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ȼȼȿȾȿɇɂȿ 

 

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɞɢɫɫɟɪɬɚɰɢɢ. ȼɨɞɨɪɟɫɭɪɫɧɵɟ ɫɢɫɬɟɦɵ ɦɚɥɵɯ ɜɨɞɨ-

ɬɨɤɨɜ, ɜɤɥɸɱɚɹ ɛɢɨɪɟɫɭɪɫɵ, ɞɚɠɟ ɜ ɦɚɥɵɯ ɨɛɴёɦɚɯ, ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɢɡɴɹɬɢɸ 

ɫɬɨɤɚ ɧɚ ɨɪɨɲɟɧɢɟ, ɚ ɧɟ ɪɚɰɢɨɧɚɥɶɧɚɹ ɯɨɡɹɣɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚ ɧɢɯ ɩɪɢ-

ɜɨɞɢɬ ɤ ɞɟɝɪɚɞɚɰɢɢ ɷɤɨɫɢɫɬɟɦɵ ɪɟɱɧɵɯ ɛɚɫɫɟɣɧɨɜ ɜ ɰɟɥɨɦ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɦɚ-

ɥɵɯ ɜɨɞɨɬɨɤɨɜ ɹɜɥɹɸɬɫɹ ɧɢɡɤɢɟ ɭɪɨɜɧɢ ɜ ɦɟɠɟɧɶ, ɧɟɛɨɥɶɲɢɟ ɪɚɫɯɨɞɵ, ɧɟɝɚ-

ɬɢɜɧɨ ɨɬɪɚɠɚɸɳɢɟɫɹ ɧɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɡɚɛɨɪɚ ɜɨɞɵ ɜ ɨɪɨɫɢɬɟɥɶɧɵɟ ɫɢ-

ɫɬɟɦɵ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɪɨɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɧɟɨɛɯɨ-

ɞɢɦɚ ɪɚɡɪɚɛɨɬɤɚ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɬɚɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɤɨɬɨɪɵɟ 

ɛɵ ɢɦɟɥɢ ɷɮɮɟɤɬɢɜɧɭɸ ɡɚɳɢɬɭ ɝɢɞɪɨɛɢɨɧɬɨɜ ɢ ɨɛɟɫɩɟɱɟɧɧɵɣ ɡɚɛɨɪ ɜɨɞɵ ɩɪɢ 

ɞɟɮɢɰɢɬɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ.  

Ɋɚɡɪɚɛɨɬɤɚ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɛɟɫɤɨɧɬɚɤɬɧɵɯ ɪɵɛɨɡɚɳɢɬ-

ɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɨɥɠɧɨ ɢɞɬɢ ɩɨ ɩɭɬɢ ɩɨɜɵɲɟɧɢɹ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ 

ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢ ɪɚɰɢɨɧɚɥɶɧɨɦ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɢ ɦɚɥɵɯ ɜɨɞɨɬɨɤɨɜ. ɂɡ-

ɜɟɫɬɧɨ ɧɟ ɦɚɥɨ ɪɚɡɥɢɱɧɵɯ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨ-

ɡɚɛɨɪɚɯ, ɤɨɬɨɪɵɟ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɜɟɱɚɸɬ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɧɨ ɢɯ 

ɩɪɢɦɟɧɢɦɨɫɬɶ ɜ ɫɥɨɠɢɜɲɢɯɫɹ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɦɚɥɵɯ ɜɨɞɨɬɨɤɨɜ ɩɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɢ ɫɩɨɫɨɛɚɦ ɡɚɳɢɬɵ, ɩɨɪɨɣ ɛɵ-

ɜɚɟɬ ɧɟ ɜɵɩɨɥɧɢɦɚ.   

Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɨɦ ɇɂɊ Ʉɭɛɚɧ-

ɫɤɨɝɨ ȽȺɍ ɧɚ 2016 ‒ 2020 ɝɝ. ɩɨ ɝɨɫɛɸɞɠɟɬɧɨɣ ɬɟɦɟ (ɪɟɝɢɫɬɪɚɰɢɨɧɧɵɣ ɧɨɦɟɪ 

ȺȺȺȺ Ⱥ16-116022410039-5 «Ɉɛɨɫɧɨɜɚɬɶ ɚɞɚɩɬɢɪɨɜɚɧɧɭɸ ɡɟɦɟɥɶɧɨ-ɨɯɪɚɧ-

ɧɭɸ ɫɢɫɬɟɦɭ ɩɨɜɵɲɟɧɢɹ ɚɝɪɨɪɟɫɭɪɫɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢ-

ɬɢɹ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ» ɢ ɧɚ 2021 ‒ 2025 ɝɝ. ɩɨ ɝɨɫɛɸɞɠɟɬɧɨɣ ɬɟɦɟ (ɪɟɝɢɫɬɪɚɰɢ-

ɨɧɧɵɣ ɧɨɦɟɪ 121032300049-7 «Ɋɚɡɪɚɛɨɬɤɚ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ 

ɨɯɪɚɧɵ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɨɬɯɨɞɚɦɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ ɩɪɟɞɩɪɢɹɬɢɣ 

ȺɉɄ». 
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ɋɬɟɩɟɧɶ ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɢ ɬɟɦɵ. ɇɚɢɛɨɥɟɟ ɧɚɞɟɠɧɵɦɢ ɜɨɞɨɡɚɛɨɪɚɦɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɣ ɡɚɛɨɪ ɜɨɞɵ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɢ 

ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɹɜɥɹɸɬɫɹ ɛɟɪɟɝɨɜɵɟ ɜɨɞɨɡɚ-

ɛɨɪɵ, ɤɨɬɨɪɵɟ ɜɧɟɞɪɹɸɬɫɹ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ ɫ ɧɟɛɨɥɶɲɢɦɢ ɝɥɭɛɢɧɚɦɢ ɢ 

ɪɚɫɯɨɞɚɦɢ ɜɨɞɵ. Ⱦɚɧɧɚɹ ɬɟɦɚ ɩɨɥɭɱɢɥɚ ɪɚɡɜɢɬɢɟ ɜ ɪɚɛɨɬɚɯ ɢɡɜɟɫɬɧɵɯ ɭɱɟɧɵɯ 

ȼ.ɇ. ɓɟɞɪɢɧɚ, Ⱦ.ɋ. ɉɚɜɥɨɜɚ, Ⱥ.Ɇ. ɉɚɯɨɪɭɤɨɜɚ, ȼ.ɇ. ɒɤɭɪɚ, ɉ.Ⱥ. Ɇɢɯɟɟɜɚ, 

ȼ.Ʌ. Ȼɨɧɞɚɪɟɧɤɨ, Ⱥ.Ʌ. ɗɪɫɥɟɪɚ, ɋ.Ɇ. ȼɚɫɢɥɶɟɜɚ, Ⱥ.Ɇ. Ⱥɧɨɯɢɧɚ, Ⱥ.Ⱥ. Ɍɤɚɱɟɜɚ, 

Ƚ.ɇ. ɉɭɪɚɫɚ, ȼ.ɂ. Ʉɥёɩɨɜ, A.B. ɂɜɚɧɨɜ, Ɇ. Ƚ. ɀɭɪɛɚ, Ⱥ.ɒ. Ȼɚɪɟɤɹɧ, ȿ.Ⱦ. ɏɟ-

ɰɭɪɢɚɧɢ ɢ ɞɪ., ɤɨɬɨɪɵɟ ɩɪɟɞɥɨɠɢɥɢ ɪɹɞ ɨɪɢɝɢɧɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɟɥɢɨɪɚ-

ɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɩɪɢɦɟ-

ɧɹɸɳɢɟɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. Ɉɞɧɚɤɨ, ɜ ɫɜɹɡɢ ɫ ɢɡɦɟɧɟɧɢɟɦ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɨɜ, ɤɨɝɞɚ ɭɪɨɜɧɢ ɦɨɝɭɬ ɤɨɥɟɛɚɬɶɫɹ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚ-

ɡɨɧɟ ɩɪɢ ɞɟɮɢɰɢɬɟ ɫɬɨɤɚ, ɜɨɡɧɢɤɚɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɨɪɨɫɢɬɟɥɶɧɨɣ ɜɨɞɟ ɢ ɤɨɧ-

ɬɪɨɥɟ ɜɫɟɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɟɣ. ȼ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɛɟɫɤɨɧɬɚɤɬɧɵɟ 

ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦɢ, ɬ.ɤ. ɤɨɧ-

ɬɚɤɬ ɫ ɝɢɞɪɨɛɢɨɧɬɚɦɢ ɛɭɞɟɬ ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɟɧ. ɗɤɫɩɥɭɚɬɚɰɢɹ ɦɟɥɢɨɪɚɬɢɜ-

ɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɤɨɧɬɚɤɬɧɵɦɢ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣ-

ɫɬɜɚɦɢ (ɫɟɬɤɚɦɢ, ɛɚɪɚɛɚɧɧɵɦɢ ɡɚɝɪɚɞɢɬɟɥɹɦɢ ɢ ɞɪ.) ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɛɢɨɪɟɫɭɪ-

ɫɨɜ ɧɟɞɨɩɭɫɬɢɦɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɩɪɨɬɢɜɨɬɨɤɚɦɢ 

ɜɨɞɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɳɢɬɵ ɝɢɞɪɨɛɢɨɧɬɨɜ ɩɪɢ 

ɪɚɰɢɨɧɚɥɶɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɨɤɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɨɜ. 

Ɋɚɛɨɱɚɹ ɝɢɩɨɬɟɡɚ. ɍɫɬɪɨɣɫɬɜɨ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɧɚ ɦɚɥɵɯ ɜɨ-

ɞɨɬɨɤɚɯ ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɦɨɛɢɥɶɧɵɯ ɛɟɫɤɨɧɬɚɤɬɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 

ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɵɯ ɩɨɜɵɫɹɬ ɪɵɛɨɡɚɳɢɬɧɭɸ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɶ ɛɨɥɟɟ ɱɟɦ ɧɚ 90 %, ɨɛɟɫɩɟɱɚɬ ɭɫɥɨɜɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɹ ɜɨɞɵ ɩɪɢ ɞɟɮɢɰɢɬɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ.  

ɐɟɥɶ – ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɢ ɷɤɨ-

ɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɛɢɨɪɟɫɭɪɫɨɜ ɦɨɛɢɥɶɧɵɦ ɪɵɛɨɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣ-

ɫɬɜɨɦ ɩɪɢ ɫɧɢɠɟɧɢɢ ɷɧɟɪɝɨɡɚɬɪɚɬ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɦɚɥɵɯ ɜɨ-

ɞɨɬɨɤɨɜ. 
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Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ: 
- ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɩɨɜɟɞɟɧɢɹ ɦɨɥɨɞɢ ɪɵɛ ɧɚ 

ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɦɚɥɵɯ ɜɨɞɨɬɨɤɨɜ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɫɯɟɦɭ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢɫɬɟɦɵ ɫ ɨɬɞɟɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧ-

ɰɢɟɣ ɞɥɹ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɦɚɥɨɦ ɜɨɞɨɬɨɤɟ; 

- ɨɛɨɫɧɨɜɚɬɶ ɫɩɨɫɨɛ ɢ ɭɫɬɪɨɣɫɬɜɨ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɵ 

ɝɢɞɪɨɛɢɨɧɬɨɜ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ;  

- ɢɫɫɥɟɞɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧ-

ɬɨɜ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɆɊɁɍ) ɞɥɹ 

ɡɚɳɢɬɵ ɝɢɞɪɨɛɢɨɧɬɨɜ; 

- ɭɫɬɚɧɨɜɢɬɶ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɦɨ-

ɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ ɛɚɫɫɟɣɧɚ ɪɟɤɢ Ʉɭ-

ɛɚɧɶ. 

Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɣ 

ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɢɦɢɬɚɬɨɪɨɜ ɦɨɥɨɞɢ ɪɵɛ ɜ ɩɨɬɨɤɟ ɜɥɢɹɧɢɹ ɜɨɞɨɡɚɛɨɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɚɬɟɦɚ-

ɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. ɇɚɬɭɪɧɵɟ ɢɫɫɥɟɞɨ-

ɜɚɧɢɹ ɜɵɩɨɥɧɹɥɢɫɶ ɧɚ ɪɟɤɟ ɋɢɧɸɯɚ ɢ ɇɨɜɨɤɭɛɚɧɫɤɨɦ ɤɚɧɚɥɟ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ 

ɤɪɚɹ.  

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɋɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

ɛɟɫɤɨɧɬɚɤɬɧɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɦɨɛɢɥɶɧɵɦ ɪɵɛɨɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɧɚ 

ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ ɦɚɥɨɝɨ ɜɨɞɨɬɨɤɚ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɨɛɴɟɦɧɨɝɨ 

ɩɪɨɬɢɜɨɬɨɤɚ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɪɚɛɨɬɵ: 
- ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɛɟɫɤɨɧɬɚɤɬɧɵɣ ɫɩɨɫɨɛ ɡɚɳɢɬɵ ɥɢɱɢɧɨɤ ɢ ɦɨɥɨɞɢ ɪɵɛ 

ɨɛɴёɦɧɵɦɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɩɪɨɬɢɜɨɬɨɤɚɦɢ ɢ ɤɨɧɫɬɪɭɤɰɢɹ ɆɊɁɍ ɫ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɶɸ 90 %; 
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- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 

ɭɝɨɥ ɧɚɤɥɨɧɚ 700 ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɭɝɨɥ ɤɨɧɭɫɚ 1200, ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɫɚɞɨɜ 

ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɥɢɧɨɣ 5 ɞɨ ɤɨɧɭɫɚ – 0,03 ɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɷɤɨɥɨɝɢɱɟɫɤɭɸ 

ɡɚɳɢɬɭ ɝɢɞɪɨɛɢɨɧɬɨɜ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɟ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨ-

ɞɨɡɚɛɨɪɚɯ; 

- ɧɨɜɚɹ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɚɹ ɫɢɫɬɟɦɚ ɧɚ ɦɚɥɨɦ ɜɨɞɨɬɨɤɟ ɫ ɩɨɞɚɱɟɣ ɜɨɞɵ ɱɟ-

ɪɟɡ ɦɟɯɚɧɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ ɨɬɞɟɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɟɣ ɞɥɹ 

ɆɊɁɍ; 

- ɭɪɚɜɧɟɧɢɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɦɟɠɞɭ ɨɛɴёɦɧɵɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɷɤɪɚɧɨɦ 

ɢ ɩɨɬɨɤɨɦ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɨɬɨɤɨ-

ɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɆɊɁɍ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɢ ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ: 

- ɜ ɪɚɡɪɚɛɨɬɤɟ ɤɨɧɫɬɪɭɤɰɢɢ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ 

ɬɢɩɚ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɧɰɢɩɨɜ ɧɟ ɩɪɹɦɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɥɨɫ-

ɤɢɯ ɩɪɨɬɢɜɨɬɨɤɨɜ ɫɬɪɭɣɧɵɯ ɬɟɱɟɧɢɣ ɨɛɴёɦɧɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɤɪɚɧɨɜ ɧɚ 

ɝɢɞɪɨɛɢɨɧɬɵ, ɝɞɟ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɤɨɧɢɱɟɫɤɢɯ ɫɯɨɞɹɳɢɯɫɹ ɧɚɫɚɞɤɨɜ ɫ ɤɨɧɭ-

ɫɚɦɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɨɡɞɚɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɨɱɢɫɬɤɢ ɩɨɬɨɤɨɨɛ-

ɪɚɡɨɜɚɬɟɥɹ ɨɬ ɜɨɞɨɪɨɫɥɟɣ ɢ ɝɪɹɡɢ; 

- ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɵ-

ɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɫ ɩɨɦɨɳɶɸ ɮɢɡɢɱɟ-

ɫɤɢɯ ɢɦɢɬɚɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɨɞɨɛɪɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 

ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɪɵɛɨɡɚɳɢɬɵ;  

- ɜ ɩɪɢɦɟɧɟɧɢɢ ɨɬɞɟɥɶɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɞɥɹ ɪɵɛɨɡɚɳɢɬɧɵɯ 

ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ ɧɟ ɡɚɜɢɫɹɬ ɨɬ ɪɚɛɨɬɵ ɝɨɥɨɜɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ, ɨɛɟɫɩɟ-

ɱɢɜɚɸɬ ɫɧɢɠɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɰɢɨɧɚɥɶɧɨɟ 

ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɟ ɦɟɥɢɨɪɚɬɢɜɧɵɦɢ ɜɨɞɨɡɚɛɨɪɚɦɢ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ; 

- ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɯɟɦɵ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢɫɬɟɦɵ, ɝɞɟ ɩɭɬёɦ ɨɱɢɫɬɤɢ ɜɨɞɵ ɢɫ-

ɬɨɱɧɢɤɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɯɚɧɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɫɬɨɣɱɢɜɚɹ 

ɷɤɫɩɥɭɚɬɚɰɢɹ ɆɊɁɍ. 
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ɇɨɜɢɡɧɚ ɩɪɟɞɥɨɠɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨɞɬɜɟɪɠɞɟɧɚ ɩɚɬɟɧɬɚɦɢ 

ɊɎ ɧɚ ɢɡɨɛɪɟɬɟɧɢɟ №2786534, №2783237. 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɧɚɭɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɜɵɜɨɞɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɨɥɶ-

ɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɥɚɛɨɪɚɬɨɪɧɵɯ ɨɩɵɬɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɚɧɞɚɪɬɧɵɯ ɦɟɬɨɞɨɜ 

ɢɫɫɥɟɞɨɜɚɧɢɣ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɨɣ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢ ɩɪɢɦɟɧɟ-

ɧɢɟɦ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ. ɇɚɬɭɪɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ. 

Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɡɚɳɢɬɭ: 
- ɫɯɟɦɚ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɦɚɥɨɦ ɜɨɞɨɬɨɤɟ ɫ ɨɬɞɟɥɶɧɨɣ ɧɚɫɨɫɧɨɣ 

ɫɬɚɧɰɢɟɣ ɞɥɹ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 

- ɧɨɜɵɣ ɫɩɨɫɨɛ ɢ ɭɫɬɪɨɣɫɬɜɨ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɝɢɞ-

ɪɨɛɢɨɧɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɟ ɜɵɩɨɥɧɹɬɶ ɪɚɰɢɨɧɚɥɶɧɨɟ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɟ;  

- ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɦɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɦɨɛɢɥɶ-

ɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 

- ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɡɚɳɢɬɵ ɝɢɞɪɨ-

ɛɢɨɧɬɨɜ ɦɨɛɢɥɶɧɵɦ ɪɵɛɨɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ ɛɚɫ-

ɫɟɣɧɚ ɪɟɤɢ Ʉɭɛɚɧɶ. 

Ɋɟɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɧɟɞɪɟɧɵ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɨɛɪɚɡɰɟ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚ-

ɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ ɧɚ ɇɨɜɨɤɭɛɚɧɫɤɨɦ ɤɚɧɚɥɟ 

ɜ ɈɈɈ «ɋɨɸɡ - Ⱥɝɪɨ» Ƚɭɥɶɤɟɜɢɱɫɤɢɣ ɪɚɣɨɧ Ʉɪɚɫɧɨɞɚɪɫɤɢɣ ɤɪɚɣ (ɚɤɬ ɜɧɟɞɪɟ-

ɧɢɹ ɨɬ 06.06.2022ɝ., ɩɪɢɥɨɠɟɧɢɟ 1)  

Ⱥɩɪɨɛɚɰɢɹ ɪɚɛɨɬɵ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɜɵɜɨɞɵ ɞɢɫɫɟɪɬɚɰɢɢ ɞɨɥɨ-

ɠɟɧɵ ɢ ɨɞɨɛɪɟɧɵ ɧɚ ɟɠɟɝɨɞɧɵɯ ɧɚɭɱɧɵɯ ɤɨɧɮɟɪɟɧɰɢɹɯ ɮɚɤɭɥɶɬɟɬɚ ɝɢɞɪɨɦɟ-

ɥɢɨɪɚɰɢɢ: Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «Ⱥɝɪɚɪɧɚɹ 

ɧɚɭɤɚ ɜ ɭɫɥɨɜɢɹɯ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɰɢɮɪɨɜɨɝɨ ɪɚɡɜɢɬɢɹ ȺɉɄ Ɋɨɫɫɢɢ» (Ʉɭɪɝɚɧ, 

2022 ɝ.); БV ɘɛɢɥɟɣɧɨɣ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɹ 

«ɋɨɫɬɨɹɧɢɟ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (Ʉɨɧɮɟ-

ɪɟɧɰɢɹ «ɂɧɬɟɪɚɝɪɨ 2022») (Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ, 2022 ɝ.); ɘɛɢɥɟɣɧɨɣ ɧɚɭɱɧɨ-

ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɩɨ ɢɬɨɝɚɦ ɇɂɊ ɡɚ 2021 ɝ., ɩɨɫɜɹ-

ɳɟɧɧɚɹ 100 –ɥɟɬɢɸ Ʉɭɛɚɧɫɤɨɝɨ ȽȺɍ (Ʉɪɚɫɧɨɞɚɪ, 2022 ɝ.); ȼɫɟɪɨɫɫɢɣɫɤɨɣ 
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ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɹ «Ƚɨɞ ɧɚɭɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ 2021» (Ʉɪɚɫɧɨ-

ɞɚɪ, 2021 ɝ.); ȼɫɟɪɨɫɫɢɣɫɤɨɣ (ɧɚɰɢɨɧɚɥɶɧɨɣ) ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧ-

ɰɢɢ «ɉɪɢɨɪɢɬɟɬɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɧɚɭɤɢ ɢ 

ɩɪɚɤɬɢɤɢ ɜ ȺɉɄ» (ɩɨɫ. ɉɟɪɫɢɚɧɨɜɫɤɢɣ, 2021 ɝ.); Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɫɬɭɞɟɧɱɟ-

ɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ (Ʉɪɚɫɧɨɞɚɪ, 2020 ɝ.). 

ɉɭɛɥɢɤɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɩɭɛɥɢ-

ɤɨɜɚɧɨ 17 ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ 5 ɫɬɚɬɟɣ ɜ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɛɚɡɚɯ ɞɚɧɧɵɯ, 3 ɫɬɚɬɶɢ 

ɜ ɪɟɰɟɧɡɢɪɭɟɦɵɯ ɧɚɭɱɧɵɯ ɢɡɞɚɧɢɹɯ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ȼȺɄ ɩɪɢ Ɇɢɧɨɛɪɧɚ-

ɭɤɢ Ɋɨɫɫɢɢ, 2 ɩɚɬɟɧɬɚ.  

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴёɦ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨ-

ɞɟɪɠɢɬ ɜɜɟɞɟɧɢɟ, ɩɹɬɶ ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɟ, ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɩɟɪ-

ɫɩɟɤɬɢɜɵ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ, ɫɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ. Ɋɚɛɨɬɚ ɢɡɥɨɠɟɧɚ ɧɚ 150 

ɫɬɪɚɧɢɰɚɯ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ, 46 ɪɢɫɭɧɤɨɜ, 55 ɬɚɛɥɢɰ ɢ 3 

ɩɪɢɥɨɠɟɧɢɹ. ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ ɫɨɫɬɨɢɬ ɢɡ 148 ɧɚɢɦɟɧɨɜɚɧɢɣ.  
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1 ɋɈȼɊȿɆȿɇɇɈȿ ɋɈɋɌɈəɇɂȿ ɆȿɅɂɈɊȺɌɂȼɇɕɏ 

ȼɈȾɈɁȺȻɈɊɈȼ ɋ ɊɕȻɈɁȺɓɂɌɇɕɆɂ ɍɋɌɊɈɃɋɌȼȺɆɂ 

ɇȺ ɆȺɅɕɏ ȼɈȾɈɌɈɄȺɏ 

 

 

1.1 Ⱥɧɚɥɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ 

      ɫ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ  

 

Ɇɟɥɢɨɪɚɬɢɜɧɵɟ ɜɨɞɨɡɚɛɨɪɵ ɹɜɥɹɸɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɜɨɞɨɪɟɫɭɪɫɧɵɯ 

ɫɢɫɬɟɦ, ɨɤɚɡɵɜɚɸɳɟɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɚ ɢɯ ɫɬɚɛɢɥɶɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɟ ɪɚɡɜɢɬɢɟ. ɤɨɬɨɪɵɟ ɢɡɵ-

ɦɚɸɬ, ɩɨɪɨɣ, ɧɟɨɛɨɫɧɨɜɚɧɧɵɟ ɨɛɴёɦɵ ɜɨɞɵ Д3, 4, 6-8, 10, 12, 23, 27, 39, 41-43, 

58, 59, 96-98, 123Ж. Ɉɫɨɛɟɧɧɨ ɧɟɝɚɬɢɜɧɨ ɷɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɧɚ ɜɨɞɧɨɦ ɪɟɠɢɦɟ ɦɚ-

ɥɵɯ ɪɟɤ ɫ ɟё ɨɛɢɬɚɬɟɥɹɦɢ ɜ ɦɟɠɟɧɧɵɣ ɩɟɪɢɨɞ, ɤɨɝɞɚ ɫɬɨɤ ɜɨɞɨɬɨɤɨɜ ɢɫɩɵɬɵ-

ɜɚɟɬ ɞɟɮɢɰɢɬ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɭɹɡɜɢɦ Д16, 21, 30, 31, 35, 36, 43, 70, 97, 104, 122Ж. 

ɉɨɞ ɭɫɬɨɣɱɢɜɵɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɜɨɞɨɪɟɫɭɪɫɧɵɯ ɫɢɫɬɟɦ ɫɥɟɞɭɟɬ ɩɨ-

ɧɢɦɚɬɶ – ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɫɨɯɪɚɧɟɧɢɟ ɛɢɨɪɟɫɭɪɫɨɜ ɢ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ, ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɤ ɢɡɦɟɧɟɧɢɹɦ ɝɢɞɪɨɥɨɝɢɱɟ-

ɫɤɨɝɨ ɪɟɠɢɦɚ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ.  

Ɇɟɥɢɨɪɚɬɢɜɧɵɟ ɜɨɞɨɡɚɛɨɪɵ ɪɚɡɧɨɨɛɪɚɡɧɵ, ɤɚɤ ɩɨ ɬɢɩɚɦ, ɭɫɥɨɜɢɹɦ ɪɚ-

ɛɨɬɵ, ɬɚɤ ɢ ɩɨ ɨɛɴёɦɚɦ ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɨɪɨɫɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ 

ɞɨɥɠɧɵ ɫɧɢɠɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɨɞɨɪɟɫɭɪɫɧɵɟ ɫɢɫɬɟɦɵ, ɨɛɟɫɩɟ-

ɱɢɜɚɬɶ ɧɚɞёɠɧɭɸ ɢ ɷɮɮɟɤɬɢɜɧɭɸ ɡɚɳɢɬɭ ɛɢɨɪɟɫɭɪɫɨɜ Д1, 3, 9, 15, 17-18, 21, 

31, 55, 69, 81, 83, 87, 109, 105]. Ɇɟɥɢɨɪɚɬɢɜɧɵɟ ɜɨɞɨɡɚɛɨɪɵ ɭɫɬɪɚɢɜɚɸɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɨɪɨɲɟɧɢɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɛɟɪɟɝɨɜɵɦɢ, 

ɪɭɫɥɨɜɵɦɢ, ɩɨɞɪɭɫɥɨɜɵɦɢ ɢ ɬ.ɞ. [3, 7, 13, 15, 16, 38, 81, 83, 89, 92, 96, 99, 100, 

102, 107, 108, 120]. Ɉɛɴёɦɵ ɡɚɛɨɪɚ ɜɨɞɵ ɧɚ ɨɪɨɲɟɧɢɟ ɢɡ ɦɚɥɵɯ ɜɨɞɨɬɨɤɨɜ ɜ 

ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɸɬ 0,5-2.0 ɦɥɧ. ɦ3 [34, 35, 40, 41, 43, 44, 64, 90, 122]. 
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Ɇɟɥɢɨɪɚɬɢɜɧɵɟ ɜɨɞɨɡɚɛɨɪɵ ɜɨɞɨɪɟɫɭɪɫɧɵɯ ɫɢɫɬɟɦ ɨɛɨɪɭɞɭɸɬɫɹ ɪɵɛɨɡɚ-

ɳɢɬɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜɟ ɝɢɞɪɨɭɡɥɨɜ, ɜɵɩɨɥ-

ɧɹɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɡɚɞɚɱɢ: ɩɪɨɩɭɫɤ ɫɭɞɨɜ ɩɨ ɲɥɸɡɨɜɵɦ ɤɚɦɟɪɚɦ; ɦɢɝɪɚɰɢɸ 

ɪɵɛɵ ɩɨ ɪɵɛɨɯɨɞɚɦ; ɩɨɞɞɟɪɠɚɧɢɟ ɤɨɦɚɧɞɧɵɯ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ; 

ɩɨɞɚɱɭ ɜɨɞɵ ɞɥɹ ɨɪɨɲɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɢ ɞɪ. Д18, 23, 31, 40, 

45, 50, 52, 65, 67, 72, 80, 83, 105, 106, 122]. Ⱥ.ȼ. ɂɜɚɧɨɜ, ɉ.Ⱥ. Ɇɢɯɟɟɜ ɢ ɞɪ. Д24-

27, 47, 55-59, 74-78, 81, 84, 95, 96, 98, 100, 100-103, 121,Ж ɜɵɩɨɥɧɢɥɢ ɚɧɚɥɢɡ, 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ 

ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ (ɬɚɛɥɢɰɚ 1.1, ɉ.Ⱥ. Ɇɢɯɟɟɜ). 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɊɁɍ (ɬɚɛɥɢɰɚ 1.1) ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ, ɱɬɨ ɡɚɳɢɬɚ ɦɨɥɨɞɢ ɪɵɛ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɞɨɥɠɧɵɦ ɨɛɪɚɡɨɦ ɧɚ ɜɨɞɨɡɚɛɨɪɚɯ. Ɋɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɢɦɟɸɳɢɟ ɫɟɬ-

ɧɵɟ ɩɨɥɨɬɧɚ, ɩɪɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɫ ɫɟɬɤɨɣ ɥɢɱɢɧɤɢ ɢ ɦɨɥɨɞɶ ɪɵɛ ɬɪɚɜɦɢɪɭ-

ɟɬɫɹ ɢ ɩɨɝɢɛɚɸɬ. ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɨɫɧɨɜɧɵɟ ɬɢɩɵ ɊɁɍ, ɜ ɨɫɧɨɜɧɨɦ, ɧɟ ɢɫɩɨɥɶ-

ɡɭɸɬ ɝɢɞɪɚɜɥɢɤɭ ɩɨɬɨɤɚ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɢ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɟ 

ɞɨɫɬɚɬɨɱɧɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɫɤɨɧɬɚɤɬɧɭɸ ɢ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɡɚɳɢɬɭ ɥɢɱɢɧɨɤ ɢ 

ɦɨɥɨɞɶ ɪɵɛ Д7, 11. 20, 21, 23, 31, 39, 41, 45, 49, 50, 66, 80, 81, 85, 86, 93, 99, 108Ж. 

ɂɦɟɟɬɫɹ ɝɢɞɪɨɢɦɩɭɥɶɫɧɵɣ ɨɝɨɥɨɜɨɤ ɇɨɜɨɱɟɪɤɚɫɫɤɨɣ ɝɢɞɪɨɦɟɥɢɨɪɚɬɢɜ-

ɧɨɣ ɚɤɚɞɟɦɢɢ (ɇȽɆȺ) Д106Ж, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɦɨɥɨɞɢ ɪɵɛ ɩɪɢ 

ɡɚɛɨɪɟ ɜɨɞɵ ɧɚ ɨɪɨɲɟɧɢɟ ɞɨ 90 %. Ɉɞɧɚɤɨ, ɢɦɟɸɬɫɹ ɞɪɭɝɢɟ ɷɮɮɟɤɬɢɜɧɵɟ ɪɵ-

ɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ: ɤɨɧɭɫɧɚɹ ɫɟɬɤɚ ɫ ɪɵɛɨɨɬɜɨɞɨɦ, 

ɜɢɯɪɟɜɨɣ ɫɟɩɚɪɚɬɨɪ, ɠɚɥɸɡɢ ɫ ɝɢɞɪɨɫɦɵɜɨɦ, ɡɨɧɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɫ ɩɭɡɵɪɶɤɨ-

ɜɨɣ ɡɚɜɟɫɨɣ ɢ ɞɪ., ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɟɤɨɬɨɪɵɯ ɞɨɫɬɢɝɚɟɬ 96,3 % Д49Ж. 

 ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɟ ɜɫɟ ɩɪɢɜɟɞёɧɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ (ɬɚɛɥɢɰɚ 1.1), ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚ-

ɳɢɬɵ ɛɢɨɪɟɫɭɪɫɨɜ, ɨɛɟɫɩɟɱɢɬɶ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ [14, 115-118]. 
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Ɍɚɛɥɢɰɚ 1.1 – Ⱥɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ  

ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ 

Ɍɢɩɵ ɪɵɛɨɡɚɳɢɬɧɵɯ 

ɍɫɬɪɨɣɫɬɜ 

Ɋɚɡɦɟɪɵ ɡɚ-
ɳɢɳɚɟɦɨɣ 

ɦɨɥɨɞɢ 
ɪɵɛɵ, 

ɦɦ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɵɛɨɡɚɳɢɬɵ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɨɜ, % 

ɛɟɡ ɭɱɟɬɚ ɜɵɠɢ-
ɜɚɟɦɨɫɬɢ ɪɵɛ 

ɫ ɭɱɟɬɨɦ ɜɵɠɢ-
ɜɚɟɦɨɫɬɢ 

1. ɉɥɨɫɤɚɹ ɫɟɬɤɚ ɫ ɪɵɛɨɨɬɜɨɞɨɦ 

8-25 

20 

70-116 

10,4-12,8 

60-70 

– 

0-1,1 

36 

100 

2. ɋɬɪɭɟɪɟɚɤɬɢɜɧɵɣ ɛɚɪɚɛɚɧ (ɋɊɁ) 8-25 35-69 10-20 

3. Ɋɵɛɨɡɚɳɢɬɧɵɣ ɨɝɨɥɨɜɨɤ ɫ ɩɨɬɨɤɨ-
ɨɛɪɚɡɨɜɚɬɟɥɟɦ (ɊɈɉ) 

20 

30 

– 

– 

11,7-76 

90,0 

4. Ʉɨɧɭɫɧɚɹ ɫɟɬɤɚ ɫ ɪɵɛɨɨɬɜɨɞɨɦ 
(ɄɋɊ) ȼɨɥɠɇɂɂȽɢɆ 

4-12 

13 - 16 

ɛɨɥɟɟ 16 

50-70 

90 

90 

26,2 

63,2 

76,5 - 70 

5. ɋɟɬɱɚɬɵɣ ɛɚɪɚɛɚɧ (ɐɋɊɁ) 18-20 17,5-60 – 

6. ɋɟɬɱɚɬɵɣ ɤɨɧɭɫ – 2,9 - 44,8 – 

7. ɀɚɥɸɡɢ 
Ʌɢɱɢɧɤɢ – 

ɝɨɞɨɜɢɤɢ 

20 - 75 

85 - 95 
– 

8. Ʉɨɧɰɟɧɬɪɚɬɨɪ (ɊɄȼɋ) 11 - 16 

33 - 44 

14,3 - 81,5 

40,8 - 88 
– 

9. Ɂɚɩɚɧɶ, ɨɬɛɨɣɧɵɣ ɤɨɡɵɪɟɤ – 65 – 

10. ɉɨɥɢɤɨɧɬɚɤɬɧɚɹ ɫɢɫɬɟɦɚ «ɉɂɊɋ» 5 - 70 74,3 - 90,6 – 

11.ɗɥɟɤɬɪɨɪɵɛɨɡɚɝɪɚɞɢɬɟɥɶ (ɗɊɁɍ-1) 35 - 40 10 - 30 – 

12. ȼɨɡɞɭɲɧɨ – ɩɭɡɵɪɶɤɨɜɚɹ ɡɚɜɟɫɚ 
(ȼɉɁ) 40 - 60 44 - 68 – 

13. Ɉɛɴɟɦɧɵɣ ɮɢɥɶɬɪ 8 - 12 68 - 80 – 

14. ɉɨɪɨɷɥɚɫɬɢɱɧɵɣ ɮɢɥɶɬɪ 7 - 10 61 -100 20 - 85 

15.Ƚɢɞɪɨɢɦɩɭɥɶɫɧɵɣ ɨɝɨɥɨɜɨɤ 
ɇȽɆȺ 

 75 - 100 76 

16. ȼɢɯɪɟɜɨɣ ɫɟɩɚɪɚɬɨɪ 12 - 25 76 - 82 – 

17. ɀɚɥɸɡɢ ɫ ɝɢɞɪɨɫɦɵɜɨɦ 6 - 45 92,5 – 

18. Ɂɨɧɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɫ ȼɉɁ 6 - 35 96,3 – 

19. Ɂɚɩɚɧɶ ɫ ȼɉɁ 6 - 60 75 – 

20. Ʉɨɦɩɥɟɤɫ: ɡɚɩɚɧɶ, 
ɠɚɥɸɡɢ ɫ ɝɢɞɪɨɫɬɪɭɟɣ 

16 - 90 76,9 – 

 

ɂɦɟɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɝɞɟ ɞɥɹ ɜɵ-

ɛɨɪɚ ɚɞɚɩɬɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɥɟɞɭɟɬ ɩɪɨɜɨ-

ɞɢɬɶ ɜɚɪɢɚɧɬɧɭɸ ɩɪɨɪɚɛɨɬɤɭ ɩɨ ɪɹɞɭ ɩɨɤɚɡɚɬɟɥɟɣ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬ-

ɪɚɦ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɨɫɨɛɟɧɧɨɫɬɹɦ, ɡɚɳɢɳɚɟɦɨɝɨ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɦɨɥɨɞɢ 

ɪɵɛɵ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
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ɨɛɟɫɩɟɱɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞ-

ɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ Д31, 46, 86, 96Ж.  

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɪɟɫɭɪɫɧɵɯ ɷɤɨɫɢɫɬɟɦ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶ-

ɡɨɜɚɬɶ ɤɨɦɩɥɟɤɫɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Д38, 39, 41, 70, 89, 109 124Ж, 

ɤɨɬɨɪɵɟ ɩɪɢ ɨɛɭɫɬɪɨɣɫɬɜɟ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɩɪɢɦɟɧɹɸɬ ɫɬɭɩɟɧɱɚ-

ɬɭɸ ɪɵɛɨɡɚɳɢɬɭ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɞɨɧɧɨɣ ɦɨ-

ɥɨɞɢ ɪɵɛ ɜ ɩɨɬɨɤɟ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɚɥɶɤɨɜ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 

ɪɚɫɯɨɞɵ ɢ ɪɚɡɦɟɪɵ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ, ɧɚɡɧɚɱɟɧɢɹ ɝɢɞɪɨɭɡɥɨɜ ɢ 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ, ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɤ, ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢ-

ɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɟɝɢɨɧɚ, ɝɞɟ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ.  

ɋɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɩɪɨɝɧɨɡɵ ɢɡɦɟɧɟɧɢɹ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ ɧɚ ɦɚ-

ɥɵɯ ɜɨɞɨɬɨɤɚɯ, ɝɞɟ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɦɟɥɢɨɪɚɬɢɜɧɵɟ ɜɨɞɨɡɚɛɨɪɵ. ɋɪɨɤ ɷɤɫɩɥɭ-

ɚɬɚɰɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɩɪɟɜɵɲɚɟɬ 50-60 ɥɟɬ, ɜɨɞɨ-

ɡɚɛɨɪɵ ɢɫɱɟɪɩɚɥɢ ɧɨɪɦɚɬɢɜɧɵɣ ɪɟɫɭɪɫ, ɬɪɟɛɭɟɬɫɹ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɢ ɡɚ-

ɦɟɧɚ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɧɭɠɧɚ ɪɚɡɪɚɛɨɬɤɚ 

ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɯ ɜɨɞɨɪɟɫɭɪɫɧɵɯ ɫɢɫɬɟɦ, ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɤ ɛɢɨɥɨɝɢɱɟ-

ɫɤɢɦ ɨɫɨɛɟɧɧɨɫɬɹɦ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɪɵɛ ɢ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɦɭ ɪɟɠɢɦɭ ɪɵɛɨ-

ɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɨɫɨɛɟɧɧɨ, ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ Д10, 109, 116-119, 123].  

Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨɜɟɞɟ-

ɧɢɟɦ ɪɵɛ ɧɚ ɜɯɨɞɟ ɜ ɜɨɞɨɩɪɢёɦɧɵɟ ɨɤɧɚ ɚɜɚɧɤɚɦɟɪɵ ɭɩɪɚɜɥɹɬɶ ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟɜɨɡɦɨɠɧɨ, ɬɚɤ ɤɚɤ ɩɨɥɟ ɫɤɨɪɨɫɬɟɣ ɜ ɩɪɟɞɟɥɚɯ ɜɯɨɞɧɨɝɨ ɭɱɚɫɬɤɚ ɨɪɢɟɧɬɢɪɭɟɬ 

ɢ ɩɨɞɬɹɝɢɜɚɟɬ ɥɢɱɢɧɨɤ, ɢ ɦɨɥɨɞɶ ɪɵɛ ɤ ɜɨɞɨɡɚɛɨɪɭ, ɤɨɬɨɪɚɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 

ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɩɨɬɨɤɭ Д6, 7, 16, 17, 20, 39, 41, 56, 67, 80, 71-73Ж. ɇɟɨɛɯɨɞɢɦɚ 

ɪɚɡɪɚɛɨɬɤɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜ ɜɢɞɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ, ɩɪɨɬɢɜɨɬɨɤɚ, ɤɨɬɨ-

ɪɵɣ ɨɛɟɫɩɟɱɢɬ ɡɚɳɢɬɭ ɜɯɨɞɧɨɝɨ ɭɱɚɫɬɤɚ. ɉɨɷɬɨɦɭ, ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɛɢɨɪɟɫɭɪ-

ɫɨɜ ɛɟɫɤɨɧɬɚɤɬɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫɥɟɞɭɟɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɧɟ 

ɬɨɥɶɤɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨ, ɧɨ ɢ ɩɨ ɫɬɭɩɟɧɹɦ ɡɚɳɢɬɵ, ɨɩɪɟɞɟɥɹɹ ɞɥɹ ɤɚɠɞɨɣ ɫɬɭ-

ɩɟɧɢ ɡɚɳɢɬɭ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ: ɞɥɹ ɨɫɟɬɪɨɜɵɯ ɢ ɨɤɭɧɟɜɵɯ ɫɥɟ-

ɞɭɟɬ ɭɫɢɥɢɬɶ ɡɚɳɢɬɭ ɦɨɥɨɞɢ ɭ ɞɧɚ; ɤɚɪɩɨɜɵɯ ɩɪɢɦɟɧɹɬɶ ɡɚɳɢɬɭ ɜ ɩɨɬɨɤɟ ɫ 
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ɩɨɦɨɳɶɸ ɧɚɩɪɚɜɥɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɮɨɪɦɢɪɭɸɬ ɩɨɬɨɤ ɤ ɪɵɛɨɭɥɨɜɢ-

ɬɟɥɶɧɵɦ ɨɤɧɚɦ.  

Ɋɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɫɚɦɨɫɬɨɹɬɟɥɶ-

ɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɜɵɛɢɪɚɬɶ ɢɯ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɢɞɪɚɜɥɢ-

ɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɬɨɤɚ, ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ, ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɢ ɞɪ. 

ɮɚɤɬɨɪɨɜ ɭɱɚɫɬɤɚ ɜɨɞɨɡɚɛɨɪɚ. 

ɍɱɟɧɵɟ ɨɬɦɟɱɚɸɬ Д42, 56, 125Ж, ɱɬɨ ɧɚɪɹɞɭ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɨɫɬɶɸ ɦɟɥɢɨ-

ɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɝɥɚɜɧɨɣ ɢɞɟɟɣ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦɵ ɛɢɨɪɟɫɭɪɫɨɜ 

XXI ɜɟɤɚ ɞɨɥɠɟɧ ɫɬɚɬɶ ɩɪɢɧɰɢɩ ɫɨɡɞɚɧɢɹ ɛɚɫɫɟɣɧɨɜɵɯ ɷɤɨɫɢɫɬɟɦ ɢ ɤɨɦɩɥɟɤ-

ɫɨɜ, ɨɬɜɟɱɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɰɢɚɥɶɧɨ–ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɢ, ɷɤɨ-

ɥɨɝɢɱɟɫɤɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɣ ɪɵɛɨɩɪɨɞɭɤɬɢɜɧɨɫɬɢ.  

 

1.2 Ʉɪɚɬɤɚɹ ɢɯɬɢɨɥɨɝɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɤɚɬɚ ɦɨɥɨɞɢ ɪɵɛ  
 

 

Ɋɵɛɨɩɪɨɞɭɤɬɢɜɧɨɫɬɶ Ⱥɡɨɜɫɤɨɝɨ ɦɨɪɹ ɞɨ ɡɚɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɡɚɝɪɹɡɧɟɧɢɹ 

ɪɟɱɧɨɝɨ ɫɬɨɤɚ ɫɨɫɬɚɜɥɹɥɚ 80 ɤɝ/ɝɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɥɨɜɟ 304 ɬɵɫ. ɬ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɰɟɧɧɵɯ ɜɢɞɨɜ ɪɵɛ 250-260 ɬɵɫ. ɬ. Д45Ж. Ɇɚɬɟɪɢɤɨɜɵɣ ɫɬɨɤ ɪ. Ʉɭɛɚɧɶ 

ɫɮɨɪɦɢɪɨɜɚɥ ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɜɨɞɧɵɣ, ɬɟɪɦɢɱɟɫɤɢɣ, ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ, ɝɢɞɪɨ-

ɛɢɨɥɨɝɢɱɟɫɤɢɣ, ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɣ ɪɟɠɢɦɵ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɛɢɨɬɢɱɟɫɤɭɸ ɢ 

ɚɛɢɨɬɢɱɟɫɤɭɸ ɤɨɦɩɨɧɟɧɬɭ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ. Ɋɟɤɚ Ʉɭɛɚɧɶ ɫ ɫɢɫɬɟɦɨɣ ɞɟɥɶɬɨ-

ɜɢɞɧɵɯ ɥɢɦɚɧɨɜ, ɫɬɟɩɧɵɟ ɪɟɤɢ ɫ ɢɯ ɨɛɲɢɪɧɵɦɢ ɧɢɡɨɜɵɦɢ ɩɨɣɦɟɧɧɵɦɢ ɜɨɞɨ-

ɟɦɚɦɢ ɢɦɟɸɬ ɬɟɫɧɭɸ ɜɡɚɢɦɨɫɜɹɡɶ ɫ Ⱥɡɨɜɫɤɢɦ ɦɨɪɟɦ, ɹɜɥɹɸɬɫɹ ɜɨɫɩɪɨɢɡɜɨɞ-

ɫɬɜɟɧɧɨɣ ɛɚɡɨɣ ɰɟɧɧɵɯ ɩɪɨɦɵɫɥɨɜɵɯ ɪɵɛ: ɨɫɟɬɪɨɜɵɯ, ɨɤɭɧёɜɵɯ ɢ ɞɪ.  

ɇɚ ɪ. Ʉɭɛɚɧɶ ɜɵɲɟ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɫɩɨɥɨɠɟɧɨ ɟɫɬɟ-

ɫɬɜɟɧɧɨɟ ɧɟɪɟɫɬɢɥɢɳɟ ɨɫɟɬɪɨɜɵɯ, ɝɞɟ ɜ ɩɪɢɬɨɤɚɯ 1-ɝɨ ɢ 2-ɝɨ ɩɨɪɹɞɤɨɜ ɪɚɫɩɨ-

ɥɨɠɟɧɵ ɧɟɪɟɫɬɢɥɢɳɚ ɪɵɛɰɚ ɢ ɲɟɦɚɢ. ɇɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɪɟɤɢ ɨɛɢɬɚɸɬ 

ɨɤɨɥɨ 90 ɜɢɞɨɜ ɢ ɩɨɞɜɢɞɨɜ ɪɵɛ. ȼɚɠɧɚ ɪɨɥɶ ɪ. Ʉɭɛɚɧɶ ɤɚɤ ɬɪɚɫɫɵ ɩɨɤɚɬɧɨɣ 

ɦɢɝɪɚɰɢɢ ɨɬɧɟɪɟɫɬɢɜɲɢɯɫɹ ɪɵɛ ɢ ɢɯ ɩɨɬɨɦɫɬɜɚ Д67, 72, 105, 106Ж. ȼ ɩɟɪɢɨɞ 

ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɟɠɢɦɚ ɫɬɨɤɚ ɫ ɧɟɪɟɫɬɢɥɢɳ ɪɟɤɢ Ʉɭɛɚɧɢ ɫɤɚɬɵɜɚɥɨɫɶ ɜ ɦɨɪɟ 
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ɨɤɨɥɨ 0,6 ɦɥɪɞ. ɲɬ. ɦɨɥɨɞɢ ɨɫɟɬɪɨɜɵɯ ɢ 1,5-2 ɦɥɪɞ. ɲɬ. ɦɨɥɨɞɢ ɪɵɛɰɚ ɢ ɲɟ-

ɦɚɢ. Ɋɚɧɟɟ ɨɬɦɟɱɚɥɫɹ ɧɟɪɟɫɬ ɨɫɟɬɪɨɜɵɯ ɜ ɞɟɥɶɬɟ ɪ. Ʉɭɛɚɧɶ. 

Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɚ ɪɟɤɟ, ɪɚɡɜɢɬɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɩɨɬɪɟ-

ɛɨɜɚɜɲɢɟ ɜɵɫɨɤɨɝɨ ɛɟɡɜɨɡɜɪɚɬɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɡɚɝɪɹɡɧɟɧɢɟ 

ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɢɡɤɚɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɩɪɢɜɟɥɢ ɤ ɪɟɡɤɨɦɭ ɭɯɭɞɲɟ-

ɧɢɸ ɷɤɨɥɨɝɢɢ ɜɨɞɨɟɦɨɜ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɚɩɚɫ ɨɫɟɬɪɨɜɵɯ ɜ Ⱥɡɨɜɫɤɨɦ ɦɨɪɟ 

ɧɚ 90% ɫɨɫɬɨɢɬ ɢɡ ɨɫɨɛɟɣ ɡɚɜɨɞɫɤɨɝɨ ɪɚɡɜɟɞɟɧɢɹ, ɫɭɞɚɤɚ ɢ ɬɚɪɚɧɢ ɧɚ 70-80%. 

