚɬɦɨɫɮɟɪɧɵɦ 

ɜɨɡɞɭɯɨɦ. ɇɚɤɨɩɢɬɟɥɢ ɜɵɩɨɥɧɟɧɵ ɫ ɭɫɢɥɟɧɧɨɣ ɝɢɞɪɨɢɡɨɥɹɰɢɟɣ. Ƚɨɞɨɜɨɣ 

ɨɛɴɟɦ ɠɮ ɫ ɨɬɤɨɪɦɨɱɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 360 ɬɵɫ. ɦ3, ɫɨɞɟɪɠɚɧɢɟ 

ɨɛɳɟɝɨ ɚɡɨɬɚ ɜ ɧɟɦ – ɞɨ 690 ɬ ɢ ɮɨɫɮɨɪɚ – ɞɨ 160 ɬ Д25Ж.  

ɍɬɢɥɢɡɚɰɢɹ ɠɮ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɫ ɩɨɥɟɜɵɦɢ ɧɚɤɨ-

ɩɢɬɟɥɹɦɢ ɟɦɤɨɫɬɶɸ 56 ɬɵɫ. ɦ3 ɫ ɧɚɞɟɠɧɨɣ ɝɢɞɪɨɢɡɨɥɹɰɢɟɣ ɩɨ ɪɚɫɫɪɟɞɨɬɨɱɟɧ-

ɧɨɣ ɫɯɟɦɟ, ɤɨɝɞɚ ɫɬɨɤɢ ɢɡ ɩɪɢɮɟɪɦɟɪɫɤɢɯ ɧɚɤɨɩɢɬɟɥɟɣ ɩɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɩɨɞ-

ɡɟɦɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɩɨɞɚɸɬɫɹ ɜ ɫɟɬɶ ɩɨɥɟɜɵɯ ɧɚɤɨɩɢɬɟɥɟɣ. Ɋɹɞɨɦ ɫ ɩɨɥɟ-

ɜɵɦɢ ɧɚɤɨɩɢɬɟɥɹɦɢ ɫɬɨɤɨɜ ɢɦɟɸɬɫɹ ɪɟɡɟɪɜɭɚɪɵ ɢɥɢ ɢɫɬɨɱɧɢɤɢ ɜɨɞɵ. ɋɦɟɲɢ-

ɜɚɧɢɟ ɫɬɨɤɨɜ ɫ ɜɨɞɨɣ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ ɧɚɫɨɫɧɵɯ ɫɬɚɧ-

ɰɢɣ. Ⱦɥɹ ɩɨɞɚɱɢ ɠɮ ɜ ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɟɬɶ ɩɪɢɦɟɧɹɸɬ ɫɬɚɰɢɨɧɚɪɧɵɟ ɢ ɩɟɪɟ-

ɞɜɢɠɧɵɟ: ɋɇɉ-75/100 ɢ ɋɇɉ-50/80 [25, 80, 92, 101]. Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟ-

ɪɟɞɜɢɠɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɥɹ ɩɨɞɚɱɢ ɫɬɨɤɨɜ ɰɟɥɟɫɨɨɛ-

ɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɋɇɉ-75/100, ɚ ɫɬɚɧɰɢɹ ɋɇɉ-50/80 ɪɚɛɨɬɚɟɬ ɧɟɧɚɞɟɠɧɨ ɢɡ-ɡɚ 

ɛɵɫɬɪɨɝɨ ɢɡɧɨɫɚ ɫɚɥɶɧɢɤɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ.  

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɧɢɡɤɢɣ ɄɉȾ ɨɪɨɫɢɬɟɥɶɧɨɣ 

ɫɢɫɬɟɦɵ (Ɉɋ) ɢɡ-ɡɚ ɪɚɫɫɪɟɞɨɬɨɱɟɧɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɧɚɤɨɩɢɬɟɥɶɧɵɯ ɫɬɚɰɢɨ-

ɧɚɪɧɵɯ ёɦɤɨɫɬɟɣ, ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɜɧɟɫɟɧɢɟ ɠɮ ɧɚ ɩɨɥɹ ɨɪɨɲɟɧɢɹ ɢ ɞɨɩɨɥ-

ɧɢɬɟɥɶɧɚɹ ɩɟɪɟɤɚɱɤɚ ɠɮ ɧɚ ɩɨɥɹɯ Ɉɋ, ɜɵɫɨɤɚɹ ɷɧɟɪɝɨёɦɤɨɫɬɶ. 

ɂɦɟɟɬɫɹ ɀɄ «Ʉɨɦɦɭɧɚɪɤɚ» Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. Ʉɨɦɩɥɟɤɫ ɩɪɟɞɧɚɡɧɚ-

ɱɟɧ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɨɥɨɤɚ ɢ ɪɚɫɫɱɢɬɚɧ ɧɚ 2 ɬɵɫ. ɤɨɪɨɜ, ɩɨɫɬɪɨɟɧɧɵɣ ɩɨ ɬɟɯ-

ɧɨɥɨɝɢɢ ɮɢɪɦɵ «Ⱥɥɶɮɚ-Ʌɚɜɚɥɶ» (ɒɜɟɰɢɹ) Д25Ж. ɋɩɨɫɨɛ ɩɨɞɝɨɬɨɜɤɢ ɤ ɭɬɢɥɢ-

ɡɚɰɢɢ ɧɚɜɨɡɚ ɧɚ ɀɄ «Ʉɨɦɦɭɧɚɪɤɚ» ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.4. 
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1 – ɤɨɪɨɜɧɢɤɢ; 2 – ɧɚɜɨɡɨɫɛɨɪɧɢɤɢ; 3 – ɫɦɟɫɢɬɟɥɶ; 4 – ɰɟɯ ɪɚɡɞɟɥɟɧɢɹ ɫ ɧɚɫɨɫɚɦɢ ɞɥɹ 
ɩɟɪɟɤɚɱɤɢ ɨɱɢɳɟɧɧɨɣ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɜ ɥɚɝɭɧɵ; 5 – ɩɥɨɳɚɞɤɚ ɞɥɹ ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ; 6 – 

ɚɷɪɨɬɟɧɤɢ; 7 – ɨɬɫɬɨɣɧɢɤɢ; 8 – ɪɟɡɟɪɜɭɚɪ ɫ ɧɚɫɨɫɚɦɢ ɞɥɹ ɩɟɪɟɤɚɱɤɢ ɨɫɚɞɤɨɜ ɧɚ ɰɟɧɬɪɢɮɭɝɭ 
ɢ ɨɱɢɳɟɧɧɨɣ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ; 9 – ɚɷɪɢɪɭɟɦɵɣ ɛɚɫɫɟɣɧ; 10 – ɥɚɝɭɧɵ; 11 – ɫɬɚɧɰɢɹ ɩɟɪɟ-
ɤɚɱɤɢ ɨɱɢɳɟɧɧɵɯ ɫɬɨɤɨɜ ɜ ɫɢɫɬɟɦɭ ɨɪɨɲɟɧɢɹ 

 

Ɋɢɫɭɧɨɤ 1.4 – ɋɯɟɦɚ ɭɞɚɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɧɚɜɨɡɚ ɧɚ ɀɄ «Ʉɨɦɦɭɧɚɪɤɚ» 

 

ȼɦɟɫɬɢɦɨɫɬɶ ɫɦɟɫɢɬɟɥɹ ɜ 2 ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɫɭ-

ɬɨɱɧɵɟ ɨɛɴɟɦɵ ɫɬɨɤɨɜ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ. ȼ ɫɦɟɫɢɬɟɥɟ ɠɢɞɤɢɣ ɧɚɜɨɡ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɧɚɫɨɫɚ «ɏɢɦɟɤ», ɚ ɡɚɬɟɦ ɩɨɞɜɟɪɝɚɟɬɫɹ ɢɡɦɟɥɶɱɟɧɢɸ ɫɩɟɰɢɚɥɶɧɨɣ ɪɨɬɨɪɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ. Ƚɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɵɣ ɢ ɢɡɦɟɥɶɱɟɧɧɵɣ ɧɚɜɨɡ ɧɚɫɨɫɨɦ «Ɇɨɧɨ» ɩɟ-

ɪɟɤɚɱɢɜɚɸɬ ɜ ɰɟɯ 4 ɧɚ ɰɟɧɬɪɢɮɭɝɭ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɮɪɚɤɰɢɢ. ȼ ɰɟɯɟ ɭɫɬɚɧɨɜ-

ɥɟɧɵ ɬɪɢ ɰɟɧɬɪɢɮɭɝɢ: ɞɜɟ – ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɫɜɟɠɟɝɨ ɧɚɜɨɡɚ ɢ ɨɞɧɚ – ɞɥɹ ɢɡɛɵ-

ɬɨɱɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɢɥɚ (ɨɫɚɞɤɚ). ȼɫɟ ɬɪɢ ɰɟɧɬɪɢɮɭɝɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ. 

Ɉɛɟɡɜɨɠɢɜɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɰɟɧɬɪɢɮɭɝ ɩɨ ɫɭɯɨɦɭ ɜɟɳɟɫɬɜɭ ɫɨɫɬɚɜɥɹɟɬ 

60-70 %. ȼ ɰɟɧɬɪɢɮɭɝɟ ɠɢɞɤɢɣ ɧɚɜɨɡ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɬɜɟɪɞɭɸ ɮɪɚɤɰɢɸ (ɫ ɫɨ-

ɞɟɪɠɚɧɢɟɦ ɫ. ɜ. ɨɬ 25 ɞɨ 30 %) ɢ ɠɮ. Ɍɮ ɥɟɧɬɨɱɧɵɦ ɤɨɧɜɟɣɟɪɨɦ ɬɪɚɧɫɩɨɪɬɢ-

ɪɭɟɬɫɹ ɧɚ ɩɥɨɳɚɞɤɭ ɞɥɹ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ. ɀɮ ɫɚɦɨɬɟɤɨɦ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɪɨ-

ɦɟɠɭɬɨɱɧɭɸ ɟɦɤɨɫɬɶ ɢ ɨɬɤɭɞɚ ɧ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɧɚ ɩɟɪɜɭɸ ɫɬɭɩɟɧɶ ɛɢɨɥɨɝɢ-

ɱɟɫɤɨɣ ɨɱɢɫɬɤɢ, ɜɤɥɸɱɚɸɳɭɸ ɬɪɢ ɚɷɪɨɬɟɧɤɚ «Ʌɢɤɨɦ». ȼ ɤɚɠɞɨɦ ɢɡ ɧɢɯ ɭɫɬɚ-

ɧɨɜɥɟɧɨ ɩɨ ɱɟɬɵɪɟ ɚɷɪɚɬɨɪɚ, ɤɨɬɨɪɵɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɧɚ ɩɨɩɥɚɜɤɚɯ, ɩɨɡɜɨɥɹɸ-

ɳɢɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɦɟɧɹɬɶ ɩɨɥɨɠɟɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ.  



 

 

27 

 

ɀɢɞɤɚɹ ɮɪɚɤɰɢɹ ɩɨɫɥɟ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɩɪɨɯɨɞɢɬ 

ɜɬɨɪɭɸ ɢ ɬɪɟɬɶɸ ɫɬɭɩɟɧɢ, ɚ ɡɚɬɟɦ ɩɨɫɬɭɩɚɟɬ ɜ ɚɷɪɢɪɭɟɦɵɣ ɛɚɫɫɟɣɧ 9, ɝɞɟ ɩɨɞ-

ɞɟɪɠɢɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ 18-25 ºɋ. ɂɡ ɛɚɫɫɟɣɧɚ ɨɱɢɳɟɧɧɭɸ ɠɮ ɱɟɪɟɡ ɨɬɫɬɨɣ-

ɧɢɤ ɧɚɫɨɫɚɦɢ ɩɟɪɟɤɚɱɢɜɚɸɬ ɜ ɥɚɝɭɧɵ 10 ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ, ɚ ɡɚɬɟɦ, ɩɨ 

ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɨɞɚɸɬ ɜ ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɟɬɶ. Ɉɛɪɚɡɨɜɚɧɢɟ ɨɫɚɞɤɚ ɧɚ ɞɧɟ 

ɥɚɝɭɧ ɜ ɩɪɨɰɟɫɫɟ ɯɪɚɧɟɧɢɹ ɨɱɢɳɟɧɧɨɣ ɠɮ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. 

Ɏɭɝɚɬ ɫɚɦɨɬɟɤɨɦ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɟɦɤɨɫɬɶ, ɨɬɬɭɞɚ ɟɝɨ ɩɟɪɟ-

ɤɚɱɢɜɚɸɬ ɜ ɚɷɪɢɪɭɟɦɵɣ ɛɚɫɫɟɣɧ ɢɥɢ ɜ ɚɷɪɨɬɟɧɤɢ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɞɥɹ ɢɧɨɤɭɥɹ-

ɰɢɢ; ɬɜɟɪɞɚɹ ɮɪɚɤɰɢɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɥɨɳɚɞɤɭ ɞɥɹ ɛɢɨɬɟɪɦɢɱɟɫɤɨɝɨ ɨɛɟɡɡɚ-

ɪɚɠɢɜɚɧɢɹ.  

ɋɨɞɟɪɠɚɧɢɟ ɭɞɨɛɪɢɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɠɢɞɤɨɣ ɮɪɚɤ-

ɰɢɢ, ɢɞɭɳɟɣ ɧɚ ɨɪɨɲɟɧɢɟ, ɫɨɫɬɚɜɥɹɟɬ: ɚɡɨɬɚ ɨɛɳɟɝɨ (Nɨɛɳ) – 5, ɮɨɫɮɨɪɚ (Ɋ2Ɉ5) 

– 3 ɢ ɤɚɥɢɹ (Ʉ2Ɉ) – 5 %. ɉɨɬɟɪɢ ɚɡɨɬɚ ɜ ɩɪɨɰɟɫɫɟ ɨɛɪɚɛɨɬɤɢ – ɞɨ 25 % ɢ ɜ 

ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɞɜɭɯɦɟɫɹɱɧɨɝɨ ɯɪɚɧɟɧɢɹ 5…10 % Д25Ж. 

ɇɟɞɨɫɬɚɬɤɨɦ ɩɨɞɝɨɬɨɜɤɢ ɠɮ ɤ ɭɬɢɥɢɡɚɰɢɢ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɧɚɜɨɡɨɫɛɨɪ-

ɧɢɤɢ, ɤɨɬɨɪɵɟ ɜ 2 ɪɚɡɚ ɩɪɟɜɵɲɚɸɬ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɨɛɴɟɦɵ 

ɫɬɨɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɦɟɠɞɭ ɤɨɪɨɜɧɢɤɚɦɢ, ɩɪɢɦɟɧɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɰɟɧɬɪɢ-

ɮɭɝ, ɧɟɫɤɨɥɶɤɨ ɫɬɭɩɟɧɟɣ ɨɱɢɫɬɤɢ ɢ ɥɚɝɭɧɵ ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɠɮ ɢ ɜɵ-

ɫɨɤɭɸ ɷɧɟɪɝɨɟɦɤɨɫɬɶ. 

 

1.4 Ⱥɧɚɥɢɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɫɢɫɬɟɦɚɯ 

 

ȼ ɦɢɪɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɚɫɬɟɬ ɩɨɬɪɟɛɥɟɧɢɟ ɱɢɫɬɨɣ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɪɟɤ, 

ɨɡɟɪ, ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ. Ɋɚɫɬɭɳɟɟ ɧɚɫɟɥɟɧɢɟ ɬɪɟɛɭɟɬ ɜɫɟ 

ɛɨɥɶɲɟ ɪɟɫɭɪɫɨɜ, ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɭɸɬɫɹ ɢ ɤɚɤ, ɩɪɚɜɢɥɨ, ɧɟ ɜɨɡɨɛɧɨɜɥɹɸɬɫɹ. Ʉ 

ɬɚɤɢɦ ɪɟɫɭɪɫɚɦ ɨɬɧɨɫɹɬɫɹ ɡɟɦɟɥɶɧɵɟ ɢ ɜɨɞɧɵɟ ɪɟɫɭɪɫɵ. Ɂɟɦɟɥɶɧɵɟ ɪɟɫɭɪɫɵ 

ɬɟɪɹɸɬ ɩɥɨɞɨɪɨɞɢɟ ɩɨɱɜ, ɜɨɞɧɵɟ ɪɟɫɭɪɫɵ ɢɫɬɨɳɚɸɬɫɹ ɢ ɞɟɝɪɚɞɢɪɭɸɬ. 

Ɋɚɡɜɟɞɟɧɢɟ ɠɢɜɨɬɧɵɯ (ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ) ɞɥɹ ɩɨɤɪɵɬɢɹ ɩɨɬɪɟɛɧɨ-

ɫɬɢ ɧɚɫɟɥɟɧɢɹ ɜ ɩɪɨɞɭɤɬɚɯ ɩɢɬɚɧɢɹ, ɬɪɟɛɭɟɬ ɢɡɴɹɬɢɹ ɬɟɪɪɢɬɨɪɢɣ ɢ ɞɨɩɨɥɧɢ-
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ɬɟɥɶɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɭɸɬɫɹ ɨɬɯɨɞɵ ɩɪɨ-

ɢɡɜɨɞɫɬɜɚ ɜ ɜɢɞɟ ɧɚɜɨɡɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ «ɭɧɢɤɚɥɶɧɵɦ ɫɵɪɶёɦ» ɞɥɹ ɞɚɥɶɧɟɣ-

ɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ. Ʉɚɤ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɪɚɧɟɟ ɧɚɜɨɡ ɦɨɠɧɨ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɢ ɩɨ-

ɥɭɱɚɬɶ ɨɪɝɚɧɢɱɟɫɤɢɟ ɭɞɨɛɪɟɧɢɹ ɜ ɜɢɞɟ ɬɮ ɢ ɠɮ. ɉɪɢ ɫɨɞɟɪɠɚɧɢɢ ɄɊɋ ɨɬ 10 

ɬɵɫ. ɞɨ 20 ɬɵɫ. ɝɨɥɨɜ ɨɛɪɚɡɭɟɬɫɹ ɨɬ 200 ɞɨ 300 ɬɵɫ. ɦ3 ɧɚɜɨɡɚ, ɱɬɨ ɜɨɡɦɨɠɧɨ 

ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɢɯ ɨɱɢɫɬɤɢ ɩɪɢɦɟɧɹɬɶ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ ɞɥɹ 

ɨɪɨɲɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɧɚ ɩɥɨɳɚɞɢ 300-1000 ɝɚ. 

Ɉɞɧɚɤɨ, ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɧɚɜɨɡɚ ɄɊɋ ɧɭɠɞɚɸɬɫɹ ɜ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ: 

 - ɫɨɤɪɚɳɟɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ (ɩɪɨɦɟɠɭɬɨɱɧɵɯ) ёɦɤɨɫɬɟɣ; 

- ɪɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ – ɬɮ ɢ ɠɮ; 

- ɬɮ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɜ ɤɨɦɩɨɫɬ ɢ ɞɚɥɟɟ ɛɢɨɝɭɦɭɫ, ɩɨɜɵɲɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɧɢɠɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɮ;  

- ɠɮ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɜ ɩɨɥɢɞɢɫɩɟɪɫɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɠɢɞɤɢɯ 

ɭɞɨɛɪɟɧɢɣ, ɤɨɬɨɪɵɟ ɜɨɡɦɨɠɧɨ ɜɧɨɫɢɬɶ ɧɚ ɩɨɥɹ ɢ ɜɵɪɚɳɢɜɚɬɶ ɫɟɥɶɫɤɨɯɨɡɹɣ-

ɫɬɜɟɧɧɵɟ ɤɭɥɶɬɭɪɵ ɞɨɠɞɟɜɚɧɢɟɦ ɫ ɩɨɦɨɳɶɸ ɫɨɜɪɟɦɟɧɧɵɯ ɦɨɛɢɥɶɧɵɯ ɭɫɬɚ-

ɧɨɜɨɤ; 

- ɪɚɡɪɚɛɨɬɤɚ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɧɟɩɪɟɪɵɜɧɨ 

ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɢ ɤɪɭɝɥɨɝɨɞɢɱɧɨ ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɧɚɜɨɡ ɄɊɋ. 

Ⱦɥɹ ɨɬɜɟɬɚ ɧɚ ɞɚɧɧɵɣ ɜɨɩɪɨɫ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧ-

ɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ ɧɚ ɦɟɥɢ-

ɨɪɚɬɢɜɧɵɯ ɫɢɫɬɟɦɚɯ. 

ɂɦɟɟɬɫɹ ɨɩɵɬ ȼɇɉɈ «ɉɪɨɝɪɟɫɫ» Д25, 101Ж ɩɨ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚɜɨɡɚ ɄɊɋ 

ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ ɞɥɹ ɤɨɪɦɨɜɨɝɨ ɫɟɜɨɨɛɨɪɨɬɚ (ɬɚɛɥɢɰɚ 1.1).  

Ɉɩɵɬ ɩɨɤɚɡɵɜɚɟɬ (ɬɚɛɥɢɰɚ 1.1), ɱɬɨ ɩɪɢ ɨɪɨɲɟɧɢɢ ɠɮ ɞɨɫɬɢɝɚɟɬɫɹ ɜɵɫɨ-

ɤɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɤɭɥɶɬɭɪ ɤɨɪɦɨɜɨɝɨ ɫɟɜɨɨɛɨɪɨɬɚ. ɍɪɨɠɚɣɧɨɫɬɶ ɤɨɪɦɨɣ 

ɫɜɟɤɥɵ ɫɨɫɬɚɜɥɹɟɬ 60 ɬ/ɝɚ, ɚ ɭɪɨɠɚɣɧɨɫɬɶ ɦɧɨɝɨɥɟɬɧɢɯ ɬɪɚɜ – 40 ɬ/ɝɚ. ɋɥɟɞɨ-

ɜɚɬɟɥɶɧɨ, ɜ ɫɨɫɬɚɜɟ ɠɮ ɢɦɟɟɬɫɹ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ.  
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Ɍɚɛɥɢɰɚ 1.1 – ɋɨɫɬɚɜ ɤɨɪɦɨɜɨɝɨ ɫɟɜɨɨɛɨɪɨɬɚ ɢ ɨɛɴɟɦ ɠɮ ɧɚɜɨɡɚ, ɜɧɨɫɢɦɵɯ 

ɩɨɞ ɤɭɥɶɬɭɪɵ (ɩɨ ɞɚɧɧɵɦ ȼɇɉɈ «ɉɪɨɝɪɟɫɫ») 

№ 

ɩ/ɩ 

Ʉɭɥɶɬɭɪɵ 

ɫɟɜɨɨɛɨɪɨɬɚ 

ɉɥɨ-
ɳɚɞɶ, 
ɝɚ 

ɍɪɨɠɚɣ-
ɧɨɫɬɶ, ɬ/ɝɚ 

Ɉɛɴɟɦ ɫɬɨɤɨɜ 

ɦ3/ɝɚ 
ɧɚ ɭɱɚɫɬɨɤ,  
ɬɵɫ. ɦ3 

1 ɦɧɨɝɨɥɟɬɧɢɟ ɬɪɚɜɵ 160 40 200 32,0 

2 ɫɜɟɤɥɚ ɤɨɪɦɨɜɚɹ 40 60 500 20,0 

3 ɦɧɨɝɨɥɟɬɧɢɟ ɬɪɚɜɵ 145 40 230 33,4 

4 
ɞɨɥɝɨɥɟɬɧɢɟ ɤɭɥɶɬɭɪɧɵɟ 
ɩɚɫɬɛɢɳɚ 

170 40 250 42,5 

5 ɦɧɨɝɨɥɟɬɧɢɟ ɬɪɚɜɵ 183 40 250 45,2 

6 
ɞɨɥɝɨɥɟɬɧɢɟ ɤɭɥɶɬɭɪɧɵɟ 
ɩɚɫɬɛɢɳɚ 

74 40 250 18,5 

7 
ɞɨɥɝɨɥɟɬɧɢɟ ɤɭɥɶɬɭɪɧɵɟ 
ɩɚɫɬɛɢɳɚ 

91 40 250 20,0 

 

ɈɈɋɀ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɢɡ ɚɫɛɨɰɟɦɟɧɬɧɵɯ ɬɪɭɛ ȼɌ-9 ɂ ȼɌ-12 ɞɥɹ ɭɫɥɨɜɢɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɠɞɟɜɚɥɶɧɵɯ ɦɚɲɢɧ ȾȾɇ-70 ɢ ȾɄɒ-64 «ȼɨɥɠɚɧɤɚ» Д55Ж. ɋɥɟ-

ɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɟɬɶ ɫɨɫɬɚɜɢɥ ɧɟ ɛɨɥɟɟ 12 

ɥɟɬ Д25Ж. Ⱦɚɥɶɧɟɫɬɪɭɣɧɚɹ ɦɚɲɢɧɚ ȾȾɇ-70 ɧɚɞɟɠɧɨ ɪɚɛɨɬɚɟɬ ɩɪɢ ɩɨɥɢɜɟ ɫ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟɦ ɠɮ, ɧɨ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɞɥɹ 

ɨɩɟɪɚɬɨɪɨɜ-ɩɨɥɢɜɚɥɶɳɢɤɨɜ. Ʉɨɥɟɫɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ȾɄɒ-64 ɩɟɪɢɨɞɢɱɟɫɤɢ 

ɡɚɛɢɜɚɸɬɫɹ ɫɬɨɤɚɦɢ Д25Ж. ɉɨɥɢɜɧɚɹ ɧɨɪɦɚ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 200-500 

ɦ3/ɝɚ. 

Ⱦɥɹ ɭɫɥɨɜɢɣ ɀɄ «ȼɨɪɨɧɨɜɨ» Д25Ж ɢ ɩɪɢɧɹɬɨɝɨ ɤɨɪɦɨɜɨɝɨ ɫɟɜɨɨɛɨɪɨɬɚ ɩɨ-

ɥɢɜɧɚɹ ɧɨɪɦɚ ɠɮ ɫɨɫɬɚɜɥɹɟɬ 80–100 ɦ3/ɝɚ ɩɪɢ ɞɨɡɚɯ 100–120 ɤɝ/ɝɚ ɚɡɨɬɚ. ȼ ɩɟ-

ɪɢɨɞ ɜɟɝɟɬɚɰɢɢ ɤɭɥɶɬɭɪ ɩɪɨɜɨɞɢɬɫɹ 3–4 ɩɨɥɢɜɚ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ. ɀɢɞɤɚɹ 

ɮɪɚɤɰɢɹ ɄɊɋ Д15Ж ɜ ɤɚɱɟɫɬɜɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɈȺɈ 

«Ⱥɝɪɨɮɢɪɦɚ Ɇɰɟɧɫɤɚɹ» Ɉɪɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ 2300 

ɝɚ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɤɨɪɦɨɜɵɯ ɤɭɥɶɬɭɪ, ɝɞɟ ɩɪɢɦɟɧɹɟɬɫɹ «ɩɨɥɢɜ ɩɪɢ 

ɜɫɩɚɲɤɟ». ɋɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ ɜ ɩɪɨɛɚɯ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 0,217 %, ɜ 

ɬɨɦ ɱɢɫɥɟ: ɚɦɦɢɚɱɧɨɝɨ ɚɡɨɬɚ — 0,006 %, ɮɨɫɮɨɪɚ —0,69 % ɢ ɤɚɥɢɹ — 2,42 %.  
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɯɚɪɚɤɬɟɪɢɡɭ-

ɟɬɫɹ ɧɟɫɬɚɛɢɥɶɧɵɦ ɫɨɫɬɚɜɨɦ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɜɡɜɟɲɟɧɧɵɯ ɜɟ-

ɳɟɫɬɜ Д10Ж. ȼ ɬɚɛɥɢɰɟ 1.3 ɩɪɢɜɨɞɢɬɫɹ ɯɢɦɢɱɟɫɤɢɣ ɧɚɜɨɡɚ.  

Ɍɚɛɥɢɰɚ 1.2 – ɏɢɦɢɱɟɫɤɢɣ, ɫɚɧɢɬɚɪɧɨ-ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɣ ɢ ɫɚɧɢɬɚɪɧɨ-ɩɚ-

ɪɚɡɢɬɨɥɨɝɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɠɮ («ɐɟɧɬɪ ɝɢɝɢɟɧɵ ɢ ɷɩɢɞɟɦɢɨɥɨɝɢɢ», ɝ. Ɇɰɟɧɫɤ) 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢɧɝɪɟɞɢɟɧɬɚ 

ȿɞ.ɢɡɦ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɢɞɚ ɫɬɨɤɨɜ 

ɀɢɞɤɚɹ ɮɪɚɤɰɢɹ ɧɚɜɨɡɚ 

16.07 24.09 17.07 25.09 ɋɪ. 

ph - 7,8 7,4 7,0 7,0 7,3 

ȼɡɜɟɲɟɧɧɵɟ ɜɟ-
ɳɟɫɬɜɚ 

ɦɝ/ɞɦ3 11418,9 2687,5 - - 7053,2 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ - 4919,5 17491,5 - - 11205,5 

Ⱥɡɨɬ ɚɦɦɢɚɱ-
ɧɵɣ 

- 129,97 645,4 112,0 125,0 253,1 

ɇɢɬɪɚɬɵ - 166,6 123,4 - - 146,0 

ɇɢɬɪɢɬɵ - 7,13 4,3 - - 5,72 

Ʉɚɥɢɣ ɨɛɳ. -   437,0 1000,0 778,5 

Ʉɚɥɶɰɢɣ - 446,09 1252,5 - - 849,3 

Ɇɚɝɧɢɣ - 200,86 455,6 -  328,23 

ɓɟɥɨɱɧɨɫɬɶ ɦɨɥɶ/ɞɦ3 38,5 175,0 -  106,75 

Ɏɨɫɮɨɪ ɨɛɳ.  - - 103,0 1400,0 757,50 

ɏɥɨɪɢɞɵ - 232,3 1300,00 - - 766,15 

ɋɭɥɶɮɚɬɵ - 1648,27 3718,0 - - 2683,14 

Ⱥɡɨɬ ɨɛɳɢɣ ɦɝ/ɞɦ3   2500,0 300,0 1400,0 

ɉɚɬɨɝɟɧɧɵɟ  
ɷɧɬɟɪɨɛɚɤɬɟɪɢɢ 

ȼ 3000 ɦɥ ɇɟ ɨɛɧ. ɇɟ ɨɛɧ. ɇɟ ɨɛɧ. ɇɟ ɨɛɧ. ɇɟ ɨɛɧ. 

əɣɰɚ ɝɟɥɶɦɢɧ-
ɬɨɜ 

- ɇɟ ɨɛɧ. ɇɟ ɨɛɧ. ɇɟ ɨɛɧ. ɇɟ ɨɛɧ. ɇɟ ɨɛɧ. 

Ʉɚɥɢɣ + ɦɝ/ɞɦ3 408,5 2590,2 - - 1500,2 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɨɜ ɧɚɜɨɡ ɜɤɥɸɱɚɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɛɢɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ: ɚɡɨɬ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɚ; ɤɚɥɢɣ; 

ɮɨɫɮɨɪ ɢ ɞɪ. ɷɥɟɦɟɧɬɵ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚ-

ɰɢɢ. ɋɨɨɬɧɨɲɟɧɢɟ NPK = 1,85: 1,0:1,03 ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɶ 
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ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜ ɫɬɨɤɚɯ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɭɞɨɛɪɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣ-

ɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. ɉɪɢ ɞɚɧɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɜ ɛɚɥɚɧɫɟ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ ɧɟ 

ɯɜɚɬɚɟɬ ɤɚɥɢɹ, ɧɨ ɜ ɢɡɛɵɬɤɟ ɫɨɞɟɪɠɢɬɫɹ ɚɡɨɬ.  

ɇɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɶ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɪɚɜɥɹɬɶ ɜɧɟɫɟɧɢɟɦ ɦɢɧɟɪɚɥɶ-

ɧɵɯ ɭɞɨɛɪɟɧɢɣ. ɂɡ ɩɪɚɤɬɢɤɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɧɨɪɦɚɥɶɧɵɦ ɫɨɨɬɧɨɲɟ-

ɧɢɟɦ NPK ɹɜɥɹɟɬɫɹ 1,4 :1,0: 1,6. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɠɮ ɧɟɨɛ-

ɯɨɞɢɦɨ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭɜɟɥɢɱɢɬɶ ɤɚɥɢɣ, ɡɚ ɫɱɟɬ ɜɧɟɫɟɧɢɹ ɤɚɥɢɣɧɵɯ ɭɞɨɛɪɟ-

ɧɢɣ ɜ ɩɨɱɜɭ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɄɊɋ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 10-119-96 «ɍɞɨɛɪɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɟ». ɏɢ-

ɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɜ ɠɮ ɩɚɬɨɝɟɧɧɵɯ ɷɧɬɟɪɨɛɚɤɬɟɪɢɣ ɢ 

ɹɢɰ ɝɟɥɶɦɢɧɬɨɜ (ɬɚɛɥɢɰɚ 1.3). 

Ɉɩɵɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɈɈɋɀ Д103, 141Ж ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɤɚɤ ɫɢɫɬɟɦɵ 

ɨɪɨɲɟɧɢɹ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ ɫ ɧɢɡɤɢɦ ɩɥɨɞɨɪɨɞɢɟɦ ɩɨɱɜ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ 

ɞɟɮɢɰɢɬ ɨɪɝɚɧɢɤɢ, ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɝɪɨɥɚɧɞ-

ɲɚɮɬɨɜ ɨɛɥɚɞɚɸɳɢɯ ɧɢɡɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɫɜɨɣɫɬɜ. 

ɉɪɢ ɩɨɞɛɨɪɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɞɥɹ ɨɪɨɲɟɧɢɹ ɧɚ ɈɈɋɀ ɪɭ-

ɤɨɜɨɞɫɬɜɭɸɬɫɹ: ɜɵɫɨɤɢɦ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟɦ ɢ ɜɵɧɨɫɨɦ ɛɢɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ ɫ 

ɭɪɨɠɚɟɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɢ ɞɨɨɱɢɫɬɤɢ ɠɢɜɨɬɧɨɜɨɞ-

ɱɟɫɤɢɯ ɫɬɨɤɨɜ; ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɬɚɛɢɥɶɧɵɣ ɜɵɫɨɤɢɣ ɭɪɨɠɚɣ ɛɢɨ-

ɦɚɫɫɵ; ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɩɨ ɭɯɨɞɭ 

ɢ ɭɛɨɪɤɟ ɭɪɨɠɚɹ. Ɇɟɥɢɨɪɚɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ ɢ ɚɧɚɥɨɝɢɱɧɵɯ ɩɨ ɭɞɨɛɪɢɬɟɥɶɧɵɦ ɫɜɨɣɫɬɜɚɦ ɫɬɨɱ-

ɧɵɯ ɜɨɞ ɫɥɟɞɭɟɬ ɭɫɬɪɚɢɜɚɬɶ ɫ ɤɪɭɝɥɨɝɨɞɨɜɵɦ ɩɪɢɟɦɨɦ ɫɬɨɤɨɜ ɜ ɧɚɤɨɩɢɬɟɥɢ ɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚ ɭɞɨɛɪɟɧɢɟ ɢ ɨɪɨɲɟɧɢɟ ɜ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ.  

Ɋɚɫɱёɬ ɝɨɞɨɜɵɯ ɧɨɪɦ ɜɧɟɫɟɧɢɹ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ mɠɮ ɜɟɞɟɬɫɹ ɩɨ 

ɬɪɟɦ ɝɥɚɜɧɵɦ ɩɢɬɚɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɚɦ – ɚɡɨɬɭ, ɮɨɫɮɨɪɭ, ɤɚɥɢɸ. Ɂɚ ɪɚɫɱёɬɧɭɸ 

ɝɨɞɨɜɭɸ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɭɸ ɩɨ ɫɟɜɨɨɛɨɪɨɬɭ ɧɨɪɦɭ ɜɧɟɫɟɧɢɹ ɠɢɜɨɬɧɨɜɨɞɱɟ-

ɫɤɢɯ ɫɬɨɤɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɨɞɧɚ ɢɡ ɬɪɟɯ ɪɚɫɱɟɬɧɵɯ. Ƚɨɞɨɜɚɹ ɧɨɪɦɚ ɜɧɟɫɟɧɢɹ ɠɢ-

ɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ Mɠɮ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 



 

 

32 

 

Ɇɫ = 103 В∙Кɜ Кɩ / NPK  ,                                       (1.1) 

ɝɞɟ 103 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɤ ɟɞɢɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ, В – ɜɵɧɨɫ NPK 

ɭɪɨɠɚɟɦ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɤɝ/ɝɚ; Ʉɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɦɟɳɟɧɢɹ 

ɜɵɧɨɫɚ NPK ɢɡ ɩɨɱɜɵ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ ɜɟɥɢɱɢɧɭ ɢɫɩɨɥɶɡɨɜɚɧɢɹ NPK ɠɢ-

ɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ ɜ ɭɫɥɨɜɢɹɯ ɩɨɱɜ ɪɚɡɥɢɱɧɨɝɨ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ; Ʉɩ 

– ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɚɡɨɬɚ ɜ ɚɦɦɢɚɱɧɨɣ ɮɨɪɦɟ: ɩɪɢ ɩɨɥɢɜɟ 

ɞɨɠɞɟɜɚɧɢɟɦ – 0,85; NPK – ɫɨɞɟɪɠɚɧɢɟ NPK ɜ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɚɯ, ɦɝ/ɥ.  

ȼɵɧɨɫ NPK ɭɪɨɠɚɟɦ (В) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɜɟɥɢɱɢɧɵ ɩɥɚɧɨ-

ɜɨɝɨ ɭɪɨɠɚɹ ɢ ɜɵɧɨɫɚ NPK. Ƚɨɞɨɜɭɸ Ɇɠɮ ɪɚɫɱɟɬɧɭɸ ɧɨɪɦɭ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 

ɢɡ ɯɢɦɢɱɟɫɤɢɯ ɚɧɚɥɢɡɨɜ ɩɪɨɛ NPK ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɧɟɱɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ, ɧɚɩɪɢ-

ɦɟɪ, ɢɡ ɦɟɯɚɧɢɱɟɫɤɢɯ ɛɢɨɪɟɚɤɬɨɪɨɜ (ɬɚɛɥɢɰɚ 1,4). 

ȼ ɬɚɛɥɢɰɟ 1.3 ɞɚёɬɫɹ ɯɢɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɠɮ ɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ 

ɩɨ ɷɬɚɩɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɞɥɹ ɨɪɨɲɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɤɭɥɶɬɭɪ. 

Ɍɚɛɥɢɰɚ 1.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɱɢɳɟɧɧɨɣ ɠɮ ɤɨɦɩɥɟɤɫɚ «ȼɥɚɞɢɦɢɪɫɤɢɣ»  

ɉɨɤɚɡɚɬɟɥɢ ȿɞ. ɢɦɡ. 

Ɇɟɫɬɨ ɨɬɛɨɪɚ ɩɪɨɛ 

ɉɪɢɮɟɪɦɟɪ-
ɫɤɢɟ ɧɚɤɨɩɢ-

ɬɟɥɢ 

Ɋɟɡɟɪɜɭɚɪ ɭɡɥɚ 
ɫɦɟɲɟɧɢɹ 

Ⱦɨɠɞɟɜɚɥɶɧɚɹ ɦɚ-
ɲɢɧɚ 

pH  7,2 7,4 7,6 

W % 98,6 99,4 99,7 

HCO3
- ɦɝ/ɥ 3670 1622 600 

Cl- – 428 288 184 

SO4
2- – 58 34 8 

Ca2+ – 326 120 67 

Mg2+ – 131 106 69 

Na+ – 147 138 18 

NO3
- – ɫɥɟɞɵ ɫɥɟɞɵ ɫɥɟɞɵ 

Nɨɛɳ % 0,036 0,045 0,021 

Nɚɦɦɢɚɱ % 0,028 0,013 0,008 

P2O5 % 0,017 0,015 0,013 

K2O % 0,08 0,05 0,030 

ɋɨɞɟɪɠɚɧɢɟ ɱɚɫɬɢɰ ɪɚɡɦɟɪɨɦ, % 

1,0–0,5 ɦɦ  1,2 0,2 4,31 

0,5–0,25 ɦɦ  3,7 0,6 5,11 

<0,25 ɦɦ  95,1 99,2 90,58 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɚ (ɬɚɛɥɢɰɚ 

1.4) ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɨɱɢɳɟɧɧɨɣ ɠɮ ɜ ɜɢɞɟ ɩɨɥɢɞɢɫɩɟɪɫɧɨɣ ɫɢ-

ɫɬɟɦɵ. Ʉ ɧɟɝɚɬɢɜɧɵɦ ɦɨɦɟɧɬɚɦ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɚ ɫɥɟɞɭɟɬ ɨɬɧɟ-

ɫɬɢ ɫɧɢɠɟɧɢɟ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ ɢ ɤɚɥɶɰɢɹ.  

Ⱦɥɹ ɜɧɟɫɟɧɢɹ ɠɮ ɜ ɩɨɱɜɭ ɟё ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɛɚɜɥɹɬɶ, ɜɧɨɫɢɬɶ ɜɦɟɫɬɟ ɫ ɜɨ-

ɞɨɣ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɦɚɥɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɞɨɠɞɹ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɥɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɩɨɱɜ, ɧɚ ɤɨɬɨɪɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɬɢɥɢɡɚɰɢɹ 

ɠɮ. Ⱦɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɭɜɥɚɠɧɟɧɢɹ ɩɨɱɜ ɫ ɧɢɡɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɞɨɠɞɹ ɪɟ-

ɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ȾɆ.  

ɋɬɨɱɧɵɟ ɜɨɞɵ ɄɊɋ ɩɪɢɦɟɧɹɟɦɨ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ, ɧɭɠɞɚɸɬɫɹ ɜ 

ɨɱɢɫɬɤɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɨɱɧɵɯ 

ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦ ɞɥɹ ɜɵɛɨɪɚ ɫɯɟɦɵ ɨɱɢɫɬɤɢ, ɫɨɫɬɚɜɚ ɨɩɟɪɚɰɢɣ, ɨɬ ɤɨ-

ɬɨɪɵɯ ɡɚɜɢɫɢɬ ɢɯ ɩɪɢɦɟɧɟɧɢɹ Д10, 21, 25, 33, 143Ж.  

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɄɊɋ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ ɧɟɨɛɯɨ-

ɞɢɦɨ ɨɫɜɨɛɨɞɢɬɶɫɹ ɨɬ ɬɨɤɫɢɱɧɵɯ ɢ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɩɪɟɜɪɚɬɢɬɶ ɠɮ ɜ 

ɩɨɥɢɞɢɫɩɟɪɫɧɭɸ ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ: ɜɨɞɵ ɢ ɬɜɟɪɞɭɸ 

ɮɪɚɤɰɢɸ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɱɢɳɟɧɧɵɟ ɜɨɞɵ ɩɨɞɜɟɪɝɧɭɬɶ ɨɤɢɫɥɟɧɢɸ ɫ ɩɨɦɨ-

ɳɶɸ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ, ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɭɫɪɟɞɧɟɧɢɟ ɞɥɹ 

ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɢɜɨ-

ɞɢɬɫɹ ɩɟɪɟɪɚɛɨɬɤɚ ɢ ɩɨɞɝɨɬɨɜɤɚ ɠɮ ɤ ɭɬɢɥɢɡɚɰɢɢ ɧɚ ɀɄ «ȼɥɚɞɢɦɢɪɫɤɢɣ» Д25Ж, 

ɤɨɬɨɪɭɸ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɜɨɡɦɨɠɧɨ ɨɬɩɪɚɜɥɹɬɶ ɧɚ ɭɬɢɥɢɡɚɰɢɸ. 

ɇɨ ɡɞɟɫɶ ɨɫɬɚёɬɫɹ ɧɟ ɪɟɲёɧɧɵɦ ɝɥɚɜɧɵɣ ɜɨɩɪɨɫ ɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ 

ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɤ ɛɟɡɨɩɚɫɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɨɪɨɲɟɧɢɹ ɠɮ ɞɨɠɞɟɜɚ-

ɧɢɟɦ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. 

 

ȼɕȼɈȾɕ ɩɨ ɪɚɡɞɟɥɭ 1 

Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɞɨɠɞɟɜɚɧɢɟɦ ɤɪɭɩɧɨ 

ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɢ 

ɭɥɭɱɲɢɬɶ ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɱɜ, ɨɛɟɫɩɟɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶ-
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ɡɨɜɚɧɢɹ ɨɪɨɲɚɟɦɵɯ ɡɟɦɟɥɶ ɢ ɷɤɨɧɨɦɢɸ ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ ɢɫɬɨɱɧɢɤɨɜ ɨɪɨɲɟ-

ɧɢɹ. ɉɨɷɬɨɦɭ ɞɚɧɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɫɥɟɞɭɟɬ ɩɪɨɞɨɥɠɢɬɶ, ɬ.ɤ. ɧɟ ɪɟɲɟɧ ɪɹɞ ɡɚ-

ɞɚɱ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ ɢ ɫɨɡɞɚɬɶ ɧɨɜɵɟ ɪɟɫɭɪɫɧɵɟ ɫɛɟɪɟɝɚɸɳɢɟ 

ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɥɨɞɨɪɨɞɢɹ ɡɟɦɟɥɶ: 

- ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ Ɋɨɫɫɢɢ ɩɪɨɢɫɯɨɞɢɬ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɟ ɩɚɞɟɧɢɟ ɩɥɨ-

ɞɨɪɨɞɢɹ ɩɚɯɨɬɧɵɯ ɡɟɦɟɥɶ, ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɩɨɱɜɚɯ ɫɧɢ-

ɠɚɟɬɫɹ, ɨɬɦɟɱɚɟɬɫɹ ɩɨɜɫɟɦɟɫɬɧɨɟ ɩɚɞɟɧɢɟ ɝɭɦɭɫɚ ɜ ɩɨɱɜɚɯ. Ɍɚɤ ɜ Ʉɪɚɫɧɨɞɚɪ-

ɫɤɨɦ ɤɪɚɟ ɝɭɦɭɫ ɜ ɱɟɪɧɨɡɟɦɧɵɯ ɩɨɱɜɚɯ ɫɧɢɡɢɥɫɹ ɫ 7-8 % ɞɨ 4-5 %;  

- ɭɦɟɧɶɲɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɩɨɱɜɚɯ ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɨ ɫɨ 

ɫɧɢɠɟɧɢɟɦ ɩɨɝɨɥɨɜɶɹ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰɵ. Ɍɚɤ ɜ Ʉɪɚɫɧɨɞɚɪɫɤɨɦ ɤɪɚɟ ɢ Ɋɨɫɬɨɜ-

ɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚɛɥɸɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɩɨɝɨɥɨɜɶɹ ɄɊɋ. Ⱦɨɡɵ ɜɧɟ-

ɫɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ ɨɬ ɠɢɜɨɬɧɵɯ ɧɟ ɩɪɟɜɵɲɚɸɬ 1 ɬ/ɝɚ, ɩɪɢ ɧɟɨɛ-

ɯɨɞɢɦɨɣ ɞɨɡɟ 5-7 ɬ/ɝɚ ɞɥɹ ɇɟɱɟɪɧɨɡɟɦɶɹ ɢ 10-15 ɬ/ɝɚ ɞɥɹ ɸɠɧɵɯ ɪɟɝɢɨɧɨɜ Ɋɨɫ-

ɫɢɢ; 

- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɨɣ ɷɮɮɟɤɬɢɜɧɨ-

ɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ. Ɍɟɯɧɨɥɨɝɢɢ ɠɢɜɨɬɧɨ-

ɜɨɞɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɢɫɩɨɥɶɡɭɸɬ ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɜɲɢɟ ɦɚɲɢɧɵ ɞɥɹ ɩɟɪɟɪɚ-

ɛɨɬɤɢ ɧɚɜɨɡɚ: ɫɢɬɚ, ɝɪɨɯɨɬɵ ɫɟɩɚɪɚɬɨɪɵ ɢ ɞɪ., ɤɨɬɨɪɵɟ ɛɵɥɢ ɚɤɬɭɚɥɶɧɵ ɜ ɫɟ-

ɪɟɞɢɧɟ ɢ ɤɨɧɰɟ 20 ɜɟɤɚ; 

- ɩɨɥɭɱɚɸɬ ɪɚɡɜɢɬɢɟ ɧɨɜɵɟ ɪɟɫɭɪɫɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ 

ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɪɚɡɞɟɥɟɧɢɟɦ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ: 

ɠɢɞɤɭɸ ɢ ɬɜɟɪɞɭɸ. Ɉɞɧɚɤɨ, ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ 

ɭɫɬɚɪɟɜɲɢɟ ɫɪɟɞɫɬɜɚ ɭɬɢɥɢɡɚɰɢɢ, ɢɦɟɸɳɢɟ ɧɢɡɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɧɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɥɠɧɨɝɨ ɤɚɱɟɫɬɜɚ ɢ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɥɢɜɚ; 

 - ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɭɬɢɥɢɡɚɰɢɢ – ɪɚɡɪɚɛɨɬɤɚ ɪɟɠɢɦɚ ɨɪɨɲɟ-

ɧɢɹ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ ɫɨɜɪɟɦɟɧɧɵɦɢ ɞɨɠɞɟɜɚɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ ɧɚ ɚɝɪɨ-

ɥɚɧɞɲɚɮɬɚɯ ɡɧɚɱɢɬɟɥɶɧɨ ɭɞɚɥёɧɧɵɯ ɨɬ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ, ɝɞɟ 

ɠɢɞɤɭɸ ɮɪɚɤɰɢɸ ɦɨɠɧɨ ɜɧɨɫɢɬɶ ɪɚɜɧɨɦɟɪɧɨ ɧɚ ɩɨɥɹ ɫ ɧɢɡɤɨɣ ɢɧɬɟɧɫɢɜɧɨ-

ɫɬɶɸ ɞɨɠɞɹ ɜ ɩɨɱɜɭ; 
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- ɨɬɫɭɬɫɬɜɢɟ ɞɨɫɬɚɬɨɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɪɚɡɛɚɜɥɟɧɢɸ ɨɛɴɟɦɨɜ ɠɮ ɩɪɢ-

ɪɨɞɧɨɣ ɜɨɞɨɣ ɢɫɬɨɱɧɢɤɨɜ ɨɪɨɲɟɧɢɹ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɤɨɧɨ-

ɦɢɸ «ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ» ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɤɭɥɶɬɭɪ ɫɟɜɨɨɛɨɪɨɬɚ; 

- ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ ɩɪɢɝɨɞɧɨɫɬɶ «ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ» ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɞɨɠ-

ɞɟɜɚɧɢɟɦ ɤɭɥɶɬɭɪ ɧɚ ɱɟɪɧɨɡɟɦɧɵɯ ɩɨɱɜɚɯ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɫɢɫɬɟɦɚɯ ɜ Ʉɪɚɫɧɨ-

ɞɚɪɫɤɨɦ ɤɪɚɟ; 

ɂɡɭɱɢɜ ɫɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ ɩɨ ɧɟɩɪɟɪɵɜɧɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɢ ɤɪɭɝɥɨɝɨɞɢɱ-

ɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɧɚɜɨɡɚ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɫɢɫɬɟɦɚɯ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɧɚɭɱɧɚɹ 

ɩɪɨɛɥɟɦɚ ɢ ɪɚɛɨɱɚɹ ɝɢɩɨɬɟɡɚ, ɩɨɫɬɚɜɥɟɧɵ ɰɟɥɶ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

ɇɚɭɱɚɹ ɩɪɨɛɥɟɦɚ. ɉɨɬɟɪɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ 

ɜ ɩɨɱɜɚɯ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ ɧɨɫɢɬ ɩɪɨɝɪɟɫɫɢɜɧɵɣ ɯɚɪɚɤɬɟɪ, ɱɬɨ ɜɟɞɟɬ ɤ ɞɟɝɪɚɞɚ-

ɰɢɢ ɩɚɯɨɬɧɵɯ ɡɟɦɟɥɶ. ɋɨɡɞɚɧɢɟ ɪɟɫɭɪɫɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɧɚ ɀɄ ɩɨ ɧɟɩɪɟɪɵɜɧɨɣ 

ɩɟɪɟɪɚɛɨɬɤɟ ɧɚɜɨɡɚ ɢ ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɨɛɟɫɩɟɱɢ-

ɜɚɟɬɫɹ ɧɚ ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɟ: ɄɊɋ – ɧɚɜɨɡ – ɩɟɪɟɪɚɛɨɬɤɚ – ɭɬɢɥɢɡɚɰɢɹ – ɦɟɥɢ-

ɨɪɚɬɢɜɧɚɹ ɫɢɫɬɟɦɚ – ɭɪɨɠɚɣ – ɄɊɋ. Ɉɞɧɢɦ ɢɡ ɦɟɪɨɩɪɢɹɬɢɣ ɨɯɪɚɧɵ ɡɟɦɟɥɶ ɨɬ 

ɩɨɬɟɪɢ ɩɥɨɞɨɪɨɞɢɹ ɹɜɥɹɟɬɫɹ ɭɬɢɥɢɡɚɰɢɹ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ 

ɫɢɫɬɟɦɚɯ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɬ ɜɨɫɩɨɥɧɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢ ɭɥɭɱɲɟɧɢɟ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɭɪɨɠɚɟɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. 

Ɋɚɛɨɱɚɹ ɝɢɩɨɬɟɡɚ. Ɋɚɡɪɚɛɨɬɤɚ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ ɧɟɩɪɟɪɵɜɧɨɣ ɩɟɪɟɪɚ-

ɛɨɬɤɢ ɧɚɜɨɡɚ ɄɊɋ ɜ ɠɢɞɤɭɸ ɮɪɚɤɰɢɸ, ɨɛɥɚɞɚɸɳɭɸ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ, ɩɨɡɜɨɥɢɬ ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɨɱɢɳɟɧɧɵɟ ɠɢɜɨɬ-

ɧɨɜɨɞɱɟɫɤɢɟ ɫɬɨɤɢ ɞɨɠɞɟɜɚɧɢɟɦ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɩɨɱɜ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɨɪɨɲɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɧɚ ɚɝɪɨɥɚɧɞ-

ɲɚɮɬɚɯ. 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ 

ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɄɊɋ ɤ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɨɪɨɲɟɧɢɟɦ ɤɭɤɭɪɭɡɵ ɧɚ 

ɡɟɪɧɨ ɞɨɠɞɟɜɚɧɢɟɦ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜ. 
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Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ: 
- ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ 

ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɨɩɟɪɚɬɨɪɧɭɸ ɦɨɞɟɥɶ ɤɨɦɩɥɟɤɫɧɨɣ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ 

ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɬɟɥɹɬ 

ɄɊɋ ɧɚ ɨɬɤɨɪɦɟ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɟ-

ɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɜ ɠɢɞɤɭɸ ɮɪɚɤɰɢɸ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɪɟɠɢɦ ɨɪɨɲɟɧɢɹ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɢ ɢɫɫɥɟɞɨɜɚɬɶ ɢɡɦɟɧɟ-

ɧɢɟ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜɵ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ ɨɪɨɫɢ-

ɬɟɥɶɧɨɣ ɜɨɞɵ (Ɉȼ = ɠɮ +ɜɨɞɚ ɢɫɬɨɱɧɢɤɚ);  

- ɭɫɬɚɧɨɜɢɬɶ ɩɪɢɝɨɞɧɨɫɬɶ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɩɪɢ ɩɨɥɢɜɟ ɞɨɠɞɟɜɚɧɢɟɦ 

ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɞɚɪ-

ɫɤɨɝɨ ɤɪɚɹ. 
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2 ɊȺɁɊȺȻɈɌɄȺ ɈɉȿɊȺɌɈɊɇɈɃ ɆɈȾȿɅɂ ɍɌɂɅɂɁȺɐɂɂ  

ȾɈɀȾȿȼȺɇɂȿɆ ɀɂȾɄɈɃ ɎɊȺɄɐɂɂ ɌȿɅəɌ ɄɊɋ ɇȺ ɈɌɄɈɊɆȿ 

 

2.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɤɨɦɩɥɟɤɫɧɨɣ  

      ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɬɟɯɧɨɥɨɝɢɢ  

      ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ 

 

ɂɡ ɨɬɯɨɞɨɜ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɚɬɶ ɩɪɨɞɭɤɬ, ɤɨ-

ɬɨɪɵɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɢ ɩɨɱɜɵ ɜ ɨɪɝɚɧɢ-

ɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɹɯ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɤɨɦɩɥɟɤɫɧɵɟ ɫɯɟɦɵ 

ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɷɮɮɟɤɬɢɜɧɵ, ɩɨ-

ɜɵɲɚɸɳɢɟ ɩɥɨɞɨɪɨɞɢɟ ɩɨɱɜ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ, ɨɤɭɩɚɸɳɢɟɫɹ ɜ ɜɢɞɟ 

ɩɪɢɛɚɜɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɭɪɨɠɚɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ.  

Ɉɞɧɢɦ ɢɡ ɪɟɲɟɧɢɣ ɩɨ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɄɊɋ ɞɨɥɠɧɨ ɢɞɬɢ ɩɨ ɩɭɬɢ ɭɬɢ-

ɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɧɚɜɨɡɚ ɧɚ ɩɨɥɹɯ ɨɪɨɲɟɧɢɹ ɞɨɠɞɟɜɚɧɢɟɦ, ɩɪɢ ɤɨɬɨ-

ɪɨɦ ɫɨɡɞɚɸɬɫɹ ɭɫɥɨɜɢɹ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɩɨɞɚɱɢ ɠɢɞɤɢɯ ɨɬɯɨɞɨɜ ɧɚ ɩɨɥɹ ɜ ɩɟ-

ɪɢɨɞ ɜɵɪɚɳɢɜɚɧɢɹ ɤɭɥɶɬɭɪ, ɚ ɫɚɦɢ ɨɬɯɨɞɵ ɧɚɤɚɩɥɢɜɚɬɶ ɤɪɭɝɥɨɝɨɞɢɱɧɨ ɢ ɪɚɜ-

ɧɨɦɟɪɧɨ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɝɨɬɨɜɢɬɶ ɜ ɛɢɨɪɟɚɤɬɨɪɚɯ.  

ɀɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ (ɀɄ) ɧɚɞɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɷɥɟɦɟɧɬ ɩɪɢ-

ɪɨɞɨɨɛɭɫɬɪɨɣɫɬɜɚ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ ɩɨɥɭɱɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ 

ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɦ ɩɨɜɵɲɟɧɢɢ ɟɟ ɤɚɱɟɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɤɪɭɝɥɨɝɨɞɢɱɧɭɸ 

ɢ ɩɨɥɧɭɸ ɭɬɢɥɢɡɚɰɢɸ ɨɬɯɨɞɨɜ ɧɚ ɩɨɥɹɯ ɩɪɢ ɛɟɡɨɩɚɫɧɨɦ ɨɪɨɲɟɧɢɢ ɞɨɠɞɟɜɚ-

ɧɢɟɦ. ɉɪɢ ɞɚɧɧɨɦ ɩɨɞɯɨɞɟ ɀɄ, ɤɚɤ ɨɬɦɟɱɚɥɨɫɶ ɜɵɲɟ, ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ ɤɚɤ 

ɩɪɟɞɩɪɢɹɬɢɹ ɫ ɩɨɥɧɵɦ ɤɪɭɝɥɨɝɨɞɢɱɧɵɦ ɡɚɦɤɧɭɬɵɦ ɰɢɤɥɨɦ: ɩɪɨɞɭɤɰɢɹ ɠɢ-

ɜɨɬɧɨɜɨɞɫɬɜɚ → ɩɟɪɟɪɚɛɨɬɤɚ ɢ ɭɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɦɟɥɢɨɪɚ-

ɬɢɜɧɨɣ ɫɢɫɬɟɦɟ → ɭɪɨɠɚɣ → ɩɪɨɞɭɤɰɢɹ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢ-

ɜɚɬɶ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɩɥɟɤɫɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɡɟɦɟɥɶ ɨɬ ɞɟɝɪɚ-

ɞɚɰɢɢ ɢ ɡɚɳɢɬɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɨɬ ɧɚɜɨɡɚ, ɤɨ-

ɬɨɪɵɣ ɨɛɪɚɡɭɟɬɫɹ ɜ ɀɄ ɨɬ ɪɚɡɜɟɞɟɧɢɹ ɄɊɋ.  



 

 

38 

 

Ɇɟɬɨɞɨɥɨɝɢɱɟɫɤɢɦ ɫɢɫɬɟɦɧɵɦ ɩɨɞɯɨɞɨɦ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɨɩɟɪɚɬɨɪ-

ɧɨɣ ɦɨɞɟɥɢ, ɜ ɤɨɬɨɪɨɣ ɡɚɦɤɧɭɬɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɰɢɤɥ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸщɟɣ 

ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ (ɈɆ) ɞɟɥɢɬɫɹ ɧɚ 

ɬɪɢ ɩɨɞɫɢɫɬɟɦɵ, ɜɵɩɨɥɧɹɸɳɢɟɫɹ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɝɞɟ ɤɨɧɟɱɧɵɣ 

ɩɪɨɞɭɤɬ ɩɪɟɞɵɞɭɳɟɣ ɩɨɞɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɢɫɯɨɞɧɵɦ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɩɨɞ-

ɫɢɫɬɟɦɵ. Ɋɚɡɪɚɛɨɬɤɚ ɤɨɦɩɥɟɤɫɧɨɣ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɚɹ ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɬɟɯ-

ɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɫɢɫɬɟɦɧɨɦ ɭɪɨɜɧɟ 

ɩɨ ɫɯɟɦɟ (ɪɢɫɭɧɨɤ 2.1), ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨ-

ɞɟɥɢ (ɈɆ). 

 

 

Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ 

ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧ ɫɯɟɦɚɬɢɱɧɨ ɩɨɥɧɵɣ ɤɪɭɝɥɨɝɨɞɢɱɧɵɣ ɡɚɦɤɧɭ-

ɬɵɣ ɰɢɤɥ (ɩɪɨɞɭɤɰɢɹ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ → ɩɟɪɟɪɚɛɨɬɤɚ ɢ ɭɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ 

ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ → ɭɪɨɠɚɣ → ɩɪɨɞɭɤɰɢɹ ɠɢɜɨɬɧɨɜɨɞ-

ɫɬɜɚ) ɈɆ, ɭɩɪɚɜɥɟɧɢɟ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫɢɫɬɟɦɧɨ ɧɚ ɬɪёɯ ɭɪɨɜ-

ɧɹɯ (ɩɨɞɫɢɫɬɟɦɚɯ). Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɈɆ ɫɜɹɡɚɧɨ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɧɟ-

ɩɪɟɪɵɜɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɰɟɩɨɱɤɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɤɨɦɩɥɟɤɫɧɨɣ 

ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɚɹ ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚɜɨɡɧɵɯ 

ɫɬɨɤɨɜ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ ɞɨɠɞɟɜɚɧɢɟɦ.  
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ɍɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ ɜɵɩɨɥ-

ɧɹɟɬɫɹ ɧɚ 3-ɯ ɩɨɞɫɢɫɬɟɦɚɯ: ɩɨɞɫɢɫɬɟɦɚ 1 – ɩɨɞɝɨɬɨɜɤɚ ɧɚɜɨɡɚ ɤ ɩɟɪɟɪɚɛɨɬɤɟ; 

ɩɨɞɫɢɫɬɟɦɚ 2 – ɪɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɧɚ ɠɮ ɢ ɬɮ; ɩɨɞɫɢɫɬɟɦɚ 3 – 

ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɭɬɢɥɢɡɚɰɢɹ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢ-

ɫɬɟɦɟ. 

 

 2.2 Ɋɚɡɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ 

 

Ɉɩɟɪɚɬɨɪɧɚɹ ɦɨɞɟɥɶ ɤɨɦɩɥɟɤɫɧɨɣ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɚɹ ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɄɊɋ ɞɨɠɞɟɜɚɧɢɟɦ (ɈɆ) ɪɚɡɪɚɛɨɬɚɧɚ 

ɧɚ ɤɚɮɟɞɪɟ ɝɢɞɪɚɜɥɢɤɢ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɄȽȺɍ ɢ 

ɜɧɟɞɪɟɧɚ ɧɚ ɀɄ ɜ ɈɈɈ «ɋɨɸɡ-Ⱥɝɪɨ» ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ (ɤɥɚɫɬɟɪ 11) 

Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ (ɪɢɫɭɧɨɤ 2.2).  

 

Ɋɢɫɭɧɨɤ 2.2 – ɉɥɚɧ ɀɄ ɈɈɈ «ɋɨɸɡ-Ⱥɝɪɨ» 

Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ 
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Ɉɩɟɪɚɬɨɪɧɚɹ ɦɨɞɟɥɶ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ 

ɫɤɨɬɚ ɞɨɠɞɟɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɚ ɢ ɜɧɟɞɪɟɧɚ ɞɥɹ 5,0 ɬɵɫ. ɬɟɥɹɬ ɄɊɋ ɧɚ ɨɬɤɨɪɦɟ, 

ɤɚɤ ɤɨɦɩɥɟɤɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɥɭɱɟɧɢɟ ɤɨɧɟɱ-

ɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɜɢɞɟ ɠɢɞɤɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɞɨɛ-

ɪɟɧɢɹ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜ (Ɇɋɉ) ɢ ɩɨɜɵɲɟɧɢɹ 

ɭɪɨɠɚɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ Д56, 88, 96,110, 111Ж.  

ɈɆ ɜɤɥɸɱɚɟɬ 3-ɢ ɩɨɞɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚ-

ɸɳɟɣ ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ: 1 ɩɨɞɫɢ-

ɫɬɟɦɚ – ɩɨɞɝɨɬɨɜɤɚ ɧɚɜɨɡɚ ɤ ɩɟɪɟɪɚɛɨɬɤɟ; 2 ɩɨɞɫɢɫɬɟɦɚ – ɪɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɧɵɯ 

ɫɬɨɤɨɜ ɧɚ ɠɮ ɢ ɬɮ: 3 ɩɨɞɫɢɫɬɟɦɚ – ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɭɬɢɥɢɡɚɰɢɹ ɠɮ 

ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ ɩɥɨɳɚɞɶɸ 292, ɝɚ. ɈɆ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɫɯɟɦɚɦɢ 1-3, ɤɨɬɨɪɵɟ ɞɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.3. ɋɯɟɦɚ 1 – ɉɨɞɝɨɬɨɜɤɚ ɧɚɜɨɡɚ. ɋɯɟɦɚ 

2 – Ɋɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɧɚ ɠ ɢ ɬɮ. ɋɯɟɦɚ 3 – ɍɬɢɥɢɡɚɰɢɹ ɠɮ ɧ. 

Ɉɩɢɫɚɧɢɟ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɈɆ.   

ɉɨɞɫɢɫɬɟɦɚ 1 – ɩɨɞɝɨɬɨɜɤɚ ɧɚɜɨɡɚ ɤ ɩɟɪɟɪɚɛɨɬɤɟ. 

ɉɨɞɫɢɫɬɟɦɚ 1 ɞɚɧɚ ɜ ɜɢɞɟ ɫɯɟɦɵ 1. Ɉɬɯɨɞɵ ɨɬ ɄɊɋ ɟɠɟɞɧɟɜɧɨ ɧɚɤɚɩɥɢɜɚ-

ɸɬɫɹ ɜ ɛɟɬɨɧɧɨɦ ɤɚɧɚɥɟ ɫ ɭɤɥɨɧɨɦ 0,05 – ɧɚɜɨɡɨɧɚɤɨɩɢɬɟɥɟ 1. ɇɚɜɨɡ ɩɨɫɬɟ-

ɩɟɧɧɨ ɩɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɭɤɥɨɧɭ ɤɚɧɚɥɚ, ɝɞɟ ɜɵɩɨɥɧɹɟɬɫɹ 

ɨɱɢɫɬɤɚ ɧɚɜɨɡɚ ɨɬ ɪɚɡɥɢɱɧɵɯ (ɜɤɥɸɱɟɧɢɣ) ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢ ɜɨɥɨɤɨɧ ɲɟɪɫɬɢ 

ɮɢɥɶɬɪɨɜɚɧɢɟɦ ɧɚ ɫɢɬɚɯ. ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨɩɭɫɬɢɦɵɣ ɪɚɡɦɟɪ ɫɢɬɧɵɯ ɨɬɜɟɪ-

ɫɬɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɤɚɱɟɫɬɜɨ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚɜɨɡɧɨɝɨ ɫɬɨɤɚ. Ɉɱɢ-

ɳɟɧɧɵɟ ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɧɚɫɨɫɨɦ PTS 4-80 ɩɟɪɟɤɚɱɢɜɚɸɬɫɹ ɜ ɭɫɪɟɞɧɢɬɟɥɶɧɭɸ 

ёɦɤɨɫɬɶ 3, ɟɫɥɢ ɫɬɨɤɢ ɫɨɞɟɪɠɚɬ ɩɚɬɨɝɟɧɧɭɸ ɦɢɤɪɨɮɥɨɪɭ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɤɚ-

ɪɚɧɬɢɧɧɭɸ ɩɥɨɳɚɞɤɭ. ɇɚɜɨɡ ɞɨɜɨɞɢɬɫɹ ɞɨ ɜɥɚɠɧɨɫɬɢ 92 % ɜɨɞɨɣ ɢɫɬɨɱɧɢɤɚ 

ɨɪɨɲɟɧɢɹ (ɂɈ) 16, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɩɪɟɜɪɚɳɚɬɶ ɜ ɩɨɥɢɞɢɫɩɟɪɫ-

ɧɭɸ ɫɢɫɬɟɦɭ ɝɨɦɨɝɟɧɢɡɚɬɨɪɨɦ TMV 9/4N – 4 ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɯ ɞɚɥɶɧɟɣɲɟɟ 

ɩɪɨɞɜɢɠɟɧɢɟ ɤ ɧɚɫɨɫɭ ɞɥɹ ɩɨɞɚɱɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɧɚ ɫɟɩɚɪɚɬɨɪ. 
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1. ɇɚɤɨɩɢɬɟɥɶ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ. 2. ɇɚɫɨɫ PTS 4-80. 3. Ɋɟɝɭɥɢɪɭɸɳɚɹ ɭɫɪɟɞɧɢɬɟɥɶɧɚɹ  

ɟɦɤɨɫɬɶ 6,2ɯ62ɯ4,8 ɦ. 4 Ɇɢɤɫɟɪ – ɝɨɦɨɝɟɧɢɡɚɬɨɪ TM V 9/4N. 5. ɇɚɫɨɫ PTS 4-100. 6. ɒɧɟɤɨ-
ɜɵɣ ɫɟɩɚɪɚɬɨɪ SB 780/0,75. 7. Ɋɟɡɟɪɜɭɚɪ ɞɥɹ ɯɪɚɧɟɧɢɹ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ. 8. ɇɚɫɨɫ PTS 4-80. 

9. Ɋɟɡɟɪɜɭɚɪ ɞɥɹ ɯɪɚɧɟɧɢɹ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ. 10. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɚɷɪɚɰɢɢ ɠɢɜɨɬ-
ɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ. 11. Ʉɨɦɩɪɟɫɫɨɪ. 12. ɇɚɫɨɫ ɞɥɹ ɩɨɞɚɱɢ ɠɮ; 13. ɍɫɪɟɞɧɢɬɟɥɶ ɠɢɜɨɬɧɨ-
ɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ. 14. ɇɚɫɨɫ ȿɌɈ 4-80. 15. Ⱦɨɠɞɟɜɚɥɶɧɚɹ ɦɚɲɢɧɚ. 16. ɂɫɬɨɱɧɢɤ ɱɢɫɬɨɣ 
ɜɨɞɵ. 

Ɋɢɫɭɧɨɤ 2.3 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ 

ɉɨɞɫɢɫɬɟɦɚ 2 – ɪɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɧыɯ ɫɬɨɤɨɜ ɧɚ ɠɮ ɢ ɬɮ (ɫɯɟɦɚ 2).   

ɇɚɫɨɫɨɦ 5 ɦɚɪɤɢ PTS 4-100 ɝɨɬɨɜɹɬɫɹ ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɵɟ ɧɚɜɨɡɧɵɟ 

ɫɬɨɤɢ, ɤɨɬɨɪɵɟ ɩɨɞɚɸɬɫɹ ɧɚ ɲɧɟɤɨɜɵɣ ɫɟɩɚɪɚɬɨɪ 6 ɦɚɪɤɢ SB 780/0,75. ɋɟɩɚ-

ɪɚɬɨɪ ɪɚɡɞɟɥɹɟɬ ɩɨɥɢɞɢɫɩɟɪɫɧɭɸ ɫɢɫɬɟɦɭ ɧɚ ɬɜɟɪɞɭɸ ɢ ɠɢɞɤɭɸ ɮɪɚɤɰɢɢ.  
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ɀɢɞɤɚɹ ɮɪɚɤɰɢɹ ɧɚɫɨɫɨɦ 8 PTS 4-80 ɩɨɞɚɟɬɫɹ ɜ ɤɚɪɚɧɬɢɧɧɵɣ ɪɟɡɟɪɜɭɚɪ ɢ 

ɨɬɬɭɞɚ ɫɚɦɨɬɟɤɨɦ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɦɟɯɚɧɢɱɟɫɤɢɟ ɛɢɨɪɟɚɤ-

ɬɨɪɵ 9. Ɍɜɟɪɞɚɹ ɮɪɚɤɰɢɹ ɢɞɟɬ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɩɟɪɟɪɚɛɨɬɤɭ Д22Ж. ɉɪɢ ɨɛɧɚɪɭ-

ɠɟɧɢɢ ɩɚɬɨɝɟɧɧɨɣ ɦɢɤɪɨɮɥɨɪɵ ɜɵɩɨɥɧɹɟɬɫɹ ɞɟɡɢɧɮɟɤɰɢɹ Д23Ж. 

ɉɨɞɫɢɫɬɟɦɚ 3 – ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɭɬɢɥɢɡɚɰɢɹ ɠɮ ɞɨɠɞɟɜɚ-

ɧɢɟɦ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ (ɫɯɟɦɚ 3).  

Ȼɢɨɪɟɚɤɬɨɪɵ 9 ɨɛɟɫɩɟɱɢɜɚɸɬ ɤɪɭɝɥɨɝɨɞɢɱɧɭɸ ɢ ɧɟɩɪɟɪɵɜɧɭɸ ɩɨɞɝɨ-

ɬɨɜɤɭ ɠɮ ɤ ɭɬɢɥɢɡɚɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ, ɷɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɧɚɱɚɥɟ ɠɮ 

ɩɨɫɬɭɩɚɟɬ ɨɬ ɫɟɩɚɪɚɬɨɪɚ 6 ɜ ɩɪɢёɦɧɭɸ ɟɦɤɨɫɬɶ 7 ɢ ɞɚɥɟɟ ɫɚɦɨɬёɤɨɦ ɜ ɩɭɫɬɨɣ 

ɛɢɨɪɟɚɤɬɨɪ 9 ɞɨ ɩɨɥɧɨɝɨ ɟɝɨ ɧɚɩɨɥɧɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɜ ɛɢɨɪɟɚɤɬɨɪɟ ɩɨɫɬɨɹɧɧɨ ɢ 

ɧɟɩɪɟɪɵɜɧɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ ɫ ɩɨɦɨɳɶɸ ɜɨɡɞɭɯɨɞɭɜɨɤ 10 ɞɥɹ ɜɵ-

ɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɚɷɪɨɛɧɨɣ ɮɟɪɦɟɧɬɚɰɢɢ ɠɮ. ɉɨɞɚɱɚ ɜɨɡɞɭɯɚ ɜɵɩɨɥɧɹɟɬɫɹ 

ɤɨɦɩɪɟɫɫɨɪɚɦɢ 11. ɂɡ ɧɚɩɨɥɧɟɧɧɵɯ ɛɢɨɪɟɚɤɬɨɪɨɜ ɠɮ ɩɨɞɚёɬɫɹ ɫɚɦɨɬёɤɨɦ 

(ɢɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚɫɨɫ) ɜ ɭɫɪɟɞɧɢɬɟɥɶ 13 ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɭɞɨɛɪɢɬɟɥɶɧɨɣ 

ɫɦɟɫɢ (ɜɨɞɚ+ ɠɮ - «ɨɪɨɫɢɬɟɥɶɧɚɹ ɜɨɞɚ»), ɤɨɬɨɪɚɹ ɩɨɞɚёɬɫɹ ɧɚɫɨɫɨɦ 14 ɦɚɪɤɢ 

ȿɌɈ 4-80 ɩɨ ɬɪɭɛɚɦ ɤ ɞɨɠɞɟɜɚɥɶɧɵɦ ɦɚɲɢɧɚɦ 15, ɝɞɟ ɭɬɢɥɢɡɢɪɭɟɬɫɹ ɧɚ ɩɨɥɹɯ 

ɨɪɨɲɟɧɢɹ. Ɏɟɪɦɚ ɪɚɫɩɨɥɨɠɟɧɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɢɫɬɨɱɧɢɤɭ ɨɪɨɲɟɧɢɹ ɜɵɲɟ ɩɨ 

ɪɟɥɶɟɮɭ ɦɟɫɬɧɨɫɬɢ. 

 

2.3 Ɉɫɧɨɜɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɭɩɪɚɜɥɟɧɢɸ  

       ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɶɸ ɧɚ ɬɪɟɯ ɩɨɞɫɢɫɬɟɦɚɯ  

 

ɉɨɞɫɢɫɬɟɦɚ 1 – ɩɨɞɝɨɬɨɜɤɚ ɧɚɜɨɡɚ ɤ ɩɟɪɟɪɚɛɨɬɤɟ.  

ɀɢɞɤɢɣ ɧɚɜɨɡ ɫ ɮɟɪɦɵ ɩɨɫɬɭɩɚɟɬ ɜ ɧɚɤɨɩɢɬɟɥɶɧɭɸ ɠɟɥɟɡɨɛɟɬɨɧɧɭɸ ɟɦ-

ɤɨɫɬɶ ɜ ɜɢɞɟ ɤɚɧɚɥɚ ɫ ɰɟɥɶɸ ɞɨɜɟɞɟɧɢɹ ɦɚɫɫɵ ɨɬɯɨɞɨɜ ɞɨ ɜɥɚɠɧɨɫɬɢ 92 %. Ɋɚɡ-

ɛɚɜɥɟɧɢɟ ɨɬɯɨɞɨɜ ɞɨ ɬɪɟɛɭɟɦɨɣ ɜɥɚɠɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜɨɞɨɣ ɂɈ. ȼɥɚɠɧɨɫɬɶ 

ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɩɪɢɛɨɪɨɦ ȼɂɆɋ -1ɍ ɟɠɟɞɧɟɜɧɨ. ɇɚɤɨɩɢɬɟɥɶ ɠɢɞɤɨɝɨ ɧɚɜɨɡɚ 

ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɢɡ ɠ/ɛ ɦɚɪɤɢ ȼ35 ɪɚɡɦɟɪɨɦ – 60ɯ10 ɦ, ɝɥɭɛɢɧɨɣ – 2 ɦ. Ⱦɧɨ 

ɧɚɤɨɩɢɬɟɥɹ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ ɛɟɬɨɧɚ ɦɚɪɤɢ ȼ35 ɬɨɥɳɢɧɨɸ 200 ɦɦ, ɤɨɬɨɪɵɣ 

ɭɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɭɬɪɚɦɛɨɜɚɧɧɨɟ ɳɟɛɟɧɨɱɧɨɟ ɨɫɧɨɜɚɧɢɟ ɬɨɥɳɢɧɨɣ 250ɦɦ. 
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ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɧɚɜɨɡ ɫɨɞɟɪɠɢɬ ɬɜɟɪɞɵɟ ɜɤɥɸɱɟɧɢɹ ɪɚɡɦɟɪɨɦ 30-250 ɦɦ 

(ɤɨɪɦɚ, ɫɨɥɨɦɚ, ɫɬɟɛɥɢ, ɲɟɪɫɬɶ). Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪɨɜ ɜɤɥɸɱɟɧɢɣ ɭɫɬɚ-

ɧɚɜɥɢɜɚɸɬ ɫɟɬɤɭ ɪɚɡɦɟɪɨɦ 20ɯ20 ɦɦ ɢ ɞɚɥɟɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɟɤɚɥɶɧɵɣ ɧɚɫɨɫ ɫ 

ɤɪɵɥɶɱɚɬɤɨɣ ɋɆ80-50-200/4 (Q=25ɦ3; ɇ=12,5 ɦ), ɤɨɬɨɪɵɣ ɫɧɚɛɠɚɸɬ ɞɜɭɦɹ 

ɧɨɠɚɦɢ, ɜɪɚɳɚɸɳɢɦɢɫɹ ɜɦɟɫɬɟ ɫ ɪɚɛɨɱɢɦ ɤɨɥɟɫɨɦ. ɗɬɨɬ ɫɩɨɫɨɛ ɩɪɢɦɟɧɹɟɬɫɹ 

ɞɥɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɡ ɤɚɧɚɥɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɫɬɨɤɢ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɭɫɪɟɞɧɢɬɟɥɶɧɭɸ ɟɦ-

ɤɨɫɬɶ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɪɟɡɟɪɜɭɚɪ ɫ ɪɚɡɦɟɪɚɦɢ ɜ 

ɩɥɚɧɟ 6,2ɯ6,2 ɦ ɝɥɭɛɢɧɨɣ 4,8 ɦ. Ɋɟɡɟɪɜɭɚɪ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɢɡ ɦɨɧɨɥɢɬɧɨɝɨ ɠɟ-

ɥɟɡɨɛɟɬɨɧɚ ɦɚɪɤɢ ȼ22,5. ɍɫɪɟɞɧɢɬɟɥɶ ɭɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɩɨɞɝɨɬɨɜɥɟɧɧɨɦ ɭɬɪɚɦ-

ɛɨɜɚɧɧɨɦ ɳɟɛɟɧɨɱɧɨɦ ɨɫɧɨɜɚɧɢɢ ɬɨɥɳɢɧɨɸ 250 ɦɦ. ȼ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɫɬɨɤɢ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɨɫɚɠɞɟɧɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɩɟ-

ɪɟɦɟɲɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɝɨɦɨɝɟɧɢɡɚɬɨɪɚ ɦɚɪɤɢ ɌMV-6/4N ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 130 ɦ3/ɱɚɫ. Ƚɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɚɹ ɫɦɟɫɶ ɩɨɞɚɟɬɫɹ ɧɚɫɨ-

ɫɨɦ PTS 4-100 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 100 ɦ3/ɱɚɫ ɧɚ ɫɟɩɚɪɚɬɨɪɧɭɸ ɫɬɚɧɰɢɸ. 

ɉɨɞɫɢɫɬɟɦɚ 2 – ɪɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɧɚ ɠɮ ɢ ɬɮ.  

ɇɚ ɫɟɩɚɪɚɬɨɪɧɨɣ ɫɬɚɧɰɢɢ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɭɫɬɪɚɢɜɚɸɬɫɹ ɢɡ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ 20 ɧɚ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ (ȽɈɋɌ 10178-85) ɫ 

ɦɚɪɤɨɣ ɩɨ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ W6.  

Ɂɞɚɧɢɟ ɫɟɩɚɪɚɬɨɪɧɨɣ ɫɬɚɧɰɢɢ – ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɜ ɩɥɚɧɟ 6,0ɯ4,0 ɦ ɜɵɫɨɬɨɣ 

4,5 ɦ. ɉɨɞ ɮɭɧɞɚɦɟɧɬɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɞɝɨɬɨɜɤɚ ɢɡ ɛɟɬɨɧɚ ɦɚɪɤɢ ȼ7,5 ɧɚ 

ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ ɩɨ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ W4 ɬɨɥɳɢɧɨɸ 200 ɦɦ, ɤɨɬɨɪɭɸ 

ɭɫɬɪɚɢɜɚɸɬ ɩɨ ɭɩɥɨɬɧɟɧɧɨɦɭ ɨɫɧɨɜɚɧɢɸ ɬɨɥɳɢɧɨɸ 250 ɦɦ. 

Ⱦɥɹ ɪɚɡɞɟɥɟɧɢɹ ɫɬɨɤɨɜ ɧɚ ɮɪɚɤɰɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɲɧɟɤɨɜɵɣ ɫɟɩɚɪɚɬɨɪ 

ɦɚɪɤɢ SB780-0,75, ɬɚɤ ɤɚɤ ɨɧ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɧɚɞɟɠɧɵɦ, ɩɪɨɢɡɜɨɞɢɬɟɥɶ-

ɧɵɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɟɛɭɟɦɨɟ ɤɚɱɟɫɬɜɨ ɩɪɢ ɪɚɡɞɟɥɟɧɢɢ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ. 

Ⱦɥɹ ɩɪɨɰɟɫɫɚ ɪɚɡɞɟɥɟɧɢɹ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɧɚ ɬɜɟɪɞɭɸ ɢ ɠɢɞɤɭɸ ɮɪɚɤɰɢɢ ɢɡ 

ɚɧɚɥɢɡɚ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ Д22, 60, 97Ж ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɩɚ-

ɪɚɦɟɬɪɚɦ ɲɧɟɤɨɜɵɣ ɫɟɩɚɪɚɬɨɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɭɸ ɢ ɧɟɩɪɟɪɵɜɧɭɸ ɩɟ-

ɪɟɪɚɛɨɬɤɭ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ. ɉɨɫɥɟ ɫɟɩɚɪɢɪɨɜɚɧɢɹ ɬɜɟɪɞɚɹ ɮɪɚɤɰɢɹ ɝɨɬɨɜɢɬɫɹ 
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ɤ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɸ Д22, 97Ж, ɚ ɠɢɞɤɚɹ ɮɪɚɤɰɢɹ ɤ ɩɟɪɟɪɚɛɨɬɤɟ ɜ ɛɢɨɪɟɚɤɬɨɪɚɯ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɟɞɟɥɚɯ ɮɟɪɦɵ. 

ɉɨ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɞɥɹ ɮɟɪɦɵ ɩɪɢɧɹɬ ɲɧɟɤɨɜɵɣ ɫɟɩɚɪɚɬɨɪ 

ɦɚɪɤɢ SB780-0,75 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 50 ɦ3ɱɚɫ, ɤɨɬɨɪɵɣ ɨɛɨɪɭɞɨɜɚɧ ɫɩɟɰɢ-

ɚɥɶɧɨɣ ɜɢɛɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɠɮ 

ɧɚ ɜɵɯɨɞɟ ɢ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱ-

ɧɵɦɢ ɦɚɲɢɧɚɦɢ ɩɨ ɫɩɨɫɨɛɭ ɪɚɡɞɟɥɟɧɢɹ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ. ɉɪɢɧɢɦɚɟɬɫɹ 2 ɫɟ-

ɩɚɪɚɬɨɪɚ ɦɚɪɤɢ SB780-0,75. 

Ɋɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ ɩɪɢ ɩɨɦɨɳɢ ɫɟɩɚɪɚɬɨɪɚ ɦɚɪɤɢ SB780-0,75 

ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ:  

- ɫɟɩɚɪɚɬɨɪ – ɭɫɬɪɨɣɫɬɜɨ ɫɚɦɨɨɱɢɳɚɸɳɟɟɫɹ; ɧɟ ɩɨɬɪɟɛɥɹɟɬ ɞɨɩɨɥɧɢɬɟɥɶ-

ɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɞɥɹ ɩɪɨɦɵɜɤɢ; 

- ɨɛɪɚɬɧɨɟ ɞɚɜɥɟɧɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɫɟɩɚ-

ɪɚɬɨɪɚ, ɦɨɠɧɨ ɦɟɧɹɬɶ ɢ ɩɨɥɭɱɚɬɶ ɬɮ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɫɭɯɢɯ ɜɟɳɟɫɬɜ 35-40 %; 

- ɢɡɦɟɧɹɹ ɩɨɥɨɠɟɧɢɟ ɩɪɨɬɢɜɨɜɟɫɨɜ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɦɨɠɧɨ ɦɟɧɹɬɶ ɜɥɚɠ-

ɧɨɫɬɶ ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ ɧɚ ɜɵɯɨɞɟ ɨɬ 33 ɞɨ 60 %; 

- ɠɢɞɤɨɫɬɶ, ɨɬɞɟɥёɧɧɭɸ ɫɟɩɚɪɚɬɨɪɨɦ, ɦɨɠɧɨ ɩɟɪɟɤɚɱɢɜɚɬɶ ɨɛɵɱɧɵɦ 

ɧɚɫɨɫɨɦ ɞɥɹ ɫɬɨɱɧɵɯ ɜɨɞ ɢɥɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɫɚɦɨɬɟɤɨɦ ɩɨ ɬɪɭɛɚɦ ɧɟɛɨɥɶ-

ɲɨɝɨ ɞɢɚɦɟɬɪɚ, ɩɨɫɤɨɥɶɤɭ ɜ ɧɟɣ ɫɨɞɟɪɠɢɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨ ɫɭɯɢɯ ɜɟɳɟɫɬɜ ɢ 

ɪɚɡɥɢɱɧɵɯ ɩɪɢɦɟɫɟɣ. ɀɮ ɫɨɞɟɪɠɢɬ ɬɨɥɶɤɨ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɟ ɬɜɟɪɞɵɟ ɱɚ-

ɫɬɢɰɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɪɚɫɬɜɨɪɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

- ɫɟɩɚɪɚɬɨɪ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɨɬɞɟɥɹɟɬ ɬɜɟɪɞɵɟ ɫɨ-

ɫɬɚɜɥɹɸɳɢɟ ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɜɥɚɠɧɨɫɬɶɸ ɩɪɢ ɜɵɫɨɤɨɦ ɄɉȾ; 

- ɡɚɳɢɬɚ ɞɜɢɝɚɬɟɥɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɤɨɣ ɩɪɢ ɩɪɟɤɪɚɳɟɧɢɢ ɩɨɞɚɱɢ 

ɫɬɨɤɨɜ. ȼɨɡɦɨɠɧɚ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɟɩɚɪɚɬɨɪɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. 

ɋɟɩɚɪɚɬɨɪ ɪɚɫɫɱɢɬɚɧ ɧɚ ɧɟɩɪɟɪɵɜɧɭɸ ɢ ɤɪɭɝɥɨɫɭɬɨɱɧɭɸ ɪɚɛɨɬɭ. ɋɟɩɚɪɚ-

ɬɨɪ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɡɞɟɥɟɧɢɹ 

ɧɚɜɨɡɚ ɄɊɋ – 80 %; ɜɥɚɠɧɨɫɬɶ ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ ɩɨɫɥɟ ɫɟɩɚɪɚɬɨɪɚ – 65-70 %; 

ɧɚɥɢɱɢɟ ɫɨɞɟɪɠɚɧɢɹ ɬɜɟɪɞɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɜ ɜɢɞɟ ɨɬɯɨɞɨɜ ɄɊɋ. Ɇɚɬɟɪɢɚɥ 
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ɢɡɝɨɬɨɜɥɟɧɢɹ ɲɧɟɤɚ – ɧɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ ɫ ɬɜɟɪɞɨɫɩɥɚɜɧɵɦ ɧɚɩɥɚɜɥɟɧɢɟɦ ɧɚ 

ɤɪɨɦɤɭ. ɋɢɬɨ – ɜɵɫɨɤɨɥɟɝɢɪɨɜɚɧɧɚɹ ɧɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ.  

ɀɢɞɤɚɹ ɮɪɚɤɰɢɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɤɚɪɚɧɬɢɧɧɵɣ ɪɟɡɟɪɜɭɚɪ ɟɦɤɨɫɬɶɸ 58,8 ɦ3 

ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɚɧɟ 3,5ɯ3,5 ɦ ɢ ɝɥɭɛɢɧɨɣ 4,8 ɦ, ɜɵɩɨɥɧɟɧɧɵɣ ɢɡ ɦɨɧɨɥɢɬɧɨɝɨ 

ɠɟɥɟɡɨɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ22,5. Ȼɟɬɨɧ ɭɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɩɨɞɝɨɬɨɜɥɟɧɧɨɟ ɭɬɪɚɦɛɨ-

ɜɚɧɧɨɟ ɳɟɛɟɧɨɱɧɨɟ ɨɫɧɨɜɚɧɢɟ ɬɨɥɳɢɧɨɣ 250 ɦɦ. 

ɉɨɞɫɢɫɬɟɦɚ 3 – ɭɬɢɥɢɡɚɰɢɹ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ 

         ɫɢɫɬɟɦɟ.  

Ɋɟɡɟɪɜɭɚɪ ɞɥɹ ɯɪɚɧɟɧɢɹ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ – ɦɟɯɚɧɢɱɟɫɤɢɣ ɛɢɨɪɟɚɤɬɨɪ 

(ɆȻɊ), ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ёɦɤɨɫɬɶ ɜ ɜɵɟɦɤɟ ɜ ɜɢɞɟ ɤɨɬɥɨɜɚɧɚ ɨɛɴɟ-

ɦɨɦ 42 ɬɵɫ. ɦ3. Ɂɚɝɥɭɛɥɟɧɢɟ ɤɨɬɥɨɜɚɧɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɭɪɨɜɧɸ ɡɟɦɥɢ ɫɨɫɬɚɜ-

ɥɹɟɬ 9 ɦ ɫ ɡɚɥɨɠɟɧɢɟɦ ɨɬɤɨɫɨɜ 1:1. ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɆȻɊ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢ-

ɚɥɶɧɨɟ ɩɥɟɧɨɱɧɨɟ ɩɨɤɪɵɬɢɟ, ɤɨɬɨɪɨɟ ɝɟɪɦɟɬɢɱɧɨ ɩɨɤɪɵɜɚɟɬ ɫɬɟɧɵ ɢ ɞɧɨ ɤɨɬ-

ɥɨɜɚɧɚ. ɉɨɤɪɵɬɢɟ ɹɜɥɹɟɬɫɹ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɷɤɪɚɧɨɦ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɫɬɨɤɢ ɧɟ ɩɨɩɚɞɚɸɬ ɜ ɩɨɱɜɭ. ɉɥɟɧɨɱɧɨɟ ɩɨɤɪɵɬɢɟ ɫɨɫɬɨɢɬ 

ɢɡ 2ɯ ɫɥɨɟɜ: ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ – Tipptex BS25 ɢ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ - 

Solmax 400. 

Ƚɟɨɬɟɤɫɬɢɥɶ Tipptex BS25 – ɷɬɨ ɧɟɬɤɚɧɵɣ ɝɟɨɬɟɤɫɬɢɥɶ ɩɪɨɢɡɜɨɞɢɦɵɣ ɢɡ 

100 % ɩɨɥɢɩɪɨɩɢɥɟɧɚ. Ɉɧ ɨɛɥɚɞɚɟɬ ɫɜɨɣɫɬɜɚɦɢ – ɦɟɯɚɧɢɱɟɫɤɢ ɢ ɬɟɪɦɢɱɟɫɤɢ 

ɫɤɪɟɩɥɟɧɧɵɯ ɬɟɤɫɬɢɥɟɣ, ɤɨɬɨɪɵɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɨɜɪɟ-

ɠɞɟɧɢɹ ɝɟɨɦɟɦɛɪɚɧɵ. Ƚɟɨɦɟɦɛɪɚɧɚ Solmax 400 – ɢɡɨɥɹɰɢɨɧɧɚɹ ɝɟɨɦɟɦɛɪɚɧɚ, 

ɜɵɩɭɫɤɚɟɦɚɹ ɢɡ ɩɨɥɢɷɬɢɥɟɧɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɞɨɛɚɜɤɚɦɢ: ɫɚɠɚ, ɚɧɬɢɨɤɢɫ-

ɥɢɬɟɥɢ ɢ ɫɬɚɛɢɥɢɡɚɬɨɪɵ ɬɟɩɥɨɝɨ ɫɬɚɪɟɧɢɹ. ȼ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦ ɩɥɚɧɟ ɝɟɨɦɟɦ-

ɛɪɚɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɠɢɞɤɨɫɬɧɵɯ ɢ ɝɚɡɨ-

ɨɛɪɚɡɧɵɯ ɫɭɛɫɬɚɧɰɢɣ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɋɜɨɣɫɬɜɚ ɦɟɦɛɪɚɧɵ: ɜɵɫɨɤɢɟ ɚɧ-

ɬɢɤɨɪɪɨɡɢɣɧɵɟ ɢ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɢɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, ɚɤ-

ɬɢɜɧɨɟ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɟ ɪɚɡɪɭɲɢɬɟɥɶɧɨɦɭ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɦɭ ɢɡɥɭɱɟɧɢɸ, 

ɷɥɚɫɬɢɱɧɨɫɬɶ, ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɭɞɥɢɧɟɧɢɸ ɞɨ 200 %. ɗɬɨɬ ɦɚɬɟɪɢɚɥ ɩɪɢɦɟɧɹɟɬɫɹ 

ɞɥɹ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢ ɧɚɤɨɩɥɟɧɢɢ ɠɮ ɫɬɨɤɨɜ, ɤɨɬɨɪɵɟ ɨɛ-

ɥɚɞɚɸɬ ɬɨɤɫɢɱɧɨɫɬɶɸ ɢ ɚɝɪɟɫɫɢɜɧɨɫɬɶɸ.  
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ɉɥɟɧɨɱɧɵɟ ɯɪɚɧɢɥɢɳɚ ɠɮ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɯɪɚɧɢɥɢɳɚɦɢ, ɢɡɝɨɬɨɜɥɟɧɧɵɦɢ ɢɡ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ (ɪɚɡɞɟɥ 1): ɨɛɟɫɩɟɱɢ-

ɜɚɸɬ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɛɚɪɶɟɪ; ɩɥɟɧɨɱɧɚɹ ɢɡɨɥɹɰɢɹ ɧɚɞɟɠɧɨ ɡɚɳɢ-

ɳɚɟɬ ɨɬ ɭɬɟɱɤɢ ɠɮ ɡɚ ɩɪɟɞɟɥɵ ɆȻɊ; ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɜɦɟɳɚɬɶ ɜ ɨɞɧɨɦ ɫɨɨɪɭ-

ɠɟɧɢɢ ɮɭɧɤɰɢɣ ɯɪɚɧɟɧɢɹ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ; ɩɪɨɫɬɨɬɚ ɭɫɬɪɨɣɫɬɜɚ ɢ ɦɨɧɬɚɠɚ 

ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɢ ɫɨɨɪɭɠɟɧɢɹ ɜ ɰɟɥɨɦ; ɫɬɨɢɦɨɫɬɶ ɩɥɟɧɨɱɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ 

ɩɪɢɦɟɪɧɨ ɜ 2,5 ɪɚɡɚ ɧɢɠɟ ɚɧɚɥɨɝɢɱɧɵɯ ɢɡ ɛɟɬɨɧɚ ɢ ɦɟɬɚɥɥɚ; ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ 

ɫɥɭɠɛɵ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɢɧɟɪɬɧɨɫɬɶɸ ɩɥёɧɨɤ ɤ ɚɝɪɟɫɫɢɜɧɵɦ ɫɪɟɞɚɦ. 

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɠɮ ɧɚ ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɡɚ-

ɳɢɬɚ ɨɬ ɮɢɥɶɬɪɚɰɢɢ ɫɬɨɤɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɢɧɹɧɨɝɨ ɡɚɦɤɚ ɬɨɥɳɢɧɨɣ 250 

ɦɦ ɩɨ ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ ɥɨɠɚ ɆȻɊ. ɉɨ ɝɪɟɛɧɸ ɆȻɊ ɩɨɤɪɵɬɢɟ ɤɪɟɩɢɬɫɹ ɛɟɬɨɧ-

ɧɵɦɢ ɚɧɤɟɪɧɵɦɢ ɫ ɲɚɝɨɦ 2,5ɦ.  

Ȼɢɨɪɟɚɤɬɨɪ ɨɛɨɪɭɞɨɜɚɧ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɚɷɪɚɰɢɢ ɠɮ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ 

ɧɟɣɬɪɚɥɢɡɚɰɢɢ CO2 ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ. ɍɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɢɬ ɢɡ ɩɟɪɮɨɪɢɪɨɜɚɧ-

ɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɚɜɚɸɳɢɣ ɩɨɧɬɨɧ ɫ ɜɨɡɞɭɯɨɞɭɜɤɨɣ. 

ɉɪɢ ɩɨɥɧɨɦ ɡɚɩɨɥɧɟɧɢɢ ɪɟɡɟɪɜɭɚɪɚ ɧɟɨɛɯɨɞɢɦɨ ɞɜɟ ɚɷɪɚɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ. 

Ⱦɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɧɚ ɝɪɟɛɧɟ ɞɚɦɛɵ ɪɟɡɟɪ-

ɜɭɚɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɤɨɦɩɪɟɫɫɨɪɵ. ɆȻɊ ɩɨɩɨɥɧɹɟɬɫɹ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɦɢ 

ɫɬɨɤɚɦɢ – ɫ ɩɨɥɨɜɢɧɵ ɫɟɧɬɹɛɪɹ ɞɨ ɦɚɪɬɚ ɦɟɫɹɰɚ. 

Ⱦɚɥɟɟ ɢɡ ɪɟɡɟɪɜɭɚɪɚ ɠɢɞɤɚɹ ɮɪɚɤɰɢɹ ɧɚɜɨɡɚ ɩɨɫɪɟɞɫɬɜɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɉɗ100 SDR26 ɧɚɩɪɚɜɥɹɟɬɫɹ ɫɚɦɨɬёɤɨɦ ɜ ɭɫɪɟɞɧɢɬɟɥɶ 13. 

ɍɫɪɟɞɧɢɬɟɥɶ ɜɵɩɨɥɧɹɟɬɫɹ ɜ 2-ɯ ɭɪɨɜɧɹɯ. Ɂɚɝɥɭɛɥɟɧɧɚɹ ɱɚɫɬɶ ɩɪɟɞɫɬɚɜ-

ɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɪɟɡɟɪɜɭɚɪ. ɇɚɞɡɟɦɧɚɹ ɱɚɫɬɶ – ɫɭɯɨɟ ɩɨɦɟɳɟɧɢɟ. 

ɇɚɞɡɟɦɧɚɹ ɱɚɫɬɶ ɜɵɩɨɥɧɟɧɚ ɜ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɚɪɤɚɫɟ. ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɢ ɩɨ-

ɤɪɵɬɢɟ ɤɪɨɜɥɢ – ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ. Ɂɞɚɧɢɟ ɤɜɚɞɪɚɬɧɨɟ ɜ 

ɩɥɚɧɟ ɜ ɨɫɹɯ 3ɯ3 ɦ, ɜɵɫɨɬɚ – 2,8 ɦ.  

ɉɨɞɡɟɦɧɚɹ ɱɚɫɬɶ ɜɵɩɨɥɧɟɧɚ ɢɡ ɦɨɧɨɥɢɬɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɚ, ɚɪɦɢɪɨɜɚɧ-

ɧɨɝɨ ɚɪɦɚɬɭɪɨɣ 35Ƚɋ ɤɥɚɫɫɚ Ⱥ-III ɫɨɝɥɚɫɧɨ ȽɈɋɌ 5781-85 ɞɢɚɦɟɬɪɨɦ 12 ɦɦ. 

Ʉɥɚɫɫ ɛɟɬɨɧɚ – ȼ25. Ɋɟɡɟɪɜɭɚɪ ɪɚɡɦɟɪɨɦ 3ɯ3 ɦ ɭɫɬɪɨɟɧ ɧɚ ɝɥɭɛɢɧɭ 2,1 ɦ ɨɬ 

ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 
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ɍɫɪɟɞɧɢɬɟɥɶ 13 ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɥɭɠɢɬ ɮɭɧɞɚɦɟɧɬɨɦ ɞɥɹ ɧɚɡɟɦɧɨɣ ɱɚɫɬɢ. 

Ɏɭɧɞɚɦɟɧɬɵ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɧɚ ɫɭɝɥɢɧɤɟ ɬɜɟɪɞɨɦ ɥɟɝɤɨɦ ɩɵɥɟɜɚɬɨɦ.  

Ɉɛɴɟɦ ɭɫɪɟɞɧɢɬɟɥɹ ɫɨɫɬɚɜɥɹɟɬ 18,9 ɦ3. 

 Ⱦɥɹ ɫɯɟɦɵ ɩɨɞɫɢɫɬɟɦɵ 3 ɨɛɨɫɧɨɜɚɧɨ 3 ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɭɫɪɟɞɧɢɬɟɥɹ: 

1. ȼ ɫɥɭɱɚɟ ɩɨɥɭɱɟɧɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɛ ɜ ɪɟɡɟɪɜɭɚɪɟ 

ɯɪɚɧɟɧɢɹ ɠɮ ɩɨ ɯɢɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɧɚɤɨɩɥɟɧɢɟ ɢ 

ɭɫɪɟɞɧɟɧɢɟ ɫɨɫɬɚɜɚ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ. ɀɢɞɤɚɹ ɮɪɚɤɰɢɹ ɧɚɜɨɡɚ ɩɨɫɬɭɩɚɟɬ ɢɡ ɪɟ-

ɡɟɪɜɭɚɪɚ ɜ ɭɫɪɟɞɧɢɬɟɥɶ 13, ɜɦɟɫɬɟ ɫ ɬɟɦ ɜ ɭɫɪɟɞɧɢɬɟɥɶ ɩɨɞɚɟɬɫɹ ɪɟɱɧɚɹ ɜɨɞɚ 

ɨɬ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɤɥɚɫɬɟɪɚ 11 ɞɥɹ ɪɚɡɛɚɜɥɟɧɢɹ 

ɠɮ. ɉɨɫɥɟ 20-ɦɢɧɭɬɧɨɝɨ ɫɦɟɲɟɧɢɹ ɠɢɞɤɨɫɬɶ ɰɟɧɬɪɨɛɟɠɧɵɦ ɧɚɫɨɫɨɦ ɦɚɪɤɢ 

ȿɌɈ 4-80 (Q=36ɦ3/ɱ, H=12ɦ, N=4ɤȼɬ), ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɫɭɯɨɦ ɩɨɦɟɳɟɧɢɢ 

ɭɫɪɟɞɧɢɬɟɥɹ, ɩɨɞɚɟɬɫɹ ɜɨ ɜɫɚɫɵɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɞɢɡɟɥɶɧɨɣ ɧɚɫɨɫɧɨɣ 

ɭɫɬɚɧɨɜɤɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɞɥɹ ɨɪɨɲɟɧɢɹ ɩɨɥɹ ɤɥɚɫɬɟɪɚ 11. 

2. ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɫɪɟɞɧɟɧɢɟ ɫɨɫɬɚɜɚ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ 

ɧɚɜɨɡɚ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɝɨɬɨɜɨɟ ɨɪɝɚɧɢɱɟɫɤɨɟ ɭɞɨɛɪɟɧɢɟ ɢɡ ɪɟɡɟɪɜɭɚɪɚ ɯɪɚɧɟɧɢɹ 

ɩɨ ɛɚɣɩɚɫɭ ɩɨɫɬɭɩɚɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɨ ɜɫɚɫɵɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɞɢɡɟɥɶ-

ɧɨɣ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɞɥɹ ɨɪɨɲɟɧɢɹ ɤɥɚɫɬɟɪɚ 11. Ɉɪɨɫɢ-

ɬɟɥɶɧɚɹ ɜɨɞɚ ɧɚɩɪɹɦɭɸ ɩɨɫɬɭɩɚɟɬ ɧɚ ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ ɩɨɥɢɜɚ ɫɟɥɶ-

ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. 

3. ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɫɪɟɞɧɟɧɢɟ ɫɨɫɬɚɜɚ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ 

ɧɚɜɨɡɚ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɚ ɢɦɟɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɨɩɨɪɨɠɧɟɧɢɹ 

ɪɟɡɟɪɜɭɚɪɚ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɧɚɜɨɡɚ, ɝɨɬɨɜɨɟ ɨɪɝɚɧɢɱɟɫɤɨɟ ɭɞɨɛɪɟɧɢɟ ɢɡ ɆȻɊ 

ɩɨɞɚɟɬɫɹ ɜɨ ɜɫɚɫɵɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ ɦɚɪɤɢ ȿɌɈ 4-

80 (Q=36ɦ3/ɱ, H=12ɦ, N=4ɤȼɬ), ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɫɭɯɨɦ ɩɨɦɟɳɟɧɢɢ ɭɫɪɟɞɧɢ-

ɬɟɥɹ. ɀɎ ɩɨɞɚɟɬɫɹ ɜɨ ɜɫɚɫɵɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɞɢɡɟɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɭɫɬɚ-

ɧɨɜɤɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɞɥɹ ɨɪɨɲɟɧɢɹ ɤɥɚɫɬɟɪɚ 11. 