ɍɱɢɬɵɜɚɹ ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɷɤɨɫɢɫɬɟɦɵ «ɪɟɤɚ-ɥɢɦɚɧ-ɦɨɪɟ-ɪɟɤɚ», 

ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ ɨɫɟɬɪɨɜɵɯ 

ɪɵɛ ɞɨɥɠɧɨ ɫɬɚɬɶ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ, ɬɚɤ ɤɚɤ ɨɪɢɟɧɬɢɪɨɜɤɚ ɧɚ ɢɫɤɭɫɫɬɜɟɧɧɨɟ 

ɪɚɡɜɟɞɟɧɢɟ ɩɨ ɡɚɤɨɧɚɦ ɝɟɧɟɬɢɤɢ ɩɪɢɜɟɞɟɬ ɤ ɞɟɝɪɚɞɚɰɢɢ ɨɫɟɬɪɨɜɵɯ. 

ɉɪɢ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɢ ɧɚ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɜ ɡɨɧɟ ɢɯ ɜɥɢɹɧɢɹ 

ɮɨɪɦɢɪɭɸɬɫɹ ɢɡɦɟɧɟɧɧɵɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɪɟɠɢɦɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ 

ɢɡ ɩɪɢɱɢɧ ɩɨɩɚɞɚɧɢɹ ɦɨɥɨɞɢ ɪɵɛ ɜ ɜɨɞɨɡɚɛɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Д105Ж. ɇɚ ɪɢɬ-

ɦɢɤɭ ɩɨɩɚɞɚɧɢɹ ɦɨɥɨɞɢ ɜ ɜɨɞɨɡɚɛɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ: ɢɧ-

ɬɟɧɫɢɜɧɨɫɬɶ ɫɤɚɬɚ ɦɨɥɨɞɢ ɪɵɛ; ɫɭɬɨɱɧɚɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ, ɫɪɨɤ ɦɢɝɪɚɰɢɢ, 

ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɫɤɚɬɵɜɚɸɳɢɯɫɹ ɪɵɛ (ɪɟɨɪɟɚɤɰɢɹ), ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ 

ɜɨɞɨɬɨɤɚ, ɦɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɨɞɨɡɚɛɨɪɚ. ɋɟɡɨɧɧɚɹ ɪɢɬɦɢɱɧɨɫɬɶ ɫɤɚɬɚ ɦɟɧɹ-

ɟɬɫɹ ɩɨ ɝɨɞɚɦ ɢ ɪɚɡɥɢɱɧɚ ɞɥɹ ɪɚɡɧɵɯ ɜɢɞɨɜ ɪɵɛ Д59, 67, 106, 108Ж. ɂɫɫɥɟɞɨɜɚ-

ɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɨ ɜɨɡɪɚɫɬɚɸɳɟɟ ɩɨɩɚɞɚɧɢɟ ɦɨɥɨɞɢ ɪɵɛ ɜ ɜɨɞɨɡɚɛɨɪɵ ɜ ɫɭ-

ɦɟɪɟɱɧɨɟ ɢ ɧɨɱɧɨɟ ɜɪɟɦɹ Д105Ж. ɇɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɦɨɥɨɞɢ 

ɪɵɛ ɜ ɩɟɪɢɨɞ ɫɤɚɬɚ ɩɨ ɝɥɭɛɢɧɟ ɢ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɩɨɬɨɤɚ, ɤɨɬɨɪɚɹ ɡɚɜɢ-

ɫɢɬ ɨɬ ɪɚɡɦɟɪɧɨ-ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɪɵɛ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɣ ɜ ɜɨɞɨɬɨɤɟ. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɫɥɟɞɭɟɬ ɩɪɢ-

ɦɟɧɹɬɶ ɞɚɧɧɵɟ ɉɚɜɥɨɜɚ Ⱦ.ɋ., ɉɚɯɨɪɭɤɨɜɭ Ⱥ.Ɇ. Д73Ж, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɢɥɢ ɨɫɨ-

ɛɟɧɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɥɨɞɢ ɪɵɛ ɜ ɪ. Ʉɭɛɚɧɶ (ɬɚɛɥɢɰɚ 1.2). 

Ɉɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɜ ɩɪɟɨɛɥɚɞɚɧɢɟ ɦɢɝɪɚɰɢɢ ɪɵɛ ɩɪɢɫɭɬɫɬɜɭɟɬ ɥɢɱɢɧɨɱ-

ɧɵɣ ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ, ɤɨɬɨɪɵɣ ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɩɨɤɚɬɧɨɣ ɦɢɝɪɚɰɢɢ ɦɨɥɨɞɢ ɜ 

ɛɚɫɫɟɣɧɟ ɪ. Ʉɭɛɚɧɶ, ɝɞɟ ɛɨɥɶɲɢɧɫɬɜɨ ɥɢɱɢɧɨɤ ɤɭɛɚɧɫɤɢɯ ɪɵɛ ɜɟɞɭɬ ɩɟɥɚɝɢɱɟ-

ɫɤɢɣ ɨɛɪɚɡ ɠɢɡɧɢ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ ɧɚɛɥɸɞɚɸɬɫɹ ɱɚɫɬɵɟ ɩɟɪɟɯɨɞɵ ɢɡ ɩɟɥɚɝɢɢ ɤɨ 
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ɞɧɭ ɢ ɨɛɪɚɬɧɨ. Ʌɢɬɨɮɢɥɶɧɵɟ ɪɵɛɵ, ɤɚɤ ɪɵɛɟɰ ɢ ɲɟɦɚɹ ɧɚ ɞɚɧɧɨɣ ɫɬɚɞɢɢ ɪɚɡ-

ɜɢɬɢɹ ɨɫɬɚɸɬɫɹ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɜɛɥɢɡɢ ɦɟɫɬ ɜɵɤɥɟɜɚ Д73Ж. 

Ɍɚɛɥɢɰɚ 1.2 – Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɤɚɬɧɵɯ ɦɢɝɪɚɰɢɣ  

ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɥɨɞɢ ɪɵɛ ɜ ɪɟɤɟ (ɩɨ ɉɚɜɥɨɜɭ Ⱦ.ɋ., ɉɚɯɨɪɭɤɨɜɭ Ⱥ.Ɇ.) 
ɋɟɦɟɣ-
ɫɬɜɚ 

Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɥɨɞɢ Ɉɫɨɛɟɧɧɨɫɬɢ 
ɫɭɬɨɱɧɨɣ ɪɢɬɦɢɤɢ ȼɟɪɬɢɤɚɥɶɧɨɟ Ƚɨɪɢɡɨɧɬɚɥɶɧɨɟ 

Ɉɫɟɬɪɨ-
ɜɵɟ 

ɉɪɢɞɨɧɧɨɟ 

(<1,0 ɦ) 

ȼ ɫɬɪɟɠɧɟɜɨɣ ɱɚɫɬɢ ɩɨɬɨɤɚ ɫ 
ɭɱɟɬɨɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɪɭɤ-
ɬɭɪɵ ɩɨɬɨɤɚ ɢ ɪɟɥɶɟɮɚ ɞɧɚ 

ɍɫɬɨɣɱɢɜɵɟ ɞɚɧ-
ɧɵɟ ɨɬɫɭɬɫɬɜɭɸɬ 

ɋɟɥɶɞɟ-
ɜɵɟ 

ɂɤɪɚ ɭ ɞɧɚ, ɥɢ-
ɱɢɧɤɢ ɢ ɦɨɥɨɞɶ ɭ 
ɩɨɜɟɪɯɧɨɫɬɢ 

ɉɨ ɜɫɟɣ ɲɢɪɢɧɟ 

(60 % ɩɨ ɫɬɪɟɠɧɸ) 

Ʌɢɱɢɧɤɚ – ɤɪɭɝɥɨ-
ɫɭɬɨɱɧɨ, ɦɨɥɨɞɶ – 

ɫɭɦɟɪɟɱɧɨ-ɧɨɱɧɨɣ 
ɯɚɪɚɤɬɟɪ 

Ʉɚɪɩɨ-
ɜɵɟ 

Ɇɚɤɫɢɦɚɥɶɧɨ ɜ 
ɬɨɥɳɟ, ɦɢɧɢ-
ɦɚɥɶɧɨ ɭ ɩɨɜɟɪɯ-
ɧɨɫɬɢ 

ɉɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɫɤɨɪɨɫɬɢ ɜ 
ɪɟɤɟ, ɫ ɭɱɟɬɨɦ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɧɚ ɨɬɞɟɥɶɧɵɯ ɫɬɚ-
ɞɢɹɯ ɪɚɡɜɢɬɢɹ 

ɋɭɦɟɪɟɱɧɨ-ɧɨɱɧɨɣ 
ɯɚɪɚɤɬɟɪ 

Ɉɤɭɧɟ-
ɜɵɟ 

Ʌɢɱɢɧɤɚ ɭ ɩɨ-
ɜɟɪɯɧɨɫɬɢ, ɦɨ-
ɥɨɞɶ ɭ ɞɧɚ 

ɉɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɫɤɨɪɨɫɬɢ ɜ 
ɪɟɤɟ 

ɋɭɞɚɤ ɜ ɧɨɱɧɨɟ 
ɜɪɟɦɹ, ɨɤɭɧɶ – ɜ 
ɞɧɟɜɧɨɟ 

 

ɍɫɥɨɜɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɚɫɫɢɜɧɵɯ ɦɢɝɪɚɰɢɣ ɫɜɹɡɚɧɵ ɫ ɚɛɢɨɬɢɱɟɫɤɢɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ ɫɪɟɞɵ ɢ ɹɜɥɹɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɬɚɛɢɥɶɧɵɦɢ. ȼ ɦɚɥɶɤɨɜɵɣ ɩɟɪɢɨɞ 

ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨɟ ɡɚɬɭɯɚɧɢɟ ɩɚɫɫɢɜɧɨɣ ɦɢɝɪɚɰɢɢ. ɇɚɱɚɥɨ ɚɤɬɢɜɧɵɯ 

ɦɢɝɪɚɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɭɜɹɡɵɜɚɬɶ ɫ ɛɢɨɬɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ ɫɪɟɞɵ: ɩɥɨɬɧɨ-

ɫɬɶɸ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɵɛɵ, ɧɚɥɢɱɢɟɦ ɤɨɪɦɨɜɨɣ ɛɚɡɵ. ɇɚ ɩɨɤɚɬɧɭɸ ɦɢɝɪɚɰɢɸ 

ɪɵɛɵ ɨɤɚɡɵɜɚɟɬ ɫɨɫɬɨɹɧɢɟ ɤɨɪɦɨɣ ɛɚɡɵ Д94Ж.  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɧɭɠɧɨ ɢɫɫɥɟɞɨɜɚɬɶ ɰɢɤɥɵ 

ɦɢɝɪɚɰɢɢ: ɩɪɢ ɫɟɡɨɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɨɩɪɟɞɟɥɹ-

ɸɳɟɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɧɟɪɟɫɬɨɜɵɣ ɰɢɤɥ Д73,105Ж. Ɉɫɧɨɜɧɨɣ ɰɢɤɥ ɫɨɜɩɚɞɚɟɬ 

ɫɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɨɣ ɦɚɹ, ɦɚɫɫɨɜɵɣ ɫɤɚɬ ɦɨɥɨɞɢ ɪɵɛ – ɫ ɬɪɟɬɶɟɣ ɞɟɤɚɞɵ ɦɚɹ, 

ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 1,5-2 ɦɟɫɹɰɚ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ ɩɪɨɢɫɯɨɞɢɬ ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɡɚɛɨɪ ɜɨɞɵ ɜ ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ. ȼɨ ɜɬɨɪɨɣ ɞɟɤɚɞɟ ɚɜɝɭɫɬɚ ɧɚɛɥɸɞɚɟɬɫɹ 

ɜɬɨɪɨɣ, ɦɟɧɟɟ ɹɪɤɢɣ ɩɢɤ ɫɤɚɬɚ ɦɨɥɨɞɢ ɪɵɛ. ɇɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɨɫɧɨɜɧɵɟ 

ɩɢɤɢ ɫɤɚɬɚ ɦɨɥɨɞɢ ɪɵɛ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ. 
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ɉɨɷɬɨɦɭ, ɧɟɨɛɯɨɞɢɦɚ ɪɚɡɪɚɛɨɬɤɚ ɜɨɞɨɪɟɫɭɪɫɧɵɯ ɫɢɫɬɟɦ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧ-

ɧɨɫɬɟɣ ɫɟɡɨɧɧɨɣ ɞɢɧɚɦɢɤɢ ɢ ɫɭɬɨɱɧɨɣ ɪɢɬɦɢɤɢ, ɚ ɬɚɤɠɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ– 

ɜɪɟɦɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɵɛɵ Д106Ж, ɪɟɚɥɢɡɚɰɢɹ ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɢɥɚ ɛɵ ɡɧɚ-

ɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɝɢɛɟɥɶ ɥɢɱɢɧɨɤ ɢ ɦɨɥɨɞɶ ɪɵɛ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚ-

ɛɨɪɚɯ Д45Ж. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɫɤɚɬɚ ɦɨɥɨɞɢ ɪɵɛ ɜ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɤɚɧɚɥɟ ɉɟɬɪɨɜɫɤɨ-

Ⱥɧɚɫɬɚɫɢɟɜɤɨɣ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ  

 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ, ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨ-

ɞɨɡɚɛɨɪɨɜ ɧɚɪɭɲɚɸɬ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɪɢɬɦ ɦɢɝɪɚɰɢɢ ɪɵɛɵ ɜ ɪɟɤɚɯ Д3, 23, 40, 

55, 71, 72, 80Ж. ɇɟɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɡɚɛɨɪ ɜɨɞɵ ɜ 

ɧɟɨɛɨɫɧɨɜɚɧɧɵɯ ɨɛɴɟɦɚɯ ɧɚ ɨɪɨɲɟɧɢɟ ɛɨɥɟɟ 20 %, ɧɟɫɨɜɟɪɲɟɧɧɚɹ ɡɚɳɢɬɚ 

ɪɵɛɵ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɬ ɧɚ ɛɢɨɪɟɫɭɪɫɵ. ȼɨɞɨ-

ɡɚɛɨɪɵ ɨɛɨɪɭɞɨɜɚɧɵ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɧɭɠɞɚɸɬɫɹ ɜ 

ɦɨɞɟɪɧɢɡɚɰɢɢ ɢɡ-ɡɚ ɢɡɦɟɧɹɸɳɟɝɨɫɹ ɢ ɧɟɫɬɚɛɢɥɶɧɨɝɨ ɪɟɠɢɦɚ ɡɚɛɨɪɚ ɜɨɞɵ ɧɚ 

ɨɪɨɲɟɧɢɟ, ɢ, ɩɨɷɬɨɦɭ, ɧɟɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɚɳɢɬɭ ɦɨ-

ɥɨɞɢ ɢ ɥɢɱɢɧɨɤ ɪɵɛ (ɦɨɥɨɞɢ) ɧɚ ɜɨɞɧɵɯ ɨɛɴɟɤɬɚɯ Д18, 21, 32Ж. 

Ȼɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɤɚɬ ɦɨɥɨɞɢ ɨɤɚɡɵɜɚɸɬ ɨɪɨɫɢɬɟɥɶɧɵɟ ɫɢ-

ɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɩɪɢ ɡɚɛɨɪɟ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɜɨɞɵ ɢɡɦɟɧɹɸɬ ɫɥɨɠɢɜɲɢɣɫɹ 

ɞɟɮɢɰɢɬɧɵɣ ɪɟɠɢɦ ɫɬɨɤɚ ɪɟɤ. Ɇɟɥɢɨɪɚɬɢɜɧɵɟ ɜɨɞɨɡɚɛɨɪɵ ɨɛɨɪɭɞɭɸɬɫɹ ɪɵ-

ɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɝɞɟ ɢɦɟɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɟɞɧɚɡɧɚ-

ɱɟɧɧɵɟ ɞɥɹ ɨɯɪɚɧɵ ɛɢɨɪɟɫɭɪɫɨɜ Д17, 24, 28, 38Ж. ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɡɚɪɟɤɨ-

ɦɟɧɞɨɜɚɥɢ ɫɟɛɹ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɩɪɢɧɰɢɩ ɫɬɪɭɣɧɵɯ ɬɟɱɟɧɢɣ. Ʉ ɬɚɤɨɣ ɫɢɫɬɟɦɟ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɪɵɛɨɡɚɳɢɬɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ ɩɪɨɮɟɫɫɨɪɚ Ɇ.ȼ. ɉɨɬɚɩɨɜɚ ɜ ɜɢɞɟ ɡɚɩɚɧɢ, ɤɨɬɨɪɚɹ ɨɬɜɨɞɢɬ ɩɨ-

ɜɟɪɯɧɨɫɬɧɭɸ, ɧɚɫɵɳɟɧɧɭɸ ɦɨɥɨɞɶɸ ɪɵɛ ɜɨɞɧɭɸ ɫɬɪɭɸ ɜ ɫɬɨɪɨɧɭ, ɩɪɨɬɢɜɨ-

ɩɨɥɨɠɧɨ ɧɚɩɪɚɜɥɟɧɧɭɸ ɜɨɞɨɨɬɛɨɪɭ Д88Ж. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɬɪɭɞɵ Ⱦ.ɋ. ɉɚɜ-

ɥɨɜɚ Д71-73Ж ɡɚɥɨɠɢɜɲɢɣ ɨɫɧɨɜɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɜɟɞɟɧɢɟɦ ɪɵɛ ɜ ɩɨɬɨɤɟ, ɤɨɬɨ-
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ɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵɯ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɵ-

ɛɨɡɚɳɢɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱥ ɬɚɤɠɟ ɪɚɛɨɬɵ ɂ. ɂ. ɉɚɯɨɪɭɤɨɜɚ Д79, 80Ж. ɋ.ɋ. ɋɚ-

ɬɚɪɨɜɚ Д105Ж ɢ ɞɪ. Д24-26, 55-59, 67, 76Ж ɩɨ ɦɢɝɪɚɰɢɢ ɦɨɥɨɞɢ ɜ ɩɟɪɢɨɞ ɫɤɚɬɚ 

ɪɵɛ ɜ ɦɚɟ-ɢɸɧɟ ɧɚ ɪ. Ʉɭɛɚɧɶ. ȼ ɨɫɧɨɜɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢ ɢɯɬɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫ-

ɫɥɟɞɨɜɚɧɢɣ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɩɵɬɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɧɚ ɦɟɥɢ-

ɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ, ɚ ɬɚɤɠɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɄɭɛȽȺɍ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢ-

ɜɚɸɬ ɨɛɳɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɢɬɦɚ ɦɢɝɪɚɰɢɢ ɥɢɱɢɧɨɤ ɢ ɦɨ-

ɥɨɞɢ ɪɵɛ ɜ ɭɫɥɨɜɢɹɯ ɦɚɥɵɯ ɪɟɤ ɢ ɤɚɧɚɥɨɜ Д1,18, 21Ж. 

Ɋɚɧɟɟ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɄɭɛȽȺɍ ɭɫɬɚɧɨɜɥɟɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɫɬɪɚɧ-

ɫɬɜɟɧɧɨɣ ɜɪɟɦɟɧɧɨɣ ɦɢɝɪɚɰɢɢ ɦɨɥɨɞɢ ɪɵɛ ɜ ɩɨɞɜɨɞɹɳɟɦ ɤɚɧɚɥɟ ɤ ɦɟɥɢɨɪɚ-

ɬɢɜɧɨɦɭ ɜɨɞɨɡɚɛɨɪɭ ɉɟɬɪɨɜɫɤɨ-Ⱥɧɚɫɬɚɫɢɟɜɫɤɨɣ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

(ɉȺɈɋ), ɝɞɟ ɜ ɩɟɪɢɨɞ ɫ ɦɚɹ ɩɨ ɢɸɧɶ ɧɚɛɥɸɞɚɟɬɫɹ ɚɤɬɢɜɧɵɣ ɫɤɚɬ ɥɢɱɢɧɨɤ ɢ 

ɦɨɥɨɞɢ ɪɵɛ ɜ ɪ. Ʉɭɛɚɧɶ. ȼ ɩɨɞɜɨɞɹɳɟɦ ɤɚɧɚɥɟ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ 

ɨɛɨɪɭɞɨɜɚɥɫɹ ɩɨɩɟɪɟɱɧɵɣ ɫɬɜɨɪ ɧɚ ɩɪɹɦɨɥɢɧɟɣɧɨɦ ɭɱɚɫɬɤɟ ɪɭɫɥɚ ɞɥɹ ɡɚɦɟɪɚ 

ɫɤɨɪɨɫɬɟɣ ɢ ɭɫɬɚɧɨɜɤɢ ɢɯɬɢɨɥɨɝɢɱɟɫɤɢɯ ɥɨɜɭɲɟɤ ɂɄɋ-80, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜ-

ɥɢɜɚɸɬɫɹ ɧɚ 3-ɯ ɜɟɪɬɢɤɚɥɹɯ: ɭ ɥɟɜɨɝɨ, ɭ ɩɪɚɜɨɝɨ ɛɟɪɟɝɨɜ ɢ ɜ ɰɟɧɬɪɟ ɤɚɧɚɥɚ. 

ȼɟɪɬɢɤɚɥɢ ɧɚɯɨɞɢɥɢɫɶ ɜ 5,0 ɦ ɨɬ ɛɟɪɟɝɨɜ. Ʉɚɧɚɥ ɢɦɟɥ ɲɢɪɢɧɭ ɩɨ ɭɪɟɡɭ ɜɨɞɵ 

22 ɦ, ɡɚɥɨɠɟɧɢɹ ɨɬɤɨɫɨɜ 1:2, ɝɥɭɛɢɧɵ 1,4 ɦ ɭ ɛɟɪɟɝɨɜ ɢ ɩɨ ɮɚɪɜɚɬɟɪɭ 2,5 ɦ. 

Ⱥɤɬɭɚɥɶɧɵɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɢɡɦɟɪɹɸɬɫɹ ɷɥɟɤɬɪɨɧɧɨɣ ɝɢɞɪɨɦɟɬɪɢɱɟɫɤɨɣ ɜɟɪ-

ɬɭɲɤɨɣ «Ɇɢɤɪɨ-1». ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɧɚ ɜɟɪɬɢɤɚɥɹɯ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 

0,22-0,35 ɦ/ɫ.  

Ɉɛɪɚɛɨɬɤɚ ɢɯɬɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛ ɜɵɩɨɥɧɹɥɚɫɶ ɩɨ ɦɟɬɨɞɢɤɟ, ɨɩɢɫɚɧɧɨɣ 

Ʌ.ɉ. Ɋɵɠɨɜɵɦ ɢ ɞɪ. Д103Ж ɢ ȿ.Ⱥ. Ɂɢɧɨɜɶɟɜɵɦ, ɋ.Ⱥ. Ɇɚɧɞɪɢɰɟɦ Д22Ж. ɐɢɤɥ ɨɬ-

ɛɨɪɚ - ɫɭɬɤɢ ɱɟɪɟɡ 3 ɬɪɨɟ ɫɭɬɨɤ, ɷɤɫɩɨɡɢɰɢɹ ɥɨɜɭɲɤɢ ɧɚ ɜɟɪɬɢɤɚɥɢ ɫɨɫɬɚɜɥɹɥɚ 

15 ɦɢɧ. ɂɯɬɢɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɵ ɞɨɫɬɚɜɥɹɥɢɫɶ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɜ ɥɚɛɨɪɚɬɨɪɢɸ, 

ɝɞɟ ɢɡɦɟɪɹɥɢɫɶ ɲɬɚɧɝɟɧɰɢɪɤɭɥɟɦ ɞɥɢɧɚ ɢ ɜɟɫ ɦɚɥɶɤɨɜ.  Ⱦɥɢɧɚ ɧɚɯɨɞɢɥɚɫɶ ɜ 

ɞɢɚɩɚɡɨɧɟ, 6-95 ɦɦ, ɜɟɫ ɦɚɥɶɤɨɜ ɫɨɫɬɚɜɥɹɥ 0,061-8,89 ɝ.  

ȼɫɟɝɨ ɛɵɥɨ ɨɬɥɨɜɥɟɧɨ 1644 ɲɬ. ɪɵɛ, ɩɪɢ ɷɬɨɦ ɜ ɩɟɪɢɨɞ ɫ 2000-600 – 1126 

ɲɬ. (68,5%), ɫ 600-2000 – 518 ɲɬ. (31,5 %). ȼ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɩɨɬɨɤɚ ɫɤɚɬɵ-
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ɜɚɟɬɫɹ 34,5 %, ɭ ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ ɛɟɪɟɝɨɜ 33,4 % ɢ 32,1 % ɦɨɥɨɞɢ ɪɵɛ, ɫɨɨɬ-

ɜɟɬɫɬɜɟɧɧɨ. ȼ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɹɯ ɧɚɯɨɞɢɬɫɹ 55,2 % ɩɨɤɚɬɧɢɤɨɜ, 38,6 % – ɜ 

ɬɨɥɳɟ (1,5 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ) ɢ 6,2 % – ɭ ɞɧɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ ɜɪɟɦɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɩɨɞɜɨɞɹɳɟɦ ɤɚɧɚɥɟ ɜɨɞɨɡɚɛɨɪɚ 

ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ.  

Ɇɨɥɨɞɶ ɪɵɛ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ (ɪɟɤɚɯ ɢ ɤɚɧɚɥɚɯ) ɪɚɜɧɨɦɟɪɧɨ ɤɨɧɰɟɧ-

ɬɪɢɪɭɟɬɫɹ ɩɨ ɠɢɜɨɦɭ ɫɟɱɟɧɢɸ ɩɨɞɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ ɜɨɞɨɡɚɛɨɪɚ. ɉɨɷɬɨɦɭ, ɫɥɟ-

ɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ 30-40 % ɦɨɥɨɞɢ ɪɵɛ ɛɭɞɟɬ ɜɨɜɥɟɤɚɬɶɫɹ ɜ ɜɨɞɨɩɪɢɟɦɧɵɟ 

ɨɤɧɚ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɛɨɤɨɜɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. Ɇɨɠɧɨ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ, ɱɬɨ ɛɢɨɥɨ-

ɝɢɱɟɫɤɢɣ ɪɢɬɦ ɫɤɚɬɚ ɦɨɥɨɞɢ ɜ ɩɨɞɜɨɞɹɳɟɦ ɤɚɧɚɥɟ ɹɜɥɹɟɬɫɹ ɬɢɩɢɱɧɵɦ ɞɥɹ 

ɭɫɥɨɜɢɣ ɦɚɥɵɯ ɜɨɞɨɬɨɤɨɜ, ɬ.ɤ. ɦɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ ɧɚ ɪ. Ʉɭɛɚɧɶ ɧɚɯɨ-

ɞɢɬɫɹ ɜ ɫɪɟɞɧɟɣ ɪɚɜɧɢɧɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ. 

ɇɚ ɤɚɧɚɥɟ ɩɪɟɨɛɥɚɞɚɟɬ ɫɭɦɟɪɟɱɧɨ – ɧɨɱɧɨɣ ɫɤɚɬ, ɝɞɟ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɦɨ-

ɥɨɞɢ ɪɵɛ ɫɤɚɬɵɜɚɟɬɫɹ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɹɯ, ɫ ɧɚɫɬɭɩɥɟɧɢɟɦ ɫɭɦɟɪɟɤ ɩɟɪɟ-

ɦɟɳɚɟɬɫɹ ɜ ɫɪɟɞɧɢɟ ɫɥɨɢ, ɩɨɷɬɨɦɭ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɪɢɬɦɢɤɢ ɫɤɚɬɚ ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɟɫɩɟɱɢɬɶ ɟё ɡɚɳɢɬɭ ɩɨ ɠɢɜɨɦɭ ɫɟɱɟɧɢɸ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ ɜɨɞɨɡɚɛɨɪɚ ɷɤɨ-

ɥɨɝɢɱɟɫɤɢɦɢ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ.  

Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɛɢɨɪɟɫɭɪɫɨɜ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɛɟɫɤɨɧɬɚɤɬɧɵɟ, 

ɫɬɪɭɣɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɨɬɜɟɱɚɸɳɟɟ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚ-

ɧɢɹɦ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɚɳɢɬɭ ɪɚɜɧɨɦɟɪɧɵɦ ɫɬɪɭɣɧɵɦ ɩɪɨɬɢɜɨɬɨɤɨɦ, 

ɢɫɤɥɸɱɚɸɳɟɟ ɤɨɧɬɚɤɬɵ ɦɨɥɨɞɢ ɪɵɛɵ ɫ ɷɥɟɦɟɧɬɚɦɢ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɊɁɍ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɜɨɞɨɪɟɫɭɪɫɧɵɯ ɫɢɫɬɟɦ ɫ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɦɢ ɪɵɛɨɡɚ-

ɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɢɫɤɥɸɱɢɬɶ ɜɨɡɞɟɣɫɬɜɢɟ ɩɨɬɨɤɨɮɨɪɦɢɪɭ-

ɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɦɨɥɨɞɶ ɪɵɛɵ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɪɭɣɧɵɟ ɩɪɨɬɢ-

ɜɨɬɨɤɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ (ɷɤɪɚɧɚ). 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɢɦɢɬɚ-

ɬɨɪɨɜ ɦɨɥɨɞɢ ɪɵɛ ɜ ɨɩɵɬɚɯ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ Д1, 40Ж, ɩɨɡɜɨɥɢɬ 

ɭɫɬɚɧɨɜɢɬɶ ɜɥɢɹɧɢɟ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɟɫ-

ɤɨɧɬɚɤɬɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ.   
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Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɦɚɥɵɯ ɜɨ-

ɞɨɬɨɤɨɜ ɛɵɥɚ ɭɱɬɟɧɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɚɹ ɫɯɟɦɚ ɫɤɚɬɚ ɦɨɥɨɞɢ ɪɵɛ ɜ 

ɤɚɧɚɥɟ ɉȺɈɋ: ɢɫɫɥɟɞɭɟɦɵɣ ɤɚɧɚɥ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɬɢɩɢɱɧɵɦ ɦɚɥɵɦ ɜɨɞɨɬɨ-

ɤɨɦ ɬ.ɤ. ɜ ɧёɦ ɩɪɟɨɛɥɚɞɚɸɬ ɜɫɟ ɢɡɜɟɫɬɧɵɟ ɜɢɞɵ ɪɵɛ ɞɥɹ ɛɚɫɫɟɣɧɚ ɪ. Ʉɭɛɚɧɶ; 

ɩɪɨɢɫɯɨɞɢɬ ɪɚɜɧɨɦɟɪɧɵɣ ɫɤɚɬ ɦɨɥɨɞɢ ɪɵɛ ɩɨ ɲɢɪɢɧɟ, ɨɤɨɥɨ 35 % ɦɨɥɨɞɢ ɪɵɛ 

ɧɚɯɨɞɢɬɫɹ ɭ ɩɪɚɜɨɝɨ ɢ ɫɬɨɥɶɤɨ ɠɟ ɭ ɥɟɜɨɝɨ ɛɟɪɟɝɚ; ɜ ɩɟɪɢɨɞ ɫ 2000 ɞɨ 600 ɱɚɫ. 

ɫɪɟɞɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɨɥɨɞɢ ɭ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ – 41,9 %; ɜ ɩɨɬɨɤɟ – 

48,8 % ɢ ɭ ɞɧɚ – 9,3%; ɜ ɩɟɪɢɨɞ ɫ 600ɞɨ 2000 ɱɚɫ. ɦɨɥɨɞɶ ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ ɭ 

ɩɨɜɟɪɯɧɨɫɬɢ – 79,6 %; ɜ ɩɨɬɨɤɟ – 15,6 % ɢ ɭ ɞɧɚ – 4,8 %.  

ɂɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɢɬɦɚ ɫɤɚɬɚ ɦɨɥɨɞɢ ɪɵɛ ɫɥɟɞɭɟɬ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚ-

ɛɚɬɵɜɚɬɶ ɞɥɹ ɡɚɳɢɬɵ ɦɨɥɨɞɢ ɊɁɍ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɬɚɤɢɟ, ɤɨɬɨ-

ɪɵɟ ɛɵ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɤɪɵɜɚɥɢ ɠɢɜɨɟ ɫɟɱɟɧɢɟ ɩɨɬɨɤɚ ɩɨ ɝɥɭɛɢɧɟ, ɤɚɤ ɩɪɢ 

ɧɨɪɦɚɥɶɧɵɯ ɪɚɫɯɨɞɚɯ, ɬɚɤ ɢ ɜ ɦɟɠɟɧɶ ɜ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ.  

 

1.3 Ⱥɧɚɥɢɡ ɤɨɧɫɬɪɭɤɰɢɣ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ  

      ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ 

 

ȼɨɞɨɪɟɫɭɪɫɧɵɟ ɫɢɫɬɟɦɵ ɫɨɡɞɚɸɬ ɭɫɥɨɜɢɹ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ, ɤɨ-

ɬɨɪɵɟ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ ɢ ɤɚɱɟɫɬɜɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɨɞɨɣ ɨɪɨɫɢɬɟɥɶ-

ɧɵɟ ɫɢɫɬɟɦɵ. ȼɨɞɨɡɚɛɨɪɵ ɨɛɨɪɭɞɭɸɬɫɹ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɚɞɚɩ-

ɬɢɪɨɜɚɧɧɵɦɢ ɤ ɜɨɞɧɵɦ ɢɫɬɨɱɧɢɤɚɦ, ɭɱɢɬɵɜɚɸɬ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, 

ɝɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɸ ɪɭɫɟɥ, ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨ-

ɜɢɹ ɢ ɫɨɫɬɨɹɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ Д3, 13, 25, 28]. ɊɁɍ ɭɫɬɪɚɢɜɚɸɬɫɹ ɧɚ 

ɜɨɞɨɡɚɛɨɪɚɯ ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɨɩɚɞɚɧɢɹ, ɬɪɚɜɦɢɪɨɜɚɧɢɹ ɢ ɝɢɛɟɥɢ ɥɢɱɢ-

ɧɨɤ ɢ ɦɨɥɨɞɢ ɪɵɛ, ɢ ɨɬɜɨɞɚ ɢɯ ɜ ɛɟɡɨɩɚɫɧɨɟ ɦɟɫɬɨ ɦɚɥɵɯ ɜɨɞɨɬɨɤɨɜ [57]. 

ȼ ɫɨɫɬɚɜɟ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɨɪɨɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɢɦɟɸɬɫɹ 

ɪɚɡɥɢɱɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ Д56Ж, ɝɞɟ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɣ ɡɚɛɨɪ ɜɨɞɵ ɧɚ ɨɪɨɲɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɦɚɟ-ɢɸɧɟ ɦɟɫɹɰɚɯ, ɚ ɦɢɧɢɦɚɥɶɧɵɣ 

– ɜ ɤɨɧɰɟ ɚɜɝɭɫɬɚ, ɫɨɜɩɚɞɚɸɳɢɣ ɫ ɧɟɪɟɫɬɨɦ ɪɵɛɵ ɢ ɪɚɡɜɢɬɢɟɦ ɝɢɞɪɨɛɢɨɧɬɨɜ. 

Ɉɞɧɚɤɨ, ɷɤɫɩɥɭɚɬɚɰɢɹ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɤɚɡɵɜɚɟɬ ɧɟɞɨɫɬɚɬɨɱɧɭɸ 
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ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɳɢɬɵ ɨɬ ɝɢɛɟɥɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɭɸ 60 %, ɱɬɨ ɧɟ ɫɨɨɬɜɟɬ-

ɫɬɜɭɟɬ ɧɨɪɦɚɬɢɜɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɨɯɪɚɧɵ ɦɨɥɨɞɢ ɪɵɛ Д32Ж.  

Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɨɯɪɚɧɟɧɢɹ ɦɨɥɨɞɢ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ ɬɪɟɛɭɟɬɫɹ 

ɪɚɡɪɚɛɨɬɤɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɜɯɨɞɢɥɢ ɛɵ ɪɵɛɨ-

ɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɡɚɳɢɬɨɣ ɝɢɞɪɨɛɢɨɧɬɨɜ ɨɬ ɪɚɫɯɨɞɚ ɝɨɥɨɜ-

ɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɷɤɨɧɨɦɢɸ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. 

ɉɪɢɜɟɞёɦ ɚɧɚɥɢɡ ɞɟɣɫɬɜɭɸɳɢɯ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ ɢɫ-

ɩɨɥɶɡɭɸɬɫɹ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ. Ʉɨɦɩɥɟɤɫɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɫɨ-

ɨɪɭɠɟɧɢɟ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɬɪɚɦɩɥɢɧɨɦ ɢ ɡɚɩɚɧɶɸ, ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬ ɞɨɧɧɵɣ 

ɩɨɪɨɝ, ɧɚɩɪɚɜɥɹɸɳɢɣ ɥɢɧɢɢ ɬɨɤɚ ɞɨɧɧɨɝɨ ɬɟɱɟɧɢɹ ɤ ɩɪɢɟɦɧɨɦɭ ɤɨɜɲɭ. Ʉɨɧ-

ɫɬɪɭɤɰɢɹ ɹɜɥɹɟɬɫɹ ɛɟɫɤɨɧɬɚɤɬɧɨɣ, ɢɫɩɨɥɶɡɭɟɬ ɫɬɪɭɣɧɵɟ ɬɟɱɟɧɢɹ ɩɨɬɨɤɚ, ɬɚɤɢɟ 

ɤɚɤ ɨɬɜɨɞ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɬɪɭɣ ɫ ɢɦɢɬɚɬɨɪɚɦɢ ɜ ɥɨɬɨɤ.  ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ 

ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɦɟɧɹɥɢɫɶ ɢɦɢɬɚɬɨɪɵ ɦɨɥɨɞɢ ɪɵɛ, ɤɨɬɨɪɵɟ 

ɩɨɡɜɨɥɢɥɢ ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɚ-

ɤɢɟ ɤɚɤ ɞɨɧɧɵɣ ɩɨɪɨɝ ɢ ɬɪɚɦɩɥɢɧ Д46, 100Ж. 

Ⱦɜɢɠɟɧɢɟ ɜ ɩɨɬɨɤɟ ɢɦɢɬɚɬɨɪɨɜ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

ɢɦɟɸɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ: ɧɢɡɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɳɢɬɵ ɞɨɧɧɨɣ ɦɨɥɨɞɢ, ɞɥɹ 

ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɫɟɬɧɨɝɨ ɩɨɥɨɬɧɚ, ɚ ɩɪɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ, ɫ ɤɨ-

ɬɨɪɵɦ ɩɪɨɢɫɯɨɞɢɬ ɝɢɛɟɥɶ ɦɨɥɨɞɢ. Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɜɨɞɨɡɚ-

ɛɨɪɚ ɧɚ ɬɪɚɦɩɥɢɧɟ ɬɪɟɛɭɟɬɫɹ ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɞɜɭɯɤɨɧɬɭɪ-

ɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (ɄȾɊɍ) [74], ɤɨɬɨɪɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɡɚ-

ɳɢɬɵ ɦɨɥɨɞɢ ɪɵɛɵ ɨɬ ɝɢɛɟɥɢ ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛɚɯ ɧɚɧɨɫɨɜ 

ɢ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ, ɩɨɞɚɸɳɢɯ ɜɨɞɭ ɧɚ ɨɪɨɫɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɞɜɭɯɤɨɧɬɭɪɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ 

ɜɨɞɨɡɚɛɨɪɚɯ, ɢɫɩɨɥɶɡɭɟɬ ɫɬɪɭɣɧɭɸ ɛɟɫɤɨɧɬɚɤɬɧɭɸ ɡɚɳɢɬɭ ɦɨɥɨɞɢ ɪɵɛɵ, ɩɨ-

ɞɚɱɚ ɜɨɞɵ ɧɚ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɬ ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ 

ɫɬɚɧɰɢɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɪɚɫɯɨɞɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɩɨɜɵɲɟɧɧɨɦɭ ɪɚɫɯɨɞɭ 

ɜɨɞɵ. Ʉ ɞɪɭɝɢɦ ɧɟɞɨɫɬɚɬɤɚɦ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɜɵ-

ɫɨɤɢɟ ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ ɢɡ ɧɚɫɚɞɨɜ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ 
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ɬɪɚɜɦɟ ɦɨɥɨɞɢ ɢ ɥɢɱɢɧɨɤ ɪɵɛ ɩɨ ɞɥɢɧɟ ɞɜɭɯɤɨɧɬɭɪɧɨɝɨ ɷɤɪɚɧɚ. ɉɪɢ ɫɧɢɠɟɧɢɢ 

ɫɤɨɪɨɫɬɟɣ ɢɫɬɟɱɟɧɢɹ ɷɤɪɚɧ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɛɭɞɟɬ ɡɚɫɨɪɹɬɶɫɹ ɢ ɡɚ-

ɢɥɢɜɚɬɶɫɹ.  

ɉɨɷɬɨɦɭ, ɧɚ ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɬɪɟɛɭɸɬɫɹ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜɵɫɨ-

ɤɢɟ ɧɚɩɨɪɵ ɞɥɹ ɩɪɨɦɵɜɤɢ. ɇɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟ ɢɦɟɟɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɩɨ ɞɥɢɧɟ ɞɜɭɯɤɨɧɬɭɪɧɨɝɨ ɷɤɪɚɧɚ. ȼɧɚɱɚɥɟ ɫɤɨɪɨɫɬɢ 

ɢɦɟɸɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɡɚɬɟɦ ɫɧɢɠɚɸɬɫɹ ɢɡ-ɡɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ 

ɞɥɢɧɟ ɷɤɪɚɧɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɦɟɠɞɭ ɷɤɪɚɧɨɦ ɢ ɜɧɟɲɧɟɣ ɫɪɟɞɨɣ. ɉɪɢ ɜɵɯɨɞɟ 

ɢɡ ɫɬɪɨɹ ɄȾɊɍ (ɡɚɫɨɪɟɧɢɟ, ɡɚɢɥɟɧɢɟ) ɩɨɬɪɟɛɭɟɬɫɹ ɢɡɜɥɟɱɟɧɢɟ ɟɝɨ ɢɡ-ɩɨɞ ɜɨɞɵ, 

ɪɚɡɴɟɞɢɧɟɧɢɟ ɨɬ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɨɞɴёɦ (ɚɜɬɨɤɪɚɧ ɢɥɢ ɢɧɨɟ ɝɪɭ-

ɡɨɩɨɞɴёɦɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ) ɢ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɥɨɳɚɞɤɭ ɞɥɹ 

ɪɟɦɨɧɬɚ. Ɉɞɧɚɤɨ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɩɨɥɨɠɢɬɟɥɶɧɵɦ, ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɝɢɞɪɚɜ-

ɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɜɨɤɪɭɝ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ.  

ɂɦɟɟɬɫɹ ɨɪɢɝɢɧɚɥɶɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ ɞɟɮɥɟɤɬɨɪɨɦ, ɜ ɤɨɬɨ-

ɪɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɩɪɢɧɰɢɩ ɡɚɳɢɬɵ [76]. Ɋɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣ-

ɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɡɚɳɢɳɚɬɶ ɦɨɥɨɞɶ ɪɵɛɵ ɨɬ ɩɨɩɚɞɚɧɢɹ ɜ ɜɨɞɨɡɚɛɨɪɧɵɟ ɫɨ-

ɨɪɭɠɟɧɢɹ (ɪɢɫɭɧɨɤ 1.1). 

 
 

Ɋɢɫɭɧɨɤ 1.1 - Ɋɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ ɞɟɮɥɟɤɬɨɪɨɦ 

 

 Ɋɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢɦɟɟɬ ɜɫɚɫɵɜɚɸɳɢɣ ɩɚɬɪɭɛɨɤ 1, ɡɚɝɥɭɛɥɟɧ-

ɧɵɣ ɩɨɞ ɭɪɨɜɟɧɶ, ɜɨɞɨɩɪɨɧɢɰɚɟɦɵɣ ɷɤɪɚɧ 2, ɫɪɟɞɫɬɜɨ ɞɥɹ ɨɬɜɨɞɚ ɦɨɥɨɞɢ 
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ɪɵɛɵ, ɜɵɩɨɥɧɟɧɧɨɟ ɜ ɜɢɞɟ ɝɢɞɪɨɫɦɵɜɚɬɟɥɹ 3 ɫ ɤɨɥɶɰɟɜɨɣ ɳɟɥɶɸ 4, ɪɚɫɩɨɥɨ-

ɠɟɧɧɨɝɨ ɫɨɨɫɧɨ ɜɫɚɫɵɜɚɸɳɟɦɭ ɩɚɬɪɭɛɤɭ 1 ɜɧɟ ɩɪɟɞɟɥɨɜ ɜɫɚɫɵɜɚɸɳɟɝɨ ɨɬɜɟɪ-

ɫɬɢɹ 5, ɩɨɞɜɨɞɹɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ 6, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɧɚɩɨɪɧɨɣ ɥɢɧɢɟɣ ɧɚɫɨɫɚ ɢ 

ɜɵɩɨɥɧɟɧɧɵɣ ɜɧɭɬɪɢ ɜɫɚɫɵɜɚɸɳɟɝɨ ɩɚɬɪɭɛɤɚ 1, ɫɨɨɫɧɨ ɟɦɭ, ɢ ɤɨɥɶɰɟɜɭɸ ɤɨ-

ɧɭɫɧɭɸ ɩɟɪɟɝɨɪɨɞɤɭ 7, ɜɵɩɨɥɧɟɧɧɭɸ ɤɨɚɤɫɢɚɥɶɧɨ ɜɫɚɫɵɜɚɸɳɟɦɭ ɩɚɬɪɭɛɤɭ 1, 

ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɧɭɸ ɧɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ ɩɚɬɪɭɛɤɚ 1. 

ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɫɬɪɭɤɰɢɢ ɝɢɞɪɨɫɦɵɜɚɬɟɥɹ ɜ ɜɢɞɟ ɞɜɭɯ ɱɚɲɟɨɛɪɚɡɧɵɯ ɮɨɪ-

ɦɢɪɭɟɬ ɤɨɥɶɰɟɜɭɸ ɳɟɥɶ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɪɭɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 

ɷɥɟɦɟɧɬɨɦ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɫɬɪɭɢ. ɇɟɞɨɫɬɚɬɤɨɦ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɨɬɜɨɞ 

ɦɨɥɨɞɢ ɨɬ ɜɨɞɨɩɪɢɟɦɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɝɞɟ ɡɚ ɫɱɟɬ ɫɤɨɪɨɫɬɟɣ ɜɵɲɟ ɤɪɢɬɢɱɟɫɤɢɯ 

ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɬɪɚɜɦɢɪɨɜɚɧɧɵɟ ɦɨɥɨɞɢ. Ⱦɟɮɥɟɤɬɨɪ ɫɨɡɞɚёɬ ɡɚɤɪɭɱɟɧɧɵɟ 

ɫɬɪɭɢ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬ ɩɨɜɵɲɟɧɧɭɸ ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ, ɫɧɢɠɚɸɬ ɷɮɮɟɤɬ ɪɵɛɨ-

ɡɚɳɢɬɵ.   

Ɉɞɧɚɤɨ, ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɛɟɡ ɧɚɧɟɫɟɧɢɹ ɷɤɨɥɨɝɢɱɟ-

ɫɤɨɝɨ ɭɳɟɪɛɚ ɜɨɞɨɟɦɭ ɢ ɦɨɥɨɞɢ ɪɵɛ ɢɦɢɬɢɪɨɜɚɬɶ ɟɫɬɟɫɬɜɟɧɧɭɸ ɩɪɟɝɪɚɞɭ ɜ 

ɜɢɞɟ ɜɨɞɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. Ʉɚɤ ɞɨɫɬɨɢɧɫɬɜɨ ɫɩɨɫɨɛɚ ɡɚɳɢɬɵ ɦɨɥɨɞɢ ɪɵɛɵ 

ɧɚɞɨ ɨɬɦɟɬɢɬɶ ɭɞɚɱɧɭɸ ɤɨɦɩɨɧɨɜɤɭ ɝɢɞɪɨɫɦɵɜɚɬɟɥɹ ɢ ɤɨɧɭɫɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ, 

ɩɨɡɜɨɥɹɸɳɢɯ ɤɨɦɩɥɟɤɫɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɥɨɫɤɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɬɪɭɢ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɷɤɪɚɧɵ. 

Ɋɚɡɪɚɛɨɬɚɧɨ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ [24], 

ɜɤɥɸɱɚɸɳɟɟ ɡɚɳɢɬɧɨ-ɜɨɞɨɩɪɢɟɦɧɵɣ ɷɤɪɚɧ, ɜ ɝɨɥɨɜɧɨɣ ɱɚɫɬɢ ɤɨɬɨɪɨɝɨ ɭɫɬɚ-

ɧɨɜɥɟɧ ɫɬɪɭɟɝɟɧɟɪɚɬɨɪ, ɫɨɡɞɚɸɳɢɣ ɜɞɨɥɶ ɷɤɪɚɧɚ ɬɪɚɧɡɢɬɧɨɟ ɬɟɱɟɧɢɟ. Ⱦɥɹ ɷɮ-

ɮɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɪɵɛ ɫɤɨɪɨɫɬɶ ɜɬɟɤɚɧɢɹ ɜɨɞɵ ɜ ɜɨɞɨɡɚɛɨɪ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵ-

ɲɚɬɶ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɩɥɚɜɚɧɢɹ ɞɥɹ ɧɚɢɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ ɡɚɳɢɳɚɟɦɵɯ 

ɪɵɛ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɡɚɳɢɬɧɨ-ɜɨɞɨɩɪɢɟɦɧɵɯ ɷɤɪɚɧɨɜ 

ɜɨ ɜɯɨɞɧɵɯ ɨɤɧɚɯ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɧɟ ɭɞɚёɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɡɚɞɚɧɧɵɟ 

ɫɤɨɪɨɫɬɢ ɜɬɟɤɚɧɢɹ ɜɨɞɵ ɜ ɜɨɞɨɡɚɛɨɪ. ȼɵɧɨɫ ɠɟ ɜ ɜɨɞɨɟɦ ɡɚɳɢɬɧɨ-ɜɨɞɨɩɪɢɟɦ-

ɧɨɝɨ ɷɤɪɚɧɚ ɫ ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ ɟɝɨ ɩɥɨɳɚɞɢ ɧɟ ɜɫɟɝɞɚ ɜɨɡɦɨɠɟɧ, ɝɥɚɜɧɵɦ 

ɨɛɪɚɡɨɦ, ɢɡ-ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɷɤɪɚɧ ɥɟɞɨɜɵɯ ɧɚɝɪɭɡɨɤ. 
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Ʉɪɨɦɟ ɬɨɝɨ, ɭɫɬɪɨɣɫɬɜɨ ɫɬɪɭɟɝɟɧɟɪɚɬɨɪɚ ɬɨɥɶɤɨ ɜ ɝɨɥɨɜɧɨɣ ɱɚɫɬɢ ɡɚ-

ɳɢɬɧɨ-ɜɨɞɨɩɪɢɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɷɮɮɟɤɬɢɜɧɨ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɛɨɬɟ 

ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɜɨɞɨɬɨɤɟ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜ ɜɨɞɨɟɦɟ ɬɟɱɟɧɢɣ ɦɨɥɨɞɶ ɪɵɛ ɩɨɞ-

ɬɹɝɢɜɚɟɬɫɹ ɤ ɜɨɞɨɡɚɛɨɪɭ ɫɨ ɜɫɟɣ ɚɤɜɚɬɨɪɢɢ. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɦɵɜɚ ɪɵɛ ɫ ɡɚ-

ɳɢɬɧɨ-ɜɨɞɨɩɪɢɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɱɟɧɢɟɦ ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

ɩɪɢɜɟɞɟɬ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɟɪɟɞ ɜɨɞɨɡɚɛɨɪɨɦ ɤɪɭɝɨɜɨɝɨ ɞɜɢɠɟɧɢɹ ɜɨɞɵ. 

ɇɚɤɚɩɥɢɜɚɸɳɚɹɫɹ ɩɟɪɟɞ ɜɨɞɨɡɚɛɨɪɨɦ ɦɨɥɨɞɶ ɪɵɛ, ɛɭɞɟɬ ɩɨɫɬɨɹɧɧɨ ɰɢɪɤɭɥɢ-

ɪɨɜɚɬɶ ɜ ɷɬɨɦ ɜɨɞɨɜɨɪɨɬɟ, ɩɟɪɢɨɞɢɱɟɫɤɢ, ɧɨ ɪɟɝɭɥɹɪɧɨ ɫɨɩɪɢɤɚɫɚɹɫɶ ɫ ɡɚ-

ɳɢɬɧɨ-ɜɨɞɨɩɪɢɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɬɨɦɥɟɧɧɚɹ ɪɵɛɚ ɩɪɢ ɨɱɟ-

ɪɟɞɧɨɦ ɤɨɧɬɚɤɬɟ ɫ ɩɨɫɥɟɞɧɟɣ ɧɟ ɫɦɨɠɟɬ ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ ɡɚɬɹɝɢɜɚɧɢɸ ɜ ɜɨɞɨ-

ɡɚɛɨɪ ɢ ɩɨɝɢɛɧɟɬ. 

Ⱥ.ȼ. ɂɜɚɧɨɜ, Ƚ.Ƚ. Ɏɢɥɢɩɩɨɜ, Ⱥ.Ʌ. ɗɪɫɥɟɪ Д75Ж ɪɚɡɪɚɛɨɬɚɥɢ ɪɵɛɨɡɚɳɢɬɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɫɥɚɛɨɩɪɨɬɨɱɧɨɦ ɜɨɞɨɟɦɟ, ɨɛɟɫɩɟɱɢɜɚɹ ɩɭ-

ɬɟɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɟɪɟɞ ɧɢɦɢ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ, ɢɫɤɥɸɱɚ-

ɸɳɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ ɤɨɧɬɚɤɬ ɪɚɧɧɟɣ ɩɨɤɚɬɧɨɣ ɦɨɥɨɞɢ ɫ ɡɚɳɢɬɧɨ-ɜɨɞɨ-

ɩɪɢɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. Ɋɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɤɥɸɱɚɟɬ ɡɚɳɢɬɧɨ-ɜɨɞɨ-

ɩɪɢɟɦɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ (Ɂȼɉ), ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɜ ɨɤɧɟ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟ-

ɧɢɹ ɢ ɨɛɪɚɦɥɟɧɧɭɸ ɫɨɩɥɚɦɢ ɫɬɪɭɟɝɟɧɟɪɚɬɨɪɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɩɨɩɚɪɧɨ ɢ 

ɫɢɦɦɟɬɪɢɱɧɨ ɟɟ ɨɫɢ, ɢ ɩɨɞ ɭɝɥɨɦ ɤ ɜɨɞɨɡɚɛɨɪɧɨɦɭ ɮɪɨɧɬɭ. ɇɚ ɪɢɫɭɧɤɟ 1.2 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ.  

 

Ɋɢɫɭɧɨɤ 1.2 – Ɋɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɫɥɚɛɨɩɪɨɬɨɱɧɨɝɨ ɜɨɞɨёɦɚ 

 

Ɋɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɤɥɸɱɚɟɬ ɫɟɤɰɢɢ ɡɚɳɢɬɧɨ-ɜɨɞɨɩɪɢɟɦɧɨɣ ɩɨ-

ɜɟɪɯɧɨɫɬɢ 1, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜɨ ɜɯɨɞɧɵɯ ɨɤɧɚɯ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 2. 

ɋ ɛɨɤɨɜ ɤɚɠɞɚɹ ɫɟɤɰɢɹ ɨɛɪɚɦɥɟɧɚ ɜɨɞɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ ɩɚɬɪɭɛɤɚɦɢ 3, 

https://patents.google.com/?inventor=%D0%90.%D0%92.+%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2
https://patents.google.com/patent/RU2219308C2/ru
https://patents.google.com/patent/RU2219308C2/ru
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ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɤ ɢɫɬɨɱɧɢɤɭ ɜɨɞɵ. ɇɚ ɜɨɞɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɩɚɬɪɭɛɤɚɯ 3 

ɭɫɬɚɧɨɜɥɟɧɵ ɫɨɩɥɚ ɫɬɪɭɟɝɟɧɟɪɚɬɨɪɚ 4. ȼɨɞɚ ɜɨ ɜɯɨɞɧɵɟ ɨɤɧɚ ɜɨɞɨɡɚɛɨɪɧɨɝɨ 

ɫɨɨɪɭɠɟɧɢɹ 2 ɩɨɫɬɭɩɚɟɬ, ɩɪɨɬɟɤɚɹ ɱɟɪɟɡ ɫɟɤɰɢɢ ɡɚɳɢɬɧɨ-ɜɨɞɨɩɪɢɟɦɧɨɣ ɩɨ-

ɜɟɪɯɧɨɫɬɢ 1. ɉɪɢ ɷɬɨɦ ɫɤɨɪɨɫɬɶ ɩɟɪɟɬɟɤɚɧɢɹ ɜɨɞɵ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɤɪɢɬɢɱɟ-

ɫɤɢɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɡɚɳɢɳɚɟɦɨɣ ɩɨɤɚɬɧɨɣ ɦɨɥɨɞɢ ɪɵɛ.  

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɨɛɪɚɡɨɜɚɧɢɟ 

ɬɪɟɭɝɨɥɶɧɵɯ ɡɨɧ, ɤɨɬɨɪɵɟ ɡɚ ɫɱɟɬ ɩɨɩɚɪɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫɨɩɟɥ ɫɬɪɭɟɝɟɧɟɪɚ-

ɬɨɪɚ ɧɟɪɚɜɧɨɦɟɪɧɨ ɮɨɪɦɢɪɭɸɬ ɨɛɴёɦɧɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɷɤɪɚɧɵ, ɫɨɡɞɚɜɚɹ 

ɜɨɞɨɜɨɪɨɬɧɵɟ ɨɛɥɚɫɬɢ, ɤɨɬɨɪɵɟ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɵɛɨɡɚ-

ɳɢɬɵ, ɩɪɢ ɷɬɨɦ, ɦɨɥɨɞɶ ɪɵɛɵ ɛɭɞɟɬ ɧɚɤɚɩɥɢɜɚɬɶɫɹ ɢ ɜɨɜɥɟɤɚɬɶɫɹ ɜ ɜɨɞɨɩɪɢ-

ёɦɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɡɚɛɨɪɚ ɢɡ ɷɬɢɯ ɡɨɧ, ɤɭɦɭɥɹɬɢɜɧɵɟ ɫɬɪɭɢ ɬɪɚɜɦɢɪɭɸɬ ɦɨ-

ɥɨɞɶ ɪɵɛɵ ɡɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɟɣ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɟɣ ɫɩɨ-

ɫɨɛɧɨɫɬɶɸ ɩɨɬɨɤɚ. 

Ɋɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɛɟɫɤɨɧɬɚɤɬɧɭɸ, ɧɟ ɬɪɚɜɦɢ-

ɪɭɸɳɭɸ ɡɚɳɢɬɭ ɦɨɥɨɞɢ. Ɉɧɨ ɧɟ ɢɦɟɟɬ ɞɜɢɠɭɳɢɯɫɹ ɢ ɫɟɬɱɚɬɵɯ ɷɥɟɦɟɧɬɨɜ, 

ɭɫɥɨɠɧɹɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɚ, ɩɢɬɚɹɫɶ ɢɡ ɧɚɩɨɪɧɨɣ ɫɟɬɢ ɜɨ-

ɞɨɩɨɬɪɟɛɢɬɟɥɹ, ɜɤɥɸɱɚɟɬɫɹ ɜ ɪɚɛɨɬɭ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɦɟɫɬɟ ɫ ɜɨɞɨɡɚɛɨɪɨɦ, ɱɬɨ 

ɹɜɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɤɨɧɫɬɪɭɤɰɢɢ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ.  

Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɊɁɍ ɹɜɢɥɚɫɶ ɩɪɨɬɨɬɢɩɨɦ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɨɣ ɤɨɧ-

ɫɬɪɭɤɰɢɢ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɩɪɨɬɢɜɨɬɨɤɚ.  

 

1.4 Ⱥɧɚɥɢɡ ɞɟɣɫɬɜɭɸɳɢɯ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ 

      ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ 

   

ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɬɚɛɥɢɰɚ 

1.1) ɧɚ ɸɝɟ Ɋɨɫɫɢɢ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɤ ɩɪɢɦɟɧɟɧɢɸ ɎȽȻɍ «Ⱥɡɱɟɪɪɵɛɜɨɞ» ɪɵ-

ɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɄȾɊɍ, ɊɈɉ, ɋɊɈ Д77, 78Ж, ɤɨɬɨɪɵɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭ-

ɸɬɫɹ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ. Ɉɧɢ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɤ ɩɪɢɦɟɧɟɧɢɸ ɫɨ-

ɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɧɚ ɨɪɨɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ. ȼɵɩɨɥɧɢɦ ɤɪɚɬɤɢɣ 

ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ⱦɜɭɯɤɨɧɬɭɪɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
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(ɄȾɊɍ) ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ Ɇɢɯɚɣɥɨɜɫɤɨɝɨ ɤɚ-

ɧɚɥɚ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɦɨɥɨɞɢ ɜ ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ (ɪɢɫɭ-

ɧɨɤ 1.3, ɩɪɨɟɤɬ ɄɭɛȽȺɍ). 

 
 

Ɋɢɫɭɧɨɤ 1.3 – Ɇɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ ɫ ɄȾɊɍ 200 

 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɞɜɭɯɤɨɧɬɭɪɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɦɟɧɹ-

ɟɬɫɹ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɞɥɹ ɡɚɳɢɬɵ ɥɢɱɢɧɨɤ ɢ ɦɨɥɨɞɢ ɪɵɛ ɧɚ ɨɪɨ-

ɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ. Ɇɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ ɦɚɥɵɯ ɜɨɞɧɵɯ ɨɛɴɟɤɬɚɯ ɜ ɥɸ-

ɛɵɯ ɦɨɞɢɮɢɤɚɰɢɹɯ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɪɚɫɯɨɞɟ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ 200 

ɥ/ɫ ɧɚ ɦɚɥɨɦ ɜɨɞɨɬɨɤɟ ɄȾɊɍ 200 ɢɦɟɟɬ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ: ɞɢɚɦɟɬɪ 530 ɦɦ, 

ɞɥɢɧɭ 810 ɦɦ ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɧɚɫɨɫɚ. 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɞɜɭɯɤɨɧɬɭɪɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɢɬɚɟɬɫɹ ɨɬ 

ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ Ƚɇɋ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɫɯɨɞ ɨɫɧɨɜɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ 

ɹɜɥɹɟɬɫɹ ɧɟɞɨɫɬɚɬɤɨɦ, ɬɚɤ ɤɚɤ ɪɚɫɯɨɞ ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɭɜɟɥɢɱɢɜɚ-

ɟɬɫɹ ɧɚ 8-10 %. ɋɤɨɪɨɫɬɢ ɭ ɤɨɥɥɟɤɬɨɪɚ 10 ɦ/ɫ ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ 0,3 ɦ/ɫ ɤ ɤɨɧɰɭ 

ɄȾɊɍ. Ɋɚɡɦɟɪɵ ɡɚɳɢɳɚɟɦɵɯ ɪɵɛ ɞɨ 12 ɦɦ ɜɫɟɯ ɜɢɞɨɜ. 

ɉɪɢ ɚɧɚɥɢɡɟ ɄȾɊɍ ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ: ɫɬɪɭɹ ɢɡ 

ɧɚɫɚɞɤɨɜ ɫɨɡɞɚёɬ ɧɟɪɚɜɧɨɦɟɪɧɵɟ ɨɛɴёɦɧɵɟ ɩɪɨɬɢɜɨɬɨɤɢ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ 

ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɩɥɨɬɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɷɤɪɚɧ, ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɨɜ 

ɧɟ ɫɨɯɪɚɧɹɟɬɫɹ ɤɨɦɩɚɤɬɧɨɫɬɶ ɫɬɪɭɣ; ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɧɚɩɨɪɧɨɦɭ 

ɬɪɭɛɨɩɪɨɜɨɞɭ ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ (ɪɢɫɭɧɨɤ 1.3), ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ 
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ɩɟɪɟɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɇɚɩɪɢɦɟɪ, ɜ ɩɪɨɟɤɬɟ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɁȺɈ 

«ɒɟɜɱɟɧɤɨ» Ɍɛɢɥɢɫɫɤɨɝɨ ɪɚɣɨɧɚ (ɩɪɨɟɤɬ ɄɭɛȽȺɍ, 2021ɝ.) ɫɬɨɢɦɨɫɬɶ 1-ɝɨ 

ɄȾɊɍ ɩɪɢ ɪɚɫɯɨɞɟ ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ 0,651 ɦ3/ɫ ɜ 2021ɝ ɫɨɫɬɚɜɢɥɚ – 

ɨɤɨɥɨ 500 ɬɵɫ. ɪɭɛ. Ⱦɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɄȾɊɍ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. ɋɬɪɭɣɧɵɣ ɪɵɛɨɡɚɳɢɬɧɵɣ ɨɝɨɥɨɜɨɤ (ɋɊɈ) ɭɫɬɪɚɢɜɚɟɬɫɹ ɧɚ 

ɜɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ ɧɚɫɨɫɚ (ɪɢɫɭɧɨɤ 1.4) (ɩɪɨɟɤɬ ɄɭɛȽȺɍ).  

. 

Ɋɢɫɭɧɨɤ 1.4 – Ɋɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɋɊɈ 

 

ɋɬɪɭɣɧɵɣ ɪɵɛɨɡɚɳɢɬɧɵɣ ɨɝɨɥɨɜɨɤ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɚɧɚɥɨɝɢɱɟɧ ɊɈɉ, ɤɨ-

ɬɨɪɵɣ ɨɬɥɢɱɚɟɬɫɹ ɡɚɳɢɬɧɵɦ ɜɨɞɨɩɪɨɧɢɰɚɟɦɵɦ ɷɤɪɚɧɨɦ. ɍ ɋɊɈ – ɩɪɢɦɟɧɹ-

ɟɬɫɹ ɥɢɫɬɨɜɨɣ ɩɪɨɤɚɬ «ɩɪɨɫɟɱɤɚ», ɚ ɭ ɊɈɉ – ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɟɬɤɚ ɪɚɡɦɟɪɨɦ 

ɹɱɟɟɤ 2ɯ2 ɦɦ.  

Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɵɛɨɡɚɳɢɬɧɵɯ ɨɝɨɥɨɜɤɨɜ: ɪɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɩɨ-

ɞɚɱɢ 100-200 ɥ/ɫ; ɧɚɩɨɪ ɧɚ ɪɵɛɨɡɚɳɢɬɭ ɢ ɨɱɢɫɬɤɭ ɨɬ ɦɭɫɨɪɚ 20-30 ɦ; ɞɢɚɦɟɬɪ 

ɹɱɟɣɤɢ – ɡɚɝɪɚɞɢɬɟɥɶɧɨɣ ɫɟɬɤɢ 4 ɦɦ. 

ɋɩɨɫɨɛ ɡɚɳɢɬɵ ɦɨɥɨɞɢ ɪɵɛ ɮɢɥɶɬɪɭɸɳɚɹ ɫɟɬɤɚ – ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ, ɤɨɧ-

ɬɚɤɬɧɵɣ. ɋɊɈ ɡɚɬɪɭɞɧёɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɦɚɫɫɭ – 97 ɤɝ, ɭɫɬɪɨɣ-

ɫɬɜɨ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 225 ɦɦ, ɩɪɢ 
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ɷɬɨɦ ɢɦɟɟɬɫɹ ɩɟɪɟɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɡɚ-

ɳɢɬɭ; ɬɪɚɬɢɬɫɹ ɛɨɥɟɟ 10 % ɪɚɫɯɨɞɚ; ɧɚ ɩɪɨɦɵɜɤɭ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 

1,5 % ɪɚɫɯɨɞɚ Ƚɇɋ.  

Ɋɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɋɊɈ ɢ ɊɈɉ ɦɟɬɚɥɥɨёɦɤɢ, ɫɥɨɠɧɵ ɤɨɧɫɬɪɭɤ-

ɬɢɜɧɨ, ɧɟ ɨɬɜɟɱɚɸɬ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ; ɢɦɟɸɬ ɤɨɧɬɚɤɬɧɵɟ ɱɚɫɬɢ, ɤɨ-

ɬɨɪɵɟ ɫɨɩɪɢɤɚɫɚɸɬɫɹ ɫ ɦɨɥɨɞɶɸ ɪɵɛ ɢ ɥɢɱɢɧɤɚɦɢ. ɇɚ ɜɨɞɨɡɚɛɨɪɚɯ ɦɚɥɵɯ ɜɨ-

ɞɨɬɨɤɨɜ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɧɚɩɨɪɧɨɣ ɫɟɬɢ, ɩɨɬɪɟɛ-

ɥɹɸɬ ɢɡɛɵɬɨɱɧɭɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɝɨɥɨɜɧɵɯ ɇɋ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢɡɞɟɪɠɟɤ ɢ ɡɚɜɵɲɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚ-

ɛɨɪɚ, ɢ ɧɟɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 

 Ɉɞɧɢɦ ɢɡ ɩɭɬɟɣ ɪɟɲɟɧɢɹ ɨɛɭɫɬɪɨɣɫɬɜɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɹɜ-

ɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɨɛɢɥɶɧɵɯ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɢɬɚɸɳɢɯɫɹ ɨɬ ɚɜɬɨ-

ɧɨɦɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ (ɩɟɪɟɞɜɢɠɧɵɯ, ɫɬɚɰɢɨɧɚɪɧɵɯ).  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨ-

ɪɚɯ, ɤɚɤ ɜɢɞɧɨ ɢɡ ɚɧɚɥɢɡɚ ɪɚɛɨɬ ɩɨ ɦɢɝɪɚɰɢɢ ɢ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɡɥɢɱɧɵɯ 

ɜɢɞɨɜ ɪɵɛ Ⱥɡɨɜɨ-Ʉɭɛɚɧɫɤɨɝɨ ɛɚɫɫɟɣɧɚ, ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɤɨɦɩɥɟɤɫɧɵɟ ɷɤɨ-

ɥɨɝɢɱɟɫɤɢɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɫɭɦɦɢɪɭɸɬ ɷɮɮɟɤɬ ɨɬ ɞɜɭɯ ɢ  

ɛɨɥɟɟ ɬɢɩɨɜ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɚ ɬɚɤɠɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɪɵɛɨɡɚɳɢɬɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ. 

ɋɭɦɦɚɪɧɵɣ ɷɮɮɟɤɬ ɪɵɛɨɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨ-

ɨɛɪɚɡɧɨɫɬɶɸ ɜ ɫɥɭɱɚɹɯ ɡɚɛɨɪɚ ɜɨɞɵ ɜ ɫɥɨɠɧɵɯ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɝɞɟ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɡɚɳɢɬɭ ɜɫɟɝɨ ɪɚɡɦɟɪɧɨ-ɜɢɞɨɜɨɝɨ ɦɧɨɝɨɨɛɪɚɡɢɹ ɢɯ-

ɬɢɨɮɚɭɧɵ ɨɬ ɢɤɪɵ ɢ ɩɪɟɞɥɢɱɢɧɤɢ ɞɨ ɛɨɥɟɟ ɤɪɭɩɧɨɣ ɦɨɥɨɞɢ, ɫɟɥɟɤɬɢɜɧɭɸ ɡɚ-

ɳɢɬɭ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɚɡɦɟɪɧɨ-ɜɢɞɨɜɵɯ ɝɪɭɩɩ ɪɵɛ, ɩɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ 

ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɤ ɢɯ ɡɚɳɢɬɟ. ɗɬɨ ɨɬɧɨɫɢɬɫɹ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɤ ɪɵɛɨɯɨɡɹɣ-

ɫɬɜɟɧɧɨɦɭ ɛɚɫɫɟɣɧɭ ɪ. Ʉɭɛɚɧɶ ɢ ɛɚɫɫɟɣɧɚɦ ɦɚɥɵɯ ɫɬɟɩɧɵɯ ɪɟɤ.   

ɂɦɟɸɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ȿ.ȼ. Ʉɭɡɧɟɰɨɜɚ ɢ ɞɪ. [38], Ⱥ.Ⱥ. ɑɢɫɬɹɤɨɜɚ, Ʉ.ȼ. 

Ɇɢɯɚɥɢɤɨɜɚ Д121Ж, ɤɨɬɨɪɵɟ ɩɪɟɞɥɚɝɚɟɬ ɤ ɜɧɟɞɪɟɧɢɸ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨ-

ɡɚɛɨɪɚɯ ɤɨɦɩɥɟɤɫɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɩɨɷɬɚɩɧɨɝɨ ɨɬɜɨɞɚ ɦɨ-
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ɥɨɞɢ ɨɬ ɡɨɧɵ ɜɥɢɹɧɢɹ ɜɨɞɨɡɚɛɨɪɚ. ɉ.Ⱥ. Ɇɢɯɟɟɜ ɉ.Ⱥ. Д56Ж ɩɪɟɞɥɚɝɚɟɬ ɩɪɢɦɟ-

ɧɹɬɶ ɤɨɦɩɥɟɤɫɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɪɚɡɞɟɥɹɬɶ ɧɚ ɤɨɦɛɢɧɢɪɨɜɚɧ-

ɧɵɟ ɢ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ. Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

(ɊɁɋ) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɛɴɟɞɢɧɟɧɧɭɸ ɤɨɦɩɨɧɨɜɤɭ ɞɜɭɯ ɢ ɛɨɥɟɟ ɞɨɩɨɥɧɹ-

ɸɳɢɯ ɞɪɭɝ ɞɪɭɝɚ ɬɢɩɨɜ ɤɨɧɫɬɪɭɤɰɢɣ. Ɇɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɫɨ-

ɨɪɭɠɟɧɢɹ ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ ɢ ɛɨɥɟɟ ɬɢɩɨɜ ɊɁɍ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɷɬɚɩɧɭɸ ɡɚ-

ɳɢɬɭ ɦɨɥɨɞɢ ɪɵɛ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɤ ɜɨɞɨɡɚɛɨɪɭ, ɩɪɢ ɷɬɨɦ ɧɚ 

ɤɚɠɞɨɦ ɷɬɚɩɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɨɬɜɨɞ ɡɚɳɢɳɟɧɧɨɣ ɦɨɥɨɞɢ.  

ɍɱɟɧɵɟ ɉ.Ⱥ. Ɇɢɯɟɟɜ, Ʉ.ȼ. Ɇɢɯɚɥɢɤɨɜ, Ⱥ.Ʌ. ɗɪɫɥɟɪ ɢ ɞɪ. ɜɵɩɨɥɧɢɥɢ ɚɧɚ-

ɥɢɡ ɢɦɟɸɳɢɯɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɡɚɳɢɬɭ ɦɨɥɨɞɢ 

ɪɵɛ ɢ ɭɫɬɚɧɨɜɢɥɢ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɊɁɋ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ: ɩɨɞɜɨɞɹɳɢɣ ɤɚɧɚɥ, ɮɢɥɶɬɪɭɸɳɢɣ ɷɥɟɦɟɧɬ 

(ɝɢɛɤɨɟ ɩɨɥɨɬɧɨ, ɮɢɥɶɬɪɭɸɳɚɹ ɤɚɫɫɟɬɚ, ɞɚɦɛɚ ɢ ɬ.ɞ.), ɫɟɬɱɚɬɨɟ ɭɫɬɪɨɣɫɬɜɨ 

(ɫɟɬɱɚɬɵɣ ɢɥɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɣ ɷɤɪɚɧ), ɩɪɨɧɢɰɚɟɦɚɹ ɩɪɟɝɪɚɞɚ (ȼɉɁ, ɝɢɞɪɚɜ-

ɥɢɱɟɫɤɢɣ ɷɤɪɚɧ), ɨɬɩɭɝɢɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ (ɡɜɭɤɨɜɨɟ, ɫɜɟɬɨɜɨɟ, ɗɊɁɍ ɢ ɬ.ɞ.), 

ɩɪɢɜɥɟɤɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ (ɡɜɭɤɨɜɨɟ, ɫɜɟɬɨɜɨɟ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ), ɫɟɩɚɪɢɪɭɸ-

ɳɟɟ ɭɫɬɪɨɣɫɬɜɨ (ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɢɡɥɭɱɢɧɚ), ɢ ɞɪ. ɞɥɹ ɤɨɦɩɨɧɨɜɤɢ ɪɵɛɨɡɚɳɢɬ-

ɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ɇɨ ɧɟ ɭɤɚɡɵɜɚɸɬ ɧɚ ɪɚɡɜɢɬɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɨɞɨɪɟɫɭɪɫɧɵɯ ɫɢɫɬɟɦ ɫɤɥɚɞɵɜɚɸɳɟɣɫɹ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ.  

ɇɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ ɜɨɩɪɨɫ ɪɵɛɨɡɚɳɢɬɵ ɨɫɬɚёɬɫɹ ɨɬɤɪɵɬɵɦ. ȼ ɭɫɥɨɜɢɹɯ 

ɧɚɪɚɫɬɚɸɳɟɝɨ ɞɟɮɢɰɢɬɚ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɨɤɚ ɫɬɚɧɨɜɢɬɫɹ ɚɤ-

ɬɭɚɥɶɧɵɦ ɢ ɬɪɟɛɭɟɬ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɤ ɦɟɥɢɨɪɚɬɢɜɧɵɦ ɜɨɞɨɡɚɛɨɪɚɦ ɢ ɷɤɨɥɨ-

ɝɢɱɟɫɤɨɣ ɪɵɛɨɡɚɳɢɬɵ, ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɪɭɣɧɵɯ ɪɵɛɨɡɚɳɢɬ-

ɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
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ȼɕȼɈȾɕ ɉɈ ɊȺɁȾȿɅɍ 1 

 

1. ɇɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ ɬɪɟɛɭɟɬɫɹ ɭɫɬɨɣɱɢɜɨɟ ɪɚɡɜɢɬɢɟ ɜɨɞɨɪɟɫɭɪɫɧɵɯ ɫɢ-

ɫɬɟɦ ɫ ɜɤɥɸɱɟɧɢɟɦ ɜ ɢɯ ɫɨɫɬɚɜ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɫ ɧɨɜɵɦɢ ɷɤɨɥɨ-

ɝɢɱɟɫɤɢɦɢ ɦɨɛɢɥɶɧɵɦɢ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 80-

90 % Д94Ж ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ.  

 2. Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɨɯɪɚɧɭ ɝɢɞɪɨ-

ɛɢɨɧɬɨɜ ɨɛɴɟɦɧɵɦɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɷɤɪɚɧɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɫɤɨɧ-

ɬɚɤɬɧɭɸ ɢ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɡɚɳɢɬɭ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ, ɤɨɬɨɪɵɟ 

ɩɨɡɜɨɥɹɬ ɜɵɩɨɥɧɢɬɶ:  

- ɡɚɳɢɬɭ ɝɢɞɪɨɛɢɨɧɬɨɜ ɛɟɫɤɨɧɬɚɤɬɧɵɦ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ – ɝɢɞ-

ɪɚɜɥɢɱɟɫɤɢɦɢ ɷɤɪɚɧɚɦɢ;  

- ɩɨɫɬɭɩɥɟɧɢɟ ɜɨɞɵ ɛɟɡ ɝɢɞɪɨɛɢɨɧɬɨɜ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɦɨɛɢɥɶɧɵɯ ɪɵɛɨ-

ɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɧɚɱɚɥɟ ɩɨɞɜɨɞɹɳɢɯ ɤɚɧɚɥɨɜ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ;  

- ɫɧɢɠɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɨɥɨɜɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɩɪɢ ɪɚɰɢɨɧɚɥɶ-

ɧɨɦ ɩɨɬɪɟɛɥɟɧɢɢ ɜɨɞɵ ɦɨɛɢɥɶɧɵɦɢ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ;  

- ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɪɚɛɨɬɵ ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨ-

ɛɢɥɶɧɵɯ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ; 

- ɩɪɢɦɟɧɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɛɢɥɶɧɵɯ 

ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ; 

- ɫɨɜɦɟɳɟɧɢɟ ɮɭɧɤɰɢɣ ɡɚɳɢɬɵ ɝɢɞɪɨɛɢɨɧɬɨɜ ɫ ɡɚɳɢɬɨɣ ɜɨɞɨɡɚɛɨɪɨɜ ɨɬ 

ɦɟɥɤɨɝɨ ɦɭɫɨɪɚ ɢ ɜɨɞɨɪɨɫɥɟɣ ɜ ɩɨɬɨɤɟ; 

3. ɉɪɢ ɧɚɪɚɫɬɚɸɳɟɦ ɞɟɮɢɰɢɬɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɢɡɦɟɧɟɧɢɢ ɝɢɞɪɨɥɨɝɢ-

ɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɦɚɥɵɯ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɬɪɟɛɭɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɭɫɬɨɣɱɢɜɵɯ ɜɨ-

ɞɨɪɟɫɭɪɫɧɵɯ ɫɢɫɬɟɦ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɫ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɪɵɛɨ-

ɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

4. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵ-

ɜɚɬɶ ɞɟɮɢɰɢɬ ɫɬɨɤɚ, ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɪɟɠɢɦɵ, ɪɚɫɯɨɞɵ ɧɚ ɨɪɨɲɟɧɢɟ ɜ ɫɬɜɨɪɟ 

ɜɨɞɨɡɚɛɨɪɚ ɢ ɢɡ ɷɬɢɯ ɭɫɥɨɜɢɣ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɧɨɜɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɆɊɁɍ. 
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5. Ɋɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɛɟɫɤɨɧɬɚɤɬɧɵɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɪɵɛɨɡɚɳɢɬɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɞɨɥɠɧɚ ɨɩɢɪɚɬɶɫɹ ɧɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢ 

ɦɢɝɪɚɰɢɸ ɥɢɱɢɧɤɢ ɢ ɦɨɥɨɞɢ ɪɵɛ ɜ ɩɨɬɨɤɟ ɢɫɬɨɱɧɢɤɚ ɨɪɨɲɟɧɢɹ. 

6. ɇɟɨɛɯɨɞɢɦ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɯɨɞ ɩɪɢ ɞɟɮɢɰɢɬɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɤɨɬɨ-

ɪɵɣ ɛɵ ɫɨɜɦɟɳɚɥ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɵɛɨɡɚɳɢɬɵ ɫ ɩɪɨɦɵɜɤɨɣ 

ɆɊɁɍ ɨɬ ɦɭɫɨɪɚ ɢ ɜɨɞɨɪɨɫɥɟɣ ɧɚ ɜɨɞɨɡɚɛɨɪɟ. 

7. Ⱦɥɹ ɧɨɜɵɯ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɬɪɟɛɭɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨ-

ɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɟɫɤɨɧ-

ɬɚɤɬɧɨɣ ɡɚɳɢɬɵ ɥɢɱɢɧɨɤ ɢ ɦɨɥɨɞɢ ɪɵɛ ɩɭɬёɦ ɫɨɡɞɚɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɤɪɚ-

ɧɨɜ ɩɨɜɵɲɟɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɢ ɪɚɜɧɨɦɟɪɧɨɫɬɢ.   

8. ɇɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɢɫɫɥɟɞɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɆɊɁɍ ɢ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ, ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɧɚ ɮɢɡɢ-

ɱɟɫɤɢɯ ɦɨɞɟɥɹɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɦɢɬɚɬɨɪɨɜ – ɮɢɡɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɦɨɥɨɞɢ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

32 

 

2 ɈȻɈɋɇɈȼȺɇɂȿ ȼɈȾɈɊȿɋɍɊɋɇɈɃ ɋɂɋɌȿɆɕ ɇȺ ɆȺɅɕɏ 

ȼɈȾɈɌɈɄȺɏ: ɆȿɅɂɈɊȺɌɂȼɇɕɃ ȼɈȾɈɁȺȻɈɊ – ɆɈȻɂɅɖɇȺə 

ɊɕȻɈɁȺɓɂɌȺ 

 

 

2.1 Ɋɚɡɪɚɛɨɬɤɚ ɦɨɛɢɥɶɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɪɵɛɨɡɚɳɢɬɵ ɞɥɹ  

      ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ  
 

ȼɨɞɨɪɟɫɭɪɫɧɵɟ ɫɢɫɬɟɦɵ, ɜɤɥɸɱɚɸɳɢɟ ɦɟɥɢɨɪɚɬɢɜɧɵɟ ɜɨɞɨɡɚɛɨɪɵ, 

ɞɨɥɠɧɵ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɆɊɁɍ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɧɟɨɛɯɨɞɢɦɭɸ ɩɨɞɚɱɭ ɜɨɞɵ ɧɚ ɨɪɨɫɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. ɉɪɢ ɡɚɛɨɪɟ ɜɨɞɵ ɢɡ ɦɚ-

ɥɵɯ ɜɨɞɨɬɨɤɨɜ ɭɱɢɬɵɜɚɸɬɫɹ ɫɤɨɪɨɫɬɢ, ɝɥɭɛɢɧɵ ɢ ɪɟɠɢɦɵ ɞɜɢɠɟɧɢɹ ɩɪɢ ɜɯɨɞɟ 

ɩɨɬɨɤɚ ɜ ɚɜɚɧɤɚɦɟɪɭ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. ɉɪɢ ɦɚɥɵɯ ɝɥɭɛɢɧɚɯ ɜɨɞɨ-

ɡɚɛɨɪ ɫɥɟɞɭɟɬ ɭɫɬɪɚɢɜɚɬɶ ɩɪɢ ɩɨɦɨɳɢ ɭɫɬɪɨɣɫɬɜ ɜ ɜɢɞɟ ɞɨɤɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɫ ɜɨɞɨɡɚɛɨɪɧɵɦɢ ɬɪɭɛɚɦɢ. ɇɚ ɜɯɨɞɧɨɦ ɭɱɚɫɬɤɟ ɭ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ ɭɫɬɪɚɢ-

ɜɚɸɬɫɹ ɛɟɫɤɨɧɬɚɤɬɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɆɊɁɍ. Ɋɚɡɦɟɪɵ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɜɨ-

ɞɨɡɚɛɨɪɚ ɧɚɡɧɚɱɚɸɬɫɹ ɩɨ ɤɪɢɬɢɱɟɫɤɢɦ ɫɤɨɪɨɫɬɹɦ ɞɥɹ ɦɨɥɨɞɢ ɪɵɛ, ɤɨɬɨɪɵɟ ɧɟ 

ɩɪɟɜɵɲɚɸɬ 10 l, (ɝɞɟ l – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɞɥɢɧɵ ɬɟɥɚ ɪɵɛɵ, ɡɚɳɢɳɚɟɦɨɣ 

ɧɚ ɜɨɞɨɡɚɛɨɪɟ Д93, 112Ж).  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɛɟɫɤɨɧɬɚɤɬɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɦɨɛɢɥɶɧɵɯ ɪɵɛɨɡɚɳɢɬɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɫɨɛɥɸɞɚɬɶɫɹ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 

- ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɟɬ 5 % ɪɚɫɯɨɞɚ 

ɪɟɤɢ ɜ ɦɟɠɟɧɶ ɩɪɢ 75 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ;  

- ɧɚ ɭɱɚɫɬɤɚɯ ɦɚɥɵɯ ɜɨɞɨɬɨɤɨɜ ɤɨɥɟɛɚɧɢɟ ɭɪɨɜɧɹ ɞɨɥɠɧɨ ɛɵɬɶ ɦɢɧɢɦɚɥɶ-

ɧɵɦɢ ɫ ɪɚɡɜɢɬɵɦɢ ɬɪɚɧɡɢɬɧɵɦɢ ɬɟɱɟɧɢɹɦɢ ɭ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ ɦɟɥɢɨɪɚɬɢɜ-

ɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ;  

- ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɤ ɜɨɞɨɩɪɢёɦɧɵɦ ɨɤɧɚɦ (vd – ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ) 

ɞɨɥɠɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,1ɦ/ɫ ɢ ɧɟ ɩɪɟɜɵɲɚɬɶ 0,2 ɦ/ɫ. ɉɪɢ ɛɨɥɶɲɢɯ 

ɫɤɨɪɨɫɬɹɯ ɩɨɞɯɨɞɚ ɩɨɬɪɟɛɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɷɧɟɪɝɢɢ ɞɥɹ ɫɨɡɞɚ-

ɧɢɹ ɩɪɨɬɢɜɨɬɨɤɚ, ɱɬɨ ɫɧɢɡɢɬ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɆɊɁɍ; 
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- ɩɨɞɚɱɚ ɪɚɫɯɨɞɚ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɆɊɁɍ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɦɨɛɢɥɶɧɨɣ 

(ɚɜɬɨɧɨɦɧɨɣ) ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ.  

Вɨɞɨɩɪɢёɦɧɵɟ ɨɤɧɚ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɜɨɞɨɡɚɛɨɪɚ ɹɜɥɹɸɬɫɹ 

ɜɨɞɨɩɪɢёɦɧɵɟ ɨɤɧɚ. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ NɈ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨ-

ɞɨɡɚɛɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɫɯɨɞɨɦ ɩɨɞɚɱɢ ɜɨɞɵ ɜ Ɉɋ ɢ ɡɚɜɢɫɢɬ 

ɨɬ ɞɨɩɭɫɬɢɦɨɣ ɫɤɨɪɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ [19]: 

NɈ = Qɜ / q = Qɜ / vd  ω                                                (2.1) 

ɝɞɟ Qɜ - ɪɚɫɯɨɞ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ, ɦ3/ɫ; q – ɪɚɫɯɨɞ ɜɨɞɨɩɪɢёɦɧɨɝɨ 

ɨɤɧɚ, ɦ3/ɫ; vd  - ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ; ω – ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ, ɦ2. 

ɍɪɚɜɧɟɧɢɟ (2.1) ɪɟɲɚɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ, ɬ.ɤ. 

ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɬɚɤɠɟ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɯɨɞɚ ɢ ɫɤɨɪɨɫɬɢ ω = f (q, vd). 

Ɋɚɫɯɨɞ ɜɨɞɨɩɪɢёɦɧɨɣ ɬɪɭɛɵ, ɪɚɛɨɬɚɸɳɟɣ ɜ ɧɚɩɨɪɧɨɦ ɪɟɠɢɦɟ, ɧɚɯɨɞɢɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

q = µɬɪ ω √ʹ��   ,                                        (2.2) 

ɝɞɟ µɬɪ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɬɪɭɛɵ; ω – ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ, ɦ2; z – 

ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɨɬɜɟɪɫɬɢɹ, ɦ.  

ɉɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɥɢɧɟ ɬɪɭɛɵ l/d =3-5 (d - ɞɢɚɦɟɬɪ, ɦ, l – ɞɥɢɧɚ ɬɪɭɛɵ, 

ɦ) ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ µɬɪ = 0,82, ɤɚɤ ɞɥɹ ɜɧɟɲɧɟɝɨ ɰɢɥɢɧɞɪɢ-

ɱɟɫɤɨɝɨ ɧɚɫɚɞɚ.  

ȿɫɥɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɥɢɧɚ ɬɪɭɛɵ l/d ≥ 5, ɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɪɚɫɫɱɢ-

ɬɵɜɚɟɬɫɹ, ɤɚɤ ɞɥɹ ɤɨɪɨɬɤɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɨ ɮɨɪɦɭɥɟ:  

                              µ = 
ଵ√Ʃ �  ,                                        (2.3) 

ɝɞɟ Ʃ�– ɫɭɦɦɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɩɨ 

ɞɥɢɧɟ ɢ ɦɟɫɬɧɵɟ ɩɨɬɟɪɢ. 

ɋɭɦɦɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɹ ɤɨɪɨɬɤɨɣ ɬɪɭɛɵ ɛɭɞɟɬ [29]:  ∑� = �ɪ + � ɤ + λ �ௗ  + �ɜɯ       .                               (2.4)  
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ɝɞɟ �ɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɲёɬɤɢ; � ɤ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟ-

ɧɢɹ ɤɨɧɭɫɚ; �ɜɯ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɪɭɛɵ; � – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɛɟɡɧɚɩɨɪɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɜ ɤɚɱɟɫɬɜɟ ɜɨɞɨɩɪɢɟɦɧɵɯ 

ɨɤɨɧ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ, ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚ-

ɟɬɫɹ ɢɡ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ:  

q = İ σ m b √ʹ� H3/2,                                           (2.5) 

ɝɞɟ İ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɫɬɪɭɢ; σ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ; 

m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; b – ɲɢɪɢɧɚ ɩɨɪɨɝɚ, ɦ; H – ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɦ. 

Ɋɚɡɦɟɪɵ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɢ ɩɨɪɨɝɚ ɜɨɞɨɫɥɢɜɚ ɧɚɯɨɞɢɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɩɪɨɩɭɫɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɫɤɨɪɨɫɬɢ ɦɟɧɶɲɟ ɤɪɢɬɢɱɟɫɤɢɯ 

ɞɥɹ ɦɨɥɨɞɢ. 

Пɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ. Ⱦɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɧɚɫɚɞɤɨɜ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɥɥɟɤɬɨɪ, ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟɦ. Ʉɨɥɥɟɤɬɨɪ 

ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɩɨɥɨɣ ɩɪɢɬɨɱɧɨɣ ɪɟɲɟɬɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɜɯɨɞɟ ɩɪɢ-

ёɦɧɨɝɨ ɨɤɧɚ ɢɥɢ ɩɨɪɨɝɟ ɜɨɞɨɫɥɢɜɚ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɪɟɲɟɬɤɢ ɤɨɥɥɟɤɬɨɪɚ ɡɚɜɢ-

ɫɢɬ ɨɬ ɡɚɩɨɥɧɟɧɢɹ ɪɟɲɟɬɤɢ, ɫɨɨɬɧɨɲɟɧɢɹ ɞɢɚɦɟɬɪɚ ɨɬɜɟɪɫɬɢɣ ɤ ɟё ɬɨɥɳɢɧɟ 

[19, 29]. Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢɬɨɱɧɨɣ ɪɟɲёɬɤɢ ɩɨ ɞɚɧɧɵɦ Belimo 

ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ 2,19-3,80 ɢɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ ɂ.ȿ. ɂɞɟɥɶɱɢɤɚ [29]. 

Ʉɨɥɥɟɤɬɨɪ ɧɟ ɨɤɚɡɵɜɚɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɬɪɭɣɧɨɦɭ ɩɨɬɨɤɭ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ 

ɧɚɫɚɞɤɨɜ, ɬ.ɤ. ɧɚɫɚɞɤɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɧɚ ɫɚɦɨɦ ɤɨɥɥɟɤɬɨɪɟ. Ʉɨɥɥɟɤɬɨɪ ɧɚɯɨ-

ɞɢɬɫɹ ɡɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɷɤɪɚɧɨɦ ɢ ɧɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ ɪɵɛɨɡɚ-

ɳɢɬɵ. 

Ɇɚɬɟɪɢɚɥ ɤɨɥɥɟɤɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ, ɧɚ ɤɨɬɨɪɨɦ 

ɭɫɬɪɚɢɜɚɸɬɫɹ ɜɧɟɲɧɢɟ ɤɨɧɢɱɟɫɤɢ ɫɯɨɞɹɳɢɟɫɹ ɧɚɫɚɞɤɢ l/d =3-5 ɫ ɫɨɨɫɧɨ ɪɚɫ-

ɩɨɥɨɠɟɧɧɵɦɢ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ – ɤɨɧɢɱɟɫɤɢɦɢ ɤɨɧɭɫɚɦɢ, 

ɤɨɬɨɪɵɟ ɬɚɤɠɟ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ. Ʉɨɧɭɫɚ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫɨ-

ɨɫɧɨ ɤ ɧɚɫɚɞɤɚɦ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɬɜɟɬɧɵɟ ɪɟɲɟɬɤɢ, ɤɨɬɨɪɵɟ ɡɚɳɢɳɚɸɬ 
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ɜɨɞɨɡɚɛɨɪ ɨɬ ɜɨɞɨɪɨɫɥɟɣ ɢ ɩɥɚɜɚɸɳɟɝɨ ɦɭɫɨɪɚ ɢɥɢ ɜɦɟɫɬɨ ɪɟɲɟɬɤɢ ɭɫɬɪɚɢɜɚ-

ɸɬɫɹ ɧɚ Ƚ ɨɛɪɚɡɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 

ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɷɬɨ ɨɫɧɨɜɧɨɣ ɷɥɟɦɟɧɬ ɆɊɁɍ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɤɪɚɧɨɜ. Ʉɨɥɢɱɟ-

ɫɬɜɨ ɷɤɪɚɧɨɜ ɫɨɜɟɬɭɟɬ ɤɨɥɢɱɟɫɬɜɭ ɧɚɫɚɞɤɨɜ ɫ ɨɬɜɟɬɧɵɦɢ ɤɨɧɭɫɚɦɢ, ɭɫɬɪɚɢɜɚ-

ɟɦɵɯ ɫɨɨɫɧɨ. ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɜɵɩɨɥɧɹɟɬ ɞɜɟ ɮɭɧɤɰɢɢ: ɫɨɡɞɚɧɢɹ ɧɚɩɨɪɨɜ 

ɞɥɹ ɡɚɳɢɬɵ ɝɢɞɪɨɛɢɨɧɬɨɜ ɢ ɡɚɳɢɬɵ ɚɜɚɧɤɚɦɟɪɵ ɜɨɞɨɡɚɛɨɪɚ ɨɬ ɡɚɫɨɪɟɧɢɹ.  

Ɋɚɫɯɨɞ ɤɨɥɥɟɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ ɧɚɫɚɞɤɨɜ, ɩɨ ɮɨɪ-

ɦɭɥɟ:  

Q k = ∑ q n ,.                                         (2.6) 

ɇɚɩɨɪ ɜ ɤɨɥɥɟɤɬɨɪɟ Hk ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɫɨɫɨɦ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ: 

Hk = Hɇɋ - hɎ - hl    ,                                   (2.7) 

ɝɞɟ Hɇɋ – ɧɚɩɨɪ ɧɚ ɧɚɫɨɫɟ, ɦ; hɎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɮɢɥɶɬɪɟ, ɦ;  hl – ɩɨɬɟɪɢ 

ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ ɜ ɩɨɞɚɸɳɢɯ ɲɥɚɧɝɚɯ, ɦ 

ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɪɢɧɢɦɚɟɬɫɹ ɤɪɭɝɥɨɣ ɢɥɢ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ 

(ɪɢɫɭɧɨɤ 2.1).  
ʤ) 

 

ʥ) 

 

ʦ) 

 

Ⱥ) – ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ, Ȼ) ɢ ȼ) – ɤɪɭɝɥɵɟ ɜɨɞɨɩɪɢёɦɧɵɟ ɨɤɧɚ. 
1-ɜɨɞɨɡɚɛɨɪɧɚɹ ɬɪɭɛɚ; 2 – ɤɨɥɥɟɤɬɨɪ ɜ ɜɢɞɟ 8- ɭɝɨɥɶɧɨɣ ɪɚɦɵ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ; 

3 – ɤɨɧɢɱɟɫɤɢɟ ɜɨɞɨɫɬɪɭɣɧɵɟ ɫɯɨɞɹɳɢɟɫɹ ɧɚɫɚɞɤɢ 

 

Ɋɢɫɭɧɨɤ 2.1 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɫ ɧɚɫɚɞɤɚɦɢ ɢ ɤɨɧɭɫɚɦɢ 
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ɇɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟ ɭɫɬɪɚɢɜɚɸɬɫɹ ɧɚɫɚɞɤɢ ɩɨ ɪɹɞɧɨɣ, ɲɚɯɦɚɬɧɨɣ ɢɥɢ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɯɟɦɚɦ. ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɚɜɬɨɧɨɦɧɨɣ 

ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɤɨɬɨɪɚɹ ɡɚɛɢɪɚɟɬ ɜɨɞɭ ɢɡ ɚɜɚɧɤɚɦɟɪɵ ɢ ɱɟɪɟɡ ɦɟɯɚɧɢɱɟɫɤɢɣ 

ɮɢɥɶɬɪ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ ɩɨɞɚёɬ ɜ ɤɨɥɥɟɤɬɨɪ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɫɨɡɞɚɜɚɹ ɧɚɩɨɪ, ɤɨ-

ɬɨɪɵɣ ɬɪɚɬɢɬɫɹ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɤɪɚɧɨɜ, ɨɛɟɫɩɟɱɢɜɚɹ ɝɢɞ-

ɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɨɥɨɞɢ ɭ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨ-

ɞɨɡɚɛɨɪɚ. Ɋɟɲёɬɤɚ ɩɨɫɬɨɹɧɧɨ ɩɪɨɦɵɜɚɟɬɫɹ ɫɬɪɭɹɦɢ ɨɛɪɚɬɧɨɝɨ ɬɨɤɚ ɜɨɞɵ. 