ɉɨɫɥɟ ɤɚɠɞɨɝɨ ɩɨɥɢɜɚ ɨɱɢɳɟɧɧɵɦɢ ɫɬɨɤɚɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨ-

ɦɵɜɤɚ ɨɪɨɫɢɬɟɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɨɞɨɣ ɢɡ ɩɪɭɞɚ-ɧɚɤɨɩɢɬɟɥɹ. 
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ɋɬɟɩɟɧɶ ɪɚɡɛɚɜɥɟɧɢɹ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ – ɨɞɢɧ ɢɡ ɜɚɠɧɵɯ ɩɪɨɰɟɫ-

ɫɨɜ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧ-

ɧɵɯ ɤɭɥɶɬɭɪ. Ɋɚɡɛɚɜɥɟɧɧɵɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɫɬɨɤɢ ɩɨɫɬɭɩɚɸɬ ɜ ɡɚɤɪɵɬɭɸ 

ɫɟɬɶ ɢɡ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ: ɉɗ100 SDR26 Ø400ɯ15,2 ɞɥɢɧɨɣ L=525ɦ ɢ 

ɉɗ100 SDR26 Ø315ɯ12,1 ɞɥɢɧɨɣ L=1923ɦ ɢ ɞɚɥɟɟ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɩɨɥɹ ɤɥɚ-

ɫɬɟɪɚ 11 ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ. ɉɨɥɢɷɬɢɥɟɧɨɜɵɟ ɬɪɭɛɵ ɫ ɬɨɱɤɢ ɡɪɟ-

ɧɢɹ ɯɢɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɫɬɨɤɨɜ. ɋɥɟ-

ɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɨɧɢ ɩɨɞɜɟɪɠɟɧɵ ɫɬɚɪɟɧɢɸ: ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 

ɫɬɚɧɨɜɹɬɫɹ ɯɪɭɩɤɢɦɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɜɧɟɲɧɢɦ ɢ ɧɚɝɪɭɡ-

ɤɚɦ, ɚ ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɚɞɚɟɬ ɢɯ ɩɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɤɨɩɥɟɧ ɨɩɵɬ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɥɢɜɚ ɞɨɠɞɟɜɚɧɢɟɦ. Ʉ ɧɢɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɞɨɠɞɟɜɚɥɶɧɵɟ ɦɚɲɢɧɵ ɧɨɜɨɝɨ 

ɩɨɤɨɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɟɯɧɢɱɟɫɤɢ ɫɨɜɪɟɦɟɧɧɵɟ ɫɚɦɨɞɜɢɠɭ-

ɳɢɟ ɚɝɪɟɝɚɬɵ ɤɪɭɝɨɜɨɝɨ ɞɟɣɫɬɜɢɹ. Ⱦɥɹ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɩɪɢɧɢɦɚɸɬɫɹ ɞɨɠɞɟ-

ɜɚɥɶɧɵɟ ɦɚɲɢɧɵ: ɤɪɭɝɨɜɚɹ ɞɨɠɞɟɜɚɥɶɧɚɹ ɦɚɲɢɧɚ ɫ ɪɚɞɢɭɫɨɦ 400 ɦ ɩɪɨɢɡɜɨ-

ɞɢɬɟɥɶɧɨɫɬɶɸ 300 ɦ3/ɱɚɫ; ɤɪɭɝɨɜɚɹ ɞɨɠɞɟɜɚɥɶɧɚɹ ɦɚɲɢɧɚ ɫ ɪɚɞɢɭɫɨɦ 790 ɦ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 600 ɦ3/ɱɚɫ.  

ɉɪɨɰɟɫɫ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɢ ɞɟɝɟɥɶɦɢɧɬɢɡɚɰɢɢ.  

ɇɚ ɤɨɦɩɥɟɤɫɟ ɩɨɞɝɨɬɨɜɤɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɩɨ-

ɫɨɛ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ. Ⱦɥɹ ɰɟɥɟɣ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ 

ɢɫɩɨɥɶɡɭɸɬɫɹ: ɞɥɢɬɟɥɶɧɨɟ ɜɵɞɟɪɠɢɜɚɧɢɟ, ɯɢɦɢɱɟɫɤɢɣ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɫɩɨ-

ɫɨɛɵ. Ⱦɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɦɟɬɨɞɨɦ ɜɵɞɟɪ-

ɠɢɜɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɟɦɤɨɫɬɶ ɯɪɚɧɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɧɟ ɦɟɧɟɟ 6 ɦɟɫɹɰɟɜ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɷɩɢɡɨɨɬɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɠɢɞɤɨɣ 

ɮɪɚɤɰɢɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɚɥɢɧɚ 

ɢɥɢ ɯɥɨɪɚ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ ɫɩɨɫɨɛɨɦ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶ ɛɚɤɬɟɪɢɰɢɞɧɭɸ ɭɫɬɚɧɨɜɤɭ «Ʌɚɡɭɪɶ-Ɇ», ɜ ɤɨɬɨɪɨɣ ɩɪɢɦɟɧɹɸɬɫɹ 

ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɟ ɢɡɥɭɱɟɧɢɟ.  

Ʉɚɪɚɧɬɢɧɧɵɣ ɪɟɡɟɪɜɭɚɪ. ɉɪɟɞɭɫɦɨɬɪɟɧ ɞɥɹ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɵɞɟɪɠɢɜɚ-

ɧɢɹ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɞɥɹ ɩɨɞɚɱɢ Ɉɋ. Ⱦɥɹ 



 

 

49 

 

ɤɨɧɬɪɨɥɹ ɷɩɢɡɨɞɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɚ ɄɊɋ ɜ ɷɬɭ ɟɦɤɨɫɬɶ ɩɨɫɬɭɩɚɟɬ 

ɢ ɜɵɞɟɪɠɢɜɚɟɬɫɹ ɠɢɞɤɚɹ ɮɪɚɤɰɢɹ ɧɚɜɨɡɚ ɜ ɬɟɱɟɧɢɟ 6 ɞɧɟɣ. ȿɫɥɢ ɜ ɬɟɱɟɧɢɟ 6 

ɫɭɬɨɤ ɧɟ ɛɭɞɟɬ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɫɥɭɱɚɟɜ ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɬɨ ɠɢɞ-

ɤɚɹ ɮɪɚɤɰɢɹ ɧɚɜɨɡɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɨɛɪɚɛɨɬɤɭ.  ȼ ɬɚɛɥɢɰɟ 2.1 ɞɚɧɵ 

ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɩɚɪɚɡɢɬɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɠɮ. 

Ɍɚɛɥɢɰɚ 2.1 – Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɩɚɪɚɡɢɬɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɠɮ, ɢɫ-

ɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɨɪɨɲɟɧɢɹ (2019-2021ɝɝ.) 
№ 

ɩ/ɩ 
ɉɨɤɚɡɚɬɟɥɢ 

Ⱦɨɩɭɫɬɢɦɨɟ ɫɨɞɟɪ-
ɠɚɧɢɟ ɜ 1ɞɦ3 

1. ɑɢɫɥɨ ɅɉɄ (ɥɚɤɬɨɡɚ-ɩɨɥɨɠɢɬɟɥɶɧɵɟ) ɤɢɲɟɱɧɵɟ ɩɚɥɨɱɤɢ <10000 

2. ɉɚɬɨɝɟɧɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ  Ɉɬɫɭɬɫɬɜɭɸɬ 

3. 
ɀɢɡɧɟɫɩɨɫɨɛɧɵɟ ɰɢɫɬɵ ɤɢɲɟɱɧɵɯ ɩɪɨɫɬɟɣɲɢɯ (ɞɢɡɟɧɬɟ-

ɪɢɣɧɚɹ ɚɦɟɛɚ ɥɹɦɛɥɢɢ) <1 

4. 
ɀɢɡɧɟɫɩɨɫɨɛɧɵɟ ɹɣɰɚ ɝɟɥɶɦɢɧɬɨɜ (ɚɫɤɚɪɢɞɵ, ɜɥɚɫɨ-

ɝɥɚɜɵ, ɨɫɬɪɢɰɵ ɢ ɞɪ.) Ɉɬɫɭɬɫɬɜɭɸɬ 

 

ɇɚɜɨɡɨɭɞɚɥɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɤɚɠɞɵɣ ɞɟɧɶ. ɇɚɜɨɡɧɵɟ ɫɬɨɤɢ ɄɊɋ ɛɟɡ ɩɨɞ-

ɝɨɬɨɜɤɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɧɟ ɩɪɢɝɨɞɧɵ ɜ ɤɚɱɟɫɬɜɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɞɨɛɪɟɧɢɹ, 

ɟɫɥɢ ɞɥɹ ɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɥɢɜɧɚɹ ɬɟɯɧɢɤɚ, ɬɚɤ ɤɚɤ ɦɨɠɟɬ ɫɨ-

ɞɟɪɠɚɬɶ ɤɪɭɩɧɵɟ ɨɫɬɚɬɤɢ ɤɨɪɦɚ, ɤɪɭɩɧɵɟ ɚɝɪɟɝɚɬɵ ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ, ɢɡ-ɡɚ ɤɨ-

ɬɨɪɵɯ ɡɚɛɢɜɚɸɬɫɹ ɧɚɫɨɫɵ, ɡɚɢɥɢɜɚɸɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɡɚɫɨɪɹɟɬɫɹ ɭɩɪɚɜɥɹɸ-

ɳɚɹ ɚɪɦɚɬɭɪɚ ɢ ɫɨɩɥɚ ɞɨɠɞɟɜɚɥɶɧɵɯ ɦɚɲɢɧ, ɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɩɪɨɰɟɫɫ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ ɫɬɨɤɨɜ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɢɦɟɟɬ ɧɢɡɤɭɸ ɧɚɞɟɠɧɨɫɬɶ.  

ɇɚɜɨɡɧɵɟ ɫɬɨɤɢ ɄɊɋ ɢɦɟɸɬ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ, ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɟɞɢ-

ɦɟɧɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɨɬɥɢɱɧɵɟ ɨɬ ɜɨɞɵ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 

ɩɪɢ ɜɵɛɨɪɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦ ɩɨɞɝɨɬɨɜɤɢ, ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ: 

1. Ɉɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɩɨɞɝɨɬɨɜɤɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɄɊɋ ɹɜɥɹɟɬɫɹ 

ɭɞɚɥɟɧɢɟ ɬɜɟɪɞɵɯ ɜɤɥɸɱɟɧɢɣ (ɷɬɨ ɪɚɡɥɢɱɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ, ɜɨɥɨɤɧɢɫɬɵɟ ɢ 

ɦɢɧɟɪɚɥɶɧɵɟ ɜɟɳɟɫɬɜɚ, ɨɫɬɚɬɤɢ ɤɨɪɦɚ, ɤɚɥ ɠɢɜɨɬɧɵɯ), ɞɨɫɬɢɝɚɸɳɢɟ ɪɚɡɦɟɪɚ 

30-250 ɦɦ, ɤɨɬɨɪɵɟ ɨɬɮɢɥɶɬɪɨɜɵɜɚɸɬɫɹ ɧɚ ɫɟɬɤɟ ɪɚɡɦɟɪɨɦ 20ɯ20 ɦɦ; 

2. ȼɥɚɠɧɨɫɬɶ – ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɨɬ ɤɨɬɨɪɨɣ ɡɚɜɢɫɹɬ ɨɫɧɨɜ-

ɧɵɟ ɫɜɨɣɫɬɜɚ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ, ɤɨɬɨɪɚɹ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 92 %. ɍɞɚ-
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ɥɟɧɢɟ ɧɚɜɨɡɚ ɡɚ ɫɱɟɬ ɫɩɨɥɡɚɧɢɹ, «ɩɨɞɬɚɥɤɢɜɚɧɢɹ» ɟɝɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɛɭɥɶɞɨ-

ɡɟɪɚ ɩɨ ɭɤɥɨɧɭ 0,05 ɜ ɫɬɨɪɨɧɭ ɭɫɪɟɞɧɢɬɟɥɹ. ɉɪɢ ɜɥɚɠɧɨɫɬɢ W <91 % ɨɫɚɠɞɟ-

ɧɢɟ ɱɚɫɬɢɰ ɩɪɟɤɪɚɳɚɟɬɫɹ, ɩɨɷɬɨɦɭ ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɫ ɜɵɝɭɥɶɧɵɯ ɩɥɨɳɚɞɨɤ ɪɚɡ-

ɛɚɜɥɹɸɬɫɹ ɜɨɞɨɣ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɢɯ ɜ ɭɫɪɟɞɧɢɬɟɥɶ; 

3. ɋɟɞɢɦɟɧɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɄɊɋ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɪɚɫɫɥɨɟɧɢɸ ɢ ɨɛɪɚɡɨɜɚɧɢɸ ɨɫɚɞɤɚ – ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɄɊɋ 

ɢɦɟɸɬ ɧɢɡɤɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɚɫɫɥɨɟɧɢɹ ɧɚ ɮɪɚɤɰɢɢ. ɉɨ ɷɬɨɣ 

ɩɪɢɱɢɧɟ ɞɚɠɟ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɨɬɫɬɚɢɜɚɧɢɢ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ ɪɟɡɤɨɣ ɝɪɚɧɢɰɵ 

ɦɟɠɞɭ ɨɫɚɞɤɨɦ, ɫɪɟɞɧɢɦ ɢ ɩɥɚɜɚɸɳɢɦ ɫɥɨɹɦɢ. ɉɨɷɬɨɦɭ ɞɥɹ ɩɨɥɧɨɣ ɭɬɢɥɢɡɚ-

ɰɢɢ ɫɬɨɤɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɫɯɟɦɵ ɬɨɥɶɤɨ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɪɚɡɞɟɥɟɧɢɟɦ ɧɚ ɮɪɚɤ-

ɰɢɢ: ɲɧɟɤɨɜɵɣ ɫɟɩɚɪɚɬɨɪ, ɤɨɬɨɪɵɣ ɪɚɡɞɟɥɹɟɬ ɫɬɨɤɢ ɧɚ ɠɮ ɢ ɬɮ; 

4. ɀɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɫɬɨɤɢ ɄɊɋ ɨɛɥɚɞɚɸɬ ɧɢɡɤɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɜɩɢ-

ɬɵɜɚɧɢɸ ɩɨɱɜɨɣ ɞɚɠɟ ɧɚ ɩɨɱɜɚɯ ɫ ɜɵɫɨɤɨɣ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɶɸ, ɩɨɷɬɨɦɭ ɧɚ 

ɭɱɚɫɬɤɚɯ ɨɪɨɲɟɧɢɹ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɟɪɨɩɪɢ-

ɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɛɟɫɫɬɨɱɧɵɣ ɩɨɥɢɜ (ɪɵɯɥɟɧɢɟ ɜɟɪɯɧɟɝɨ ɫɥɨɹ), ɚ ɬɚɤɠɟ 

ɪɚɡɛɚɜɥɹɬɶ ɠɮ ɜ ɨɩɪɟɞɟɥёɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ; 

5. Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɥɨɳɚɞɶ 

ɨɪɨɲɚɟɦɵɯ ɡɟɦɟɥɶ ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶ ɩɨɥɧɨɫɬɶɸ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɫɬɨɤɨɜ ɫ ɫɨ-

ɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɋ ɭɱɟɬɨɦ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɬɪɟɛɨɜɚɧɢɣ [99, 100] ɜɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ 

ɪɚɡɦɟɪɨɜ ɡɟɦɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɩɨɞ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɲɢɧɵ ɞɥɹ ɥɨɤɚɥɶɧɵɯ 

ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɀɄ. ɍɱɚɫɬɨɤ, ɨɬɜɟɞɟɧɧɵɣ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɚ ɀɄ ɥɨ-

ɤɚɥɶɧɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɠɮ ɤ ɨɪɨɲɟɧɢɸ, ɪɚɫɩɨɥɚɝɚɟɬɫɹ 

ɜ 500 ɦ ɨɬ ɫ. Ɉɬɪɚɞɨ-Ɉɥɶɝɢɧɫɤɨɟ Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ, ɧɚ ɤɨɬɨɪɨɦ ɪɚɡɦɟɳɚ-

ɸɬɫɹ – ɧɚɤɨɩɢɬɟɥɶ ɞɥɹ ɧɚɜɨɡɚ, ɪɟɝɭɥɢɪɭɸɳɚɹ ɟɦɤɨɫɬɶ, ɫɟɩɚɪɚɬɨɪɧɚɹ ɫɬɚɧɰɢɹ, 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɪɟɡɟɪɜɭɚɪ, ɛɢɨɪɟɚɤɬɨɪɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɠɮ ɧɚɜɨɡɚ. Ɉɛɳɚɹ ɩɥɨ-

ɳɚɞɶ ɩɨɞ ɥɨɤɚɥɶɧɵɟ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɀɄ ɫɨɫɬɚɜɥɹɟɬ – 27636 ɦ2.  
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ȼɕȼɈȾɕ ɩɨ ɪɚɡɞɟɥɭ 2 

 

1. Ɋɚɡɪɚɛɨɬɚɧɚ ɨɩɟɪɚɬɨɪɧɚɹ ɦɨɞɟɥɶ ɫ 3-ɦɹ ɩɨɞɫɢɫɬɟɦɚɦɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨ-

ɥɹɸɬ ɧɚ ɩɨɞɫɢɫɬɟɦɧɨɦ ɭɪɨɜɧɟ ɭɩɪɚɜɥɹɬɶ ɤɪɭɝɥɨɝɨɞɢɱɧɨ ɢ ɧɟɩɪɟɪɵɜɧɨ ɬɟɯɧɨ-

ɥɨɝɢɱɟɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ ɩɨɞɝɨɬɨɜɤɢ, ɪɚɡɞɟɥɟɧɢɹ ɢ ɭɬɢɥɢɡɚɰɢɢ ɪɚɡɛɚɜɥɟɧɧɨɣ 

ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɫɬɨɤɨɜ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɫɢɫɬɟɦɚɯ. 

2. Ʉɚɠɞɚɹ ɩɨɞɫɢɫɬɟɦɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɡɚɦɤɧɭ-

ɬɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɢɤɥɚ, ɝɞɟ ɧɚ ɭɪɨɜɧɹɯ ɈɆ ɭɫɬɚɧɨɜɥɟɧɵ ɪɚɡɦɟɪɵ ɩɪɨ-

ɦɟɠɭɬɨɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ёɦɤɨɫɬɟɣ ɧɚɤɨɩɥɟɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɧɚɤɨɩɥɟ-

ɧɢɹ ɬɮ ɢ ɠɮ, ɚ ɬɚɤɠɟ ɤɚɪɚɧɬɢɧɧɵɯ ɩɥɨɳɚɞɨɤ.   

3. ɍɫɬɚɧɨɜɥɟɧ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜ ɦɚɲɢɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɨɩɟɪɚ-

ɬɨɪɧɨɣ ɦɨɞɟɥɢ ɤɨɦɩɥɟɤɫɧɨɣ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɚɹ ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɬɟɯɧɨɥɨ-

ɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ. 
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3 ɆȿɌɈȾɂɄȺ ȼɕɉɈɅɇȿɇɂə ɗɄɋɉȿɊɂɆȿɇɌɈȼ 

 

 

ɉɨɞɚɱɚ ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ ɧɚ ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ ɞɨɠɞɟɜɚɧɢɹ ɫɟɥɶ-

ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɇɨɜɨɤɭɛɚɧɫɤɨɝɨ ɤɚɧɚɥɚ, ɤɨɬɨɪɵɣ 

ɩɢɬɚɟɬɫɹ ɜɨɞɨɣ ɢɡ ɪ. Ʉɭɛɚɧɶ. ɉɥɨɳɚɞɶ ɨɪɨɲɟɧɢɹ ɞɨɠɞɟɜɚɧɢɟɦ ɨɱɢɳɟɧɧɵɦɢ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɦɢ ɫɬɨɤɚɦɢ ɫɨɫɬɚɜɥɹɟɬ 254,3ɝɚ. ɋɩɟɰɢɮɢɱɟɫɤɢɟ ɩɪɢɪɨɞɧɨ – 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɬɟɪɪɢɬɨɪɢɢ ɩɨɡɜɨɥɹɸɬ ɜɵɪɚɳɢɜɚɬɶ ɬɟɩɥɨɥɸɛɢɜɵɟ 

ɤɭɥɶɬɭɪɵ. Ⱦɥɹ ɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɯɚɪɚɤɬɟɪɧɵ ɨɫɧɨɜɧɵɟ ɩɪɢɪɨɞɧɨ – ɤɥɢɦɚɬɢɱɟ-

ɫɤɢɟ ɮɚɤɬɨɪɵ: ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ: ɜ ɹɧɜɚɪɟ -

3,5°ɋ, ɜ ɢɸɥɟ 23,2°ɋ, ɫɪɟɞɧɟɝɨɞɨɜɚɹ +10,3°ɋ. Ⱥɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ ɬɟɦɩɟ-

ɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɥɟɬɨɦ ɞɨɫɬɢɝɚɟɬ 42°ɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɡɢɦɨɣ -32°ɋ. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 611 ɦɦ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɫɚɞɤɨɜ ɜ 

ɝɨɞɭ ɧɟɪɚɜɧɨɦɟɪɧɨɟ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɜɵɩɨɥɧɹɥɢɫɶ ɜ ɬɟɱɟɧɢɟ 4-ɯ ɥɟɬ ɫ 2018 ɩɨ 

2021 ɝɝ. Ɋɚɡɪɚɛɨɬɤɚ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɨɩɟɪɚɬɨɪ-

ɧɨɣ ɦɨɞɟɥɢ ɜɵɩɨɥɧɹɥɨɫɶ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɨɞɢɥɫɹ 

ɩɨɞɛɨɪ ɦɚɲɢɧ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ, ɧɚɫɬɪɚɢɜɚɥɨɫɶ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɫɨɝɥɚɫɨɜɚɧɢɸ ɦɨɳɧɨɫɬɟɣ ɦɚɲɢɧ, ɜɵɫɬɪɚɢɜɚɥɢɫɶ ɬɟɯ-

ɧɨɥɨɝɢɱɟɫɤɢɟ ɰɟɩɨɱɤɢ ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɯ ɜɵɩɨɥɧɟɧɢɹ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɭɬɢɥɢɡɚɰɢɢ ɢ ɜɥɢɹɧɢɸ Ɉȼ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ 

ɩɨɱɜ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɬɟɱɟɧɢɟ 3-ɯ ɥɟɬ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɨɛɪɚɡɰɨɜ 

ɧɚɜɨɡɚ, ɠɮ, ɩɨɱɜɵ ɜɵɩɨɥɧɹɥɢɫɶ ɜ ɚɬɬɟɫɬɨɜɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɊɨɫɂɧɌɟɄɨ ɝ. 

ɉɪɨɜɨɞɢɥɢɫɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ, ɜɪɟɞ-

ɧɵɯ ɫɨɥɟɣ, ɤɚɬɢɨɧɨɜ ɢ ɚɧɢɨɧɨɜ, Ɋh ɩɨɱɜɵ ɭɱɚɫɬɤɚ ɭɬɢɥɢɡɚɰɢɢ ɠɮ.  Ʉɪɚɫɧɨɞɚɪ. 

Ɉɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɟɬɨɞɭ Ɍɸɪɢɧɚ. ɉɨɞɜɢɠɧɵɣ ɤɚɥɢɣ 

(Ʉ2Ɉ) ɢ ɮɨɫɮɨɪ (P2O5) ɧɚɯɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ Ɇɚɱɢɝɢɧɚ ɜ ɦɨɞɢɮɢɤɚɰɢɢ ɐɂɇȺɈ 

(ȽɈɋɌ 26205-91).  
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ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɛɦɟɧɧɨɝɨ ɚɡɨɬɚ ɚɦɦɨɧɢɹ, ɧɢɬ-

ɪɚɬɧɨɝɨ ɚɡɨɬɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɦɟɬɨɞ ɐɂɇȺɈ (ȽɈɋɌ 26489-85). Ƚɪɚɧɭɥɨɦɟɬɪɢ-

ɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɨɱɜ ɨɩɪɟɞɟɥɹɥɫɹ ɩɨ ɦɟɬɨɞ Ʉɚɱɢɧɫɤɨɝɨ (ȽɈɋɌ 12536-79).  

ɋɨɫɬɚɜ ɜ ɩɨɱɜɟ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ ɧɚɯɨɞɢɥɫɹ ɦɟɬɨɞɨɦ - ɚɬɨɦɧɨ-ɚɛɫɨɪɛɰɢ-

ɨɧɧɨɝɨ ɚɧɚɥɢɡɚ (ɊȾ 52.18.191-89 – ɞɥɹ ɜɚɥɨɜɵɯ ɮɨɪɦ ɢ ɊȾ 52.18. 289-90 – ɞɥɹ 

ɩɨɞɜɢɠɧɵɯ ɮɨɪɦ).  

Ⱦɥɹ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɟɬɨɞɵ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɤɨɪɪɟɥɹɰɢɨɧɧɨ-ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ. 

Ɉɰɟɧɤɚ ɜɫɟɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɧɚ 95 % ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ.  

 

3.1 Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ 

 

ɉɪɢ ɨɰɟɧɤɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɂɈ ɭɱɢɬɵɜɚɸɬɫɹ – ɨɛɳɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ, ɫɨ-

ɨɬɧɨɲɟɧɢɹ ɤɚɬɢɨɧɨɜ, ɜɟɥɢɱɢɧɚ pH. ȼɨɞɚ ɧɟ ɞɨɥɠɧɚ ɨɤɚɡɵɜɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 

ɜɥɢɹɧɢɹ ɧɚ ɚɝɪɨɦɟɥɢɨɪɚɬɢɜɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨɱɜɵ, ɫɨɫɬɚɜ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɭɪɨ-

ɠɚɣɧɨɫɬɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɢ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ. ɉɨ ɫɬɟɩɟɧɢ 

ɦɢɧɟɪɚɥɢɡɚɰɢɢ ȼ.Ⱥ. Ʉɨɜɞɚ ɢ ɂ.ɇ. Ⱥɧɬɨɧɨɜ – Ʉɚɪɚɬɚɟɜ ɞɟɥɹɬ ɜɨɞɭ ɧɚ ɤɥɚɫɫɵ: 

ɫɥɚɛɨɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɟ – ɫɨɞɟɪɠɚɧɢɟ ɫɨɥɟɣ ɦɟɧɟɟ 1 ɝ/ɥ; ɫɪɟɞɧɟɦɢɧɟɪɚɥɢɡɨ-

ɜɚɧɧɵɟ – ɫɨɞɟɪɠɚɧɢɟ ɫɨɥɟɣ ɨɬ 1 ɞɨ 3 ɝ/ɥ; ɫɢɥɶɧɨɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɟ – ɫɨɞɟɪɠɚ-

ɧɢɟ ɫɨɥɟɣ ɨɬ 3 ɞɨ 5 ɝ/ɥ. ɋɨɝɥɚɫɧɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɚɤɚɞɟɦɢɤɚ Ⱥ.ɇ. Ʉɨɫɬɹɤɨɜɚ 

[77], ɩɪɟɞɟɥɨɦ ɫɨɞɟɪɠɚɧɢɹ ɨɬɞɟɥɶɧɨ ɜɡɹɬɵɯ ɫɨɥɟɣ ɯɨɪɨɲɨ ɩɪɨɧɢɰɚɟɦɵɯ ɩɨɱɜ 

ɹɜɥɹɟɬɫɹ: Na2CO3 – 1 ɝ/ɥ, Na2SO4 – 5 ɝ/ɥ, NaCl – 2 ɝ/ɥ.  

ȼɨɞɚ ɧɟ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɬɨɤɫɢɱɧɵɯ ɫɨɥɟɣ ɛɨɥɶɲɟ 0,5 ɝ/ɥ, ɚ ɦɢɧɟɪɚɥɢ-

ɡɚɰɢɹ ɞɨ 1,5 ɝ/ɥ ɫɱɢɬɚɟɬɫɹ ɞɨɩɭɫɬɢɦɨɣ. ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ Ɇ.Ƚ. Ƚɨɥɱɟɧɤɨ, ȼ.ɂ. 

ɀɟɥɹɞɤɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɩɨɜɵɲɟɧ ɞɨ 1,7 ɝ/ɥ. 

ɉɪɢ 3 ɝ/ɥ ɜɨɞɚ ɫɬɚɧɨɜɹɬɫɹ ɨɩɚɫɧɨɣ ɞɥɹ ɨɪɨɲɟɧɢɹ, ɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɨɥɟɣ 4,5 ɝ/ɥ 

ɫɱɢɬɚɟɬɫɹ ɩɪɟɞɟɥɶɧɨ ɨɩɚɫɧɨɣ (Ⱥ.ɇ. Ʉɨɫɬɹɤɨɜ, ȼ.ɂ. Ɇɚɪɵɦɨɜ Д90, 91]). 

Ɉɫɧɨɜɧɵɟ ɤɪɢɬɟɪɢɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɜɨɞɵ – ɫɨɞɟɪɠɚɧɢɟ ɪɚɫɬɜɨɪɢ-

ɦɵɯ ɫɨɥɟɣ, ɫɨɨɬɧɨɲɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨ-

ɪɨɞɧɵɯ ɢɨɧɨɜ (ЩH), ɫɨɞɟɪɠɚɧɢɟ ɧɨɪɦɚɥɶɧɨɣ ɫɨɞɵ ɢ ɯɥɨɪɚ. ȼɨɞɵ ɂɈ ɞɨɥɠɧɵ 
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ɨɬɜɟɱɚɬɶ ɚɝɪɨɦɟɥɢɨɪɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɬɨɥɶɤɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜɨɡɦɨɠɧɵ 

ɜɵɫɨɤɢɟ ɭɪɨɠɚɢ, ɩɨɥɧɨɰɟɧɧɨɟ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ, ɫɨɯɪɚɧɟɧɢɟ ɢ ɩɨɜɵɲɟɧɢɟ 

ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜ. ȼ ɪɚɡɥɢɱɧɵɯ ɩɨɱɜɟɧɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɷɬɢ ɬɪɟɛɨ-

ɜɚɧɢɹ ɧɟ ɨɞɢɧɚɤɨɜɵ.  

ɉɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɤɚɬɢɨɧɨɜ Nɚ+/(Ca2++ Mg2+) ɛɭɞɟɬ 

ɧɚɛɥɸɞɚɬɶɫɹ ɡɚɫɨɥɟɧɢɹ ɬɹɠɟɥɵɯ ɩɨɱɜ ɩɪɢ ɨɪɨɲɟɧɢɢ Ɉȼ. Ⱦɥɹ ɨɰɟɧɤɢ ɩɪɢɝɨɞ-

ɧɨɫɬɢ ɠɮ ɩɪɢ ɨɪɨɲɟɧɢɢ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɧɚ ɬɹɠɟɥɵɯ ɱɟɪɧɨɡɟɦɧɵɯ ɩɨɱɜɚɯ 

ɩɨɤɚɡɚɬɟɥɶ Nɚ+/(Ca2++ Mg2+) ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɨɨɬɧɨɲɟ-

ɧɢɹ: 3:1 – ɩɪɢ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɫɬɨɤɨɜ ɧɟ ɛɨɥɟɟ 1 ɝ/ɥ; ɢ 2:1 – ɩɪɢ ɦɢɧɟɪɚɥɢɡɚɰɢɢ 

ɫɬɨɤɨɜ ɧɟ ɛɨɥɟɟ 2 ɝ/ɥ. ɉɨɤɚɡɚɬɟɥɶ Nɚ+/(Ca2++ Mg2+) ɩɪɢɦɟɧɹɥɫɹ ɞɥɹ ɤɨɧɬɪɨɥɹ 

ɩɨɱɜ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɭɱɚɫɬɤɚ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ. Ɂɚɥɟɝɚɧɢɟ ɍȽȼ ɧɚ ɨɩɵɬɧɨɦ 

ɭɱɚɫɬɤɟ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɜ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶ-

ɬɭɪ ɧɚɯɨɞɢɥɨɫɶ ɧɢɠɟ 3 ɦ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɧɚɞ ɦɟɥɢɨɪɚɬɢɜɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɩɨɱɜ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚ-

ɫɨɥɟɧɢɹ ɩɨɱɜ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɩɪɢ ɨɪɨɲɟɧɢɢ Ɉȼ, ɦɢɧɟɪɚɥɢɡɚɰɢɹ Ɉȼ ɨɝɪɚɧɢ-

ɱɢɜɚɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ 2 ɝ/ɥ ɩɪɢ ɛɥɚɝɨɩɪɢɹɬɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ Nɚ+ ɧɚɞ Ca2+ ɢ 

Mg2+, ɧɨ ɩɪɢ ɩɨɞɴёɦɟ ɍȽȼ ɜɵɲɟ 2 ɦ ɷɬɚ ɝɪɚɧɢɰɚ ɫɧɢɠɚɟɬɫɹ ɞɨ 1,5 ɝ/ɥ. 

ɇɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ ɭɱɢɬɵɜɚɥɨɫɶ: ɯɚɪɚɤɬɟɪ ɡɚɫɨɥɟɧɢɹ ɩɨɱɜɵ, ɪɟɚɤɰɢɹ 

ɩɨɱɜɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɟɦɤɨɫɬɶ ɩɨɝɥɨɳɟɧɢɹ ɩɨɱɜɵ ɢ ɫɬɟɩɟɧɶ ɧɚɫɵɳɟɧɧɨɫɬɢ ɟё 

ɩɨɝɥɨɳɚɸɳɟɝɨ ɤɨɦɩɥɟɤɫɚ Nɚ+ ɢ ɞɜɭɯɜɚɥɟɧɬɧɵɦɢ ɤɚɬɢɨɧɚɦɢ Ca2 ɢ Mg2+. ɋɭ-

ɳɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɮɨɪɦɚ ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɜ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɟ Nɚ+. 

ɋɬɟɩɟɧɶ ɜɪɟɞɧɨɫɬɢ ɟɝɨ ɫɨɥɟɣ ɜɵɪɚɠɚɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ Na2SO4: NaCl: 

Na2CO3 1:3:10. ɉɪɟɞɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɚɢɛɨɥɟɟ ɜɪɟɞɧɨɣ ɫɨɥɢ Na2SO4 ɞɥɹ ɱɟɪ-

ɧɨɡɟɦɧɵɯ ɩɨɱɜ – 200 ɦɝ/ɥ. 

ɏɥɨɪ ɢɨɧ Cl ɬɨɤɫɢɱɟɧ ɞɥɹ ɪɚɫɬɟɧɢɣ. ɇɚɥɢɱɢɟ ɟɝɨ ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ ɩɨɱɜ ɜ 

ɤɨɥɢɱɟɫɬɜɟ 0,01% ɭɝɧɟɬɚɟɬ ɜɫɯɨɞɵ ɪɚɫɬɟɧɢɣ ɢ ɩɨɞɚɜɥɹɟɬ ɢɯ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡ-

ɜɢɬɢɟ. ɉɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɢɞɨɜ ɜ ɜɨɞɟ ɞɥɹ ɱɟɪɧɨɡɟɦɧɵɯ 

ɩɨɱɜ ɫɭɥɶɮɚɬɧɨ-ɯɥɨɪɢɞɧɨɝɨ ɬɢɩɚ ɡɚɫɨɥɟɧɢɹ ɹɜɥɹɟɬɫɹ 300 ɦɝ/ɥ. 
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Ɉɞɧɢɦ ɢɡ ɧɚɞɟɠɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ, ɛɭɞɟɦ ɫɱɢ-

ɬɚɬɶ ɧɚɥɢɱɢɟ ɫɨɞɟɪɠɚɧɢɹ ɢɨɧɨɜ Na ɢ ɫɭɦɦɵ ɢɨɧɨɜ Ca ɢ Mg, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟ-

ɥɹɸɬ ɩɪɢɝɨɞɧɨɫɬɶ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɧɚ ɨɩɵɬ-

ɧɨɦ ɭɱɚɫɬɤɟ. 

 

3.2 ɋɩɨɫɨɛ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ 

 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɟɪɟɪɚɛɨɬɤɢ 

ɧɚɜɨɡɚ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ. ɋɢɫɬɟɦɚ ɢ ɫɩɨɫɨɛ ɧɟɩɪɟɪɵɜɧɨɣ 

ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɧɚɜɨɡɚ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ [110, 111] ɩɪɟɞɭ-

ɫɦɚɬɪɢɜɚɟɬ ɪɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ. ɀɮ ɧɚɤɚɩɥɢɜɚɸɬ ɜ ɨɬɫɬɨɣɧɢɤɟ ɢ 

ɞɚɥɟɟ ɩɨɫɥɟ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɧɟ ɦɟɧɟɟ 4-ɯ ɦɟɫɹɰɟɜ ɢ ɛɨɥɟɟ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɪɨɲɟɧɢɹ ɞɨɠɞɟɜɚɧɢɟɦ. Ɉɬɯɨɞɵ ɬɮ ɭɬɢɥɢɡɢɪɭɸ ɨɬɞɟɥɶɧɨ ɢ 

ɜ ɪɚɛɨɬɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ. 

Ɇɹɝɤɢɣ ɤɥɢɦɚɬ ɪɚɣɨɧɚ ɨɩɪɟɞɟɥɹɟɬ ɫɬɨɣɥɨɜɨ-ɜɵɝɭɥɶɧɭɸ ɫɢɫɬɟɦɭ ɫɨɞɟɪ-

ɠɚɧɢɹ ɦɨɥɨɞɧɹɤɚ ɤɪɭɝɥɵɣ ɝɨɞ. Ⱦɥɹ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɛɢɥɶɧɵɣ 

ɬɪɚɧɫɩɨɪɬ. ɉɨɟɧɢɟ ɠɢɜɨɬɧɵɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɡ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɩɨɢɥɨɤ. 

ɇɚɜɨɡɨɭɞɚɥɟɧɢɟ ɜ ɩɨɦɟɳɟɧɢɹɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɠɞɵɣ ɞɟɧɶ.  

ɗɬɨ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɚɪɝɭɦɟɧɬɨɜ ɤ ɫɨɡɞɚɧɢɸ ɫɢɫɬɟɦɵ ɧɟɩɪɟ-

ɪɵɜɧɨɣ [110, 111] ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ. 

Ɋɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ ɨɛɭɫɥɨɜɥɟɧɨ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ: ɭɦɟɧɶ-

ɲɟɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ (ɦɟɯɚɧɢɱɟɫɤɢɯ ɛɢɨɪɟɚɤɬɨɪɨɜ) ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɡɚ ɫɱɟɬ ɭɞɚ-

ɥɟɧɢɹ ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ, ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɠɢɞɤɨɣ ɮɪɚɤ-

ɰɢɢ, ɭɜɟɥɢɱɟɧɢɹ ɨɛɨɪɚɱɢɜɚɟɦɨɫɬɢ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ; ɜ ɪɟɡɟɪɜɭɚɪɟ ɯɪɚɧɢɬɫɹ 

ɬɨɥɶɤɨ ɦɟɥɤɨɞɢɫɩɟɪɫɧɚɹ ɠɢɞɤɨɫɬɶ ɫ ɞɢɚɦɟɬɪɨɦ ɱɚɫɬɢɰ ɞɨ 0,25 ɦɦ, ɝɢɞɪɨɢɡɨ-

ɥɹɰɢɹ ɥɚɝɭɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɥɟɧɨɱɧɵɦɢ ɷɤɪɚɧɚɦɢ; ɥɟɝɤɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚ-

ɧɢɹ ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɣ ɮɪɚɤɰɢɢ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɧɚ ɛɨɥɶɲɢɟ 

ɪɚɫɫɬɨɹɧɢɹ; ɩɨɫɥɟ ɢɡɜɥɟɱɟɧɢɹ ɬɜɟɪɞɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɭɝɥɟɪɨɞɚ ɭɦɟɧɶɲɚɸɬɫɹ ɩɨ-

ɬɟɪɢ ɚɡɨɬɚ (NH3, CH4) ɜ ɩɪɨɰɟɫɫɟ ɯɪɚɧɟɧɢɹ ɢ ɜɧɟɫɟɧɢɹ; ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɦɟɧɶ-
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ɲɟɧɢɟ ɧɟɩɪɢɹɬɧɨɝɨ ɡɚɩɚɯɚ; ɯɨɪɨɲɚɹ ɭɫɜɨɹɟɦɨɫɬɶ ɩɨɱɜɨɣ ɢ ɪɚɫɬɟɧɢɹɦɢ; ɜɨɡ-

ɦɨɠɧɨɫɬɶ ɞɥɢɬɟɥɶɧɵɯ ɫɪɨɤɨɜ ɜɧɟɫɟɧɢɹ; ɩɪɨɫɬɚɹ ɢ ɧɟɞɨɪɨɝɚɹ ɫɢɫɬɟɦɚ ɜɧɟɫɟ-

ɧɢɹ; ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ ɩɪɢ ɩɟɪɟɤɚɱɢɜɚɧɢɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ; 

ɦɢɧɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɟɦɹɧ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ. 

Ɋɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɰɟɫɫɨɦ ɫɟɩɚɪɢɪɨɜɚ-

ɧɢɹ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɟɫɫɨɜɵɟ ɲɧɟɤɨɜɵɟ ɫɟɩɚ-

ɪɚɬɨɪɵ, ɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɦɨɞɢɮɢɤɚɰɢɹɯ, ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɢ-

ɞɚɦɢ ɡɚɝɪɭɡɨɱɧɵɯ ɝɨɪɥɨɜɢɧ, ɛɚɪɚɛɚɧɧɵɯ ɫɢɬ ɫ ɪɚɡɦɟɪɚɦɢ ɹɱɟɟɤ ɫɢɬɚ 0,25-1,0 

ɦɦ. Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ȾɆ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɚɬɶ ɦɟɥɤɨɞɢɫɩɟɪɫɧɭɸ ɮɪɚɤɰɢɸ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨ-

ɜɚɬɶɫɹ ɧɚ ɩɨɥɹɯ ɩɨɫɥɟ ɪɚɡɛɚɜɥɟɧɢɹ ɱɢɫɬɨɣ ɜɨɞɨɣ ɜ ɜɢɞɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟ-

ɧɢɣ. Ⱦɨɛɢɬɶɫɹ ɤɚɱɟɫɬɜɚ ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɣ ɫɦɟɫɢ ɠɮ ɦɨɠɧɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɬɚɤɠɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ.  

ɍɫɬɚɧɨɜɥɟɧɚ ɬɪɟɛɭɟɦɚɹ ɮɪɚɤɰɢɨɧɧɨɫɬɶ ɬɜɟɪɞɵɯ ɜɤɥɸɱɟɧɢɣ, ɤɨɬɨɪɵɟ 

ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɩɨɫɥɟ ɫɟɩɚɪɚɰɢɢ ɜ ɠɮ – ɪɚɡɥɢɱɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟ-

ɫɬɜɚ, ɨɫɬɚɬɤɢ ɤɨɪɦɚ, ɤɚɥ ɠɢɜɨɬɧɵɯ (ɬɚɛɥɢɰɚ 3.1). 

Ɍɚɛɥɢɰɚ 3.1 – Ƚɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɠɮ, % 

ɋɬɨɤɢ 
Ɋɚɡɦɟɪ ɱɚɫɬɢɰ ɩɨ ɮɪɚɤɰɢɹɦ, ɦɦ 

ɦɟɧɟɟ 1 1-2 2-3 3-5 5-7 7-10 ɛɨɥɟɟ 10 

ɄɊɋ 29 30,1 26,2 7,6 3 2,1 2 

 

ɉɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɠɮ (ɬɚɛɥɢɰɚ 2.3) ɞɨɥɠɟɧ 

ɨɬɜɟɱɚɬɶ ɧɚɜɨɡ ɫ ɜɥɚɠɧɨɫɬɶɸ> 92 %. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚɜɨɡ ɪɚɡɛɚɜɥɹɬɶ 

ɜɨɞɨɣ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ, ɞɨɛɚɜɥɹɬɶ ɜɨɞɭ ɞɨ ɫɟɩɚɪɚɬɨɪɚ, ɩɪɟɜɪɚɳɚɹ ɧɚɜɨɡ-

ɧɵɟ ɫɬɨɤɢ ɜ ɩɨɥɢɞɢɫɩɟɪɫɧɭɸ ɫɢɫɬɟɦɭ.  

ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢɦɟɧɹɬɶ ɫɟɩɚɪɚɬɨɪɵ ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɜɥɚɠɧɨ-

ɫɬɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɩɚɪɚɬɨɪɨɜ ɡɚɜɢɫɢɬ ɨɬ ɜɥɢɹɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ: ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɬɨɤɨɜ, ɬɟɦɩɟɪɚɬɭɪɵ, ɬɢɩɚ ɤɨɪ-

ɦɨɜ, ɫɪɨɤɚ ɯɪɚɧɟɧɢɹ ɧɚɜɨɡɚ. Ⱦɥɹ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɫɟɩɚɪɚɬɨɪ 

780/0,75 ɫ ɹɱɟɣɤɨɣ ɫɢɬɚ 0,75 ɦɦ (ɬɚɛɥɢɰɚ 3.2). 
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Ɍɚɛɥɢɰɚ 3.2 – ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɩɚɪɚɬɨɪɚ ɧɚ ɧɚɜɨɡɟ ɄɊɋ 

ɋɟɩɚɪɚɬɨɪ 

Ɇɨɞɟɥɶ 

ɫɟɪɢɢ 
780/0,75 

əɱɟɣɤɚ 
ɫɢɬɚ 

ɋɨɞɟɪɠɚɧɢɟ ɫɭɯɢɯ ɜɟɳɟɫɬɜ ɜ ɧɚɜɨɡɟ (%) 

1…3% 4…6% 7…9% 10…12% 

0,75 50 ɦ3/ɱ 35 ɦ3/ɱ 27 ɦ3/ɱ 15 ɦ3/ɱ 

 

Ɋɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɲɧɟɤɨɜɨɝɨ ɫɟɩɚ-

ɪɚɬɨɪɚ [111]. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɨɬɞɟɥɶɧɵɯ ɬɜɟɪɞɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫ ɤɨɧɰɟɧɬɪɚ-

ɰɢɟɣ ɫɭɯɢɯ ɜɟɳɟɫɬɜ ɫɨɫɬɚɜɥɹɟɬ 35-40%. ȼɥɚɠɧɨɫɬɶ ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ ɧɚ ɜɵ-

ɯɨɞɟ - 35%. ɀɢɞɤɨɫɬɶ, ɨɬɞɟɥɟɧɧɚɹ ɫɟɩɚɪɚɬɨɪɨɦ, ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɧɚɫɨɫɨɦ, ɩɨ-

ɫɤɨɥɶɤɭ ɜ ɧɟɣ ɫɨɞɟɪɠɢɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨ ɫɭɯɢɯ ɜɟɳɟɫɬɜ ɢ ɪɚɡɥɢɱɧɵɯ ɫɦɟɫɟɣ. 

ȼ ɩɪɨɛɚɯ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɞɨ ɪɚɡɞɟɥɟɧɢɹ ɢ ɩɨɫɥɟ ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɮɪɚɤɰɢɢ 

ɧɚɯɨɞɢɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ ɢ Ɋh. Ⱦɥɹ ɩɪɨɰɟɫɫɚ ɝɨɦɨɝɟɧɢɡɚɰɢɢ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɥɚɠɧɨɫɬɶ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ, ɤɨɬɨɪɚɹ ɞɨɜɨɞɢɬɫɹ ɜ ɭɫɪɟɞɧɢɬɟɥɟ 

ɞɨ ɩɨɤɚɡɚɬɟɥɹ ɧɟ ɦɟɧɟɟ 93,5 %. ɉɨɫɥɟ ɪɚɡɞɟɥɟɧɢɹ ɫɬɨɤɨɜ ɧɚ ɮɪɚɤɰɢɢ ɲɧɟɤɨ-

ɜɵɦ ɫɟɩɚɪɚɬɨɪɨɦ ɜ ɠɮ ɢ ɬɮ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɠɮ ɜ ɆȻɊ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɚɤɪɨɷɥɟ-

ɦɟɧɬɵ ɢ Ɋh. 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ёɦɤɨɫɬɶ ɦɟɯɚɧɢɱɟɫɤɢɯ ɛɢɨɪɟɚɤɬɨɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɨɛɴёɦɚ ɠɮ ɢ ɜɵɞɟɪɠɢɜɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 4 ɦɟɫɹɰɚ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɚɱɟ ɜɨɡ-

ɞɭɯɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɛɚɪɛɨɬɚɠɚ. ɉɟɪɟɞ ɨɩɨɪɨɠɧɟɧɢɟɦ ɆȻɊ ɜ ɫɦɟ-

ɲɚɧɧɵɯ ɩɪɨɛɚɯ ɠɮ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɫɬɚɜ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɩɨɫɥɟ ɫɟɩɚɪɚɰɢɢ 

 

 

Ɉɪɨɫɢɬɟɥɶɧɚɹ ɜɨɞɚ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɂɈ ɢ ɠɮ, 

ɤɨɬɨɪɚɹ ɩɨɥɭɱɚɟɬɫɹ ɫɟɩɚɪɢɪɨɜɚɧɢɟɦ ɢɡ ɧɚɜɨɡɚ ɨɩɪɟɞɟɥёɧɧɨɣ ɜɥɚɠɧɨɫɬɢ (Ɉȼ = 

ɂɈ + ɠɮ). Ʉɚɱɟɫɬɜɨ ɢ ɤɨɥɢɱɟɫɬɜɨ Ɉȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ: 

ɜɨɡɪɚɫɬɨɦ ɠɢɜɨɬɧɵɯ, ɫɨɞɟɪɠɚɧɢɟɦ ɠɢɜɨɬɧɵɯ, ɪɚɰɢɨɧɨɦ ɤɨɪɦɥɟɧɢɹ, ɷɤɫɤɪɟ-

ɦɟɧɬɚɦɢ, ɫɬɟɩɟɧɶɸ ɪɚɡɛɚɜɥɟɧɢɹ ɜɨɞɨɣ ɂɈ. ȼɵɯɨɞ ɷɤɫɤɪɟɦɟɧɬɨɜ (ɬɚɛɥɢɰɚ 3.3) 

ɢ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɄɊɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 3.4. 
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Ɍɚɛɥɢɰɚ 3.3 - ɋɪɟɞɧɢɣ ɜɵɯɨɞ ɷɤɫɤɪɟɦɟɧɬɨɜ ɨɬ ɄɊɋ 

Ƚɪɭɩɩɚ ɠɢɜɨɬɧɵɯ ɧɚ ɨɬɤɨɪɦɟ 

ȼɵɞɟɥɹɟɬɫɹ ɨɞɧɢɦ ɠɢɜɨɬɧɵɦ 
ɡɚ ɫɭɬɤɢ, ɤɝ 

ɋɪɟɞɧɹɹ ɜɥɚɠ-
ɧɨɫɬɶ ɷɤɫɤɪɟ-

ɦɟɧɬɨɜ, % ɤɚɥɚ ɦɨɱɢ ɜɫɟɝɨ 

6-12 ɦɟɫɹɰɟɜ 14 12 26 86,2 

ɫɬɚɪɲɟ 12 ɦɟɫɹɰɟɜ 23 12 35 84,9 

 

Ɍɚɛɥɢɰɚ 3.4 − Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ 

ɄɊɋ ɢ ɫɩɨɫɨɛɚ ɭɞɚɥɟɧɢɹ ɧɚɜɨɡɚ ɜ ɪɚɫɱɟɬɟ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ ɜ ɫɭɬɤɢ 

ȼɨɡɪɚɫɬ ɠɢɜɨɬɧɵɯ 

Ɉɛɴɟɦ ɜɨɞɵ, ɞɨɛɚɜɥɹɟɦɨɣ ɜ ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ, ɥ 

ɨɬ ɭɛɨɪɤɢ ɩɨɦɟɳɟɧɢɣ, ɦɵɬɶɹ ɤɨɪɦɭ-
ɲɟɤ ɢ ɫɚɦɨɬɟɱɧɨɣ ɭɛɨɪɤɢ ɧɚɜɨɡɚ 

ɨɬ ɞɨɢɥɶɧɵɯ ɡɚ-
ɥɨɜ ɦɨɥɨɱɧɵɯ, 

ɤɨɪɦɨɰɟɯɨɜ 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 

ɞɟɣɫɬɜɢɹ 

ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɞɟɣɫɬɜɢɹ 

ɞɨ 4 ɦɟɫɹɰɟɜ 8-10 4-6 6-8 

5-8 ɦɟɫɹɰɟɜ 10-12 5-10 - 

8-12 ɦɟɫɹɰɟɜ 15-20 5-10 - 

 

ɂɡ ɜɵɯɨɞɚ ɷɤɫɤɪɟɦɟɧɬɨɜ ɄɊɋ ɫɟɩɚɪɢɪɨɜɚɧɢɟɦ ɩɨɥɭɱɚɸɬ ɠɮ ɢ ɬɮ. Ⱦɥɹ 

ɪɚɡɞɟɥɟɧɢɹ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɲɧɟɤɨɜɵɣ ɫɟɩɚɪɚɬɨɪ ɫ ɩɪɨɢɡɜɨ-

ɞɢɬɟɥɶɧɨɫɬɶɸ 50 ɦ3/ɱɚɫ ɫɟɪɢɢ 780/0,75 ɫ ɛɚɪɚɛɚɧɧɵɦ ɫɢɬɨ. 

ɗɮɮɟɤɬ ɨɫɜɟɬɥɟɧɢɹ J ɩɨɫɥɟ ɫɟɩɚɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                             J = (100∙(Tɧ-Ɍɠ)) / Ɍɧ,                                      (3.1) 

ɝɞɟ Ɍɧ, Ɍɠ – ɫɨɞɟɪɠɚɧɢɟ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɚɜɨɡɟ ɢ ɠɢɞ-

ɤɨɣ ɮɪɚɤɰɢɢ, ɝ/ɥ ɢɥɢ ɤɝ/ɦ3. 

 

ɗɮɮɟɤɬ ɨɫɜɟɬɥɟɧɢɹ ɨɬ ɢɫɯɨɞɧɨɣ ɜɥɚɠɧɨɫɬɢ ɠɢɞɤɨɝɨ ɧɚɜɨɡɚ ɦɨɠɟɬ ɩɪɢ-

ɧɢɦɚɬɶɫɹ ɩɨ ɬɚɛɥɢɰɟ 3.5. 