Пɨɬɨɤɨɮɨɪɦɢɪɭɸщɢɟ ɷɥɟɦɟɧɬɵ. Ʉ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦ 

ɨɬɧɨɫɹɬɫɹ ɤɨɧɭɫɚ 8, ɨɛɪɚɡɭɸɳɢɟ ɩɪɨɬɢɜɨɬɨɤɢ ɜ ɜɢɞɟ ɮɚɤɟɥɨɜ ɪɚɫɩɵɥɚ ɫɬɪɭɣ-

ɧɵɯ ɩɨɬɨɤɨɜ. ɋɬɪɭɢ ɨɬ ɤɨɧɭɫɨɜ ɧɚɩɪɚɜɥɟɧɵ ɧɚɜɫɬɪɟɱɭ ɨɫɧɨɜɧɨɦɭ ɩɨɬɨɤɭ ɦɟ-

ɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ (ɪɢɫɭɧɨɤ 2.2). 

 

 2– ɤɨɥɥɟɤɬɨɪ; 3 – ɜɨɞɨɫɬɪɭɣɧɵɟ ɧɚɫɚɞɤɢ; 4 – ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɷɤɪɚɧ;  
8 – ɤɨɧɭɫɚ; 11 – ɪɟɲёɬɤɚ 

 

Ɋɢɫɭɧɨɤ 2.2 – Ɉɛɪɚɡɨɜɚɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɤɪɚɧɨɜ 

 

Ɋɚɫɫɬɚɧɨɜɤɚ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɤɨɥɥɟɤɬɨɪɟ ɢɦɟɟɬ ɛɨɥɶ-

ɲɨɟ ɡɧɚɱɟɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ. 
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Ʉɨɧɭɫɚ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɨɬɞɟɥɶɧɨ ɢ ɪɚɡɦɟɳɚɬɶɫɹ ɧɚ ɨɬɜɟɬɧɭɸ ɪɟɲёɬɤɭ (Ƚ ɨɛ-

ɪɚɡɧɵɣ ɷɥɟɦɟɧɬ), ɤɨɬɨɪɚɹ ɩɨɜɬɨɪɹɟɬ ɤɨɧɬɭɪ ɤɨɥɥɟɤɬɨɪɚ. ɇɚ ɨɬɜɟɬɧɨɣ ɪɟɲёɬɤɟ 

ɤɨɧɭɫɵ ɤɪɟɩɹɬɫɹ ɫɨɨɫɧɨ ɧɚɫɚɞɤɚɦ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɧɚ ɤɨɥɥɟɤɬɨɪɟ, ɤɨɬɨɪɵɟ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ ɜɨɞɵ ɧɚ ɤɨɧɭɫɵ ɮɨɪɦɢɪɭɸɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɷɤɪɚɧɵ. 

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɹɜɥɹɸɬɫɹ: ɪɚɫ-

ɯɨɞ ɧɚɫɚɞɤɢ; ɭɝɨɥ ɤɨɧɭɫɧɨɫɬɢ ɧɚɫɚɞɤɢ; ɪɚɫɫɬɨɹɧɢɟ ɧɚɫɚɞɤɢ ɞɨ ɤɨɧɭɫɚ; ɭɝɨɥ ɤɨ-

ɧɭɫɚ. Ɋɚɫɯɨɞ ɧɚɫɚɞɤɢ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɢɫɬɟɱɟɧɢɹ ɩɨɞ ɭɪɨɜɟɧɶ Д19Ж: 

q ɧ = µɧ  ωɧ  √ ଶ��    ,                                        (2.8) 

ɝɞɟ q ɧ – ɪɚɫɯɨɞ ɢɫɬɟɱɟɧɢɹ ɢɡ ɤɨɧɢɱɟɫɤɢ ɫɯɨɞɹɳɟɣɫɹ ɧɚɫɚɞɤɢ, ɦ3/ɫ; µɧ - ɤɨɷɮ-

ɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɧɚɫɚɞɤɢ; Ɋ – ɞɚɜɥɟɧɢɟ ɜ ɧɚɫɚɞɤɟ, ɇ/ɦ2; ρ - ɩɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3. 

ɉɨ ɮɨɪɦɭɥɟ (2.8) ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɬɢɜɨɬɨɤɨɜ; 

ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɧɚɫɚɞɤɢ; ɜɟɥɢɱɢɧɚ ɞɚɜɥɟɧɢɹ ɩɪɨɬɢɜɨɬɨɤɚ.  

Ɋɚɡɦɟɪɵ ɢ ɪɚɫɫɬɚɧɨɜɤɚ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɤɨɥɥɟɤɬɨɪɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɦ ɩɭɬɟɦ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɚɛɨɪɚɬɨɪɧɚɹ 

ɭɫɬɚɧɨɜɤɚ (ɪɚɡɞɟɥ 3). 

 

Ɋɚɡɪɚɛɨɬɤɚ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɩɨɫɨɛɚ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɡɚɳɢɬɵ  

ɥɢɱɢɧɨɤ ɢ ɦɨɥɨɞɢ ɪɵɛ 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɫɩɨɫɨɛɟ ɡɚɳɢɬɵ ɦɨ-

ɥɨɞɢ ɪɵɛ ɨɬ ɩɨɩɚɞɚɧɢɹ ɜ ɜɨɞɨɡɚɛɨɪ, ɜɤɥɸɱɚɸɳɟɦ ɨɛɪɚɡɨɜɚɧɢɟ ɝɢɞɪɚɜɥɢɱɟ-

ɫɤɨɝɨ ɷɤɪɚɧɚ ɩɟɪɟɞ ɜɨɞɨɩɪɢɟɦɧɵɦ ɨɤɧɨɦ ɫ ɩɨɦɨɳɶɸ ɫɬɪɭɣ ɢɡ ɜɨɞɨɫɬɪɭɣɧɵɯ 

ɧɚɫɚɞɨɤ ɤɨɥɥɟɤɬɨɪɚ ɢ ɫɨɡɞɚɧɢɟ ɩɪɨɬɢɜɨɬɨɤɚ, ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɧɚɜɫɬɪɟɱɭ ɜɨɞɨɡɚ-

ɛɨɪɧɨɦɭ ɩɨɬɨɤɭ ɫɨ ɫɤɨɪɨɫɬɹɦɢ, ɩɪɟɜɵɲɚɸɳɢɦɢ ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɧɨɝɨ ɩɨɬɨɤɚ 

ɢ ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ ɤɪɢɬɢɱɟɫɤɢɟ ɡɚɳɢɳɚɟɦɵɯ ɪɵɛ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɬɜɨɞ ɪɵɛ 

ɢɡ ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɜɨɞɨɡɚɛɨɪɚ ɜ ɛɟɡɨɩɚɫɧɭɸ ɡɨɧɭ ɜɨɞɨɢɫɬɨɱɧɢɤɚ.  

ɉɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɜɨɞɨɫɬɪɭɣɧɵɯ ɧɚɫɚɞɨɤ ɫɨɡɞɚɸɬɫɹ ɫɤɨɪɨɫɬɢ ɜ ɞɢɚɩɚɡɨɧɟ 

17-20 ɦ/ɫ, ɤɨɬɨɪɵɟ ɩɨɞɚɸɬ ɜɨɞɭ, ɨɱɢɳɟɧɧɭɸ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɩɨɞ 
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ɞɚɜɥɟɧɢɟɦ 0,1-0,3 Ɇɉɚ ɧɚɜɫɬɪɟɱɭ ɩɨɬɨɤɭ ɜɨɞɨɡɚɛɨɪɚ. Ɂɚ ɧɚɫɚɞɤɚɦɢ ɫɨɨɫɧɨ ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ 3-10 ɫɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɬɨɤɨɨɛɪɚɡɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɜ ɜɢɞɟ ɤɨ-

ɧɭɫɨɜ ɫ ɜɟɪɲɢɧɚɦɢ ɨɛɪɚɳɟɧɧɵɟ ɜ ɫɬɨɪɨɧɭ ɜɨɞɨɫɬɪɭɣɧɵɯ ɧɚɫɚɞɨɤ. Ɂɚ ɤɨɧɭ-

ɫɚɦɢ ɨɛɪɚɡɭɸɬɫɹ ɫɤɨɪɨɫɬɢ ɫɬɪɭɣɧɵɯ ɩɨɬɨɤɨɜ ɧɟ ɛɨɥɟɟ 10 ɦ/ɫ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɷɤɪɚɧɵ ɫ ɪɚɜɧɨɦɟɪɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɩɪɨɬɢɜɨɬɨɤɚ ɩɨ ɠɢɜɨɦɭ 

ɫɟɱɟɧɢɸ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ. 

Ɇɨɛɢɥɶɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɟɪɟɞ ɜɨɞɨɡɚɛɨɪ-

ɧɵɦ ɨɤɧɨɦ 1 (ɪɢɫɭɧɨɤ 2.3).  

 

Ɋɢɫɭɧɨɤ 2.3 – Ɇɨɛɢɥɶɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

ɆɊɁɍ ɫɨɫɬɨɢɬ ɢɡ ɤɨɥɥɟɤɬɨɪɚ 2 ɫ ɜɨɞɨɫɬɪɭɣɧɵɦɢ ɧɚɫɚɞɤɚɦɢ 3 ɞɥɹ ɫɨɡɞɚ-

ɧɢɹ ɡɚɳɢɬɧɨɝɨ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ 4 (ɪɢɫɭɧɨɤ 2.3). ɆɊɁɍ 

ɢɦɟɟɬ ɚɜɬɨɧɨɦɧɭɸ ɫɢɫɬɟɦɭ ɨɱɢɫɬɤɢ ɢ ɩɨɞɚɱɢ ɜɨɞɵ. ɋɨɞɟɪɠɢɬ ɚɜɚɧɤɚɦɟɪɭ 5, 

ɢɦɟɟɬ ɮɢɥɶɬɪ 6 ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ ɢ ɧɚɫɨɫ 7. ɇɚ ɤɨɥɥɟɤɬɨɪɟ 2 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɨɜ ɢ ɮɨɪɦɵ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɨɤɧɚ ɜɨ-

ɞɨɫɬɪɭɣɧɵɟ ɧɚɫɚɞɤɢ 3, ɫɨɨɫɧɨ ɤɨɬɨɪɵɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3-10 ɫɦ ɪɚɫɩɨɥɚɝɚɸɬɫɹ 

ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɜ ɜɢɞɟ ɤɨɧɭɫɨɜ 8 ɫ ɭɝɥɨɦ ɪɚɫ-

ɬɜɨɪɚ 60-130º ɫ ɜɟɪɲɢɧɚɦɢ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɜ ɢɯ ɫɬɨɪɨɧɭ, ɫɨɡɞɚɸɳɢɟ ɩɪɨɬɢɜɨ-

ɬɨɤɢ. ɉɪɨɬɢɜɨɬɨɤɢ ɧɚɩɪɚɜɥɟɧɧɵ ɧɚɜɫɬɪɟɱɭ ɜɨɞɨɡɚɛɨɪɧɨɦɭ ɩɨɬɨɤɭ ɫɨ ɫɤɨɪɨ-

ɫɬɹɦɢ, ɩɪɟɜɵɲɚɸɳɢɦɢ ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɢ ɧɟ ɩɪɟɜɵɲɚɸɳɢɟ ɤɪɢ-

ɬɢɱɟɫɤɢɟ ɫɤɨɪɨɫɬɢ ɡɚɳɢɳɚɟɦɵɯ ɪɵɛ, ɨɛɟɫɩɟɱɢɜɚɹ ɨɬɜɨɞ ɪɵɛ ɢɡ ɡɨɧɵ ɞɟɣɫɬɜɢɹ 
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ɜɨɞɨɡɚɛɨɪɚ ɜ ɛɟɡɨɩɚɫɧɭɸ ɡɨɧɭ 9 ɜɨɞɨɢɫɬɨɱɧɢɤɚ 10. ɇɚ ɨɫɧɨɜɚɧɢɹɯ ɤɨɧɭɫɨɜ 8 

ɭɫɬɚɧɨɜɥɟɧɚ ɪɟɲɟɬɤɚ 11 ɫ ɭɡɥɚɦɢ 12, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɫɨɨɫɧɨ ɰɟɧɬɪɨɜ 

ɤɨɧɭɫɨɜ 8 ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨɞɨɫɬɪɭɣɧɵɦ ɧɚɫɚɞɤɚɦ 3. ɇɢɠɧɹɹ ɱɚɫɬɶ ɤɨɥɥɟɤ-

ɬɨɪɚ 2 ɫ ɩɨɦɨɳɶɸ ɲɚɪɧɢɪɚ 13 ɜ ɜɢɞɟ ɩɚɡɚ ɫɨɟɞɢɧɟɧɚ ɫ ɧɢɠɧɟɣ ɱɚɫɬɶɸ ɜɨɞɨ-

ɩɪɢёɦɧɨɝɨ ɨɤɧɚ 1. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɵ ɷɤɪɚɧɚ 4 ɦɨɝɭɬ ɛɵɬɶ ɩɪɹɦɨɭɝɨɥɶɧɵɦɢ ɢɥɢ ɤɜɚɞ-

ɪɚɬɧɵɦɢ, ɢɥɢ ɤɪɭɝɥɵɦɢ (ɪɢɫɭɧɨɤ 2.4).  

 

 

Ɋɢɫɭɧɨɤ 2.4 – ɍɫɬɚɧɨɜɤɚ ɫɬɪɭɟɮɨɪɦɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ 

Ɂɚɳɢɬɚ ɝɢɞɪɨɛɢɨɧɬɨɜ ɜɨɞɨɬɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɬɧɨɫɬɶɸ ɷɤɪɚɧɚ, ɪɚɡɦɟ-

ɪɚɦɢ ɢ ɮɨɪɦɨɣ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ 1 ɜɨɞɨɡɚɛɨɪɚ, ɦɟɫɬɨɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɨɞɨ-

ɡɚɛɨɪɚ ɜ ɜɨɞɨɬɨɤɟ (ɛɨɤɨɜɨɣ, ɬɭɩɢɤɨɜɵɣ), ɮɨɪɦɨɣ ɤɨɥɥɟɤɬɨɪɚ 2 ɢ ɪɚɫɫɬɚɧɨɜɤɨɣ 

ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ.  

Ɋɚɫɫɬɚɧɨɜɤɚ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ (ɜɨɞɨɫɬɪɭɣɧɵɟ ɧɚɫɚɞɤɢ 3 ɢ 

ɤɨɧɭɫɵ 8) ɩɪɢɧɢɦɚɟɬɫɹ ɥɸɛɨɣ: ɥɢɧɟɣɧɨɣ, ɲɚɯɦɚɬɧɨɣ ɢɥɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ, 

ɩɪɢ ɷɬɨɦ ɜɨɞɨɫɬɪɭɣɧɵɟ ɧɚɫɚɞɤɢ 3 ɫɨɜɦɟɫɬɧɨ ɫ ɤɨɧɭɫɚɦɢ 8 ɫɨɡɞɚɸɬ ɡɚɳɢɬɧɵɣ 

ɨɛɴɟɦɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɷɤɪɚɧ 4 ɫ ɪɚɜɧɨɦɟɪɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɩɪɨɬɢɜɨɬɨɤɚ ɩɨ 

ɠɢɜɨɦɭ ɫɟɱɟɧɢɸ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ 1 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɧɟɝɨ Δ+ L = 0,5-0,7 

ɦ, ɝɞɟ Δ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɬɪɭɣɧɨɝɨ ɧɚɫɚɞɤɚ 3 ɞɨ ɜɟɪ-

ɲɢɧɵ ɤɨɧɭɫɚ 8; L– ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɲɢɧɵ ɭɝɥɚ ɤɨɧɭɫɚ 8 ɞɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɷɤɪɚɧɚ 4.  
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Ʉɨɥɥɟɤɬɨɪ 2 ɢɦɟɟɬ ɪɚɡɦɟɪɵ ɦɟɧɶɲɟ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɨɤɧɚ 1 ɧɚ 5-10 ɫɦ. Ʉɨɥ-

ɥɟɤɬɨɪ ɫɨɟɞɢɧɟɧ ɫ ɩɨɦɨɳɶɸ ɲɚɪɧɢɪɚ 11 ɫ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ 

1 ɜɨɞɨɡɚɛɨɪɚ, ɬɚɤɨɟ ɤɪɟɩɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɜɨ ɜɪɟɦɹ ɡɚɳɢɬɵ ɥɢɱɢɧɨɤ ɢ ɦɨɥɨɞɢ 

ɪɵɛ ɭɩɪɚɜɥɹɬɶ ɧɚɤɥɨɧɨɦ ɤɨɥɥɟɤɬɨɪɚ ɨɬ 60 ɞɨ 90 º ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɧɚɛɟɝɚɸ-

ɳɟɝɨ ɩɨɬɨɤɚ ɜɨɞɨɡɚɛɨɪɚ, ɩɪɢ ɷɬɨɦ ɫɤɨɪɨɫɬɢ ɜ ɜɨɞɨɩɪɢёɦɧɨɦ ɨɤɧɟ ɜɨɞɨɡɚɛɨɪɚ 

ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɚɩɚɡɨɧ 0,1-0,2 ɦ/ɫ.  

ɉɪɢ ɢɫɬɟɱɟɧɢɢ ɜɨɞɵ ɢɡ ɧɚɫɚɞɤɨɜ ɨɛɪɚɡɭɸɬɫɹ ɫɬɪɭɢ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɜ ɰɟɧɬɪ 

ɤɨɧɭɫɨɜ. ɉɪɢ ɷɬɨɦ ɨɛɪɚɡɭɸɬɫɹ ɨɛɴɟɦɧɵɟ ɩɪɨɬɢɜɨɬɨɤɢ, ɤɨɬɨɪɵɟ ɩɨɥɧɨɫɬɶɸ ɩɟ-

ɪɟɤɪɵɜɚɸɬ ɨɬɜɟɪɫɬɢɟ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ (ɪɢɫɭɧɤɢ 2.4 ɚ, ɛ). Ʉɨɥɥɟɤɬɨɪ ɩɨ-

ɜɬɨɪɹɟɬ ɤɨɧɬɭɪ ɜɨɞɨɩɪɢɟɦɧɨɝɨ ɨɤɧɚ, ɩɪɢ ɷɬɨɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɫɚɞɤɨɜ ɞɨ ɤɨ-

ɧɭɫɨɜ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɪɚɜɧɨɦɟɪɧɨɟ ɞɚɜɥɟɧɢɟ 

ɨɛɴɟɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ ɧɚ ɥɢɱɢɧɤɢ ɢ ɦɨɥɨɞɶ ɪɵɛ, ɤɨɬɨɪɵɟ ɫɤɚɩɥɢɜɚɟɬɫɹ ɭ ɜɨ-

ɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ. Ɋɟɲёɬɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɨɬ ɩɨɩɚɞɚɧɢɹ ɦɟɥɤɨɝɨ ɦɭ-

ɫɨɪɚ ɢ ɜɨɞɨɪɨɫɥɟɣ ɜ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɤɨ-

ɧɭɫɨɜ ɫɨɨɫɧɨ ɧɚɫɚɞɤɚɦ. Ɋɟɲёɬɤɚ ɨɱɢɳɚɟɬɫɹ ɨɬ ɦɭɫɨɪɚ ɧɟɩɪɟɪɵɜɧɵɦ ɨɛɪɚɬɧɵɦ 

ɬɨɤɨɦ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ.  

Ɂɚɳɢɬɚ ɝɢɞɪɨɛɢɨɧɬɨɜ ɞɨɫɬɢɝɚɟɬɫɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɟɣ ɨɛɪɚɬɧɨɝɨ ɬɨɤɚ 

ɩɪɢ ɫɨɭɞɚɪɟɧɢɢ ɫɬɪɭɢ ɨ ɤɨɧɭɫɵ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɨɜ. Ʉɢɧɟɬɢɱɟɫɤɚɹ 

ɷɧɟɪɝɢɹ ɨɛɴɟɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ ɨɤɚɡɵɜɚɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɥɢɱɢɧɨɤ 

ɢ ɦɨɥɨɞɢ ɪɵɛ ɤ ɨɤɧɭ, ɤɨɬɨɪɵɟ ɫɤɚɩɥɢɜɚɸɬɫɹ ɧɚ ɧɟɤɨɬɨɪɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɜɨ-

ɞɨɩɪɢɟɦɧɵɯ ɨɤɨɧ, ɢ ɞɚɥɟɟ ɬɪɚɧɡɢɬɧɵɦ ɩɨɬɨɤɨɦ ɢɫɬɨɱɧɢɤɚ ɨɬɜɨɞɹɬɫɹ ɜ ɛɟɡ-

ɨɩɚɫɧɨɟ ɦɟɫɬɨ ɨɬ ɜɨɞɨɡɚɛɨɪɚ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɚ ɪɵɛɨɡɚɳɢɬɵ ɩɨɬɨɤɨ-

ɮɨɪɦɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɞ ɭɝɥɨɦ α ɤ ɧɚɛɟɝɚɸɳɟɦɭ ɩɨ-

ɬɨɤɭ.  

Ⱦɟɥɟɧɢɟ ɩɨɬɨɤɚ ɧɚ ɤɨɧɭɫɚɯ ɢ ɫɥɨɠɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɫɬɪɭɣ ɩɨɫɥɟ ɤɨɧɭɫɨɜ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɜɧɨɦɟɪɧɨɟ ɞɚɜɥɟɧɢɟ ɨɛɪɚɬɧɨɝɨ ɬɨɤɚ ɜɨɞɵ ɢ ɞɨɫɬɚɬɨɱɧɭɸ ɩɥɨɬ-

ɧɨɫɬɶ ɩɨ ɠɢɜɨɦɭ ɫɟɱɟɧɢɸ, ɩɪɢ ɷɬɨɦ ɥɢɱɢɧɤɢ ɢ ɦɨɥɨɞɶ ɪɵɛ ɧɟ ɫɨɩɪɢɤɚɫɚɸɬɫɹ 

ɫ ɷɥɟɦɟɧɬɚɦɢ ɆɊɁɍ, ɚ ɨɬɬɚɥɤɢɜɚɸɬɫɹ ɨɬ ɧɟɝɨ, ɱɟɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɫɤɨɧɬɚɤɬ-

ɧɵɣ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ.   

 



 

 

41 

 

2.2 Ɍɟɨɪɟɬɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɦɨɛɢɥɶɧɨɝɨ  

       ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɆɊɁɍ ɨɫɧɨɜɚɧ ɧɚ ɫɨɡɞɚɧɢɢ ɜɢɪɬɭɚɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬ-

ɧɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɭ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ. ɋɬɪɭɢ ɢɡ ɧɚɫɚɞɤɨɜ, ɫɨ-

ɭɞɚɪɹɹɫɶ ɫ ɤɨɧɭɫɚɦɢ, ɨɛɪɚɡɭɸɬ ɩɥɨɫɤɢɟ ɫɬɪɭɣɧɵɟ ɬɟɱɟɧɢɹ, ɩɨɜɬɨɪɹɹ ɮɨɪɦɭ 

ɤɨɧɭɫɨɜ. ɉɥɨɫɤɢɟ ɬɟɱɟɧɢɹ ɤɨɧɭɫɨɜ ɫɤɥɚɞɵɜɚɸɬɫɹ, ɮɨɪɦɢɪɭɸɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 

ɷɤɪɚɧɵ ɩɪɨɬɢɜɨɬɨɤɚ Д19Ж.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɬɟɱɟɧɢɹ ɢɡ ɧɚɫɚɞɤɨɜ ɢ ɫɨɭɞɚɪɟɧɢɹ ɫɬɪɭɢ ɫ ɰɟɧɬɪɨɦ ɤɨɧɭɫɚ 

ɧɚ ɪɚɡɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɜ ɫɟɱɟɧɢɹɯ ɨɬ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɨɤɧɚ ɨɛɪɚɡɭɸɬɫɹ ɜɢɪɬɭ-

ɚɥɶɧɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɷɤɪɚɧɵ. ɑɟɦ ɛɥɢɠɟ ɷɤɪɚɧ ɤ ɤɨɧɭɫɭ, ɬɟɦ ɛɨɥɶɲɟɣ ɤɢɧɟ-

ɬɢɱɟɫɤɢɣ ɷɧɟɪɝɢɟɣ ɨɧ ɨɛɥɚɞɚɟɬ. ɋɬɪɭɢ ɩɟɪɟɯɨɞɹɬ ɜ ɩɥɨɫɤɢɟ ɬɟɱɟɧɢɹ ɫ ɪɚɜɧɨ-

ɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥёɧɧɵɦ ɫɤɨɪɨɫɬɹɦɢ ɩɪɨɬɢɜɨɬɨɤɚ, ɤɨɬɨɪɵɣ ɨɤɚɡɵɜɚɟɬ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɟ ɩɪɨɞɜɢɠɟɧɢɸ ɦɨɥɨɞɢ ɪɵɛ ɤ ɜɨɞɨɩɪɢёɦɧɨɦɭ ɨɤɧɭ ɜɨɞɨɡɚɛɨɪɚ. Ƚɢɞ-

ɪɚɜɥɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɥɨɫɤɢɯ ɬɟɱɟɧɢɣ ɦɨɠɧɨ ɫɱɢɬɚɸɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦɢ, 

ɩɪɢ ɤɨɬɨɪɵɯ ɫɬɪɭɢ ɨɫɬɚɸɬɫɹ ɤɨɦɩɚɤɬɧɵɦɢ ɜ ɩɪɟɞɟɥɚɯ ɷɤɪɚɧɚ, ɚ ɦɨɥɨɞɶ ɪɵɛ ɧɟ 

ɩɪɟɨɞɨɥɟɜɚɟɬ ɟɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ Д29Ж.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɩɪɨɬɢɜɨɬɨɤɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɩɨɬɨ-

ɤɨɨɛɪɚɡɨɜɚɬɟɥɟɦ ɥɢɱɢɧɤɚɦ ɢ ɦɨɥɨɞɢ ɪɵɛ, ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɬɟɨɪɟɦɨɣ ɢɦɩɭɥɶɫɚ 

ɫɢɥ. ɉɪɢ ɢɫɬɟɱɟɧɢɢ ɫɬɪɭɢ ɢɡ ɧɚɫɚɞɤɢ ɞɟɣɫɬɜɭɟɬ ɫɢɥɚ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɜ ɜɟɪɲɢɧɭ 

ɤɨɧɭɫɚ, ɨɛɪɚɡɭɸɬɫɹ ɩɥɨɫɤɢɟ ɬɟɱɟɧɢɹ ɩɪɢ ɫɯɨɞɟ ɫɬɪɭɢ ɫ ɤɨɧɭɫɚ, ɫɨɡɞɚɸɬ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɟ ɜ ɜɢɞɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ, ɪɢɫɭɧɨɤ 2.5.  

 

Ɋɢɫɭɧɨɤ 2.5 – ɋɯɟɦɚ ɤ ɭɪɚɜɧɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ 
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ɉɪɢ ɢɫɬɟɱɟɧɢɢ ɠɢɞɤɨɫɬɢ ɢɡ ɧɚɫɚɞɤɢ ɧɚ ɤɨɧɭɫ ɞɟɣɫɬɜɢɟ ɫɢɥɵ ɫɨɜɩɚɞɚɟɬ ɫ 

ɧɚɩɪɚɜɥɟɧɢɟɦ ɭɫɤɨɪɟɧɢɹ ɩɨ ɨɫɢ Ɉɏ, ɬɨɝɞɚ ɨɫɧɨɜɧɨɟ ɭɪɚɜɧɟɧɢɟ ɞɢɧɚɦɢɤɢ ɩɨ 

ɜɬɨɪɨɦɭ ɡɚɤɨɧɭ ɇɶɸɬɨɧɚ ɜ ɜɟɤɬɨɪɧɨɣ ɮɨɪɦɟ, ɛɭɞɟɬ: �⃗ = m 
ௗ�⃡ௗ� ,                                                        (2.9) 

ɝɞɟ �⃗ – ɩɪɨɟɤɰɢɹ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɠɢɞɤɨɫɬɶ ɩɨ ɨɫɢ Ɉɏ, ɇ; m – ɦɚɫɫɚ ɠɢɞ-

ɤɨɫɬɢ, ɤɝ; ௗ� ⃡  ⃗ௗ� – ɜɟɤɬɨɪ ɭɫɤɨɪɟɧɢɹ ɩɨ ɨɫɢ ɢɫɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɦ/ɫ2.    

ɍɪɚɜɧɟɧɢɟ (2.9) ɩɪɢɜɨɞɢɬɫɹ ɤ ɬɟɨɪɟɦɟ ɢɡɦɟɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ 

ɫɬɪɭɢ, ɤɨɬɨɪɚɹ ɞɥɹ ɫɥɭɱɚɹ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɢ ɩɪɢ ɫɨɭɞɚɪɟɧɢɢ ɫ ɤɨɧɭɫɨɦ, 

ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ: �  ⃗ vt− �  ⃗ vo = ∫ �⃗�௢ dt , …………………………(2.10) 

ɝɞɟ vt  ɢ vo – ɫɤɨɪɨɫɬɢ ɢɧɟɪɰɢɢ ɫɬɪɭɢ ɠɢɞɤɨɫɬɢ ɜ ɤɨɧɟɱɧɵɣ ɢ ɧɚɱɚɥɶɧɵɣ ɦɨ-

ɦɟɧɬ ɜɪɟɦɟɧɢ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɢ, ɦ/ɫ. 

ɂɡɦɟɧɟɧɢɟ ɩɪɨɟɤɰɢɢ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɧɚ ɤɚɤɭɸ-ɥɢɛɨ ɨɫɶ ɪɚɜɧɨ ɩɪɨ-

ɟɤɰɢɢ ɧɚ ɬɭɠɟ ɨɫɶ ɢɦɩɭɥɶɫɚ ∫ �⃗�௢ dt ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ. ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɫɬɪɭɢ 

ɧɚ ɤɨɧɭɫ, ɬɟɨɪɟɦɚ ɢɡɦɟɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɩɪɢɧɢɦɚɟɬ ɜɢɞ:  

F cos β = ρ vo qɧ – ρ v1 Q1 cos β1– ρ v2 Q2 cos β2 ,              (2.11) 

ɝɞɟ F – ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɤɨɧɭɫ, ɇ; β – ɭɝɨɥ ɤɨɧɭɫɚ, ɝɪɚɞ.; β1; β2 – ɭɝɥɵ 

ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɤɨɧɭɫɚ, ɝɪɚɞ.; qɧ –ɪɚɫɯɨɞ ɢɫɬɟɱɟɧɢɹ ɢɡ ɧɚɫɚɞɤɢ, ɦ3/ɫ; Q1 ɢ Q2 – 

ɪɚɫɯɨɞɵ ɜ ɜɟɬɜɹɯ ɤɨɧɭɫɚ, ɦ3/ɫ.  

ɉɪɢ ɧɚɩɪɚɜɥɟɧɢɢ ɫɬɪɭɢ ɜ ɰɟɧɬɪ ɤɨɧɭɫɚ ɢ ɭɝɥɚɯ β1 = β2, ɢɦɟɟɦ qɧ  = Q1+ Q2. 

ɉɪɢ β = 0, cos β = 1, ɩɨɥɭɱɚɟɦ: Q1   = Q2 = qɧ /2.  

ɍɪɚɜɧɟɧɢɟ (2.2.3) ɩɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɢɜɨɞɢɬɫɹ ɤ ɜɢɞɭ: 

F = ρ vΔ qɧ – 
ଵଶ ρ v1 qɧ cos β1 – 

ଵଶ ρ v2 qɧ cos β2 .                  (2.12) 

ɝɞɟ vΔ -  ɫɤɨɪɨɫɬɶ ɩɟɪɟɞ ɤɨɧɭɫɨɦ, ɦ/ɫ. 

ɂɡ (2.12) ɩɨɥɭɱɚɟɦ ɭɪɚɜɧɟɧɢɟ ɞɟɣɫɬɜɢɹ ɫɢɥɵ ɧɚ ɤɨɧɭɫ: 
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F = ρ qɧ [vΔ – 0,5 cos β1 (v1 –v2) ]  ,                           (2.13) 

 ɤɨɬɨɪɨɟ ɩɪɢ v = v1 = v2, ɛɭɞɟɬ:  

                                              F = ρ qɧ [vΔ –cos β1v).                                         (2.14) 

ɉɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɢ ɤɪɭɝɥɨɣ ɫɬɪɭɢ ɩɪɨɢɫɯɨɞɢɬ ɟё ɪɚɫɲɢɪɟɧɢɟ ɢ ɩɨ 

ɦɟɪɟ ɞɜɢɠɟɧɢɹ ɜ ɫɬɪɭɸ ɜɨɜɥɟɤɚɸɬɫɹ ɧɨɜɵɟ ɱɚɫɬɢɱɤɢ ɠɢɞɤɨɫɬɢ ɢɡ ɜɧɟɲɧɟɣ 

ɫɪɟɞɵ. Ɇɚɫɫɚ ɫɬɪɭɢ ɜɨɡɪɚɫɬɚɟɬ, ɚ ɟё ɫɤɨɪɨɫɬɶ ɭɦɟɧɶɲɚɟɬɫɹ. ɇɚ ɪɢɫɭɧɨɤ 2.6 

ɞɚɧɚ ɫɯɟɦɚ ɢɫɬɟɱɟɧɢɹ ɢɡ ɧɚɫɚɞɤɢ.  

 

Ɋɢɫɭɧɨɤ 2.6 –Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɢɫɬɟɱɟɧɢɹ ɫɬɪɭɢ ɩɨɞ ɭɪɨɜɟɧɶ 

 

ɉɨɥɸɫ ɫɬɪɭɢ ɩɨ Ƚ.ɉ. Ⱥɛɪɚɦɨɜɢɱɭ [2] ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɯɨ =  
଴,ଶ9�  rɨ ,                                                           (2.15) 

ɝɞɟ ɯɨ – ɩɨɥɸɫ ɫɬɪɭɢ, ɦ; ɚ – ɤɨɧɫɬɚɧɬɚ (0,07- 0,08); rɨ – ɪɚɞɢɭɫ ɧɚɫɚɞɤɢ, ɦ. 

ȼ ɩɨɥɸɫɟ ɮɨɪɦɢɪɭɸɬɫɹ ɹɞɪɨ, ɝɞɟ ɫɤɨɪɨɫɬɢ ɫɬɪɭɢ ɨɫɬɚɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦɢ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯɨ. Ⱦɥɢɧɚ ɧɚɱɚɥɶɧɨɝɨ ɭɱɚɫɬɨɤ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.ə. Ɇɢ-

ɥɨɜɢɱɚ [52]: 

 ɯɧ  = 6 do ,                                               (2.16) 

ɝɞɟ do – ɞɢɚɦɟɬɪ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɧɚɫɚɞɤɚ, ɦ  

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚɫɚɞɤɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ Δ ɨɬ ɤɨɧɭɫɚ ɜ ɞɢɚɩɚɡɨɧɟ ɯɨ <  Δ ≤ ɯɧ 

ɫɤɨɪɨɫɬɶ ɫɬɪɭɢ vo ɛɭɞɟɬ ɜɟɥɢɱɢɧɨɣ ɩɨɫɬɨɹɧɧɨɣ, ɢ ɪɚɜɧɨɣ ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ 
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ɢɡ ɧɚɫɚɞɤɢ ɜ ɜɵɯɨɞɧɨɦ ɫɟɱɟɧɢɢ. ɂ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɞɨɩɭɫɬɢɬɶ, ɱɬɨ ɫɤɨ-

ɪɨɫɬɶ ɫɨɭɞɚɪɟɧɢɹ ɫɬɪɭɢ ɨ ɤɨɧɭɫ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ. vΔ = 

v0  ɢ ɮɨɪɦɭɥɚ (2.14), ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 

                    F = ρ qɧ [vɧ –cos β1v)                                          (2.17) 

ɉɪɢ Δ > ɯɧ ɫɤɨɪɨɫɬɢ ɭɦɟɧɶɲɚɸɬɫɹ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɦɚɫɫɵ ɫɬɪɭɢ.  

Ɂɚ ɧɚɱɚɥɶɧɵɦ ɭɱɚɫɬɤɨɦ ɢɞɟɬ ɨɫɧɨɜɧɨɣ ɭɱɚɫɬɨɤ, ɝɞɟ ɫɤɨɪɨɫɬɶ ɫɬɪɭɢ ɢɡɦɟ-

ɧɹɟɬɫɹ ɩɨ ɝɢɩɟɪɛɨɥɢɱɟɫɤɨɦɭ ɡɚɤɨɧɭ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ɏ.ə. Ɇɢɥɨ-

ɜɢɱɚ:  

vl =  İ 
�нௗн�  ,                                             (2.18) 

ɝɞɟ vo – ɫɤɨɪɨɫɬɶ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɚɫɚɞɤɢ, ɦ/ɫ; İ = 6 (ɤɨɧɫɬɚɧɬɚ).       

ɇɚɣɞёɦ ɫɤɨɪɨɫɬɢ vΔ ɢ v0, ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɜ ɭɪɚɜɧɟɧɢɟ (2.14). ɂɡ ɭɪɚɜɧɟɧɢɹ 

(2.18), ɩɨɥɭɱɢɦ: 

vΔ=  vɧ İ dɧ  / Δ.                                             (2.19) 

ȼ ɭɪɚɜɧɟɧɢɢ (2.2.9) ɩɪɨɢɡɜɟɞёɦ ɡɚɦɟɧɭ:   

F = ρ qɧ [vɧ İ dɧ / Δ – qɧ cos β1 / π dɤ įɤ)  ,                       (2.20) 

ɝɞɟ įɤ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɫɬɪɭɢ ɧɚ ɫɯɨɞɟ ɫ ɤɨɧɭɫɚ, ɦ; dɤ – ɞɢɚɦɟɬɪ ɤɨɧɭɫɚ, ɦ. 

Ɂɚɦɟɧɹɹ ɪɚɫɯɨɞ ɢɫɬɟɱɟɧɢɹ ɱɟɪɟɡ ɫɤɨɪɨɫɬɶ ɢ ɩɥɨɳɚɞɶ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɭ-

ɱɚɟɦ ɮɨɪɦɭɥɭ ɞɥɹ ɪɟɚɤɰɢɢ ɨɞɧɨɣ ɫɬɪɭɢ ɩɪɨɬɢɜɨɬɨɤɚ:  

F = ρ qɧ vɧ (İ dɧo / Δ – dɧ
2 cos β1 / 4 dɤ įɤ) ,                       (2.21) 

Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ Ⱥ = İ dɧ / Δ – do
2 cos β1 / 4 dɤ įɤ, ɩɨɥɭɱɢɦ: 

F = Ⱥ ρ qɧ vɧ  .                                                                        (2.22) 

ɉɨɫɥɟ ɭɩɪɨɳɟɧɢɹ (2.21) ɩɨɥɭɱɚɟɦ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ (2.22) ɞɥɹ ɨɞɧɨɣ 

ɫɬɪɭɢ ɢɫɬɟɱɟɧɢɹ. ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɆɊɁɍ ɢɦɟɟɬ Nɫ ɧɚɫɚɞɤɨɜ ɢ ɩɥɨɫɤɢɯ 

ɫɬɪɭɣ ɢɫɬɟɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɫɭɦɦɚɪɧɭɸ ɪɟɚɤɰɢɸ F Ɋ ɨɩɪɟɞɟɥɢɦ ɢɡ (2.22):  

F ɪ = Nɫ Ⱥ ρ qɧ vɧ 
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ɍɪɚɜɧɟɧɢɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɦɟɠɞɭ ɩɪɨɬɢɜɨɬɨɤɨɦ ɆɊɁɍ ɢ ɩɨɬɨɤɨɦ ɜɨɞɨ-

ɡɚɛɨɪɚ ɧɚ ɭɱɚɫɬɤɟ, ɝɞɟ ɪɚɡɦɟɳɚɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɷɤɪɚɧ, ɢɦɟɟɬ ɜɢɞ:  

a ρ Q v - Nɫ Ⱥ ρ qɧ vɧ = 0.                                   (2.23) 

ɝɞɟ Nɫ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɲɬ. 

ɍɪɚɜɧɟɧɢɟ (2.23) ɩɨɡɜɨɥɹɬ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ 

ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ. Ɋɚɫ-

ɫɬɨɹɧɢɟ, ɝɞɟ ɪɚɡɦɟɳɚɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɷɤɪɚɧ ɩɪɨɢɫɯɨɞɢɬ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ 

ɧɚɯɨɞɢɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɦ ɩɭɬɟɦ.  

 

2.3 ɉɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢɫɬɟɦɵ  

      ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɫ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɪɵɛɨɡɚɳɢɬɨɣ  

 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɟ 

ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɜ ɊɎ, ɚ ɩɪɢ ɨɪɨɲɟɧɢɢ ɩɨɥɭ-

ɱɚɟɬɫɹ 2 ɭɪɨɠɚɹ ɜ ɝɨɞ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɤɪɚɹ ɩɪɨɬɟɤɚɟɬ ɪɟɤɚ Ʉɭɛɚɧɶ ɫ ɤɪɭɩɧɵɦɢ 

ɩɪɢɬɨɤɚɦɢ ɪ. Ʌɚɛɚ ɢ ɪ. Ȼɟɥɚɹ ɢ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɦɚɥɵɯ ɪɟɤ.  

Ɇɟɥɢɨɪɚɬɢɜɧɵɟ ɜɨɞɨɡɚɛɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɦɚɥɵɯ ɪɟɤɚɯ ɧɟ ɫɨɜɟɪ-

ɲɟɧɧɵ, ɦɧɨɝɢɟ ɧɟ ɢɦɟɸɬ ɚɜɚɧɤɚɦɟɪ, ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɚɪɟɜɲɢɦɢ ɊɁɍ, ɧɟ ɨɬɜɟ-

ɱɚɸɳɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɧɨɪɦɚɦ ɢ ɬɪɟɛɨɜɚɧɢɹ Д11, 21, 22, 30Ж. ɍɱɟɧɵɦɢ Ʉɭɛɚɧ-

ɫɤɨɝɨ ȽȺɍ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɜɧɟɞɪɟɧɵ ɦɟɥɢɨɪɚɬɢɜɧɵɟ ɜɨɞɨɡɚɛɨɪɵ ɫ ɪɵɛɨɡɚɳɢɬ-

ɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɞɥɹ ɦɚɥɵɯ ɜɨɞɨɬɨɤɨɜ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɨɛɳɢɟ ɷɤɨɥɨɝɨ-ɦɟ-

ɥɢɨɪɚɬɢɜɧɵɟ ɩɪɢɡɧɚɤɢ, ɬɚɤɢɟ ɤɚɤ ɩɥɚɜɧɵɣ ɜɯɨɞ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɛɟɫɤɨɧɬɚɤɬ-

ɧɵɦɢ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛ 

ɢ, ɤɚɤ, ɫɥɟɞɫɬɜɢɟ, ɦɟɧɶɲɢɟ ɪɚɡɦɟɪɵ ɚɜɚɧɤɚɦɟɪ ɝɨɥɨɜɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ. 

ɇɚɢɛɨɥɟɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɟɱɧɭɸ ɷɤɨɫɢɫɬɟɦɭ ɨɤɚɡɵɜɚɟɬ ɫɧɢɠɟɧɢɟ 

ɫɬɨɤɚ ɦɚɥɵɯ ɪɟɤ Д32, 35, 36Ж. ɂɡɴɹɬɢɟ ɫɬɨɤɚ 0,5-2,0 ɦɥɧ. ɦ3 ɧɚ ɨɪɨɲɟɧɢɟ ɧɟɝɚ-

ɬɢɜɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢɫɬɟɦɟ ɦɚɥɵɯ ɪɟɤ ɢ, ɨɫɨɛɟɧɧɨ, ɩɪɢ ɫɥɨ-

ɠɢɜɲɟɦɫɹ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɞɟɮɢɰɢɬɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ.  
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Ⱦɚɞɢɦ ɨɰɟɧɤɭ ɫɬɨɤɚ ɪ. ɋɢɧɸɯɚ ɨɬɤɭɞɚ ɡɚɛɢɪɚɟɬɫɹ ɜɨɞɚ ɧɚ ɨɪɨɲɟɧɢɟ ɦɟ-

ɥɢɨɪɚɬɢɜɧɵɦ ɜɨɞɨɡɚɛɨɪɨɦ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɧɚɢɛɨɥɟɟ ɬɢɩɢɱɧɨɣ, ɢ ɨɬ-

ɧɨɫɹɳɭɸɫɹ ɤ ɦɚɥɵɦ ɪɟɤɚɦ ɛɚɫɫɟɣɧɚ ɪ. Ʉɭɛɚɧɶ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɥɢɫɶ ɭ 

ɫɬ. Ⱥɥɟɤɫɟɟɜɫɤɨɣ. ɂɫɬɨɤ ɪ. ɋɢɧɸɯɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɫɟɜɟɪɧɵɯ ɫɤɥɨɧɨɜ Ȼɨɥɶɲɨɝɨ 

Ʉɚɜɤɚɡɫɤɨɝɨ ɯɪɟɛɬɚ ɧɚ ɜɵɫɨɬɟ 920 ɦ ɢ ɜɩɚɞɚɟɬ ɜ ɪ. ɑɚɦɥɵɤ ɜ 25 ɤɦ ɨɬ ɟё ɭɫɬɶɹ. 

ȼ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ ɞɨɥɢɧɚ ɪ. ɋɢɧɸɯɚ ɢɦɟɟɬ V- ɨɛɪɚɡɧɭɸ ɮɨɪɦɭ. ȼ ɫɪɟɞɧɟɦ ɢ 

ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɞɨɥɢɧɚ ɜɨɞɨɬɨɤɚ ɩɪɢɧɢɦɚɟɬ ɬɪɚɩɟɰɟɢɞɚɥɶɧɭɸ ɮɨɪɦɭ, ɭɞɨɛ-

ɧɭɸ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɜɨɞɨɡɚɛɨɪɚ. ɒɢɪɢɧɚ ɞɨɥɢɧɵ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 350-500 ɦ ɞɨ 

2-3 ɤɦ. Ɋɭɫɥɨ ɲɢɪɢɧɨɣ 1-3 ɦ ɜ ɜɟɪɯɨɜɶɹɯ ɫɥɨɠɟɧɨ ɝɚɥɟɱɧɢɤɨɦ ɢ ɩɨ ɦɟɪɟ ɞɜɢ-

ɠɟɧɢɹ ɜɧɢɡ ɩɨ ɬɟɱɟɧɢɸ ɪɚɫɲɢɪɹɟɬɫɹ, ɞɨɫɬɢɝɚɹ ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ 10-20 ɦ. ɇɚ 

ɭɱɚɫɬɤɟ ɜɨɞɨɡɚɛɨɪɚ ɪɟɤɚ ɢɦɟɟɬ ɲɢɪɢɧɭ 12 ɦ.  

ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜ ɦɟɠɟɧɶ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 0,2 ɦ ɜ ɜɟɪɯɨɜɶɟ ɢ ɞɨ 0,5-1,0 ɦ ɜ 

ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ. ɋɤɨɪɨɫɬɶ ɜ ɩɨɥɨɜɨɞɶɟ ɛɨɥɟɟ 1,0 ɦ/ɫ. ɒɢɪɢɧɚ ɪɭɫɥɚ 6 ɦ, ɝɥɭ-

ɛɢɧɚ 1,5 ɦ. Ȼɟɪɟɝɚ ɩɨɥɨɝɢɟ, ɜɵɫɨɬɨɣ ɞɨ 1,5 ɦ, ɡɚɬɨɩɥɹɟɦɵɟ ɩɪɢ ɜɵɫɨɤɢɯ ɝɨɪɢ-

ɡɨɧɬɚɯ. ȼ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɦ ɫɨɫɬɚɜɟ ɜɡɜɟɲɟɧɧɵɯ ɧɚɧɨɫɨɜ ɩɪɟɨɛɥɚɞɚɸɬ ɩɵ-

ɥɟɜɚɬɵɟ ɢ ɢɥɢɫɬɵɟ ɱɚɫɬɢɰɵ, ɮɪɚɤɰɢɢ ɦɟɧɟɟ 0,1-0,05 ɦɦ (28,4 %). ȼ ɞɨɧɧɵɯ 

ɨɬɥɨɠɟɧɢɹɯ ɩɪɟɨɛɥɚɞɚɟɬ ɩɟɫɨɤ ɫ ɪɚɡɦɟɪɨɦ ɮɪɚɤɰɢɣ 1,0-0,5 ɦɦ (16,2 %).  

Ɋɭɫɥɨ ɪɟɤɢ ɧɚ ɢɫɫɥɟɞɭɟɦɨɦ ɭɱɚɫɬɤɟ ɤɚɧɚɥɢɡɢɪɨɜɚɧɨ ɢ ɩɪɹɦɨɥɢɧɟɣɧɨɟ. 

ȼɨɞɧɵɣ ɪɟɠɢɦ ɧɚɪɭɲɟɧ, ɫɬɨɤ ɪɟɤɢ ɡɚɪɟɝɭɥɢɪɨɜɚɧ ɡɟɦɥɹɧɵɦɢ ɞɚɦɛɚɦɢ. Ⱦɥɹ 

ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɜɵɛɢɪɚɟɬɫɹ ɫɬɜɨɪ, ɝɞɟ ɢɫɫɥɟɞɨɜɚɥɨɫɶ ɝɨɞɨɜɨɟ ɢ 

ɜɧɭɬɪɢɝɨɞɨɜɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ. ɉɚɪɚɦɟɬɪɵ ɢ ɜɟɥɢɱɢɧɵ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɜ 

ɪɚɫɱёɬɧɨɦ ɫɬɜɨɪɟ ɜɨɞɨɡɚɛɨɪɚ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 2.3.1. 