Ɍɚɛɥɢɰɚ 3.5 − ɗɮɮɟɤɬ ɨɫɜɟɬɥɟɧɢɹ ɢ ɜɥɚɠɧɨɫɬɶ ɮɪɚɤɰɢɣ 

ɒɧɟɤɨɜɵɣ 

ɫɟɩɚɪɚɬɨɪ 

ɉɪɨɢɡɜɨɞɢ-
ɬɟɥɶɧɨɫɬɶ, 

ɦ3/ɱɚɫ 

ȼɥɚɠɧɨɫɬɶ, % ɗɮɮɟɤɬ 
ɨɫɜɟɬɥɟɧɢɹ, 

% 
ɢɫɯɨɞɧɨɝɨ 

ɧɚɜɨɡɚ 

ɬɜɟɪɞɨɣ 
ɮɪɚɤɰɢɢ  

ɠɢɞɤɨɣ 
ɮɪɚɤɰɢɢ 

780/0,75 25-50 >92 85-90 - 60 

 

Ɋɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɚ ɄɊɋ ɧɚ ɮɪɚɤɰɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɦɟɯɚɧɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɬɫɭɬɫɬɜɭɸɬ ɩɨɬɟɪɢ ɜɟɳɟɫɬɜɚ, ɩɨɷɬɨɦɭ ɜɵɯɨɞ ɠɢɞɤɨɣ ɢ 



 

 

59 

 

ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ (ɨɫɚɞɤɚ) ɩɪɢ ɪɚɡɞɟɥɟɧɢɢ ɧɚɜɨɡɚ ɢɡɜɟɫɬɧɨɣ ɜɥɚɠɧɨɫɬɢ ɨɩɪɟ-

ɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

                                      Qɠ = Qɧ∙((ɋɨ- ɋɧ)/ (ɋɨ- ɋɠ))  ,                                          (3.2) 

                                      Qɨ = Qɧ∙((ɋɧ- ɋɠ)/ (ɋɨ- ɋɠ))  ,                                 (3.3) 

ɝɞɟ Qɧ, Qɠ, Qɨ – ɦɚɫɫɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɫɯɨɞɧɵɯ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ, ɠɢɞɤɨɣ ɢ 

ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ, ɤɝ ɢɥɢ ɬ; ɋɧ, ɋɠ, ɋɨ – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ ɜɟ-

ɳɟɫɬɜɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɚɜɨɡɟ, ɠɢɞɤɨɣ ɢ ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ, %; ɋɨ ɩɪɢɧɢɦɚ-

ɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 2 [103].  

 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɋɠ ɨɩɪɟ-

ɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                                  ɋɠ = (1-0,006J)∙ɋɧ  .                                     (3.4) 

ɇɚɯɨɞɹɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɬɜɟɪɞɨɣ ɢ ɠɢɞɤɨɣ ɮɪɚɤ-

ɰɢɹɯ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɩɨɫɥɟ ɪɚɡɞɟɥɟɧɢɹ. Ⱥɡɨɬ ɨɛɳɢɣ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɩɪɢ ɪɚɡ-

ɞɟɥɟɧɢɢ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɪɚɤɰɢɹɦ ɜ ɫɥɟɞɭɸɳɟɦ ɫɨɨɬɧɨɲɟɧɢɢ: 

                          No=Nɧ (0,30(ɋɨ/ɋɧ))+(0,43(100- ɋɨ)/(100- ɋɧ))   ,            (3.5) 

                          Nɠ=Nɧ (0,80(ɋɠ/ɋɧ))+(0,43(100- ɋɠ)/(100- ɋɧ)) ,             (3.6) 

ɝɞɟ Nɧ, Nɨ, Nɠ – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɨɛɳɟɝɨ ɚɡɨɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 

ɧɚɜɨɡɟ, ɬɜɟɪɞɨɣ ɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɹɯ, %. 

 

Ɏɨɫɮɨɪ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɪɚɤɰɢɹɦ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɫɨɞɟɪɠɚ-

ɧɢɸ ɜ ɧɢɯ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ, ɚ ɤɚɥɢɣ – ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɫɨɞɟɪɠɚɧɢɸ 

ɜɥɚɝɢ: 

                                                 Ɋɨ,ɠ = Ɋɧ∙(ɋɨ,ɠ/ɋɧ)         ,                              (3.7) 

                                      Кɨ,ɠ = Кɧ∙((100-ɋɨ,ɠ)/(100-ɋɧ)),                           (3.8) 

ɝɞɟ Ɋɨ, Ɋɠ (Кɨ, Кɠ) - ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɛɢɨɝɟɧɧɨɝɨ 

ɷɥɟɦɟɧɬɚ (ɮɨɫɮɨɪɚ, ɤɚɥɢɹ) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɬɜɟɪɞɨɣ ɢɥɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɹɯ 
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ɧɚɜɨɡɚ, %; ɋɨ, ɋɠ – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɬɜɟɪɞɨɣ ɢɥɢ 

ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ, %. 

ɉɨ ɮɨɪɦɭɥɚɦ (3.1) – (3.8) ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɠɮ ɩɪɢ ɪɚɡɞɟɥɟɧɢɢ 

ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ ɲɧɟɤɨɜɵɦ ɫɟɩɚɪɚɬɨɪɨɦ 780/0,75. Ȼɢɨɝɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ɛɭ-

ɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɨɰɟɧɤɢ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜ ɢ ɭɥɭɱɲɟɧɢɢ Ɇɋɉ, ɚ ɬɚɤɠɟ 

ɩɪɢɝɨɞɧɨɫɬɢ Ɉȼ ɩɪɢ ɟё ɭɬɢɥɢɡɚɰɢɢ ɧɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ ɢ ɨɪɨɲɟɧɢɢ ɤɭɤɭɪɭɡɵ 

ɧɚ ɡɟɪɧɨ ɞɨɠɞɟɜɚɧɢɟɦ. 

 

3.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ  

ɧɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ 

 

ɉɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɨɞɧɨɪɨɞɟɧ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 

ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɩɨɱɜɟɧɧɵɦ ɪɚɡɧɨɫɬɹɦ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɡɚɥɟ-

ɝɚɟɬ ɱɟɪɧɨɡёɦ ɬɢɩɢɱɧɵɣ ɧɚ ɚɥɥɸɜɢɚɥɶɧɵɯ ɨɬɥɨɠɟɧɢɹɯ ɫɥɚɛɨɣ ɝɭɦɭɫɢɪɨɜɚɧ-

ɧɨɫɬɢ - 3,85%. Ɇɨɳɧɨɫɬɶ ɝɭɦɭɫɧɨɝɨ ɫɥɨɹ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 83-106 ɫɦ, 

ɤɨɬɨɪɵɣ ɡɚɧɢɦɚɟɬ ɨɤɨɥɨ 87 % ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɨɪɨɲɟɧɢɹ. ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ 

ɜɨɞ ɧɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ ɨɤɨɥɨ 3 ɦ ɢ ɦɨɠɟɬ ɩɨɞɧɢɦɚɬɶɫɹ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ 2 ɦ 

ɜ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɩɨɱɜ ɜ ɭɫɥɨɜɢɹɯ Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɞɨɠɞɟɜɚɧɢɟ. ȼɵɩɨɥɧɟɧ ɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɚɯɨɬɧɨɝɨ ɫɥɨɹ ɩɨɱɜɵ. ɍɫɬɚɧɨɜ-

ɥɟɧɨ ɫɨɞɟɪɠɚɧɢɟ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɚɯɨɬɧɨɦ ɝɨɪɢɡɨɧɬɟ ɩɨɱɜɵ ɨɩɵɬɧɨɝɨ 

ɭɱɚɫɬɤɚ, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.6. 

Ɍɚɛɥɢɰɚ 3.6 - ɋɨɫɬɚɜ ɩɨɱɜɟɧɧɨɝɨ ɫɥɨɹ 0-20 ɫɦ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɢɨɧɨɜ 
Ɂɧɚɱɟɧɢɹ 

ɜ ɦɝ*ɷɤɜ/100ɝɪ % 

1 Ʉɚɥɶɰɢɣ Ca2+ 24.66 74.1 

2 Ɇɚɝɧɢɣ Mg2+ 8.32 24.8 

3 ɇɚɬɪɢɣ Na+ 0.37 1.1 

4 Ɂɧɚɱɟɧɢɟ ɉɉɄ 33.55 100 

5 Ph 7,8 
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ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜɨɞɧɨɣ ɜɵɬɹɠɤɢ ɞɥɹ ɩɨɱɜɵ ɜ ɩɚɯɨɬɧɨɦ ɫɥɨɟ ɩɪɟɞɫɬɚɜ-

ɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.7. 

Ɍɚɛɥɢɰɚ 3.7 – ɋɨɫɬɚɜ ɜɨɞɧɨɣ ɜɵɬɹɠɤɢ ɩɨɱɜɵ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɫɥɨɹ 0-20 ɫɦ 

Ƚɪɭɩɩɵ ɇɚɢɦɟɧɨɜɚɧɢɟ ɢɨɧɨɜ 
Ɂɧɚɱɟɧɢɹ 

ɦɝ/ɥ ɦɝ*ɷɤɜ/ɥ 

I 

Ⱥɧɢɨɧɵ 

HCO3
2- 

Cl- 

SO4
2- 

ɋɭɦɦɚ 

 

15 

4 

12 

 

0,25 

0,13 

0,25 

0,63 

II 

Ʉɚɬɢɨɧɵ 

Ca2+ 

Mg2+ 

Na+ 

ɋɭɦɦɚ 

 

7 

1 

7 

 

0,34 

0,08 

0,21 

0,63 

 

ɉɚɯɨɬɧɵɣ ɫɥɨɣ ɩɨɱɜɵ ɧɚɫɵɳɟɧ ɤɚɥɶɰɢɟɦ – ɜ ɩɚɯɨɬɧɨɦ ɫɥɨɟ ɟɝɨ ɫɨɞɟɪ-

ɠɢɬɫɹ 74,1 %. ɇɚɫɵɳɟɧɢɟ ɦɚɝɧɢɟɦ ɫɨɫɬɚɜɥɹɟɬ 24,8 %, ɷɬɨ ɝɨɜɨɪɢɬ ɨ ɫɥɚɛɨɣ 

ɫɥɢɬɨɫɬɢ ɩɨɱɜɵ ɢ ɜɵɫɨɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ, ɱɬɨ ɝɨɜɨɪɢɬ ɜ ɩɨɥɶɡɭ ɜɵɛɨɪɚ ɭɬɢ-

ɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ. ɋɨɞɟɪɠɚɧɢɟ ɧɚɬɪɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 1,1 %, ɷɬɨ ɨɡɧɚ-

ɱɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɫɤɥɨɧɧɨɫɬɢ ɩɨɱɜɵ ɤ ɫɨɥɨɧɰɟɜɚɬɨɫɬɢ. ɇɚɫɵɳɟɧɢɟ ɜɨɞɨɪɚɫɬɜɨ-

ɪɢɦɵɯ ɫɨɥɟɣ ɩɚɯɨɬɧɨɝɨ ɫɥɨɹ ɩɨɱɜɵ – 0,046 %, ɫɨɞɟɪɠɚɧɢɟ ɬɨɤɫɢɱɧɵɯ ɫɨɥɟɣ ɜ 

ɧёɦ ɧɟ ɩɪɟɜɵɲɚɟɬ – 0,020 %.  

Ɉɫɧɨɜɧɨɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɢ ɜɨɞɧɨɣ ɜɵɬɹɠɤɢ ɩɨ-

ɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɚɧɧɚɹ ɩɨɱɜɚ ɨɬɧɨɫɢɬɫɹ ɤ ɫɥɚɛɨ ɝɭɦɭɫɧɵɦ, ɧɨ ɨɛɥɚɞɚɟɬ ɜɵɫɨ-

ɤɢɦɢ ɜɨɞɧɨ-ɮɢɡɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɧɟ ɫɤɥɨɧɧɵɦɢ ɤ ɞɟɝɪɚɞɚɰɢɢ ɩɪɢ ɭɬɢɥɢ-

ɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ. ɋɬɪɭɤɬɭɪɚ ɩɚɯɨɬɧɨɝɨ ɫɥɨɹ – ɤɨɦɤɨɜɚɬɨ-ɡɟɪɧɢɫɬɚɹ. 

ɍɫɥɨɜɢɹ ɛɥɚɝɨɩɪɢɹɬɧɵ ɞɥɹ ɨɪɨɲɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ Ɉȼ.  

ɇɚ ɩɥɨɳɚɞɢ 254,3 ɝɚ (ɧɟɬɬɨ) ɩɪɨɢɡɜɨɞɢɥɫɹ ɜɵɫɟɜ ɫɟɦɹɧ ɤɭɤɭɪɭɡɵ ɫɨɪɬɨɜ 

ɫɟɧɝɟɧɬɚ ɧɚ ɡɟɪɧɨ ɢɡ ɪɚɫɱёɬɚ 57 ɬɵɫ. ɲɬ. (ɫɯɟɦɚ ɩɨɫɟɜɚ 0,25ɯ0,7 ɦ) ɧɚ 1 ɝɚ. 

ɉɨɫɥɟ ɜɵɫɟɜɚ ɤɭɤɭɪɭɡɵ ɜɵɩɨɥɧɹɥɫɹ ɪɟɠɢɦ ɨɪɨɲɟɧɢɹ ɫɨɝɥɚɫɧɨ ɝɪɚɮɢɤɚ ɩɨ-

ɥɢɜɚ. ȼɨ ɜɪɟɦɹ ɜɟɝɟɬɚɰɢɢ ɤɭɤɭɪɭɡɵ ɧɨɪɦɚ ɞɨɠɞɹ ɩɪɢɧɢɦɚɟɬɫɹ – 10 ɦɦ. ɍɬɢ-

ɥɢɡɚɰɢɹ ɞɨɠɞɟɜɚɧɢɟɦ – ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɣ ɫɩɨɫɨɛ ɨɪɨɲɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɨ-
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ɥɢɜɧɚɹ ɜɨɞɚ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɪɨɬɚɬɨɪɚɦɢ, ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɤɚɩɥɹɦɢ ɨɩɪɟɞɟɥɟɧ-

ɧɨɣ ɤɪɭɩɧɨɫɬɢ, ɩɚɞɚɟɬ ɧɚ ɪɚɫɬɟɧɢɟ ɢ ɩɨɱɜɭ ɜ ɜɢɞɟ ɞɨɠɞɹ. ɍɬɢɥɢɡɚɰɢɹ ɪɚɡɛɚɜ-

ɥɟɧɧɵɯ ɫɬɨɤɨɜ ɞɨɠɞɟɜɚɧɢɟɦ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɜɢɞ ɨɪɨɲɟɧɢɹ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ 

ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ ɭɬɢɥɢɡɚɰɢɢ:   

- ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɥɢɜɧɨɣ ɧɨɪɦɵ;  

- ɭɩɪɚɜɥɟɧɢɟ ɜɥɚɠɧɨɫɬɶɸ ɩɨɱɜɵ ɩɪɢ ɜɵɫɨɤɨɦ ɍȽȼ;  

- ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɨɥɢɜɚ;  

- ɤɨɧɬɪɨɥɶ ɧɚɞ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɞɨɠɞɹ.  

Ⱦɨɩɭɫɬɢɦɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɨɠɞɹ ɞɥɹ ɩɨɱɜ ɭɱɚɫɬɤɚ ɨɪɨɲɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 

– 0,1-0,2 ɦɦ/ɦɢɧ. ɋɪɟɞɧɹɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɨɠɞɹ ɞɥɹ ɞɨɠɞɟɜɚɥɶɧɵɯ ɦɚɲɢɧ ɩɪɢ 

ɭɬɢɥɢɡɚɰɢɢ Ɉȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                                      iɫɪ = 60∙Q/F,                                           (3.9) 

ɝɞɟ Q – ɪɚɫɯɨɞ ɞɨɠɞɟɜɚɥɶɧɨɣ ɦɚɲɢɧɵ, ɥ/ɫ; F – ɨɪɨɲɚɟɦɚɹ ɩɥɨɳɚɞɶ ɫ ɨɞɧɨɣ 

ɩɨɡɢɰɢɢ, ɝɚ.  

 

Ⱦɢɚɦɟɬɪ ɤɚɩɟɥɶ ɪɨɬɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɧɟ ɪɚɡɦɵɜɚɟɬ ɩɨɱɜɭ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ 

ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: � =  √͸�/(3.10)                                                   ߩߨ 

ɝɞɟ m – ɩɨɥɢɜɧɚɹ ɧɨɪɦɚ, ɦɦ; ρ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ɦ3 

Ⱦɥɹ ɭɫɥɨɜɢɣ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ, ɫɨɡɞɚɜɚɟɦɚɹ ɢɫɤɭɫɫɬɜɟɧ-

ɧɵɦ ɞɨɠɞɟɦ ȾɆ, ɩɪɢɧɢɦɚɟɬɫɹ – 0,13-0,17 ɦɦ/ɦɢɧ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɝɪɨɬɟɯ-

ɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɢɚɦɟɬɪ ɤɚɩɟɥɶ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 1-2 ɦɦ. 

Ⱦɥɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɟɧ ɞɨɠɞɶ d=0,4-

0,9 ɦɦ. ɋɥɨɣ ɨɫɚɞɤɨɜ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ Д4Ж. 

                                                    h = 10∙V/F∙Ⱦɩ,                                          (3.11) 

ɝɞɟ Ⱦɩ – ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ ɦɚɲɢɧ; V – ɨɛɴɟɦ ɜɨɞɵ ɜ ɞɨɠɞɟɦɟɪɟ, ɫɦ3. 



 

 

63 

 

ɋɥɨɣ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 10 ɦɦ. Ⱦɥɹ ɭɬɢɥɢɡɚɰɢɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɩɪɢ-

ɧɢɦɚɸɬɫɹ 2 ɤɪɭɝɨɜɵɟ ȾɆ: ɫ ɪɚɞɢɭɫɨɦ 490 ɦ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 300 

ɦ3/ɱɚɫ; ɢ ɨɞɧɚ – ɪɚɞɢɭɫɨɦ 730 ɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 600 ɦ3/ɱɚɫ.  

Ɍɪɟɛɨɜɚɥɨɫɶ ɢɡ ɯɢɦɢɱɟɫɤɢɯ ɚɧɚɥɢɡɨɜ ɭɫɬɚɧɨɜɢɬɶ ɜɥɢɹɧɢɟ ɭɬɢɥɢɡɚɰɢɢ ɠɮ 

ɧɚ Ɇɋɉ ɩɨɱɜɵ ɩɪɢ ɨɪɨɲɟɧɢɢ ɞɨɠɞɟɜɚɧɢɟɦ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ. 

ɋɯɟɦɚ ɨɩɵɬɚ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ. 

1. Ɉɛɪɚɡɰɵ ɩɨɱɜɵ ɨɬɛɢɪɚɥɢɫɶ ɩɨ ɞɢɚɝɨɧɚɥɢ ɩɨɥɹ Ɋ13 (ɤɥɚɫɬɟɪ 11) ɱɟɪɟɡ 

ɪɚɜɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɩɨɱɜɟɧɧɵɦ ɛɭɪɨɦ ɢɡ ɩɚɯɨɬɧɨɝɨ ɫɥɨɹ 0-0,20 ɢ 20-40 ɦ. Ȼɵɥɨ 

ɨɬɨɛɪɚɧɨ 10 ɩɪɨɛ, ɝɞɟ ɢɡ ɫɦɟɲɚɧɧɨɣ ɩɪɨɛɵ ɛɵɥɨ ɨɬɨɛɪɚɧɨ 3 ɫɪɟɞɧɟɜɡɜɟɲɟɧ-

ɧɵɯ ɨɛɪɚɡɰɚ ɩɨɱɜɵ, ɩɨ ɤɨɬɨɪɵɦ ɧɚɯɨɞɢɥɫɹ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɢɫɯɨɞɧɨɣ 

ɩɨɱɜɵ ɞɨ ɭɬɢɥɢɡɚɰɢɢ ɠɮ (ɬɚɛɥɢɰɵ 3.3, 3.4).  

2. ȼ ɬɟɱɟɧɢɟ 3-ɯ ɥɟɬ ɧɚ ɩɨɥɟ Ɋ13 ɩɨɫɥɟ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɩɨ ɦɟɬɨɞɢɤɟ ɩ.1 

ɧɚɯɨɞɢɥɫɹ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ ɢ ɝɭɦɭɫ ɜ ɫɥɨɟ ɩɨɱɜɵ 0-0,20 ɢ 

0,20-0,40 ɦ. 

3. ȼɵɩɨɥɧɹɥɫɹ ɚɧɚɥɢɡ ɢɡɦɟɧɟɧɢɹ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜ ɩɨɫɥɟ 

ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɚɱɚɥɶɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɞɨ 

ɭɬɢɥɢɡɚɰɢɢ ɠɮ.  

 

3.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɝɨɞɧɨɫɬɢ ɭɬɢɥɢɡɚɰɢɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ 

ɞɨɠɞɟɜɚɧɢɟɦ  

 

ȼɵɩɨɥɧɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɧɚɞ ɦɟɥɢɨɪɚɬɢɜɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɩɨɱɜ ɩɪɢ ɭɬɢɥɢ-

ɡɚɰɢɢ Ɉȼ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ. ɀɮ ɫɬɨɤɨɜ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ 

ɫɢɫɬɟɦɟ ɪɚɡɛɚɜɥɹɟɬɫɹ ɩɪɢɪɨɞɧɨɣ ɜɨɞɨɣ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɜ ɫɨɨɬɧɨɲɟɧɢɢ 

1:7-1:12 [49].  

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɦɟɲɟɧɢɹ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɢ ɠɮ ɩɨɥɭɱɚɟɬɫɹ Ɉȼ, 

ɤɚɱɟɫɬɜɨ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɢɧɞɢɤɚɬɨɪɚɦɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ Ɇ. Ɏ. Ȼɭɞɚ-

ɧɨɜɵɦ (ɋ.ə. Ȼɟɡɞɧɢɧɚ Д15Ж) (ɬɚɛɥɢɰɚ 3.8). 
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Ɍɚɛɥɢɰɚ 3.8– ɉɨɤɚɡɚɬɟɥɢ ɢ ɤɪɢɬɢɱɟɫɤɢɟ ɢɧɞɢɤɚɬɨɪɵ ɞɥɹ ɨɰɟɧɤɢ Ɉȼ 

ɉɨɫɥɟ ɫɦɟɲɟɧɢɹ ɠɮ ɫ ɜɨɞɨɣ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɧɬɪɨɥɶ 

ɢɧɞɢɤɚɬɨɪɨɜ ɤɚɱɟɫɬɜɚ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ, ɤɨɬɨɪɚɹ ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɨɥɹ ɞɥɹ ɭɬɢ-

ɥɢɡɚɰɢɢ ɞɨɠɞɟɜɚɥɶɧɨɣ ɬɟɯɧɢɤɨɣ. ɉɨ ɤɚɱɟɫɬɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɉɈȼ ɞɥɹ ɨɪɨɲɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ.  

ɉɨɞɝɨɬɨɜɥɟɧɧɚɹ Ɉȼ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɬɨɤɫɢɱɧɵɯ ɫɨɥɟɣ ɢ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɪɨɰɟɫɫɨɜ ɨɫɨɥɨɧɰɟɜɚɧɢɹ ɩɨɱɜɚ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ ɦɟɥɢɨɪɚ-

ɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɫɥɟ ɟё ɨɪɨɲɟɧɢɹ. ɉɪɢ ɫɧɢɠɟɧɢɢ ɨɛɳɟɣ ɦɢɧɟɪɚɥɢɡɚɰɢɢ 

ɫɨɥɟɣ ɜ ɩɨɱɜɟ ɭɦɟɧɶɲɚɟɬɫɹ ɨɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɤɚɬɢɨɧɨɜ Na+ ɢ Ca²+ ɢ ɭɜɟɥɢɱɢ-

ɜɚɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ HCO3
-, ɱɬɨ ɫɨɡɞɚɟɬ ɨɩɚɫɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɫɨɞɵ, ɤɨɬɨɪɚɹ 

ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɨɱɜɵ. ɉɪɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɜ ɩɨɱɜɟɧ-

ɧɨɦ ɪɚɫɬɜɨɪɟ ɩɨɹɜɥɹɸɬɫɹ ɫɜɨɛɨɞɧɵɟ ɢɨɧɵ Ca²+, MР²+, Na+, HCO3
-, Cl, SO4

2-, 

SO2
-, ɡɚɪɹɠɟɧɧɵɟ ɢɥɢ ɧɟɣɬɪɚɥɶɧɵɟ ɢɨɧɧɵɟ ɚɫɫɨɰɢɚɰɢɢ, ɚ ɬɚɤɠɟ ɫɜɨɛɨɞɧɵɟ ɦɨ-

ɥɟɤɭɥɵ ɇ2Ɉ, ɇ2SO4. ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ Ɉȼ ɜ ɩɨɱɜɟ ɨɛɪɚɡɭɟɬɫɹ ɧɨɜɵɣ ɫɨɫɬɚɜ 

ɩɨɱɜɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ – ɮɨɪɦɢɪɭɟɬɫɹ ɧɨɜɨɟ ɫɨɫɬɨɹɧɢɟ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ, ɧɚɫɬɭ-

ɩɚɸɬ ɩɪɨɰɟɫɫɵ ɨɫɨɥɨɧɰɟɜɚɧɢɹ ɢ ɫɧɢɠɟɧɢɹ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɨɱɜɵ. 

Ɉɞɧɢɦɢ ɢɡ ɢɧɞɢɤɚɬɨɪɨɜ ɤɨɧɬɪɨɥɹ ɧɚɞ Ɇɋɉ ɛɭɞɟɬ ɫɬɟɩɟɧɶ ɞɟɝɪɚɞɚɰɢɢ 

ɩɨɱɜ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɩɨ ɨɩɚɫɧɨɫɬɢ ɨɫɨɥɨɧɰɟɜɚɧɢɹ (ɬɚɛɥɢɰɚ 3.9).  

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɧɚɞ Ɇɋɉ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ ɩɪɢɧɹɬɵ ɩɨɤɚɡɚɬɟɥɢ ɢ ɤɪɢɬɢ-

ɱɟɫɤɢɟ ɢɧɞɢɤɚɬɨɪɵ, ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɨɣ ɩɪɨɰɟɫɫɚ ɭɬɢɥɢɡɚ-

ɰɢɢ ɠɮ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ (ɬɚɛɥɢɰɵ 2.14, 2.15) Д15, 59Ж.  

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤɠɟ ɧɚɬɪɢɟɜɨɟ ɚɞɫɨɪɛɰɢɨɧɧɨɟ ɨɬɧɨɲɟ-

ɧɢɟ (ɩɨɤɚɡɚɬɟɥɶ ɚɞɫɨɪɛɢɪɭɟɦɨɫɬɢ ɧɚɬɪɢɹ – ɉȺɇ) – ɜ ɥɚɬɢɧɫɤɨɣ ɬɪɚɧɫɤɪɢɩɰɢɢ 

– SAR. ɉɨ ɷɬɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɨɰɟɧɢɜɚɸɬ ɤɚɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɨɩɚɫɧɨɫɬɢ ɨɫɨɥɨɧɰɟɜɚɧɢɹ ɩɨɱɜɵ ɢ ɫɧɢɠɟɧɢɹ ɟё ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ.   

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ 
Ɋɚɡɦɟɪɧɨɫɬɶ Ʉɪɢɬɢɱɟɫɤɢɣ ɢɧ-

ɞɢɤɚɬɨɪ 

Ɇɢɧɟɪɚɥɢɡɚɰɢɹ ɝ/ɥ 1 

Na+/Ca²+ ɦɝ ɷɤɜ/ɥ ≤1,0 

Na+/(Ca²++MР²+) ɦɝ ɷɤɜ/ɥ <0,7 

Σ ɫɨɥɟɣ/(Ca²++MР²+) ɦɝ ɷɤɜ/ɥ ≤4 

ɪɇ - 6,5 – 7,5 
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Ɍɚɛɥɢɰɚ 3.9 –Ʉɪɢɬɢɱɟɫɤɢɟ ɢɧɞɢɤɚɬɨɪɵ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ  

 ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ, ɦɝ ɷɤɜ/ɥ 

№№ 
ɩ/ɩ 

ɉɨɤɚɡɚɬɟɥɢ 
Ʉɪɢɬɢɱɟɫɤɢɣ 
ɢɧɞɢɤɚɬɨɪ 

Ʉɥɚɫɫ 

ɨɩɚɫɧɨɫɬɢ 

1 ɪɇ 6,5 <Iɤɪ <7,5 ɇɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 

2 ɏɥɨɪɢɞɧɨɟ ɡɚɫɨɥɟɧɢɟ - Cl, 2 1-ɣ ɤɥɚɫɫ, ɧɟɨɩɚɫɧɵɣ 

3 
ɇɚɬɪɢɟɜɨɟ ɨɫɨɥɨɧɰɟɜɚɧɢɟ 

Na+/Ca²+ 
1,5 2-ɣ ɤɥɚɫɫ, ɦɚɥɨɨɩɚɫɧɵɣ 

4 
Ɇɚɝɧɢɟɜɨɟ ɨɫɨɥɨɧɰɟɜɚɧɢɟ 

MР²+/Ca²+ 1,0 2-ɣ ɤɥɚɫɫ, ɦɚɥɨɨɩɚɫɧɵɣ 

 SAR (sodiym adsorpium ratio) 10 2-ɣ ɤɥɚɫɫ, ɦɚɥɨɨɩɚɫɧɵɣ 

6 
Na+/(Ca²++MР²+), 

 
0,7 2-ɣ ɤɥɚɫɫ, ɦɚɥɨɨɩɚɫɧɵɣ 

7 Σ Sɬ√ሺ�ܽ² + ��²ሻ, 4 2-ɣ ɤɥɚɫɫ, ɦɚɥɨɨɩɚɫɧɵɣ 

Sɬ – ɫɨɞɟɪɠɚɧɢɟ ɬɨɤɫɢɱɟɫɤɢɯ ɫɨɥɟɣ ɜ ɩɨɱɜɟ  
 

Ɉɰɟɧɤɚ ɫɨɥɟɜɨɝɨ ɫɨɫɬɚɜɚ ɨɪɨɫɢɬɟɥɶɧɵɯ ɜɨɞ ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɧɚɬɪɢɟ-

ɜɨɝɨ ɨɫɨɥɨɧɰɟɜɚɧɢɹ ɩɨɱɜ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ SARy [15]: 

ܵ�ܴ� = ே�√ሺ�+�ሻ� ×ሺ஼�+ெ�+�+ே�రሻ×଴,ହ ,                         (3.12)  

ɝɞɟ Na, Ca, Mg, K, NH4 – ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɚɧɧɵɯ ɤɚɬɢɨɧɨɜ ɜ ɩɨɥɢɜɧɨɣ ɠɢɞɤɨɫɬɢ 

Ɉȼ (ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɫɬɨɤɢ + ɩɪɢɪɨɞɧɚɹ ɜɨɞɚ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ), ɦɝ-

ɷɤɜ/ɥ. 

ɉɪɢ ɷɬɨɦ ɢɨɧɵ K ɢ NH4 ɜɧɨɫɹɬɫɹ ɜ ɞɨɡɚɯ ɧɟ ɛɨɥɟɟ ɜɵɧɨɫɚ ɭɪɨɠɚɟɦ ɢ ɡɚ 

ɝɨɞɨɜɨɣ ɰɢɤɥ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ ɤɢɫɥɵɟ ɫɨɥɢ, ɨɛɟɫɩɟɱɢɜɚ-

ɸɳɢɟ ɜɵɞɟɥɟɧɢɟ ɢɨɧɚ ɜɨɞɨɪɨɞɚ, ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɟɣ ɤɨɚɝɭɥɢɪɭɸɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɶɸ, ɱɟɦ Ca ɢ Mg, ɢ ɚɤɬɢɜɢɡɢɪɭɟɬ Ca ɢ Mg ɚɥɸɦɨɫɢɥɢɤɚɬɨɜ ɢ ɤɚɪ-

ɛɨɧɚɬɨɜ ɩɨɱɜ; 

Ⱦɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ SARy ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɩɨɱɜɟɧɧɵɯ ɭɫɥɨɜɢɣ ɦɨɠɧɨ 

ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɮɨɪɦɭɥɚɦ, ɤɚɤ ɞɥɹ ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɵɯ ɭɪɨɜɧɟɣ ɜɟɪɨɹɬɧɨɫɬɢ 

ɨɫɨɥɨɧɰɟɜɚɧɢɹ: 

             - ɦɚɥɚɹ ɫɨɥɨɧɰɟɜɚɬɨɫɬɶ:                ܵ �ܴMB =  ଵସ଴଴НВఱ0+ସ଴;                         (3.13) 
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      - ɫɪɟɞɧɹɹ ɫɨɥɨɧɰɟɜɚɬɨɫɬɶ:            ܵ�ܴСВ =  ଶଵ଺଴НВఱ0+ସ଴.                   (3.14)  

ɉɪɢ ɷɬɨɦ ɜɟɥɢɱɢɧɚ ɇВ50 ɹɜɥɹɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ ɟɦɤɨɫɬɢ 

ɩɨɝɥɨɳɚɸɳɟɝɨ ɤɨɦɩɥɟɤɫɚ (ɉɉɄ).  

Ⱦɥɹ ɨɰɟɧɤɢ Ɉȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɜ ɩɨɱɜɟ ɭɱɚɫɬɤɚ ɜɪɟɞɧɵɯ ɫɨɥɟɣ, 

ɤɨɬɨɪɵɟ ɭɯɭɞɲɚɸɬ Ɇɋɉ. Ⱦɨɩɭɫɬɢɦɨɟ ɫɭɦɦɚɪɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɬɨɤɫɢɱɧɵɯ ɫɨ-

ɥɟɣ ɜ ɩɨɱɜɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                     ɋɞɬ = 10∙(Ɇ+Ɋ/Ɇ)∙(200/ɇВ50) ,                               (3.15) 

ɝɞɟ ɋȾɌ – ɞɨɩɭɫɬɢɦɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɭɦɦɵ ɬɨɤɫɢɱɧɵɯ ɫɨɥɟɣ ɛɟɡ ɭɱɟɬɚ CaSO4 ɢ 

ɫɨɥɟɣ, ɫɨɞɟɪɠɚɳɢɯ ɢɨɧɵ K+, NH4
+ ɢ PO3

−3, ɦɝ-ɷɤɜ/ɥ; 10 – ɬɨ ɠɟ ɞɥɹ ɷɤɫɬɪɟ-

ɦɚɥɶɧɨ ɡɚɫɭɲɥɢɜɵɯ ɭɫɥɨɜɢɣ Ɋɨɫɫɢɢ ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɯ ɩɨɱɜɚɯ, ɦɝ-ɷɤɜ/ɥ; M 

– ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɩɨ ɫɟɜɨɨɛɨɪɨɬɭ ɨɪɨɫɢɬɟɥɶɧɚɹ ɧɨɪɦɚ 

(ɠɮ + ɂɈ) ɧɟɬɬɨ, ɦɦ; P – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ ɚɬɦɨɫɮɟɪɧɵɟ ɨɫɚɞɤɢ, ɦɦ; 200 – 

ɫɪɟɞɧɹɹ ɧɚɢɦɟɧɶɲɚɹ ɜɥɚɝɨɟɦɤɨɫɬɶ (ɇВ) ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɯ ɩɨɱɜ ɞɥɹ ɫɥɨɹ 0-

50 ɫɦ, ɦɦ; HB50 – ɬɨ ɠɟ ɞɥɹ ɩɨɱɜ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɴɟɤɬɚ, ɦɦ. 

Ⱦɥɹ ɩɟɪɟɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɭɦɦɵ ɬɨɤɫɢɱɧɵɯ ɫɨɥɟɣ ɢɡ ɪɚɡɦɟɪɧɨɫɬɢ ɦɝ-

ɷɤɜ/ɥ ɜ ɝ/ɥ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɩɪɢɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 0,067; ɞɥɹ ɨɪɢɟɧɬɢɪɨ-

ɜɨɱɧɨɝɨ ɪɚɫɱɟɬɚ ɨɛɳɟɣ ɫɭɦɦɵ ɫɨɥɟɣ ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɭɦɦɵ ɬɨɤɫɢɱɧɵɯ ɫɨɥɟɣ 

(ɜ ɦɝ-ɷɤɜ/ɥ ɢɥɢ ɝ/ɥ) ɩɨɫɥɟɞɧɸɸ ɦɨɠɧɨ ɭɦɧɨɠɚɬɶ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 1,5. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ Ɉȼ ɞɥɹ ɨɪɨɲɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ 

ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɢ ɜɟɬɟɪɢɧɚɪɧɵɟ ɬɪɟ-

ɛɨɜɚɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɨɯɪɚɧɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ, ɨɯɪɚɧɭ 

ɡɞɨɪɨɜɶɹ. Ɉɪɨɫɢɬɟɥɶɧɭɸ ɜɨɞɭ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚ ɨɪɨɲɟɧɢɟ ɩɨɫɥɟ 

ɞɟɝɟɥɶɦɢɧɬɢɡɚɰɢɢ ɜ ɫɢɫɬɟɦɟ ɩɨɞɝɨɬɨɜɤɢ, ɲɟɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɚɪɚɧɬɢɪɨɜɚɧɢɹ 

ɩɪɢ ɭɫɥɨɜɢɢ, ɟɫɥɢ ɡɚ ɭɤɚɡɚɧɧɵɣ ɩɟɪɢɨɞ ɧɚ ɤɨɦɩɥɟɤɫɟ ɧɟ ɛɭɞɟɬ ɡɚɪɟɝɢɫɬɪɢɪɨ-

ɜɚɧɨ ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɠɢɜɨɬɧɵɯ. 
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ȼɕȼɈȾɕ ɩɨ ɪɚɡɞɟɥɭ 3 

1. Ɋɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬ ɦɟɥɢɨɪɚɬɢɜ-

ɧɨɟ ɫɨɫɬɨɹɧɢɟ ɭɱɚɫɬɤɚ ɞɨ ɢ ɩɨɫɥɟ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ ɞɨɠɞɟɜɚɧɢɟɦ. 

2. Ɉɛɨɫɧɨɜɚɧ ɫɩɨɫɨɛ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɠɮ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɲɧɟɤɨɜɵɦɢ ɫɟ-

ɩɚɪɚɬɨɪɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɫɬɨɤɨɜ 83,5 % ɩɨɡɜɨɥɹɸɬ 

ɷɮɮɟɤɬɢɜɧɨ ɪɚɡɞɟɥɹɬɶ ɫɬɨɤɢ ɧɚ ɠɢɞɤɭɸ ɢ ɬɜɟɪɞɭɸ ɮɪɚɤɰɢɢ.  

3. Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ ɞɥɹ ɬɪёɯ ɩɨɞɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚ-

ɥɢɫɶ ɞɥɹ ɨɰɟɧɤɢ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ.  

4. Ɉɛɨɫɧɨɜɚɧɚ ɫɯɟɦɚ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ ɢ 

ɦɟɬɨɞɢɤɚ ɜɵɩɨɥɧɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ. Ɉɩɪɟɞɟɥɹɥɫɹ ɨɫɧɨɜɧɨɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨ-

ɫɬɚɜ ɢ ɜɨɞɧɨɣ ɜɵɬɹɠɤɢ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɳɚɞɶɸ 254,3 

ɝɚ ɞɨ ɢ ɩɨɫɥɟ ɭɬɢɥɢɡɚɰɢɢ ɠɮ. 

4. Ɉɛɨɫɧɨɜɚɧ ɤɚɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ – ɇɨɜɨɤɭ-

ɛɚɧɫɤɨɝɨ ɤɚɧɚɥɚ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɥɫɹ ɩɪɢ ɪɚɡɛɚɜɥɟɧɢɢ ɠɮ. Ⱦɚɧɵ ɤɪɢɬɟɪɢɢ 

ɩɪɢɝɨɞɧɨɫɬɢ Ɉȼ ɩɨ ɧɚɬɪɢɟɜɨɦɭ ɨɫɨɥɨɧɰɟɜɚɧɢɸ ɩɨɱɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶ-

ɡɨɜɚɬɶɫɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɬɪɨɥɹ ɧɚɞ ɦɟɥɢɨɪɚɬɢɜɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɩɨɱɜ 

ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ 254,3 ɝɚ. 
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4 ɈȻɈɋɇɈȼȺɇɂȿ ɉɊɈɐȿɋɋȺ ɈɉȿɊȺɌɈɊɇɈɃ ɆɈȾȿɅɂ 

 

 

4.1 Ɋɚɡɪɚɛɨɬɤɚ ɨɩɟɪɚɰɢɣ ɩɨɞɝɨɬɨɜɤɢ ɢ ɪɚɡɞɟɥɟɧɢɹ 

      ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ  

 

ɀɄ ɈɈɈ «ɋɨɸɡ-Ⱥɝɪɨ» ɫɩɟɰɢɚɥɢɡɢɪɭɟɬɫɹ ɧɚ ɜɵɪɚɳɢɜɚɧɢɢ ɦɨɥɨɞɧɹɤɚ 

ɄɊɋ Ʉɚɥɦɵɰɤɨɣ ɩɨɪɨɞɵ ɜɨɡɪɚɫɬɨɦ 6-12 ɦɟɫɹɰɟɜ ɢ ɫɬɚɪɲɟ. ȼ ɯɨɡɹɣɫɬɜɟ ɫɨɞɟɪ-

ɠɢɬɫɹ 5 ɬɵɫ. ɝɨɥɨɜ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɫɬɨɣɥɨɜɨ-ɜɵɝɭɥɶɧɚɹ ɫɯɟɦɚ ɫɨɞɟɪɠɚɧɢɹ ɠɢ-

ɜɨɬɧɵɯ. ɇɚɜɨɡɧɵɟ ɫɬɨɤɢ ɫɨɫɬɨɹɬ ɢɡ ɷɤɫɤɪɟɦɟɧɬɨɜ ɠɢɜɨɬɧɵɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɜɨɞɵ, ɨɫɬɚɬɤɨɜ ɤɨɪɦɨɜ ɢ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɢɦɟɫɟɣ.  

ɇɚɜɨɡ ɨɬ ɄɊɋ ɩɨɫɬɭɩɚɟɬ ɜ ɠ/ɛ ɧɚɤɨɩɢɬɟɥɶ. ɇɚɤɨɩɢɬɟɥɶ ɧɚɜɨɡɚ ɜ ɜɢɞɟ ɤɚ-

ɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɭɤɥɨɧɨɦ 0,05 ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɩɨ ɩɟ-

ɪɢɮɟɪɢɢ ɮɟɪɦɵ, ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɵɝɭɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ. ɇɚɤɨɩɢɬɟɥɶ ɞɥɹ 

ɧɚɜɨɡɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɤɚɧɚɥ ɩɟɪɟɦɟɧɧɨɣ ɝɥɭɛɢɧɵ ɫ ɦɚɤ-

ɫɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɨɣ ɜ ɤɨɧɰɟ 3,2 ɦ. ɇɚɤɨɩɢɬɟɥɶ ɨɫɧɚɳɚɟɬɫɹ ɫɟɬɤɨɣ, ɜɵɩɨɥɧɹ-

ɸɳɟɣ ɪɨɥɶ ɮɢɥɶɬɪɚ ɞɥɹ ɩɟɪɟɯɜɚɬɚ ɬɜɟɪɞɵɯ ɤɪɭɩɧɵɯ ɜɤɥɸɱɟɧɢɣ. Ɋɚɡɦɟɪ ɹɱɟɟɤ 

ɫɟɬɤɢ 2ɯ2 ɦɦ, ɫɟɬɤɚ ɭɫɬɪɚɢɜɚɟɬɫɹ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɧɚɤɨɩɢɬɟɥɹ. ɇɚɤɨɩɢɬɟɥɶ 

ɢɦɟɟɬ ɪɚɡɦɟɪɵ 60×10ɯ2,5 ɦ, ɤɨɬɨɪɵɟ ɨɛɨɫɧɨɜɚɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɨɣ ɪɚ-

ɛɨɬɵ ɛɭɥɶɞɨɡɟɪɚ. ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴёɦ ɧɚɤɨɩɢɬɟɥɹ ɫɨɫɬɚɜɥɹɟɬ –1500 ɦ3. Ɍɟɯ-

ɧɨɥɨɝɢɱɟɫɤɢɣ ɨɛɴɟɦ – 1300 ɦ3. ɍɞɚɥɟɧɢɟ ɬɜɟɪɞɵɯ ɜɤɥɸɱɟɧɢɣ ɢ ɲɟɪɫɬɢ ɠɢɜɨɬ-

ɧɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢ.    

ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚɤɨɩɢɬɟɥɶ, ɜ ɤɨɬɨɪɨɦ ɪɚɛɨɬɚɟɬ ɛɭɥɶɞɨɡɟɪ 

ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɧɚɜɨɡɚ ɤ ɮɢɥɶɬɪɭ. 
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Ɋɢɫɭɧɨɤ 4.1–ɇɚɤɨɩɥɟɧɢɟ ɧɚɜɨɡɚ ɜ ɠ/ɛ ɤɚɧɚɥɟ 

 

 Ⱦɥɹ ɭɜɥɚɠɧɟɧɢɹ ɧɚɜɨɡɚ ɜ ɧɚɤɨɩɢɬɟɥɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɚ ɇɨɜɨɤɭɛɚɧɫɤɨɝɨ 

ɤɚɧɚɥɚ. Ƚɨɞɨɜɨɣ ɜɵɯɨɞ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ ɨɛɴёɦɨɦ ɩɨ ɮɨɪɦɭɥɟ: �̂ˑˇ = �э + �˅ + �˅ ˍˎ ,                                             (4.1) 

ɝɞɟ Vɷ – ɨɛɴёɦ ɷɤɫɤɪɟɦɟɧɬɨɜ, ɦ3; Vɝɨɞ – ɨɛɴɟɦ ɢɫɩɨɥɶɡɭɟɦɨɣ ɜɨɞɵ, ɦ3; VȼɄɅ – 

ɨɛɴёɦ ɬɜɟɪɞɵɯ ɜɤɥɸɱɟɧɢɣ ɦ3. 

Ɉɛɴёɦ ɧɚɤɨɩɢɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ ɜɵɯɨɞɚ ɷɤɫɤɪɟɦɟɧɬɨɜ ɞɥɹ 2-ɯ 

ɝɪɭɩɩ ɦɨɥɨɞɧɹɤɚ ɄɊɋ - ɦɨɥɨɞɧɹɤ ɧɚ ɨɬɤɨɪɦɟ 6-12 ɦɟɫ. – 2,5 ɬɵɫ. ɝɨɥɨɜ, ɢ ɦɨ-

ɥɨɞɧɹɤ ɫɬɚɪɲɟ 12 ɦɟɫɹɰɟɜ – 2,5 ɬɵɫ. ɝɨɥɨɜ ɩɪɢ ɫɪɟɞɧɟɦ ɜɵɯɨɞɵ ɷɤɫɤɪɟɦɟɧɬɨɜ 

– 26 ɤɝ ɢ 35 ɤɝ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɋɚɫɱɟɬ ɜɵɯɨɞɚ ɷɤɫɤɪɟɦɟɧɬɨɜ ɞɚɧ ɜ ɬɚɛɥɢɰɟ 4.1. 

Ɍɚɛɥɢɰɚ 4.1 – Ɋɚɫɱɟɬ ɜɵɯɨɞɚ ɷɤɫɤɪɟɦɟɧɬɨɜ ɞɥɹ 2-ɯ ɝɪɭɩɩ ɦɨɥɨɞɧɹɤɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚ-
ɡɚɬɟɥɟɣ 

Ʉɨɥɢɱɟɫɬɜɚ 
ɦɨɥɨɞɧɹɤɚ 
ɄɊɋ, ɬɵɫ. 
ɝɨɥ. 

Ʉɨɥɢɱɟɫɬɜɨ ɷɤɫɤɪɟɦɟɧɬɨɜ, 
ɤɝ 

ȼɵɯɨɞ, ɦ3 

ɤɚɥ ɦɨɱɚ ɜɫɟɝɨ ɜ ɫɭɬɤɢ ɜ ɝɨɞ 

Ɇɨɥɨɞɧɹɤ ɧɚ ɨɬ-
ɤɨɪɦɟ 6-12 ɦɟɫ. 

2,5 
14 12 26 65 23725 

Ɇɨɥɨɞɧɹɤ ɧɚ ɨɬ-
ɤɨɪɦɟ ɫɜɵɲɟ 12 ɦɟɫ. 

2,5 
23 12 35 87,5 31967,5 

ȼɫɟɝɨ 5,0 - - - 152,5 55662,5 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɫɯɨɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ – 0,75 ɥ ɧɚ 1 ɥ ɷɤɫɤɪɟɦɟɧɬɨɜ.  
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ɉɪɢɪɨɞɧɚɹ ɜɨɞɚ ɩɨɞɚёɬɫɹ ɢɡ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɇɨɜɨɤɭɛɚɧɫɤɨɝɨ ɤɚɧɚɥɚ 

ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɜɨɣɞɟɬ ɜ ɫɨɫɬɚɜ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɡɚ ɜɵɱɟɬɨɦ ɩɨɬɟɪɶ. Ⱦɥɹ ɩɨ-

ɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɢɡ ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɟ-

ɤɭɧɞɧɵɣ ɪɚɫɯɨɞ, ɩɪɢɧɢɦɚɹ ɧɨɪɦɭ ɜɨɞɵ ɧɚ 1 ɦ3 0,75 ɥ/ɥ ɷɤɫ. ܳ˅ = (65 +87,5) ɯ 0,75 / 24ɯ3600 = 0,00133 ɦ3/c. 

ɉɪɢɧɢɦɚɟɬɫɹ ɞɢɚɦɟɬɪ ɩɨɞɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɩ/ɷ 160 ɦɦ ɞɥɹ ɪɚɡɛɚɜ-

ɥɟɧɢɹ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɫ ɭɱёɬɨɦ ɩɨɬɟɪɢ ɧɚɩɨɪɚ. 

ɇɚ ɪɢɫɭɧɤɟ 4.2 ɩɪɢɜɨɞɢɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɩɟɪɚɰɢɹ ɪɚɡɛɚɜɥɟɧɢɹ ɢ ɩɨ-

ɜɵɲɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚɜɨɡɚ ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ 

ɧɚɜɨɡɚ ɩɨ ɥɨɠɭ ɛɟɬɨɧɧɨɝɨ ɤɚɧɚɥɚ ɛɭɥɶɞɨɡɟɪɨɦ (ȾɌ-75). 

 

Ɋɢɫɭɧɨɤ 4.2 – ɉɪɨɰɟɫɫ ɪɚɡɛɚɜɥɟɧɢɟ ɧɚɜɨɡɚ ɜɨɞɨɣ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ 

ɢ ɩɨɞɝɨɬɨɜɤɚ ɤ ɩɪɨɰɟɫɫɭ ɝɨɦɨɝɟɧɢɡɚɰɢɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ 

 

ɇɚɜɨɡɚ ɪɚɡɛɚɜɥɹɟɬɫɹ ɞɨ 92-94 % ɜɥɚɠɧɨɫɬɢ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɭɫɤɨɪɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɧɚɜɨɡɚ ɮɟɤɚɥɶɧɵɦ ɧɚɫɨɫɨɦ ɫ ɤɪɵɥɶɱɚɬɤɨɣ ɋ Ɇ80-50-

200/4ɤ ɦɨɳɧɨɫɬɶɸ 34 ɤȼɬ ɤ ɭɫɪɟɞɧɢɬɟɥɸ ɪɚɡɦɟɪɨɦ 6,2ɯ6,2ɯ4,8 ɦ ɞɥɹ ɜɵɩɨɥ-

ɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɝɨɦɨɝɟɧɢɡɚɰɢɢ ɦɢɤɫɟɪɨɦ-ɝɨɦɨɝɟɧɢɡɚɬɨɪɨɦ TM V 9/4N ɦɚɤɫɢ-

ɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 9 ɤȼɬ. ɍɫɬɚɧɨɜɥɟɧ ɨɛɴёɦ ɜɨɞɵ ɞɥɹ ɪɚɡɛɚɜɥɟɧɢɹ ɧɚɜɨɡɚ, 

ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 4.2. 
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Ɍɚɛɥɢɰɚ 4.2 –Ɉɛɴɟɦ ɜɨɞɵ ɞɥɹ ɩɪɨɰɟɫɫɚ ɪɚɡɛɚɜɥɟɧɢɹ ɧɚɜɨɡɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɤɚɡɚɬɟɥɟɣ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɷɤɫɤɪɟɦɟɧɬɨɜ ɜ 

ɫɭɬɤɢ, ɦ3 

ɇɨɪɦɚ ɜɨɞɵ, 
ɥ/ɥ ɷɤɫ. 

Ɉɛɴɟɦ ɢɫɩɨɥɶ-
ɡɭɟɦɨɣ ɜɨɞɵ, 

ɦ3 

Ɉɛɴɟɦ ɢɫ-
ɩɨɥɶɡɭɟɦɨɣ 

ɜɨɞɵ ɜ ɝɨɞ, ɦ3 

Ɇɨɥɨɞɧɹɤ ɧɚ ɨɬ-
ɤɨɪɦɟ 6-12 ɦɟɫ. 65,0 0,75 48,8 17812 

Ɇɨɥɨɞɧɹɤ ɧɚ ɨɬ-
ɤɨɪɦɟ ɛɨɥɟɟ 12 ɦɟɫ. 87,5 0,75 65,8 23944 

ȼɫɟɝɨ - - 114,6 41756 

 

Ɉɛɴɟɦ ɜɨɞɵ ɞɥɹ ɪɚɡɛɚɜɥɟɧɢɹ ɷɤɫɤɪɟɦɟɧɬɨɜ ɫɨɫɬɚɜɥɹɟɬ – 114,6 ɦ3ɫɭɬ.  

Ɉɛɴɟɦ ɬɜɟɪɞɵɯ ɜɤɥɸɱɟɧɢɣ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 1 ɞɨ 6,2 ɦ3, ɱɬɨ ɜ ɫɪɟɞɧɟɦ ɛɭɞɟɬ – 3,1 

ɦ3. Ɉɛɴёɦ ɢɫɩɨɥɶɡɭɟɦɨɣ ɜɨɞɵ ɫ ɜɤɥɸɱɟɧɢɹɦɢ, ɫɨɫɬɚɜɥɹɟɬ – 117,5 ɦ3. ɉɪɢ ɫɨ-

ɞɟɪɠɚɧɢɢ ɞɜɭɯ ɝɪɭɩɩ ɠɢɜɨɬɧɵɯ: ɦɨɥɨɞɧɹɤɚ ɧɚ ɨɬɤɨɪɦɟ ɛɨɥɟɟ 12 ɦɟɫɹɰɟɜ ɢ 

ɦɨɥɨɞɧɹɤɚ ɧɚ ɨɬɤɨɪɦɟ 6-12 ɦɟɫɹɰɟɜ ɪɚɫɱɟɬɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɴёɦ ɧɚɜɨɡɧɵɯ 

ɫɬɨɤɨɜ, ɤɨɬɨɪɵɣ ɞɚёɬɫɹ ɜ ɬɚɛɥɢɰɚ 4.3. 