Ɍɚɛɥɢɰɚ 2.1 – ɉɚɪɚɦɟɬɪɵ ɢ ɜɟɥɢɱɢɧɵ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɜ ɫɬɜɨɪɟ ɜɨɞɨɡɚɛɨɪɚ 

Ɋɟɤɚ-ɩɭɧɤɬ 

ɉɥɨɳɚɞɶ 
ɜɨɞɨɫɛɨɪɚ, 

ɤɦ2 

ɉɚɪɚɦɟɬɪɵ ɤɪɢɜɨɣ 

Ɉɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɏɚɪɚɤɬɟɪɢ-

ɫɬɢɤɚ ɫɬɨɤɚ 

Ƚɨɞɨɜɨɣ ɫɬɨɤ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ, ɪ % 

50 75 95 

Q0, ɦ3/ɫ ɋЯ ɋЬ Q, ɦ3/ɫ 1,84 1,40 0,91 

Ɋ. ɋɢɧɸɯɚ 762 1,93 0,38 2 ɋЯ А, ɦɥɢ.ɦ3 58,0 44,2 28,7 

 

ȼ ɫɬɜɨɪɟ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɝɨɞɨɜɨɣ ɫɬɨɤ 75 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɫɨɫɬɚɜɥɹɟɬ 44,2 ɦɥɧ. ɦ3. Ɂɚɛɨɪ ɜɨɞɵ ɜ Ɉɋ ɧɟ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ 10 % ɝɨɞɨɜɨɝɨ 
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ɫɬɨɤɚ ɪɟɤɢ, ɬ.ɤ. ɜ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɧɚɛɥɸɞɚɟɬɫɹ ɦɟɠɟɧɶ, ɞɟɮɢɰɢɬ ɜɨɞɧɵɯ 

ɪɟɫɭɪɫɨɜ. ɉɨɷɬɨɦɭ, ɧɭɠɧɨ ɢɦɟɬɶ ɜɧɭɬɪɢɝɨɞɨɜɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɝɨɞɚ 75 

% ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ, ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɦ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɨɜ 

ɨɪɨɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɢ ɫɥɭɠɢɬ ɞɥɹ ɪɚɫɱɟɬɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ. ȼɧɭɬɪɢɝɨɞɨɜɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɫɬɨɤɚ ɩɨ ɦɟɫɹɰɚɦ ɞɥɹ ɪɟɤɢ ɋɢɧɸɯɚ ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 2.3.2.  

Ɍɚɛɥɢɰɚ 2.2 – ȼɧɭɬɪɢɝɨɞɨɜɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ 75 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ   
ȼɨɞ-

ɧɨɫɬɶ 

Ɋɚɡɦɟɪ-

ɧɨɫɬɶ 

Ɇɟɫɹɱɧɵɣ ɫɬɨɤ 

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

 

75% 
% 4,0 7,4 18,4 16,6 13,2 10,7 7,0 3,7 3,5 4,1 6,4 5,0 100 

ɦ3/ɫ 0,66 1,22 3,03 2,74 2,18 1,76 1,15 0,61 0,58 0,68 1,05 0,82 1,40 

ɦɥɧ. 
ɦ3 

1,77 3,27 8,12 7,33 5,83 4,72 3,09 1,63 1,55 1,81 2,83 2,21 44,2 

 

ɉɨ ɞɚɧɧɵɦ ɜɧɭɬɪɢɝɨɞɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɹɹ ɫɬɨɤɚ 75 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɭɫɬɚ-

ɧɚɜɥɢɜɚɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɩɨ ɫɟɡɨɧɚɦ, ɝɞɟ ɧɚ ɨɪɨɫɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɫ 

ɦɚɪɬɚ ɩɨ ɫɟɧɬɹɛɪɶ ɩɪɢɯɨɞɢɬɫɹ – 69,6 % ɫɬɨɤɚ ɫ ɦɚɤɫɢɦɭɦɨɦ ɜ ɦɚɪɬɟ, ɝɞɟ ɟɝɨ 

ɱɚɫɬɶ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɨɪɨɲɟɧɢɟ ɤɭɥɶɬɭɪ (ɬɚɛɥɢɰɚ 2.2). Ɇɢɧɢɦɚɥɶɧɵɣ ɫɬɨɤ ɩɪɢ-

ɭɪɨɱɟɧ ɤ ɦɟɠɟɧɧɨɦɭ ɩɟɪɢɨɞɭ, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɨɪɨɲɟɧɢɟ. ɂɡ 

ɚɧɚɥɢɡɚ ɫɬɨɤɚ ɪ. ɋɢɧɸɯɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ.  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢɫɬɟɦɵ ɧɚ 

ɪ. ɋɢɧɸɯɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɪɚɫɱёɬɧɨɣ ɫɬɨɤ 75 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɦɚɟ-

ɢɸɧɶ, ɤɨɝɞɚ ɧɚɛɥɸɞɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɤɚɬ ɥɢɱɢɧɨɤ ɢ ɦɨɥɨɞɢ ɪɵɛ. ȼ ɷɬɨɬ 

ɩɟɪɢɨɞ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɝɥɭɛɢɧɵ ɩɨɬɨɤɚ ɜ ɪɭɫɥɟ ɪɟɤɢ 0,8-1,1 ɦ ɢ ɫɪɟɞɧɢɟ ɫɤɨ-

ɪɨɫɬɢ 0,4-0,6 ɦ/ɫ ɩɪɢ ɪɚɫɯɨɞɚɯ 1,76-2,18 ɦ3/ɫ. Ɂɚɛɨɪ ɜɨɞɵ ɧɚ ɨɪɨɲɟɧɢɟ ɧɟ ɩɪɟ-

ɜɵɲɚɟɬ 0,18-0,20 ɦ3/ɫ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 9,6 % ɫɬɨɤɚ.  

ɇɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɪɟɠɢɦ ɪɚɰɢɨ-

ɧɚɥɶɧɨɝɨ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɟɪɢɨɞ ɩɨɞɚɱɢ ɜɨɞɵ ɢɡ ɦɚɥɨɝɨ ɜɨɞɨɬɨɤɚ ɧɚ ɨɪɨ-

ɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ, ɚ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ ɫɤɚɬ ɥɢɱɢɧɨɤ ɢ ɦɨɥɨɞɢ ɪɵɛ, ɤɨɪɦɨɜɭɸ 

ɛɚɡɭ ɪɟɤɢ: ɡɨɨɩɥɚɧɤɬɨɧ, ɛɟɧɬɨɫ ɢ ɮɢɬɨɩɥɚɧɤɬɨɧ.  
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Ɇɚɥɵɟ ɜɨɞɨɬɨɤɢ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ Ⱥɡɨɜɨ-Ʉɭɛɚɧɫɤɨɝɨ ɛɚɫɫɟɣɧɚ ɹɜɥɹ-

ɸɬɫɹ ɧɟɪɟɫɬɨɜɵɦɢ ɢ ɧɚɝɭɥɶɧɵɦɢ ɭɱɚɫɬɤɚɦɢ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɨɫɨɛɵɣ ɨɯɪɚɧ-

ɧɵɣ ɪɟɠɢɦ ɦɚɥɵɯ ɪɟɤ ɢ ɤɚɧɚɥɨɜ. Ⱦɚɧɧɵɟ ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɢɞɪɨɛɢɨɧɬɨɜ ɧɚ ɪ. 

ɫɢɧɸɯɚ ɜ ɩɟɪɢɨɞ ɩɨɞɚɱɢ ɜɨɞɵ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧ ɜɨɞɨɡɚɛɨɪ, ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɞɥɹ ɪɚɫɱɟɬɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɷɤɨɫɢɫɬɟɦɵ ɜɨɞɨɡɚɛɨɪ – ɆɊɁɍ. 

 

Ɋɚɡɪɚɛɨɬɤɚ ɫɩɨɫɨɛɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ  
ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ 

 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɦɟɥɢɨɪɚɬɢɜɧɵɟ ɜɨɞɨɡɚɛɨɪɵ ɜɤɥɸɱɚɸɬ ɪɚɫɯɨɞɵ ɧɚ ɨɪɨɫɢ-

ɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ, ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ ɢ ɨɩɪɟ-

ɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

QɆȼ =  QȽɇɋ  =  Qɇɋ + Qɪ + Qɩ ,                              (2.24) 

ɝɞɟ QɆȼ - ɪɚɫɯɨɞ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ, ɦ3/ɫ; QȽɇɋ – ɪɚɫɯɨɞ ɝɨɥɨɜɧɨɣ 

ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɦ3/ɫ; Qɇɋ = QɈɋ – ɪɚɫɯɨɞ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɦ3/ɫ; Qɪ – ɪɚɫ-

ɯɨɞ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɦ3/ɫ; Qɩ – ɪɚɫɯɨɞ ɧɚ ɩɪɨɦɵɜɤɭ ɊɁɍ, ɦ3/ɫ; QɈɋ- 

ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɦ3/ɫ. 

ɍɫɬɨɣɱɢɜɨɟ ɪɚɡɜɢɬɢɟ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢɫɬɟɦɵ ɫɜɹɡɚɧɨ ɫ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 

ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɢ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɱɬɨ ɜɢɞɧɨ ɢɡ (2.24). 

ɑɟɦ ɦɟɧɶɲɟ ɝɢɛɧɟɬ ɝɢɞɪɨɛɢɨɧɬɨɜ ɧɚ ɜɨɞɨɡɚɛɨɪɟ, ɬɟɦ ɜɵɲɟ ɟɝɨ ɷɤɨɥɨɝɢɱɟɫɤɚɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ. Ⱦɥɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɦɟɥɢɨɪɚɬɢɜɧɵɦɢ ɜɨɞɨ-

ɡɚɛɨɪɚɦɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɚɬɶ 

2-ɟ ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: ɨɛɟɫɩɟɱɢɬɶ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɵɛɨɡɚɳɢɬ-

ɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɧɚ ɨɪɨɲɟɧɢɟ 

ɩɪɢ ɫɧɢɠɟɧɢɢ ɷɧɟɪɝɨɡɚɬɪɚɬ.  

ȼɨɞɨɪɟɫɭɪɫɧɚɹ ɫɢɫɬɟɦɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜɨɞɨɡɚɛɨɪɨɜ ɞɚɧɚ ɧɚ ɫɯɟɦɟ (ɪɢɫɭ-

ɧɨɤ 2.7) ɢ ɨɩɢɫɵɜɚɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶɸ (2.24).  
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ɋɟɦɚ ɩɢɬɚɧɢɹ ɊɁɍ ɨɬ ɧɚɩɨɪɧɨɣ ɫɟɬɢ Ƚɇɋ. 

Ɋɢɫɭɧɨɤ 2.7 – ɋɟɦɚ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢɫɬɟɦɵ 

ɋɯɟɦɚ ɫɩɪɚɜɟɞɥɢɜɚ ɞɥɹ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ, ɤɨɝɞɚ ɪɵɛɨɡɚɳɢɬɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɤɥɸɱɟɧɨ ɤ ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ 8 ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ 6. Ʉ 

ɧɟɞɨɫɬɚɬɤɚɦ ɫɯɟɦɵ ɨɬɧɨɫɹɬɫɹ ɭɜɟɥɢɱɟɧɧɚɹ ɩɨɞɚɱɚ ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ 

6 QȽɇɋ ɧɚ ɜɟɥɢɱɢɧɭ ɪɚɫɯɨɞɚ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ 2, ɤɨɬɨɪɵɟ ɩɢɬɚɸɬɫɹ ɨɬ 

ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ 8 Ƚɇɋ 6. Ɋɚɫɯɨɞ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɵɛɨɡɚɳɢɬɧɵɯ 

ɭɫɬɪɨɣɫɬɜ 2, ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɨɫɧɨɜɧɵɟ ɧɚɫɨɫɵ Ƚɇɋ ɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɜɨɞɨɬɨɤ 

1. ɉɨɞɚɱɚ QȽɇɋ ɭɜɟɥɢɱɢɬɫɹ ɧɚ ɪɚɫɯɨɞ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ QɊ. Ɇɨɳɧɨɫɬɶ 

Ƚɇɋ ɭɜɟɥɢɱɢɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɪɚɫɯɨɞɭ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ 

ɧɚɩɨɪɭ. ɂ ɟɫɥɢ ɧɚɩɨɪ ɨɫɧɨɜɧɵɯ ɧɚɫɨɫɨɜ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɢ-

ɫɬɟɦɵ ɩɪɟɜɵɲɚɟɬ ɧɚɩɨɪ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɨɬɪɟ-

ɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ ɞɥɹ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɣ 

ɫɟɬɢ ɊɁɍ. ȼɨɡɦɨɠɧɨ ɩɨɬɪɟɛɭɟɬɫɹ ɭɜɟɥɢɱɢɬɶ ɞɢɚɦɟɬɪɵ ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛ, ɚ 

ɷɬɨ ɩɪɢɜɟɞёɬ ɤ ɡɚɜɵɲɟɧɢɸ ɪɚɡɦɟɪɨɜ ɚɜɚɧɤɚɦɟɪɵ ɢ ɦɨɳɧɨɫɬɢ ɝɨɥɨɜɧɨɣ ɧɚɫɨɫ-

ɧɨɣ ɫɬɚɧɰɢɢ, ɫɧɢɡɢɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜɨɞɨɬɨɤɚ. ȼɨɞɚ ɨɬ ɧɚɫɨɫɨɜ 

Ƚɇɋ ɛɟɡ ɨɱɢɫɬɤɢ ɩɨɫɬɭɩɚɟɬ ɧɚ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɢɫ-

ɬɨɱɧɢɤ, ɱɬɨ ɧɟ ɞɨɩɭɫɬɢɦɨ Д104Ж. ȼɨɞɚ, ɩɪɨɲɟɞɲɚɹ ɱɟɪɟɡ ɝɨɥɨɜɧɭɸ ɧɚɫɨɫɧɭɸ 

ɫɬɚɧɰɢɸ, ɫɱɢɬɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɧɨɣ (ɨɪɨɫɢɬɟɥɶɧɨɣ, ɫɛɪɨɫɧɨɣ, ɨɛɨɪɨɬɧɨɣ) ɢ 

ɧɭɠɞɚɟɬɫɹ ɜ ɦɟɯɚɧɢɱɟɫɤɨɣ ɞɨɨɱɢɫɬɤɟ, ɟɫɥɢ ɨɧɚ ɡɚɝɪɹɡɧɟɧɚ Д10, 15, 32, 38, 39, 

60, 92, 95, 97, 109, 113Ж. ȼɨɞɭ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚɜɚɬɶ ɧɚ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣ-

ɫɬɜɚ ɨɱɢɳɟɧɧɨɣ ɨɬ ɜɨɞɨɪɨɫɥɟɣ, ɦɭɫɨɪɚ, ɝɪɹɡɢ ɢ ɞɚɥɟɟ ɫɛɪɚɫɵɜɚɬɶ ɜ ɜɨɞɨɢɫɬɨɱ-

ɧɢɤ Д14, 116-118]. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɭɫɬɨɣɱɢɜɨɣ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢ-

ɫɬɟɦɵ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɡɚɛɨɪ ɫ ɨɛɟɫ-

ɩɟɱɟɧɧɨɣ ɩɨɞɚɱɟɣ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɝɨɥɨɜɧɭɸ ɧɚɫɨɫɧɭɸ ɫɬɚɧɰɢɸ ɫ ɞɨɨɱɢɫɬɤɨɣ ɧɚ 
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ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɢ ɩɨɞɚɱɭ ɫ ɨɱɢɫɬɤɨɣ ɜɨɞɵ ɧɚ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣ-

ɫɬɜɚ ɨɬɞɟɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɟɣ. 

ɂɡ ɚɧɚɥɢɡɚ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢɫɬɟɦɵ ɫɥɟɞɭɟɬ: ɫɨɝɥɚɫɨɜɵɜɚɬɶ ɝɪɚɮɢɤ ɩɨ-

ɞɚɱɢ ɜɨɞɵ ɧɚ ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ; ɨɛɟɫɩɟɱɢɬɶ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɚ ɪɵ-

ɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɨɬ ɪɚɫɯɨɞɚ Ƚɇɋ; ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɯɚɧɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ 

ɩɪɢ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ; ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɡɚɬɪɚɬɵ ɧɚ 

ɪɵɛɨɡɚɳɢɬɭ ɢ ɩɪɨɦɵɜɤɭ; ɪɚɡɪɚɛɨɬɚɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɡɚɳɢɬɵ ɝɢɞɪɨ-

ɛɢɨɧɬɨɜ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 90 % ɢ ɨɛɟɫɩɟɱɢɬɶ ɪɚɰɢɨɧɚɥɶ-

ɧɵɣ ɡɚɛɨɪ ɜɨɞɵ ɢɡ ɢɫɬɨɱɧɢɤɚ ɧɚ ɪɵɛɨɡɚɳɢɬɭ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɚɹ ɜɨɞɨɪɟɫɭɪɫɧɚɹ ɫɢɫɬɟɦɚ, ɫɯɟɦɚ ɤɨɬɨɪɨɣ 

ɫ ɦɟɥɢɨɪɚɬɢɜɧɵɦ ɜɨɞɨɡɚɛɨɪɨɦ ɢ ɩɨɞɚɱɟɣ ɜɨɞɵ ɨɬ ɨɬɞɟɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ 

ɧɚ ɦɨɛɢɥɶɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.8. 

 

Ɋɢɫɭɧɨɤ 2.8– ɋɯɟɦɚ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɫ ɩɨɞɚɱɟɣ ɜɨɞɵ 

 ɆɊɁɍ ɨɬ ɩɟɪɟɞɜɢɠɧɨɣ ɇɋ  

ȼɨɞɨɪɟɫɭɪɫɧɚɹ ɫɢɫɬɟɦɚ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɫ ɆɊɁɍ (ɪɢɫɭɧɨɤ 

2.8) ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɹɦɢ: 

QɆȼ = (QɈɋ  + Qɩ) →  optima,                                   (2.25) 

  QɊ → QɊ min                                                  (2.26) 

Ɂɚɜɢɫɢɦɨɫɬɶ (2.25) ɫɜɨɞɢɬɶɫɹ ɤ ɨɩɬɢɦɢɡɚɰɢɢ ɪɟɠɢɦɚ ɨɪɨɲɟɧɢɹ ɢ ɩɪɨ-

ɦɵɜɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, – (2.26) ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ 

ɧɚ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɢ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ ɜ ɰɟɥɨɦ. 
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ȼɨɞɨɪɟɫɭɪɫɧɚɹ ɫɢɫɬɟɦɚ (ɪɢɫɭɧɨɤ 2.8) ɜɤɥɸɱɚɟɬ ɦɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚ-

ɛɨɪ ɫ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 2 ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ 1, 

ɝɞɟ ɜɨɞɚ ɢɡ ɚɜɚɧɤɚɦɟɪɵ 3 ɩɨɫɬɭɩɚɟɬ ɧɚ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 2, ɨɱɢɳɟɧ-

ɧɨɣ ɧɚ ɮɢɥɶɬɪɚɯ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ 5. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɧɚɫɨɫɧɚɹ 

ɫɬɚɧɰɢɹ (ɩɟɪɟɞɜɢɠɧɚɹ, ɫɬɚɰɢɨɧɚɪɧɚɹ) 4. Ɉɫɚɞɨɤ 8 ɭɬɢɥɢɡɢɪɭɟɬɫɹ. ȼɨɞɚ ɞɥɹ ɪɵ-

ɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɡɚɛɢɪɚɟɬɫɹ ɢɡ ɚɜɚɧɤɚɦɟɪɵ 3, ɩɨɞɚёɬɫɹ ɱɟɪɟɡ ɦɟɯɚɧɢɱɟ-

ɫɤɢɟ ɮɢɥɶɬɪɵ 5 ɧɚ ɦɨɛɢɥɶɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 2, ɫɨɡɞɚɜɚɹ ɩɪɨɬɢɜɨ-

ɬɨɤɢ ɫ ɡɚɳɢɬɧɵɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɷɤɪɚɧɨɦ.  

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢɫɬɟɦɵ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚ-

ɛɨɪɚ ɫ ɦɨɛɢɥɶɧɵɦɢ ɊɁɍ ɧɚ ɦɚɥɨɦ ɜɨɞɨɬɨɤɟ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.9.  

 

1-ɢɫɬɨɱɧɢɤ ɜɨɞɵ – ɦɚɥɵɣ ɜɨɞɨɬɨɤ; 2 – ɆɊɁɍ, 3 – ɜɨɞɨɩɪɢɟɦɧɨɟ ɨɤɧɨ; 4 – ɦɟɯɚɧɢɱɟɫɤɢɣ 
ɮɢɥɶɬɪ; 5 – ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ; 6 – ɜɫɚɫɵɜɚɸɳɚɹ ɬɪɭɛɚ ɧɚɫɨɫɚ: 7 – ɚɜɚɧɤɚɦɟɪɚ; 8 – Ƚɇɋ; 9 – 

ɨɫɧɨɜɧɵɟ ɧɚɫɨɫɵ; 10- ɧɚɩɨɪɧɚɹ ɬɪɭɛɚ; 11- ɡɚɬɜɨɪɵ; 12 – ɩɨɞɚɸɳɚɹ ɬɪɭɛɚ; 
 13 – ɜɫɚɫɵɜɚɸɳɢɟ ɬɭɛɵ; 14 – ɮɢɥɶɬɪɨɜɚɥɶɧɵɣ ɨɫɚɞɨɤ 

 

Ɋɢɫɭɧɨɤ 2.9 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢɫɬɟɦɵ  

ɫ ɦɟɥɢɨɪɚɬɢɜɧɵɦ ɜɨɞɨɡɚɛɨɪɨɦ ɢ ɆɊɁɍ ɦɚɥɨɝɨ ɜɨɞɨɬɨɤɚ  
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ȼ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɧɚɯ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɜ ɢɫɬɨɱɧɢɤɟ1 ɭɫɬɪɚɢ-

ɜɚɟɬɫɹ ɦɨɛɢɥɶɧɨɟ ɛɟɫɤɨɧɬɚɤɬɧɨɟ ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 2 ɫ 

ɛɨɤɨɜɵɦ ɨɬɜɨɞɨɦ ɦɨɥɨɞɢ ɪɵɛ ɬɪɚɧɡɢɬɧɵɦ ɩɨɬɨɤɨɦ ɪɟɤɢ 1. ȼɯɨɞɧɵɟ ɨɤɧɚ ɜɨ-

ɞɨɡɚɛɨɪɚ 11 ɨɛɨɪɭɞɭɸɬɫɹ ɦɨɛɢɥɶɧɵɦ ɪɵɛɨɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 2, ɨɛɟɫɩɟ-

ɱɢɜɚɸɳɢɦ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɡɚɳɢɬɭ ɨɛɪɚɬɧɵɦ ɬɨɤɨɦ ɜɨɞɵ 3, ɤɨɬɨɪɵɣ ɫɨɡɞɚёɬɫɹ 

ɦɨɛɢɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɟɣ 5. ɇɚɫɨɫɧɚɹ ɫɬɚɰɢɹ 5 ɡɚɛɢɪɚɟɬ ɜɨɞɭ ɢɡ ɚɜɚɧɤɚ-

ɦɟɪɵ 7, ɩɨɫɬɭɩɚɸɳɭɸ ɢɡ ɢɫɬɨɱɧɢɤɚ ɛɟɡ ɝɢɞɪɨɛɢɨɧɬɨɜ ɩɨ ɬɭɛɚɦ 12 ɢ ɩɪɨɲɟɞ-

ɲɭɸ ɱɟɪɟɡ ɦɨɛɢɥɶɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɩɚɞɚɟɬ ɜ ɚɜɚɧɤɚɦɟɪɭ 7. Ɍɚ-

ɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɡɚɳɢɬɵ ɦɨɥɨɞɢ ɪɵɛ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɚ ɢɡ ɚɜɚɧɤɚɦɟɪɵ ɛɟɡ 

ɝɢɞɪɨɛɢɨɧɬɨɜ. ɂɡ ɚɜɚɧɤɚɦɟɪɵ ɜɨɞɚ ɱɟɪɟɡ ɜɫɚɫɵɜɚɸɳɢɟ ɬɪɭɛɵ 13 ɧɚɫɨɫɚɦɢ 9 

ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɟɣ 8 ɩɨɞɚёɬɫɹ ɩɨ ɧɚɩɨɪɧɨɣ ɬɪɭɛɟ 10 ɧɚ ɨɪɨɫɢɬɟɥɶ-

ɧɭɸ ɫɢɫɬɟɦɭ. Ⱦɥɹ ɡɚɳɢɬɵ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 2 ɨɬ ɦɭɫɨɪɚ 

ɢ ɝɪɹɡɢ ɩɪɢɦɟɧɹɟɬɫɹ ɛɥɨɤ ɮɢɥɶɬɪɨɜ 4. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɡɚɳɢɬɵ ɦɨɛɢɥɶ-

ɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɬ ɦɭɫɨɪɚ ɢ ɝɪɹɡɢ ɞɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.10. 

 

 

1 – ɆɊɁɍ; 2 – ɦɨɛɢɥɶɧɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ; 3 – ɮɢɥɶɬɪɵ; 4–11 – ɡɚɞɜɢɠɤɢ ɞɥɹ ɭɩɪɚɜ-
ɥɟɧɢɹ ɩɪɨɦɵɜɤɨɣ ɆɊɁɍ;12 – ɜɫɚɫɵɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ; 13 – ɨɫɚɞɨɤ;  

14 – ɬɪɭɛɨɩɪɨɜɨɞ, ɩɢɬɚɸɳɢɣ ɆɊɁɍ 

Ɋɢɫɭɧɨɤ 2.10 - ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɆɊɁɍ 
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Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɬɢɜɨɬɨɤɨɜ ɦɨɛɢɥɶɧɵɦ ɪɵɛɨɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ ɜɨɞɚ ɢɡ ɚɜɚɧɤɚɦɟɪɵ, ɩɪɨɲɟɞɲɚɹ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɨɱɢɫɬɤɢ ɜɨɞɵ ɧɚ 2-

ɯ (3-ɯ…) ɮɢɥɶɬɪɚɯ. Ⱦɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ ɨɬ ɦɭɫɨɪɚ ɢ ɜɨɞɨɪɨɫɥɟɣ ɩɪɢɦɟɧɹɟɬɫɹ ɧɟ 

ɦɟɧɟɟ 2-ɯ ɮɢɥɶɬɪɨɜ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɚ, ɩɪɨɲɟɞɲɚɹ ɱɟɪɟɡ ɆɊɁɍ, ɚɜɚɧɤɚɦɟɪɵ 

ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɤɨɬɨɪɚɹ ɧɟ ɫɨɞɟɪɠɢɬ ɝɢɞɪɨɛɢɨɧɬɨɜ. ɍɩɪɚɜɥɟɧɢɟ 

ɪɚɫɯɨɞɚɦɢ ɩɪɨɦɵɜɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɞɜɢɠɤɚɦɢ 4-11. Ɉɱɢɫɬɤɚ ɜɨɞɵ ɨɬ ɦɭ-

ɫɨɪɚ ɢ ɜɨɞɨɪɨɫɥɟɣ ɢɞёɬ ɧɟɩɪɟɪɵɜɧɨ ɫ ɩɨɞɚɱɟɣ ɪɚɫɯɨɞɚ Qɪ ɧɚ ɪɵɛɨɡɚɳɢɬɭ. 

ɍɫɬɚɧɨɜɢɦ ɧɚ ɩɪɢɦɟɪɟ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɁȺɈ ɢɦ. Ɍ.Ƚ. ɒɟɜɱɟɧɤɨ 

Ɍɛɢɥɢɫɫɤɨɝɨ ɪɚɣɨɧɚ ɩɥɨɳɚɞɶɸ ɧɟɬɬɨ 991 ɝɚ (ɩɪɨɟɤɬ ɦɟɥɢɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ 

ɄɭɛȽȺɍ) ɷɤɨɧɨɦɢɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɯɟɦɵ ɫ ɦɨɛɢɥɶɧɨɣ 

ɇɋ, ɩɪɢɜɟɞёɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 2.10. Ʉɭɥɶɬɭɪɵ ɫɟɜɨɨɛɨɪɨɬɚ ɢ ɨɪɨɫɢɬɟɥɶɧɚɹ 

ɧɨɪɦɚ: ɫɨɹ-1600 ɦ3ɝɚ, ɫɚɯɚɪɧɚɹ ɫɜɟɤɥɚ – 3300 ɦ3ɝɚ, ɤɭɤɭɪɭɡɚ – 2600 ɦ3ɝɚ, ɨɡ. 

ɩɲɟɧɢɰɚ – 2000 ɦ3ɝɚ. ɇɚ ɤɚɠɞɨɦ ɩɨɥɟ ɭɫɬɚɧɨɜɥɟɧɵ ȾɆ ɤɪɭɝɨɜɨɝɨ ɩɨɥɢɜɚ, 

ɜɫɟɝɨ 14. ȼɨɞɨɡɚɛɨɪ ɦɟɯɚɧɢɱɟɫɤɢɣ ɨɛɨɪɭɞɨɜɚɧ 2 ɝɪɭɩɩɚɦɢ ɧɚɫɨɫɨɜ: 1 ɝɪɭɩɩɚ 

ɨɛɨɪɭɞɭɟɬɫɹ 4-ɦɹ ɧɚɫɨɫɚɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 1675 ɦ3/ɱ, ɇ=88ɦ, N=600 

ɤȼɬ (1+3 ɧɚɫɨɫɚ SCH 150/530 ɇȺ – 200/4, Q=558ɦ3/ɱ, ɇ=88ɦ, N=200ɤȼɬ); 2 

ɝɪɭɩɩɚ 2-ɦɹ ɧɚɫɨɫɚɦɢ – 670 ɦ3/ɱ, ɇ=62ɦ, N=160 ɤȼɬ. ɂɫɬɨɱɧɢɤ Ɉɋ – ɪ. Ʉɭɛɚɧɶ. 

ȼɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɚɜɚɧɤɚɦɟɪɭ, ɨɛɨɪɭɞɨɜɚɧɧɭɸ 3-ɦɹ ɪɵɛɨɡɚɳɢɬɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ ɬɢɩɚ ɄȾɊɍ [74], ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɧɚɯ ɜɨɞɨɡɚ-

ɛɨɪɚ. Ɋɚɫɯɨɞ ɄȾɊɍ ɫɨɫɬɚɜɥɹɟɬ 8 % ɨɬ ɪɚɫɯɨɞɚ ɝɨɥɨɜɧɨɣ ɇɋ (ɪɢɫɭɧɨɤ 2.11). 

Ɉɰɟɧɢɦ ɡɚɬɪɚɬɵ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ ɩɪɢ ɩɨ-

ɞɚɱɟ ɜɨɞɵ Ƚɇɋ ɧɚ ɨɪɨɲɟɧɢɟ ɩɨ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɯɟɦɟ ɩɨɞɤɥɸɱɟɧɢɹ ɄȾɊɍ (ɪɢ-

ɫɭɧɨɤ 2.7) ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɪɚɛɨɬɨɣ ɄȾɊɍ ɩɨ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɫɯɟɦɟ (ɪɢɫɭɧɨɤ 2.9).  

ȼɚɪɢɚɧɬ 1. Ɋɚɫɯɨɞ ɄȾɊɍ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤ ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ Ƚɇɋ, ɛɭɞɟɬ: 

ɪɚɫɯɨɞ ɞɥɹ1 ɝɪɭɩɩɵ ɧɚɫɨɫɨɜ: 1675 • 0,08 = 134 / 3600 = 0,037 ɦ3/М; ɪɚɫɯɨɞ ɞɥɹ 

2 ɝɪɭɩɩɵ ɧɚɫɨɫɨɜ: 670 • 0,08 = 53,6 / 3600 = 0,0148 ɦ3/c.  
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Ɋɢɫɭɧɨɤ 2.11 – ɉɥɚɧ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɁȺɈ ɢɦ. Ɍ.Ƚ. ɒɟɜɱɟɧɤɨ 

Ɍɛɢɥɢɫɫɤɨɝɨ ɪɚɣɨɧɚ 

Ɇɨɳɧɨɫɬɶ Ƚɇɋ ɫ ɭɱёɬɨɦ ɩɨɞɚɱɢ ɧɚ ɄȾɊɍ ɢ ɧɚ ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ni = ρ g H (QɆȼ + QɊ)/ 103 η,                                    (2.27) 

ɝɞɟ H – ɧɚɩɨɪ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɟɨɞɟɡɢɱɟɫɤɭɸ ɜɵɫɨɬɭ, ɦɟɫɬ-

ɧɵɟ ɢ ɩɨɬɟɪɢ ɩɨ ɞɥɢɧɟ, ɧɚɩɨɪ ɧɚ ȾɆ, ɦ; η – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ɧɚɫɨɫɨɜ. 

Ⱦɥɹ 1 ɝɪɭɩɩɵ ɧɚɫɨɫɨɜ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɬ: N1 = 1000 • 9,8 • 88 • 

(0,465+0,037) /103 • 0,7 = 681,46 ɤȼɬ. Ⱦɥɹ 2 ɝɪɭɩɩɵ ɧɚɫɨɫɨɜ ɦɨɳɧɨɫɬɶ, ɛɭɞɟɬ: 

N2 = 1000 • 9,8 •62 • (0,186+0,0148) /103 • 0,7 = 174,29 ɤȼɬ.  

ȼɚɪɢɚɧɬ 2. Ɂɚɬɪɚɬɵ ɦɨɳɧɨɫɬɢ Ƚɇɋ ɩɨ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɫɯɟɦɟ (ɪɢɫɭɧɨɤ 

2.9) ɞɥɹ 1 ɢ 2 ɝɪɭɩɩɵ ɧɚɫɨɫɨɜ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

NiɆȼ = ρ g H QɆȼ / 103η.                                      (2.28) 

Ⱦɥɹ 1 ɝɪɭɩɩɵ ɧɚɫɨɫɨɜ: N1Ɇȼ = 1000 • 9,8 • 88 • 0,465 /103 • 0,7 = 572,88 ɤȼɬ.  
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Ⱦɥɹ 2 ɝɪɭɩɩɵ ɧɚɫɨɫɨɜ: N2Ɇȼ = 1000 • 9,8 • 62 • 0,186 /103 • 0,7 = 161,44 ɤȼɬ.  

ɋɪɚɜɧɢɦ 2 ɜɚɪɢɚɧɬɚ. 1. ɇɚɯɨɞɹɬɫɹ ɡɚɬɪɚɬɵ ɦɨɳɧɨɫɬɢ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɄȾɊɍ, ɩɢɬɚɸɳɢɯɫɹ ɨɬ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ Ƚɇɋ ɩɨ ɮɨɪɦɭɥɟ: 

ΔNɄȾɊɍ ɝɧɫ = N1 – N1Ɇȼ = 681,46 – 572,88 = 108,58 ɤȼɬ. 

2. ɇɚɣɞёɦ ɦɨɳɧɨɫɬɶ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɄȾɊɍ ɦɨɛɢɥɶɧɨɣ ɇɋ ɩɨ ɮɨɪɦɭɥɟ: 

NɄȾɊɍ = ρ g HɊ QɊ / 103η,                                      (2.29) 

ɝɞɟ ɇɊ – ɬɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɞɥɹ ɪɚɛɨɬɵ ɄȾɊɍ (ɇɊ=30 ɦ), ɦ.  

NɄȾɊɍ = 1000 • 9,8 • 30 • 0,037/103 • 0,7 = 15,54 ɤȼɬ. 

Ɉɩɪɟɞɟɥɢɦ ɪɚɡɧɨɫɬɶ ɦɨɳɧɨɫɬɟɣ ɦɟɠɞɭ ɦɨɳɧɨɫɬɶɸ ɨɫɧɨɜɧɵɯ ɧɚɫɨɫɨɜ ɡɚ-

ɬɪɚɱɟɧɧɭɸ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɄȾɊɍ ɢ ɦɨɳɧɨɫɬɶɸ ɡɚɬɪɚɱɟɧɧɭɸ ɦɨɛɢɥɶɧɨɣ ɇɋ 

ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɬɨɝɨ ɠɟ ɄȾɊɍ: 

 ΔNɄȾɊɍ = ΔNɄȾɊɍ ɝɧɫ – NɄȾɊɍ = 108,58 – 15,54 = 93,04 ɤȼɬ. 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ ɜɧɟɞɪɟɧɢɹ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɫɯɟɦɵ, 

ɫɨɫɬɚɜɢɬ:             

                         Δ ɗɄȾɊɍ = Δ NɄȾɊɍ Ɍ1,                                                     (2.30) 

ɝɞɟ Ɍ1 – ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɧɚ ɨɪɨɫɢɬɟɥɶɧɨɣ 

ɫɟɬɢ, ɫɭɬ. (51 ɫɭɬ.). 

Δ ɗɄȾɊɍ = 93,04 • 51 • 24 = 113880,96 ɤȼɬ ɱ. 

ɋɬɨɢɦɨɫɬɶ 1 ɤȼɬ ɱ ɪɚɜɧɚ 8,5 ɪɭɛ. ɗɤɨɧɨɦɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ ɄȾɊɍ, ɩɢ-

ɬɚɸɳɟɣɫɹ ɨɬ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɇɋ, ɫɨɫɬɚɜɢɬ: 

S1= 113880,96 • 8,5 = 967988,16 ɪɭɛ. 

Эɤɨɧɨɦɢɹ ɜ ɪɭɛɥɹɯ ɞɥɹ 1 ɝɪɭɩɩɵ ɧɚɫɨɫɨɜ, ɛɭɞɟɬ: 967988,16 ɪɭɛ. 

ɗɤɨɧɨɦɢɹ ɞɥɹ 2 ɝɪɭɩɩɵ ɧɚɫɨɫɨɜ ɩɨ ɚɧɚɥɨɝɢɢ, ɤɚɤ ɞɥɹ 1 ɝɪɭɩɩɵ, ɛɭɞɟɬ.  

ΔN2ɄȾɊɍ ɝɧɫ = N2 – N2Ɇȼ = 174,29 -161,44 = 12,85 ɤȼɬ. 

N2ɄȾɊɍ = 1000 • 9,8 • 30 • 0,0148/103 • 0,7 = 6,21 ɤȼɬ. 

ΔNɄȾɊɍ = = 12,85 – 6,21 = 6,64 ɤȼɬ. 

Δ ɗ1ɄȾɀɊɍ = 6,64 • 51 • 24 = 8127,36 ɤȼɬ ɱ.  
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S2= 8127,36 • 8,5 = 69082,56 ɪɭɛ. 

Эɤɨɧɨɦɢɹ, ɜɵɪɚɠɟɧɧɚɹ ɜ ɪɭɛɥɹɯ ɞɥɹ 2 ɝɪɭɩɩɵ ɧɚɫɨɫɨɜ: 69082,56 ɪɭɛ.  

Ƚɨɞɨɜɚɹ ɫɭɦɦɚɪɧɚɹ ɷɤɨɧɨɦɢɹ ɨɬ ɜɧɟɞɪɟɧɢɹ ɦɨɛɢɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɧɚ 

ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ ɁȺɈ ɢɦ. Ɍ.Ƚ. ɒɟɜɱɟɧɤɨ Ɍɛɢɥɢɫɫɤɨɝɨ ɪɚɣɨɧɚ  

ɫɨɫɬɚɜɢɬ: 

S = S1 + S2 = 967988,16 + 69082,56 = 1037070,72 ɪɭɛ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɷɤɨɫɢɫɬɟɦɵ ɧɚ 

ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ ɁȺɈ ɢɦ. Ɍ.Ƚ. ɒɟɜɱɟɧɤɨ Ɍɛɢɥɢɫɫɤɨɝɨ ɪɚɣɨɧɚ ɧɟɨɛ-

ɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɦɨɛɢɥɶɧɭɸ ɧɚɫɨɫɧɭɸ ɫɬɚɧɰɢɸ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɪɵɛɨ-

ɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɬ ɷɤɨɧɨɦɢɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨ 7,1 %.   

 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɨɜ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ 

        ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ 

 

Ⱦɥɹ ɈɈɈ «Ʉɨɥɯɨɡ Ɋɚɫɫɜɟɬ» Ʉɭɪɝɚɧɢɧɫɤɨɝɨ ɪɚɣɨɧɚ ɪɚɡɪɚɛɨɬɚɧ ɛɟɪɟɝɨɜɨɣ 

ɦɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ ɢɡ ɪ. ɋɢɧɸɯɚ» ɞɥɹ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ (ɪɢɫɭɧɨɤ 

2.12).  

Ɉɛɴёɦ ɜɨɞɵ ɞɥɹ ɨɪɨɲɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,2 ɦɥɧ. ɦ3 ɩɪɢ ɨɪɨɫɢɬɟɥɶɧɨɣ ɧɨɪɦɟ 

ɤɭɤɭɪɭɡɵ 3,0 ɬɵɫ. ɦ3/ ɝɚ. ɋɪɟɞɧɟ ɦɟɫɹɱɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɨɛɴёɦɚ ɫɬɨɤɚ ɫɨɫɬɚɜ-

ɥɹɟɬ 0,2 ɦɥɧ. ɦ3. Ɉɛɳɢɣ ɡɚɛɨɪ ɜɨɞɵ ɧɟ ɩɪɟɜɵɲɚɟɬ 10 % ɫɬɨɤɚ 75 % ɨɛɟɫɩɟɱɟɧ-

ɧɨɫɬɢ ɜ ɪɚɫɱɟɬɧɨɦ ɫɬɜɨɪɟ ɪɟɤɢ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ.  

Ⱦɥɹ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɈɈɈ «Ʉɨɥɯɨɡ Ɋɚɫɫɜɟɬ» ɤɨɦɩɨɧɨɜɤɚ ɦɟɥɢɨɪɚ-

ɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɛɟɫɤɨɧɬɚɤɬɧɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɦɨɛɢɥɶɧɵɦ 

ɆɊɁɍ, ɤɨɬɨɪɨɟ ɭɫɬɪɚɢɜɚɟɬɫɹ ɭ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ ɜɨɞɨɡɚɛɨɪɧɵɯ ɬɪɭɛ, ɨɛɟɫ-

ɩɟɱɢɜɚɹ ɨɬɜɨɞ ɥɢɱɢɧɨɤ ɢ ɦɨɥɨɞɶ ɪɵɛ ɬɪɚɧɡɢɬɧɨɣ ɫɤɨɪɨɫɬɶɸ ɪɟɤɢ ɜɧɢɡ ɩɨ ɬɟ-

ɱɟɧɢɸ. 
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1- ɦɨɛɢɥɶɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 2 -  ɚɜɚɧɤɚɦɟɪɚ; 3 – ɜɨɞɨɡɚɛɨɪɧɨɟ ɨɤɧɨ. 
 

Ɋɢɫɭɧɨɤ 2.12 – Ɇɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ ɞɥɹ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɈɈɈ 

«Ʉɨɥɯɨɡ Ɋɚɫɫɜɟɬ» Ʉɭɪɝɚɧɢɧɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ  

(ɩɨ ɩɪɨɟɤɬɭ ɤɚɮɟɞɪɵ ɝɢɞɪɚɜɥɢɤɢ ɢ ɫ.-ɯ. ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɄɭɛȽȺɍ, 2019ɝ) 
 

ɇɚ ɜɨɞɨɡɚɛɨɪɟ ɢɡ-ɡɚ ɧɟɛɨɥɶɲɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɢ ɦɚɥɵɯ ɝɥɭɛɢɧ ɩɪɢɧɢɦɚ-

ɟɬɫɹ 3 ɜɨɞɨɩɪɢɟɦɧɵɯ ɨɤɧɚ, ɤɚɠɞɨɟ ɢɯ ɤɨɬɨɪɵɯ ɨɛɨɪɭɞɭɟɬɫɹ ɛɟɫɤɨɧɬɚɤɬɧɵɦ 

ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɆɊɁɍ. Ʉɨɧɫɬɪɭɤɰɢɹ ɜɨɞɨɡɚɛɨɪɚ ɢ ɛɟɫɤɨɧɬɚɤɬɧɨɟ ɷɤɨɥɨɝɢɱɟ-

ɫɤɨɟ ɫɬɪɭɣɧɨɟ ɦɨɛɢɥɶɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɥɨɜɢɹ ɪɚ-

ɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɨɤɚ ɪɟɤɢ. ɂɡ-ɡɚ ɦɚɥɵɯ ɝɥɭɛɢɧ ɪɟɤɢ, ɧɟɛɨɥɶɲɢɯ 

ɪɚɫɯɨɞɨɜ ɢ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ (0,4-1,5) ɦ ɞɧɨ ɚɜɚɧɤɚɦɟɪɵ ɩɪɢ-

ɧɢɦɚɟɬɫɹ ɧɢɠɟ ɨɬɦɟɬɨɤ ɞɧɚ ɪɟɤɢ ɧɚ 0,5 ɦ.  
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Ⱥɧɚɥɨɝɢɱɧɵɣ ɦɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ ɪɚɡɪɚɛɨɬɚɧ ɄɭɛȽȺɍ ɢ ɩɨɫɬɪɨɟɧ 

ɞɥɹ ɫɢɫɬɟɦɵ ɤɚɩɟɥɶɧɨɝɨ ɨɪɨɲɟɧɢɹ ɈɈɈ «ɋɟɥɶɯɨɡ-Ƚɚɥɚɧ» Ʉɭɪɝɚɧɢɧɫɤɨɝɨ ɪɚɣ-

ɨɧɚ. ȼ ɫɨɫɬɚɜɟ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɜɧɟɞɪɟɧɨ ɛɟɫɤɨɧɬɚɤɬɧɨɟ ɷɤɨɥɨɝɢ-

ɱɟɫɤɨɟ ɫɬɪɭɣɧɨɟ ɆɊɁɍ. 

Ɇɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ ɨɛɨɪɭɞɭɟɬɫɹ 2-ɦɹ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɛɟɫɤɨɧ-

ɬɚɤɬɧɵɦɢ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɧɚ Ɇɢɯɚɣɥɨɜɫɤɨɦ ɤɚɧɚɥɟ – ɦɚɥɨɦ 

ɜɨɞɨɬɨɤɟ, ɤɨɬɨɪɵɣ ɫɨɟɞɢɧɹɟɬ ɪ. Ʌɚɛɚ ɫ ɪ. ɑɚɦɥɵɤ. ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɢ ɭ ɜɨ-

ɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ ɫɨɡɞɚɸɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɷɤɪɚɧɵ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɦɨɥɨɞɶ 

ɪɵɛɵ ɧɟ ɩɨɩɚɞɚɟɬ ɜ ɜɨɞɨɡɚɛɨɪ ɢ ɫɧɨɫɢɬɫɹ ɬɪɚɧɡɢɬɧɨɣ ɫɤɨɪɨɫɬɶɸ ɜ ɤɚɧɚɥ. Ɋɚɫ-

ɯɨɞ ɤɚɧɚɥɚ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 2,0-6,0 ɦ3/ɫ, ɫɤɨɪɨɫɬɢ ɬɪɚɧɡɢɬɧɨɝɨ ɩɨɬɨɤɚ 

(0,3-0,9) ɦ/ɫ.   

ȼɨɞɨɩɪɢёɦɧɵɟ ɨɤɧɚ ɨɛɨɪɭɞɭɸɬɫɹ ɪɟɲёɬɤɨɣ, ɧɚ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ. Ʉɨɧɫɬɪɭɤɰɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ 

ɫɬɪɭɣɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɟ ɫɬɨɤɚ ɤɚɧɚɥɚ. ɗɤɨɧɨɦɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɜ ɫɪɟɞɧɟɦ ɞɨɫɬɢɝɚɟɬɫɹ 8 % ɢɥɢ 

ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɨɛɴɟɦ ɜɨɞɨɡɚɛɨɪɚ – 74 ɬɵɫ. ɦ3/ɫ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ – ɭɫɬɪɨɣɫɬɜɨ ɞɧɚ ɚɜɚɧɤɚɦɟɪɵ ɧɢɠɟ ɞɧɚ ɤɚɧɚɥɚ ɧɚ 

0,5 ɦ ɢɡ-ɡɚ ɧɟɛɨɥɶɲɢɯ ɝɥɭɛɢɧ ɢ ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɜ ɦɟɠɟɧɶ (ɪɢɫɭɧɨɤ 2.13) 

 

1- ɦɨɛɢɥɶɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 2 -  ɚɜɚɧɤɚɦɟɪɚ; 3 – ɜɨɞɨɡɚɛɨɪɧɨɟ ɨɤɧɨ 

Ɋɢɫɭɧɨɤ 2.13 – Ɇɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ ɫɨ ɫɬɨɪɨɧɵ Ɇɢɯɚɣɥɨɜɫɤɨɝɨ ɤɚɧɚɥɚ 
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Ⱥɧɚɥɢɡɢɪɭɹ ɫɬɨɤ ɦɚɥɵɯ ɪɟɤ ɫɬɟɩɧɵɯ ɪɟɤ Ⱥɡɨɜɨ-Ʉɭɛɚɧɫɤɨɝɨ ɛɚɫɫɟɣɧɚ. Ɋɚɡ-

ɪɚɛɨɬɚɧ ɦɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ ɞɥɹ ɫɢɫɬɟɦɵ ɤɚɩɟɥɶɧɨɝɨ ɨɪɨɲɟɧɢɹ ɈɈɈ 

«Ȼɚɬɭɪɢɧɫɤɨɟ» Ȼɪɸɯɨɜɟɰɤɨɝɨ ɪɚɣɨɧɚ ɫ ɩɨɞɚɱɟɣ ɪɚɫɯɨɞɚ ɢɡ ɪ. ɑɟɥɛɚɫ (ɛɚɫɫɟɣɧ 

ɪ. ɑɟɥɛɚɫ, ɫɬɟɩɧɚɹ ɦɚɥɚɹ ɪɟɤɚ). ɇɚ ɪɢɫɭɧɤɟ 2.14 ɩɪɟɞɫɬɚɜɥɟɧ ɬɭɩɢɤɨɜɵɣ ɦɟɥɢ-

ɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ ɫɢɫɬɟɦɵ ɤɚɩɟɥɶɧɨɝɨ ɨɪɨɲɟɧɢɹ, ɝɞɟ ɜɧɟɞɪɟɧɨ ɷɤɨɥɨɝɢɱɟ-

ɫɤɨɟ ɛɟɫɤɨɧɬɚɤɬɧɨɟ ɫɬɪɭɣɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ.  