Ɍɚɛɥɢɰɚ 4.3 – Ɉɛɴёɦ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ, ɦ3 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɗɤɫɤɪɟɦɟɧɬɵ ȼɨɞɚ ȼɫɟɝɨ 

ɜ ɞɟɧɶ3 ɜ ɝɨɞ3 ɜ ɞɟɧɶ ɜ ɝɨɞ ɜ ɞɟɧɶ ɜ ɝɨɞ 

Ɇɨɥɨɞɧɹɤ ɧɚ ɨɬ-
ɤɨɪɦɟ 6-12 ɦɟɫ. 65 23725 50 18250 115 41975 

Ɇɨɥɨɞɧɹɤ ɧɚ ɨɬ-
ɤɨɪɦɟ ɛɨɥɟɟ 12 

ɦɟɫ. 
87,5 31937,5 67,5 24637,5 155 56575 

ȼɫɟɝɨ 152,5 55662,5 117,5 42887,5 270 98550 

 

ȿɠɟɝɨɞɧɨ ɫɪɟɞɧɢɣ ɨɛɴɟɦ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 98,55 ɬɵɫ. ɝɨɞ.  

ȼɵɩɨɥɧɟɧ ɤɨɧɬɪɨɥɶ ɜɥɚɠɧɨɫɬɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɜ 2019-21 ɝɝ. ɜ ɩɟɪɢɨɞ 

ɜɟɝɟɬɚɰɢɢ ɤɭɥɶɬɭɪ. ȼɥɚɠɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɵɯ ɫɬɨɤɚɯ ɩɨ-

ɥɢɞɢɫɩɟɪɫɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢɛɨɪɨɦ ȼɂɆɋ-1ɍ ɜ 5-ɬɢ ɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ. 

ȼɥɚɠɧɨɫɬɶ ɜ ɬɨɱɤɚɯ ɨɬɛɨɪɚ ɩɪɨɛ ɛɵɥɚ ɨɞɢɧɚɤɨɜɨɣ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ, ɬ.ɤ. ɧɚɜɨɡ 

ɩɪɟɜɪɚɳɚɥɫɹ ɜ ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɵɟ ɫɬɨɤɢ ɢ ɡɚɜɢɫɟɥɚ ɬɨɥɶɤɨ ɨɬ ɩɟɪɢɨɞɚ ɜɟɝɟ-

ɬɚɰɢɢ ɤɭɥɶɬɭɪ ɫɟɜɨɨɛɨɪɨɬɚ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɢɜɨɞɹɬɫɹ ɧɚ ɝɪɚɮɢɤɟ 

(ɪɢɫɭɧɨɤ 4.3). 
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                - ɜɥɚɠɧɨɫɬɶ ɫɬɨɤɨɜ ɜ 2019 ɝ.;   - ɜɥɚɠɧɨɫɬɶ ɫɬɨɤɨɜ ɜ 2020 ɝ.; 

Ɋɢɫɭɧɨɤ 4.3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɜɥɚɠɧɨɫɬɢ ɧɚɜɨɡɧɵɯ ɪɚɡɛɚɜɥɟɧɧɵɯ 

ɢ ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɵɯ ɫɬɨɤɨɜ ɨɬ ɩɟɪɢɨɞɚ ɨɬɛɨɪɚ ɩɪɨɛ 

ȼɥɚɠɧɨɫɬɶ ɫɬɨɤɨɜ ɩɨ ɩɟɪɢɨɞɭ ɜɟɝɟɬɚɰɢɢ ɤɭɥɶɬɭɪ ɢɡɦɟɧɹɥɚɫɶ ɧɟɡɧɚɱɢ-

ɬɟɥɶɧɨ ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 92,8-94,2 %. ɋɪɟɞɧɹɹ ɜɥɚɠɧɨɫɬɶ ɧɚɜɨɡɧɵɯ ɫɬɨ-

ɤɨɜ ɩɨ ɨɩɵɬɧɵɦ ɞɚɧɧɵɦ ɫɨɫɬɚɜɥɹɟɬ 93,4 %, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɩɪɚɜ-

ɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚɦɢ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɷɤɫɤɪɟɦɟɧɬɚɯ. 

P =2780 x 2500 + 4300 x 2500 = 17700000 ɝ = 17,7 ɬ. 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ, ɫɨɫɬɚɜɢɬ – 17,7 ɬ, ɬɨɝɞɚ:  

ɋɷ = 17,7 /152,5 = 0,116 ɢɥɢ ɋɷ =11,6 % 

ɇɚɯɨɞɢɬɫɹ ɜɥɚɠɧɨɫɬɶ ɷɤɫɤɪɟɦɟɧɬɨɜ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ: 

Wɷ = 100 – ɋɷ = 100 – 11,6 = 86,4 % 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɪɚɫɱёɬɧɚɹ ɜɥɚɠɧɨɫɬɶ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ: 

Wɧ = (Vɷ ɯ Wɷ + Vɜ ɯ Wɜ) / (Vɷ + Vɜ).  

Wɧ = (152.5 ɯ 86,4 + 117,5 ɯ 100) / 270 = 93,5 % 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜɥɚɠɧɨɫɬɶ ɫɬɨ-

ɤɨɜ ɩɪɢɧɢɦɚɟɬɫɹ 93,5 %. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɧɚɜɨɡɟ, ɛɭɞɟɬ: 

ɋɧ = 100 - Wɧ  = 100 – 93,5 = 6,5 %, 
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4.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɧɚɜɨɡɧɵɯ ɫɬɨɤɚɯ 

 

Ɍɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɹɟɬ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ: ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɜɨɞɧɵɯ 

ɩɨɬɨɤɨɜ, ɨɛɨɝɚɳɟɧɧɵɯ ɩɢɬɚɬɟɥɶɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ 

ɫɪɟɞɵ ɞɥɹ ɪɚɫɬɟɧɢɣ ɜ ɩɨɱɜɟ ɚɝɪɨɥɚɧɞɲɚɮɬɚ, ɤɨɬɨɪɭɸ ɫɨɡɞɚёɬ ɞɨɠɞɟɜɚɥɶɧɚɹ 

ɦɚɲɢɧɚ [11, 12].  

ȼ ɬɚɛɥɢɰɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɨɞɟɪɠɚɧɢɟ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɪɚɫɬɟ-

ɧɢɣ ɜ ɠɢɞɤɨɦ ɧɚɜɨɡɟ 5,0 ɬɵɫ. ɝɨɥɨɜ ɦɨɥɨɞɧɹɤɚ ɄɊɋ ɧɚ ɨɬɤɨɪɦɟ. 

Ɍɚɛɥɢɰɚ 4.4 – ɋɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜ ɧɚɜɨɡɟ  

Ɇɨɥɨɞɧɹɤ ɄɊɋ 
ɉɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ, % 

Ⱥɡɨɬ Ɏɨɫɮɨɪ Ʉɚɥɢɣ 

29.06.2019 0,76 0,34 0,83 

07.09.2020 0,70 0,50 0,69 

22.08.2021 0,72 0,48 0,74 

ɋɪɟɞɧɟɟ 0,73 0,44 0,76 

ȼ ɩɟɪɟɫɱɟɬɟ ɧɚ ɫɭɯɨɟ ɜɟɳɟɫɬɜɨ 
(ɫɪɟɞɧɟɟ) 2,3 ɦɝ/ɞɦ3 1206 ɦɝ/ɞɦ3 6651 ɦɝ/ɞɦ3 

 

Ʉɚɤ ɜɢɞɧɨ, ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 4.4 ɫɨɞɟɪɠɚɧɢɟ ɛɢɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 

ɧɚɜɨɡɧɵɯ ɫɬɨɤɚɯ ɩɨ ɝɨɞɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɨɫɬɚёɬɫɹ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɵɦ. ɗɬɨ 

ɫɜɹɡɚɧɨ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɢ ɤɨɪɦɥɟɧɢɟɦ ɤɪɨɜ Ʉɚɥɦɵɰɤɨɣ ɩɨɪɨɞɵ ɜ ɨɞɢɧɚɤɨɜɵɯ 

ɭɫɥɨɜɢɹɯ, ɝɞɟ ɩɪɟɨɛɥɚɞɚɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɤɚɥɢɣ. 

Ʉɨɥɢɱɟɫɬɜɨ ɛɢɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɷɤɫɤɪɟɦɟɧɬɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɟɥɟɧɢɟɦ 

ɤɨɥɢɱɟɫɬɜɚ ɚɡɨɬɚ, ɮɨɫɮɨɪɚ ɢ ɤɚɥɢɹ ɧɚ ɫɭɬɨɱɧɵɣ ɜɵɯɨɞ. Ɋɚɡɛɚɜɥɟɧɢɟ ɷɤɫɤɪɟ-

ɦɟɧɬɨɜ ɜɨɞɨɣ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɟ ɦɚɫɫɨɜɨɣ ɞɨɥɢ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ. ɏɢɦɢɱɟ-

ɫɤɢɣ ɫɨɫɬɚɜ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

Ȼɷ = (100 - Wɧ) / (100 - Wɷ),                                (4.2) 

      Ȼɧ = Ȼɷ ( ɋɧ / ɋɷ) ,                                                 (4.3) 

ɝɞɟ Ȼɷ, Ȼɧ – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɛɢɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɷɤɫɤɪɟɦɟɧɬɚɯ ɢ ɧɚɜɨɡɟ, % ɤ 

ɧɚɬɭɪɚɥɶɧɨɦɭ ɜɟɳɟɫɬɜɭ; ɋɷ, ɋɧ – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɫɨɨɬɜɟɬ-

ɫɬɜɟɧɧɨ ɜ ɧɚɜɨɡɟ ɢ ɷɤɫɤɪɟɦɟɧɬɚɯ, % ɤ ɧɚɬɭɪɚɥɶɧɨɦɭ ɜɟɳɟɫɬɜɭ.  
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ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɷɤɫɤɪɟɦɟɧɬɚɯ ɧɚɯɨɞɢɬɫɹ ɜ 

ɫɦɟɲɟɧɧɵɯ ɩɪɨɛɚɯ, ɤɚɤ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ, ɤɨɬɨɪɵɟ ɨɬɛɢɪɚɥɢɫɶ ɜ 3-ɯ ɬɨɱ-

ɤɚɯ ɨɛɴɟɦɚ ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɨɝɨ ɧɚɜɨɡɚ. ɉɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɩɪɨɛ ɧɚɜɨɡ-

ɧɵɯ ɫɬɨɤɨɜ ɜ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɧɚɯɨɞɢɥɨɫɶ ɫɨɞɟɪɠɚɧɢɟ ɛɢɨɝɟɧɧɵɯ ɷɥɟ-

ɦɟɧɬɨɜ ɜ ɷɤɫɤɪɟɦɟɧɬɚɯ ɄɊɋ (ɬɚɛɥɢɰɚ 4.5). 

Ɍɚɛɥɢɰɚ 4.5 – Ʉɨɧɰɟɧɬɪɚɰɢɹ ɛɢɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɷɤɫɤɪɟɦɟɧɬɚɯ, ɦɝ/ɤɝ 

Ȼɢɨɝɟɧɧɵɟ 
ɷɥɟɦɟɧɬɵ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɝɨɥɨɜ, ɬɵɫ. 

Ʉɨɥɢɱɟɫɬɜɨ 
ɷɤɫɤɪɟɦɟɧ-
ɬɨɜ, ɦ3 

ɋɨɞɟɪɠɚ-
ɧɢɟ ɧɚ 1 ɝɨ-
ɥɨɜɭ, ɝ/ɝ 

ȼɵɯɨɞ ɜ 
ɫɭɬɤɢ, ɦ3 

Ʉɨɧɰɟɧɬɪɚ-
ɰɢɹ ɛɢɨɝɟɧ-
ɧɵɯ ɷɥɟɦɟɧ-
ɬɨɜ, ɦɝ/ɤɝ 

Ⱥɡɨɬ 

5,0 152,5 

95,75 478,75 3139 

Ɏɨɫɮɨɪ 55,25 276,25 1817 

Ʉɚɥɢɣ 99,45 497,25 3260 

ɋɚɈ 54,55 272,75 1798 

ȼɫɟɝɨ - 1525,00 - 

 

ɍɫɬɚɧɨɜɥɟɧɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɢɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɷɤɫɤɪɟɦɟɧɬɚɯ ɧɚ 1 ɝɨ-

ɥɨɜɭ: ɚɡɨɬ – 95,75 ɝ; ɮɨɫɮɨɪ P2O5 - 55,25 ɝ; ɤɚɥɢɣ Ʉ2Ɉ – 99,45 ɝ, ɋɚɈ = 54,55 ɝ. 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɷɤɫɤɪɟɦɟɧɬɚɯ ɋɷ = 11,6% ɩɪɢ ɜɥɚɠɧɨɫɬɢ 

ɷɤɫɤɪɟɦɟɧɬɨɜ Wɷ = 86,4%.  

ȼ ɨɛɴёɦɟ ɷɤɫɤɪɟɦɟɧɬɨɜ ɦɚɫɫɨɣ Ɇɷ =152,5 ɦ3 ɫɨɞɟɪɠɢɬɫɹ ɛɢɨɝɟɧɧɵɯ ɷɥɟ-

ɦɟɧɬɨɜ: 
 N = 478,75 ɤɝ. Ɋ /P2O5 = 276,25 ɤɝ. Ʉ /Ʉ2Ɉ = 497,25 ɤɝ ɢ ɋɚɈ = 272,75 ɤɝ  

ɉɪɢ ɞɨɛɚɜɥɟɧɢɢ ɜɨɞɵ ɜ ɷɤɫɤɪɟɦɟɧɬɵ ɢɡɦɟɧɹɟɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɢɨɝɟɧ-

ɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɨɛɴɟɦɟ 117,5 ɦ3. Ɋɚɡɛɚɜɥɟɧɢɟ ɷɤɫɤɪɟɦɟɧɬɨɜ ɜɨɞɨɣ ɜɵɡɵɜɚɟɬ 

ɢɡɦɟɧɟɧɢɟ ɦɚɫɫɨɜɨɣ ɞɨɥɢ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɞɨɛɚɜɥɟɧ-

ɧɨɣ ɜɨɞɵ: 

    Ȼɷ = (100 - Wɧ) / (100 - Wɷ),  Ȼɧ = Ȼɷ ( ɋɧ / ɋɷ) ,                              (4.4) 

ɝɞɟ Ȼɷ, Ȼɧ – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɷɤɫɤɪɟɦɟɧ-

ɬɚɯ ɢ ɧɚɜɨɡɟ, %; ɋɷ, ɋɧ – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɷɤɫ-

ɤɪɟɦɟɧɬɚɯ ɢ ɧɚɜɨɡɟ, %.  
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Ʉɨɥɢɱɟɫɬɜɨ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɧɚɜɨɡɧɵɯ ɫɬɨɤɚɯ ɢ ɞɟɮɢɰɢɬ ɜɥɚɝɢ ɜɵ-

ɩɨɥɧɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.3) ɢ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 4.6. 

Ɍɚɛɥɢɰɚ 4.6 – Ɋɚɫɱɟɬ ɨɛɴɟɦɚ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɷɤɫɤɪɟɦɟɧɬɚɯ ɢ ɧɚɜɨɡɟ 

Ȼɢɨɝɟɧɧɵɟ 
ɷɥɟɦɟɧɬɵ 

Ʉɨɥɢɱɟɫɬɜɨ ɛɢɨɝɟɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɜ ɷɤɫɤɪɟɦɟɧ-

ɬɚɯ, ɤɝ 

Ȼɷ 
Ʉɨɥɢɱɟɫɬɜɨ ɛɢɨɝɟɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɜ ɧɚɜɨɡɟ, ɤɝ 

Ⱥɡɨɬ 478,75 0,544 260,515 

Ɏɨɫɮɨɪ 267,25 0,55 150,242 

Ʉɚɥɢɣ 497,25 0,544 270,550 

ɋɚɈ 272,75 0,550 150,218 

ȼɫɟɝɨ 1525,00 - 831,525 

 

ɍɫɬɚɧɨɜɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɧɚɜɨɡɟ, ɤɨɬɨɪɨɟ ɫɨɫɬɚɜ-

ɥɹɟɬ: N = 260,515 ɤɝ, Ɋ /P2O5 = 150,242 ɤɝ, Ʉ /Ʉ2Ɉ = 270,550 ɤɝ ɢ ɋɚɈ = 150,218 

ɤɝ. ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɧɚɜɨɡɟ ɛɭɞɟɬ – 831,525 ɤɝ. 

Ɉɩɪɟɞɟɥɹɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɢɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ ɩɨɫɥɟ ɪɚɡɛɚɜ-

ɥɟɧɢɹ ɧɚɜɨɡɚ ɜɨɞɨɣ ɩɨ ɮɨɪɦɭɥɟ (3.3) ɩɪɢ ɋɧ/ɋɷ = 0,56. ɉɨɥɭɱɟɧɵ ɤɨɥɢɱɟɫɬɜɨ 

ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɫɥɟ ɪɚɡɛɚɜɥɟɧɢɹ ɢ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜ ɧɚɜɨɡɟ, ɤɨɬɨɪɚɹ 

ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 4.7. 

Ɍɚɛɥɢɰɚ 4.7 – Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɩɨɫɥɟ ɪɚɡɛɚɜɥɟɧɢɹ ɜɨɞɨɣ ɩɪɢ ɋɧ/ɋɷ = 0,56 

Ȼɢɨɝɟɧɧɵɟ ɷɥɟ-
ɦɟɧɬɵ 

Ʉɨɥɢɱɟɫɬɜɨ ɛɢɨ-
ɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɜ ɧɚɜɨɡɟ, ɤɝ 

ɋɧ/ɋɷ 

Ʉɨɥɢɱɟɫɬɜɨ ɛɢɨ-
ɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɩɨɫɥɟ ɪɚɡɛɚɜɥɟɧɢɹ 

ɜ ɧɚɜɨɡɟ, ɤɝ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɛɢɨɝɟɧɧɵɯ ɜɟ-
ɳɟɫɬɜ ɜ ɷɤɫɤɪɟ-
ɦɟɧɬɚɯ, ɦɝ/ɤɝ 

Ⱥɡɨɬ 260,515 

0,56 

145,888 540 

Ɏɨɫɮɨɪ 150,242 84,135 312 

Ʉɚɥɢɣ 270,550 151,508 561 

ɋɚɈ 150,218 84,120 312 

ȼɫɟɝɨ 831,525 465,651 - 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɧɚɤɨɩɥɟɧɢɹ ɢ ɪɚɡɛɚɜɥɟɧɢɹ ɜɨɞɨɣ 

ɩɨɥɭɱɚɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ: 

ɋ ɧ – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɧɚɜɨɡɟ - 6,5 %.  

Wɧ – ɜɥɚɠɧɨɫɬɶ ɧɚɜɨɡɚ - 93,5 %.  
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ɍɫɬɚɧɨɜɢɦ ɛɚɥɚɧɫ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɨ ɢ ɩɨɫɥɟ ɪɚɡɛɚɜɥɟɧɢɹ ɜɨɞɨɣ 

ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ, ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 4.8. 

Ɍɚɛɥɢɰɚ 4.8 – Ȼɚɥɚɧɫ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɧɚɜɨɡɟ, ɤɝ 

Ȼɢɨɝɟɧɧɵɟ 
ɷɥɟɦɟɧɬɵ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɛɢɨɝɟɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ 
ɩɨɫɥɟ Ȼɷ 

Ʉɨɥɢɱɟɫɬɜɨ ɜɨɫ-
ɫɬɚɧɨɜɥɟɧɧɨɣ 

ɜɥɚɝɢ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɛɢɨɝɟɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ 
ɩɨɫɥɟ ɪɚɡ-
ɛɚɜɥɟɧɢɹ 

ɂɡɛɵɬɨɤ 
ɜɥɚɝɢ ɩɨɫɥɟ 
ɪɚɡɛɚɜɥɟɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɧɚ ɨɛɪɚɡɨɜɚ-

ɧɢɟ Ʉ2Ɉ 

Ⱥɡɨɬ 260,515 7,583 145,888 51,872 - 

Ɏɨɫɮɨɪ 150,242 2,557 84,135 68,004 - 

Ʉɚɥɢɣ 270,550 8,316 151,508 116,016 280,821 

ɋɚɈ 150,218 2,519 84,120 66,098 - 

ȼɫɟɝɨ 831,525 20,975 465,651 -20,975 - 

 

Ȼɚɥɚɧɫ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɧɚɜɨɡɟ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɪɚɡɛɚɜɥɟɧɢɢ 

ɜɨɞɨɣ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɫɨɞɟɪɠɚɧɢɟ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɧɚɜɨɡɟ ɫɧɢɡɢ-

ɥɨɫɶ: N = 145,888 ɤɝ, Ɋ /P2O5/ = 84,135ɤɝ, Ʉ /Ʉ2Ɉ/ = 1601 ɤɝ, ɋɚɈ = 84,120 ɤɝ. 

ɉɪɢ ɷɬɨɦ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɧɚɜɨɡɚ ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ 

ɜɟɳɟɫɬɜɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɋ ɠ = 3,38 %; ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ – ɋɨ 

= 35 % ɢ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɧɚɜɨɡɟ – ɋ ɧ = 6,5 %. 

 

4.3 Ɋɚɡɪɚɛɨɬɤɚ ɨɩɟɪɚɰɢɢ ɝɨɦɨɝɟɧɢɡɚɰɢɢ ɢ ɪɚɡɞɟɥɟɧɢɹ  

       ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ 

 

Ɋɚɡɞɟɥɟɧɢɟ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɭɫɪɟɞɧɢɬɟɥɟ ɠɟɥɟɡɨɛɟɬɨɧ-

ɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ, ɨɛɴɟɦ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ ɩɪɟɜɪɚɳɟɧɢɹ 

ɧɚɜɨɡɚ ɜ ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɭɸ ɩɨɥɢɞɢɫɩɟɪɫɧɭɸ ɫɢɫɬɟɦɭ. ɋɚɦɨɬɟɤɨɦ ɧɚɜɨɡ ɩɨ-

ɫɬɭɩɚɟɬ ɜ ɪɟɡɟɪɜɭɚɪ ɪɚɡɦɟɪɨɦ ɜ ɩɥɚɧɟ 6,2×6,2 ɦ ɢ ɝɥɭɛɢɧɨɣ 4,8 ɦ.  

ȼ ɪɟɡɟɪɜɭɚɪɟ ɨɛɴɟɦɨɦ 184,5 ɦ3 ɩɨɥɢɞɢɫɩɟɪɫɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ 

ɨɫɚɠɞɟɧɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɞɧɨ ɩɨɫɬɨɹɧɧɨ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɦɢɤɫɟɪɚ–ɝɨɦɨɝɟɧɢɡɚɬɨɪɚ TMV 9/4N. ɉɨɝɪɭɠɧɵɦ ɧɚɫɨɫɨɦ PTS9-100 ɩɪɨɢɡɜɨ-
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ɞɢɬɟɥɶɧɨɫɬɶɸ Q = 130 ɦ3/ɱ ɢ ɧɚɩɨɪɨɦ H = 10 ɦ ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɚɹ ɩɨɥɢɞɢɫ-

ɩɟɪɫɧɚɹ ɫɢɫɬɟɦɚ ɩɨɞɚёɬɫɹ ɧɚ ɫɟɩɚɪɚɬɨɪ SB-780/0,75, ɤɨɬɨɪɵɣ ɪɚɡɞɟɥɹɟɬ ɩɨɥɢ-

ɞɢɫɩɟɪɫɧɭɸ ɫɢɫɬɟɦɭ ɧɚ ɠɮ ɢ ɬɮ. ɉɪɨɰɟɫɫ ɝɨɦɨɝɟɧɢɡɚɰɢɢ ɞɚɧ ɧɚ ɪɢɫɭɧɤɟ 4.4. 

 

 

Ɋɢɫɭɧɨɤ 4.4 – ɉɪɨɰɟɫɫ ɝɨɦɨɝɟɧɢɡɚɰɢɢ 

Ⱦɥɹ ɩɪɨɰɟɫɫɚ ɪɚɡɞɟɥɟɧɢɹ ɩɨɥɢɞɢɫɩɟɪɫɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɮɪɚɤɰɢɢ ɩɪɢɧɢɦɚ-

ɟɬɫɹ ɲɧɟɤɨɜɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɫ ɹɱɟɣɤɨɣ ɫɢɬɚ 0,75 ɦɦ. ɋɟɩɚɪɚɬɨɪ ɫ ɹɱɟɣɤɨɣ 0,75 

ɦɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬɞɟɥɟɧɢɟ ɞɨ 80% ɬɜɟɪɞɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɢɡ ɩɨɥɢɞɢɫɩɟɪɫ-

ɧɨɣ ɫɢɫɬɟɦɵ ɧɚɜɨɡɚ. ɒɧɟɤɨɜɵɣ ɫɟɩɚɪɚɬɨɪ SB780/0,75 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ – 

50 ɦ3/ɱɚɫ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɟɩɚɪɚɬɨɪɧɨɣ ɫɬɚɧɰɢɢ (ɪɢɫɭɧɨɤ 4.5).  

 

Ɋɢɫɭɧɨɤ 4.5 – ȼɵɩɨɥɧɟɧɢɟ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ 

ɧɚ ɫɬɚɧɰɢɢ SB-780 ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɠɮ ɢ ɬɮ 
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ɉɪɢ ɪɚɡɞɟɥɟɧɢɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɧɚ ɮɪɚɤɰɢɢ ɫɭɯɨɟ ɢ ɛɢɨɝɟɧɧɨɟ ɜɟɳɟɫɬɜɚ 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɸɬɫɹ, ɨɛɪɚɡɭɹ ɞɜɟ ɫɭɛɫɬɚɧɰɢɢ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟ-

ɫɤɢɦɢ ɢ ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

Ɋɚɡɞɟɥɟɧɢɟ ɧɚ ɮɪɚɤɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ SB780/0,75 ɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ 

ɦɟɯɚɧɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɬɫɭɬɫɬɜɭɸɬ ɩɨɬɟɪɢ ɜɟɳɟɫɬɜɚ, ɩɨɷɬɨɦɭ 

ɜɵɯɨɞ ɠɢɞɤɨɣ ɢ ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (3.2 ɢ 3.3): 

                              Qɠɮ = Ɇɧ (ɋɨ – ɋɧ)/(ɋɨ – ɋɠɮ),                           (4.5) 

                              Qɬɮ = Ɇɧ (ɋɧ – ɋɠ)/(ɋɨ – ɋɠɮ) ,                           (4.6) 

ɝɞɟ Ɇɧ – ɨɛɴɟɦ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ (Ɇɧ = 270 ɦ3), ɦ3; Qɠɮ, Qɬɮ – ɨɛɴɟɦ ɢɫɯɨɞɧɵɯ 

ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ, ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɢ ɬɜɟɪɞɨɣ ɮɪɚɤɰɢɢ, ɤɝ. 
 

Ɉɛɴɟɦ ɠɮ ɜ ɫɭɬɤɢ ɩɨɫɥɟ ɪɚɡɞɟɥɟɧɢɹ ɫɨɫɬɚɜɢɬ: 

Qɠɮ = 270 (35-6,5)/(35-3,38) = 243 ɦ3 , 

Qɬɮ = 270 (6,5-3,38)/(35-3,38) = 27 ɦ3 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɫɥɟ ɪɚɡɞɟɥɟɧɢɹ 

ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ. ɉɪɢ ɪɚɡɞɟɥɟɧɢɢ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ ɛɢɨɝɟɧɧɵɟ ɷɥɟɦɟɧɬɵ 

ɩɟɪɟɯɨɞɹɬ ɤɚɤ ɜ ɠɢɞɤɭɸ, ɬɚɤ ɢ ɬɜɟɪɞɭɸ ɮɪɚɤɰɢɸ. Ʉɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɝɟɧɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɟɩɚɪɚɬɨɪɚ SB780/0,75 ɜ ɆȻɊ ɧɚɯɨɞɹɬɫɹ ɢɡ ɮɨɪɦɭɥ 

(3.5) – (3.8): 

Na = Ɇɚ·(0,8·(ɋɠ3/ɋɧ + 0,43 (100-ɋɠ3)/(100-ɋɧ)) = 540·(0,8·(3,38/6,5) + 

0,43·(100-3,38)/(100-6,5) = 478 ɦɝ/ɞɦ3. Np = 312 ɋɠ3/ɋɧ = 312·(3,38/6,8) = 84,1 

ɦɝ/ɞɦ3. Nɤ = 1601·((100-3,8)/(100-6,5)) = 1654 ɦɝ/ɞɦ3. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɛɢɨɪɟɚɤɬɨɪɟ: Na = 523 ɦɝ/ɞɦ3; 

Nɪ = 84,1 ɦɝ/ɞɦ3; Nɤ = 1654 ɦɝ/ɞɦ3; NCaO = 156 ɦɝ/ɞɦ3 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɴɟɦ ɧɚɤɨɩɢɬɟɥɹ (ɛɢɨɪɟɚɤɬɨɪɚ) ɩɨ ɨɛɴɟɦɭ ɠɮ ɩɪɢ 6 ɦɟ-

ɫɹɱɧɨɦ ɜɵɞɟɪɠɢɜɚɧɢɢ ɫ ɨɫɜɟɬɥɟɧɢɟɦ 70% ɢ ɜɥɚɠɧɨɫɬɶɸ ɨɫɚɞɤɚ 92% ɩɨ ɮɨɪ-

ɦɭɥɟ (3.4): 
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ɋɠ1 = (1-0,006·70)·3,38 = 1,96% 

Ɉɛɴɟɦ V ɨɫɚɞɤɚ ɜ ɧɚɤɨɩɢɬɟɥɟ ɪɚɜɟɧ 243 - 230 =13 ɦ3 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɬɫɬɨɹ ɜ ɛɢɨɪɟɚɤ-

ɬɨɪɟ, ɫɨɫɬɚɜɢɬ: 

Nɚ  = 478·(0,8·(1,96/3,38 + 0,43 (100-1,96)/(100-3,36)) = 425 ɦɝ/ɞɦ3 

Nɪ = 84,1·(1,96/3,38) = 48,76 ɦɝ/ɞɦ3 

Nɤ = 1654·(100-1,96)/(100-3,38) = 1675 ɦɝ/ ɞɦ3 

NCaO = 156 ɦɝ/ɦ3 

Ƚɨɞɨɜɚɹ ɧɨɪɦɚ ɜɧɟɫɟɧɢɹ ɠɮ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɵ ɢɡ ɛɢɨɪɟɚɤɬɨɪɚ ɫ ɜɨɞɨɣ 

ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ɇi = (103 ȼ Ʉȼ Ʉɉ) / Na p k ,                               (4.7) 

ɝɞɟ ȼ – ɜɵɧɨɫ NɊK ɭɪɨɠɚɟɦ ɤɭɤɭɪɭɡɨɣ ɧɚ ɡɟɪɧɨ, ɤɝ/ɝɚ; Ʉȼ  - ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡ-

ɦɟɳɟɧɢɹ ɜɵɧɨɫɚ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ; Ʉɉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨ-

ɬɟɪɢ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɞɨɠɞɟɜɚɧɢɢ. 

 

Ɋɚɫɱɟɬɧɚɹ ɧɨɪɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɚɡɨɬɭ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ: 

ɆN = (103 166 1,25 0,85) /523 = 337 ɦ3ɝɚ. 

 

4.4 Ɋɚɡɪɚɛɨɬɤɚ ɨɩɟɪɚɰɢɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ 

       ɧɚ ɦɟɯɚɧɢɱɟɫɤɢɯ ɛɢɨɪɟɚɤɬɨɪɚɯ 

 

ɉɪɨɰɟɫɫ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɦɟɯɚɧɢɱɟɫɤɨɦ ɛɢɨɥɨɝɢ-

ɱɟɫɤɨɦ ɪɟɚɤɬɨɪɟ (ɆȻɊ), ɨɛɴɟɦ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɩɨɥɭɝɨɞɨɜɨɟ ɯɪɚ-

ɧɟɧɢɟ ɠɮ, ɩɨɫɬɭɩɚɸɳɟɣ ɩɨɫɥɟ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ 

ɩɪɨɜɨɞɢɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɪɟɚɤɰɢɢ ɠɮ ɫ ɤɢɫɥɨ-

ɪɨɞɨɦ ɜɨɡɞɭɯɚ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɯɪɚɧɟɧɢɹ ɠɮ. 
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ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɛɢɨɪɟɚɤɬɨɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ ɩɥɟɧɨɱɧɨɟ ɩɨ-

ɤɪɵɬɢɟ, ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɷɤɪɚɧɨɦ. ɉɨɤɪɵɬɢɟ ɛɢɨɪɟ-

ɚɤɬɨɪɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɥɨɟɜ: ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɧɟɬɤɚɧɨɝɨ ɝɟɨɬɟɤɫɬɢɥɹ, ɜɵɩɨɥ-

ɧɟɧɧɨɝɨ ɢɡ 100 % ɩɨɥɢɩɪɨɩɢɥɟɧɚ ɫ ɩɪɨɱɧɨɫɬɶɸ ɧɚ ɫɬɚɬɢɱɟɫɤɢɣ ɩɪɨɤɨɥ ɛɨɥɟɟ 

4 ɤɇ ɢ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɢɡ ɝɟɨɦɟɦɛɪɚɧɵ, ɢɡɝɨɬɨɜɥɟɧɧɨɣ ɢɡ ɩɨɥɢɷɬɢ-

ɥɟɧɚ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ, ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɫɚɠɢ, ɚɧɬɢɨɤɢɫɥɢɬɟɥɟɣ, ɫɬɚɛɢɥɢɡɚɬɨ-

ɪɨɜ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɪɢ ɯɪɚɧɟɧɢɢ ɠɮ ɩɨɜɟɪɯɧɨɫɬɶ ɆȻɈ ɩɨɤɪɵɜɚɟɬɫɹ 

ɩɥɟɧɤɨɣ.  

Ⱦɥɹ ɩɪɨɰɟɫɫɚ ɚɷɪɨɛɧɨ ɨɤɢɫɥɢɬɟɥɶɧɨ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɟ, ɩɪɨ-

ɬɟɤɚɸɳɟɝɨ ɜ ɛɢɨɪɟɚɤɬɨɪɟ, ɩɪɢɧɹɬɚ ɝɟɨɦɟɦɛɪɚɧɚ ɤɨɦɩɚɧɢɢ Solmax. Ƚɟɨɦɟɦ-

ɛɪɚɧɚ Solmax 460, ɬɨɥɳɢɧɨɣ 1,5 ɦɦ ɭɫɬɨɣɱɢɜɚ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɚɝɪɟɫɫɢɜɧɵɯ ɯɢ-

ɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɩɪɨɱɧɨɫɬɶ 

ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 

ɉɥɟɧɨɱɧɵɟ ɯɪɚɧɢɥɢɳɚ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɧɚɜɨɡɚ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭ-

ɳɟɫɬɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɯɪɚɧɢɥɢɳɚɦɢ, ɢɡɝɨɬɨɜɥɟɧɧɵɦɢ ɢɡ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ: 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɛɚɪɶɟɪ; ɧɚɞɟɠɧɨ ɡɚɳɢɳɚɟɬ ɨɬ ɭɬɟɱɤɢ 

ɠɮ ɡɚ ɩɪɟɞɟɥɵ ɯɪɚɧɢɥɢɳ; ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɜɦɟɳɟɧɢɹ ɜ ɨɞɧɨɦ ɫɨɨɪɭɠɟɧɢɢ 

ɮɭɧɤɰɢɣ ɯɪɚɧɟɧɢɹ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ; ɩɪɨɫɬɨɬɚ ɭɫɬɪɨɣɫɬɜɚ ɢ ɦɨɧɬɚɠɚ ɨɬɞɟɥɶ-

ɧɵɯ ɭɡɥɨɜ ɢ ɫɨɨɪɭɠɟɧɢɹ ɜ ɰɟɥɨɦ; ɫɬɨɢɦɨɫɬɶ ɩɥɟɧɨɱɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ ɛɨɥɟɟ ɱɟɦ 

ɜ 2,0-2,5 ɪɚɡɚ ɧɢɠɟ ɚɧɚɥɨɝɨɜ ɢɡ ɛɟɬɨɧɚ ɢ ɦɟɬɚɥɥɚ; ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ, 

ɨɛɟɫɩɟɱɟɧɧɵɣ ɢɧɟɪɬɧɨɫɬɶɸ ɩɥɟɧɨɤ ɤ ɚɝɪɟɫɫɢɜɧɵɦ ɫɪɟɞɚɦ; 

Ⱦɥɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɋɈ2 ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜ ɛɢɨɪɟɚɤɬɨɪɟ ɠɢɞɤɨɣ ɮɪɚɤ-

ɰɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɚɷɪɚɰɢɢ. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ 

ɚɷɪɚɰɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɚɜɚɸɳɢɣ ɩɨɧɬɨɧ ɫ ɦɟɲɚɥɤɨɣ ɢ ɜɨɡɞɭɯɨɞɭɜɤɨɣ. 

ɉɪɢ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ ɧɚɩɨɥɧɟɧɢɢ ɪɟɡɟɪɜɭɚɪɚ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɬɪɟɛɭɟɬɫɹ ɨɞɧɚ 

ɚɷɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ. ɉɪɢ ɩɨɥɧɨɦ ɡɚɩɨɥɧɟɧɢɢ ɪɟɡɟɪɜɭɚɪɚ ɠɮ ɧɟɨɛɯɨɞɢɦɨ 

ɞɜɟ ɚɷɪɚɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɯɪɚɧɟɧɢɹ ɠɮ ɜ ɛɢɨɪɟ-

ɚɤɬɨɪɚɯ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɫɪɟɞɵ ɜɨɡɞɭɲɧɵɦɢ 

ɫɬɪɭɹɦɢ ɜ ɩɪɨɰɟɫɫɟ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ.  
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Ƚɨɞɨɜɨɣ ɨɛɴёɦ ɆȻɊ ɭɫɬɚɧɨɜɥɟɧ ɢɡ ɝɨɞɨɜɨɝɨ ɩɨɫɬɭɩɥɟɧɢɹ ɧɚɜɨɡɧɵɯ ɫɬɨ-

ɤɨɜ ɫ ɮɟɪɦɵ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ 5 ɬɵɫ. ɄɊɋ ɧɚ ɨɬɤɨɪɦɟ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨ-

ɰɟɫɫɚ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɟɣ ɧɚɜɨɡɚ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɶɸ ɧɚ ɮɟɪɦɟ 

ɭɫɬɪɨɟɧɨ 2 ɪɟɡɟɪɜɭɚɪɚ ɨɛɴɟɦɨɦ ɤɚɠɞɵɣ ɩɨ 42,0 ɬɵɫ. ɦ3 ɧɟɬɬɨ.  

ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɛɢɨɪɟɚɤɬɨɪɨɜ ɫɨɫɬɚɜɢɬ – 45,0 ɬɵɫ. ɦ3. ɇɚ ɪɢɫɭɧɤɟ 

4.6 ɩɪɟɞɫɬɚɜɥɟɧ ɆɊȻ, ɤɨɬɨɪɵɣ ɩɪɢɧɢɦɚɟɬ ɠɮ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɧɚ ɚɝɪɨɥɚɧɞ-

ɲɚɮɬɚɯ. 

 

Ɋɢɫɭɧɨɤ 4.6 – ɉɨɫɬɪɨɟɧɧɵɣ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɪɟɚɤɬɨɪ 

ɜ ɈɈɈ «ɋɨɸɡ-Ⱥɝɪɨ» ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɢ ɨɤɢɫɥɟɧɢɹ ɠɮ 

 

ɇɟɨɛɯɨɞɢɦɨɟ ɞɚɜɥɟɧɢɟ ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɛɚɪɛɨɬɚɠɚ ɜ ɆȻɊ ɢɡ ɨɛɴɟɦɚ ɯɪɚɧɟɧɢɹ ɠɮ. ɉɪɢɧɢɦɚɟɬɫɹ 

2 ɜɢɧɬɨɜɵɯ ɤɨɦɩɪɟɫɫɨɪɚ ɮɢɪɦɵ Abak SPINN 7,5X-0,8FM ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨ-

ɫɬɶɸ 1140 ɥ/ɦɢɧ, ɞɚɜɥɟɧɢɟɦ ɧɚ ɜɵɯɨɞɟ 0,8 Ɇɉɚ, ɦɨɳɧɨɫɬɶɸ 7 ɤȼɬ. ɀɮ ɢɡ ɆȻɊ 

ɩɨɫɥɟ ɨɤɢɫɥɟɧɢɹ ɜɨɡɞɭɯɨɦ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɧɭɸ ɨɪɨɫɢɬɟɥɶɧɭɸ 

ɫɟɬɶ, ɤɨɬɨɪɚɹ ɪɚɡɛɚɜɥɹɟɬɫɹ ɢ ɞɨɫɬɚɜɥɹɟɬ ɤ ɞɨɠɞɟɜɚɥɶɧɵɦ ɦɚɲɢɧɚɦ. 

ɍɫɬɪɨɣɫɬɜɨ ɛɢɨɪɟɚɤɬɨɪɨɜ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɥɢɤɜɢɞɚɰɢɸ ɥɚɝɭɧ ɜ ɩɪɟ-

ɞɟɥɚɯ ɬɟɪɪɢɬɨɪɢɢ ɀɄ, ɩɟɪɟɣɬɢ ɧɚ ɧɨɜɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɩɨɞɝɨɬɨɜɤɢ 

ɠɮ ɤ ɭɬɢɥɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɡɚ ɫɱɟɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɪɚɫɲɢɪɢɬɶ ɦɟɫɬɚ ɫɨɞɟɪɠɚɧɢɹ 

ɠɢɜɨɬɧɵɯ ɜ ɩɪɟɞɟɥɚɯ ɬɟɪɪɢɬɨɪɢɢ ɮɟɪɦɵ.  
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      4.5 Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ ɩɟɪɟɪɚɛɨɬɤɢ 

             ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɜ ɦɟɯɚɧɢɱɟɫɤɨɦ ɛɢɨɪɟɚɤɬɨɪɟ  

 

Ȼɢɨɪɟɚɤɬɨɪɵ ɩɪɢɧɹɬɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ — ɚɷɪɨɛɧɨ-ɚɧɚɷɪɨɛɧɵɟ. ȼ 

ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɯɚɧɢɱɟɫɤɢɟ ɛɢɨɪɟɚɤɬɨɪɵ ɡɚɤɪɵ-

ɬɨɝɨ ɬɢɩɚ ɩɥɟɧɤɨɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɜ ɩɟɪɢɨɞɢɱɟɫɤɨɦ, ɬɚɤ ɢ ɜ ɧɟ-

ɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ. ɉɪɢ ɪɚɛɨɬɟ ɜ ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɜɨɡɞɭɯ ɩɨɞɚёɬɫɹ ɩɟ-

ɪɢɨɞɢɱɟɫɤɢ – ɰɢɤɥɚɦɢ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɧɟɩɪɟɪɵɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɦɨɠɟɬ ɨɬ-

ɧɨɫɢɬɶɫɹ ɤɚɤ ɤ ɪɟɚɤɬɨɪɚɦ ɢɞɟɚɥɶɧɨɝɨ ɫɦɟɲɟɧɢɹ, ɬɚɤ ɢ ɢɞɟɚɥɶɧɨɝɨ ɜɵɬɟɫɧɟɧɢɹ.  

Ɉɛɴɟɦ ɆȻɊ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɡ ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɰɢɤɥɚ 

ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɠɮ ɤ ɭɬɢɥɢɡɚɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ, ɤɨɬɨɪɵɣ ɩɪɢɧɹɬ ɩɨɥɭɝɨɞɨɜɵɦ 

ɰɢɤɥɨɦ. ɐɢɤɥ ɩɨɞɝɨɬɨɜɤɢ ɠɮ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɢɨɞɭ ɜɟɝɟɬɚɰɢɢ ɫɟɥɶɫɤɨɯɨɡɹɣ-

ɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɤɨɬɨɪɵɣ ɫɨɝɥɚɫɨɜɵɜɚɟɬɫɹ ɫ ɩɟɪɢɨɞɨɦ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠ-

ɞɟɜɚɧɢɟɦ.  

Ɉɛɴɟɦ ɆȻɊ ɫ ɭɱɟɬɨɦ ɧɚɝɪɭɡɤɢ ɩɨ ɨɪɝɚɧɢɱɟɫɤɢɦ ɜɟɳɟɫɬɜɚɦ ɩɨ Ɇ. ɏɚɦɟɪɭ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

V1 = T(Q a2 + Qɨɫ a3) / a1 – V2,                                  (4.7) 

ɝɞɟ T – ɜɪɟɦɹ ɜɨɡɪɚɫɬɚ ɢɥɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɥɧɟɧɢɹ ɛɢɨɪɟɚɤɬɨɪɚ, ɫɭɬ; Q – 

ɪɚɫɯɨɞ ɠɮ, ɦ3/ɫ; a1 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɥɚ ɩɨ ɫɭɯɨɦɭ ɜɟɳɟɫɬɜɭ, ɝ/ɥ; a2 – ɤɨɧɰɟɧ-

ɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɱɢɫɬɨɣ ɜɨɞɟ ɩɨɫɥɟ ɛɢɨɪɟɚɤɬɨɪɚ, ɝ/ɥ; a3 –ɤɨɧɰɟɧ-

ɬɪɚɰɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɠɮ ɩɨ ȻɉɄɩ, ɝ/ɥ; Qɨɫ – ɪɚɫɯɨɞ 

ɨɫɚɞɤɚ ɫɨ ɞɧɚ ɛɢɨɪɟɚɤɬɨɪɚ ɦ3/ɫ; V2 – ɨɛɴɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɛɢɨɪɟɚɤɬɨɪɚ ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

Ɏɨɪɦɭɥɚ (4.7) ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ 

ɛɢɨɪɟɚɤɬɨɪɚ ɞɥɹ ɠɮ ɩɨɫɥɟ ɫɟɩɚɪɚɬɨɪɚ ɫ ɭɱɟɬɨɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɨɫɬɭɩɚɸɳɢɯ 

ɜɟɳɟɫɬɜ ɢ ɜɪɟɦɟɧɢ ɟɝɨ ɧɚɩɨɥɧɟɧɢɹ. 

Ⱦɥɹ ɚɷɪɨɛɧɵɯ ɩɪɨɰɟɫɫɨɜ ɆȻɊ ɪɚɡɪɚɛɨɬɚɧ ɫɩɨɫɨɛ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ, ɤɨɬɨ-

ɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɵɯɚɧɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɩɪɨɬɟɤɚɧɢɹ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɪɟ-
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ɚɤɰɢɣ ɜ ɞɢɚɩɚɡɨɧɟ ɩɨɞɚɱɢ 1–4 ɦɝ/ɥ ɦɢɧ ɱɢɫɬɨɝɨ ɤɢɫɥɨɪɨɞɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨ-

ɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ɛɚɪɛɨɬɟɪɵ, ɜɨɡɞɭɲɧɵɟ ɮɢɥɶɬɪɵ, ɤɨɦɩɪɟɫɫɨɪɵ ɢ ɞɪɭɝɨɟ ɨɛɨ-

ɪɭɞɨɜɚɧɢɟ. ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɛɚɪɛɨɬɚɠɚ ɹɜɥɹ-

ɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ (ɜɨɡɞɭɯɚ) ɜ ɩɪɨɰɟɫɫɟ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟ-

ɫɤɨɝɨ ɫɢɧɬɟɡɚ.  

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ ɞɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ ɛɢɨɪɟɚɤɬɨɪ:   

Ɋ= 1,2 ρ g H + Ɋɚɬɦ,                                      (4.8) 

ɝɞɟ ρ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɤɝ/ɦ3; g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2; H 

– ɜɵɫɨɬɚ ɫɥɨɹ ɠɢɞɤɨɫɬɢ ɜ ɪɟɚɤɬɨɪɟ, ɦ. 

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɤɨɦɩɪɟɫɫɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Q = k s P ,                                                 (4.9) 

ɝɞɟ Q – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɦ3/ɱɚɫ; k = 60 — ɞɥɹ ɪɟɚɤɬɨɪɨɜ ɫ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɩɟ-

ɪɟɦɟɲɢɜɚɧɢɟɦ; s – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɪɟɚɤɬɨɪɚ, ɦ2. 

ɉɨɫɥɟ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɨɛɪɚɡɭɸɬɫɹ ɠɢɞɤɢɟ ɫɬɨɤɢ ɢ ɬɜɟɪɞɵɟ ɨɬɯɨɞɵ. 

ɀɮ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɨɬ ɫɟɩɚɪɚɬɨɪɧɨɣ ɫɬɚɧɰɢɢ ɩɨɫɬɭɩɚɸɬ ɜ ɛɢɨɪɟɚɤɬɨɪ. Ⱦɚɜ-

ɥɟɧɢɟ ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.8) ɢ (4.9).  

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɛɚɪɛɨɬɚɠɚ ɜ ɆȻɊ ɩɪɢɧɢɦɚɟɬɫɹ 2 ɜɢɧɬɨɜɵɯ 

ɤɨɦɩɪɟɫɫɨɪɚ Ɏɢɪɦɵ Abak SPINN 7,5X-0,8FM ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 1140 

ɥ/ɦɢɧ, 0,8 Ɇɉɚ, ɦɨɳɧɨɫɬɶɸ 7 ɤȼɬ. ɀɮ ɢɡ ɆȻɈ ɩɨɫɥɟ ɨɤɢɫɥɟɧɢɹ ɜɨɡɞɭɯɨɦ 

ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɧɭɸ ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɟɬɶ, ɤɨɬɨɪɚɹ ɞɨɫɬɚɜɥɹɟɬ ɢɯ ɤ 

ɞɨɠɞɟɜɚɥɶɧɵɦ ɦɚɲɢɧɚɦ. 

ɉɪɢ ɩɨɦɨɳɢ ɚɷɪɚɬɨɪɨɜ ɠɢɞɤɚɹ ɮɪɚɤɰɢɹ ɧɚɜɨɡɚ ɧɚɫɵɳɚɟɬɫɹ ɚɬɦɨɫɮɟɪɧɵɦ 

ɤɢɫɥɨɪɨɞɨɦ, ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɚɷɪɨɛɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟ-

ɧɢɣ. ɉɪɢ ɨɤɢɫɥɟɧɢɢ ɚɷɪɨɛɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɪɚɡɥɚɝɚɸɬ ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟ-

ɫɬɜɨ ɧɚɜɨɡɚ ɧɚ ɦɢɧɟɪɚɥɶɧɵɟ ɜɟɳɟɫɬɜɚ (ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɜɨɞɭ, ɧɢɬɪɢɬɵ, ɫɭɥɶ-

ɮɚɬɵ ɢ ɮɨɫɮɚɬɵ), ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɪɚɡɭɹ ɦɢɤɪɨɛɧɭɸ ɦɚɫɫɭ (ɚɤɬɢɜɧɵɣ ɢɥ). 

ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: ɧɚɝɪɟɜ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɞɨ 45 ºɋ; 
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ɞɟɡɨɞɨɪɚɰɢɹ; ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ – ɞɟɝɟɥɶɦɢɧɬɢɡɚɰɢɹ; ɢɧɚɤɬɢɜɚɰɢɹ ɫɟɦɹɧ ɫɨɪ-

ɧɵɯ ɪɚɫɬɟɧɢɣ. 

 

Ɋɚɡɪɚɛɨɬɤɚ ɬɚɛɥɢɱɧɨɝɨ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴёɦ ɆȻɊ  
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɛɢɨɪɟɚɤɬɨɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɫɭɬɨɱɧɨɝɨ ɪɟ-

ɝɭɥɢɪɨɜɚɧɢɹ ɪɟɡɟɪɜɭɚɪɨɜ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ. ɉɪɢɧɢɦɚɟɬɫɹ ɡɚ 

100 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɨɞɚɱɚ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɠɮ ɧɚ ɭɬɢɥɢɡɚ-

ɰɢɸ. ɋɭɬɨɱɧɚɹ ɩɨɞɚɱɚ ɠɮ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɟɦɤɨɫɬɹɦɢ – ɆȻɊ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɛɴɟɦ ɛɢɨɪɟɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ: 

Vp = Vɢɡɛ.  +  Vɧɟɞ.                                                                        (4.10) 

ɝɞɟ Vp – ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɛɴɟɦ, ɬɵɫ. ɦ3; Vɢɡɛ - ɢɡɛɵɬɨɱɧɵɣ ɨɛɴёɦ, ɬɵɫ. ɦ3; Vɧɟɞ. 

– ɧɟɞɨɫɬɚɸɳɢɣ ɨɛɴɟɦ ɫɨ ɡɧɚɤɨɦ (+), ɬɵɫ. ɦ3. 

Vp = 50,4 + 33,6 = 84,0 ɬɵɫ. ɦ3/ɝɨɞ.  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɮɟɪɦɚ ɧɚɤɚɩɥɢɜɚɟɬ ɠɮ – 230 ɦ3/ɫɭɬ. ɢɥɢ 84 ɬɵɫ. ɦ3/ɝɨɞ. 

Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɠɮ ɩɪɢɧɢɦɚɟɦ 2 ɆȻɊ. ɍɬɢɥɢɡɚɰɢɹ ɠɮ ɜɵɩɨɥɧɹɟɬɫɹ ɞɨɠɞɟɜɚ-

ɧɢɟɦ ɜ ɩɟɪɢɨɞ ɜɟɝɟɬɚɰɢɢ ɤɭɥɶɬɭɪ ɫɟɜɨɨɛɨɪɨɬɚ ɫ ɚɩɪɟɥɹ ɩɨ ɨɤɬɹɛɪɶ ɪɚɜɧɵɦɢ 

ɞɨɡɚɦɢ ɩɨ 14,0 ɬɵɫ. ɦ3/ɦɟɫ. (ɬɚɛɥɢɰɚ 4.9).  

ɉɟɪɢɨɞ ɧɚɤɨɩɥɟɧɢɹ ɠɮ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɪɭɝɥɵɣ ɝɨɞ, ɚ ɩɟɪɢɨɞ ɫɪɚɛɨɬɤɢ 

ɨɛɴёɦɚ ɠɮ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 6 ɦɟɫɹɰɟɜ. Ɋɚɡɪɚɛɨɬɚɟɦ ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɝɪɚ-

ɮɢɤ ɪɚɛɨɬɵ 2 –ɯ ɆȻɊ ɧɚ ɝɨɞ.   

Ɇɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɢ ɤɪɭɝɥɨɝɨɞɢɱɧɨɝɨ 

ɩɨɫɬɭɩɥɟɧɢɹ, ɧɚɤɨɩɥɟɧɢɹ ɢ ɫɪɚɛɨɬɤɢ ɠɮ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ 2 ɆȻɊ ɨɛɴёɦɨɦ 

ɤɚɠɞɵɣ ɩɨ 42,0 ɬɵɫ. ɦ3. ɂɡ ɛɢɨɪɟɚɤɬɨɪɚ ɠɮ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɉɗ 100 SDR 26 

Ø160 × 6,2 ȽɈɋɌ 18599-2001 ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɭɫɪɟɞɧɢɬɟɥɶ 13. 
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Ɍɚɛɥɢɰɚ 4.9 – Ƚɪɚɮɢɤ ɩɨɫɬɭɩɥɟɧɢɹ ɢ ɫɪɚɛɨɬɤɢ ɨɛɴёɦɨɜ ɠɮ 2-ɯ ɆȻɊ  
Ɇɟɫɹɰ ɉɨɫɬɭɩɥɟɧɢɟ ɠɮ 

ɜ ɪɟɚɤɬɨɪɵ 
ɬɵɫ.ɦ3/ɦɟɫ. 

ɋɪɚɛɨɬɤɚ 
ɠɮ, 
ɬɵɫ.ɦ3/ɦɟɫ. 

ɉɨɫɬɭɩɥɟɧɢɟ ɢ ɫɪɚ-
ɛɨɬɤɚ. 1 ɪɟɚɤɬɨɪ, 
ɬɵɫ.ɦ3/ɦɟɫ. 

ɉɨɫɬɭɩɥɟɧɢɟ ɢ ɫɪɚ-
ɛɨɬɤɚ. 2 ɪɟɚɤɬɨɪ, 
ɬɵɫ.ɦ3/ɦɟɫ. 

1 7,0 - 31,5 10,5 

2 7,0 - 35,0 14,0 

3 7,0 - 42,0 14,0 

4 7,0 14,0 42,0 21,0 

5 7,0 14,0 28,0 28,0 

6 7,0 14,0 14 35,0 

7 7,0 14,0 0 42,0 

8 7,0 14,0 7,0 28,0 

9 7,0 14,0 14,0 14,0 

10 7,0 - 21,0 0 

11 7,0 - 24,5 3,5 

12 7,0 - 28,0 7,0 

      - 100 % 100 %         -         - 

 

 

ɩɨɫɬɭɩɥɟɧɢɟ           ɫɪɚɛɨɬɤɚ              ɩɨɫɬɭɩɥɟɧɢɟ ɢ ɫɪɚɛɨɬɤɚ 

 

4.6 Ɇɟɬɨɞɢɤɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɦɟɲɟɧɢɹ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ  

      ɫ ɩɪɢɪɨɞɧɨɣ ɜɨɞɨɣ  
 

ɉɨɫɥɟ ɜɵɞɟɪɠɢɜɚɧɢɹ ɢ ɩɪɨɰɟɫɫɚ ɮɟɪɦɟɧɬɚɰɢɢ ɠɮ ɩɨɫɬɭɩɚɟɬ ɤ ɭɡɥɭ ɫɦɟ-

ɲɟɧɢɹ ɫ ɩɪɢɪɨɞɧɨɣ ɜɨɞɨɣ.   

ɍɪɚɜɧɟɧɢɟ ɨɩɨɪɨɠɧɟɧɢɹ ɠɮ ɢɡ ɆȻɊ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɜɢɞɟ: 

F dz =q dt – Q dt  ,                                            (4.11) 

ɝɞɟ q – ɩɪɢɬɨɤ ɜ ɆȻɊ, ɦ3/ɫ; F–ɩɥɨɳɚɞɶ ɆȻɊ, ɦ2; dz – ɩɪɢɪɚɳɟɧɢɟ ɭɪɨɜɧɹ ɜ 

ɆȻɊ (ɦ) ɡɚ ɜɪɟɦɹ dt (ɫ), ɦ; Q – ɪɚɫɯɨɞ ɨɬɬɨɤɚ, ɦ3/ɫ.  

ɉɨ ɭɪɚɜɧɟɧɢɸ (4.11) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɹ ɨɩɨɪɨɠɧɟɧɢɹ ɆȻɊ, ɤɨɬɨɪɨɟ 

ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɜɟɝɟɬɚɰɢɨɧɧɨɦɭ ɩɟɪɢɨɞɭ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɤɭɥɶɬɭɪ. ɀɮ ɪɚɡɛɚɜɥɹɟɬɫɹ ɢ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɩɪɢɪɨɞɧɨɣ ɜɨɞɨɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

Ɉȼ ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ.  

п
о
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ɉɪɨɰɟɫɫ ɨɩɨɪɨɠɧɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ ɧɚɩɨɪɟ ɢ ɡɚɜɢɫɢɬ ɨɬ 

ɨɛɴёɦɚ ɪɟɡɟɪɜɭɚɪɚ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɪɭɛɨɩɪɨɜɨɞɚ; ɤɨɷɮɮɢɰɢ-

ɟɧɬɚ ɪɚɫɯɨɞɚ µ ɢ ɧɚɱɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɠɮ ɛɢɨɪɟɚɤɬɨɪɟ. Ɋɟɡɟɪɜɭɚɪ ɛɢɨɪɟɚɤɬɨɪɚ 

ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɭɫɟɱɟɧɧɨɣ ɩɢɪɚɦɢɞɵ ɫ ɡɚɥɨɠɟɧɢɟɦ ɨɬɤɨɫɨɜ 1:1, ɨɛɴёɦ ɤɨɬɨ-

ɪɨɣ ɩɪɢɜɨɞɢɬɫɹ ɤ ɨɛɴёɦɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɢ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɢɫɬɟɱɟɧɢɟ ɧɚɛɥɸ-

ɞɚɟɬɫɹ ɩɪɢ ɦɚɥɨɣ ɜɹɡɤɨɫɬɢ ɠɢɞɤɨɫɬɢ, ɬɨɝɞɚ ɦɨɠɧɨ ɩɪɢɧɹɬɶ µ = const. 

ȼɨ ɜɪɟɦɹ ɜɟɝɟɬɚɰɢɢ ɩɨɫɬɭɩɥɟɧɢɹ ɠɮ ɜ ɛɢɨɪɟɚɤɬɨɪ ɧɟɬ, q = 0. Ɍɨɝɞɚ ɢɡ 

ɭɪɚɜɧɟɧɢɹ (4.11) ɧɚɯɨɞɢɬɫɹ ɜɪɟɦɹ ɱɚɫɬɢɱɧɨɝɨ ɨɩɨɪɨɠɧɟɧɢɹ ɛɢɨɪɟɚɤɬɨɪɚ. 

                                             T = 
ଶ�µ�√ଶ� ሺ√ܼͳ −  √ܼʹሻ  ,                                      (4.12) 

ɝɞɟ µ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɨɞɚɸɳɟɝɨ ɠɮ ɤ ɭɡɥɭ ɫɦɟɲɟɧɢɹ; 

ω – ɠɢɜɨɟ ɫɟɱɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ2; z1 ɢ z2 – ɭɪɨɜɧɢ, ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ, ɦ.  

ȼɪɟɦɹ ɩɨɥɧɨɝɨ ɨɩɨɪɨɠɧɟɧɢɹ ɢɡ (4.12) ɩɪɢ z2 = 0, ɛɭɞɟɬ: 

                                        T = 
ଶ�µ�√ଶ� √�  ,                                              (4.11) 

Ɉɩɨɪɨɠɧɟɧɢɟ ɛɢɨɪɟɚɤɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɧɚɩɨɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ, 

ɤɨɬɨɪɵɣ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɱɟɪɟɡ ɞɨɡɢɪɭɸɳɟɟ 

ɭɫɬɪɨɣɫɬɜɨ – ɞɨɡɚɬɨɪ ɜ ɜɢɞɟ ɷɠɟɤɬɨɪɚ ɫ ɤɪɚɧɨɦ, ɪɟɝɭɥɢɪɭɸɳɢɦ ɩɨɞɚɱɭ ɠɮ ɜ 

ɦɚɝɢɫɬɪɚɥɶ. Ⱦɢɚɦɟɬɪ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɨɞɚɸɳɟɝɨ ɠɮ ɤ ɦɚɝɢɫɬɪɚɥɢ, 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

D = 1,12 √ܳ/�     ,                                       (4.14) 

ɝɞɟ ܳ – ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɩɨɞɚёɬɫɹ ɜ ɤɚɦɟɪɭ ɞɨɡɚɬɨɪɚ ɢɡ ɛɢɨɪɟɚɤɬɨɪɚ ɞɥɹ ɩɨɥɭ-

ɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ (ɩɪɢɪɨɞɧɚɹ ɜɨɞɚ + ɠɮ), 

ɦ3/ɫ, � – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɠɮ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 

0,8-1,2 ɦ/ɫ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɚ ɢɫɬɟɱɟɧɢɹ ɢɡ ɛɢɨɪɟɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɷɮ-

ɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ µ ɞɥɹ ɩɨɥɢɷɬɢɥɟɧɨɜɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɤɨɬɨɪɵɣ ɞɥɹ ɤɨɪɨɬ-

ɤɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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                   µ= ଵ√�˅х+ � �� + �˒ˑ˅+ � ˅ых    ,                                 (4.15) 

ɝɞɟ ξɜɯ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɯɨɞɚ; λ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ; ξɩɨɜ – 

ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɩɨɜɨɪɨɬɟ ɬɪɭɛɵ;  ξɜɯ  - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ 

ɢɡ ɬɪɭɛɵ ɜ ɤɚɦɟɪɭ ɞɨɡɚɬɨɪɚ. 

ɉɨ ɮɨɪɦɭɥɟ (4.15) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨ-

ɜɨɞɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɩɨɥɢɷɬɢɥɟɧɨɜɵɣ ɬɪɭɛɨɩɪɨɜɨɞ SDR26 ɞɢɚɦɟɬɪɨɦ 160 ɦɦ ɢ 

ɞɥɢɧɨɣ 1200 ɦ. Ɍɪɭɛɨɩɪɨɜɨɞ ɩɪɨɤɥɚɞɵɜɚɟɬɫɹ ɧɢɠɟ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ 

ɝɪɭɧɬɚ.  

ɇɚɩɨɪ ɠɮ ɜ ɆȻɊ ɫ ɭɱɟɬɨɦ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɜɵɫɨɬɵ ɫɨɫɬɚɜɥɹɟɬ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɭɡɥɚ ɫɦɟɲɟɧɢɹ z1 = 17,0 ɦ. Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 160 ɦɦ 

ɢɡ ɮɨɪɦɭɥɵ (4.15) ɩɪɢ ξɜɯ = 0,5; ξɩɨɜ = 0,5; ξɜɯ  ɢ λ = 0,018 ɛɭɞɟɬ µ = 0,086.  

ȼɪɟɦɹ ɨɩɨɪɨɠɧɟɧɢɹ ɆȻɊ ɨɛɴёɦɨɦ ɠɮ 42000 ɦ3 ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ ɞɢɚ-

ɦɟɬɪɨɦ 160 ɦɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.13) ɢ ɫɨɫɬɚɜɥɹɟɬ 90 ɫɭɬɨɤ ɢɥɢ 

0,0058 ɦ3/ɫ. Ɋɚɫɯɨɞ ɠɮ ɧɚ ɭɬɢɥɢɡɚɰɢɸ ɞɨɠɞɟɜɚɧɢɟɦ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɯɧɨ-

ɥɨɝɢɱɟɫɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ Ɉȼ ɞɨɥɠɟɧ ɛɵɬɶ 1150 ɦ3/ɫɭɬɤɢ ɢɥɢ 0,0133 ɦ3/ɫ, ɫɥɟ-

ɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɪɚɫɯɨɞ ɞɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɡɧɚɱɟɧɢɹ 0,0133 

ɦ3/ɫ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɩɨɜɵɫɢɬɶ ɭɫɬɚɧɨɜɤɨɣ ɩɨɞɤɚɱɢɜɚɸɳɟɝɨ ɧɚɫɨɫɚ ɢɥɢ ɡɚ ɫɱёɬ 

ɭɜɟɥɢɱɟɧɢɹ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ SDR26 ɞɨ 225 ɦɦ.  

Ⱦɥɹ ɩɨɞɚɸɳɟɝɨ ɠɮ ɬɪɭɛɨɩɪɨɜɨɞɚ 225 ɦɦ ɢɡ ɮɨɪɦɭɥɵ (4.15), ɫɥɟɞɭɟɬ: µ = 

0,101. ȼɪɟɦɹ ɨɩɨɪɨɠɧɟɧɢɹ ɛɢɨɪɟɚɤɬɨɪɚ ɢɡ ɭɪɚɜɧɟɧɢɹ (4.13) ɫɨɫɬɚɜɢɬ ɧɟ ɛɨɥɟɟ 

38,8 ɫɭɬɨɤ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 8-10 ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɨɥɢɜɚɦ ɤɭɤɭɪɭɡɵ ɧɚ 

ɡɟɪɧɨ ɜɨ ɜɪɟɦɹ ɟё ɜɟɝɟɬɚɰɢɢ, ɩɪɢ ɷɬɨɦ ɪɚɫɯɨɞ ɛɭɞɟɬ ɨɛɟɫɩɟɱɟɧ – 0,0135 ɦ3/ɫ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɩɨɞɚɱɢ ɠɮ ɤ ɞɨɡɚɬɨɪɭ ɧɟɨɛɯɨɞɢɦ ɧɚɩɨɪɧɵɣ ɩɨɥɢɷɬɢ-

ɥɟɧɨɜɵɣ ɬɪɭɛɨɩɪɨɜɨɞ SDR26 ɞɢɚɦɟɬɪɨɦ 225 ɦɦ, ɞɥɢɧɨɣ 1200 ɦ, ɤɨɬɨɪɵɣ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ 0,0135 ɦ3/ɫ.  
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Сɨɫɬɚɜ ɨɫɧɨɜɧыɯ ɦɚшɢɧ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ. 

 ɇɚ ɨɫɧɨɜɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɨɩɟɪɚɰɢɣ ɈɆ ɪɚɡ-

ɪɚɛɨɬɚɧ ɩɟɪɟɱɟɧɶ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ 

ɧɚɜɨɡɚ. ɍɫɬɚɧɨɜɥɟɧɚ ɦɨɳɧɨɫɬɶ ɨɫɧɨɜɧɵɯ ɦɚɲɢɧ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɩɟɪɚɬɨɪɧɨɣ. 

Ɍɚɛɥɢɰɚ 4.10 – Ɇɚɲɢɧɵ ɢ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ 

Ɇɚɲɢɧɵ ɢ ɭɫɬɪɨɣɫɬɜɚ Ɇɚɲɢɧɵ Ɇɨɳɧɨɫɬɶ 
ɏɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ 
ɉɪɢɦɟɱɚɧɢɟ 

Ɍɪɚɤɬɨɪ, ɤɥɚɫɫ 3 ȾɌ-75 70 ɤȼɬ Ƚɭɫɟɧɢɱɧɵɣ Ȼɭɥɶɞɨɡɟɪ 

ɇɚɤɨɩɢɬɟɥɶ ɞɥɹ ɩɟɪɟɦɟ-
ɳɟɧɢɹ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ 

1300 ɦ3 65ɯ10ɯ2,0 

ɦ3 

ɉɪɹɦɨɭɝɨɥɶ-
ɧɵɣ ɫ ɭɤɥɨɧɨɦ 

0,05 
ɀ/ɛɟɬɨɧ 

Ʉɚɪɚɧɬɢɧɧɚɹ ɟɦɤɨɫɬɶ 58,8 ɦ3 - 3,5ɯ3,5ɯ4,8 ɀ/ɛɟɬɨɧ 

Ɏɟɤɚɥɶɧɵɣ ɧɚɫɨɫ 

 ɫ ɤɪɵɥɶɱɚɬɤɨɣ 

ɋ Ɇ80-50-

200/4 
34 ɤȼɬ 80 ɦ3/ɱɚɫ 

ɇɚɜɨɡɧɵɟ 
ɫɬɨɤɢ 

ɍɫɪɟɞɧɢɬɟɥɶɧɚɹ ёɦɤɨɫɬɶ 184,5 ɦ3 - 6,2ɯ6,2ɯ4,8 ɀ/ɛɟɬɨɧ 

ɉɟɪɟɤɚɱɤɚ ɫɬɨɤɨɜ  
ɧɚɫɨɫɨɦ 

ɊɌS 4-80 4 ɤȼɬ 130 ɦ3/ɱɚɫ 
ɇɚɜɨɡɧɵɟ 

ɫɬɨɤɢ 

Ɇɢɤɫɟɪ – ɝɨɦɨɝɟɧɢɡɚɬɨɪ TM V 9/4N. 
9 ɤȼɬ 

 
130 ɦ3/ɱɚɫ 

ɉɨɥɢɞɢɫɩɟɪɫ-
ɧɚɹ ɫɢɫɬɟɦɚ 

ɉɟɪɟɤɚɱɤɚ ɩɨɥɢɞɢɫɩɟɪɫ-
ɧɨɣ ɫɢɫɬɟɦɵ 

PTS 9-100 10 ɤȼɬ 130 ɦ3/ɱɚɫ 
ɉɨɥɢɞɢɫɩɟɪɫ-
ɧɚɹ ɫɢɫɬɟɦɚ 

ɒɧɟɤɨɜɵɣ ɫɟɩɚɪɚɬɨɪ SB 780/0,75 2ɯ5,5 ɤȼɬ 
50ɯ2=100 

ɦ3/ɱɚɫ 

Ɋɚɡɞɟɥɟɧɢɟ 
ɠɮ ɢ ɬɮ 

Ɋɟɡɟɪɜɭɚɪ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɠɮ – ɦɟɯɚɧɢɱɟɫɤɢɣ ɛɢɨ-

ɪɟɚɤɬɨɪ 
ɆȻɊ –2 ɲɬ. 42 ɬɵɫ. ɦ3- 

Ёɦɤɨɫɬɶ  
45 ɬɵɫ. ɦ3 

Ƚɟɨɦɟɦɛɪɚɧɚ 
Solmax 400 –

ɩɨɤɪɵɬɢɟ 
Tipptex BS25 

Ʉɨɦɩɪɟɫɫɨɪ ɜɢɧɬɨɜɨɣ 
Abak SPINN 

7,5X-0,8FM 
2ɯ7 ɤȼɬ 

ɋ ɩɟɪɮɨɪɢɪɨ-
ɜɚɧɧɵɦɢ ɬɪɭ-

ɛɚɦɢ 

2 ɤɨɦɩɪɟɫ-
ɫɨɪɚ 

ɍɫɪɟɞɧɢɬɟɥɶ ɀɎ 18,9 ɦ3 2 ɦ 3ɯ3ɯ2,1 ɀ/ɛɟɬɨɧ 

ɇɚɫɨɫ ɩɨɞɤɚɱɢɜɚɸɳɢɣ ȿɌɈ 4-80. 4 ɤȼɬ 10 ɦ3/ɱɚɫ ɠɮ 

ɂɌɈȽɈ - 93 ɤȼɬ - - 

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɢ ɧɟɩɪɟɪɵɜɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɞɨɠɞɟɜɚ-

ɧɢɟɦ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ ɩɨɬɪɟɛɭɟɬɫɹ 93 ɤȼɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.    

 

Ɉɩɟɪɚɰɢɢ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɫɦɟшɟɧɢɹ ɠɮ ɫ ɩɪɢɪɨɞɧɨɣ ɜɨɞɨɣ. 

Ɋɚɫɯɨɞ ɢɫɬɟɱɟɧɢɹ ɠɮ ɢɡ ɆȻɊ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,0135 ɦ3/ɫ, ɩɪɢ ɤɨɬɨ-

ɪɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɡɛɚɜɥɟɧɢɹ ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ 
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ɠɮ. Ⱦɥɹ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɛɚɜɥɟɧɢɹ КɊ = 8,7. ɋɦɟ-

ɲɟɧɢɟ ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ ɫ ɠɮ ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɧɨɫɬɶɸ ɜ ɦɚɝɢɫɬɪɚɥɶɧɨɦ ɬɪɭɛɨ-

ɩɪɨɜɨɞɟ, ɤɨɬɨɪɵɣ ɩɨɞɚёɬ Ɉȼ ɜ ɫɢɫɬɟɦɭ ɨɪɨɲɟɧɢɹ ɧɚ ɩɥɨɳɚɞɶ 254,3ɝɚ.  

ȼ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ [112, 120Ж ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɠɢɜɨɬɧɨɜɨɞɱɟ-

ɫɤɢɯ ɫɬɨɤɨɜ ɞɥɹ ɨɪɨɲɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɠɮ ɩɨɞɚёɬɫɹ ɜɨ ɜɫɚ-

ɫɵɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɇɋ, ɝɞɟ ɨɧɚ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɩɪɢɪɨɞɧɨɣ ɜɨɞɨɣ ɢ ɞɚɥɟɟ 

Ɉȼ ɩɨɞɚёɬɫɹ ɜ ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ 500 

ɦɦ [110, 111Ж. Ⱦɚɧɧɨɟ ɦɟɪɨɩɪɢɹɬɢɟ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ: ɩɪɢ ɨɫɬɚ-

ɧɨɜɤɟ ɪɚɛɨɬɵ ɇɋ ɧɟɨɛɯɨɞɢɦɨ ɨɩɟɪɚɬɢɜɧɨɟ ɩɪɟɤɪɚɳɟɧɢɟ ɩɨɞɚɱɢ ɠɮ ɜɨ ɜɫɚɫɵ-

ɜɚɸɳɢɟ ɬɪɭɛɵ ɧɚɫɨɫɨɜ, ɬ.ɤ. ɠɮ ɛɭɞɟɬ ɡɚɝɪɹɡɧɹɬɶ ɜɨɞɨɬɨɤ, ɱɬɨ ɜɟɞёɬ ɤ ɡɚɝɪɹɡ-

ɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ɉɨɷɬɨɦɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ Ɉȼ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɟɧɢɟ ɷɠɟɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ 

ɛɭɞɭɬ ɩɨɞɚɜɚɬɶ ɠɮ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ. Ɋɚɛɨɬɚ 

ɷɠɟɤɬɨɪɚ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɢɧɰɢɩɟ ɜɚɤɭɭɦɚ ɜ ɤɚɦɟɪɟ ɫɦɟɲɟɧɢɹ, ɤɨɬɨɪɚɹ ɭɫɬɚɧɚɜ-

ɥɢɜɚɟɬɫɹ ɧɚ ɧɚɩɨɪɧɨɣ ɱɚɫɬɢ ɦɚɝɢɫɬɪɚɥɢ. ȼ ɤɚɱɟɫɬɜɟ ɞɨɡɚɬɨɪɚ ɩɪɢɦɟɧɹɟɬɫɹ 

ɬɪɭɛɤɚ ȼɟɧɬɭɪɢ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ: ɧɟ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɷɧɟɪɝɢɢ ɞɥɹ ɫɦɟɲɟɧɢɹ ɩɨɬɨɤɨɜ; ɢɫɩɨɥɶɡɭɟɬ ɷɧɟɪɝɢɸ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɩɨɬɨɤɚ, 

ɫɨɡɞɚɜɚɟɦɭɸ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɟɣ; ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɥɸɛɨɦ ɭɞɨɛɧɨɦ ɦɟɫɬɟ ɦɚ-

ɝɢɫɬɪɚɥɢ; ɧɟ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɭɡɥɚ ɫɦɟɲɟɧɢɹ. 

ȼ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɧɹɬ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɜɚɪɢɚɧɬ ɫɦɟɲɟɧɢɹ ɠɮ ɫ ɩɪɢɪɨɞ-

ɧɨɣ ɜɨɞɨɣ. ɀɮ ɩɨɞɚёɬɫɹ ɩɨɥɢɷɬɢɥɟɧɨɜɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 225 ɦɦ ɧɟɩɨɫɪɟɞ-

ɫɬɜɟɧɧɨ ɜɨ ɜɫɚɫɵɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɧɚɫɨɫɚ. ɇɚ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚɞɜɢɠɤɚ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ, ɤɨɬɨɪɵɣ ɭɩɪɚɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢ-

ɤɨɣ, ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ ɧɚɫɨɫɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɚёɬɫɹ ɤɨɦɚɧɞɚ ɧɚ ɡɚɤɪɵɬɢɟ ɡɚ-

ɞɜɢɠɤɢ. 

 

ȼɕȼɈȾɕ ɩɨ ɪɚɡɞɟɥɭ 4 

1. ȼ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɪɚɡ-

ɪɚɛɨɬɚɧ ɫɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɢ ɤɪɭɝɥɨɞɨɧɧɨɣ 
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ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ ɜ ɩɪɟɞɟɥɚɯ ɀɄ. ɉɨɥɭ-

ɱɟɧɵ ɩɚɪɚɦɟɬɪɵ ɜɥɚɠɧɨɫɬɢ ɫɬɨɤɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɫɧɨɜɧɵɯ ɛɢɨɝɟɧɧɵɯ ɜɟ-

ɳɟɫɬɜ (NPK) ɞɥɹ ɤɚɠɞɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ ɧɚ ɜɵɯɨɞɟ, Ɉɩɪɟɞɟɥɟɧ ɫɨ-

ɫɬɚɜ ɨɫɧɨɜɧɵɯ ɦɚɲɢɧ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɦɨɳɧɨɫɬɶ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯ-

ɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ (ɬɚɛɥɢɰɚ 4.9).  

2. ɍɫɬɚɧɨɜɥɟɧɵ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɪɟɡɟɪɜɭɚɪɚ ɨɛɴɟɦɨɦ 184,5 ɦ3 ɞɥɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɨɥɢɞɢɫɩɟɪɫɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɫɬɨɤɨɜ ɧɚ ɮɪɚɤɰɢɢ 

ɨɛɨɫɧɨɜɚɧ ɲɧɟɤɨɜɵɣ ɫɟɩɚɪɚɬɨɪ SB780/0,75  

3. ɍɫɬɚɧɨɜɥɟɧ ɨɛɴёɦ 2 ɆȻɊ ɩɨ 42,0 ɬɵɫ. ɦ3ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɢёɦɚ ɠɮ 

ɨɬ 5 ɬɵɫ. ɝɨɥɨɜ ɄɊɋ ɧɚ ɨɬɤɨɪɦɟ. ɆȻɊ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɡɚɳɢɬɧɨɦ ɩɥёɧɨɱɧɨɦ 

ɷɤɪɚɧɟ ɜ ɡɟɦɥɹɧɨɣ ɜɵɟɦɤɟ ɝɥɭɛɢɧɨɣ 10 ɦ, ɱɬɨ ɭɩɪɨɳɚɟɬ ɢ ɫɨɤɪɚɳɚɟɬ ɫɪɨɤ ɢɯ 

ɢɡɝɨɬɨɜɥɟɧɢɹ. ɉɨɥɭɱɟɧ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɆȻɊ, ɤɨɬɨɪɵɣ ɫɨɝɥɚɫɨ-

ɜɚɧ ɫ ɪɟɠɢɦɨɦ ɨɪɨɲɟɧɢɹ ɞɨɠɞɟɜɚɧɢɹ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ. 

4. ɉɨɥɭɱɟɧɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɠɮ ɜ ɆȻɊ, ɤɨɬɨɪɚɹ ɫɨ-

ɫɬɚɜɥɹɟɬ: ɩɨ ɚɡɨɬɭ Na = 523 ɦɝ/ɞɦ3, ɮɨɫɮɨɪɭ - Nɪ = 84,1 ɦɝ/ɞɦ3; ɤɚɥɢɸ - Nɤ 1654 

ɦɝ/ ɞɦ3 ɢ NCaO = 236 ɦɝ/ɦ3. 

5. ɍɫɬɚɧɨɜɥɟɧɚ ɝɨɞɨɜɚɹ ɧɨɪɦɚ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɨɩɵɬɧɨɦ 

ɭɱɚɫɬɤɟ ɩɥɨɳɚɞɶɸ 254,3 ɝɚ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ – 330 ɦ3/ɝɚ. ɋ ɭɱёɬɨɦ ɞɚɧɧɨɣ 

ɧɨɪɦɵ ɧɚɯɨɞɢɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɛɚɜɥɟɧɢɹ ɠɮ ɩɪɢɪɨɞɧɨɣ ɜɨɞɨɣ ɢ ɤɨɪɪɟɤɬɢ-

ɪɭɟɬɫɹ ɪɟɠɢɦ ɨɪɨɲɟɧɢɹ ɞɨɠɞɟɜɚɧɢɟɦ. 

6. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɩɨɥɧɨɝɨ ɨɩɨɪɨɠɧɟɧɢɹ ɨɛɴёɦɚ ɆȻɊ ɩɨɬɪɟɛɭɟɬɫɹ 

6 ɦɟɫɹɰɟɜ ɜ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɤɭɥɶɬɭɪ ɫɟɜɨɨɛɨɪɨɬɚ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɞɢɚ-

ɦɟɬɪɨɦ 225 ɦɦ ɪɚɫɯɨɞɨɦ ɠɮ 0,0133 ɦ3/ɫ. 

7. ɍɫɬɚɧɨɜɥɟɧɚ ɦɨɳɧɨɫɬɶ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ 

ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ ɩɥɨɳɚɞɶɸ 254,3 ɝɚ, ɤɨɬɨɪɚɹ ɫɤɥɚɞɵɜɚ-

ɟɬɫɹ ɢɡ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɨɫɧɨɜɧɵɯ ɦɚɲɢɧ ɢ ɫɨɫɬɚɜɥɹɟɬ 93 ɤȼɬ 
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5 ɍɌɂɅɂɁȺɐɂɂə ɀɂȾɄɈɃ ɎɊȺɄɐɂɂ ȾɈɀȾȿȼȺɇɂȿɆ  

ȼ ɋɈɋɌȺȼȿ ɆȿɅɂɈɊȺɌɂȼɇɈɃ ɋɂɋɌȿɆɕ 

 

 

5.1 Ɋɚɡɪɚɛɨɬɤɚ ɪɟɠɢɦɚ ɨɪɨɲɟɧɢɹ ɤɭɤɭɪɭɡɵ ɞɨɠɞɟɜɚɧɢɟɦ  

 

Ʉɨɦɩɥɟɤɫɧɚɹ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɚɹ ɤɪɭɝɥɨɝɨɞɢɱɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɭɬɢɥɢɡɚ-

ɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɫɨɫɬɚɜɟ ɩɪɨɟɤɬɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ 

ɈɈɈ «ɋɨɸɡ Ⱥɝɪɨ» ɧɚ ɩɥɨɳɚɞɢ 292,7 ɝɚ ɤɥɚɫɬɟɪɚ 11 (ɪɢɫɭɧɨɤ 5.1). 

 

Ɋɢɫɭɧɨɤ 5.1 – ɋɯɟɦɚ ɤɥɚɫɬɟɪɚ № 11 ɜ ɫɨɫɬɚɜɟ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ 

ɉɪɨɟɤɬ ɜɤɥɸɱɚɬ ɩɨɞɚɱɭ ɜɨɞɵ ɢɡ ɇɨɜɨɤɭɛɚɧɫɤɨɝɨ ɤɚɧɚɥɚ ɩɨ ɫɢɫɬɟɦɟ ɩɨɞ-

ɡɟɦɧɵɯ ɨɪɨɫɢɬɟɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ ɞɢɡɟɥɶɧɵɯ ɩɟɪɟɞɜɢɠɧɵɯ ɧɚɫɨɫɧɵɯ 

ɭɫɬɚɧɨɜɨɤ ɤ ɨɩɵɬɧɨɦɭ ɨɪɨɲɚɟɦɨɦɭ ɭɱɚɫɬɤɭ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ. Ɉɫɧɨɜ-

ɧɨɣ ɦɚɝɢɫɬɪɚɥɶɸ ɫɥɭɠɢɬ ɩɨɥɢɷɬɢɥɟɧɨɜɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɞɢɚɦɟɬɪɨɦ 500 ɦɦ, ɤ 
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ɤɨɬɨɪɨɦɭ ɩɨɞɤɥɸɱɟɧɵ ɭɱɚɫɬɤɨɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ 250 ɦɦ 300 ɦɦ. Ⱦɢɚɦɟɬɪ ɦɚ-

ɝɢɫɬɪɚɥɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ȾɆ 900 ɦ3/ɱɚɫ. ɇɚ ɨɩɵɬ-

ɧɨɦ ɨɪɨɲɚɟɦɨɦ ɭɱɚɫɬɤɟ ɩɪɢɦɟɧɹɸɬɫɹ 3 ɤɪɭɝɨɜɵɯ ɞɨɠɞɟɜɚɥɶɧɵɟ ɦɚɲɢɧɵ ȼɚ-

ɥɟɣ (Ɋ13 – Ɋ15). ɇɚ ɨɩɵɬɧɵɯ ɩɨɥɹɯ ɜɵɪɚɳɢɜɚɥɚɫɶ ɤɭɤɭɪɭɡɚ ɧɚ ɡɟɪɧɨ ɫɨɪɬɚ Ɇɚɬ-

ɪɢɤɫ (ɤɭɤɭɪɭɡɚ). ɇɚ ɪɢɫɭɧɤɟ 5.2 ɩɪɢɜɨɞɢɬɫɹ ɨɪɨɲɟɧɢɟ Ɉȼ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ 

ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɤɥɚɫɬɟɪɟ 11. ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɬɪɨɥɹ ɫɥɭɠɢɥɨ ɩɨɥɟ Ɋ12 ɤɥɚɫɬɟɪɚ 

11, ɧɚ ɤɨɬɨɪɨɦ ɬɚɤɠɟ ɭɫɬɚɧɨɜɥɟɧɚ ȾɆ ȼɚɥɟɣ. 

 

Ɋɢɫɭɧɨɤ – 5.2 Ɉɪɨɲɟɧɢɟ ɤɭɤɭɪɭɡɵ Ɉȼ ɞɨɠɞɟɜɚɥɶɧɨɣ ɦɚɲɢɧɨɣ  

ȼɚɥɟɣ ɧɚ ɨɩɵɬɧɨɦ ɩɨɥɟ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɈɈɈ «ɋɨɸɡ-Ⱥɝɪɨ» 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɚ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ ɞɨɠɞɟɜɚɧɢɟɦ ɫ ɩɨɫɟɜɨɦ ɤɭɤɭɪɭɡɵ 

ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 5.1. 

Ɍɚɛɥɢɰɚ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɭɬɢɥɢɡɚɰɢɢ ɠɮ 

Ɇɨɳɧɨɫɬɶ ɨɪɨɲɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ȿɞ. ɢɡɦ. ɉɚɪɚɦɟɬɪɵ 

ɉɥɨɳɚɞɶ, ɨɪɨɲɚɟɦɚɹ ɡɚ ɫɟɡɨɧ, ɛɪɭɬɬɨ ɝɚ 292,7 

ɉɥɨɳɚɞɶ, ɨɪɨɲɚɟɦɚɹ ɡɚ ɫɟɡɨɧ, ɧɟɬɬɨ ɝɚ 254,3 

ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɨɞɵ ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɨɪɨɲɟɧɢɟ ɢ ɨɛɴёɦ 
ɠɮ 

ɦ3 

ɦ3 

813760 

83919 

Ɉɪɨɫɢɬɟɥɶɧɚɹ ɧɨɪɦɚ ɦ3/ɝɚ 3200 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɩɨɞɡɟɦɧɨɣ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɟɬɢ ɦ 1750 

Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ SDR 26  ɦɦ 500 

Ɋɚɫɯɨɞ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ  ɦ3/ɱɚɫ 900 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɚ ɩɨɞɝɨɬɨɜɤɢ 
ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ ɤ ɨɪɨɲɟɧɢɸ 
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ɉɪɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚɜɨɡɚ ɩɪɟɨɛɥɚɞɚɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɤɚɥɢɣ. 

Ⱦɨɡɚ ɤɚɥɢɹ ɜ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɟ (Ɉȼ) ɩɨɜɵɲɟɧɧɚɹ – 115 ɤɝ/ɝɚ. ɉɨɷɬɨɦɭ ɜ ɫɨɫɬɚɜ 

ɫɟɜɨɨɛɨɪɨɬɚ ɜɤɥɸɱɚɟɬɫɹ ɤɚɪɬɨɮɟɥɶ ɪɚɧɧɢɣ ɢ ɩɨɡɞɧɢɣ ɬ.ɤ. ɷɬɚ ɤɭɥɶɬɭɪɚ ɨɬɡɵɜ-

ɱɢɜɚ ɤ ɤɚɥɢɣɧɵɦ ɭɞɨɛɪɟɧɢɹɦ ɧɚ ɨɪɨɲɟɧɢɢ. ɋɨɫɬɚɜ ɫɟɜɨɨɛɨɪɨɬɚ ɭɱɚɫɬɤɚ ɭɬɢɥɢ-

ɡɚɰɢɢ Ɉȼ ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 5.2, ɝɞɟ ɞɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨ-

ɛɟɧɧɨɫɬɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. 

Ɍɚɛɥɢɰɚ 5.2 – Ɉɫɧɨɜɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɟɥɶɯɨɡɤɭɥɶɬɭɪ 

Ʉɭɥɶɬɭɪɚ 

Ƚɥɭɛɢɧɚ ɚɤ-
ɬɢɜɧɨɝɨ ɫɥɨɹ 
ɜɨɞɨɩɨɬɪɟɛ-
ɥɟɧɢɹ ɇ, ɦ 

Ȼɢɨɥɨɝɢɱɟ-
ɫɤɢɣ ɤɨɷɮ. 

ɄȻ*, ɦ3/ɝɚ/°ɋ 

ɉɪɟɞɩɨɥɢɜɧɚɹ 

ɜɥɚɠɧɨɫɬɶ 
ɩɨɱɜɵ ɜ 

ɞɨɥɹɯ ɨɬ ɇȼ 

ɉɟɪɢɨɞ 

ɜɟɝɟɬɚɰɢɢ 

ɧɚɱɚɥɨ ɤɨɧɟɰ 

Ʉɚɪɬɨɮɟɥɶ 

ɪɚɧɧɢɣ 
0,5 0,93 0,80 II. III I. VII 

Ʉɚɪɬɨɮɟɥɶ 

ɩɨɡɞɧɢɣ 
0,5 0,93 0,80 II. VII I. ɏ 

ɋɚɯɚɪɧɚɹ ɫɜɟɤɥɚ 0,6 0,90 0,80 III. III II. VIII 

Ʉɭɤɭɪɭɡɚ ɧɚ 
ɡɟɪɧɨ 

0,7 0,96 0,75 II. IV I. Iɏ 

ɋɨɹ 0,5 0,92 0,75 III. IV II. Iɏ 

*Ȼɢɨɥɨɝɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɹɬ ɞɥɹ ɫɬɟɩɧɨɣ ɡɨɧɵ ɩɨ ɇ.ȼ. Ⱦɚɧɢɥɶɱɟɧɤɨ. ȼ ɫɨɫɬɚɜɟ 
ɠɮ ɨɛɧɚɪɭɠɟɧ ɢɡɛɵɬɨɤ ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɢɹ, ɤɨɬɨɪɨɣ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɜɨ ɜɟɞɟɧɢɢ ɜ ɫɨɫɬɚɜ ɫɟɜɨ-
ɨɛɨɪɨɬɚ ɤɚɪɬɨɮɟɥɹ. 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɭɬɢɥɢɡɚɰɢɹ Ɉȼ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɩɪɢɦɟɪɟ ɤɭɤɭɪɭɡɵ ɧɚ 

ɡɟɪɧɨ. ɋɪɨɤ ɩɨɫɟɜɚ ɤɭɤɭɪɭɡɵ - 2 ɞɟɤɚɞɚ ɚɩɪɟɥɹ, ɭɛɨɪɤɚ -1 ɞɟɤɚɞɚ ɫɟɧɬɹɛɪɹ. ɉɪɨ-

ɰɟɫɫ ɭɬɢɥɢɡɚɰɢɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɜɵɩɨɥɧɹɥɫɹ ɧɚ ɩɨɥɹɯ ɤɥɚɫɬɟɪɚ 11 ɩɥɨɳɚ-

ɞɶɸ 254,3 ɝɚ, ɝɞɟ ɜɵɪɚɳɢɜɚɥɚɫɶ ɨɫɧɨɜɧɚɹ ɤɭɥɶɬɭɪɚ ɫɟɜɨɨɛɨɪɨɬɚ - ɤɭɤɭɪɭɡɚ ɧɚ 

ɡɟɪɧɨ ɜ ɬɟɱɟɧɢɟ 3-ɯ ɥɟɬ (2019-21 ɝɝ.) ɜ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ. Ɍɟɯɧɨɥɨɝɢɹ ɭɬɢ-

ɥɢɡɚɰɢɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɞɨɠɞɟɜɚɧɢɟɦ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɤɭɤɭɪɭɡɵ ɜɵɩɨɥ-

ɧɹɥɚɫɶ ɜ ɬɟɱɟɧɢɟ 3-ɯ ɥɟɬ ɩɨ ɦɟɬɨɞɢɤɟ, ɨɩɢɫɚɧɧɨɣ ɜ ɪɚɡɞɟɥɟ 3. ɇɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ 

ɭɱɚɫɬɤɟ ɩɥɨɳɚɞɶɸ 254,3 ɝɚ ɨɩɪɟɞɟɥɹɥɚɫɶ ɧɚɤɨɩɥɟɧɢɟ ɢ ɪɚɫɯɨɞɨɜɚɧɢɟ ɦɚɤɪɨɷɥɟ-

ɦɟɧɬɨɜ ɢ ɝɭɦɭɫɚ ɜ ɩɨɱɜɟ ɩɚɯɨɬɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɩɨɞ ɤɭɤɭɪɭɡɨɣ. 

Ʉɨɥɢɱɟɫɬɜɨ ɦɨɥɨɞɧɹɤɚ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ ɧɚ ɨɬɤɨɪɦɟ ɛɵɥɨ ɩɨɫɬɨɹɧ-

ɧɵɦ – 5,0 ɬɵɫ. ɜ ɬɟɱɟɧɢɟ 3.ɯ ɥɟɬ. Ɋɚɰɢɨɧ ɤɨɪɦɥɟɧɢɹ ɠɢɜɨɬɧɵɯ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 
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ɦɟɧɹɥɫɹ ɜ ɬɟɱɟɧɢɟ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɬɟɥɹɬɚ ɧɚ ɨɬɤɨɪɦɟ ɛɵɥɢ ɨɞɧɨɣ ɢ 

ɬɨɣ ɠɟ ɩɨɪɨɞɵ – «Ʉɚɥɦɵɰɤɚɹ».  

ȼ ɩɟɪɢɨɞ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɜɨɞɢɥɫɹ ɜɵɛɨɪɨɱɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɩɨɱɜɵ ɭɱɚɫɬ-

ɤɨɜ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɤɥɚɫɬɟɪɚ №11. ȼ ɬɚɛɥɢɰɟ 5.3 ɩɪɢɜɨɞɢɬɫɹ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤɚ ɭɱɚɫɬɤɚ ɨɪɨɲɟɧɢɹ Ɉȼ ɞɨɠɞɟɜɚɧɢɟɦ ɤɭɤɭɪɭɡɵ. 

Ɍɚɛɥɢɰɚ 5.3 –ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɚ ɫɟɜɨɨɛɨɪɨɬɚ ɫ ɤɭɤɭɪɭɡɨɣ 

ɉɨɥɢɜɧɚɹ ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɤɪɭɝɨɜɵɦɢ ȾɆ ɫɨɫɬɚɜɥɹɟɬ 87 %. ɉɥɨɳɚɞɶ, ɨɪɨ-

ɲɚɟɦɚɹ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɛɵɥɚ 254,3 ɝɚ ɧɟɬɬɨ.  

Ɋɚɡɪɚɛɚɬɵɜɚɥɫɹ ɪɟɠɢɦ ɨɪɨɲɟɧɢɹ ɞɨɠɞɟɜɚɧɢɟɦ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ ɨɫ-

ɧɨɜɧɨɣ ɤɭɥɶɬɭɪɵ ɫɟɜɨɨɛɨɪɨɬɚ ɤɭɤɭɪɭɡɵ ɞɥɹ ɝɨɞɚ 75 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɫɚɞ-

ɤɚɦɢ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ. ȼɟɝɟɬɚɰɢɨɧ-

ɧɵɣ ɩɟɪɢɨɞ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɧɚɱɢɧɚɟɬɫɹ ɫɨ ɜɬɨɪɨɣ ɞɟɤɚɞɵ ɚɩɪɟɥɹ ɢ ɩɪɨɞɨɥ-

ɠɚɟɬɫɹ ɩɨ ɩɟɪɜɭɸ ɞɟɤɚɞɭ ɫɟɧɬɹɛɪɹ (ɬɚɛɥɢɰɚ 5.2).  

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ Ɉȼ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɱɜ ɛɵɥɨ ɜɵ-

ɩɨɥɧɟɧɨ ɪɚɡɛɚɜɥɟɧɢɟ ɠɮ ɜɨɞɨɣ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɢɫɯɨɞɹ ɢɡ ɟё ɧɨɪɦɵ, ɤɨɬɨ-

ɪɚɹ ɮɨɪɦɢɪɭɟɬɫɹ ɨɛɴёɦɨɦ ɠɮ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɆȻɊ ɩɪɢ ɟɝɨ ɨɩɨɪɨɠɧɟɧɢɢ. Ɋɟ-

ɠɢɦ ɨɪɨɲɟɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨ ɞɟɮɢɰɢɬɭ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɤɭɤɭɪɭɡɵ 

ɡɟɪɧɨ ɞɥɹ ɝɨɞɚ 75 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɨɫɚɞɤɚɦɢ, ɬɟɦɩɟɪɚɬɭɪɨɣ ɢ ɜɥɚɠɧɨɫɬɶɸ 

ɜɨɡɞɭɯɚ ɡɚ 25-ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ.  

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɢɫɩɚɪɹɟɦɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ II. II. ɂɜɚɧɨɜɚ [1, 2, 4, 8]: 

                       ȿ0 = 0,0006(t + 25) 2 (100 - α),                                      (5.1) 

ɝɞɟ   ȿ0 -  ɢɫɩɚɪɹɟɦɨɫɬɶ ɡɚ ɞɟɤɚɞɭ, ɦɦ; t - ɫɪɟɞɧɟɞɟɤɚɞɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 
0ɋ; α - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ, %.  

ɋɭɦɦɚɪɧɨɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ȿ (ɦɦ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɱɟɪɟɡ ɜɟɥɢɱɢɧɭ ɢɫɩɚ-

ɪɹɟɦɨɫɬɢ ȿ0, ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɭɸ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɭɱɢɬɵɜɚɸɳɢɦ ɪɨɥɶ ɪɚɫɬɟɧɢɣ ɢ 

ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɪɚɫɯɨɞɨɜɚɧɢɢ ɜɨɞɵ ɨɪɨɲɚɟɦɵɦ ɩɨɥɟɦ: 

Ɉɫɧɨɜɧɚɹ 

ɤɭɥɶɬɭɪɚ № ɩɨɥɹ 
ɉɥɨɳɚɞɶ 

ɩɨɫɟɜɚ, ɝɚ 

ɉɥɨɳɚɞɶ ɨɪɨɲɟɧɢɹ 

ɝɚ % 

ɤɭɤɭɪɭɡɚ ɧɚ ɡɟɪɧɨ Ɋ13-Ɋ15 292,7 254,3 87 
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                                                        ȿ = ȿ0К0Кɛ,                                           (5.2) 

ɝɞɟ ȿ0 – ɢɫɩɚɪɹɟɦɨɫɬɶ, ɦɦ; К0 - ɦɢɤɪɨɤɥɢɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟ-

ɪɢɡɭɸɳɢɣ ɜɨɡɦɨɠɧɨɟ ɢɡɦɟɧɟɧɢɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣ-

ɫɬɜɟɧɧɨɦ ɩɨɥɟ ɩɨɞ ɜɥɢɹɧɢɟɦ ɨɪɨɲɟɧɢɹ, ɞɥɹ ɫɬɟɩɧɨɣ ɡɨɧɵ, К0=0,93; Ʉɛ –ɛɢɨɥɨ-

ɝɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɤɭɤɭɪɭɡɵ, Кɛ = 0,96.  

ȼɵɱɢɫɥɹɟɬɫɹ ɞɟɮɢɰɢɬ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɫɭɦɦɚɪɧɵɦ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟɦ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɢ ɜɵɩɚɜɲɢɯ ɡɚ ɷɬɨɬ ɩɟɪɢɨɞ ɨɫɚɞɤɨɜ. 

Ɋɚɫɱɟɬ ɞɟɮɢɰɢɬɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɜɟɞɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ΔW=10(ȿ - µɊ),                                         (5.3) 

ɝɞɟ ΔW - ɞɟɮɢɰɢɬ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɦɦ; ȿ– ɫɭɦɦɚɪɧɨɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɡɚ ɜɟɝɟ-

ɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ, ɦɦ; µ - ɞɨɥɹ ɨɫɚɞɤɨɜ (0,7); Ɋ – ɨɫɚɞɤɢ ɡɚ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ, ɦɦ. 

Ɋɚɫɱɟɬ ɞɟɮɢɰɢɬɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɡɚ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɞɥɹ ɝɨɞɚ ɪɚɫ-

ɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ Д8Ж.  

Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɧɚ ɩɥɚɧɢɪɭɟɦɭɸ ɭɪɨɠɚɣɧɨɫɬɶ 14 

ɬ/ɝɚ ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 5.4.  

Ɍɚɛɥɢɰɚ 5.4 – Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ 

Ʉɭɥɶɬɭɪɚ 

Ƚɥɭɛɢɧɚ ɚɤɬɢɜ-
ɧɨɝɨ ɫɥɨɹ ɜɨɞɨ-

ɩɨɬɪɟɛɥɟɧɢɹ ɇ, ɦ 

ɉɥɚɧɢɪɭɟ-
ɦɚɹ ɭɪɨ-

ɠɚɣɧɨɫɬɶ ɍ 
ɬ/ɝɚ 

Ȼɢɨɮɢɡ. 
ɤɨɷɮ.ɄȻ, 

ɦ3/ɝɚ/°ɋ 

ɉɪɟɞɩɨɥɢɜɧɚɹ 
ɜɥɚɠɧɨɫɬɶ 

ɩɨɱɜɵ ɜ ɞɨɥɹɯ 
ɨɬ ɇȼ 

ɉɟɪɢɨɞ ɜɟɝɟɬɚ-
ɰɢɢ 

ɧɚɱɚɥɨ ɤɨɧɟɰ 

Ʉɭɤɭɪɭɡɚ 
ɧɚ ɡɟɪɧɨ 

0,7 14 1,87 0,75 2.04 3.08 

 

Ɂɚɩɚɫ ɜɥɚɝɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ 1 ɝɚ ɜ ɪɚɫɱɟɬɧɨɦ ɫɥɨɟ ɩɨ ɮɨɪɦɭɥɟ:  

    W = 100 С α r,                                                (5.4) 

ɝɞɟ W – ɡɚɩɚɫ ɜɥɚɝɢ ɜ ɩɨɱɜɟ, ɦ3/ɝɚ; h – ɪɚɫɱɟɬɧɵɣ ɫɥɨɣ ɩɨɱɜɵ, ɦ; α – ɨɛɴɟɦɧɚɹ 
ɦɚɫɫɚ ɩɨɱɜɵ, ɬ/ ɦ3; r - ɜɥɚɠɧɨɫɬɶ ɩɨɱɜɵ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɟɟ ɫɭɯɨɝɨ ɜɟɫɚ, %. 

ɇɚɯɨɞɹɬɫɹ ɡɚɩɚɫɵ ɜɥɚɝɢ ɜ ɩɨɱɜɟ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ, ɤɨɬɨ-

ɪɵɟ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 5.5. 
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Ɍɚɛɥɢɰɚ 5.5 – Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɥɢɱɢɧɵ ɡɚɩɚɫɚ ɜɥɚɝɢ ɜ ɩɨɱɜɟ 

Ʉɭɥɶɬɭɪɚ 

Ƚɥɭɛɢɧɚ 
ɚɤɬɢɜɧɨɝɨ 
ɤɨɪɧɟɨɛɢ-

ɬɚɟɦɨɝɨ 
ɫɥɨɹ h, ɦ 

Ɉɛɴɟɦ-

ɧɚɹ 
ɦɚɫɫɚ α, 

ɬ/ɦ3 

ȼɥɚɝɨɟɦɤɨɫɬɶ, % 
Ɂɚɩɚɫɵ ɜɥɚɝɢ ɜ ɩɨɱɜɟ, 

ɦ3/ɝɚ 

Ɏɚɤɬ. Wmax Wmax 
Wmax Wmin W ɮɚɤɬ rɮ, % r HB, % r ɦɢɧ, % 

Ʉɭɤɭɪɭɡɚ 0,7 1,34 27,71 27,71 24,30 2600 2280 2600 

 

ɉɨɥɢɜɧɚɹ ɧɨɪɦɚ – m = Wmax - Wmin = 320 ɦ3/ɝɚ. 

ɋɪɟɞɧɢɟ ɞɚɬɵ ɢ ɫɪɨɤɢ ɩɨɥɢɜɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɞɟ-

ɮɢɰɢɬɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. ɉɪɢ ɜɵɱɢɫɥɟɧɢɢ ɨɪɨɫɢɬɟɥɶɧɵɯ ɧɨɪɦ ɫ ɩɟɪɢɨɞɢɱɟɫɤɢɦ 

ɪɟɠɢɦɨɦ ɩɨɥɢɜɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɩɪɢɦɟɧɹɟɬɫɹ ɮɨɪɦɭɥɚ: 

Ɇ = ∑ȿ -∑ Ɋ –(∑ γȿ + ∑Пȿ + Wɝ),……………………..(5.5) 

ɝɞɟ Ɇ – ɨɪɨɫɢɬɟɥɶɧɚɹ ɧɨɪɦɚ, ɦ3 /ɝɚ; ȿ – ɫɭɦɦɚɪɧɨɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ, ɦ3 /ɝɚ; µɊ - 

ɫɭɦɦɚ ɩɪɨɞɭɤɬɢɜɧɵɯ ɨɫɚɞɤɨɜ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ, ɦ3 /ɝɚ; γ - ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɚ-

ɝɨɨɛɦɟɧɚ, ɭɱɢɬɵɜɚɟɬ ɤɚɩɢɥɥɹɪɧɵɣ ɩɨɞɬɨɤ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɤɨɪɧɹɦɢ ɪɚɫɬɟɧɢɣ ɜɥɚɝɢ ɢɡ ɫɥɨɟɜ ɧɢɠɟ ɪɚɫɱɟɬɧɨɝɨ (γ =0,15;); f - ɤɨɷɮɮɢɰɢɟɧɬ 

ɢɧɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɩɨɬɟɪɶ ɜɥɚɝɢ ɢɡ ɪɚɫɱɟɬɧɨɝɨ ɫɥɨɹ (f=0,10); Wɝ -  ɨɛɴɟɦ ɜɥɚɝɢ, 

ɩɨɬɪɟɛɥɹɟɦɨɣ ɪɚɫɬɟɧɢɹɦɢ ɢɡ ɤɚɩɢɥɥɹɪɧɨɣ ɤɚɣɦɵ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɦ3/ɝɚ (∑Wɝ 

=0,05Ɇ). 