 

1- ɦɨɛɢɥɶɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 2 - ɚɜɚɧɤɚɦɟɪɚ; 3 – ɜɨɞɨɡɚɛɨɪɧɨɟ ɨɤɧɨ 

Ɋɢɫɭɧɨɤ 2.14 – Ɇɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ ɈɈɈ «Ȼɚɬɭɪɢɧɫɤɨɟ»  

 (ɩɨ ɩɪɨɟɤɬɭ ɤɚɮɟɞɪɵ ɝɢɞɪɚɜɥɢɤɢ ɢ ɫ.-ɯ. ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɄɭɛȽȺɍ, 2018ɝ) 
 

Ɋɚɡɦɟɪɵ ɚɜɚɧɤɚɦɟɪɵ ɭɦɟɧɶɲɚɸɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 2-ɯ ɜɨɞɨɡɚɛɨɪɧɵɯ 

ɬɪɭɛ ɞɥɹ 5 ɧɚɫɨɫɨɜ. ɇɚ ɜɨɞɨɡɚɛɨɪɟ ɭɫɬɪɚɢɜɚɟɬɫɹ 2 ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɜɨɞɨɩɪɢɟɦ-

ɧɵɯ ɨɤɧɚ, ɤɚɠɞɨɟ ɢɯ ɤɨɬɨɪɵɯ ɨɛɨɪɭɞɭɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɛɟɫɤɨɧɬɚɤɬɧɵɦ 

ɆɊɁɍ. ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɭ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ ɫɨɡɞɚёɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 
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ɷɤɪɚɧɵ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɦɨɥɨɞɶ ɪɵɛɵ ɧɟ ɩɨɩɚɞɚɟɬ ɜ ɜɨɞɨɡɚɛɨɪ. Ɋɚɫɯɨɞɵ ɪɟɤɢ ɜ 

ɦɚɟ-ɢɸɧɟ ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 5,0-8,0 ɦ3/ɫ, ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɫɬɟɩɧɨɣ ɪɟɤɟ 

0,2-0,3 ɦ/ɫ. Ƚɥɭɛɢɧɵ ɭ ɜɨɞɨɡɚɛɨɪɚ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ 0,8-0,9 ɦ. ȼɨɞɨɩɪɢёɦɧɵɟ 

ɨɤɧɚ ɨɛɨɪɭɞɭɸɬɫɹ ɪɟɲёɬɤɨɣ ɧɚ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸ-

ɳɢɟ ɷɥɟɦɟɧɬɵ. Ⱦɧɨ ɚɜɚɧɤɚɦɟɪɵ ɭɫɬɪɚɢɜɚɟɬɫɹ ɧɢɠɟ ɞɧɚ ɪɟɤɢ ɧɚ 0,8 ɦ. 

Ⱥɧɚɥɢɡ ɜɨɞɨɡɚɛɨɪɨɜ ɧɚ ɦɚɥɵɯ ɪɟɤɚɯ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɨɡɞɚɧɢɟ ɜɨɞɨɪɟ-

ɫɭɪɫɧɵɯ ɷɤɨɫɢɫɬɟɦ: ɦɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ – ɦɨɛɢɥɶɧɚɹ ɪɵɛɨɡɚɳɢɬɚ 

ɞɨɥɠɧɨ ɫɬɪɨɢɬɫɹ ɧɚ ɩɪɢɧɰɢɩɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɛɢɨɪɟɫɭɪɫɨɜ ɢ ɪɚɰɢɨ-

ɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɩɨ ɫɯɟɦɟ ɞɚɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 2.15. 

 

Ɋɢɫɭɧɨɤ 2.15 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɷɤɨɫɢɫɬɟɦɵ:  

ɦɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ – ɦɨɛɢɥɶɧɚɹ ɪɵɛɨɡɚɳɢɬɚ  
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Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɞɨɪɟɫɭɪɫɧɵɯ ɫɢɫɬɟɦ ɧɚ ɦɚɥɵɯ 

ɪɟɤɚɯ ɢ ɤɚɥɚɧɚɯ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɡɚɛɨɪ ɜɨɞɵ ɱɟɪɟɡ ɦɟɥɢɨɪɚɬɢɜɧɵɟ ɜɨ-

ɞɨɡɚɛɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɨɪɭɞɭɸɬɫɹ ɛɟɫɤɨɧɬɚɤɬɧɵɦɢ ɷɤɨɥɨɝɢɱɟ-

ɫɤɢɦɢ ɦɨɛɢɥɶɧɵɦɢ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɪɚɰɢɨ-

ɧɚɥɶɧɨɟ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɟ.  

 

ȼɕȼɈȾɕ ɉɈ ɊȺɁȾȿɅɍ 2 

1. Ɉɛɨɫɧɨɜɚɧɵ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɦɨ-

ɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ɉɛɴɟɦɧɵɟ ɩɪɨɬɢɜɨɬɨɤɢ ɫɨɡɞɚɸɬɫɹ ɤɨ-

ɧɢɱɟɫɤɢ ɫɯɨɞɹɳɢɦɢɫɹ ɧɚɫɚɞɚɦɢ ɢ ɤɨɧɭɫɚɦɢ, ɪɚɡɦɟɳёɧɧɵɦɢ ɧɚ ɤɨɥɥɟɤɬɨɪɟ ɭ 

ɜɨɞɨɩɪɢɟɦɧɵɯ ɨɤɨɧ. ɍɝɨɥ ɤɨɧɭɫɚ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 60-1300. ɂɫ-

ɬɟɱɟɧɢɟ ɢɡ ɧɚɫɚɞɤɢ ɧɚ ɤɨɧɭɫ ɢ ɫɥɨɠɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɨɬɞɟɥɶɧɵɯ ɫɬɪɭɣ ɩɨɫɥɟ ɤɨ-

ɧɭɫɚ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɬɪɭɣɧɨɟ ɞɜɢɠɟɧɢɟ ɩɪɨɬɢɜɨɬɨɤɚ ɩɨɬɨɤɭ ɜɨɞɨɡɚɛɨɪɚ 

ɢ ɞɨɫɬɚɬɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɩɨ ɠɢɜɨɦɭ ɫɟ-

ɱɟɧɢɸ. 

2. ɉɪɢ ɢɫɬɟɱɟɧɢɢ ɜɨɞɵ ɢɡ ɧɚɫɚɞɤɢ ɧɚ ɤɨɧɭɫ ɬɟɨɪɟɬɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɵ ɩɚ-

ɪɚɦɟɬɪɵ ɩɪɨɬɢɜɨɬɨɤɚ ɬɟɨɪɟɦɨɣ ɨɛ ɢɡɦɟɧɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɢ ɭɪɚɜɧɟ-

ɧɢɹɦɢ ɝɢɞɪɚɜɥɢɤɢ. 

3. ɉɨɥɭɱɟɧɨ ɭɪɚɜɧɟɧɢɟ (2.23), ɢɡ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ 

ɫɬɪɭɣɧɵɯ ɩɪɨɬɢɜɨɬɨɤɨɜ, ɮɨɪɦɢɪɭɸɳɢɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɷɤɪɚɧ. Ɍɟɨɪɟɬɢɱɟɫɤɢ 

ɨɛɨɫɧɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɬɪɭɣɧɵɯ ɬɟɱɟɧɢɣ ɩɪɨɬɢɜɨɬɨɤɚ ɞɥɹ ɡɚ-

ɳɢɬɵ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɝɢɞɪɨɛɢɨɧɬɨɜ.  

4. ɍɫɬɨɣɱɢɜɨɟ ɪɚɡɜɢɬɢɟ ɜɨɞɨɪɟɫɭɪɫɧɵɯ ɫɢɫɬɟɦ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚ-

ɛɨɪɚɯ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ: ɦɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚ-

ɛɨɪ – ɦɨɛɢɥɶɧɚɹ ɪɵɛɨɡɚɳɢɬɚ (ɪɢɫɭɧɨɤ 2.15), ɤɨɝɞɚ ɦɨɛɢɥɶɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɝɨɥɨɜɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɰɢɣ.  

5. ɉɪɢ ɧɟɡɚɜɢɫɢɦɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɆɊɁɍ ɨɬ ɪɚɛɨɬɵ ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ 

ɫɬɚɧɰɢɢ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ ɪ. Ʉɭɛɚɧɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɷɤɨɧɨɦɢɹ 

ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɞɨ 7,1 % ɢ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɆɊɁɍ – ɞɨ 10 % ɧɚ ɁȺɈ «ɒɟɜ-

ɱɟɧɤɨ» Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ. 
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3 ɋɏȿɆȺ ɈɉɕɌȺ. ɆȿɌɈȾɂɄȺ ɂɋɋɅȿȾɈȼȺɇȺɇɂɃ 

 

 

3.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɦɟɧɢɦɨɫɬɢ ɢɦɢɬɚɬɨɪɨɜ 

 

ȼ ɥɚɛɨɪɚɬɨɪɧɵɯ ɨɩɵɬɚɯ ɦɨɞɟɥɹɦɢ ɦɨɥɨɞɢ ɪɵɛ ɫɥɭɠɢɥɢ ɮɢɡɢɱɟɫɤɢɟ ɦɨ-

ɞɟɥɶɧɵɟ ɬɟɥɚ ɦɨɥɨɞɢ ɪɵɛ – ɢɦɢɬɚɬɨɪɵ. Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢɦɢɬɚɬɨɪɨɜ 

ɛɵɥɢ ɜɟɫ ɢ ɪɚɡɦɟɪ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɨɛɨɫɧɨɜɚɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɧɚ ɮɢɡɢɱɟɫɤɨɣ 

ɦɨɞɟɥɢ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɉȺɈɋ Д46, 83Ж. ɂɦɢɬɚɬɨɪɵ ɛɵɥɢ ɫɮɨɪɦɢ-

ɪɨɜɚɧɵ ɜ 6 ɝɪɭɩɩ (ɬɚɛɥɢɰɚ 3.1). 

Ɍɚɛɥɢɰɚ 3.1– Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢɦɢɬɚɬɨɪɨɜ  
Ƚɪɭɩɩɵ  
ɢɦɢɬɚɬɨɪɨɜ 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 
ȼɟɫ, ɝ 0,049-0,078 0,11-0,14 0,31-0,51 0,20-0,33 0,75-0,95 5,90-8,89 

ɋɪɟɞɧɟɤɜɚɞ-
ɪɚɬɢɱɧɨɟ ɨɬ-
ɤɥɨɧɟɧɢɟ, ɝ 

 

0,0017 

 

0,024 

 

0,049 

 

0,0386 

 

0,0633 

 

0,325 

Ⱦɥɢɧɚ, ɦɦ 8-10 13-15 15-17 30-35 47-55 93-110 

ɏɚɪɚɤɬɟɪɢ-
ɫɬɢɤɚ ɦɚɬɟɪɢ-
ɚɥɚ  

ɉɨɥɢɷɬɢ-
ɥɟɧ+ ɭɬɹɠɟ-

ɥɢɬɟɥɶ 

ɉɨɥɢɷ- 

ɬɢɥɟɧ+ ɭɬɹ-
ɠɟɥɢɬɟɥɶ 

ɉɨɥɢɷ- 

ɬɢɥɟɧ+ ɭɬɹ-
ɠɟɥɢɬɟɥɶ 

ɋɢɥɢɤɨɧ ɋɢɥɢɤɨɧ ɋɢɥɢɤɨɧ 

 

ɂɦɢɬɚɬɨɪɵ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɝɪɭɩɩɵ ɩɨ ɜɟɫɭ ɢ ɪɚɡɦɟɪɭ ɢ ɫɨɩɨɫɬɚɜɥɹɥɢɫɶ 

ɩɚɪɚɦɟɬɪɚɦɢ ɫ ɦɨɥɨɞɶɸ ɪɵɛɵ, ɝɞɟ ɜ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɨɩɪɟɞɟɥɹɥɨɫɶ ɫɪɟɞɧɟɤɜɚɞ-

ɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɢɦɢɬɚɬɨɪɨɜ ɩɨ ɜɟɫɭ. Ⱦɥɢɧɚ ɢɦɢɬɚɬɨɪɨɜ ɦɨɥɨɞɢ ɪɵɛ ɢɡ-

ɦɟɪɹɟɬɫɹ ɥɢɧɟɣɤɨɣ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ ɫ ɬɨɱɧɨɫɬɶɸ 1 ɦɦ TDA-1966, ɜɟɫ 

ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 0,20-8,89 ɝ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɥɟɤɬɪɨɧɧɵɦɢ ɜɟɫɚɦɢ 

OHAUS ɫ ɬɨɱɧɨɫɬɶ 0,001 ɝ.  

ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɪɢɜɨɞɹɬɫɹ ɮɨɬɨ ɢɫɫɥɟɞɭɟɦɵɯ ɢɦɢɬɚɬɨɪɨɜ ɞɥɹ 6-ɬɢ ɝɪɭɩɩ. 

Ʉ ɝɪɭɩɩɚɦ 1-3 ɨɬɧɨɫɹɬɫɹ ɢɦɢɬɚɬɨɪɵ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɩɚɥɨ-

ɱɟɤ ɞɢɚɦɟɬɪɨɦ 3 ɦɦ ɞɥɢɧɨɣ 8-17 ɦɦ ɫ ɭɬɹɠɟɥɢɬɟɥɹɦɢ ɢɡ ɩɥɚɫɬɢɥɢɧɚ ɧɚ ɤɨɧɰɟ 

ɜ ɜɢɞɟ ɲɚɪɢɤɚ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɪɚɡɛɪɨɫ ɜɟɫɨɜ ɜ ɞɢɚɩɚɡɨɧɟ 0,049-0,51 ɝ. Ƚɪɭɩɩɵ 
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4-6 ɢɦɢɬɚɬɨɪɨɜ ɢɦɟɸɬ ɮɨɪɦɭ ɦɚɥɶɤɨɜ ɪɵɛɵ, ɤɨɬɨɪɵɟ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ ɡɚ-

ɜɨɞɫɤɨɦ ɜɚɪɢɚɧɬɟ ɢɡ ɫɢɥɢɤɨɧɚ (ɜɨɛɥɟɪɵ) ɢ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɝɪɭɩɩɵ ɩɨ ɞɥɢɧɟ ɢ 

ɜɟɫɭ ɚɧɚɥɨɝɢɱɧɨ ɩɟɪɜɵɦ ɬɪёɦ ɝɪɭɩɩɚɦ.  

 

 

Ⱥ) ɂɦɢɬɚɬɨɪɵ ɝɪɭɩɩ 1-3 

 

 Ȼ) ɂɦɢɬɚɬɨɪɵ ɝɪɭɩɩ 4-6 

 

Ɋɢɫɭɧɨɤ 3.1 - ɂɫɫɥɟɞɭɟɦɵɟ ɢɦɢɬɚɬɨɪɵ 

 

ȼ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɢɫɫɥɟɞɭɟɬɫɹ ɩɨ 20 ɲɬ. ɢɦɢɬɚɬɨɪɨɜ, ɱɬɨ ɞɚɜɚɥɨ ɜɨɡɦɨɠ-

ɧɨɫɬɶ ɫɪɚɜɧɢɜɚɬɶ ɝɪɭɩɩɵ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɷɧɟɪɝɢɢ ɩɥɨɫɤɢɯ ɫɬɪɭɣ 

ɩɪɨɬɢɜɨɬɨɤɚ ɧɚ ɢɦɢɬɚɬɨɪɵ. Ɉɧɢ ɩɟɪɟɦɟɳɚɸɬɫɹ ɜ ɩɨɬɨɤɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɬɪɭɣ-

ɧɵɯ ɬɟɱɟɧɢɣ ɯɚɨɬɢɱɧɨ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɩɨɥɨɠɢɬɶ ɨ ɩɨɬɟɪɢ «ɪɟɨɪɟɚɤɰɢɢ» 

ɢɦɢɬɚɬɨɪɨɜ, ɤɚɤ ɭ ɪɚɧɧɟɣ ɦɨɥɨɞɢ ɪɵɛ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ ɜ ɪɟɚɥɶ-

ɧɵɯ ɭɫɥɨɜɢɹɯ ɦɚɥɵɯ ɜɨɞɨɬɨɤɨɜ. ɂɦɢɬɚɬɨɪɵ ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɫɯɟɦɭ ɩɥɚɜɚɧɢɹ 

ɦɨɥɨɞɢ ɪɵɛ ɜ ɩɨɬɨɤɟ ɭ ɜɨɞɨɡɚɛɨɪɚ, ɚ, ɩɨɷɬɨɦɭ, ɫɨɡɞɚɜɚɥɢɫɶ ɭɫɥɨɜɢɹ ɞɥɹ ɢɫɫɥɟ-

ɞɨɜɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɡɚɳɢɬɵ ɪɚɧɧɟɣ ɦɨɥɨɞɢ ɪɵɛ ɧɚ ɮɢɡɢɱɟ-

ɫɤɨɣ ɦɨɞɟɥɢ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɭɫɬɚɧɨɜɢɬɶ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ 

ɪɚɡɥɢɱɧɵɯ ɫɰɟɧɚɪɢɹɯ. 
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3.2 Ɋɚɡɪɚɛɨɬɤɚ ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ 

      ɫ ɦɨɛɢɥɶɧɵɦ ɪɵɛɨɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ  
 

Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɷɤɨɫɢɫɬɟɦɵ ɦɟɥɢ-

ɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ – ɪɵɛɨɡɚɳɢɬɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɦɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɩɨɬɨɤɨɨɛɪɚɡɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɵɛɨɡɚ-

ɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ɭɫɥɨɜɢɹɯ ɞɟɮɢɰɢɬɚ ɫɬɨɤɚ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ. ɉɪɢ ɪɚɡ-

ɪɚɛɨɬɤɟ ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɆɊɁɍ ɛɵɥɢ ɢɡɭɱɟɧɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɢɫɬɨɱɧɢɤɢ 

ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ, ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ 

ɢ ɫɤɨɪɨɫɬɟɣ ɩɨɬɨɤɚ ɜ ɧɢɯ Д3, 5, 12, 13, 17, 20, 29, 40, 41, 49, 54, 74, 104, 121, 

126Ж ɢ ɞɪ. Ɏɢɡɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɫ ɦɨɛɢɥɶɧɵɦ ɪɵɛɨ-

ɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɜ ɦɚɫɲɬɚɛɟ 1:1 ɩɪɢɜɨɞɢɬɫɹ ɧɚ ɪɢɫɭɧɤɟ 3.2.  

 

1- ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ; 2 – ɫɢɫɬɟɦɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ; 3 - ɤɨɥɥɟɤɬɨɪ; 4 – 

ɧɚɫɚɞɤɢ; 5 – ɜɨɞɨɩɪɢɟɦɧɵɣ ɨɝɨɥɨɜɨɤ; 6 – ɪɟɲёɬɤɚ; 7- ɤɨɧɭɫɚ; 8 – ɢɫɬɨɱɧɢɤ ɨɪɨɲɟɧɢɹ; 9 – 

ɮɢɥɶɬɪ; 10 – ɝɟɧɟɪɚɬɨɪ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 11 – ɲɚɪɧɢɪ; 12 – ɥɨɬɨɤ; 13 – ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ; 14 
– ɩɪɢёɦɧɚɹ ɤɚɦɟɪɚ; 15 – ɡɨɧɚ ɫɤɨɩɥɟɧɢɹ ɢɦɢɬɚɬɨɪɨɜ; 16 – ɜɨɞɨɫɥɢɜ-ɜɨɞɨɦɟɪ; 17 – ɩɪɢёɦɧɚɹ 
ɤɚɦɟɪɚ; 18 – ɩɨɞɚɸɳɚɹ ɬɪɭɛɚ ɜ ɥɨɬɨɤ.  

Ɋɢɫɭɧɨɤ 3.2 – Ʌɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ     

ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɢɦɢɬɚɬɨɪɚɦɢ 

ȼ ɤɚɱɟɫɬɜɟ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɥɨ-

ɬɨɤ ɪɚɡɦɟɪɨɦ 0,43ɯ0,8 ɦ2, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɪɨɩɭɫɤɚɬɶ ɪɚɫɯɨɞ ɜɨɞɵ ɞɨ 0,2 
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ɦ3/ɫ. Ʌɨɬɨɤ ɨɛɨɪɭɞɭɟɬɫɹ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟɦ, ɫɨ ɫɦɟɧɧɵɦɢ ɩɨɬɨɤɨɮɨɪɦɢɪɭ-

ɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɤɨɬɨɪɵɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɚɪɢɚɧɬɚ ɨɩɵɬɚ ɦɨɝɭɬ ɢɡɦɟ-

ɧɹɬɶɫɹ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɟɠɢɦɚɦɢ ɩɨɬɨɤɚ ɩɪɢ ɩɨɞɯɨɞɟ ɤ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ 

ɆɊɁɍ ɜ ɤɨɧɰɟ ɥɨɬɤɚ ɢɦɟɟɬɫɹ ɡɚɬɜɨɪ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ 

ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɜɨɞɨɩɪɢёɦɧɨɦ ɨɤɧɟ.  

ȼɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɩɨɜɬɨɪɹɟɬ ɪɚɡɦɟɪ ɥɨɬɤɚ. Ƚɥɭ-

ɛɢɧɵ ɜ ɜɨɞɨɩɪɢёɦɧɨɦ ɨɤɧɟ ɢɡɦɟɧɹɥɢɫɶ ɨɬ 0,50 ɞɨ 0,65 ɦ ɲɩɢɰɟɧɦɚɫɲɬɚɛɨɦ ɫ 

ɬɨɱɧɨɫɬɶɸ 0,01ɫɦ. Ɋɚɫɯɨɞ ɜɨɞɨɡɚɛɨɪɚ ɢɡɦɟɪɹɟɬɫɹ ɜɨɞɨɫɥɢɜɨɦ-ɜɨɞɨɦɟɪɨɦ ɑɢ-

ɩɨɥɟɬɬɢ ɫ ɬɨɱɧɨɫɬɶɸ 2,5 %. ȼɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɪɚɡɰɨɜɵɦ ɫɟɤɭɧɞɨɦɟɪɨɦ ɫ 

ɬɨɱɧɨɫɬɶɸ 0,01 ɫ.  

  

Ɋɢɫɭɧɨɤ 3.3 - Ʌɚɛɨɪɚɬɨɪɧɚɹ 
ɭɫɬɚɧɨɜɤɚ 

Ɋɢɫɭɧɨɤ 3.4 – ɂɡɦɟɪɟɧɢɟ ɭɪɨɜɧɟɣ 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɥɢɫɶ ɧɚ ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɵ-

ɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɧɚ ɤɚɮɟɞɪɟ ɝɢɞɪɚɜɥɢɤɢ ɢ ɫɟɥɶɫɤɨɯɨ-

ɡɹɣɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɄɭɛȽȺɍ. ɇɚ ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɨɬɨɤɨɨɛɪɚɡɨ-

ɜɚɬɟɥɟɦ ɫɨɡɞɚɸɬɫɹ ɫɬɪɭɣɧɵɟ ɬɟɱɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɧɚɜɫɬɪɟɱɭ ɩɨɬɨɤɭ ɜɨ-

ɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ, ɬɪɚɟɤɬɨɪɢɢ ɤɨɬɨɪɵɯ ɦɨɞɟɥɢɪɭɸɬɫɹ ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɢɦɢ-

ɬɚɬɨɪɨɜ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɭ ɪɵɛɨɡɚɳɢɬɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ (ɪɢɫɭɧɨɤ 3.2). 
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Ɉɩɢɫɚɧɢɟ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɆɊɁɍ. Ɇɨɛɢɥɶɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, 

ɜɤɥɸɱɚɟɬ ɩɟɪɟɞɜɢɠɧɭɸ ɧɚɫɨɫɧɭɸ ɫɬɚɧɰɢɸ (ɧɚɫɨɫ GRUNDFOS DK-8850 

SKALA2-3-45) 1 ɫ ɫɢɫɬɟɦɨɣ ɩɨɞɚɱɢ ɜɨɞɵ 2 ɜ ɤɨɥɥɟɤɬɨɪ 3 ɫ ɧɚɫɚɞɤɚɦɢ 4, ɭɫɬɪɨ-

ɟɧɧɵɣ ɩɨ ɮɨɪɦɟ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ 5 ɜ ɨɝɨɥɨɜɤɟ ɜɨɞɨɡɚɛɨɪɚ 12, ɢ ɪɟɲёɬɤɭ 6 

ɫ ɤɨɧɭɫɚɦɢ 7 ɫɨɨɫɧɨ ɧɚɫɚɞɤɚɦ 4, ɤɨɬɨɪɚɹ ɤɪɟɩɢɬɫɹ ɤ ɤɨɥɥɟɤɬɨɪɭ 3. Ɇɨɛɢɥɶɧɨɟ 

ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɜɯɨɞɟ ɩɨɬɨɤɚ ɜ ɨɝɨɥɨɜɨɤ ɜɨɞɨɡɚ-

ɛɨɪɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɛɴёɦɧɵɦ ɩɪɨɬɢɜɨɬɨɤɨɦ, ɜɨɡɞɟɣ-

ɫɬɜɭɸɳɟɝɨ ɧɚ ɝɢɞɪɨɛɢɨɧɬɵ. ɉɢɬɚɧɢɟ ɜɨɞɨɣ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɞɜɢɠɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɟɣ (ɉɇɋ) 1, ɤɨɬɨɪɚɹ 

ɡɚɛɢɪɚɟɬ ɜɨɞɭ ɢɡ ɚɜɚɧɤɚɦɟɪɵ 8 ɱɟɪɟɡ ɮɢɥɶɬɪ 9. ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɞɥɹ ɉɇɋ ɩɨ-

ɞɚёɬɫɹ, ɤɚɤ ɨɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ, ɬɚɤ ɢ ɦɨɠɟɬ ɩɨɞɚɜɚɬɶɫɹ ɨɬ ɚɜɬɨɧɨɦɧɨɝɨ 

ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ 10. Ʉɨɥɥɟɤɬɨɪ 3 ɲɚɪɧɢɪɧɨ ɤɪɟɩɢɬɫɹ ɜ ɩɚɡɚɯ 11 ɢ ɦɨɠɟɬ ɩɨ-

ɜɨɪɚɱɢɜɚɬɶɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɨɞɨɩɪɢɟɦɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɧɚ ɭɝɨɥ ɚ.  

 

3.3 Ɇɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ 

      ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ  

 

Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɥɨɬɤɟ 8 ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 

0,0403-0,0712 ɦ3/ɫ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɫɯɨɞɭ ɨɞɧɨɝɨ ɜɨɞɨɩɪɢɟɦɧɨɝɨ ɨɤɧɚ ɜɨ-

ɞɨɡɚɛɨɪɚ ɧɚ ɦɚɥɨɦ ɜɨɞɨɬɨɤɟ. Ɋɚɫɯɨɞ ɧɚɯɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɚɪɢɪɨɜɚɧɧɨɝɨ ɜɨ-

ɞɨɫɥɢɜɚ-ɜɨɞɨɦɟɪɚ 16 ɜ 3-ɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ. Ɉɲɢɛɤɚ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ ɧɟ 

ɩɪɟɜɵɲɚɟɬ 2,5 %. ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɨɡɚɛɨɪɚ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 

v = 0,10- 

Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɥɥɟɤɬɨɪɟ, ɫɨɡɞɚɜɚɟɦɨɟ 0,20 ɦ/ɫ Д112Ж ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ: 

v = Q / b h,                                                      (3.1) 

ɝɞɟ Q– ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɨɞɨɦɟɪ, ɦ3/ɫ; b –ɲɢɪɢɧɚ ɥɨɬɤɚ, ɦ; h – ɝɥɭ-

ɛɢɧɚ ɜɨɞɵ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ, ɢɡɦɟɪɟɧɧɚɹ ɲɩɢɰɟɧɦɚɫɲɬɚɛɨɦ ɫ ɬɨɱɧɨɫɬɶɸ 0,01 

ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3H ɨɬ ɜɨɞɨɫɥɢɜɚ, ɦ. 
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ɇɚɫɨɫɨɦ 1, ɢɡɦɟɪɹɟɬɫɹ ɜ 3-ɯ ɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ ɨɛɪɚɡɰɨɜɵɦ ɦɚɧɨɦɟɬ-

ɪɨɦ ɤɥɚɫɫɚ 0,4. Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɥɥɟɤɬɨɪɟ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɭ ɧɚɫɚɞɤɢ 4 ɧɚɯɨ-

ɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 0,08-0,4 Ɇɉɚ. ɋɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɢɡ ɧɚɫɚɞɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (2.2). Ⱦɢɚɦɟɬɪɵ ɧɚɫɚɞɤɨɜ 3,4 ɦɦ ɢ 5 ɦɦ ɛɵɥɢ ɜɵɛɪɚɧɵ ɧɚ ɨɫɧɨɜɟ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɡɨɪɚ ɫɨɜɪɟɦɟɧɧɵɯ ɪɵɛɨɡɚɳɢɬɧɵɯ 

ɭɫɬɪɨɣɫɬɜ Д75-78Ж. ɂɫɫɥɟɞɨɜɚɥɨɫɶ ɢɫɬɟɱɟɧɢɟ ɢɡ ɜɧɟɲɧɢɯ ɤɨɧɢɱɟɫɤɢɯ ɧɚɫɚɞɤɨɜ 

ɫ ɭɝɥɨɦ ɤɨɧɭɫɧɨɫɬɢ 130 ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɥɢɧɨɣ 5 (ɧɚɫɚɞɨɤ) ɩɨ ɨɛɳɟɩɪɢɧɹɬɨɣ 

ɦɟɬɨɞɢɤɟ [88]. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɧɚɫɚɞɤɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɪɚ-

ɧɟɟ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɢ ɷɬɨɦ ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɭɝɥɵ ɤɨɧɭɫɧɨɫɬɢ 

ɧɚɫɚɞɤɨɜ, ɥɟɠɚɳɢɟ ɜ ɩɪɟɞɟɥɚɯ 12-150, ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫ-

ɯɨɞɵ ɩɪɢ ɢɫɬɟɱɟɧɢɢ. ɇɚɫɚɞɤɢ ɪɚɛɨɬɚɸɬ ɫɨɜɦɟɫɬɧɨ ɫ ɤɨɧɭɫɚɦɢ, ɫɬɪɭɹ ɢɫɬɟɱɟ-

ɧɢɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɰɟɧɬ ɤɨɧɭɫɚ ɢ ɪɚɫɬɟɤɚɟɬɫɹ, ɩɨɜɬɨɪɹɹ ɮɨɪɦɭ ɤɨɧɭɫɚ, ɨɛɪɚɡɭɹ 

ɨɛɴɟɦɧɵɣ ɫɬɪɭɣɧɵɣ ɩɪɨɬɢɜɨɬɨɤ, ɤɨɬɨɪɵɣ ɧɚɩɪɚɜɥɟɧ ɧɚɜɫɬɪɟɱɭ ɥɢɱɢɧɤɚɦ ɢ 

ɦɨɥɨɞɢ ɪɵɛ. 

  

Ɋɢɫɭɧɨɤ 3.5 – ɂɫɬɟɱɟɧɢɟ ɢɡ ɧɚɫɚɞɤɦ 

ɧɚ ɤɨɧɭɫ 

Ɋɢɫɭɧɨɤ 3.6 – ɋɨɡɞɚɧɢɟ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɤɪɚɧɨɜ 

 

Ɉɛɴɟɦɧɵɣ ɩɪɨɬɢɜɨɬɨɤ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɮɢɡɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɛɨɥɶɲɟɣ 

ɩɥɨɬɧɨɫɬɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɩɨɬɨɤɟ, ɜ ɱɚɫɬɧɨɫɬɢ, ɧɚ ɝɢɞɪɨɛɢɨɧɬɵ, ɫɨɡɞɚɜɚɹ ɫɨ-

ɩɪɨɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɦɨɥɨɞɢ ɪɵɛ ɤ ɜɨɞɨɩɪɢёɦɧɨɦɭ ɨɤɧɭ ɜɨɞɨɡɚɛɨɪɚ.  

ɋɯɟɦɵ ɭɫɬɚɧɨɜɤɢ ɧɚɫɚɞɤɨɜ ɧɚ ɤɨɥɥɟɤɬɨɪɚɯ ɩɪɢɧɢɦɚɸɬɫɹ ɪɹɞɧɨɣ ɢ ɲɚɯ-

ɦɚɬɧɨɣ (ɪɢɫɭɧɨɤ 3.7).   
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Ɋɢɫɭɧɨɤ 3.7 – Ɋɚɡɦɟɳɟɧɢɟ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɤɨɥɥɟɤɬɨɪɟ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɬɢɜɨɬɨɤɨɜ ɩɪɢɦɟɧɹɥɢɫɶ ɤɨɧɭɫɚ ɫ ɭɝɥɚɦɢ 600, 1100, 1220 

ɞɥɢɧɨɣ 14 ɦɦ, 10 ɦɦ, 5 ɦɦ ɢ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɧɚɫɚɞɤɢ ɞɨ ɤɨɧɭɫɚ - 0,045; 0,04; 

0,035: 0,03; 0,025; 0,02; 0,015 ɦ. ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ʉɨɥɥɟɤɬɨɪ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚ-

ɬɟɥɹ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɪɚɡɦɟɪɨɦ 0,35ɯ0,5 ɦ2 ɜɵɩɨɥɧɟɧ ɩɨ ɮɨɪɦɟ ɜɨɞɨɩɪɢɟɦɧɨɝɨ 

ɨɤɧɚ, ɧɚ ɤɨɬɨɪɨɦ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚɫɚɞɤɢ ɩɨ 2-ɦ ɫɯɟɦɚɦ (ɪɢɫɭɧɨɤ 3.3).  

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɩɨɥ-

ɧɹɥɢɫɶ ɜ 3-ɯ ɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɪɢɬɟɪɢɹ ɩɨ Ɏɢɲɟɪɚ. 

 

3.4 Ɇɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɛɢɥɶɧɨɝɨ   

     ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 

ɂɫɫɥɟɞɨɜɚɥɢɫɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɩɚɪɚɦɟɬɪɵ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɷɤɨɥɨɝɢɱɟ-

ɫɤɨɝɨ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚ-

ɬɟɥɹ; ɩɥɨɬɧɨɫɬɶ ɩɪɨɬɢɜɨɬɨɤɚ ɭ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ; ɩɚɪɚɦɟɬɪɵ ɧɚɫɚɞɤɢ; 

ɫɯɟɦɵ ɪɚɫɫɬɚɧɨɜɤɢ ɧɚɫɚɞɤɨɜ ɧɚ ɤɨɥɥɟɤɬɨɪɟ; ɭɝɨɥ ɤɨɧɭɫɚ. Ɉɩɪɟɞɟɥɹɥɨɫɶ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɶ ɡɚɳɢɬɵ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɝɢɞɪɨɛɢɨɧɬɨɜ (ɢɦɢ-

ɬɚɬɨɪɨɜ) ɨɬ ɩɨɩɚɞɚɧɢɹ ɜ ɦɟɥɢɨɪɚɬɢɜɧɨɟ ɜɨɞɨɡɚɛɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. ɂɫɫɥɟɞɨɜɚ-

ɥɨɫɶ 6 ɝɪɭɩɩ ɮɢɡɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢɦɢɬɚɬɨɪɨɜ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɜ ɝɪɭɩɩɵ ɩɨ 

ɜɟɫɭ ɢ ɞɥɢɧɟ (ɬɚɛɥɢɰɚ3.1).  
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Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɛɴёɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ ɜɵɩɨɥɧɹɥɢɫɶ ɨɞɢɧɨɱɧɵɦɢ ɧɚɫɚɞ-

ɤɚɦɢ ɢ ɤɨɧɭɫɚɦɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɫɯɟɦ ɡɚɳɢɬɵ ɦɨɥɨɞɢ ɪɵɛ. ɂɫɫɥɟ-

ɞɨɜɚɧɢɹ ɨɛɴёɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ ɢ ɦɟɫɬɨ ɪɚɡɦɟɳɟɧɢɹ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɨɥɥɟɤ-

ɬɨɪɚ) ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɭ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɨɤɧɚ ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ ɩɨ-

ɬɟɪɸ ɷɧɟɪɝɢɢ ɩɪɨɬɢɜɨɬɨɤɚ ɨɩɵɬɧɵɦ ɩɭɬёɦ ɢ ɢɡ ɭɪɚɜɧɟɧɢɹ (2.2.23), ɭ ɤɨɬɨɪɨɝɨ 

ɫɤɚɩɥɢɜɚɸɬɫɹ ɝɢɞɪɨɛɢɨɧɬɵ (ɢɦɢɬɚɬɨɪɵ), ɤɨɬɨɪɵɟ ɞɚɥɟɟ ɬɪɚɧɡɢɬɧɵɦ ɩɨɬɨɤɨɦ 

ɛɭɞɭɬ ɨɬɜɨɞɹɬɫɹ ɜ ɛɟɡɨɩɚɫɧɨɟ ɦɟɫɬɨ ɦɚɥɨɝɨ ɜɨɞɨɬɨɤɚ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɨɝɨ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢɫɫɥɟɞɨ-

ɜɚɥɢɫɶ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ. Ʉ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɚɪɚ-

ɦɟɬɪɚɦ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɬɧɨɫɹɬɫɹ: ɞɚɜɥɟɧɢɟ ɜ ɤɨɥɥɟɤɬɨɪɟ; ɤɨɷɮɮɢ-

ɰɢɟɧɬ ɪɚɫɯɨɞɚ; ɫɤɨɪɨɫɬɶ ɫɬɪɭɢ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɨɜ; ɫɤɨɪɨɫɬɢ ɫɯɨɞɚ 

ɫɬɪɭɢ ɫ ɤɨɧɭɫɚ; ɫɬɪɭɣɧɵɟ ɨɛɴёɦɧɵɟ ɩɪɨɬɢɜɨɬɨɤɢ; ɮɨɪɦɚ ɨɛɴɟɦɧɨɝɨ ɩɪɨɬɢɜɨ-

ɬɨɤɚ, ɟɝɨ ɞɢɚɦɟɬɪ ɢ ɞɥɢɧɚ. Ʉ ɨɫɧɨɜɧɵɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɨɬɧɨɫɹɬɫɹ: 

ɮɨɪɦɚ ɧɚɫɚɞɤɢ; ɪɚɡɦɟɪɵ ɢ ɭɝɨɥ ɤɨɧɭɫɚ; ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɫɚɞɤɢ ɞɨ ɤɨɧɭɫɚ. 

ɋ ɭɱёɬɨɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɫɬɪɭɢɪɭɸɬɫɹ 

ɪɚɡɦɟɪɵ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɟɝɨ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɚ ɢɦɟɧɧɨ: 

ɪɚɡɦɟɪɵ ɤɨɥɥɟɤɬɨɪɚ ɢ ɟɝɨ ɮɨɪɦɚ; ɤɨɥɢɱɟɫɬɜɨ ɢ ɬɢɩ ɧɚɫɚɞɤɨɜ, ɚ ɬɚɤɠɟ ɤɨɧɮɢ-

ɝɭɪɚɰɢɹ ɢɯ ɭɫɬɚɧɨɜɤɢ ɧɚ ɤɨɥɥɟɤɬɨɪɟ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɫɚɞɤɢ ɞɨ ɤɨɧɭɫɚ ɢ ɢɯ 

ɤɨɥɢɱɟɫɬɜɨ; ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɵ ɤɨɧɭɫɨɜ; ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɪɵɛɨɡɚɳɢɬɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ. 

ȼɵɩɨɥɧɟɧɨ ɨɛɨɫɧɨɜɚɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɭɫɨɜ ɢɡ ɭɫɥɨɜɢɹ: 

ɩɪɨɩɭɫɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɨɡɚɛɨɪɚ; ɨɛɴёɦɧɵɣ ɩɪɨɬɢɜɨɬɨɤ ɨɛɟɫɩɟ-

ɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɩɥɨɬɧɨɫɬɶ; ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɨɛɴɟɦ-

ɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ; ɡɚɳɢɬɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɨɬ ɞɨɧɧɵɯ ɧɚɧɨɫɨɜ ɢ ɦɭɫɨɪɚ;  

Ɂɚ ɤɨɧɭɫɚɦɢ ɢɫɫɥɟɞɭɸɬɫɹ ɫɬɪɭɣɧɵɟ ɬɟɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɩɪɨɬɢɜɨ-

ɬɨɤ. Ɉɩɵɬɵ ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɞɜɢɠɟɧɢɢ ɠɢɞɤɨɫɬɢ. ɉɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɝɨ ɨɩɵɬɚ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 3-5ɦɢɧ., ɤɚɠɞɨɣ ɫɟɪɢɢ ɨɩɵɬɨɜ 

– 100 ɦɢɧ.  
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ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ  

 

ȼ ɜɨɞɨɩɪɢɟɦɧɨɦ ɨɤɧɟ ɡɚɤɪɟɩɥɹɟɬɫɹ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ - ɤɨɥɥɟɤɬɨɪ, ɧɚ 

ɤɨɬɨɪɨɦ ɩɨɨɱɟɪёɞɧɨ ɢɫɫɥɟɞɭɸɬɫɹ ɩɨɬɨɤɨɨɛɪɚɡɭɸɳɢɟ ɷɥɟɦɟɧɬɵ: ɧɚɫɚɞɤɢ ɞɢɚ-

ɦɟɬɪɨɦ 3,4 ɦɦ ɢ 5 ɦɦ ɫ ɫɨɨɫɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɤɨɧɭɫɚɦɢ 600, 1100, 1220 ɧɚ 

ɪɚɫɫɬɨɹɧɢɹɯ 1,0; 1,5; 2,0; 2,5; 3,0; 3,5; 4,0 ɢ 4,5 ɫɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɪɢ ɢɫɬɟ-

ɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɢɫɫɥɟɞɭɸɬɫɹ ɩɪɨɬɢɜɨɬɨɤɢ ɩɪɢ ɞɢɫɤɪɟɬɧɨɦ ɜɨɡ-

ɪɚɫɬɚɸɳɟɦ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ, ɤɨɬɨɪɨɟ ɫɨɡɞɚёɬɫɹ ɧɚɫɨɫɨɦ GRUNDFOS 

DK-8850 SKALA2-3-45. ɇɚɫɨɫ ɩɨɞɞɟɪɠɢɜɚɟɬ ɞɚɜɥɟɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ 0,1-0,4 

Ɇɉɚ. 

ȼ ɥɨɬɤɟ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɬɢɜɨɬɨɤɚ: ɞɥɢɧɚ ɮɚɤɟɥɚ 

ɩɪɨɬɢɜɨɬɨɤɚ (ɮɚɤɟɥɚ) ɢɡɦɟɪɹɟɬɫɹ ɫɚɧɬɢɦɟɬɪɨɜɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɥɢɧɟɣɤɨɣ ɫ 

ɰɟɧɨɣ ɞɟɥɟɧɢɹ 1 ɦɦ. ȼɟɪɲɢɧɚ ɤɨɧɭɫɚ ɹɜɥɹɟɬɫɹ ɧɚɱɚɥɨɦ ɮɚɤɟɥɚ. Ⱦɢɚɦɟɬɪ ɮɚ-

ɤɟɥɚ ɨɩɪɟɞɟɥɹɥɫɹ ɫ ɩɨɦɨɳɶɸ ɲɩɢɰɟɧɦɚɫɲɬɚɛɚ ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ 0,1; 0,2; ɢ 0,3 ɦ 

ɨɬ ɜɟɪɲɢɧɵ ɤɨɧɭɫɚ. ɋɜɟɪɯɭ ɧɚ ɥɨɬɤɟ ɡɚɤɪɟɩɥɹɟɬɫɹ ɥɢɫɬ ɪɚɡɦɟɪɨɦ 0.5ɯ1,2 ɦ ɢɡ 

ɩɥɟɤɫɢɝɥɚɫɚ ɬɨɥɳɢɧɨɣ 10 ɦɦ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɞɢɚɦɟɬɪɨɦ 12 ɦɦ ɪɚɡɦɟɱɟɧɧɵɦɢ 

ɩɨ ɩɥɨɳɚɞɢ 0,1ɯ0,1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɫɚɞɤɢ ɞɨ ɤɨɧɭɫɚ ɢɡɦɟɪɹɟɬɫɹ ɲɬɚɧɝɟɧ-

ɰɢɪɤɭɥɟɦ ɫ ɬɨɱɧɨɫɬɶɸ 0,1 ɦɦ.  

ɂɫɫɥɟɞɭɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɧɚɫɚɞɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ Re ɢ 

ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ.  Ɋɚɫɯɨɞ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɴ-

ɟɦɧɵɦ ɫɩɨɫɨɛɨɦ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɪɢɪɨɜɚɧɧɚɹ ɟɦɤɨɫɬɶ ɫɰɟɧɨɣ ɞɟɥɟ-

ɧɢɹ 1 ɦɦ ɢ ɨɛɴёɦɨɦ 5 ɥ. ȼɪɟɦɹ ɢɫɬɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɪɚɡɰɨɜɵɦ ɫɟɤɭɧɞɨ-

ɦɟɪɨɦ ɫ ɬɨɱɧɨɫɬɶɸ 0,01 ɫ. ɉɨɝɪɟɲɧɨɫɬɶ ɨɩɵɬɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 3,5 %. Ɉɩɵɬɵ 

ɜɵɩɨɥɧɹɸɬɫɹ ɜ 3-ɯ ɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ. 

 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɭɝɥɚ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 

 

ɂɫɫɥɟɞɨɜɚɥɢɫɶ 2 ɫɯɟɦɵ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ: ɪɹɞɧɚɹ ɫ 4 ɧɚɫɚɞɤɚɦɢ ɢ ɲɚɯ-

ɦɚɬɧɚɹ – ɫ 5 ɧɚɫɚɞɤɚɦɢ. ɇɚɫɚɞɤɢ ɛɵɥɢ ɩɪɢɧɹɬɵ ɞɢɚɦɟɬɪɚɦɢ 3,4 ɢ 5 ɦɦ. Ⱦɚɜɥɟ-

ɧɢɟ ɜ ɤɨɥɥɟɤɬɨɪɟ ɧɚɯɨɞɢɥɨɫɶ ɜ ɞɢɚɩɚɡɨɧɟ 0,098-0,324 Ɇɉɚ.  ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ 
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ɜɨɞɨɡɚɛɨɪɚ ɢɡɦɟɧɹɥɚɫɶ ɨɬ 0,1 ɞɨ 0,2 ɦ/ɫ. ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɭɫɬɚɧɚɜɥɢɜɚɥɫɹ 

ɧɚɜɫɬɪɟɱɭ ɩɨɬɨɤɭ ɜɨɞɨɡɚɛɨɪɚ ɩɨɞ ɮɢɤɫɢɪɨɜɚɧɧɵɦɢ ɭɝɥɚɦɢ: 600, 700, 800, 900. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɬɢɜɨɬɨɤɨɜ (Kef, %) ɧɚɯɨɞɢɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɤɨɥɢɱɟ-

ɫɬɜɚ ɪɵɛ, ɝɢɛɟɥɶ ɤɨɬɨɪɵɯ ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ, ɤ ɱɢɫɥɭ ɪɵɛ, ɤɨɬɨɪɵɟ ɩɨɝɢɛɥɢ ɛɵ 

ɜ ɭɫɬɪɨɣɫɬɜɟ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɛɟɡ ɨɛɨɪɭɞɨɜɚɧɢɹ ɆɊɁɍ.  

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɵɛɨɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɝɥɚɯ ɩɨɬɨɤɨ-

ɨɛɪɚɡɨɜɚɬɟɥɹ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ ɱɟɪɟɡ ɦɟɥɢɨɪɚɬɢɜɧɵɣ 

ɜɨɞɨɡɚɛɨɪ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɆɊɁɍ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д94Ж: 

                                  �௘௙ = �బ−���బ ∙ � ∙ ͳͲͲ,                                            (3.2) 

ɝɞɟ �௘௙ − ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɜɨɞɨɡɚɛɨɪɚ, %, N0 – 

ɤɨɥɢɱɟɫɬɜɨ ɪɵɛ ɜ ɩɨɬɨɤɟ ɜɨɞɵ, ɧɚɩɪɚɜɥɟɧɧɨɦ ɜ ɜɨɞɨɩɪɢɟɦɧɢɤ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; Ni – ɤɨɥɢɱɟɫɬɜɨ ɪɵɛ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɜ ɩɨɬɨɤɟ 

ɜɨɞɵ, ɧɚɩɪɚɜɥɟɧɧɨɦ ɜ ɜɨɞɨɩɪɢɟɦɧɢɤ, ɩɪɢ ɪɚɛɨɬɟ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 

B – ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɠɢɜɚɟɦɨɫɬɢ ɪɵɛ ɩɨɫɥɟ ɤɨɧɬɚɤɬɚ ɫ ɷɥɟɦɟɧɬɚɦɢ ɤɨɧɫɬɪɭɤ-

ɰɢɢ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

ɉɪɢ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɪɵɛɨɡɚɳɢɬɟ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɹ ɦɨɥɨɞɶ 

ɪɵɛ ɨɫɬɚёɬɫɹ ɠɢɜɨɣ, ɩɨɷɬɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɠɢɜɚɟɦɨɫɬɢ ȼ = 1,0. ɂɫɫɥɟɞɨɜɚ-

ɥɨɫɶ 6 ɝɪɭɩɩ ɢɦɢɬɚɬɨɪɨɜ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɩɨ ɜɟɫɭ ɢ ɪɚɡɦɟɪɭ. Ⱦɥɹ ɤɚɠɞɨɣ 

ɝɪɭɩɩɵ ɢɦɢɬɚɬɨɪɨɜ ɪɵɛ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ N i, ɧɚɩɪɢɦɟɪ, ɞɥɹ 4 ɝɪɭɩɩɵ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɢɧɞɢɤɚɬɨɪ – N4. 