ɑɢɫɥɨ ɩɨɥɢɜɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɞɥɹ ɫɪɟɞɧɟɫɭɯɨɝɨ ɝɨɞɚ 

75 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɩɨɫɬɪɨɟɧɧɨɣ ɩɨ ɮɨɪɦɭɥɟ (5.5). Ɉɪɨɫɢɬɟɥɶɧɚɹ ɧɨɪɦɚ ɞɥɹ 

ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 3200 ɦ3/ɝɚ, ɱɢɫɥɨ ɩɨɥɢɜɨɜ 10 

ɩɪɢ ɩɨɥɢɜɧɨɣ ɧɨɪɦɟ 320 ɦ3/ɝɚ.  

ɋɪɨɤɢ ɢ ɱɢɫɥɨ ɩɨɥɢɜɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɜɯɨɞɹɳɢɯ ɜ ɫɟɜɨ-

ɨɛɨɪɨɬ, ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɢɧɬɟɝɪɚɥɶɧɵɦ ɤɪɢɜɵɦ ɞɟɮɢɰɢɬɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɫ 

ɭɱɟɬɨɦ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. Ⱦɟɮɢɰɢɬ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɫɪɟɞɧɟɫɭɯɨɝɨ ɝɨɞɚ 75 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɡɚ 

25 ɥɟɬ ɩɨ ɞɚɧɧɵɦ ɦɟɬɟɨɫɬɚɧɰɢɢ ɝ. Ⱥɪɦɚɜɢɪ. 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɞɨɠɞɟɜɚɥɶɧɵɯ ɦɚɲɢɧ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ. Ɋɚɫɯɨɞ 

ȾɆ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܳˏ = � ��  ,                                                    (5.6) 

ɝɞɟ ܳˏ – ɪɚɫɯɨɞ ȾɆ, ɦ3/ɱ; F – ɨɪɨɲɚɟɦɚɹ ɩɥɨɳɚɞɶ, ɝɚ; T – ɜɪɟɦɹ ɩɨɥɢɜɚ, ɱɚɫ.  

ɉɨɥɢɜ ɤɭɤɭɪɭɡɵ ɜ ɫɟɧɬɹɛɪɟ ɧɟ ɩɪɨɜɨɞɢɬɫɹ, ɬ.ɤ. ɢɞɟɬ ɭɛɨɪɤɚ ɭɪɨɠɚɹ ɤɭɤɭ-

ɪɭɡɵ ɧɚ ɡɟɪɧɨ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɥɢɜɨɜ ɫɨɤɪɚɳɚɟɬɫɹ ɞɨ 9 ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɨɥɢɜ-

ɧɨɣ ɧɨɪɦɵ ɞɨ 355, 5 ɦ3/ɝɚ. ɇɚ ɪɢɫɭɧɤɟ 4.2 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ 

ɞɨɠɞɟɜɚɧɢɟɦ ɩɪɢ ɩɨɥɢɜɟ ɤɭɤɭɪɭɡɵ. 

ɂɡ ɝɪɚɮɢɤɚ ɩɨɥɢɜɨɜ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨɬɪɟɛɭɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɨɞɚɱɚ 

ɜɨɞɵ ɧɚ ɨɪɨɲɟɧɢɟ ɤɭɤɭɪɭɡɵ – 900 ɦ3/ɱ. ɋ ɭɱɟɬɨɦ ɩɟɪɟɦɟɳɟɧɢɹ ɦɚɲɢɧ ɩɨ ɩɥɨ-

ɳɚɞɢ ɩɨɥɢɜɚ 254,3 ɝɚ ɩɨɥɭɱɟɧ ɝɪɚɮɢɤ ɪɚɛɨɬɵ ȾɆ, ɤɨɬɨɪɵɣ ɭɤɨɦɩɥɟɤɬɨɜɚɧ. 

ȼɧɚɱɚɥɟ ɪɚɛɨɬɚɟɬ ɨɞɧɚ ȾɆ Ɋ14, ɡɚɬɟɦ ɞɜɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ȾɆ Ɋ13 ɢ Ɋ 15 (ɪɢɫɭ-

ɧɨɤ 5.3).  

 

Ɋɢɫɭɧɨɤ 5.3 – Ƚɪɚɮɢɤ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ ɞɨɠɞɟɜɚɧɢɟɦ ɩɪɢ ɩɨɥɢɜɟ ɤɭɤɭɪɭɡɵ  
 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɥɢɜɨɜ, ɩɨɥɢɜɧɚɹ ɧɨɪɦɚ ɢ ɜɪɟɦɹ ɩɨɥɢɜɨɜ (ɪɟɠɢɦ ɨɪɨɲɟɧɢɹ 

ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ ɤɭɤɭɪɭɡɵ ɞɨɠɞɟɜɚɧɢɟɦ) ɨɩɪɟɞɟɥɹɸɬ ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨ-

ɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚɬɶ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɩɨɥɟ ɩɨ ɦɟɫɹɰɚɦ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ 
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ɩɟɪɢɨɞɚ ɤɭɤɭɪɭɡɵ. ȼ ɬɚɛɥɢɰɟ 5.6 ɩɪɢɜɨɞɢɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɵ ɩɨ 

ɦɟɫɹɰɚɦ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ ɤɭɤɭɪɭɡɵ. 

 

Ɍɚɛɥɢɰɚ 5.6 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɵ ɡɚ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɤɭɤɭɪɭɡɵ  
Ɇɟɫɹɰɵ 

ȼɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ 

Ɉɛɴɟɦɵ ɜɨɞɵ 

ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ, ɦ3 

Ɉɛɴёɦ ɭɬɢɥɢɡɚɰɢɢ ɧɚɪɚɫɬɚ-
ɸɳɢɦ ɢɬɨɝɨɦ, ɦ3 

ɚɩɪɟɥɶ – – 

ɦɚɣ 56511 56511 

ɢɸɧɶ 124324 180835 

ɢɸɥɶ 293858 474693 

ɚɜɝɭɫɬ 339067 813760 

ɫɟɧɬɹɛɪɶ – – 

ɂɬɨɝɨ 813760 813760 

 

Ɉɛɴёɦ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɟ ɞɥɹ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɫɨɫɬɚɜ-

ɥɹɟɬ 813760 ɦ3 (ɬɚɛɥɢɰɚ 5.6). ɗɬɨɬ ɨɛɴёɦ ɜɤɥɸɱɚɟɬ ɨɛɴёɦ ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ, 

ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɡɚɛɪɚɬɶ ɢɡ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɢ ɨɛɴёɦ ɠɢɞɤɨɣ ɮɪɚɤ-

ɰɢɢ. ȼɨɞɚ ɢɡ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɩɨɞɚёɬɫɹ ɜ ɫɢɫɬɟɦɭ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɟɣ, Ⱥ 

ɠɮ ɩɨɫɬɭɩɚɟɬ ɜɨ ɜɫɚɫɵɜɚɸɳɭɸ ɬɪɭɛɭ ɷɬɨɣ ɠɟ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ. 

Ɉɪɨɫɢɬɟɥɶɧɚɹ ɧɨɪɦɚ Ɉȼ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɫɨɫɬɚɜɥɹɟɬ 3200 ɦ3/ɝɚ. Ƚɨɞɨ-

ɜɚɹ ɧɨɪɦɚ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɩɨ ɚɡɨɬɭ 330 ɦ3/ɝɚ. ɉɪɢɧɢɦɚɟɦ ɝɨɞɨɜɭɸ ɧɨɪɦɭ ɠɮ 

330 ɦ3/ɝɚ. Ɇɟɫɹɱɧɚɹ ɝɨɞɨɜɚɹ ɧɨɪɦɚ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɫɨɫɬɚɜɢɬ 330/9 = 36,66 

ɦ3/ɝɚ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɥɢɜɧɚɹ ɧɨɪɦɚ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ (mOB), ɛɭɞɟɬ: 

mOB = 318,89 + 36,66 ≈ 355,55 ɦ3/ɝɚ, 

ɝɞɟ ɩɨɥɢɜɧɚɹ ɧɨɪɦɚ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɛɭɞɟɬ 318,89 ɦ3/ɝɚ  

ɉɪɢ ɷɬɨɦ ɨɪɨɫɢɬɟɥɶɧɚɹ ɧɨɪɦɚ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɞɨɠɞɟɜɚɧɢɟɦ Ɉȼ ɨɫɬɚ-

ɧɟɬɫɹ ɩɪɟɠɧɟɣ ɛɟɡ ɢɡɦɟɧɟɧɢɹ – 3199,95 =3200 ɦ3/ɝɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ 

ɩɨɥɢɜɨɜ 9 ɩɪɢ ɩɨɥɢɜɧɨɣ ɧɨɪɦɟ ɞɨɠɞɟɜɚɧɢɟɦ 355,55 ɦ3/ɝɚ. 
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Ɉɛɴɟɦ, ɤɨɬɨɪɵɣ ɡɚɛɢɪɚɟɬɫɹ ɢɡ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɭɦɟɧɶɲɢɬɫɹ ɧɚ ɨɛɴёɦ 

ɠɮ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɆȻɊ ɢ ɫɨɫɬɚɜɢɬ – 813760 – 83919 = 729841 ɦ3. Ʉɨɷɮ-

ɮɢɰɢɟɧɬ ɪɚɡɛɚɜɥɟɧɢɹ ɠɮ ɜɨɞɨɣ ɢɫɬɨɱɧɢɤɚ ɛɭɞɟɬ 729841/83919 = 8,7. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɬɪɟɛɭɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɡɚɛɨɪɚ ɜɨɞɵ ɢɡ ɇɨɜɨɤɭɛɚɧɫɤɨɝɨ 

ɤɚɧɚɥɚ ɧɚ 330 ɦ3/ɝɚ. ɉɪɢ ɷɬɨɦ ɨɪɨɫɢɬɟɥɶɧɚɹ ɧɨɪɦɚ ɧɟ ɢɡɦɟɧɢɬɫɹ ɢ ɫɨɫɬɚɜɢɬ – 

2869,56 + 330 ≈ 3200 ɦ3/ɝɚ. 

        ɗɤɨɧɨɦɢɹ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ ɜ ɝɨɞ ɫɨɫɬɚɜɢɬ 83919 ɦ3.  

 

5.2 ɂɫɫɥɟɞɨɜɚɧɢɟ ɛɚɥɚɧɫɚ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɟ ɩɨɫɥɟ  
      ɭɬɢɥɢɡɚɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ  

 

ɍɫɬɚɧɨɜɢɦ ɤɨɥɢɱɟɫɬɜɨ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ), ɜɵɧɟɫɟɧ-

ɧɵɯ ɭɪɨɠɚɟɦ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ140 ɰ/ɝɚ ɢɡ ɩɨɱɜɵ ɩɪɢ ɩɨɥɢɜɧɨɣ ɧɨɪɦɟ ɨɪɨɫɢ-

ɬɟɥɶɧɨɣ ɜɨɞɵ 355,55 ɦ3/ɝɚ. ɋ ɩɥɨɳɚɞɢ ɨɪɨɲɟɧɢɹ 254,3 ɝɚ ɜɵɧɨɫɹɬɫɹ ɛɢɨɝɟɧɧɵɟ 

ɷɥɟɦɟɧɬɵ ɭɪɨɠɚɟɦ ɤɭɤɭɪɭɡɵ, ɢ ɜ ɩɨɱɜɭ ɜ ɷɬɨ ɠɟ ɜɪɟɦɹ ɩɨɫɬɭɩɚɸɬ ɛɢɨɝɟɧɧɵɟ 

ɷɥɟɦɟɧɬɵ ɫ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ ɞɨɠɞɟɜɚɧɢɟɦ. Ƚɨɞɨɜɨɣ ɛɚɥɚɧɫ ɜɵɧɨɫɚ NPK ɫ 

ɭɪɨɠɚɟɦ ɢ ɩɨɫɬɭɩɥɟɧɢɹ NPK ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 5.7.  

Ɍɚɛɥɢɰɚ 5.7 – Ƚɨɞɨɜɨɣ ɛɚɥɚɧɫ ɜɵɧɨɫɚ NPK ɫ ɭɪɨɠɚɟɦ ɢ ɩɨɫɬɭɩɥɟɧɢɹ NPK ɠɮ  

Ʉɭɥɶɬɭɪɚ 
ɉɥɨɳɚɞɶ 
ɧɟɬɬɨ , ɝɚ 

ɍɪɨ-
ɠɚɣ 
ɰ/ɝɚ 

ȼɵɧɨɫ ɫ 1ɰ ɭɪɨ-
ɠɚɹ, ɤɝ/ɝɚ 

ɍɬɢɥɢɡɚɰɢɹ ɠɮ, 
ɦ3/ɝɚ 

Ɋɚɫɱɟɬ-
ɧɚɹ, ɩɨ-
ɥɢɜɧɚɹ 

ɧɨɪɦɚ, 
ɦ3/ɝɚ 

N P2O5 K2O N P2O5 K2O 

Ʉɭɤɭɪɭɡɚ ɧɚ 
ɡɟɪɧɨ 

254,3 140 1,18 0,52 1,17 357 794 105 355,55 

 

ɂɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 5.7 ɫɥɟɞɭɟɬ, ɱɬɨ ɫ ɭɪɨɠɚɟɦ ɤɭɤɭɪɭɡɵ ɜɵɧɨɫɢɬɫɹ ɛɢɨ-

ɝɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ɢɡ ɩɨɱɜɵ ɭɱɚɫɬɤɚ, ɤɨɬɨɪɵɟ ɤɨɦɩɟɧɫɢɪɭɸɬɫɹ ɩɨɫɬɭɩɥɟɧɢɟɦ 

NPK ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɩɨɥɢɜɧɨɣ ɧɨɪɦɨɣ Ɉȼ 355,55 ɦ3/ɝɚ. Ɋɚɫɫɱɢɬɚɧɵ ɞɨɡɵ ɨɪ-

ɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ ɨɬ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɜ ɩɨɱɜɭ ɭɱɚɫɬɤɚ ɩɪɢ ɩɨɥɢɜɧɨɣ ɧɨɪɦɟ 

Ɉȼ (ɬɚɛɥɢɰɚ 5.8). 
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Ɍɚɛɥɢɰɚ 5.8 –Ⱦɨɡɵ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ ɨɬ ɭɬɢɥɢɡɚɰɢɢ ɠɮ 

Ʉɭɥɶɬɭɪɚ 

Ɋɚɫɱёɬ-
ɧɚɹ, ɩɨ-
ɥɢɜɧɚɹ 

ɧɨɪɦɚ 
Ɉȼ, ɦ3/ɝɚ 

Ɋɚɫɯɨɞɧɚɹ ɧɨɪɦɚ, ɦ3/ɝɚ 
Ɋɚɫɱɟɬɧɵɟ ɞɨɡɵ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɭɞɨɛɪɟɧɢɣ, ɤɝ/ɝɚ 

N P2O5 K2O N P2O5 K2O 

Ʉɭɤɭɪɭɡɚ 
ɧɚ ɡɟɪɧɨ 

355,55 132 60 138 110 50 115 

 

ɇɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ ɩɨɥɭɱɟɧɵ ɢɡɛɵɬɨɱɧɵɟ ɞɨɡɵ ɤɚɥɢɹ ɨɬ ɜɧɟɫɟɧɢɹ ɨɪɝɚ-

ɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ – 115 ɤɝ/ɝɚ (ɬɚɛɥɢɰɚ 5.8). ɍɫɬɚɧɨɜ-

ɥɟɧɵ ɜɟɥɢɱɢɧɵ ɜɵɧɨɫɚ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫ ɭɪɨɠɚɟɦ ɤɭɤɭɪɭɡɵ ɢ ɪɚɫɱɟɬɧɵɟ 

ɞɨɡɵ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ. ɉɨɬɪɟɛɧɨɫɬɶ ɤɭɤɭɪɭɡɵ ɜ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟ-

ɧɢɹɯ ɫ ɭɱɟɬɨɦ ɜɵɧɨɫɚ NPK ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ (ɬɚɛɥɢɰɚ 5.9).  

Ɍɚɛɥɢɰɚ 5.9 – ȼɵɧɨɫ NPK ɭɪɨɠɚɟɦ ɤɭɤɭɪɭɡɵ ɢ ɪɚɫɱɟɬɧɵɟ ɞɨɡɵ  

ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ 

Ʉɭɥɶɬɭɪɚ 

ɍɪɨ-
ɠɚɣ 
ɰ/ɝɚ 

ȼɵɧɨɫ 1 ɰ ɭɪɨ-
ɠɚɹ, ɤɝ 

ȼɵɧɨɫ ɭɪɨɠɚɟɦ 
ɤɭɤɭɪɭɡɵ ɝɚ 
ɡɟɪɧɨ, ɤɝ/ɝɚ 

Ɋɚɫɱɟɬɧɵɟ ɞɨɡɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɭɞɨɛɪɟɧɢɣ, ɤɝ/ɝɚ 

N P2O5 K2O N P2O5 K2O N P2O5 K2O 

Ʉɭɤɭɪɭɡɚ ɧɚ 
ɡɟɪɧɨ 

140 0,93 0,36 0,71 130 60 90 20 10 25 

 

ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɣ ɭɪɨɠɚɣ ɤɭɤɭɪɭɡɵ 140 ɰ/ɝɚ ɧɟɨɛɯɨɞɢɦɨ 

ɞɨɜɧɟɫɬɢ ɜ ɩɨɱɜɭ ɚɡɨɬɚ - 20 ɤɝ/ɝɚ, ɮɨɫɮɨɪɚ - 10 ɤɝ/ɝɚ ɢ ɤɚɥɢɹ - 25 ɤɝ/ɝɚ. Ɋɚɫɫɱɢ-

ɬɚɧɚ ɛɚɥɚɧɫ ɩɨɬɪɟɛɧɨɫɬɢ ɞɨɡ ɭɞɨɛɪɟɧɢɣ NPK ɞɥɹ ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɝɨ ɭɪɨɠɚɹ 

ɤɭɤɭɪɭɡɵ 140 ɰ/ɝɚ ɧɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ. 

Ɍɚɛɥɢɰɚ 5.10 – Ȼɚɥɚɧɫ ɩɨɬɪɟɛɧɨɫɬɢ ɭɞɨɛɪɟɧɢɣ ɩɪɢ ɩɨɥɭɱɟɧɢɢ  

ɭɪɨɠɚɹ140 ɰ/ɝɚ ɤɭɤɭɪɭɡɵ  

ȼɢɞɵ ɭɞɨɛɪɟɧɢɣ 
ɍɪɨɠɚɣ ɤɭɤɭɪɭɡɵ ɧɚ 

ɡɟɪɧɨ, ɰ/ɝɚ 

Ⱦɨɡɵ ɭɞɨɛɪɟɧɢɣ, ɤɝ/ɝɚ 

N P2O5 K2O 

ɀɮ 

140 

110 50 115 

Ɇɢɧɟɪɚɥɶɧɵɟ ɭɞɨɛɪɟɧɢɹ 20 10 - 

ɂɡɛɵɬɤɢ ɭɞɨɛɪɟɧɢɣ - - -25 

ȼɫɟɝɨ ɭɞɨɛɪɟɧɢɣ 130 60 90 
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Ʉɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɠɮ ɜ ɛɢɨɪɟɚɤɬɨɪɟ ɫɨɫɬɚɜɥɹɸɬ: N = 

523 ɦɝ/ɞɦ3; Ɋ = 84,1 ɦɝ/ɞɦ3; К = 1652 ɦɝ/ɞɦ3 (ɫ. 84). Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɨɩɚɫɧɵɯ 

ɤɨɧɰɟɧɬɪɚɰɢɣ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɪɚɫɬɟɧɢɣ ɤɭɤɭɪɭɡɵ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɫɧɢɠɚɸɬ ɩɭɬɟɦ ɪɚɡɛɚɜɥɟɧɢɹ ɜɨɞɨɣ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ. 

Ɉɩɪɟɞɟɥɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɡɛɚɜɥɟɧɢɹ NPK ɠɮ ɩɪɢɪɨɞɧɨɣ ɜɨɞɨɣ ɫ ɭɱё-

ɬɨɦ ɟё ɫɨɫɬɚɜɚ ɫ. 50. Ɋɚɫɫɱɢɬɚɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɡɛɚɜɥɟɧɢɹ ɛɢɨɝɟɧɧɵɯ ɷɥɟ-

ɦɟɧɬɨɜ NPK ɩɪɢ ɨɪɨɲɟɧɢɢ ɤɭɤɭɪɭɡɵ ɞɨɠɞɟɜɚɧɢɟɦ (ɬɚɛɥɢɰɚ 5.11). 

Ɍɚɛɥɢɰɚ 5.11 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɪɚɡɛɚɜɥɟɧɢɹ ɠɮ ɩɪɢɪɨɞɧɨɣ ɜɨɞɨɣ, ɫɨɞɟɪɠɚɳɟɣ 

ɛɢɨɝɟɧɧɵɟ ɷɥɟɦɟɧɬɵ NPK 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚ-
ɦɟɬɪɨɜ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɡɛɚɜɥɟɧɢɹ ɩɪɢɪɨɞɧɨɣ ɜɨɞɨɣ ɫ ɭɱɟɬɨɦ ɟё ɫɨɫɬɚɜɚ 

N P2O5 K2O 

Ɉɛɴёɦ ɩɪɢɪɨɞɧɨɣ 
ɜɨɞɵ – 2870 ɦ3/ɝɚ. 
ɇɨɪɦɚ ɠɮ – 330 

ɦ3/ɝɚ 

ɉɪɢɪɨɞɧɚɹ ɜɨɞɚ – 

4,6 

ɠɮ – 52,5 

ɉɪɢɪɨɞɧɚɹ ɜɨɞɚ – 

0,56 

ɠɮ – 13,44 

ɉɪɢɪɨɞɧɚɹ ɜɨɞɚ – 

48,5 

ɠɮ – 107,8 

2870/330 = 8,7 9,15 6,0 10,5 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɡɛɚɜɥɟɧɢɹ ɠɮ ɜ ɩɪɨɰɟɫɫɟ ɟё ɭɬɢɥɢɡɚɰɢɢ, ɩɨɥɭɱɢɦ: КɊ = 

2870/330 = 8,7. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɪɚɡɛɚɜɥɟɧɢɹ ɠɮ ɩɨɧɚɞɨɛɢɬɫɹ ɜɨɞɚ ɢɫɬɨɱ-

ɧɢɤɚ ɨɪɨɲɟɧɢɹ ɨɛɴёɦɨɦ – 729841 ɦ3 ɩɪɢ ɨɛɴёɦɟ ɠɮ – 83919 ɦ3. ɉɪɢ ɫɦɟɲɟɧɢɢ 

ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɫ ɠɮ ɩɨɥɭɱɚɟɬɫɹ «ɨɪɨɫɢɬɟɥɶɧɚɹ ɜɨɞɚ», ɤɨɬɨɪɚɹ 

ɭɬɢɥɢɡɢɪɭɟɬɫɹ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɩɥɨɳɚɞɢ 254,3 ɝɚ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɛɢɨɝɟɧ-

ɧɵɯ ɷɥɟɦɟɧɬɚɯ: 

N = 63,2 ɦɝ/ ɞɦ3 <ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɹ. 

Ɋ = 1,64 ɦɝ/ ɞɦ3 <ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɹ. 

К = 811 ɦɝ/ ɞɦ3 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ. 

ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɛɚɥɚɧɫ ɩɨɫɬɭɩɥɟɧɢɹ ɭɞɨɛɪɟɧɢɣ ɜ ɩɨɱɜɭ ɦɟɠɞɭ ɪɚɫɱɟɬ-

ɧɨɣ ɞɨɡɨɣ ɢ Ɉȼ ɩɨ ɛɢɨɝɟɧɧɵɦ ɷɥɟɦɟɧɬɚɦ NɊɄ (ɬɚɛɥɢɰɚ 5.12). 
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Ɍɚɛɥɢɰɚ 5.12 – Ɋɚɫɱɟɬ ɛɚɥɚɧɫɚ ɩɨɫɬɭɩɥɟɧɢɹ ɭɞɨɛɪɟɧɢɣ ɜ ɩɨɱɜɭ ɫɟɜɨɨɛɨɪɨɬɧɨɝɨ 

ɭɱɚɫɬɤɚ ɛɚɥɚɧɫɨɜɵɦ ɦɟɬɨɞɨɦ, ɤɝ/ɝɚ 

ɉɨɤɚɡɚɬɟɥɢ 
Ȼɢɨɝɟɧɧɵɟ ɷɥɟɦɟɧɬɵ 

N Ɋ Ʉ 

Ɍɪɟɛɭɟɬɫɹ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɪɚɫɱɟɬɧɨɣ ɞɨɡɨɣ 130 60 90 

ȼɧɟɫɟɧɨ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ NɊК ɫ Ɉȼ 110 50 115 

Ɍɪɟɛɭɟɬɫɹ ɜɧɟɫɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ 20 10 - 

ȼɧɟɫɟɧɨ ɭɞɨɛɪɟɧɢɣ NɊК (ɪɚɫɱɟɬɧɚɹ ɞɨɡɚ + Ɉȼ) 130 60 90 

ɂɡɛɵɬɨɤ ɷɥɟɦɟɧɬɨɜ NɊК   25 

 

ɂɡ ɛɚɥɚɧɫɚ ɩɨɫɬɭɩɥɟɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɢ Ɉȼ ɜ ɩɨɱɜɭ (ɬɚɛɥɢɰɚ 

5.12) ɭɫɬɚɧɨɜɥɟɧ ɢɡɛɵɬɨɤ ɤɚɥɢɹ – 25 ɤɝ/ɝɚ. Ɍɪɟɛɭɟɬɫɹ ɞɨɜɧɟɫɬɢ ɦɢɧɟɪɚɥɶɧɵɯ 

ɭɞɨɛɪɟɧɢɣ ɜ ɩɨɱɜɭ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ N = 20 ɤɝ/ɝɚ ɢ P = 10 ɤɝ/ɝɚ. 

ɂɡ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 5.12 ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚ ɫɟɜɨɨɛɨɪɨɬɧɨɦ ɭɱɚɫɬɤɟ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɞɨɡɵ ɜɧɟɫɟɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɡɚ ɫɱɟɬ ɦɢ-

ɧɟɪɚɥɢɡɚɰɢɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɈВ. 

ɉɪɢ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ ɞɨɠɞɟɜɚɧɢɟɦ ɩɨɜɵɲɚɟɬɫɹ ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ 

ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ ɡɚ ɫɱɟɬ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɠɮ ɧɚ ɫɟɜɨ-

ɨɛɨɪɨɬɧɨɦ ɨɪɨɲɚɟɦɨɦ ɭɱɚɫɬɤɟ ɩɥɨɳɚɞɶɸ 254,3 ɝɚ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɩɨ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɩɨɱɜɟ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ ɞɨɠ-

ɞɟɜɚɧɢɟɦ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 5.13. 

Ɍɚɛɥɢɰɚ 5.13 - Ⱦɚɧɧɵɟ ɩɨ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ  

ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ ɞɨɠɞɟɜɚɧɢɟɦ, ɤɝ/ɝɚ 

ɉɨɤɚɡɚɬɟɥɢ 
Ȼɢɨɝɟɧɧɵɟ ɷɥɟɦɟɧɬɵ, ɤɝ/ɝɚ 

N Ɋ К 

Ɍɪɟɛɭɟɬɫɹ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɪɚɫɱɟɬɧɨɣ ɞɨɡɨɣ 130 60 90 

ɉɨɫɬɭɩɥɟɧɢɟ NɊК ɫ Ɉȼ ɩɨɫɥɟ ɦɢɧɟɪɚɥɢɡɚɰɢɢ 188 55 142 

ȼɧɟɫɟɧɢɟ ɜɫɟɝɨ ɭɞɨɛɪɟɧɢɣ (ɞɨɡɚ +Ɉȼ) 130 60 115 

ɉɨɫɬɭɩɥɟɧɢɟ ɭɞɨɛɪɟɧɢɣ ɫ ɞɨɠɞɟɜɚɧɢɟɦ 130 60 115 

Ȼɚɥɚɧɫ ɩɨɫɬɭɩɥɟɧɢɹ NɊК ɜ ɩɨɱɜɭ ɫ Ɉȼ (ɢɡɛɵɬɨɤ) - - 25 

 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɟɬ (ɬɚɛɥɢɰɚ 5.13), ɱɬɨ ɩɪɢ ɭɬɢ-

ɥɢɡɚɰɢɢ Ɉȼ ɞɨɠɞɟɜɚɧɢɟɦ ɨɪɝɚɧɢɱɟɫɤɢɟ ɭɞɨɛɪɟɧɢɹ ɩɟɪɟɯɨɞɹɬ ɜ ɦɢɧɟɪɚɥɶɧɭɸ 
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ɮɨɪɦɭ ɢ ɹɜɥɹɸɬɫɹ ɞɨɫɬɭɩɧɵɦɢ ɛɢɨɝɟɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ NPK ɞɥɹ ɫɟɥɶɫɤɨɯɨ-

ɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɠɮ ɫɬɨɤɨɜ ɜ ɩɨɱɜɟ ɩɪɨɢɡɨɲɥɨ ɩɨɜɵɲɟ-

ɧɢɟ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɭɱɚɫɬɤɚ (ɬɚɛɥɢɰɚ 5.13).  

 

5.3 ɂɫɫɥɟɞɨɜɚɧɢɟ ɛɚɥɚɧɫɚ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɟ ɩɨɫɥɟ ɭɬɢɥɢɡɚɰɢɢ 

      ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɞɨɠɞɟɜɚɧɢɟɦ 

 

Ⱦɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɟ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ 

ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: �ே�� = ଵ଴଴×஻�×�х Д ,                                                          (5.7) 

ɝɞɟ �ே�� - ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ) 

ɜ ɩɨɱɜɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: ɚɡɨɬɚ, ɮɨɫɮɨɪɚ ɢ ɤɚɥɢɹ, ɦɝ/ɤɝ; В – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ 

ɩɨ ɫɟɜɨɨɛɨɪɨɬɭ ɜɟɥɢɱɢɧ ɜɵɧɨɫɚ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ); К – ɤɨɷɮɮɢ-

ɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɜɨɟɧɢɹ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɚɯ (N = 0,6 – ɫɪɟɞ-

ɧɹɹ; Ɋ = 0,8 – ɧɢɡɤɚɹ; К = 0,9 – ɩɨɜɵɲɟɧɧɚɹ); m – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɩɨ ɫɟɜɨ-

ɨɛɨɪɨɬɭ ɝɨɞɨɜɚɹ ɧɨɪɦɚ, ɦ3/ɝɚ, Ⱦ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɛɚɜɥɟɧɢɹ.  

 

Ʉɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɠɮ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɨɫɬɭɩɚɬɶ ɜ 

ɩɨɱɜɭ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɩɪɢ ɞɨɠɞɟɜɚɧɢɢ ɤɭɤɭɪɭɡɵ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(5.7). ɉɪɢ ɜɧɟɫɟɧɢɢ ɝɨɞɨɜɨɣ ɧɨɪɦɵ ɝɨɞɨɜɨɣ ɧɨɪɦɵ ɠɮ m = 330 ɦ3/ɝɚ, ɩɨɥɭɱɢɦ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ NPK: 

CN = 100ɯ523/330ɯ0,6ɯ8,7= 30,36 ɦɝ/ɥ; CɊ = 100ɯ84,1/330ɯ0,8ɯ8,7 = 3,66 

ɦɝ/ɥ; CК = 100ɯ1654/330ɯ0,9ɯ8,7= 64,01 ɦɝ/ɥ; 

Ɉɛɴɟɦ ɠɮ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɨɪɨɲɟɧɢɢ ɤɭɤɭɪɭɡɵ ɜ ɜɟ-

ɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ, ɛɭɞɟɬ: 83919 ɦ3. ɉɪɢ ɷɬɨɦ ɨɪɨɫɢɬɟɥɶɧɚɹ ɧɨɪɦɚ ɧɟ ɢɡɦɟ-

ɧɢɬɫɹ: 3200 ɦ3/ɝɚ.  

ȼɵɩɨɥɧɢɦ ɨɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ [110, 111] ɧɟɩɪɟ-

ɪɵɜɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɟ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɤɭ-

ɤɭɪɭɡɵ. ɍɫɬɚɧɨɜɢɦ ɜɥɢɹɧɢɟ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚ ɩɥɨɞɨɪɨɞɢɟ ɢ ɦɟɥɢɨɪɚɬɢɜɧɨɟ 
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ɫɨɫɬɨɹɧɢɟ ɩɨɱɜɵ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ, ɚ ɬɚɤɠɟ ɩɪɢɝɨɞɧɨɫɬɶ Ɉȼ ɩɪɢ ɞɨɠɞɟɜɚɧɢɢ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɟɦ ɫɨɝɥɚɫɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɢɤɟ (ɪɚɡɞɟɥ 3).  

ɇɚɯɨɞɢɬɫɹ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɟ ɨɪɨɲɚɟɦɨɣ ɩɨɱɜɵ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɞɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤɥɚɫɬɟɪɚ 11. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɨɛɳɟɝɨ ɚɡɨɬɚ – 0,28 %. 

V/m = 0,28∙103/100∙0,014∙0,5 = 400 ɦɝ/100 ɝ. Ⱥ = 40 ɦɝ/ɤɝ ∙ 2,6 = 104 ɤɝ/ɝɚ.  

Ɉɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɧɚ 1 ɝɚ – 3,6%.  Ƚ = 2600000∙(3,6∙100) = 93600 

ɤɝ/ɝɚ. ɋɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ ɜ ɝɭɦɭɫɟ – 5 %. Ⱥ = 93600∙5/100 = 4680 ɤɝ/ɝɚ. 

Ɉɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ 104+4680=4784 ɤɝ/ɝɚ. 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɨɪɨɲɚɟɦɨɣ ɩɨɱɜɵ ɞɨɠɞɟɜɚɧɢɟɦ Ɉȼ.  

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ ɜ ɫɥɨɟ 0-20 ɫɦ – 0,37%. V/m = 

0,37∙103/100∙0,014∙0,5 = 528 ɦɝ/100 ɝ. Ⱥ = 52,8 ɦɝ/ɤɝ ∙ 2,6 = 137,28 ɤɝ/ɝɚ.  

Ɉɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɧɚ 1 ɝɚ – 3,6%. 2600000∙(3,65∙100) = 94900 ɤɝ/ɝɚ. 

ɋɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ ɜ ɝɭɦɭɫɟ – 5 %. 94900∙5/100 = 4745 ɤɝ/ɝɚ. 

ɋɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ ɜ ɫɥɨɟ 20-40 ɫɦ – 0,43%. V/100 = 0,43103/100∙0,014∙0,5 

= 61,42 ɦɝ/100 ɦɝ. Ⱥ = 61,42 ɦɝ/ɤɝ ∙ 2,6 = 159,69 ɦɝ/ɤɝ.  

Ɉɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɧɚ 1 ɝɚ – 3,7%. Ƚ = 2600000 (3,7/100) = 96200 

ɤɝ/ɝɚ.  

ɋɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ ɜ ɝɭɦɭɫɟ – 5 %. 96200∙5/100 = 4810 ɤɝ/ɝɚ. 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɨɱɜɵ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɞɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤɥɚɫɬɟɪɚ 

11 ɢ ɩɨɫɥɟ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ ɧёɦ ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 5.15. 

Ɍɚɛɥɢɰɚ 5.15 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɨɱɜɵ ɞɨ ɢ ɩɨɫɥɟ ɞɨɠɞɟɜɚɧɢɹ Ɉȼ, ɤɝ/ɝɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɱɜ 

ɉɨɞɜɢɠ-
ɧɵɣ 

ɮɨɫɮɨɪ 

Ɉɛɦɟɧ-
ɧɵɣ 

ɤɚɥɢɣ 

Ɉɛɳɢɣ 
ɚɡɨɬ 

ɜ ɬɨɦ ɱɢɫɥɟ 

Ƚɭɦɭɫ Ⱥɡɨɬ ɦɢ-
ɧɟɪɚɥɶ-

ɧɵɣ 

Ⱥɡɨɬ 
ɢɡ ɝɭ-
ɦɭɫɚ 

ɉɨɱɜɚ ɧɟɨɪɨɲɚɟɦɚɹ Ɉȼ 357,6 111,6 4784 104 4680 93600 

ɉɨɱɜɚ, ɨɪɨɲɚɟɦɚɹ Ɉȼ. 
ɋɥɨɣ 0-20 

266,5 231,4 4882 137 4745 94900 

ɋɥɨɣ 20-40 206,18 163,8 4970 160 4810 96200 

ɂɬɨɝɨ ɜ 2ɯ ɫɥɨɹɯ 472,68 395,2 9852 297 9555 191100 
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ɇɚɯɨɞɢɬɫɹ ɫɨɫɬɚɜ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɟ, ɨɪɨɲɚɟɦɨɣ Ɉȼ ɞɨɠɞɟɜɚ-

ɧɢɟɦ. Ɋɚɡɧɢɰɚ ɪɟɡɭɥɶɬɚɬɨɜ ɨɪɨɲɚɟɦɨɣ ɢ ɧɟ ɨɪɨɲɚɟɦɨɣ ɩɨɱɜɵ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟ-

ɞɟɥɢɬɶ ɫɨɫɬɚɜ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɟ ɨɬ ɭɬɢɥɢɡɚɰɢɢ ɠɮ. Ɋɟɡɭɥɶɬɚɬɵ 

ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 5.16. 

Ɍɚɛɥɢɰɚ 5.16 –Ȼɢɨɝɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ɜ ɩɨɱɜɟ, ɨɪɨɲɚɟɦɨɣ ɢ ɧɟɨɪɨɲɚɟɦɨɣ  

ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ, ɤɝ/ɝɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ  
ɩɨɱɜɵ 

ɉɨɞɜɢɠ-
ɧɵɣ ɮɨɫ-

ɮɨɪ 

Ɉɛɦɟɧ-
ɧɵɣ ɤɚ-

ɥɢɣ 

Ɉɛɳɢɣ 
ɚɡɨɬ 

ɜ ɬɨɦ ɱɢɫɥɟ 

Ƚɭɦɭɫ, 
ɤɝ/ɝɚ 

Ⱥɡɨɬ ɦɢ-
ɧɟɪɚɥɶ-

ɧɵɣ 

Ⱥɡɨɬ 
ɢɡ ɝɭ-
ɦɭɫɚ 

ɇɟɨɪɨɲɚɟɦɚɹ Ɉȼ 357,6 111,6 4784 104 4680 93600 

Ɉɪɨɲɚɟɦɚɹ Ɉȼ 472,68 Ɂ95,2 9852 297 9555 191100 

Ȼɢɨɝɟɧɧɵɟ ɷɥɟɦɟɧɬɨɜ 
ɜ ɩɨɱɜɟ ɨɬ Ɉȼ 

115,08 283,6 5068 193 4875 97500 

 

ɂɡ ɬɚɛɥɢɰɵ 5.16 ɜɢɞɧɨ, ɱɬɨ ɜ ɯɢɦɢɱɟɫɤɨɦ ɫɨɫɬɚɜɟ ɩɨɱɜɵ ɨɩɵɬɧɨɝɨ 

ɭɱɚɫɬɤɚ ɩɪɨɢɡɨɲɥɨ ɭɜɟɥɢɱɟɧɢɟ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɝɞɟ ɩɪɟɨɛɥɚɞɚɸɬ ɤɚɥɢɣ 

ɢ ɚɡɨɬ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨɦ ɧɟɞɨɫɬɚɬɤɟ ɮɨɫɮɨɪɚ. ȼɚɥɨɜɵɣ ɝɭɦɭɫ ɨɬ Ɉȼ ɩɪɢ ɭɬɢ-

ɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɭɜɟɥɢɱɢɥɫɹ ɢ ɫɨɫɬɚɜɥɹɟɬ 97500 ɤɝ/ɝɚ. ɉɪɢ ɞɨɠɞɟɜɚ-

ɧɢɢ ɫ Ɉȼ ɜɧɨɫɹɬɫɹ ɨɪɝɚɧɢɱɟɫɤɢɟ ɢ ɦɢɧɟɪɚɥɶɧɵɟ ɭɞɨɛɪɟɧɢɹ (ɬɚɛɥɢɰɚ 5.17) 

Ɍɚɛɥɢɰɚ 5.17 – ȼɧɟɫɟɧɨ ɭɞɨɛɪɟɧɢɣ ɩɪɢ ɨɪɨɲɟɧɢɢ ɤɭɤɭɪɭɡɵ, ɤɝ/ɝɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɧɨ-
ɫɢɦɵɯ ɭɞɨɛɪɟɧɢɣ 

ɉɨɞɜɢɠ-
ɧɵɣ  

ɮɨɫɮɨɪ 

Ɉɛɦɟɧ-
ɧɵɣ  

ɤɚɥɢɣ 

Ɉɛɳɢɣ 
ɚɡɨɬ  

ȼ ɬɨɦ ɱɢɫɥɟ Ɉɪɝɚ-
ɧɢɱɟ-
ɫɤɨɟ 
ɜɟɳɟ-
ɫɬɜɨ 

 

Ƚɭ-
ɦɭɫ 

Ⱥɡɨɬ 

 ɦɢɧɟ-
ɪɚɥɶɧɵɣ 

Ⱥɡɨɬ 

ɢɡ 

ɝɭɦɭɫɚ 

ɉɨɫɬɭɩɥɟɧɢɟ ɨɬ Ɉȼ 20 115 750 110 640 12800 1920 

ȼɧɟɫɟɧɨ ɦɢɧɟɪɚɥɶ-
ɧɵɯ ɭɞɨɛɪɟɧɢɣ  10 - 84 20 64 1280 

 

192 

ɂɬɨɝɨ 60 115 834 130 704 14080 2112 

 

ɉɨ ɞɚɧɧɵɦ ȿ.Ⱥ. əɝɨɞɢɧɚ ɢ ɞɪ. Д146Ж ɤɨɷɮɮɢɰɢɟɧɬ ɝɭɦɢɮɢɤɚɰɢɢ ɩɪɢɧɢ-

ɦɚɟɬɫɹ Ʉɝ = 0,15. ɉɪɢ ɞɨɠɞɟɜɚɧɢɢ Ɉȼ (ɬɚɛɥɢɰɚ 5.17) ɜ ɩɪɨɰɟɫɫɟ ɝɭɦɢɮɢɤɚɰɢɢ 

ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ ɦɢɧɟɪɚɥɢɡɭɟɬɫɹ ɜ ɝɭɦɭɫ, ɤɨɬɨɪɵɣ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ 

ɩɨɱɜɟ ɩɨɫɥɟ ɭɬɢɥɢɡɚɰɢɢ ɠɮ. Ʉɨɷɮɮɢɰɢɟɧɬ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɨɪɝɚ-

ɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ (ɄɈ = 0,4) ɧɚɯɨɞɢɥɢ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɢ Ɉ.Ȼ ɏɨɯɥɨɜɨɣ [140].  
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɨɫɬɚɜ ɢ ɤɨɥɢɱɟɫɬɜɨ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɨɝɥɨɳɚɟɦɨɣ 

ɤɭɤɭɪɭɡɨɣ ɜ ɩɟɪɢɨɞ ɟё ɜɟɝɟɬɚɰɢɢ ɩɪɢ ɨɪɨɲɟɧɢɢ ɞɨɠɞɟɜɚɧɢɟɦ Ɉȼ (Ɉȼ = ɂɈ + 

ɠɮ) ɢ ɜɧɟɫɟɧɢɢ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ. ɋɨɫɬɚɜ ɢ ɤɨɥɢɱɟɫɬɜɨ ɛɢɨɝɟɧɧɵɯ ɷɥɟ-

ɦɟɧɬɨɜ, ɩɨɝɥɨɳɚɟɦɨɣ ɤɭɤɭɪɭɡɨɣ ɧɚ ɡɟɪɧɨ, ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 5.18. 

Ɍɚɛɥɢɰɚ 5.18 – ɋɨɫɬɚɜ ɢ ɤɨɥɢɱɟɫɬɜɨ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɨɝɥɨɳɚɟɦɨɣ ɤɭ-

ɤɭɪɭɡɨɣ, ɜ ɩɟɪɢɨɞ ɟё ɜɟɝɟɬɚɰɢɢ, ɤɝ/ɝɚ 

ɉɨɤɚɡɚɬɟɥɢ 

ɉɨɞɜɢɠ-
ɧɵɣ ɮɨɫ-

ɮɨɪ 

Ɉɛɦɟɧ-
ɧɵɣ ɤɚ-

ɥɢɣ  

Ɉɛɳɢɣ 
ɚɡɨɬ 

ɜ ɬɨɦ ɱɢɫɥɟ 

Ƚɭɦɭɫ 
Ⱥɡɨɬ ɦɢ-
ɧɟɪɚɥɶ-

ɧɵɣ 

Ⱥɡɨɬ 
ɢɡ ɝɭ-
ɦɭɫɚ 

Ɉɪɨɲɟɧɢɟ Ɉȼ 50 115 206 110 96 1920 

ɜ ɬɨɦ ɱɢɫɥɟ ɫɨɫɬɚɜ ɛɢɨɝɟɧ-
ɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɨɝɥɨɳɚ-

ɟɦɵɯ ɤɭɤɭɪɭɡɨɣ  
24 69 121 65 56 1113 

ȼɧɟɫɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ 

ɭɞɨɛɪɟɧɢɣ, 
10 - 29,6 20 96 192 

ɜ ɬɨɦ ɱɢɫɥɟ ɫɨɫɬɚɜ ɛɢɨɝɟɧ-
ɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɨɝɥɨɳɚɟ-

ɦɵɯ ɤɭɤɭɪɭɡɨɣ 

4 - 48 12 6 - 

 

ɉɨɫɥɟ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɨɛɦɟɧɧɨɝɨ ɤɚɥɢɹ ɜ ɩɨɱɜɟ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ ɢɡɛɵɬɤɟ. 

Ʉɚɥɢɣɧɵɟ ɦɢɧɟɪɚɥɶɧɵɟ ɭɞɨɛɪɟɧɢɹ ɜ ɩɨɱɜɭ ɧɟ ɜɧɨɫɹɬɫɹ. Ɉɬ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɨɪ-

ɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɫ Ɉȼ, ɝɭɦɭɫɚ ɜ ɩɨɱɜɟ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ 10 

ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ ɨɬ ɜɧɟɫɟɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ. ɉɪɢ ɷɬɨɦ ɭɥɭɱɲɚɟɬɫɹ 

ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɱɜ. 

ȼɵɩɨɥɧɹɟɬɫɹ ɨɰɟɧɤɚ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜɵ ɨɬ ɜɧɟɫɟɧɢɹ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧ-

ɬɨɜ ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɩɪɢ ɨɪɨɲɟɧɢɢ Ɉȼ ɞɨɠɞɟɜɚɧɢɟɦ (ɬɚɛɥɢɰɚ 5.19). 

Ɍɚɛɥɢɰɚ 5.19 – ɉɨɫɬɭɩɥɟɧɢɟ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɭ ɞɨɠɞɟɜɚɧɢɟɦ, ɤɝ/ɝɚ 

ɉɨɤɚɡɚɬɟɥɢ  
ɉɨɞɜɢɠ-
ɧɵɣ ɮɨɫ-

ɮɨɪ 

Ɉɛɦɟɧ-
ɧɵɣ ɤɚ-

ɥɢɣ 

Ɉɛɳɢɣ 
ɚɡɨɬ 

ɜ ɬɨɦ ɱɢɫɥɟ 

Ƚɭɦɭɫ 
Ⱥɡɨɬ ɦɢ-
ɧɟɪɚɥɶ-

ɧɵɣ 

Ⱥɡɨɬ 
ɢɡ ɝɭ-
ɦɭɫɚ 

ɋɨɫɬɚɜ ɛɢɨɝɟɧɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ ɜ ɩɨɱɜɟ, ɨɪɨɲɚɟ-

ɦɨɣ Ɉȼ 

115,1 283,6 5068 193 4875 97500 

ɉɨɫɬɭɩɥɟɧɢɟ ɛɢɨɝɟɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫ Ɉȼ 

50 115 206 110 96 1920 

ȼɧɟɫɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ 
ɭɞɨɛɪɟɧɢɣ 

10 - 29,6 20 9,6 192 
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ɂɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 5.19 ɫɥɟɞɭɟɬ, ɱɬɨ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ Ɉȼ ɫɛɚɥɚɧɫɢɪɨ-

ɜɚɧ ɩɨ ɛɢɨɝɟɧɧɵɦ ɷɥɟɦɟɧɬɚɦ. Ɋɚɫɫɱɢɬɚɟɦ ɩɨɫɬɭɩɥɟɧɢɟ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɜ ɩɨɱɜɭ ɞɨɠɞɟɜɚɧɢɟɦ. Ⱦɚɧɧɵɟ ɫɜɨɞɧɨɝɨ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɦ ɜ ɬɚɛɥɢɰɟ 5.20. 

Ɍɚɛɥɢɰɚ 5.20 –ɉɨɫɬɭɩɥɟɧɢɹ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ Ɉȼ ɜ ɩɨɱɜɭ, ɤɝ/ɝɚ  

ɉɨɤɚɡɚɬɟɥɢ  
ɉɨɞɜɢɠ-
ɧɵɣ ɮɨɫ-

ɮɨɪ 

Ɉɛɦɟɧ-
ɧɵɣ ɤɚ-

ɥɢɣ  

Ɉɛɳɢɣ 
ɚɡɨɬ 

ɜ ɬɨɦ ɱɢɫɥɟ 

Ƚɭɦɭɫ 
Ⱥɡɨɬ ɦɢ-
ɧɟɪɚɥɶ-

ɧɵɣ 

Ⱥɡɨɬ 
ɢɡ ɝɭ-
ɦɭɫɚ 

1.ɉɨɱɜɚ, ɨɪɨɲɚɟɦɚɹ 
Ɉȼ. ɋɨɫɬɚɜ ɛɢɨɝɟɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ 

115,4 283,6 5068 193 4875 97500 

2.ɉɨɫɬɭɩɥɟɧɢɟ ɛɢɨɝɟɧ-
ɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɩɪɢ 
ɨɪɨɲɟɧɢɢ Ɉȼ) 

26 46 85,2 45 40,2 804 

3.ɉɪɢ ɜɧɟɫɟɧɢɢ ɦɢɧɟ-
ɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ 

6 - 12,8 8 4,6 92 

4. ɉɨɫɬɭɩɥɟɧɢɟ ɩɨɫɥɟ 
ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɢ ɝɭɦɢ-
ɮɢɤɚɰɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ 
ɨɫɬɚɬɤɨɜ ɢ ɤɨɪɧɟɣ 

32 165 126,8 76 50,8 1016 

ȼɫɟɝɨ ɩɨɫɬɭɩɥɟɧɢɟ ɛɢɨ-
ɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 

64 211 224,6 136 95,8 1912 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚ ɨɩɵɬɧɨɦ 

ɭɱɚɫɬɤɟ ɞɨɠɞɟɜɚɧɢɟɦ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɤɭɤɭɪɭɡɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨɛ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɢ ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɧɟɩɪɟɪɵɜɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɠɮ 

ɞɨɠɞɟɜɚɧɢɟɦ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ: 

1. ɉɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɤɭɤɭɪɭɡɵ ɜ ɩɨɱɜɟ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ ɦɢɧɟɪɚɥɢɡɭ-

ɸɬɫɹ: ɩɨɞɜɢɠɧɵɣ ɮɨɫɮɨɪ – 26 ɤɝ/ɝɚ; ɨɛɦɟɧɧɵɣ ɤɚɥɢɣ – 46 ɤɝ/ɝɚ; ɚɡɨɬ – 45 ɤɝ/ɝ 

ɚ; ɨɛɳɢɣ ɚɡɨɬ – 85,2 ɤɝ/ɝɚ. ɍɜɟɥɢɱɢɥɨɫɶ ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɧɚ 804 ɤɝ/ɝɚ, ɚɡɨɬɚ 

ɢɡ ɝɭɦɭɫɚ ɧɚ 40,2 ɤɝ/ɝɚ.  

2. ɍɥɭɱɲɢɥɨɫɶ ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɱɜ ɭɱɚɫɬɤɚ ɨɪɨɲɟɧɢɹ 254,3 ɝɚ. 

ȼ ɩɨɱɜɭ ɩɨɫɬɭɩɢɥɢ ɛɢɨɝɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɫɬɚɬ-

ɤɨɜ ɢ ɤɨɪɧɟɣ: ɩɨɞɜɢɠɧɵɣ ɮɨɫɮɨɪ – 32 ɤɝ/ɝɚ; ɨɛɦɟɧɧɵɣ ɤɚɥɢɣ – 165 ɤɝ/ɝɚ; ɚɡɨɬ 

ɦɢɧɟɪɚɥɶɧɵɣ – 76 ɤɝ/ɝɚ; ɚɡɨɬ ɢɡ ɝɭɦɭɫɚ – 50,8 ɤɝ/ɝɚ; ɝɭɦɭɫ – 1016 ɤɝ/ɝɚ. 

3. ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɩɪɢ ɨɪɨɲɟɧɢɢ ɩɪɨɢɡɨ-

ɲɥɨ: ɭɦɟɧɶɲɟɧɢɟ ɢɡɴɹɬɢɹ ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ ɢɡ ɇɨɜɨɤɭɛɚɧɫɤɨɝɨ ɤɚɧɚɥɚ ɧɚ 
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83919 ɦ3 ɢ ɫɧɢɠɟɧɢɟ ɞɨɡɵ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ: ɮɨɫɮɨɪɚ – 50 ɤɝ/ɝɚ; ɤɚɥɢɹ 

- 115 ɤɝ/ɝɚ; ɚɡɨɬɚ – 110 ɤɝ/ɝɚ. 

4. ɉɪɢ ɨɪɨɲɟɧɢɢ Ɉȼ ɜ ɩɨɱɜɭ ɩɨɫɬɭɩɢɥɨ ɨɬ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ 

804 ɤɝ/ɝɚ ɢ ɨɬ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ 92 ɤɝ/ɝɚ ɝɭɦɭɫɚ (896 ɤɝ/ɝɚ) ɢɥɢ:              

  Ƚ = (896/97500) 100 % = 0,9 %.                           (5.8) 

5. Ɉɛɳɢɣ ɝɭɦɭɫ ɜ ɩɨɱɜɟ ɭɜɟɥɢɱɢɥɫɹ ɧɚ (1912/97500) 100 % = 2 %. 

 

5.4 Ɉɰɟɧɤɚ ɩɪɢɝɨɞɧɨɫɬɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɞɥɹ ɨɪɨɲɟɧɢɹ  

           ɤɭɤɭɪɭɡɵ ɞɨɠɞɟɜɚɧɢɟɦ 

 

 
ɇɚ ɮɨɧɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɧɚ ɫɨɫɬɚɜ ɷɥɟɦɟɧɬɨɜ ɦɢɧɟ-

ɪɚɥɶɧɨɝɨ ɩɢɬɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɞɚɬɶ ɨɰɟɧɤɭ ɩɪɢɝɨɞɧɨɫɬɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɤ 

ɨɪɨɲɟɧɢɸ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ. 

ɀɮ ɩɨ ɧɚɩɨɪɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɩɨɞɚёɬɫɹ ɜɨ ɜɫɚɫɵɜɚɸɳɭɸ ɬɪɭɛɭ ɧɚɫɨɫɚ, 

ɤɨɬɨɪɵɣ ɧɚɩɪɚɜɥɹɟɬ ɩɪɢɪɨɞɧɭɸ ɜɨɞɭ ɢɡ ɇɨɜɨɤɭɛɚɧɫɤɨɝɨ ɤɚɧɚɥɚ ɧɚ ɨɪɨɲɚɟ-

ɦɵɣ ɭɱɚɫɬɨɤ. Ɉɩɨɪɨɠɧɟɧɢɟ ɧɚɤɨɩɢɬɟɥɹ ɆȻɊ ɩɪɨɜɨɞɢɬɫɹ ɩɨɫɥɟ ɜɵɞɟɪɠɢɜɚɧɢɹ 

ɢ ɚɷɪɚɰɢɢ ɠɮ ɜ ɬɟɱɟɧɢɟ 6 ɦɟɫɹɰɟɜ. ɀɮ ɢɦɟɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɫɬɨɹɧɧɭɸ ɤɨɧ-

ɰɟɧɬɪɚɰɢɸ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɞɚɸɬɫɹ ɧɚ ɨɩɵɬɧɵɣ ɭɱɚɫɬɨɤ. Ʉɚ-

ɱɟɫɬɜɨ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɜ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɧɟ ɦɟɧɹɟɬɫɹ. ȼ ɤɚɦɟɪɟ ɫɦɟɲɟ-

ɧɢɹ ɢɥɢ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ ɧɚɫɨɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɡɛɚɜɥɟɧɢɟ ɠɮ ɩɪɢɪɨɞ-

ɧɨɣ ɜɨɞɨɣ ɜ ɩɪɨɩɨɪɰɢɢ 1:8,7.  

ɉɪɢ ɭɬɢɥɢɡɚɰɢɢ Ɉȼ ɞɨɠɞɟɜɚɧɢɟɦ ɨɪɨɫɢɬɟɥɶɧɚɹ ɧɨɪɦɚ ɨɫɬɚёɬɫɹ ɩɨɫɬɨɹɧ-

ɧɨɣ 3200 ɦ3/ɝɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɝɨɞɨɜɚɹ ɧɨɪɦɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɫɬɨɤɨɜ ɫɨɫɬɚɜ-

ɥɹɟɬ – 330 ɦ3/ɝɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɜɵɯɨɞɟ Ɉȼ ɢɡ ɞɨɠɞɟɜɚɥɶɧɨɣ ɦɚɲɢɧɵ ɧɚ 

ɭɱɚɫɬɨɤ ɭɬɢɥɢɡɚɰɢɢ ɛɢɨɝɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ɢɦɟɸɬ ɩɨɫɬɨɹɧɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɨ 

ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ. 

ɉɪɢ ɪɚɛɨɬɟ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɧɚɞ ɩɪɢɝɨɞɧɨ-

ɫɬɶɸ Ɉȼ ɞɥɹ ɨɪɨɲɟɧɢɹ ɞɨɠɞɟɜɚɧɢɟɦ ɩɨ ɦɟɥɢɨɪɚɬɢɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ: 
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1. Ⱥɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɜ ɩɨɱɜɟ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 6-8,5. ɉɨ-

ɫɬɭɩɥɟɧɢɟ ɪɚɫɬɜɨɪɟɧɧɵɯ ɫɨɥɟɣ ɫ ɠɮ ɧɟ ɞɨɥɠɧɨ ɩɪɢɜɨɞɢɬɶ ɤ ɤɪɢɬɢɱɟɫɤɨɦɭ ɫɨ-

ɞɟɪɠɚɧɢɸ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ ɜ ɩɨɱɜɟ ɩɪɢ ɝɨɞɨɜɨɦ ɡɚɫɨɥɟɧɢɢ 0,1% ɢ ɩɪɢ 

ɫɟɡɨɧɧɨɦ ɡɚɫɨɥɟɧɢɢ 0,25%. 

2. ɇɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ ɩɥɨɳɚɞɶɸ 254,3 ɝɚ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ ɦɚɝɧɢɟɜɨɝɨ 

ɨɫɨɥɨɧɰɟɜɚɧɢɹ, ɬ.ɤ. ɫɨɨɬɧɨɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɦɝ. ɷɤɜ/ɥ) ɢɨɧɨɜ Mg ɢ ɋɚ ɦɟ-

ɧɟɟ 1 (ɬɚɛɥɢɰɚ3.9): 

Mg/ ɋɚ = 6,0/6,45 = 0,93 < 1                             (5.9) 

3. ɉɨɫɬɭɩɥɟɧɢɟ ɬɨɤɫɢɱɟɫɤɢɯ ɫɨɥɟɣ ɫ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ ɧɟ ɞɨɥɠɧɨ ɩɪɢ-

ɜɨɞɢɬɶ ɤ ɩɪɟɜɵɲɟɧɢɸ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ ɜ 

ɩɨɱɜɟ. ɉɪɢɝɨɞɧɨɫɬɶ ɜɨɞɵ ɞɥɹ ɨɪɨɲɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɫɨɞɟɪ-

ɠɚɧɢɸ ɬɨɤɫɢɱɧɵɯ ɫɨɥɟɣ, ɱɬɨ ɫɥɟɞɭɟɬ ɢɡ ɮɨɪɦɭɥɵ (3.15): 

ɋ∙ɇȼ50∙Ɇ/Ʉ2000∙(Ɇ+Ɋ) ≤ 1,                           (5.10) 

ɝɞɟ ɋ – ɫɭɦɦɚɪɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɬɨɤɫɢɱɧɵɯ ɫɨɥɟɣ ɛɟɡ ɭɱɟɬɚ ɫɭɥɶɮɚɬɚ ɤɚɥɶɰɢɹ ɢ 

ɫɨɥɟɣ, ɫɨɞɟɪɠɚɳɢɯ ɢɨɧɵ, К+, NH4, PO4
3-, ɦɝ ɷɤɜ/ɥ; ɇȼ50 – ɧɚɢɦɟɧɶɲɚɹ ɜɥɚɝɨ-

ɟɦɤɨɫɬɶ ɩɨɱɜɵ ɫɥɨɹ 0-50 ɫɦ, ɦɦ; Ɇ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɩɨ 

ɫɟɜɨɨɛɨɪɨɬɭ ɨɪɨɫɢɬɟɥɶɧɚɹ ɧɨɪɦɚ, ɦɦ; Ʉ2000 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ 

ɇȼ50 ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɯ ɩɨɱɜ (200ɦɦ) ɢ ɞɨɩɭɫɬɢɦɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɫɭɦɦɵ 

ɬɨɤɫɢɱɧɵɯ ɫɨɥɟɣ 15 ɦɝ ɷɤɜ/ɥ (1,0 ɝ/ɥ) ɜ ɚɪɢɞɧɵɯ ɭɫɥɨɜɢɹɯ, ɦɦ ɦɝ ɷɤɜ/ɥ; Ɋ – 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ ɝɨɞɨɜɵɟ ɨɫɚɞɤɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɪɚɫɬɟɧɢɹɦɢ, ɦɦ.   

ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɨɥɟɜɨɝɨ ɫɨɫɬɚɜɚ ɠɮ ɩɪɨɜɨɞɢɥɨɫɶ ɩɨ ɞɚɧɧɵɦ ɯɢɦɢɱɟɫɤɨɝɨ 

ɫɨɫɬɚɜɚ ɩɪɨɛ ɜɨ ɜɪɟɦɹ ɜɟɝɟɬɚɰɢɢ ɤɭɤɭɪɭɡɵ ɜ ɚɜɝɭɫɬɟ ɦɟɫɹɰɟ (ɯɢɦɢɱɟɫɤɢɟ ɚɧɚ-

ɥɢɡɵ ɨɬ 07.08.2018 ɝ., 02.08.2020 ɝ.). Ⱦɥɹ ɜɨɡɞɟɣɫɬɜɢɹ Ɉȼ ɧɚ ɩɨɱɜɭ ɨɩɪɟɞɟɥɹ-

ɥɚɫɶ ɚɤɬɢɜɧɨɫɬɶ ɚɧɢɨɧɨɜ ɢ ɤɚɬɢɨɧɨɜ, ɤɨɬɨɪɚɹ ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 5.21. 

Ƚɢɩɨɬɟɬɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜɪɟɞɧɵɯ ɫɨɥɟɣ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɨɩɪɟɞɟɥɹɸɬ, ɨɛɴ-

ɟɞɢɧɹɹ ɤɚɬɢɨɧɵ ɢ ɚɧɢɨɧɵ ɩɨ ɦɟɪɟ ɪɨɫɬɚ ɢɯ ɚɤɬɢɜɧɨɫɬɢ, ɦɝ ɷɤɜ/ɥ. Ɉɫɨɛɟɧɧɨ-

ɫɬɶɸ ɪɚɫɱɟɬɚ ɝɢɩɨɬɟɬɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜɪɟɞɧɵɯ ɫɨɥɟɣ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɧɚɱɢ-

ɧɚɬɶ ɫɥɟɞɭɟɬ ɫ ɫɨɥɢ Mg NH4 PO4, ɬɚɤ ɤɚɤ ɨɧɚ ɨɛɥɚɞɚɟɬ ɧɚɢɦɟɧɶɲɟɣ ɪɚɫɬɜɨɪɢ-
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ɦɨɫɬɶɸ ɜ ɜɨɞɟ. Ⱦɚɧɧɵɟ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɩɪɨɛ ɠɮ ɡɚ 2018-20ɝɝ. ɩɪɚɤ-

ɬɢɱɟɫɤɢ ɨɫɬɚɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦɢ (ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ± 5 %), ɬ.ɤ. ɜɵɪɚɳɢɜɚ-

ɥɨɫɶ ɩɨɫɬɨɹɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 5,0 ɬɵɫ. ɝɨɥɨɜ ɦɨɥɨɞɧɹɤɚ ɄɊɋ, ɪɚɰɢɨɧ ɤɨɪɦɥɟɧɢɹ 

ɧɟ ɢɡɦɟɧɹɥɫɹ ɜ ɬɟɱɟɧɢɟ 3-ɯ ɥɟɬ, ɫɨɞɟɪɠɚɧɢɟ ɠɢɜɨɬɧɵɯ ɬɚɤɠɟ ɧɟ ɦɟɧɹɥɨɫɶ. 

Ɍɚɛɥɢɰɚ 5.21 – Ɍɚɛɥɢɰɚ ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɢɨɧɨɜ ɢ ɚɧɢɨɧɨɜ, ɦɝ ɷɤɜ /ɥ 

Ʉɚɬɢɨɧɵ Ⱥɤɬɢɜɧɨɫɬɶ Ⱥɧɢɨɧɵ Ⱥɤɬɢɜɧɨɫɬɶ 

Ca2+ 0,405 PO4
3- 0,095 

Mg2+ 0,450 SO4
2- 0,355 

NH4 0,750 Cl 0,755 

Ʉ+ 0,755 Alk
* 0,770 

Nɚ+ 0,775 

*Alk – ɳɟɥɨɱɧɨɫɬɶ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɚɧɢɨɧɚɦɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ 

Ⱥɧɚɥɢɡɢɪɭɹ ɫɨɫɬɚɜ ɫɨɥɟɣ ɠɮ ɢ ɚɤɬɢɜɧɨɫɬɶ ɤɚɬɢɨɧɨɜ ɢ ɚɧɢɨɧɨɜ, ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ ɝɢɩɨɬɟɬɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜɪɟɞɧɵɯ ɫɨɥɟɣ, ɡɚɬɟɦ ɜɵɛɢɪɚɟɬɫɹ ɩɟɪɟɱɟɧɶ ɬɨɤɫɢ-

ɱɟɫɤɢɯ ɫɨɥɟɣ ɜ ɪɚɡɦɟɪɧɨɫɬɢ- ɦɝ ɷɤɜ/ɥ. Ƚɢɩɨɬɟɬɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɠɮ ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ, ɧɚɱɢɧɚɹ ɫ ɫɨɥɢ Mg NH4 PO4, ɬɚɤ ɤɚɤ ɷɬɚ ɫɨɥɶ ɨɛɥɚɞɚɟɬ ɫɥɚɛɨɣ ɪɚɫɬɜɨɪɢ-

ɦɨɫɬɶɸ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 5.22. 

Ɍɚɛɥɢɰɚ 5.22 – ɋɨɫɬɚɜ ɠɮ, ɦɝ ɷɤɜ/ɥ 

MgNH4 PO4 CaSO4 CaCl2 NɚCl MgCl MgAlk NH4Alk КAlk NɚAlk 

0,5 0,7 7,3 1,55 1,55 4,15 5,5 4,0 0,6 

  

ȼ ɞɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɜɤɥɸɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɨɥɢ: 

CaCl2 – 7,3 ɦɝ ɷɤɜ/ɥ; MgAlk – 4,15 ɦɝ ɷɤɜ/ɥ; NɚAlk – 0,6 ɦɝ ɷɤɜ/ɥ 

ɋ ɭɱɟɬɨɦ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɨɪɨɲɚɟɦɵɯ ɩɨɱɜ ɩɪɟɞɟɥɶɧɚɹ ɤɨɧ-

ɰɟɧɬɪɚɰɢɹ ɫɭɦɦɵ ɫɨɥɟɣ ɜ Ɉȼ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɩɪɢ ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɨɦ 

ɫɨɫɬɚɜɟ ɩɨɱɜ – 1 ɝ/ɥ (15 ɦɝ ɷɤɜ/ɥ). ɇɚɯɨɞɢɬɫɹ ɨɰɟɧɤɚ ɩɪɢɝɨɞɧɨɫɬɢ ɠɢɜɨɬɧɨɜɨɞ-

ɱɟɫɤɢɯ ɫɬɨɤɨɜ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɬɨɤɫɢɱɟɫɤɢɯ ɫɨɥɟɣ:  

12,05∙200∙320/2000∙(320+350) = 0,57 < 1,0. 
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ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɫɬɭɩɥɟɧɢɟ ɬɨɤɫɢɱɟɫɤɢɯ ɫɨɥɟɣ ɫ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ ɧɟ 

ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɜɵɲɟɧɢɸ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ ɜ 

ɩɨɱɜɟ. 

4. Ɉɰɟɧɤɚ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɩɨ ɨɩɚɫɧɨɫɬɢ ɨɫɨɥɨɧɰɟɜɚɧɢɹ ɩɨɱɜ. 

Ɉɞɧɢɦ ɢɡ ɧɚɞɟɠɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɹɜɥɹɟɬɫɹ 

ɨɬɧɨɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɟɣ ɢɨɧɨɜ Na+ ɤ ɫɭɦɦɟ ɢɨɧɨɜ Mg2+ ɢ Ca2+, ɤɨɬɨɪɨɟ 

ɜɥɢɹɟɬ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɚ Na+ ɢ ɧɚ ɟɝɨ ɫɩɨɫɨɛɧɨɫɬɶ ɜɧɟɞɪɹɬɶɫɹ ɜ ɉɉɄ. 

Na+/√��ʹ + +�ܽʹ  = 2,15/ √͸,Ͷͷ + ͸,Ͳ = 0,6ͳ < 2∙Ʉ1∙Ʉ2 = 2 1 1 =2,0. 

ɉɨɱɜɵ ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɟ. ɂɫɩɨɥɶɡɭɹ ɋɚɧɉɢɇ 2.1.7573-96, ɩɨ ɬɚɛɥɢɰɟ,1 

ɫɬɪ. 24 ɤɨɷɮɮɢɰɢɟɧɬ Ʉ1 = 2,0. Ʉ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɟɬ ɨɪɨɫɢɬɟɥɶɧɭɸ 

ɧɨɪɦɭ, ɚɬɦɨɫɮɟɪɧɵɟ ɨɫɚɞɤɢ ɪɚɫɬɟɧɢɹɦɢ, ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɢ ɜɨɞɧɨ-

ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɱɜɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

                                                     Ʉ2=√ʹͲͲ/НВͷͲ, = 1                             (5.11) 

ɝɞɟ ɇȼ50 – ɧɚɢɦɟɧɶɲɚɹ ɜɥɚɠɧɨɫɬɶ 50 ɦɦ ɫɥɨɹ ɞɥɹ ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɯ ɩɨɱɜ, 

ɇȼ50 – 200 ɦɦ.  

 

5. ɍɫɬɚɧɨɜɥɟɧɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɚɡɨɬɚ, ɮɨɫɮɨɪɚ ɢ ɤɚɥɢɹ ɜ ɨɪɨɫɢɬɟɥɶɧɨɣ 

ɜɨɞɟ: NȺ = 100∙140/330∙0,6 = 70,70 ɦɝ/ɥ; NɊ = 100∙55/330∙0,8 = 20,83 ɦɝ/ɥ; NɄ = 

100∙126,96/330∙0,8 = 48,09 ɦɝ/ɥ. 

6. ȼɵɩɨɥɧɟɧɚ ɨɰɟɧɤɚ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɩɨ ɨɩɚɫɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɩɪɨɰɟɫ-

ɫɨɜ ɡɚɫɨɥɟɧɢɹ ɢ ɨɫɨɥɨɧɰɟɜɚɧɢɹ ɩɨɱɜ ɭɱɚɫɬɤɚ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɩɨ 

ɮɨɪɦɭɥɟ (3.12): 

SARY = 2,15/ √ଷଷ଴+ଷହ଴ଷଷ଴ хሺ͸,Ͷͷ + ͸,Ͳ + Ͷ,Ͳ + ͵,͵ሻхͲ,ͷ  = 0,47. 

Ⱦɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ SARY ɞɥɹ ɩɨɱɜɵ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ 

ɫɢɫɬɟɦɵ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɎȺɈ: 

ɞɥɹ ɦɚɥɨɣ ɫɨɥɨɧɰɟɜɚɬɨɫɬɢ SARY ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.13): 

SARɆВ  = 1440/200+40 = 6.0; 
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ɞɥɹ ɫɪɟɞɧɟɣ ɫɨɥɨɧɰɟɜɚɬɨɫɬɢ SARY ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.14): 

SARɋВ  = 2160/200 40 =9,0. 

Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɩɨ ɨɩɚɫɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɩɪɨɰɟɫɫɚ ɡɚ-

ɫɨɥɟɧɢɹ ɢ ɨɫɨɥɨɧɰɟɜɚɧɢɹ ɩɨɱɜ ɩɨ ɲɤɚɥɟ ɩɨɤɚɡɚɬɟɥɟɣ SARɭ ɪɚɜɧɚ 0,47 ɢ ɨɬɧɨ-

ɫɢɬɫɹ ɤ ɦɚɥɨɨɩɚɫɧɨɦɭ ɤɥɚɫɫɭ.   

Ɉȼ ɩɪɢɝɨɞɧɚ ɩɨ ɨɫɧɨɜɧɵɦ ɦɟɥɢɨɪɚɬɢɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ. 

 

5.5 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ 

 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦ, ɩɨɥɭɱɟɧ-

ɧɵɦ ɜ ɈɈɈ «ɋɨɸɡ-Ⱥɝɪɨ», ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ 

ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ ɩɥɨɳɚɞɶɸ 254,3 ɝɚ. 

ɉɪɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɢ ɜɵɪɚɳɢɜɚɧɢɢ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɞɨɠɞɟɜɚɧɢɟɦ Ɉȼ 

ɩɨɥɢɜɧɨɣ ɧɨɪɦɨɣ 355,55 ɦ3/ɝɚ ɩɨɫɥɟ ɭɛɨɪɤɢ ɭɪɨɠɚɹ ɜ ɩɨɱɜɟ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ 

ɫɢɫɬɟɦɟ ɩɥɨɳɚɞɶɸ 254,3 ɝɚ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɚɡɨɬɚ 110 ɤɝ/ɝɚ, ɮɨɫɮɨɪɚ 50 ɤɝ/ɝɚ ɢ 

ɤɚɥɢɹ 115 ɤɝ/ɝɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɢɛɚɜɤɭ ɭɪɨɠɚɹ ɡɟɪɧɚ ɜ ɫɪɟɞɧɟɦ ɧɚ 10 ɰ/ɝɚ 

(ɬɚɛɥɢɰɚ 5.10). ɂɡ ɛɚɥɚɧɫɚ ɩɨɫɬɭɩɥɟɧɢɹ ɭɞɨɛɪɟɧɢɣ ɜ ɩɨɱɜɭ ɫɟɜɨɨɛɨɪɨɬɧɨɝɨ 

ɭɱɚɫɬɤɚ (ɬɚɛɥɢɰɚ5.12) ɫɨɡɞɚёɬɫɹ ɢɡɛɵɬɨɤ ɩɨɫɬɭɩɥɟɧɢɹ ɤɚɥɢɣɧɵɯ ɦɢɧɟɪɚɥɶɧɵɯ 

ɭɞɨɛɪɟɧɢɣ ɧɚ 25 ɤɝ/ɝɚ ɞɥɹ ɤɭɤɭɪɭɡɵ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɫɬɚɧɨɜɥɟɧ ɝɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɧɚ ɦɟɥɢɨɪɚɬɢɜ-

ɧɨɦ ɭɱɚɫɬɤɟ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɨɬ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɢ ɷɤɨɧɨ-

ɦɢɢ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ. 

ɗɤɨɧɨɦɢɹ ɨɬ ɡɚɦɟɧɵ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɭɬɢɥɢɡɚɰɢɟɣ ɠɮ ɫɨɫɬɚɜɢɬ: 

- ɩɨ ɚɡɨɬɭ: 110 ɯ 254,3 ɯ 0,129 = 3608 ɬɵɫ. ɪɭɛ., ɚɡɨɬ ɨɩɪɟɞɟɥɟɧ ɩɨ ɚɦɦɢ-

ɚɱɧɨɣ ɫɟɥɢɬɪɟ; 

- ɩɨ ɮɨɫɮɨɪɭ: 50 ɯ254,3 ɯ 0,171 = 2174 ɬɵɫ. ɪɭɛ., ɮɨɫɮɨɪ ɨɩɪɟɞɟɥɟɧ ɩɨ 

ɫɭɩɟɪɮɨɫɮɚɬɭ; 

- ɤɚɥɢɸ: 115 ɯ 254,3 ɯ 0.255 = 7457 ɬɵɫ. ɪɭɛ., ɤɚɥɢɣ ɨɩɪɟɞɟɥɟɧ ɩɨ ɫɟɥɢɬɪɟ 

ɤɚɥɢɟɜɨɣ; 
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Ƚɨɞɨɜɨɣ ɫɭɦɦɚɪɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚ ɨɩɵɬ-

ɧɨɦ ɭɱɚɫɬɤɟ: 18522 ɬɵɫ. ɪɭɛ. ɢɥɢ 18,533 ɦɥɧ. ɪɭɛ. 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɩɪɢɛɚɜɤɢ ɭɪɨɠɚɹ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ 1 ɬɨɧɧɵ. 

ɋɬɨɢɦɨɫɬɶ ɮɭɪɚɠɧɨɣ ɤɭɤɭɪɭɡɵ -  

254,3 ɯ 1 ɯ 13,0 = 3305 ɬɵɫ.ɪɭɛ. = 3,305 ɦɥɧ. ɪɭɛ. 

ɋɭɦɦɚɪɧɵɣ ɝɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɬɟɯɧɨɥɨɝɢɢ ɛɭɞɟɬ:  

18,533 + 3,305 = 21, 838 ɦɥɧ. ɪɭɛ. 

 

ȼɕȼɈȾɕ ɩɨ ɪɚɡɞɟɥɭ 5 

 

1.Ɋɚɡɪɚɛɨɬɚɧ ɪɟɠɢɦ ɨɪɨɲɟɧɢɹ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɞɨɠɞɟɜɚɧɢɟɦ ɨɪɨɫɢ-

ɬɟɥɶɧɨɣ ɜɨɞɨɣ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɄɊɋ ɪɚɫɱёɬɧɨɣ ɝɨɞɨɜɨɣ ɧɨɪɦɨɣ 330 ɦ3ɝɚ 

ɞɥɹ ɭɫɥɨɜɢɣ Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ. ɋɪɟɞɧɢɟ ɞɚɬɵ ɢ ɫɪɨɤɢ ɩɨɥɢɜɨɜ ɨɩɪɟɞɟ-

ɥɟɧɵ ɩɨ ɞɟɮɢɰɢɬɭ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. 

2.ɍɫɬɚɧɨɜɥɟɧ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɛɚɜɥɟɧɢɹ ɠɮ ɩɪɢɪɨɞɧɨɣ ɜɨɞɨɣ ɢɫɬɨɱɧɢɤɚ 

ɨɪɨɲɟɧɢɹ 8,7. ɉɪɢ ɷɬɨɦ ɨɪɨɫɢɬɟɥɶɧɚɹ ɜɨɞɚ ɭɬɢɥɢɡɢɪɭɟɬɫɹ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ 

ɩɥɨɳɚɞɢ 254,3 ɝɚ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɚɯ: NȺ = 70,70 ɦɝ/ ɞɦ3; 

NɊ = 20,83 ɦɝ/ ɞɦ3; NɄ= 48,09 ɦɝ/ ɞɦ3 – ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ.  

3.ȼ ɩɨɱɜɟ ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ Ɉȼ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡɛɵɬɤɢ ɚɡɨɬɚ ɜ 1,35 ɢ ɤɚɥɢɹ ɜ 

1,27 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɟɛɭɟɦɨɣ ɞɨɡɨɣ ɜɧɟɫɟɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, 

ɤɨɬɨɪɵɟ ɩɨɥɧɨɫɬɶɸ ɦɢɧɟɪɚɥɢɡɭɸɬɫɹ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ 

ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɱɜ.  

4.ɍɫɬɚɧɨɜɥɟɧɚ ɩɪɢɝɨɞɧɨɫɬɶ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɞɥɹ ɨɪɨɲɟɧɢɹ ɤɭɤɭɪɭɡɵ 

ɞɨɠɞɟɜɚɧɢɟɦ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɬɨɤɫɢɱɧɵɯ 

ɫɨɥɟɣ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɚ ɨɰɟɧɤɚ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɵ ɩɨ ɨɩɚɫɧɨɫɬɢ ɨɫɨɥɨɧɰɟ-

ɜɚɧɢɹ ɩɨɱɜ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɭɬɢɥɢɡɚɰɢɹ ɠɮ ɛɟɡ-

ɨɩɚɫɧɚ ɩɨ ɢɧɞɟɤɫɭ SARY, ɤɨɬɨɪɵɣ ɧɟ ɩɪɟɜɵɲɚɟɬ 1. 
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5.ɍɬɢɥɢɡɚɰɢɹ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɭɥɭɱɲɚɟɬ ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ 

ɩɨɱɜɵ, ɩɨɜɵɲɚɟɬ ɚɝɪɨɪɟɫɭɪɫɧɵɣ ɩɨɬɟɧɰɢɚɥ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ, ɱɬɨ ɫɥɟɞɭɟɬ ɢɡ 

ɞɚɧɧɵɯ ɬɚɛɥɢɰ 5.18-5.20.  

6.ɋɭɦɦɚɪɧɵɣ ɝɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ 

ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɫɨɫɬɚɜɢɬ: 18,533 + 3,305 = 21, 838 ɦɥɧ. ɪɭɛ. 
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ɁȺɄɅɘɑȿɇɂȿ 

1. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ Ɋɨɫɫɢɢ ɩɪɨɢɫɯɨɞɢɬ ɤɚɬɚɫɬɪɨɮɢ-

ɱɟɫɤɨɟ ɩɚɞɟɧɢɟ ɩɥɨɞɨɪɨɞɢɹ ɩɚɯɨɬɧɵɯ ɡɟɦɟɥɶ, ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟ-

ɳɟɫɬɜɚ ɜ ɩɨɱɜɚɯ ɭɦɟɧɶɲɚɟɬɫɹ. ȼ Ʉɪɚɫɧɨɞɚɪɫɤɨɦ ɤɪɚɟ ɝɭɦɭɫ ɜ ɱɟɪɧɨɡɟɦɧɵɯ 

ɩɨɱɜɚɯ ɫɧɢɡɢɥɫɹ ɫ 7-8 % ɞɨ 3,5–5 %. ɋɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɪɟɫɭɪɫɧɵɟ ɬɟɯɧɨɥɨ-

ɝɢɢ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɪɚɡɞɟɥɟ-

ɧɢɟɦ ɧɚɜɨɡɚ ɧɚ ɮɪɚɤɰɢɢ: ɠɢɞɤɭɸ ɢ ɬɜɟɪɞɭɸ. Ɉɞɧɚɤɨ, ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɩɪɢ-

ɦɟɧɹɸɬɫɹ ɫɪɟɞɫɬɜɚ ɭɬɢɥɢɡɚɰɢɢ, ɢɦɟɸɳɢɟ ɧɢɡɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɧɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɥɠɧɨɝɨ ɤɚɱɟɫɬɜɚ ɢ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɧɟɫɟɧɢɹ ɧɚ ɩɨɥɹ. 

2. Ɋɚɡɪɚɛɨɬɚɧɚ ɨɩɟɪɚɬɨɪɧɚɹ ɦɨɞɟɥɶ, ɩɨɡɜɨɥɹɸɳɚɹ ɧɚ ɬɪёɯ ɩɨɞɫɢɫɬɟɦɧɵɯ 

ɭɪɨɜɧɹɯ ɭɩɪɚɜɥɹɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ 5,0 ɬɵɫ. 

ɬɟɥɹɬ ɄɊɋ ɧɚ ɨɬɤɨɪɦɟ. ɉɟɪɜɚɹ ɩɨɞɫɢɫɬɟɦɚ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬ ɧɚɜɨɡ ɤ ɩɟɪɟɪɚ-

ɛɨɬɤɟ, ɜɬɨɪɚɹ – ɧɚɤɚɥɢɜɚɟɬ ɢ ɜɵɞɟɪɠɢɜɚɟɬ ɠɮ ɜ ɛɢɨɪɟɚɤɬɨɪɚɯ ɧɟ ɦɟɧɟɟ 6 ɦɟ-

ɫɹɰɟɜ, ɬɪɟɬɶɹ ɩɨɞɫɢɫɬɟɦɚ ɭɬɢɥɢɡɢɪɭɟɬ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ. ɍɫɬɚɧɨɜɥɟɧɚ ɦɨɳ-

ɧɨɫɬɶ ɨɩɟɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ 93 ɤȼɬ.  

3. Ɋɚɡɪɚɛɨɬɚɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɩɨɞɝɨɬɨɜɤɢ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɤ 

ɩɟɪɟɪɚɛɨɬɤɟ ɧɚ ɬɜɟɪɞɭɸ ɢ ɠɢɞɤɭɸ ɮɪɚɤɰɢɢ ɩɪɢ ɫɪɟɞɧɟɣ ɜɥɚɠɧɨɫɬɢ 93,4 %, ɝɞɟ 

ɩɪɨɰɟɫɫ ɩɟɪɟɪɚɛɨɬɤɢ ɩɨɥɢɞɢɫɩɟɪɫɧɨɣ ɫɢɫɬɟɦɵ ɜɵɩɨɥɧɹɟɬɫɹ ɲɧɟɤɨɜɵɦ ɫɟɩɚ-

ɪɚɬɨɪɨɦ SB-780/0,75 ɫ ɩɨɞɚɱɟɣ ɠɮ ɜ 2 ɦɟɯɚɧɢɱɟɫɤɢɯ ɛɢɨɪɟɚɤɬɨɪɚ ɨɛɴёɦɨɦ 

42,0 ɬɵɫ. ɦ3 ɤɚɠɞɵɣ. ɇɚ ɨɪɨɲɚɟɦɨɣ ɩɥɨɳɚɞɢ 254,3 ɝɚ ɨɛɨɫɧɨɜɚɧɨ ɩɪɢɦɟɧɟɧɢɟ 

ɫɨɜɪɟɦɟɧɧɵɯ ɞɨɠɞɟɜɚɥɶɧɵɯ ɦɚɲɢɧ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɠɮ. 

4. Ɋɚɡɪɚɛɨɬɚɧ ɪɟɠɢɦ ɨɪɨɲɟɧɢɹ ɞɨɠɞɟɜɚɧɢɟɦ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ ɤɭɤɭ-

ɪɭɡɵ ɧɚ ɡɟɪɧɨ. ɍɫɬɚɧɨɜɥɟɧ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɛɚɜɥɟɧɢɹ – 8,7. ɗɤɨɧɨɦɢɹ ɨɛɴɟɦɚ 

ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ ɇɨɜɨɤɭɛɚɧɫɤɨɝɨ ɤɚɧɚɥɚ ɞɥɹ ɨɪɨɲɟɧɢɹ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ 

ɞɨɠɞɟɜɚɧɢɟɦ ɫɨɫɬɚɜɢɬ 83919 ɦ3. 

5. ɍɫɬɚɧɨɜɥɟɧɨ ɩɨɜɵɲɟɧɢɟ ɩɥɨɞɨɪɨɞɢɹ ɢ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜ 

ɨɬ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ. ȼ ɩɨɱɜɟ ɜɨɡɪɨɫɥɨ ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɧɚ 0,9 %. Ɉɛ-

ɳɢɣ ɝɭɦɭɫ ɜ ɩɨɱɜɟ ɭɜɟɥɢɱɢɥɫɹ ɧɚ 2 %. ɋ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɨɣ ɜ ɩɨɱɜɭ ɩɨɫɬɭ-
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ɩɚɟɬ: ɚɡɨɬɚ 130 ɤɝ/ɝɚ; ɮɨɫɮɨɪɚ 80 ɤɝ/ɝɚ; ɤɚɥɢɹ 90 ɤɝ/ɝɚ. ɋɭɦɦɚɪɧɵɣ ɷɤɨɧɨɦɢɱɟ-

ɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ ɫɨɫɬɚɜɢɥ 21, 838 

ɦɥɧ. ɪɭɛ. 

6. ȼɵɩɨɥɧɟɧɚ ɨɰɟɧɤɚ ɩɪɢɝɨɞɧɨɫɬɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɫɨɞɟɪ-

ɠɚɧɢɸ ɬɨɤɫɢɱɟɫɤɢɯ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ, ɩɨɫɬɭɩɥɟɧɢɟ ɤɨɬɨɪɵɯ ɫ ɨɪɨɫɢ-

ɬɟɥɶɧɨɣ ɜɨɞɨɣ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɜɵɲɟɧɢɸ ɢɯ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɜ ɩɨɱɜɟ. 

Ɉɰɟɧɤɚ Ɉȼ ɩɨ ɪɚɡɜɢɬɢɸ ɩɪɨɰɟɫɫɨɜ ɡɚɫɨɥɟɧɢɹ ɢ ɨɫɨɥɨɧɰɟɜɚɧɢɹ ɩɨɱɜ ɭɱɚɫɬɤɚ 

ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɩɨ ɢɧɞɟɤɫɭ SARY <1.  
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Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɭ  

 

ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɠɮ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ 

ɄɊɋ ɤ ɭɬɢɥɢɡɚɰɢɢ ɞɨɠɞɟɜɚɧɢɟɦ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɫɨɡɞɚɫɬ ɭɫɥɨɜɢɹ ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ ɧɟɩɪɟɪɵɜɧɨɣ ɭɬɢ-

ɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɬɮ ɢ ɠɮ ɧɚɜɨɡɚ ɧɚ ɩɪɢɥɟɝɚɸɳɢɯ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ, ɩɨɜɵɲɟ-

ɧɢɹ ɧɚɤɨɩɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɩɨɱɜɟ. ɍɬɢɥɢɡɚɰɢɹ ɠɮ ɞɨɠɞɟɜɚ-

ɧɢɟɦ ɭɥɭɱɲɚɟɬ ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɱɜɵ ɩɨɜɵɲɚɟɬ ɚɝɪɨɪɟɫɭɪɫɧɵɣ 

ɩɨɬɟɧɰɢɚɥ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ. 

Ⱦɚɧɧɭɸ ɪɟɫɭɪɫɧɭɸ ɬɟɯɧɨɥɨɝɢɸ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɦɨɠɧɨ 

ɩɪɢɦɟɧɹɬɶ ɧɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɚɯ ɜ ɤɚɱɟɫɬɜɟ ɬɢɩɨɜɨɣ ɫ ɭɱɟɬɨɦ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɢ ɧɚɥɢɱɢɹ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ.  

 

ɉɟɪɫɩɟɤɬɢɜɵ ɞɚɥɶɧɟɣɲɟɣ ɪɚɡɪɚɛɨɬɤɢ ɬɟɦɵ 

 

Ʉɪɭɝɥɨɝɨɞɢɱɧɚɹ ɢ ɧɟɩɪɟɪɵɜɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɬɯɨɞɨɜ 

ɄɊɋ ɨɛɟɫɩɟɱɢɬ ɧɨɜɵɣ ɩɨɞɯɨɞ ɤ ɪɚɡɪɚɛɨɬɤɟ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ 

ɜɨɫɩɨɥɧɟɧɢɹ ɠɢɞɤɢɦɢ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɭɞɨɛɪɟɧɢɹɦɢ ɩɨɱɜ ɞɨɠɞɟɜɚɧɢɟɦ, ɱɬɨ 

ɩɨɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɭɪɨɠɚɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɧɨ ɢ 

ɫɨɡɞɚɫɬ ɭɫɥɨɜɢɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɦɩɨɫɬɨɜ ɢ ɛɢɨɤɨɦɩɨɫɬɨɜ ɢɡ ɬɮ ɠɢɜɨɬɧɨɜɨɞ-

ɱɟɫɤɢɯ ɫɬɨɤɨɜ. ɇɨɜɵɟ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɫɨɫɬɚɜɟ ɨɩɟɪɚɬɨɪ-

ɧɨɣ ɦɨɞɟɥɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɚɦɤɧɭɬɵɣ ɰɢɤɥ ɧɟɩɪɟɪɵɜɧɨɝɨ ɜɨɫɩɨɥɧɟɧɢɹ ɨɪɝɚ-

ɧɢɱɟɫɤɢɯ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜ ɩɨɱɜɟ. 
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ɉɪɢɥɨɠɟɧɢɟ 3 

ɂɋɋɅȿȾɈȼȺɇɂȿ ȼɅɂəɇɂə ɍɌɂɅɂɁȺɐɂɂ ɀɎ 

ȾɈɀȾȿȼȺɇɂȿɆ ɇȺ ɍɊɈɀȺɃɇɈɋɌɖ ɄɍɄɍɊɍɁɕ ɇȺ ɁȿɊɇɈ 

 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɪɚɳɢɜɚɧɢɸ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɩɪɨɜɨɞɢɥɢɫɶ ɜ 2019-

2021 ɝɝ. ɧɚ ɩɥɨɳɚɞɢ ɭɬɢɥɢɡɚɰɢɢ ɠɮ - 292,7 ɝɚ ɈɈɈ «ɋɨɸɡ-Ⱥɝɪɨ». Ⱦɥɹ ɢɫɫɥɟ-

ɞɨɜɚɧɢɣ ɛɵɥɨ ɜɵɛɪɚɧɨ ɩɨɥɟ Ɋ13. ɇɚ ɩɨɥɟ Ɋ13 ɜɧɨɫɢɥɚɫɶ ɠɮ ɜ ɩɪɨɩɨɪɰɢɢ 1:8,7 

ɞɨɠɞɟɜɚɥɶɧɨɣ ɦɚɲɢɧɨɣ ȼɚɥɟɣ ɩɪɢ ɧɨɪɦɟ ɜɵɫɟɜɚ 70 ɬɵɫ. ɫɟɦɹɧ ɧɚ ɝɚ.  

Ɉɪɨɫɢɬɟɥɶɧɚɹ ɧɨɪɦɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚ-

ɧɢɣ 3200 ɦ3/ɝɚ. ɉɨɥɢɜɧɚɹ ɧɨɪɦɚ ɪɚɫɫɱɢɬɚɧɚ ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤ ɪɚɣɨɧɚ ɢ ɫɨɫɬɚɜɥɹɥɚ 355,5 ɦ3/ɝɚ, ɜɫɟɝɨ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ 9 ɩɨɥɢɜɨɜ.  

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɟɠɩɨɥɢɜɧɨɣ ɩɟɪɢɨɞ ɤɨɪɪɟɤɬɢɪɨɜɚɥɫɹ ɫ 

ɭɱɟɬɨɦ ɨɫɚɞɤɨɜ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɪɨɫɢɬɟɥɶɧɚɹ ɧɨɪɦɚ ɨɫɬɚɜɚɥɚɫɶ ɩɨɫɬɨɹɧɧɨɣ 3200 

ɦ3/ɝɚ ɞɥɹ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ. ɀɮ ɢɡ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɛɢɨɪɟɚɤɬɨɪɚ ɩɨɫɬɭɩɚɥɚ ɜɨ 

ɜɫɚɫɵɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɝɨɥɨɜɧɨɣ ɇɋ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɇɨɜɨɤɭɛɚɧɫɤɨɦ 

ɤɚɧɚɥɟ. ɇɚ ɩɨɥɹɯ ɜɵɪɚɳɢɜɚɥɚɫɶ ɤɭɤɭɪɭɡɚ «Ɇɨɬɨɪɢɤɫ» – ɤɥɚɫɫɢɱɟɫɤɢɣ ɝɢɛɪɢɞ 

ɫ ɩɨɱɚɬɤɨɦ ɡɭɛɨɜɢɞɧɵɦ ɬɢɩɨɦ ɎȺɈ 300. ɇɚ ɪɢɫɭɧɤɟ 1ɩ ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ 

ɨɩɵɬɚ ɫ ɨɩɵɬɧɵɦɢ ɞɟɥɹɧɤɚɦɢ. 

 

Ɋɢɫɭɧɨɤ 1ɩ – ɋɯɟɦɚ ɨɩɵɬɚ 2019-2020ɝɝ. 
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ɇɚ ɨɩɵɬɧɨɦ ɩɨɥɟ Ɋ 13 ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɜɵɛɢɪɚɥɢɫɶ 3 ɨɩɵɬɧɵɯ 

ɞɟɥɹɧɤɢ ɪɚɡɦɟɪɨɦ 10 ɦ ɞɥɢɧɨɣ ɢ 1 ɦ ɲɢɪɢɧɨɣ. Ⱦɟɥɹɧɤɢ ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɫ ɸɝɚ 

ɧɚ ɫɟɜɟɪ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɫɯɟɦɟ.  Ʉɨɥɢɱɟɫɬɜɨ ɪɚɫɬɟɧɢɣ ɧɚ ɞɟɥɹɧɤɚɯ ɭɱɢɬɵɜɚ-

ɥɨɫɶ ɩɟɪɟɞ ɭɛɨɪɤɨɣ ɤɭɤɭɪɭɡɵ, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɜɥɢɹɧɢɟ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɧɚ 

ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɭɪɨɠɚɣɧɨɫɬɶ ɤɭɤɭɪɭɡɵ.  

ɇɚ ɫɨɫɟɞɧɟɦ ɩɨɥɟ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ ɤɥɚɫɬɟɪɚ 11 ɭɫɬɪɚɢɜɚɥɫɹ ɤɨɧ-

ɬɪɨɥɶɧɵɣ ɭɱɚɫɬɨɤ, ɝɞɟ ɤɭɤɭɪɭɡɚ Ɇɚɬɪɢɤɫ ɨɪɨɲɚɥɚɫɶ ɞɨɠɞɟɜɚɧɢɟɦ ɩɨ ɬɟɯɧɨɥɨ-

ɝɢɢ ɩɪɢɧɹɬɨɣ ɜ ɈɈɈ «ɋɨɸɡ-Ⱥɝɪɨ». 

ɐɟɥɶɸ ɨɩɵɬɨɜ ɛɵɥɨ ɭɫɬɚɧɨɜɢɬɶ ɜɥɢɹɧɢɟ ɭɬɢɥɢɡɚɰɢɢ ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ ɧɚ 

ɭɪɨɠɚɣ ɤɭɤɭɪɭɡɵ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɪɚɡɛɚɜɥɟɧɢɹ ɠɮ 8,7.  

ɋɯɟɦɚ ɜɵɩɨɥɧɟɧɢɹ ɨɩɵɬɨɜ.  

1. ɉɟɪɟɞ ɭɛɨɪɤɨɣ ɭɪɨɠɚɹ ɤɭɤɭɪɭɡɵ ɧɚ ɢɫɫɥɟɞɭɟɦɨɦ ɩɨɥɟ Ɋ 13 ɢ ɤɨɧ-

ɬɪɨɥɶɧɨɦ ɩɨɥɟ Ɋ 8 ɜɵɞɟɥɹɥɢɫɶ ɨɩɵɬɧɵɟ ɭɱɚɫɬɤɢ ɪɚɡɦɟɪɨɦ ɞɥɢɧɨɣ 10 ɦ ɢ ɲɢ-

ɪɢɧɨɣ 1 ɦ. 

2. ɇɚ ɩɨɥɟ Ɋ13 ɢ ɤɨɧɬɪɨɥɶɧɨɦ ɩɨɥɟ Ɋ 8 ɜɵɛɢɪɚɥɨɫɶ 3 ɨɩɵɬɧɵɯ ɭɱɚɫɬɤɚɯ, 

ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɚɥɢɫɶ ɫ ɸɝɚ ɧɚ ɫɟɜɟɪ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 1ɩ. 

3. ɇɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ ɨɬɛɢɪɚɥɨɫɶ ɩɨ100 ɪɚɫɬɟɧɢɣ, ɭɪɨɠɚɣ ɩɨɱɚɬɤɨɜ ɩɟ-

ɪɟɫɱɢɬɵɜɚɥɫɹ ɧɚ 100 ɪɚɫɬɟɧɢɣ. 

4. ɂɡ ɜɫɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɩɵɬɧɵɯ ɩɨɱɚɬɤɨɜ ɛɵɥɨ ɨɬɨɛɪɚɧɨ ɫɥɭɱɚɣɧɨɣ ɜɵ-

ɛɨɪɤɨɣ ɩɨ10 ɩɨɱɚɬɤɨɜ, ɜ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɥɨɫɶ ɤɨɥɢɱɟɫɬɜɨ ɪɹɞɨɜ ɢ ɤɨɥɢɱɟɫɬɜɨ 

ɡɟɪɟɧ ɤɭɤɭɪɭɡɵ, ɨɩɪɟɞɟɥɹɥɚɫɶ ɦɚɫɫɚ 1000 ɡɟɪɟɧ ɢ ɫɪɟɞɧɹɹ ɦɚɫɫɚ ɡɟɪɟɧ ɜ ɨɞɧɨɦ 

ɩɨɱɚɬɤɟ. 

5. ɇɚɯɨɞɢɥɚɫɶ ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɧɚ 1 ɦ2 ɨɩɵɬɧɨɝɨ ɢ ɤɨɧɬɪɨɥɶ-

ɧɨɝɨ ɭɱɚɫɬɤɚ ɩɨ ɮɨɪɦɭɥɟ: 

ɍɛ = n ɯ Ɂɉ ɯ N ɯ 0,001,                                           (1ɩ) 

ɝɞɟ ɍɛ – ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɧɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ, ɤɝ/ɦ2; n – ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɫɬɟɧɢɣ ɩɟɪɟɞ ɭɛɨɪɤɨɣ ɤɭɤɭɪɭɡɵ ɧɚ 1 ɦ2; Ɂɉ – ɦɚɫɫɚ ɡёɪɟɧ ɨɞɧɨɝɨ ɩɨɱɚɬɤɚ, ɝ; 

N – ɤɨɥɢɱɟɫɬɜɟ ɡёɪɟɧ ɜ ɩɨɱɚɬɤɟ, ɲɬ.; 0,001 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɨɞɚ ɜ ɤɝ/ɦ2. 

Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɍɨ (ɬ/ɝɚ) ɨɩɵɬɧɵɯ ɩɨɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
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ɍɨ = ɍɛ ɯ F ɯ 0,001                                                        (2ɩ) 

ɝɞɟ F – 1 ɝɚ = 10000 ɦ2; 0,001 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɨɞɚ ɜ ɬ/ɝɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɵɬɨɜ ɧɚ ɭɱɚɫɬɤɟ 1 ɨɩɵɬɧɨɝɨ ɩɨɥɹ Ɋ 13 ɞɥɹ 10 ɩɨɱɚɬɤɨɜ ɩɪɢ-

ɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1ɩ. 

Ɍɚɛɥɢɰɚ 1 ɩ – Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɵɬɨɜ ɧɚ 1 ɭɱɚɫɬɤɟ ɩɨɥɹ Ɋ13 

 

 

 

 

 

 

ɇɚ ɩɥɨɳɚɞɢ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ 1 ɩɨɥɹ Ɋ13 ɧɚ 1ɦ2 ɧɚ ɤɨɧɟɰ ɭɛɨɪɤɢ ɭɪɨɠɚɹ 

ɤɭɤɭɪɭɡɵ ɛɵɥɨ ɜ ɫɪɟɞɧɟɦ 6,5 ɪɚɫɬɟɧɢɹ ɤɭɤɭɪɭɡɵ Ɇɚɬɪɢɤɫ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚ 

1ɝɚ ɛɵɥɨ ɩɨɥɭɱɟɧɨ 65 ɬɵɫ. ɲɬ. ɪɚɫɬɟɧɢɣ ɫɨ ɫɪɟɞɧɟɣ ɦɚɫɫɨɣ ɡёɪɟɧ ɜ ɩɨɱɚɬɤɟ 

185,6 ɝ.  

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɵɬɨɜ ɧɚ ɭɱɚɫɬɤɟ 2 ɨɩɵɬɧɨɝɨ ɩɨɥɹ Ɋ 13 ɞɥɹ 10 ɩɨɱɚɬɤɨɜ ɩɪɢ-

ɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2ɩ. 

 

 

 

 

ɇɨ-
ɦɟɪ 
ɩɨ-

ɱɚɬɤɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɪɹɞɨɜ, ɲɬ. 

Ʉɨɥɢɱɟɫɬɜɨ 
ɡёɪɟɧ ɜ ɩɨ-

ɱɚɬɤɟ, 
ɲɬ. 

Ɇɚɫɫɚ, ɝ 

Ɇɚɫɫɚ 

ɩɨɱɚɬɤɚ 

1000 

ɡɟɪɟɧ 

Ɂɟɪɟɧ ɜ ɩɨ-
ɱɚɬɤɟ 

1 16 500 247 368 181 

2 17 503 251 361 190 

3 16 514 248 370 192 

4 16 521 249 381 188 

5 16 513 259 374 187 

6 17 512 251 381 179 

7 16 501 255 365 195 

8 16 480 249 374 186 

9 17 475 259 375 181 

10 16 502 258 369 187 

ɋɪ. 16,2 502,1 252,4 371,6 185,6 
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Ɍɚɛɥɢɰɚ 2 ɩ – Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɵɬɨɜ ɧɚ 2 ɭɱɚɫɬɤɟ ɩɨɥɹ Ɋ13 

 

  

 

Ⱥɧɚɥɨɝɢɱɧɨ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ ɨɫɬɚɥɶɧɵɟ ɨɩɵɬɧɵɟ ɢ ɤɨɧɬɪɨɥɶɧɵɟ 
ɭɱɚɫɬɤɢ ɫ ɭɪɨɠɚɟɦ ɤɭɤɭɪɭɡɵ.  

ɋɜɨɞɧɵɣ ɪɚɫɱɟɬ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɭɪɨɠɚɣɧɨɫɬɢ ɤɭɤɭɪɭɡɵ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ 
ɠɮ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3 ɩ.     
Ɍɚɛɥɢɰɚ 3 ɩ – ɋɪɟɞɧɹɹ ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɤɭɤɭɪɭɡɵ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ 
ɠɮ ɞɨɠɞɟɜɚɧɢɟɦ  

ȼɚɪɢɚɧɬɵ Ʉɨɥɢɱɟɫɬɜɨ 
ɩɨɱɚɬɤɨɜ ɧɚ 

ɪɚɫɬɟɧɢɟ, 
ɲɬ. 

Ɇɚɫɫɚ, ɝ Ȼɢɨɥɨɝɢɱɟ-
ɫɤɚɹ ɭɪɨɠɚɣ-

ɧɨɫɬɶ, ɬ/ɝɚ 

Ɉɞɧɨɝɨ ɩɨ-
ɱɚɬɤɚ 

Ɂёɪɟɧ ɫ ɨɞ-
ɧɨɝɨ ɩɨɱɚɬɤɚ 

1000 ɡёɪɟɧ 

1 ɭɱɚɫɬɨɤ 1,15 252,4 185,6 371,6 13,87 

2 ɭɱɚɫɬɨɤ 1,15 254,8 188,0 367,5 14,05 

3 ɭɱɚɫɬɨɤ 1,15 255,3 189,2 368,7 14,14 

ɋɪɟɞɧɟɟ - - - - 14,02 

Ʉɨɧɬɪɨɥɶ, 
ɫɪ. 

1,14 248,4 176,3 363 13,06 

Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ ɤɥɚɫɬɟɪɚ 11 ɧɚ 

ɩɨɥɟ Ɋ 13 ɩɪɟɜɵɫɢɥɚ ɭɪɨɠɚɣɧɨɫɬɶ ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɨɥɹ Ɋ 8 ɧɚ 9,6 ɰ/ɝɚ ɢɥɢ ɧɚ 

6,8 %.  

ɇɨ-
ɦɟɪ 
ɩɨ-

ɱɚɬɤɚ 

Ʉɨɥɢɱɟ-
ɫɬɜɨ ɪɹ-
ɞɨɜ, ɲɬ. 

Ʉɨɥɢɱɟɫɬɜɨ 
ɡёɪɟɧ ɜ ɩɨ-

ɱɚɬɤɟ, 
ɲɬ. 

Ɇɚɫɫɚ, ɝ 

Ɇɚɫɫɚ 

ɩɨɱɚɬɤɚ 

1000 

ɡɟɪɟɧ 

Ɂɟɪɟɧ ɜ ɩɨ-
ɱɚɬɤɟ 

1 16 509 251 370 189 

2 16 517 247 362 187 

3 16 513 258 371 185 

4 17 514 260 363 190 

5 16 512 245 370 188 

6 16 514 261 371 184 

7 16 512 252 368 192 

8 18 517 259 367 196 

9 16 509 258 361 181 

10 16 514 257 368 189 

ɋɪ. 16,3 513,1 254,8 367,5 188,0 