ɂɫɫɥɟɞɨɜɚɥɚɫɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 2-ɯ ɫɯɟɦ ɞɥɹ 1-6 ɝɪɭɩɩɵ ɢɦɢɬɚɬɨɪɨɜ. ȼɵ-

ɩɭɫɤɚɥɨɫɶ ɜ ɩɨɬɨɤ 60 ɲɬ. ɢɦɢɬɚɬɨɪɨɜ ɭ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,8 

ɦ, ɤɨɬɨɪɵɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɨɬɨɤɚ ɜɨɞɨɡɚɛɨɪɚ ɞɜɢɝɚɥɢɫɶ ɤ ɧɟɦɭ. ȼ ɤɚɠɞɨɣ 

ɝɪɭɩɩɟ ɛɵɥɨ ɩɨ 20 ɲɬ. ɢɦɢɬɚɬɨɪɨɜ. ȼ ɩɟɪɜɨɣ ɫɟɪɢɢ ɨɩɵɬɨɜ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 

ɩɨɞɞɟɪɠɢɜɚɥɢɫɶ 0,1 ɦ/ɫ. ȼɨ ɜɬɨɪɨɣ ɫɟɪɢɢ ɨɩɵɬɨɜ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɛɵɥɢ 

ɪɚɜɧɵ 0,2 ɦ/ɫ. ȼ ɜɨɞɨɩɪɢɟɦɧɨɦ ɨɤɧɟ (ɪɢɫɭɧɨɤ 3.7) ɩɨɨɱɟɪёɞɧɨ ɢɫɫɥɟɞɭɟɬɫɹ ɩɨ-

ɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ, ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɩɨ ɪɹɞɧɨɣ ɢ ɲɚɯɦɚɬɧɨɣ ɫɯɟɦɚɦ. Ʉɨɥɥɟɤɬɨɪ 



 

 

72 

 

ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɵɦɢ 0,35ɯ0,5 ɦ2. Ʉɨɧɭɫɚ ɢɫ-

ɩɨɥɶɡɭɸɬɫɹ ɫ ɭɝɥɚɦɢ 600, 1100 ɢ 1220. ȼ ɩɨɬɨɤ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,0 ɦ 

ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɜɵɩɭɫɤɚɸɬɫɹ ɩɨɨɱɟɪёɞɧɨ 6 ɝɪɭɩɩ ɢɦɢɬɚɬɨɪɨɜ. 

ɉɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɨɜ ɢɫɫɥɟɞɭɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɛɴёɦɧɨɝɨ ɩɪɨ-

ɬɢɜɨɬɨɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ 0,3-1,0 ɦ ɨɬ ɤɨɧɭɫɚ, ɝɞɟ ɮɨɪɦɢɪɭɸɬɫɹ ɡɚɳɢɬɧɵɟ ɝɢɞ-

ɪɚɜɥɢɱɟɫɤɢɟ ɷɤɪɚɧɵ. ȼ ɤɨɥɥɟɤɬɨɪɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɟ ɞɢɫɤɪɟɬɧɨɟ 

ɞɚɜɥɟɧɢɟ 0,1-0,4 Ɇɉɚ. ɇɚɫɚɞɤɢ ɞɢɚɦɟɬɪɚɦɢ 3,4 ɦɦ ɢ 5 ɦɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɫɨɨɫɧɨ ɤɨɧɭɫɭ 600 ɢ ɩɨɨɱɟɪёɞɧɨ ɡɚɤɪɟɩɥɹɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ 1,0; 1,5; 2,0; 2,5; 

3,0; 3,5; 4,0 ɢ 4,5 ɫɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɂɚɬɟɦ ɤɨɧɭɫ ɡɚɦɟɧɹɟɬɫɹ ɧɚ 1100 ɢ 122 0 ɢ 

ɨɩɵɬ ɩɨɜɬɨɪɹɟɬɫɹ 3-ɯ ɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ. ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɱёɬɧɨ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɶ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ ɭɝɥɚɯ ɭɫɬɚɧɨɜɤɢ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 

600, 700, 800, 900. 

 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɥɨɬɧɨɫɬɢ ɷɤɪɚɧɚ ɩɪɨɬɢɜɨɬɨɤɚ 

  

ɂɫɫɥɟɞɨɜɚɥɨɫɶ ɪɹɞɧɚɹ ɢ ɲɚɯɦɚɬɧɚɹ ɫɯɟɦɚ ɪɚɫɫɬɚɧɨɜɤɢ ɧɚɫɚɞɤɨɜ ɢ ɤɨɧɭ-

ɫɨɜ ɧɚ ɤɨɥɥɟɤɬɨɪɟ, ɤɨɬɨɪɚɹ ɜɥɢɹɟɬ ɧɚ ɩɥɨɬɧɨɫɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ, ɤɨ-

ɬɨɪɵɣ ɫɨɡɞɚёɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɬɢɜɨɬɨɤɚ.  ɋɤɨɪɨɫɬɢ ɜɨɞɨɡɚɛɨɪɚ ɛɵɥɚ 0,1 ɦ/ɫ 

ɢ 0,2 ɦ/ɫ. Ɉɩɵɬɵ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɞɥɹ ɧɚɫɚɞɤɨɜ 3,4 ɢ 5,0 ɦɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ 0,03 ɦ ɨɬ ɤɨɧɭɫɚ ɫ ɭɝɥɨɦ 1220. 

ɉɥɨɬɧɨɫɬɶ ɩɪɨɬɢɜɨɬɨɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɱɟɪɟɡ ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ, ɤɨɬɨɪɭɸ ɫɨɡɞɚɸɬ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ 

ɧɚɫɚɞɤɢ ɢ ɤɨɧɭɫɵ ɜ ɜɨɞɨɩɪɢёɦɧɨɦ ɨɤɧɟ ɜɨɞɨɡɚɛɨɪɚ. ɉɥɨɬɧɨɫɬɶ ɩɪɨɬɢɜɨɬɨɤɚ 

ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɚɞɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɤɨɥɥɟɤɬɨɪɟ, ɭɝɥɚ ɤɨɧɭɫɚ, 

ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ, ɨɛɥɚɫɬɢ Ω, ɝɞɟ ɮɨɪɦɢɪɭɟɬɫɹ ɩɥɨɬɧɨɫɬɶ ɩɪɨɬɢɜɨɬɨɤɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ: 

К = ∑ ��  ௡ଵ / Ω  ,                                          (3.3) 

ɝɞɟ К – ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ; Ω – ɠɢɜɨɟ ɫɟɱɟɧɢɟ 

ɩɨɬɨɤɚ ɭ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ, ɦ2. ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɚɞɤɨɜ ɧɚ ɤɨɥɥɟɤɬɨɪɟ, 
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ɲɬ., ω – ɩɥɨɳɚɞɶ ɷɤɪɚɧɚ, ɫɨɡɞɚɜɚɟɦɚɹ ɧɚɫɚɞɤɨɦ ɩɪɢ ɫɨɭɞɚɪɟɧɢɢ ɫ ɤɨɧɭɫɨɦ ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ l, ɦ2.  

                                                            Ω = b h ,                                               (3.4) 

ɝɞɟ b – ɲɢɪɢɧɚ ɜɯɨɞɧɨɣ ɱɚɫɬɢ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ, ɦ; h – ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɭ 

ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ, ɦ. 

ɉɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɨɜ ɫɬɪɭɢ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɤɨɧɭɫɵ, ɨɛɪɚɡɭɹ ɮɚ-

ɤɟɥɚ ɪɚɫɩɵɥɚ ɢɡ ɦɧɨɠɟɫɬɜɚ ɫɬɪɭɟ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬ ɨɛɴёɦɧɵɟ ɩɪɨɬɢɜɨɬɨɤɢ, 

ɧɚɩɪɚɜɥɟɧɧɵɟ ɨɬ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɧɚɜɫɬɪɟɱɭ ɩɨɬɨɤɭ ɜɨɞɨɡɚɛɨɪɚ. ȼɟɤɬɨɪɚ 

ɫɤɨɪɨɫɬɟɣ ɩɪɨɬɢɜɨɬɨɤɚ ɫɭɦɦɢɪɭɸɬɫɹ ɧɚ ɭɱɚɫɬɤɟ ɞɥɢɧɨɣ l, ɝɞɟ ɮɨɪɦɢɪɭɟɬɫɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɷɤɪɚɧɵ ɪɚɡɥɢɱɧɨɣ ɩɥɨɬɧɨɫɬɶɸ К. ɑɟɦ ɛɥɢɠɟ ɷɤɪɚɧ ɤ ɩɨɬɨɤɨ-

ɨɛɪɚɡɨɜɚɬɟɥɸ, ɬɟɦ ɦɟɧɶɲɟɣ ɩɥɨɬɧɨɫɬɶɸ ɨɧ ɨɛɥɚɞɚɟɬ. ȼ ɤɨɧɰɟ ɭɱɚɫɬɤɚ ɩɥɨɬ-

ɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ, ɧɨ ɩɪɢ ɷɬɨɦ ɷɧɟɪɝɢɹ ɩɪɨɬɢɜɨɬɨɤɚ 

ɨɫɥɚɛɟɜɚɟɬ ɢ ɧɚɫɬɭɩɚɟɬ ɛɚɥɚɧɫ ɦɟɠɞɭ ɷɧɟɪɝɢɟɣ ɩɪɨɬɢɜɨɬɨɤɚ ɢ ɷɧɟɪɝɢɟɣ ɩɨɬɨɤɚ 

ɜɨɞɨɡɚɛɨɪɚ, ɱɬɨ ɞɨɤɚɡɚɧɨ ɬɟɨɪɟɬɢɱɟɫɤɢ (ɪɚɡɞɟɥ 2). Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɛɚɥɚɧɫɚ 

ɦɟɠɞɭ ɷɧɟɪɝɢɟɣ ɩɪɨɬɢɜɨɬɨɤɚ ɢ ɷɧɟɪɝɢɣ ɩɨɬɨɤɚ ɜɨɞɨɡɚɛɨɪɚ ɩɨɬɪɟɛɭɟɬɫɹ n ɧɚɫɚ-

ɞɨɜ ɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟ (2.23). ɉɪɢ ɷɬɨɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɷɤɪɚɧ ɩɥɨɬɧɨɫɬɶɸ 

К ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɚɪɚɦɟɬɪ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɩɪɨɬɢɜɨɬɨɤɨɜ ɪɚɡɥɢɱɧɨɣ ɩɥɨɬɧɨɫɬɢ. 

ɍɫɬɚɧɨɜɢɦ ɩɪɢ ɤɚɤɨɦ ɡɧɚɱɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟ-

ɫɤɨɝɨ ɷɤɪɚɧɚ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɟɟ ɜɵɩɨɥɧɹɟɬɫɹ ɡɚɳɢɬɚ ɜɨɞɨɡɚɛɨɪɚ. ɂɫɫɥɟ-

ɞɨɜɚɥɢɫɶ ɤɨɧɭɫɚ 600; 1100 122 0.  ɂɫɫɥɟɞɨɜɚɧɚ ɩɥɨɬɧɨɫɬɶ ɷɤɪɚɧɨɜ ɩɪɢ ɢɫɬɟɱɟ-

ɧɢɢ ɢɡ ɧɚɫɚɞɤɨɜ, ɤɨɬɨɪɵɟ ɭɫɬɪɨɟɧɵ ɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟ ɩɨ 2-ɦ ɫɯɟɦɚɦ. 

Ɉɩɵɬɵ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɞɥɹ 4 ɧɚɫɚɞɤɨɜ ɩɨ ɪɹɞɧɨɣ ɫɯɟɦɟ ɢ ɞɥɹ 5 ɧɚɫɚɞɤɨɜ, 

ɭɫɬɪɨɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ.  

 

3.5 ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 

 

Ɇɨɞɟɥɶ ɉɗɎ Д82Ж ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɦɚɬɪɢɰɵ (ɬɚɛɥɢɰɚ 3.2). Ɇɚɬɟɦɚɬɢ-

ɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɜɵɩɨɥɧɹɥɚɫɶ ɩɨ 3 ɮɚɤɬɨɪɚɦ: 
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ɞɚɜɥɟɧɢɸ 0,2-0,3 Ɇɉɚ; ɪɚɫɫɬɨɹɧɢɸ Δ =0,01-0,045 ɦ ɩɪɢ ɢɧɬɟɪɜɚɥɟ ɜɚɪɶɢɪɨɜɚ-

ɧɢɹ 0,05ɦ; ɭɝɨɥ ɤɨɧɭɫɚ β= 122, 90 ɢ 60. 

Ɍɚɛɥɢɰɚ 3.2 - Ɇɚɬɪɢɰɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ  
№ 
ɨɩɵɬɚ 

�ଵ �ଶ �ଷ �ଵ �ଶ �ଷ �ଵ�ଶ �ଵ�ଷ �ଶ�ଷ �ଵଶ �ଶଶ �ଷଶ Ⱦɢɚɦɟɬɪ 
ɮɚɤɟɥɚ 

 

1 97 90 0,010 + + + + + + + + + 0,1592 

ɉ
ɗɎ

 

2 97 60 0,025 - + + - - + + + + 0,1935 

3 217 60 0,010 + - + - + - + + + 0,5702 

4 337 60 0,025 - - + + - - + + + 0,6132 

5 217 60 0,040 + + - + - - + + + 0,3318 

6 97 120 0,025 - + - - + - + + + 0,3621 

7 337 120 0,025 + - - - - - + + + 0,3721 

8 217 90 0,025 - - - + + + + + + 0,4257 

9 97 90 0,040 + 0 0 0 0 0 + 0 0 0,1893 Ɂɜɟɡɞɧɵɟ ɬɨɱɤɢ
 

10 337 90 0,010 - 0 0 0 0 0 + +0 0 0,5534 

11 217 90 0,025 0 + 0 0 0 0 0 + 0 0,2786 

12 217 90 0,025 0 - 0 0 0 0 0 + 0 0,5614 

13 217 120 0,040 0 0 + 0 0 0 0 0 + 0,3521 

14 337 90 0,040 0 0 - 0 0 0 0 0 + 0,3497 

15 217 120 0,010 0 0 - 0 0 0 0 0 - 0,3587 

 

ɉɪɢ ɪɚɡɥɢɱɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ ɨɩɵɬɚ ɨɩɪɟɞɟɥɹɥɫɹ ɞɢɚɦɟɬɪ ɮɚ-

ɤɟɥɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɥɫɹ ɜ ɞɢɚɩɚɡɨɧɟ (0,159-0,613) ɦ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɚɧɚɥɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɨ ɩɟɪɜɨɦɭ ɮɚɤ-

ɬɨɪɭ ɞɥɹ ɨɰɟɧɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɞɢɚɦɟɬɪɚ ɮɚɤɟɥɚ ɪɚɫɩɵɥɚ ɨɬ ɞɚɜɥɟɧɢɹ ɩɨɡɜɨɥɢɥɚ 

ɩɨɥɭɱɢɬɶ ɭɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ:   

Y = 57,7047 + 14,5147�ଵ+ 4,3423�ଶ-6,2822�ଷ-1,494�ଵ�ଶ + 0,03887�ଵ�ଷ-0,04326 �ଶ�ଷ-2,2842�ଵଶ + 0,6168�ଶଶ + 0,03764�ଷଶ ,                         (3.5) 

ɝɞɟ Y – ɞɢɚɦɟɬɪ ɮɚɤɟɥɚ ɪɚɫɩɵɥɚ.   

Ɏɨɪɦɭɥɵ ɩɟɪɟɜɨɞɚ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɟɪɟɦɟɧɧɵɯ ɜ ɧɨɪɦɚɥɢɡɨ-

ɜɚɧɧɵɟ: �ଵ = �−ଶଵ7଴,ସହ ,  �ଶ = �−଴,ଶହ଴,ହ ,  �ଷ = −9଴ଷଵ                      (3.6)  

ɝɞɟ P - ɞɚɜɥɟɧɢɟ, ɫɦ; β - ɭɝɨɥ ɤɨɧɭɫɚ, ɝɪɚɞɭɫɵ. 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜ ɭɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ ɩɪɨɜɟɪɹɥɚɫɶ ɩɨ 

ɤɪɢɬɟɪɢɸ ɋɬɶɸɞɟɧɬɚ, ɚ ɫɚɦɨ ɭɪɚɜɧɟɧɢɟ ɩɨ ɤɪɢɬɟɪɢɸ Ɏɢɲɟɪɚ. ɉɪɨɞɢɮɮɟɪɟɧ-

ɰɢɪɨɜɚɜ ɭɪɚɜɧɟɧɢɹ ɩɨ ɤɚɠɞɨɣ ɢɡ ɩɟɪɟɦɟɧɧɵɯ, ɢ ɩɪɢɪɚɜɧɹɜ ɩɪɨɢɡɜɨɞɧɵɟ ɤ 
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ɧɭɥɸ ɩɨɥɭɱɢɥɢ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɵɯ ɞɚɸɬ ɤɨɨɪɞɢ-

ɧɚɬɵ ɰɟɧɬɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɥɢɤɚ: �ଵ = Ͳ,ͳͻͶ͹8; �ଶ = ͳ,ͳͶͶͳ; �ଷ = ͳ,ͳʹ͸͵ͷ. 

ɇɚɯɨɞɢɬɫɹ ɜɟɥɢɱɢɧɚ ɩɚɪɚɦɟɬɪɨɜ ɨɩɬɢɦɢɡɚɰɢɢ ɜ ɰɟɧɬɪɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ-

ɤɥɢɤɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ: Вs=58,1066033, ɝɞɟ Вs – ɡɧɚɱɟɧɢɟ ɨɬɤɥɢɤɚ ɜ ɧɨɜɨɦ 

ɧɚɱɚɥɟ ɤɨɨɪɞɢɧɚɬ (ɫɜɨɛɨɞɧɵɣ ɱɥɟɧ ɤɚɧɨɧɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ, ɜ ɫɦ).  

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɨɫɢ ɤɨɨɪɞɢɧɚɬ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɥɢɤɚ (ɫɬɚ-

ɪɵɯ ɨɫɟɣ) ɞɨ ɫɨɜɦɟɳɟɧɢɹ ɫ ɝɥɚɜɧɵɦɢ ɨɫɹɦɢ ɮɢɝɭɪɵ. ɍɝɨɥ a ɪɚɜɟɧ 12,22. 

ɍɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ ɜ ɤɚɧɨɧɢɱɟɫɤɨɣ ɮɨɪɦɟ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ:  

Y-58,1066033=0,2526*�ଵଶ +0,5828*�ଶଶ +2,438∗ �ଷଶ                         (3.7) 

ɢɥɢ ሺ�భሻమ
 �−ఱ8,భబలలబయయబ,మఱమల + ሺ�మሻమ

 �−ఱ8,భబలలబయయబ,ఱ8మ8 + ሺ�యሻమ
 �−ఱ8,భబలలబయయమ,రయ8 =1.               (3.8) 

ɉɨɜɟɪɯɧɨɫɬɶ ɨɬɤɥɢɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɝɢɩɟɪɛɨɥɚ. 

Ⱦɥɹ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɥɢɤɚ ɨɧɚ ɢɡɭɱɚ-

ɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯɦɟɪɧɵɯ ɫɟɱɟɧɢɣ. Ɋɚɫɫɦɨɬɪɢɦ ɫɟɱɟɧɢɟ ɩɥɨɫɤɨɫɬɶɸ Б1SX2 

Y12=50,68245-14,5584�ଵ-4,3374�ଶ - 1.494�ଵ�ଶ − ʹ.ʹͺͶʹ�ଵଶ
 +  Ͳ.͸ͳ͸ͺ�ଶଶ    (3.9) 

ɝɞɟ Y12 – ɞɥɢɧɚ ɮɚɤɟɥɚ ɪɚɫɩɵɥɚ, ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 1 ɢ 2 ɮɚɤɬɨɪɚ, 3-ɣ ɮɚɤɬɨɪ 

ɰɟɧɬɪɚɥɶɧɵɣ 

ȼɵɩɨɥɧɹɹ ɤɚɧɨɧɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɢ ɪɟɲɚɹ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ 

ɭɪɚɜɧɟɧɢɣ, ɧɚɯɨɞɢɦ ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɥɢɤɚ: 

                      �ଵ=0,1947; �ଶ=1,4411                                       

ɉɨɞɫɬɚɜɥɹɹ ɧɚɣɞɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜ ɭɪɚɜɧɟɧɢɟ (3.9), ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟ-

ɧɢɟ ɩɚɪɚɦɟɬɪɚ ɨɩɬɢɦɢɡɚɰɢɢ ɜ ɰɟɧɬɪɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɥɢɤɚ, ɤɨɝɞɚ �ଷ=1,2635: 

YS12=42,3771 

ɍɝɨɥ ɩɨɜɨɪɨɬɚ ɨɫɟɣ a ɪɚɜɟɧ 40,2934 ɝɪɚɞɭɫɚ, ɚ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɟɝɪɟɫɫɢɢ 

ɜ ɤɚɧɨɧɢɱɟɫɤɨɣ ɮɨɪɦɟ ɪɚɜɧɵ B11=-0,2455; ȼ22=-0,9455. 

ɍɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ ɜ ɤɚɧɨɧɢɱɟɫɤɨɣ ɮɨɪɦɟ:  

Y12-42,3771=-0,2455�ଵଶ+0,9455�ଶଶ.                                (3.10) 
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ɉɨɜɟɪɯɧɨɫɬɶ ɨɬɤɥɢɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɢɩɟɪɛɨɥɨɢɞ, ɟё ɰɟɧɬɪ ɦɢɧɢ-

ɦɚɤɫ ɩɨɫɤɨɥɶɤɭ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɚɧɨɧɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ɢɦɟɸɬ ɪɚɡɧɵɟ ɡɧɚɤɢ 

9ɪɢɫɭɧɨɤ 3.8).  

 
 

 
 

 

Ɋɢɫɭɧɨɤ 3.8 – ɉɨɜɟɪɯɧɨɫɬɶ, ɨɩɢɫɵɜɚɟɦɚɹ ɭɪɚɜɧɟɧɢɟɦ ɪɟɝɪɟɫɫɢɢ  

ɜ ɫɟɱɟɧɢɢ Б1SX2 

Ⱥɧɚɥɢɡɢɪɭɟɦ ɞɜɭɯɦɟɪɧɨɟ ɫɟɱɟɧɢɟ ɜɢɞɧɨ, ɱɬɨ ɩɨɜɟɪɯɧɨɫɬɶ ɨɬɤɥɢɤɚ ɩɪɟɞ-

ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɥɥɢɩɫɨɢɞ, ɚ ɟɟ ɰɟɧɬɪ – ɷɤɫɬɪɟɦɭɦ (ɦɚɤɫɢɦɭɦ), ɬ.ɤ. ɤɨɷɮɮɢɰɢ-

ɟɧɬɵ ɤɚɧɨɧɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ɢɦɟɸɬ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɡɧɚɤɢ.  

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɫɟɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɥɢɤɚ Б1SX3. Ⱦɥɹ ɷɬɨɝɨ ɜ ɢɫ-

ɯɨɞɧɨɟ ɭɪɚɜɧɟɧɢɟ (3.5) ɩɨɞɫɬɚɜɢɦ �ଶ=1,4411: 

Y13=59,74009+13,8557�ଵ-6,30128�ଷ+0,0389�ଵ�ଷ-2,8842�ଵଶ+0,03764�ଷଶ    (3.11) 

ȼɵɩɨɥɧɢɜ ɤɚɧɨɧɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɟɲɚɹ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ 

ɭɪɚɜɧɟɧɢɣ, ɧɚɯɨɞɢɦ ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɨɬɤɥɢɤɚ: �ଵ=-0,1947, �ଷ=1,2635. 

ɉɨɞɫɬɚɜɥɹɹ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɭɪɚɜɧɟɧɢɟ (3.11), ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟ-

ɧɢɟ ɩɚɪɚɦɟɬɪɚ ɨɩɬɢɦɢɡɚɰɢɢ ɜ ɰɟɧɬɪɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɥɢɤɚ, ɤɨɝɞɚ  �ଶ=1,4411. 

Y13=57,685. 

ɍɝɨɥ ɩɨɜɨɪɨɬɚ ɨɫɟɣ a ɪɚɜɟɧ 6,07, ɬɚɤ ɤɚɤ ɭɪɚɜɧɟɧɢɟ ɧɟ ɢɦɟɟɬ ɩɚɪɧɵɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ, ɚ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɪɟɫɫɢɢ ɜ ɤɚɧɨɧɢɱɟɫɤɨɣ ɮɨɪɦɟ ɪɚɜɟɧ: 

ȼ11=0,2819; ȼ33=-2,3319. 

ɍɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ ɜ ɤɚɧɨɧɢɱɟɫɤɨɣ ɮɨɪɦɟ: 
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Y13-57,685=0,2819�ଵଶ-2,3319�ଷଶ.                                  (3.12) 

 

 

 

 

Ɋɢɫɭɧɨɤ 3.9 – ɉɨɜɟɪɯɧɨɫɬɶ, ɨɩɢɫɵɜɚɟɦɚɹ ɭɪɚɜɧɟɧɢɟɦ ɪɟɝɪɟɫɫɢɢ 

 ɜ ɫɟɱɟɧɢɢ Б1SX3 

ɉɨɜɟɪɯɧɨɫɬɶ ɨɬɤɥɢɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɢɩɟɪɛɨɥɨɢɞ, ɚ ɟɟ ɰɟɧɬɪ ɦɢɧɢ-

ɦɚɤɫ, ɩɨɫɤɨɥɶɤɭ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɚɧɨɧɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ɢɦɟɸɬ ɪɚɡɧɵɟ 

ɡɧɚɤɢ. Ⱥɧɚɥɢɡɢɪɭɹ ɞɜɭɯɦɟɪɧɨɟ ɫɟɱɟɧɢɟ ɪɢɫɭɧɨɤ (3.9) ɜɢɞɢɦ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɢɡɦɟɧɟɧɢɹ ɩɪɨɢɫɯɨɞɹɬ ɨɬ ɞɚɜɥɟɧɢɹ ɬ.ɤ. ɝɢɩɟɪɛɨɥɵ ɜɵɬɹɧɭɬɵɣ ɩɨ ɬɨɣ ɨɫɢ, ɤɨ-

ɬɨɪɨɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɟɧɶɲɟɟ ɩɨ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢ-

ɟɧɬɚ ɜ ɤɚɧɨɧɢɱɟɫɤɨɦ ɭɪɚɜɧɟɧɢɢ.  

Ɋɚɫɫɦɨɬɪɢɦ ɫɟɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɥɢɤɚ Б2SX3. Ⱦɥɹ ɷɬɨɝɨ ɜ ɢɫɯɨɞɧɨɟ 

ɭɪɚɜɧɟɧɢɟ (3.5) ɩɨɞɫɬɚɜɢɦ �ଵ=0,1947, ɬɨɝɞɚ ɭɪɚɜɧɟɧɢɟ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 

Y23=60,444+4,6332�ଶ-6,2752�ଷ-0,0432�ଶ�ଷ +  Ͳ.͸ͳ͸ͺ�ଶଶ
   + Ͳ.Ͳ͵͹͸Ͷ�ଷଶ.(3.13) 

ȼɵɩɨɥɧɢɜ ɤɚɧɨɧɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɟɲɚɹ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ 

ɭɪɚɜɧɟɧɢɣ, ɧɚɯɨɞɢɦ ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɥɢɤɚ: �ଶ = ͳ,ͶͶͳͳ,   �ଷ = ͳ,ʹ͸͵ͷ. 

ɉɨɞɫɬɚɜɥɹɹ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɟ ɜ ɭɪɚɜɧɟɧɢɟ (3.13) ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ 

ɩɚɪɚɦɟɬɪɚ ɨɩɬɢɦɢɡɚɰɢɢ ɜ ɰɟɧɬɪɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɜɟɤɚ, ɤɨɝɞɚ �ଵ=0,1947: 

YS12=60,4534. 
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ɍɝɨɥ ɩɨɜɨɪɨɬɚ ɨɫɟɣ a ɪɚɜɟɧ 6,07 , ɬɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜ ɤɚɧɨɧɢɱɟɫɤɨɣ 

ɮɨɪɦɟ ɛɭɞɭɬ: B22=0,5828; ȼ33=-2,438. 

ɍɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ ɤɚɧɨɧɢɱɟɫɤɨɣ ɮɨɪɦɵ ɩɪɢɦɟɬ ɜɢɞ: 

Y12- 60,0034=0,5828�ଶ-2,438�ଷ. 

 

 

 

Ɋɢɫɭɧɨɤ 3.10 – ɉɨɜɟɪɯɧɨɫɬɶ, ɨɩɢɫɵɜɚɟɦɚɹ ɭɪɚɜɧɟɧɢɟɦ ɪɟɝɪɟɫɫɢɢ 

ɜ ɫɟɱɟɧɢɢ Б2SX3 

 

Ⱥɧɚɥɢɡɢɪɭɹ ɞɜɭɦɟɪɧɨɟ ɫɟɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ (ɪɢɫɭɧɨɤ 3.10) ɜɢɞɢɦ, ɱɬɨ 

ɧɚ ɞɢɚɦɟɬɪ ɪɚɫɩɵɥɚ ɛɨɥɟɟ ɜɥɢɹɟɬ ɪɚɫɫɬɨɹɧɢɟ ɤɨɧɭɫɚ ɞɨ ɧɚɫɚɞɤɢ, ɱɟɦ ɭɝɨɥ ɤɨ-

ɧɭɫɚ, ɬ.ɤ. ɩɨɜɟɪɯɧɨɫɬɶ ɨɬɤɥɢɤɚ –-ɝɢɩɟɪɛɨɥɨɢɞ, ɚ ɟё ɰɟɧɬɪ ɦɢɧɢɦɚɤɫ, ɩɨɫɤɨɥɶɤɭ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɢɦɟɸɬ ɪɚɡɧɵɟ ɡɧɚɤɢ. Ƚɢɩɟɪɛɨɥɵ ɜɵɬɹɧɭɬɵ ɩɨ ɬɨɣ ɨɫɢ, ɤɨɬɨɪɨɣ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɟɧɶɲɟɟ ɩɨ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜ ɤɚ-

ɧɨɧɢɱɟɫɤɨɦ ɭɪɚɜɧɟɧɢɟ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɨɝɨ ɮɚɤɬɨɪɚ ɩɨɫɬɪɨɢɦ ɤɚɪɬɭ ɉɚɪɟɬɨ, 

ɩɨ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɢɦ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɣ ɮɚɤɬɨɪ ɜɥɢɹɧɢɹ ɧɚ ɨɬɤɥɢɤ. ɇɚ ɪɢ-

ɫɭɧɤɟ 3.11 ɩɪɢɜɟɞɟɧɚ ɤɚɪɬɚ ɉɚɪɟɬɨ. 

 

Ɋɢɫɭɧɨɤ 3.11 – Ⱦɢɚɝɪɚɦɦɚ ɉɚɪɟɬɨ 
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ɂɡ ɞɢɚɝɪɚɦɦɵ ɉɚɪɟɬɨ (ɪɢɫɭɧɨɤ 3.7) – ɷɬɨ ɛɭɞɟɬ ɮɚɤɬɨɪ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɣ 

ɨɤɚɡɵɜɚɟɬ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ P (Δ) ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚ-

ɦɟɬɪɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɡɚ ɫɱɟɬ ɫɬɪɭɟɮɨɪɦɢɪɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɉɨ ɞɚɧɧɵɦ ɪɚɫɱɟɬɚ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ [82] ɜ ɬɚɛɥɢɰɟ 3.3 ɩɪɢɜɨɞɢɬɫɹ 

ɞɢɚɩɚɡɨɧ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣ-

ɫɬɜɚ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɱɬɨɛɵ ɩɨ-

ɥɭɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɵɛɨɡɚɳɢɬɵ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚ-

ɛɨɪɧɨɦ ɫɨɨɪɭɠɟɧɢɢ. 

Ɍɚɛɥɢɰɚ 3.3 – Ɉɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɆɊɁɍ ɞɥɹ 

ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

Ⱦɢɚɩɚɡɨɧ ɞɚɜɥɟɧɢɹ ɜ ɆɊɁɍ P, Ɇɉɚ 0,20-0,34 

ɍɝɨɥ ɤɨɧɭɫɚ, ɤɨɬɨɪɵɣ ɮɨɪɦɢɪɭɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ, ɝɪɚɞ 110-125 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɚɫɚɞɤɨɣ ɢ ɤɨɧɭɫɨɦ, Δδ (ɦ) 0,025-0,03 
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4 ɂɋɋɅȿȾɈȼȺɇɂȿ ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɏ 

ɂ ɌȿɏɇɂɑȿɋɄɂɏ ɉȺɊȺɆȿɌɊɈȼ ɆɈȻɂɅɖɇɈȽɈ  

ɊɕȻɈɁȺɓɂɌɇɈȽɈ ɍɋɌɊɈɃɋɌȼȺ 

 

 

4.1 ɂɫɫɥɟɞɨɜɚɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɴɟɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ  

 

ȼɨɞɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 0,09-0,35 Ɇɉɚ ɩɨɞɚёɬɫɹ ɰɟɧɬɪɨɛɟɠɧɵɦ ɧɚɫɨɫɨɦ ɜ ɤɨɥ-

ɥɟɤɬɨɪ. ɂɧɬɟɪɜɚɥ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɢɧɢɦɚɥɫɹ 0,04 Ɇɉɚ. ɇɟɨɛɯɨɞɢɦɨ 

ɛɵɥɨ ɭɫɬɚɧɨɜɢɬɶ ɜɥɢɹɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɜɨɞɵ ɢɡ 

ɧɚɫɚɞɤɢ ɧɚ ɮɨɪɦɭ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɩɪɨɬɢɜɨɬɨɤɚ ɜ ɩɨɬɨɤɟ ɦɟɥɢɨɪɚɬɢɜ-

ɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

ȼ ɬɚɛɥɢɰɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɬɢɜɨɬɨɤɚ ɞɥɹ 

ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ dɧ= 0,0034 ɦ, Δ = 0,045 ɦ ɢ ɭɝɥɨɦ ɤɨɧɭɫɚ β =1220 ɜ ɡɚɜɢɫɢ-

ɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ.  

Ɍɚɛɥɢɰɚ 4.1 – Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɬɢɜɨɬɨɤɚ ɞɥɹ ɧɚɫɚɞɤɢ dɧ=0,0034 ɦ  

ɢ ɤɨɧɭɫɚ β =1220 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ ɩɪɢ Δ= 0,045 ɦ  
lo, 

ɦ 

P, Ɇɉɚ Q, 

ɦ3/ɫ 

Ɋɚɫɫɬɨɹɧɢɟ, ɦ Ⱦɢɚɦɟɬɪ, ɦ µ V0, 

ɦ/ɫ 

Re 

104 

l1 l2 D1 D2 

0,045 

0,112 0,000121 

0,1 0,2 

0,222 0,513 0,891 13,341 4,536 

0,169 0,000148 0,245 0,533 0,887 16,318 5,548 

0,212 0,000162 0,260 0,561 0,867 17,861 6,073 

0,282 0,000184 0,273 0,573 0,854 20,287 6,897 

0,322 0,000191 0,289 0,588 0,830 21,058 7,160 

 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɚɜɥɟɧɢɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɬɢɜɨ-

ɬɨɤɚ (ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ), ɱɟɦ ɜɵɲɟ ɞɚɜɥɟɧɢɟ, ɬɟɦ ɪɚɡɦɟɪɵ ɮɚɤɟɥɚ ɢ ɟɝɨ 

ɞɢɚɦɟɬɪ ɛɨɥɶɲɟ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɨɬ 0,112 ɞɨ 0,322 Ɇɉɚ (ɬɚɛɥɢɰɚ 4.1) 

ɞɢɚɦɟɬɪ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɨɬ 0,513 ɦ ɞɨ 0,588 ɧɚ ɪɚɫɫɬɨ-

ɹɧɢɢ 0,2 ɦ, ɩɪɢ ɷɬɨɦ ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ ɢɡ ɧɚɫɚɞɤɢ ɜɨɡɪɚɫɬɚɸɬ ɫ 13,34 ɞɨ 21,05 

ɦ/ɫ.  
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ɉɪɨɬɢɜɨɬɨɤ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨɫɥɟ ɤɨɧɭɫɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,2 ɦ ɢ ɩɨɥɧɨɫɬɶɸ 

ɡɚɧɢɦɚɟɬ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɜɨɞɨɡɚɛɨɪɚ. Ɏɨɪɦɚ ɝɢɞɪɚɜ-

ɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɹɜɥɹɟɬɫɹ ɩɪɨɞɨɥɠɟɧɢɟɦ ɮɨɪɦɵ ɤɨɧɭɫɚ ɫ β =1220. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɢ dɧ = 0,0034 ɦ ɜ 

ɰɟɧɬɪ ɤɨɧɭɫɚ ɩɪɢ β =1220 ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɨɬɢɜɨɬɨɤ ɢɡ ɦɧɨɠɟɫɬɜɚ ɩɥɨɫɤɢɯ 

ɫɬɪɭɟɤ ɡɚ ɤɨɧɭɫɨɦ, ɪɢɫɭɧɨɤ 4.1.  

 

 

Ɋɢɫɭɧɨɤ 4.1 – Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɛɴɟɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ  

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨɹɧɢɹ l ɩɪɢ ɩɨɫɬɨɹɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ  

(dɧ 0,0034 ɦ, β = 1220, Δ = 0,045 ɦ) ɞɚɜɥɟɧɢɹ 

 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɚɜɥɟɧɢɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɬɢɜɨ-

ɬɨɤɚ, ɱɟɦ ɜɵɲɟ ɞɚɜɥɟɧɢɟ, ɬɟɦ ɪɚɡɦɟɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɢ ɟɝɨ ɞɢɚɦɟɬɪ 

ɛɨɥɶɲɟ. ɇɚɛɥɸɞɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɥɨɫɤɢɯ ɬɟɱɟɧɢɣ, ɤɨɬɨɪɨɟ 

ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɢɫɬɟɱɟɧɢɟɦ ɫɬɪɭɢ ɢɡ ɧɚɫɚɞɤɢ, ɤɨɬɨɪɚɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɰɟɧɬɪ 

ɤɨɧɭɫɚ. ɉɪɢ ɩɨɫɬɨɹɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɢɫɬɟɱɟɧɢɹ dɧ = 0,0034 ɦ, ɭɝɥɟ ɤɨɧɭɫɧɨɫɬɢ 

β =1220, Δ = 0,045ɦ ɢ Ɋ = 0,282 Ɇɉɚ ɩɨɥɭɱɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɞɢɚɦɟɬɪɚ 

ɫɬɪɭɣɧɵɯ ɩɥɨɫɤɢɯ ɬɟɱɟɧɢɣ ɩɪɨɬɢɜɨɬɨɤɚ ɩɨ ɞɥɢɧɟ ɮɚɤɟɥɚ, ɝɞɟ ɜɟɪɲɢɧɚ ɝɢɞɪɚɜ-

ɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɰɟɧɬɪɟ ɤɨɧɭɫɚ. (ɪɢɫɭɧɨɤ 4.1). ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɜ-

ɥɟɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ 0,112-0,322 Ɇɉɚ ɮɨɪɦɚ ɮɚɤɟɥɚ ɨɫɬɚёɬɫɹ ɩɨɫɬɨɹɧɧɨɣ, ɩɨɜɬɨ-

ɪɹɹ ɮɨɪɦɭ ɤɨɧɭɫɚ.   
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ɉɪɨɜɨɞɢɥɨɫɶ ɢɫɫɥɟɞɨɜɚɧɢɟ, ɤɚɤ ɩɨɜɥɢɹɟɬ ɩɚɪɚɦɟɬɪ Δ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɩɪɨɬɢɜɨɬɨɤɚ. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɪɚɫɫɬɨɹɧɢɹ ɞɨ Δ=0,04 ɦ (dɧ=0,0034 ɦ, Δ = 0,04 ɦ 

ɢ β =1220) ɩɨɥɭɱɟɧɵ ɚɧɚɥɨɝɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɤɨɬɨɪɵɟ ɞɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

Ɍɚɛɥɢɰɚ 4.2 – Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɬɢɜɨɬɨɤɚ ɞɥɹ ɧɚɫɚɞɤɢ dɧ=0,0034 ɦ ɢ ɤɨɧɭɫɚ  

β =1220 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ ɩɪɢ Δ= 0,04 ɦ 

lo, 

ɦ 

P, 

Ɇɉɚ 

Q, 

 ɦ3/ɫ 

Ɋɚɫɫɬɨɹɧɢɟ, ɦ Ⱦɢɚɦɟɬɪ, ɦ µ  V0, 

ɦ/ɫ 

Re 

104 

l1 l2  D1 D2 D3  

0,04 

0,122 0,000127 

0,1 0,2 

0,232 0,514 - 0,896  14,002 4,761 

0,172 0,000149 0,265 0,543 - 0,886  16,428 5,585 

0,223 0,000168 0,270 0,569 - 0,877  18,523 6,298 

0,279 0,000176 0,283 0,574 - 0,821  19,405 6,598 

0,317 0,000186 0,280 0,528 - 0,814  20,507 6,972 

 

Ⱦɚɜɥɟɧɢɟ ɢɡɦɟɧɹɥɨɫɶ ɨɬ 0,122 ɞɨ 0,317 Ɇɉɚ. ɉɨ ɞɥɢɧɟ ɩɪɨɬɢɜɨɬɨɤɚ ɫ ɩɨ-

ɜɵɲɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɟɝɨ ɞɢɚɦɟɬɪ, ɱɟɦ ɛɨɥɶɲɟ ɞɚɜɥɟɧɢɟ, ɬɟɦ ɪɚɡ-

ɦɟɪɵ ɮɚɤɟɥɚ ɜ ɞɢɚɦɟɬɪɟ ɛɨɥɶɲɟ. Ɉɩɵɬɧɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɝɢɞ-

ɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɨɩɵɬɭ ɩɪɢ Δ = 0,045 ɦ. ɉɪɢ ɢɡɦɟ-

ɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ 0,112-0,322 Ɇɉɚ ɮɨɪɦɚ ɮɚɤɟɥɚ ɨɫɬɚёɬɫɹ ɩɨɫɬɨɹɧ-

ɧɨɣ, ɩɨɜɬɨɪɹɹ ɮɨɪɦɭ ɤɨɧɭɫɚ β =1220. Ƚɪɚɮɢɱɟɫɤɢ ɨɩɵɬɧɵɟ ɞɚɧɧɵɟ ɞɥɹ Δ=0,04 

ɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.2.  

 

Ɋɢɫɭɧɨɤ 4.2 – Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɛɴɟɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨ-

ɹɧɢɹ l ɩɪɢ ɩɨɫɬɨɹɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ (dɧ 0,0034 ɦ, β = 1220, Δ = 0,040 ɦ) ɞɚɜɥɟɧɢɹ 
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ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɧɚɫɚɞɤɢ ɞɨ ɤɨɧɭɫɚ 0,04 ɦ ɪɚɡɦɟɪɵ ɝɢɞɪɚɜ-

ɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɦɟɧɹɸɬɫɹ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ 

ɮɨɪɦɢɪɨɜɚɧɢɢ ɨɛɴёɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ ɧɚɛɥɸɞɚɸɬɫɹ ɩɥɨɫɤɢɟ ɫɬɪɭɣɧɵɟ ɬɟɱɟ-

ɧɢɹ, ɤɨɬɨɪɵɟ ɩɟɪɟɤɪɵɜɚɸɬ ɫɟɱɟɧɢɟ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɜɨɞɨɡɚɛɨɪɚ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɫɚɞɤɢ ɞɨ ɤɨɧɭɫɚ ɧɚ 0,03 ɦ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɵɩɨɥɧɹɥɢ ɩɪɢ 

ɩɨɫɬɨɹɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ, ɱɬɨ ɞɥɹ Δ = 0,04 ɦ ɢ 0,045 ɦ. ɍɝɨɥ ɤɨɧɭɫɚ ɛɵɥ β =1220, 

ɞɢɚɦɟɬɪ ɧɚɫɚɞɤɢ dɧ=0,0034 ɦ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 4.3. 

Ɍɚɛɥɢɰɚ 4.3 – Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɬɢɜɨɬɨɤɚ ɞɥɹ ɧɚɫɚɞɤɢ dɧ=0,0034 ɦ ɢ ɤɨɧɭɫɚ   

β =1220 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ ɩɪɢ Δ = 0,03 ɦ 

  Δ.ɦ P, 

Ɇɉɚ 
qɧ, 

 ɦ3/ɫ 

Ɋɚɫɫɬɨɹɧɢɟ, ɦ Ⱦɢɚɦɟɬɪ, ɦ µ vɧ, 
ɦ/ɫ 

Re 

104 

l1 l2 l3 D1 D2 D3 

0,03 

0,097 0,000113 

0,1 0,2 
 

0,5882 1,1404 - 0,894 12,459 4,236 

0,175 0,00015 0,6056 1,1658 - 0,884 16,538 5,623 

0,244 0,000172 0,6244 1,1942 - 0,858 18,964 6,448 

0,292 0,000184 0,669 1,2042 - 0,839 20,287 6,897 

0,321 0,000189 0,6842 1,2264 - 0,822 20,838 7,085 

 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɚɜɥɟɧɢɟ ɜ ɤɨɥɥɟɤɬɨɪɟ ɬɚɤɠɟ ɨɤɚɡɵɜɚɟɬ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢ-

ɹɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ, ɱɟɦ ɧɚɫɚɞɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ Δ = 0,04 ɦ ɢ 0,045 ɦ ɨɬ ɤɨɧɭɫɚ.  Ⱦɢɚɦɟɬɪɵ ɮɚɤɟɥɚ ɩɪɨɬɢɜɨɬɨɤɚ 

ɧɚ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɪɚɫɫɬɨɹɧɢɹɯ ɩɪɚɤɬɢɱɟɫɤɢ ɜ 2 ɪɚɡɚ ɛɨɥɶɲɟ ɢ ɪɚɜɧɵ 0,6842 ɦ ɢ 

1,2264 ɦ ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ 0,1 ɦ ɢ 0,2 ɦ ɨɬ ɤɨɧɭɫɚ ɩɪɢ Ɋ= 0,321 Ɇɉɚ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɩɵɬɨɜ ɩɨɥɭɱɟɧ ɝɪɚɮɢɤ ɩɪɨɬɢɜɨɬɨɤɚ ɩɪɢ Δ = 0,03 (ɪɢɫɭɧɨɤ 

4.3).  

ɉɪɨɬɢɜɨɬɨɤ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨɫɥɟ ɤɨɧɭɫɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,2 ɦ ɢ ɡɚɧɢɦɚɟɬ ɩɨ-

ɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɨɤɧɚ ɜɨɞɨɡɚɛɨɪɚ. Ɏɨɪɦɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɩɪɨɬɢɜɨɬɨɤɚ 

ɹɜɥɹɟɬɫɹ ɩɪɨɞɨɥɠɟɧɢɟɦ ɤɨɧɭɫɚ β =1220. ɇɚɛɥɸɞɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟ-

ɧɢɟ ɩɥɨɫɤɢɯ ɬɟɱɟɧɢɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,2 ɦ, ɤɨɬɨɪɨɟ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɢɫɬɟɱɟɧɢɟɦ 

ɫɬɪɭɢ ɢɡ ɧɚɫɚɞɤɢ, ɤɨɬɨɪɚɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɰɟɧɬɪ ɤɨɧɭɫɚ. ɉɨɫɥɟ ɪɚɫɫɬɨɹɧɢɹ 0,2 ɦ 

ɫɬɪɭɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɩɪɢɨɛɪɟɬɚɸɬ ɯɚɨɬɢɱɧɨɟ ɞɜɢɠɟɧɢɟ ɢ ɡɚɧɢɦɚɸɬ 

ɜɫɟ ɫɟɱɟɧɢɟ ɜɨɞɨɡɚɛɨɪɚ. 
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Ɋɢɫɭɧɨɤ 4.3 – Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɛɴɟɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨ-

ɹɧɢɹ l ɩɪɢ ɩɨɫɬɨɹɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ (dɧ 0,0034 ɦ, β = 1220, Δ = 0,030 ɦ) ɞɚɜɥɟɧɢɹ 

ɉɪɢ ɩɨɫɬɨɹɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɢɫɬɟɱɟɧɢɹ dɧ = 0,0034 ɦ, ɭɝɥɟ ɤɨɧɭɫɧɨɫɬɢ β 

=1220, Δ = 0,03ɦ ɩɨɥɭɱɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɞɢɚɦɟɬɪɚ ɫɬɪɭɣɧɵɯ ɩɥɨɫɤɢɯ ɬɟɱɟɧɢɣ 

ɩɪɨɬɢɜɨɬɨɤɚ ɩɨ ɞɥɢɧɟ, ɝɞɟ ɜɟɪɲɢɧɚ ɮɚɤɟɥɚ ɧɚɯɨɞɢɬɫɹ ɜ ɰɟɧɬɪɟ ɤɨɧɭɫɚ.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɨɩɢɫɵɜɚɟɬɫɹ ɤɪɢɜɨɣ, ɤɨɬɨɪɚɹ ɚɧɚɥɨɝɢɱɧɚ ɞɥɹ ɜɫɟɯ Δ 

ɜ ɞɢɚɩɚɡɨɧɟ 0,03-0,045 ɦ. ɇɚ ɪɢɫɭɧɤɟ 4.4 ɩɪɨɜɨɞɢɬɫɹ ɝɪɚɮɢɤ ɞɥɹ µ = f (Re).  

 

 

Ɋɢɫɭɧɨɤ 4.4 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɯɨɞɚ  ɨɬ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ  

ɞɥɹ ɧɚɫɚɞɤɢ dɧ = 0,0034 ɦ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɜ ɰɟɧɬɪ ɬɚɪɟɥɤɢ β =1220 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɤɨɧɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 0,89 ɞɨ 0,82 ɢ 

ɹɜɥɹɟɬɫɹ ɧɨɜɵɦ ɩɚɪɚɦɟɬɪɨɦ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɫɬɪɭɢ ɢɡ ɧɚɫɚɞɤɢ ɜ ɰɟɧɬɪ ɤɨɧɭɫɚ ɩɪɢ 
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β =1220. Ɂɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɯɨɞɚ ɨɬ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ ɞɥɹ Δ = 0,03-

0,045 ɦ ɨɩɢɫɵɜɚɟɬɫɹ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɨɣ: 

µ = - 0,9 102 Re+ 0,0843Re + 0,695.                               (4.1) 

Ɂɚɜɢɫɢɦɨɫɬɶ (4.1) ɞɥɹ ɧɚɫɚɞɤɢ dɧ = 0,0034 ɦ ɢ ɤɨɧɭɫɚ β =1220 ɩɪɢ Δ = 0,03-

0,045 ɦ ɢ Ɋ = 0,10-0,32 Ɇɉɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɚ ɢ 

ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɦɵɜɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɪɟɲёɬɤɢ ɜɨɞɨɩɪɢ-

ёɦɧɨɝɨ ɨɤɧɚ ɜɨɞɨɡɚɛɨɪɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɪɚɫɱɟɬɟ ɩɪɨɬɢɜɨɬɨɤɚ ɆɊɁɍ. 

ȼɵɩɨɥɧɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɫ ɭɝ-

ɥɚɦɢ ɤɨɧɭɫɚ β = 600 ɢ 1100. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɨɛɴёɦɧɵɟ ɩɪɨɬɢɜɨɬɨɤɢ 

ɢɦɟɸɬ ɦɟɧɶɲɢɟ ɞɢɚɦɟɬɪɵ ɩɪɚɤɬɢɱɟɫɤɢ ɜ 1,5-2 ɪɚɡɚ. Ⱦɢɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɷɤɪɚɧɨɜ ɩɨ ɞɥɢɧɟ ɩɨɬɨɤɚ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɧɨ ɧɟɡɧɚ-

ɱɢɬɟɥɶɧɨ (ɪɢɫɭɧɤɢ 4.5 ɢ 4.6). 

 

 

Ɋɢɫɭɧɨɤ 4.5 -Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɞɢɭɫɚ 
ɮɚɤɟɥɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ 

 ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɭɫɬɚɧɨɜɤɢ ɤɨɧɭɫɚ 
(ɭɝɨɥ ɤɨɧɭɫɚ 110; dɧ=0,0034;  

ɩɪɢ Δ = 0,03 ɦ 

   

 

Ɋɢɫɭɧɨɤ 4.6 - Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɞɢɭɫɚ 
ɮɚɤɟɥɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ 

ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɭɫɬɚɧɨɜɤɢ ɤɨɧɭɫɚ 
(ɭɝɨɥ ɤɨɧɭɫɚ 60; dɧ=0,0034;  

ɩɪɢ Δ  = 0,03 ɦ) 
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Ʉɚɤ ɜɢɞɧɨ ɝɪɚɮɢɤɨɜ (ɪɢɫɭɧɤɢ 4.5-4.6), ɧɚ ɪɚɡɦɟɪɵ ɮɚɤɟɥɚ ɩɪɢ ɢɫɬɟɱɟɧɢɢ 

ɢɡ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 0,0034 ɦ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɞɚɜɥɟɧɢɟ ɜ ɤɨɥ-

ɥɟɤɬɨɪɟ ɢ ɭɝɨɥ ɤɨɧɭɫɚ, ɱɬɨ ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɵɜɚɸɬ ɝɪɚɮɢɤɢ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɫɨ ɫɬɪɭɟɮɨɪɦɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ 

ɤɨɧɭɫɚ β =1220 ɢ ɤɨɧɢɱɟɫɤɢ ɫɯɨɞɹɳɢɦɫɹ ɧɚɫɚɞɤɨɦ 0,034 ɦɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ Δ = 0,03 ɦ ɛɭɞɟɦ ɫɱɢɬɚɬɶ ɧɚɢɥɭɱɲɢɦɢ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɥɹ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɣ ɛɭ-

ɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. 

ɂɫɫɥɟɞɨɜɚɥɨɫɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɛɴёɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ ɞɥɹ ɤɨɧɭɫɚ β = 600; 

1100 ɢ 1220; ɪɚɫɫɬɨɹɧɢɹ ɭɫɬɚɧɨɜɤɢ ɧɚɫɚɞɤɢ ɞɨ ɤɨɧɭɫɚ 0,045; 0,04; 0,035: 0,03; 

0,025; 0,02; 0,015 ɦ ɢ ɧɚɫɚɞɤɢ dɧ = 5 ɦ. ɉɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɬɨɥɶɤɨ ɞɥɹ ɤɨɧɭɫɚ 1220 ɢ Δ = 0,03 ɦ. Ɋɟɡɭɥɶɬɚɬɵ ɨɩɵɬɨɜ ɞɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.4.  

Ɍɚɛɥɢɰɚ 4.4 – Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɬɢɜɨɬɨɤɚ ɞɥɹ ɧɚɫɚɞɤɢ dɧ=5 ɦɦ, ɤɨɧɭɫɚ β =1220 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ ɩɪɢ Δ = 0,03 ɦ 

Lo, 

ɦ 

P, 

Ɇɉɚ 
qɧ,  

ɦ3/ɫ 

Ɋɚɫɫɬɨɹɧɢɟ, ɦ Ⱦɢɚɦɟɬɪ, ɦ µ vɧ, 

ɦ/ɫ 

Re 

L1 L2 L3 D1 D2 D3 

0,03 

0,069 0,00023 

0,1 0,2 - 

0,5504 1,0372 - 0,999 11,735 5,867 

0,123 0,00028 0,6188 1,1372 - 0,911 14,286 7,143 

0,198 0,00033 0,6462 1,1782 - 0,846 16,837 8,418 

0,239 0,00034 0,7284 1,1972 - 0,793 17,347 8,673 

0,287 0,00037 0,7702 1,2424 - 0,788 18,878 9,439 

   

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɨɬ 0,069 ɞɨ 0,287 Ɇɉɚ (ɬɚɛɥɢɰɚ 

4.4) ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ ɢɡ ɧɚɫɚɞɤɢ ɜɨɡɪɚɫɬɚɸɬ ɫ 11,735 ɞɨ 18,878 ɦ/ɫ, ɤɨɷɮɮɢ-

ɰɢɟɧɬ ɪɚɫɯɨɞɚ ɫɧɢɠɚɟɬɫɹ ɫ 0,999 ɞɨ 0,788 ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ ɨɬ 

5,867 ‧104 ɞɨ 9,439 ‧104. Ⱦɚɧɧɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɤɨɧɢɱɟɫɤɢ ɫɯɨ-

ɞɹɳɟɝɨɫɹ ɧɚɫɚɞɤɚ ɫ ɭɝɥɨɦ ɤɨɧɭɫɧɨɫɬɢ 130. Ⱦɚɜɥɟɧɢɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɮɨɪ-

ɦɢɪɨɜɚɧɢɟ ɩɪɨɬɢɜɨɬɨɤɚ, ɱɟɦ ɛɨɥɶɲɟ ɞɚɜɥɟɧɢɟ, ɬɟɦ ɪɚɡɦɟɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɷɤɪɚɧɚ ɜ ɞɢɚɦɟɬɪɟ ɬɚɤɠɟ ɛɨɥɶɲɟ. ɇɚ ɝɪɚɮɢɤɟ (ɪɢɫɭɧɨɤ 4.7) ɩɪɢɜɨɞɢɬɫɹ ɪɟɡɭɥɶ-

ɬɚɬɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɬɢɜɨɬɨɤɚ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 0,05 ɦ.  
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Ɋɢɫɭɧɨɤ 4.7 – Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɛɴɟɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨ-

ɹɧɢɹ l ɩɪɢ ɩɨɫɬɨɹɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ (dɧ 0,0034 ɦ, β = 1220, Δ = 0,030 ɦ) ɞɚɜɥɟɧɢɹ 

ɂɡ ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɨɬ 0,069 ɞɨ 

0,287 Ɇɉɚ ɞɢɚɦɟɬɪɵ ɮɚɤɟɥɚ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɫ 1,0372 ɦ ɞɨ 1,242 ɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 

0,2 ɦ, ɩɪɢ ɷɬɨɦ ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ ɢɡ ɧɚɫɚɞɤɢ ɜɨɡɪɚɫɬɚɸɬ ɫ 11,73 ɞɨ 18,87 ɦ/ɫ. 

ɉɪɨɬɢɜɨɬɨɤ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨɫɥɟ ɤɨɧɭɫɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,2 ɦ ɢ ɞɚɥɟɟ ɯɚɨɬɢɱɧɨ, 

ɡɚɧɢɦɚɟɬ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɨɤɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. Ɏɨɪɦɚ ɝɢɞɪɚɜ-

ɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɹɜɥɹɟɬɫɹ ɩɪɨɞɨɥɠɟɧɢɟɦ ɤɨɧɭɫɚ β =1220. Ɋɚɫɯɨɞ ɢɫɬɟɱɟɧɢɹ ɢɡ 

ɧɚɫɚɞɤɢ dɧ =5 ɦɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 0,23 ɥ/ɫ ɞɨ 0,37 ɥ/ɫ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ 

ɤɨɥɥɟɤɬɨɪɟ ɨɬ 0,069 ɞɨ 0,287 Ɇɉɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɜ 

ɤɨɥɥɟɤɬɨɪɟ ɞɨ 0,29 Ɇɉɚ ɪɚɡɦɟɪɵ ɮɚɤɟɥɚ ɜ ɞɢɚɦɟɬɪɟ ɞɨɫɬɢɝɚɸɬ 1,242ɦ, ɱɬɨ 

ɛɨɥɶɲɟ ɪɚɡɦɟɪɚ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɞɨ 0,073 Ɇɉɚ 

ɜ ɤɨɥɥɟɤɬɨɪɟ ɤɪɢɜɵɟ ɧɚ ɝɪɚɮɢɤɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɦɟɧɹɸɬɫɹ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɤɪɢ-

ɜɵɟ ɩɪɨɬɢɜɨɬɨɤɚ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɜɨ-

ɞɹɬɫɹ ɜɧɚɱɚɥɟ ɩɨɫɬɚɧɨɜɤɢ ɨɩɵɬɨɜ. 

ɉɨɥɭɱɟɧ ɨɛɨɛɳёɧɧɵɣ ɝɪɚɮɢɤ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɯɨɞɚ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬ-

ɪɨɦ 0,005 ɦ ɢ ɤɨɧɭɫɚ 1220 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ Δ. ɉɚɪɚɦɟɬɪ Δ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 0,015-0,045 ɦ (ɪɢɫɭɧɨɤ 4.8).  
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Ɋɢɫɭɧɨɤ 4.8 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɯɨɞɚ  ɨɬ ɱɢɫɥɚ 

 Ɋɟɣɧɨɥɶɞɫɚ (β =122; d ɧ=0,005ɦ) 

Ɉɛɨɛɳёɧɧɵɣ ɝɪɚɮɢɤ (ɪɢɫɭɧɨɤ 4.8) ɩɨɤɚɡɵɜɚɟɬ ɨ ɧɚɥɢɱɢɢ ɫɜɹɡɢ ɤɨɷɮɮɢɰɢ-

ɟɧɬɚ ɪɚɫɯɨɞɚ ɨɬ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ (ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ). ɇɚ ɢɫɬɟɱɟɧɢɟ ɨɤɚɡɵ-

ɜɚɟɬ ɜɥɢɹɧɢɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɫɚɞɤɢ ɞɨ ɤɨɧɭɫɚ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɪɚɫɯɨɞɚ ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ Δ = 0,03 ɦ ɞɥɹ ɩɨɫɬɨɹɧɧɵɯ ɞɚɜɥɟɧɢɹɯ ɜ ɤɨɥɥɟɤɬɨɪɟ. 

Ⱥɧɚɥɨɝɢɱɧɵɟ ɝɪɚɮɢɤɢ ɩɨɥɭɱɟɧɵ ɞɥɹ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 3,4 ɦɦ. 
 

4.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ  

              ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 

Ɋɟɲɢɦ ɭɪɚɜɧɟɧɢɟ (2.23) ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɚɪɚɦɟɬɪɚ Nc, ɩɪɢ ɤɨɬɨɪɨɦ ɛɭɞɟɬ 

ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ ɪɚɜɧɨɜɟɫɢɹ ɦɟɠɞɭ ɩɪɨɬɢɜɨɬɨɤɨɦ ɢ ɩɨɬɨɤɨɦ ɜɨɞɨɡɚɛɨɪɚ:  

Nc= a Q v / A qɧ vɧ       ,                                    (4.2) 

ɝɞɟ a – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ; Q – ɪɚɫɯɨɞ ɜɨɞɨɡɚɛɨɪɚ, ɦ3/ɫ. 

ɂɡ ɧɚɫɚɞɤɢ ɫɬɪɭɹ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɜ ɰɟɧɬɪ ɤɨɧɭɫɚ, ɪɚɫɬɟɤɚɹɫɶ ɩɨ ɧɟɦɭ ɫɨɡɞɚёɬ 

ɨɛɴёɦɧɵɟ ɩɪɨɬɢɜɨɬɨɤɢ. ɉɥɨɫɤɢɟ ɫɬɪɭɢ ɩɪɨɬɢɜɨɬɨɤɨɜ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɩɪɨɬɢɜ ɬɟ-

ɱɟɧɢɹ ɜɨɞɨɡɚɛɨɪɚ ɫɨɡɞɚɸɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɢɞɪɨɛɢɨɧɬɚɦ. ɋɬɪɭɢ ɩɪɢ ɢɫɬɟɱɟɧɢɢ 

ɢɡ ɧɚɫɚɞɤɢ ɢɦɟɸɬ ɫɤɨɪɨɫɬɢ 12-21 ɦ/ɫ (ɬɚɛɥɢɰɵ 4.1- 4.3) ɢ ɹɜɥɹɸɬɫɹ ɤɪɢɬɢɱɟɫɤɢ 

y = -3E-05x2 - 0,0386x + 1,1779
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ɞɥɹ ɝɢɞɪɨɛɢɨɧɬɨɜ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɬɢɜɨɬɨɤɨɜ ɫɨ ɫɤɨɪɨɫɬɹɦɢ ɦɟɧɶɲɟ ɤɪɢɬɢɱɟ-

ɫɤɢɯ ɛɭɞɟɦ ɩɪɢɦɟɧɹɬɶ ɤɨɧɭɫɵ 600; 1100 ɢ 1220.  

Ɋɚɫɯɨɞ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɜɨ ɜɪɟɦɹ ɨɩɵɬɨɜ ɩɨɞɞɟɪɠɢɜɚɥɫɹ ɩɨɫɬɨ-

ɹɧɧɵɦ 0,0403 ɦ3/ɫ, ɚ ɪɚɫɯɨɞ ɢɡ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 5 ɦɦ ɢɡɦɟɧɹɥɫɹ ɨɬ 0,23-0,37 

ɥ/ɫ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ 0,1-0,3 Ɇɉɚ ɢ ɩɚɪɚɦɟɬɪɚɯ ɤɨɧɭɫɚ β =1220; Δ = 

0,03 ɦ. Ɋɚɫɯɨɞ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 3,4 ɦɦ ɢɡɦɟɧɹɥɫɹ ɨɬ 0,113-0,189 ɥ/ɫ ɩɪɢ ɞɚɜ-

ɥɟɧɢɢ 0,097-0,321 Ɇɉɚ ɢ ɩɚɪɚɦɟɬɪɚɯ ɤɨɧɭɫɚ β =1220; Δ = 0,03 ɦ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɫɯɨɞɚ ɫ ɤɨɧɭɫɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɭɪɚɜɧɟɧɢɟɦ ɧɟ-

ɪɚɡɪɵɜɧɨɫɬɢ ɞɥɹ ɩɥɨɫɤɨɝɨ ɩɨɬɨɤɚ, ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɜɢɞ: 

ɤ1 d
2

ɧ vɧ = π DK į v1                                             (4.3) 

ɝɞɟ d ɧ – ɞɢɚɦɟɬɪ ɧɚɫɚɞɤɚ, ɦ; v0 – ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɢɡ ɧɚɫɚɞɤɢ, ɦ/ɫ; DK – ɞɢɚ-

ɦɟɬɪ ɤɨɧɭɫɚ, ɦ; į – ɬɨɥɳɢɧɚ ɫɥɨɹ ɜɨɞɵ ɧɚ ɤɨɧɭɫɟ, ɦ; v1 – ɫɤɨɪɨɫɬɶ ɫɯɨɞɚ ɩɥɨɫ-

ɤɨɝɨ ɩɨɬɨɤɚ ɫ ɤɨɧɭɫɚ (ɫɤɨɪɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɴёɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ), ɦ/ɫ; ɤ1 

= 0,785. 

Ɍɨɥɳɢɧɚ ɫɥɨɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɲɩɢɰɟɧɦɚɫɲɬɚɛɨɦ. ȼ ɬɚɛɥɢɰɚɯ 4.5 ɢ 4.6 

ɩɪɢɜɨɞɹɬɫɹ ɞɚɧɧɵɟ ɩɨ ɬɨɥɳɢɧɟ ɫɥɨɹ ɩɪɢ ɫɯɨɞɟ ɫɬɪɭɢ ɫ ɤɨɧɭɫɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɭɝɥɚ ɤɨɧɭɫɚ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ 0,3 Ɇɉɚ. 

Ɍɚɛɥɢɰɚ 4.5 – Ɍɨɥɳɢɧɚ ɫɥɨɹ ɞɥɹ ɧɚɫɚɞɤɢ 3,4 ɦɦ 

Ɉɩɵɬ Ʉɨɧɭɫ 600, ɫɥɨɣ 
ɜɨɞɵ, ɦɦ 

Ʉɨɧɭɫ 1100, ɬɨɥ-
ɳɢɧɚ ɫɥɨɹ ɜɨɞɵ, ɦɦ  

Ʉɨɧɭɫ 1220, ɬɨɥɳɢɧɚ 
ɫɥɨɹ ɜɨɞɵ, ɦɦ  

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɦɦ 0,252 0,32 0,454 

ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ 
ɨɬɤɥɨɧɟɧɢɟ 

0,00242 0,00233 0,00223 

 

Ɍɚɛɥɢɰɚ 4.6 – Ɍɨɥɳɢɧɚ ɫɥɨɹ ɞɥɹ ɧɚɫɚɞɤɢ 5 ɦɦ 

Ɉɩɵɬ Ʉɨɧɭɫ 600, ɫɥɨɣ 
ɜɨɞɵ, ɦɦ 

Ʉɨɧɭɫ 1100, ɫɥɨɣ 
ɜɨɞɵ, ɦɦ  

Ʉɨɧɭɫ 1220, ɫɥɨɣ 
ɜɨɞɵ, ɦɦ 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɦɦ 0,39 0,54 0,69 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ 
ɨɬɤɥɨɧɟɧɢɟ 0,00053 

 

0,00645 0,01363 
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ɍɫɬɚɧɨɜɥɟɧɨ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ 0,3 Ɇɉɚ ɫ ɭɜɟɥɢɱɟ-

ɧɢɟɦ ɭɝɥɚ ɤɨɧɭɫɚ ɬɨɥɳɢɧɚ ɫɥɨɹ ɜɨɡɪɚɫɬɚɟɬ. Ɍɚɤ ɩɪɢ ɭɝɥɟ ɤɨɧɭɫɚ 600 ɫɪɟɞɧɹɹ 

ɬɨɥɳɢɧɚ ɫɥɨɹ ɫɨɫɬɚɜɥɹɥɚ 0,252 ɦɦ, ɤɨɬɨɪɚɹ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɞɨ 0,454 ɦɦ ɞɥɹ ɭɝɥɚ 

ɤɨɧɭɫɚ 1220 ɢ ɧɚɫɚɞɤɢ dɧ=3,4 ɦɦ. Ⱥɧɚɥɨɝɢɱɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ ɞɥɹ ɧɚɫɚɞɤɢ 5 ɦɦ 

ɢ ɭɝɥɚ ɤɨɧɭɫɚ 600 ɫɪɟɞɧɹɹ ɬɨɥɳɢɧɚ ɫɥɨɹ ɫ 0,40 ɦɦ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɞɨ 0,694 ɦɦ 

ɩɪɢ ɭɝɥɟ ɤɨɧɭɫɚ 1220. Ɍɨɥɳɢɧɚ ɫɥɨɹ ɛɵɥɚ ɢɡɦɟɪɟɧɚ ɜ 5-ɬɢ ɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ, 

ɬ ɤ. ɩɪɢ ɫɯɨɞɟ ɫɬɪɭɢ ɫ ɤɨɧɭɫɚ ɧɚɛɥɸɞɚɟɬɫɹ ɩɭɥɶɫɚɰɢɹ ɫɤɨɪɨɫɬɟɣ. Ⱦɥɹ ɢɫɫɥɟɞɨ-

ɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɫɯɨɞɚ ɫ ɤɨɧɭɫɚ ɩɪɢɦɟɧɹɥɨɫɶ ɭɪɚɜɧɟɧɢɟ ɧɟɪɚɡɪɵɜɧɨɫɬɢ ɩɨɬɨɤɚ 

[34]: 

                           ν1 = ω0 νɧ  / π Dk į,                                                     (4.4) 

ɝɞɟ Dk  - ɞɢɚɦɟɬɪ ɤɨɧɭɫɚ ɧɚɣɞёɦ, ɤɚɤ: Dk = 2 lk tg β. 

ɇɚ ɪɢɫɭɧɤɟ 4.9 ɞɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɫɯɨɞɚ ɫ ɤɨɧɭɫɚ ɨɬ ɞɚɜɥɟɧɢɹ ɞɥɹ 

ɧɚɫɚɞɨɜ ɞɢɚɦɟɬɪɚɦɢ 3,4 ɦɦ ɢ 5 ɦɦ. 

 

Ɋɢɫɭɧɨɤ 4.9 – Ɂɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɫɯɨɞɚ ɫ ɤɨɧɭɫɚ 1220  

ɨɬ ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɢɚɦɟɬɪɚ ɧɚɫɚɞɤɚ 3,4 ɦɦ ɢ 5 ɦɦ 

 

ɋɤɨɪɨɫɬɶ ɫɯɨɞɚ ɧɚɯɨɞɢɬɫɹ ɜ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɹɯ, ɤɨɬɨɪɵɟ ɧɟ ɩɪɟɜɵ-

ɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɟ ɫɤɨɪɨɫɬɢ ɞɥɹ ɦɨɥɨɞɢ ɪɵɛ ɞɥɹ ɧɚɫɚɞɤɨɜ 3,4 ɢ 5 ɦɦ ɢ ɤɨɧɭɫɚ 

1220. Ɉɩɪɟɞɟɥɢɦ ɫɤɨɪɨɫɬɶ ɫɯɨɞɚ ɩɨɬɨɤɚ ɫ ɤɨɧɭɫɚ ɞɥɹ ɤɨɧɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ ɞɢɚ-

ɦɟɬɪɨɦ 3,4 ɦɦ ɩɪɢ ɭɝɥɟ 600 ɢ ɬɨɥɳɢɧɟ ɫɥɨɹ 0,252 ɦɦ: Ɋmax = 0,321 Ɇɉɚ: ν1 = 

12,97 ɦ/ɫ; Ɋ = 0,244 Ɇɉɚ: ν1 = 11,80 ɦ/ɫ; Ɋmin = 0,175Ɇɉɚ: ν1 = 10,29 ɦ/ɫ. ɋɤɨ-

ɪɨɫɬɶ ɫɯɨɞɚ ɞɥɹ ɤɨɧɭɫɚ 600 ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ (10,29 – 12,97) ɦ/ɫ, ɱɬɨ ɜɵɲɟ 
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ɤɪɢɬɢɱɟɫɤɢɯ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɤɨɪɨɫɬɢ ɫɯɨɞɚ ɧɭɠɧɨ ɭɜɟɥɢɱɢɬɶ ɨɫɧɨɜɚɧɢɟ ɤɨ-

ɧɭɫɚ ɡɚ ɫɱёɬ ɟɝɨ ɞɥɢɧɵ.  

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɫɚɞɤɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɢɡ ɭɪɚɜɧɟɧɢɹ (2.23), ɜ ɤɨɬɨɪɨɟ ɜɯɨɞɢɬ 

ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Ⱥ: 

Ⱥ = İ dɧ / Δ – dɧ
2 cos β1 / 4 Dɤ įɤ.                          (4.5) 

ɂɫɫɥɟɞɭɟɦ ɤɨɷɮɮɢɰɢɟɧɬ Ⱥ. ɍɫɬɚɧɨɜɢɦ ɩɚɪɚɦɟɬɪɵ, ɜɯɨɞɹɳɢɟ ɜ ɭɪɚɜɧɟɧɢɟ 

(4.5). ɉɪɢɧɢɦɚɟɦ İ = 6, ɞɢɚɦɟɬɪ ɧɚɫɚɞɤɢ 0,005 ɦ (5 ɦɦ); Δ = 0,03 ɦ; cos β1 = 1220; 

Dɤ = 0,0104 ɦ; ɬɨɥɳɢɧɚ ɫɥɨɹ 0,000454 ɦ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɚɞɤɨɜ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɛɥɢɰɵ 4.5–4.6. 

Ⱥ = 6 ‧ 0,005 / 0,03 – 0,000025‧0,484 / 4‧ 0,0184‧0, 000454 = 1 – 0,362 = 0,638. 

Nc = 1,1 ‧ 0,0403 ‧ 0,2 / 0,638 ‧ 18,877 ‧ 0,00037 = 1,98 ɲɬ. 

Nc = 1,1 ‧ 0,0403 ‧ 0,2 / 0,638 ‧ 16,837 ‧ 0,00033 = 2,50 ɲɬ. 

Nc = 1,1 ‧ 0,0403 ‧ 0,2 / 0,638 ‧ 14,286 ‧ 0,00028 = 2,60 ɲɬ. 

ɉɨɥɭɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɚɞɤɨɜ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɩɥɨɬ-

ɧɨɫɬɶ ɷɤɪɚɧɚ. ȼ ɮɨɪɦɭɥɟ (4.5) ɩɪɢɧɢɦɚɟɦ İ =4. Ⱦɥɹ ɧɚɫɚɞɤɢ 5 ɦɦ, ɪɚɫɯɨɞɚ 

0,00037 ɥ/ɫ ɢ Ɋ=0,287 Ɇɉɚ, ɩɨɥɭɱɚɟɦ Nc = 4,15 ɲɬ.  

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɩɪɢɧɢɦɚɟɦ ɥɢɧɟɣɧɭɸ ɫɯɟɦɭ ɫ 

4-ɦɹ ɧɚɫɚɞɤɚɦɢ ɢ ɲɚɯɦɚɬɧɭɸ ɫɯɟɦɭ ɫ 5-ɸ ɧɚɫɚɞɤɚɦɢ, ɤɨɬɨɪɵɟ ɩɨɥɧɨɫɬɶɸ ɨɛɟɫ-

ɩɟɱɢɜɚɸɬ ɩɟɪɟɤɪɵɬɢɟ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɨɤɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. 

Ⱦɥɹ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 0,0034 ɦ ɭɫɬɚɧɨɜɢɦ ɩɚɪɚɦɟɬɪɵ, ɜɯɨɞɹɳɢɟ ɜ ɭɪɚɜ-

ɧɟɧɢɟ (4.5). ɉɪɢɧɢɦɚɟɦ İ = 4, ɞɢɚɦɟɬɪ ɧɚɫɚɞɤɢ 0,0034 ɦ; Δ = 0,03 ɦ; cos β1 = 

1220; Dɤ = 0,0104 ɦ; ɬɨɥɳɢɧɚ ɫɥɨɹ 0,000254 ɦ (ɬɚɛɥɢɰɚ 4.5).  

ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɞɚɧɧɵɦɢ ɬɚɛɥɢɰɵ 4.6. 

Ⱥ = 4‧ 0,0034 / 0,03 – 0,000012‧0,484/4‧ 0,0184‧0, 00069 = 0,454 – 0,114= 0,34. Nc 

= 1,1 ‧ 0,0403 ‧ 0,2 /0,34‧ 21,058‧ 0,000191 = 3,34 ɲɬ. 
Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɬɢɜɨɬɨɤɚ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɞɥɹ ɧɚɫɚɞɤɢ 5 ɦɦ ɩɪɢɧɢɦɚɟɦ 

ɥɢɧɟɣɧɭɸ ɫɯɟɦɭ ɫ 4-ɦɹ ɧɚɫɚɞɤɚɦɢ ɢ ɲɚɯɦɚɬɧɭɸ ɫɯɟɦɭ ɫ 5-ɸ ɧɚɫɚɞɤɚɦɢ. 
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4.3 ɂɫɫɥɟɞɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ  
       ɭɫɬɪɨɣɫɬɜɚ 

 

ɋɟɪɢɹ 1. ȼ ɨɩɵɬɚɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɭɝɥɵ ɧɚɤɥɨɧɚ ɩɨɬɨ-

ɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 90 0; 80 0; 70 0; 60 0, ɭɫɬɚɧɨɜɤɚ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ 

ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɨ ɲɚɯɦɚɬɧɨɣ ɫɯɟɦɟ ɫ 5 ɧɚɫɚɞɤɚɦɢ ɤɨɧɭɫɨɦ β =1220. ɋɤɨɪɨɫɬɶ 

ɩɨɞɯɨɞɚ ɤ ɨɤɧɭ ɜɨɞɨɡɚɛɨɪɭ 0,1 ɦ/ɫ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɊɁɍ ɨɩɪɟɞɟɥɹɥɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.2). ɂɫɫɥɟɞɨ-

ɜɚɥɢɫɶ 3 ɝɪɭɩɩɵ ɢɦɢɬɚɬɨɪɨɜ (4-6 ɝɪɭɩɩɵ, ɜ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɩɨ 20 ɲɬ. ɢɦɢɬɚɬɨ-

ɪɨɜ). Ɋɟɡɭɥɶɬɚɬɵ ɨɩɵɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7-4.10 ɞɥɹ ɭɝɥɚ ɤɨɧɭɫɚ 122 0 ɢ 

ɧɚɫɚɞɤɢ dɧ =3,4 ɦɦ 

Ɍɚɛɥɢɰɚ 4.7 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ ɭɝɥɟ 

ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 90 0 

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, 

 ɲɬ. 
�௘௙ , 

 % 

 

 

90 

0,103  

 

60 

2 4 2 8 86,6 

0,179 2 5 2 9 85,0 

0,223 1 4 1 6 90,0 

0,274 1 3 1 5 91,6 

0,301 0 3 1 4 93,3 

Nɨ-ɤɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ 

 

Ɍɚɛɥɢɰɚ 4.8 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ ɭɝɥɟ 

ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 80 0 

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N,  

ɲɬ. 
�௘௙ , % 

 

 

80 

0,990  

 

60 

1 3 2 6 90,0 

0,168 1 2 3 6 90,0 

0,221 0 1 1 2 96,6 

0,292 0 1 0 1 98,3 

0,321 0 0 0 0 100 
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Ɍɚɛɥɢɰɚ 4.9 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ ɭɝɥɟ 

ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 70 0  

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. �௘௙ , % 

 

 

70 

0,098  

 

60 

0 2 3 5 91,6 

0,171 0 1 2 3 95,0 

0,223 0 0 0 0 100 

0,289 0 0 0 0 100 

0,322 0 0 0 0 100 

 

Ɍɚɛɥɢɰɚ 4.10 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ 

ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 60 0 

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. Кef, 

% 

 

 

60 

0,099  

 

60 

1 3 3 7 88,3 

0,126 1 2 4 7 88,3 

0,189 1 2 1 4 93,3 

0,221 0 1 0 1 98,3 

0,298 0 0 0 0 100 

      

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɦɟɧɶɲɟɧɢɢ ɭɝɥɚ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɫ 90 0 ɞɨ 

700 ɩɪɢ ɫɤɨɪɨɫɬɢ 0,1 ɦ/ɫ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɳɢɬɵ ɝɢɞɪɨ-

ɛɢɨɧɬɨɜ ɫ 88,3 % ɞɨ 100 %. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɦɟɧɶɲɟɧɢɟɦ ɭɝɥɚ ɩɨɬɨɤɨɨɛɪɚɡɨ-

ɜɚɬɟɥɹ ɞɨ 600 ɫɧɢɠɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɳɢɬɵ ɝɢɞɪɨɛɢɨɧɬɨɜ ɞɨ 88,3 %.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɝɨɥ ɧɚɤɥɨɧɚ ɆɊɁɍ ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɦɟɥɢɨɪɚ-

ɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɩɪɢ ɲɚɯɦɚɬɧɨɣ ɫɯɟɦɟ ɫ 5 ɧɚɫɚɞɤɚɦɢ 3,4 ɦɦ. ɉɪɢ ɭɝɥɟ 

ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 70 0 ɩɨɥɭɱɟɧ ɦɚɤɫɢɦɚɥɶɧɵɣ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 

97,32 % ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ ɨɬ 0,098 ɞɨ 0,322 Ɇɉɚ. 

ɋɟɪɢɹ 2. Ɉɩɪɟɞɟɥɢɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ ɞɥɹ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɤ 

ɨɤɧɭ ɜɨɞɨɡɚɛɨɪɭ 0,2 ɦ/ɫ, ɩɪɢ ɭɝɥɟ ɤɨɧɭɫɚ 122 0 ɢ ɞɢɚɦɟɬɪɟ ɧɚɫɚɞɤɢ 3,4 ɦɦ. 

ɉɪɢ ɫɧɢɠɟɧɢɢ ɭɝɥɚ ɧɚɤɥɨɧɚ ɫ 90 ɞɨ 80 0 ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜ-

ɧɨɫɬɢ ɆɊɁɍ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɡɪɚɫɬɚɟɬ 85 ɞɨ 98,3 % ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɞɚɜɥɟ-

ɧɢɢ ɩɟɪɟɞ ɧɚɫɚɞɤɚɦɢ 0,302 Ɇɉɚ.  
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Ɍɚɛɥɢɰɚ 4.11 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ 

ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 90 0  

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 

 

90 

0,121  

 

60 

4 7 8 19 68,3 

0,192 3 5 7 15 75,0 

0,225 3 4 6 13 78,3 

0,288 2 3 5 10 83,3 

0,302 1 4 4 9 85,0 

 

Ɍɚɛɥɢɰɚ 4.12 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ 

ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 80 0 

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 

 

80 

0,118  

 

60 

2 5 5 12 80,0 

0,191 1 4 4 9 85,0 

0,225 1 3 4 8 86,6 

0,287 1 1 3 5 91,6 

0,302 0 0 1 1 98,3 

 

ɋɪɚɜɧɢɦ ɨɩɵɬɵ ɞɥɹ ɭɝɥɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 700 (ɬɚɛɥɢɰɚ 4.9) ɫ ɪɟɡɭɥɶɬɚ-

ɬɚɦɢ ɨɩɵɬɨɜ ɞɥɹ ɬɨɝɨ ɠɟ ɭɝɥɚ 700 ɩɪɢ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 0,2 ɦ/ɫ ɤ ɜɨɞɨɡɚɛɨɪɧɨɦɭ 

ɨɤɧɭ (ɬɚɛɥɢɰɚ 4.13). 

Ɍɚɛɥɢɰɚ 4.13 - ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ ɭɝɥɟ 

ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 70 0 

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. ɗɮɮɟɤ-

ɬɢɜ-
ɧɨɫɬɶ, % 

 

 

70 

0,099  

 

60 

1 1 3 4 93,3 

0,175 1 0 1 2 96,6 

0,223 0 0 1 1 98,3 

0,289 0 0 0 0 100 

0,321 0 0 0 0 100 

 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɤɨɪɨɫɬɢ ɞɨ 0,2 ɦ/ɫ ɤ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɸ ɢ ɞɚɜɥɟɧɢɹ ɜ 

ɤɨɥɥɟɤɬɨɪɟ ɫ 0,099 ɞɨ 0,321 Ɇɉɚ ɩɨɥɭɱɚɟɬɫɹ ɫɪɟɞɧɹɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɤɨɬɨɪɚɹ 

ɞɨɫɬɢɝɚɟɬ 97,6 %. 
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ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɦɟɧɶɲɟɧɢɢ ɭɝɥɚ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɷɮɮɟɤɬɢɜ-

ɧɨɫɬɶ ɪɵɛɨɡɚɳɢɬɵ ɫɧɢɠɚɟɬɫɹ, ɢɡ-ɡɚ ɧɚɤɥɨɧɚ ɩɥɨɫɤɢɯ ɬɟɱɟɧɢɣ ɩɪɨɬɢɜɨɬɨɤɚ, ɤɨ-

ɬɨɪɵɟ ɧɚ ɧɚɲ ɜɡɝɥɹɞ ɩɪɢɠɢɦɚɸɬɫɹ ɤɨ ɞɧɭ (ɬɚɛɥɢɰɚ 4.14). 

Ɍɚɛɥɢɰɚ 4.14 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ 

ɭɝɥɟ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 60 0 

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N,  

ɲɬ. 
ɗɮɮɟɤɬɢɜ-
ɧɨɫɬɶ, % 

 

 

60 

0,121  

 

60 

1 3 3 7 88,3 

0,189 1 2 2 5 91,6 

0,221 1 2 2 5 91,6 

 0,291 1 1 1 3 95,0 

0,321 0 0 1 1 98,3 

 

ɉɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 60 0 ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɞɨ 92,96 %.  

ɋɟɪɢɹ 3. ɇɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ 5 ɧɚɫɚɞɤɨɜ dɧ= 5 ɦɦ ɢ 

ɭɝɨɥ ɤɨɧɭɫɚ 122 0 ɩɨ ɲɚɯɦɚɬɧɨɣ ɫɯɟɦɟ, ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɛɵɥɚ ɩɨɫɬɨɹɧɧɨɣ 0,1 

ɦ/ɫ ɜɨ ɜɫɟɯ ɨɩɵɬɚɯ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɚɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.14-4.17. 

Ɍɚɛɥɢɰɚ 4.14 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ 

ɭɝɥɟ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɧɚɤɥɨɧɚ 90 0 

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

90 0,103  

 

60 

3 4 3 10 83,3 

0,179 4 4 4 12 77,4 

0,223 2 3 3 8 86,6 

0,274 1 5 2 8 86,6 

0,301 3 5 3 8 86,6 

 

ɉɨɥɭɱɟɧɨ, ɱɬɨ ɩɪɢ ɭɝɥɟ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 700 ɧɚɛɥɸɞɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶ-

ɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɚɹ ɜ ɫɪɟɞɧɟɦ 

ɫɨɫɬɚɜɥɹɟɬ 98,64 %. 
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Ɍɚɛɥɢɰɚ 4.15 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ 

ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ80 0  

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 

 

80 

0,098  

 

60 

1 5 2 7 88,3 

0,157 0 4 2 6 90,0 

0,224 0 3 1 4 93,3 

0,288 0 1 0 1 98,3 

0,320 0 0 0 0 100 

 

Ɍɚɛɥɢɰɚ 4.16 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ 

ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 70 0 

ɍɝɨɥ 

, ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 

 

70 

0.103  

 

60 

0 1 0 1 98,3 

0,178 0 1 0 0 98.3 

0,221 0 1 0 1 98,3 

0,288 0 1 0 1 98,3 

0321 0 0 0 0 100 

 

Ɍɚɛɥɢɰɚ 4.17 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ 

ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 60 0 

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 

 

60 

0.103  

 

60 

0 3 1 4 93,3 

0,178 0 2 0 2 96,6 

0,221 0 1 0 1 98,3 

0,288 0 1 0 1 98,3 

0,321 0 1 0 1 98,3 

 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɭɝɥɚ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɫ 90 0 

ɞɨ 70 0 ɩɪɢ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɤ ɨɬɜɟɪɫɬɢɸ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɨɤɧɚ 0,1 ɦ/ɫ ɩɪɨɢɫɯɨ-

ɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɳɢɬɵ ɝɢɞɪɨɛɢɨɧɬɨɜ. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɭɝɥɚ 

ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɞɨ 600 ɫɧɢɠɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɵ 

ɝɢɞɪɨɛɢɨɧɬɨɜ ɞɨ 93,3 %.   



 

 

97 

 

ɋɟɪɢɹ 4. ɋɤɨɪɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ 0,2 ɦ/ɫ.   ɇɚ ɤɨɥɥɟɤɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 5 

ɲɬ. ɤɨɧɢɱɟɫɤɢɯ ɧɚɫɚɞɤɨɜ ɞɢɚɦɟɬɪɨɦ 5 ɦɦ ɩɪɢ ɭɝɥɟ ɤɨɧɭɫɚ 122 0 ɩɨ ɲɚɯɦɚɬɧɨɣ 

ɫɯɟɦɟ. ɍɝɨɥ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɩɪɢɧɢɦɚɟɬɫɹ ɞɢɫɤɪɟɬɧɵɦ: 600; 70 0; 80 

0 ɢ 90 0. Ɋɟɡɭɥɶɬɚɬɵ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɩɪɢɜɨɞɹɬɫɹ 

ɜ ɬɚɛɥɢɰɚɯ 4.18-4.21. 

Ɍɚɛɥɢɰɚ 4.18– ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɆɊɁɍ ɩɪɢ ɭɝɥɟ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 90 0 

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 

 

90 

0,102  

 

60 

6 4 6 16 73,3 

0,157 5 3 5 13 78,3 

0,197 5 3 4 12 77,4 

0,254 6 2 3 11 81,6 

0,304 5 2 3 10 83,3 

 

Ɍɚɛɥɢɰɚ 4.19 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 80 0  

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 

 

80 

0,0121  

 

60 

1 6 5 12 77,4 

0,0191 1 5 4 10 83,3 

0,0225 1 4 3 8 86,6 

0,0288 0 4 3 7 88,3 

0,0321 0 3 1 4 93,3 

 

Ɍɚɛɥɢɰɚ 4.20 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 70 0 

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 

 

70 

0,097  

 

60 

0 1 3 4 93,3 

0,154 0 1 2 3 95,0 

0,201 0 1 1 2 96,6 

0,289 0 0 1 1 98,3 

0,321 0 0 2 2 96,6 

 

Ɍɚɛɥɢɰɚ 4.21 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 60 0 

ɍɝɨɥ, 
ɝɪɚɞ 

Ɋ, 

Ɇɉɚ 

N0, 

ɲɬ. 
N4, 

ɲɬ. 
N5, 

 ɲɬ. 
N 6,  

ɲɬ. 
N, ɲɬ. ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 

 

60 

0,101  

 

60 

0 3 1 4 93,3 

0,173 0 3 1 4 93,3 

0,225 2 1 0 3 95,0 

0,278 0 1 1 2 96,6 

0,298 0 1 2 3 95,0 
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ɉɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 70 0 ɩɨɥɭɱɟɧ ɦɚɤɫɢɦɚɥɶɧɵɣ ɷɮɮɟɤɬ 

98,3 % ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ 0,289 Ɇɉɚ. ɍɝɨɥ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚ-

ɬɟɥɹ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɤɚɡɵɜɚɟɬ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ 

ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ ɩɨ ɲɚɯɦɚɬɧɨɣ ɫɯɟɦɟ ɫ 5-ɸ ɧɚɫɚɞ-

ɤɚɦɢ dɧ=5 ɦɦ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɢɥɢ ɫ ɢɦɢɬɚɬɨɪɚɦɢ 1-3 

ɝɪɭɩɩɵ ɢɦɢɬɚɬɨɪɨɜ, ɢɫɫɥɟɞɨɜɚɥɚɫɶ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ 

ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ.  

 

 4.4 ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɩɪɨɬɢɜɨɬɨɤɚ ɧɚ ɡɚɳɢɬɭ ɝɢɞɪɨɛɢɨɧɬɨɜ  

 

ɉɪɨɬɢɜɨɬɨɤ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɞɜɢ-

ɠɟɧɢɸ ɢɦɢɬɚɬɨɪɨɜ (ɝɢɞɪɨɛɢɨɧɬɨɜ) ɜ ɩɨɬɨɤɟ ɤ ɜɨɞɨɩɪɢёɦɧɨɦɭ ɨɤɧɭ ɜɨɞɨɡɚɛɨɪɚ. 

ȼɥɢɹɧɢɟ ɩɪɨɬɢɜɨɬɨɤɚ ɜɵɪɚɠɚɟɬɫɹ ɱɟɪɟɡ ɪɚɫɫɬɨɹɧɢɟ L, ɝɞɟ ɨɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɢɦɢɬɚɬɨɪɵ ɭ ɨɤɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. 

ȼ 1 ɫɟɪɢɢ ɨɩɵɬɨɜ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɨɡɚɛɨɪɚ ɛɵɥɚ ɩɨɫɬɨɹɧɧɨɣ 0,1 ɦ/ɫ, ɜɨ 

2 ɫɟɪɢɢ – 0,2 ɦ/ɫ.  

ɋɟɪɢɹ 1. ɂɫɫɥɟɞɨɜɚɥɫɹ ɩɪɨɬɢɜɨɬɨɤ, ɫɨɡɞɚɜɚɟɦɵɣ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟɦ ɫ 4 

ɧɚɫɚɞɤɚɦɢ ɢ ɤɨɧɭɫɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɩɨ ɪɹɞɧɨɣ ɫɯɟɦɟ. ȼ ɬɚɛɥɢɰɚɯ 4.22-4.25 

ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɨɩɵɬɨɜ ɞɥɹ Δ = 0,03 ɦ ɞɥɹ ɢɦɢɬɚɬɨɪɨɜ 1-3 ɝɪɭɩɩ. 

Ɍɚɛɥɢɰɚ 4.22 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 90 ɫ ɧɚɫɚɞɤɚɦɢ dɧ =3,4 ɦɦ 

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

 

Ɋɚɫɫɬɨɹɧɢɟ, ɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,098 0,27 4 1 0 5 91,6 

0,142 0,28 3 3 0 6 96,6 

0,133 0,31 2 0 0 2 96,6 

0,231 0,42 0 2 0 2 96,6 

0,258 0,44 0 0 0 0 100 
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Ɍɚɛɥɢɰɚ 4.23 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 80 ɫ ɧɚɫɚɞɤɚɦɢ dɧ =3,4 ɦɦ 

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

 

Ɋɚɫɫɬɨɹɧɢɟ, ɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

    N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ,% 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,099 0,39 3 3 0 6 90,0 

0,132 0,41 3 3 0 6 90,0 

0,184 0,44 1 0 0 1 98,3 

0,221 0,52 0 0 0 0 100 

0,259 0,54 0 0 0 0 100 

Ɍɚɛɥɢɰɚ 4.24– ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 70 ɫ ɧɚɫɚɞɤɚɦɢ dɧ =3,4 ɦɦ 

 

P, Ɇɉɚ 

 

Ɋɚɫɫɬɨɹɧɢɟ, ɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

    N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ,% 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,092 0,41 3 3 0 6 90,0 

0,127 0,43 2 2 0 4 93,3 

0,193 0,47 1 2 0 3 95,0 

0,219 0,52 0 0 0 0 100 

0,260 0,59 0 0 0 0 100 

 

Ɍɚɛɥɢɰɚ 4.25 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 60 ɫ ɧɚɫɚɞɤɚɦɢ dɧ =3,4 ɦɦ 

 

Ⱦɚɜɥɟɧɢɟ 

P, ɛɚɪ 

 

 Ɋɚɫɫɬɨɹɧɢɟ, ɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,096 0,31 3 3 0 0,96 88,3 

0,032 0,33 2 2 0 1,32 91,6 

0,190 0,36 1 2 0 1,90 95,0 

0,222 0,33 0 0 0 2,22 100 

0,273 0,43 0 0 0 2,73 100 

 

ɇɚɢɛɨɥɶɲɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɚɛɥɸɞɚɟɬɫɹ ɞɥɹ ɢɦɢɬɚɬɨɪɨɜ 3 ɝɪɭɩɩɵ, ɭ ɤɨ-

ɬɨɪɵɯ ɫɪɟɞɧɢɣ ɜɟɫ ɫɨɫɬɚɜɥɹɟɬ 0,30-051 ɝ. ɉɨ ɜɟɫɭ ɢɦɢɬɚɬɨɪɨɜ 3 ɝɪɭɩɩɵ ɨɩɪɟɞɟ-

ɥɹɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ ɞɨ ɫɟɱɟɧɢɹ, ɝɞɟ ɷɧɟɪɝɢɹ ɝɢɞɪɚɜɥɢɱɟ-

ɫɤɨɝɨ ɷɤɪɚɧɚ ɦɢɧɢɦɚɥɶɧɚ. ɂɦɢɬɚɬɨɪɵ 1 ɢ 2-ɨɣ ɝɪɭɩɩɵ ɫɤɚɩɥɢɜɚɸɬɫɹ ɭ ɷɤɪɚɧɚ ɢ 

ɧɟ ɩɪɟɨɞɨɥɟɜɚɸɬ ɷɧɟɪɝɢɸ ɩɪɨɬɢɜɨɬɨɤɚ ɩɪɢ ɞɚɜɥɟɧɢɹɯ ɛɨɥɟɟ 0,231 Ɇɉɚ. 

ɇɚɢɥɭɱɲɢɣ ɷɮɮɟɤɬ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 700 ɤ 

ɨɫɢ ɧɚɛɟɝɚɸɳɟɝɨ ɩɨɬɨɤɚ. ɗɮɮɟɤɬ ɞɨɫɬɢɝɚɟɬ 100 %, ɩɪɢ Ɋ ≥ 0,223 Ɇɉɚ.  
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ɉɪɢ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ ɨɬ 0,240 ɞɨ 0,275 Ɇɉɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɡɚ-

ɛɨɪɧɨɝɨ ɨɤɧɚ ɞɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 0,14 ɦ ɢɥɢ 21,3 % 

ɩɪɢ ɧɚɤɥɨɧɟ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 70 0. ɋɬɪɭɹ ɢɫɬɟɱɟɧɢɹ ɢɡ ɧɚɫɚɞɤɢ ɭɞɚɪɹɟɬ ɜ 

ɰɟɧɬ ɤɨɧɭɫɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɬɟɤɚɧɢɟ ɫɬɪɭɢ, ɝɞɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,67 ɦ ɮɨɪɦɢ-

ɪɭɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɷɤɪɚɧ. ɂɦɢɬɚɬɨɪɵ ɧɟ ɩɪɟɨɞɨɥɟɜɚɸɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɷɤɪɚɧ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɡɚɳɢɬɵ ɝɢɞɪɨɛɢɨɧɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɚɜ-

ɥɟɧɢɟ ɜ ɤɨɥɥɟɤɬɨɪɟ 0,250-0,275 Ɇɉɚ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 3,4 

ɦɦ. Ʉɨɧɭɫ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɧɚɫɚɞɤɢ 0,03 ɦ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɤɨɥɥɟɤɬɨɪɚ ɫ 5-ɸ ɧɚɫɚɞɤɚɦɢ ɩɨ ɲɚɯɦɚɬɧɨɣ ɫɯɟɦɟ: ɞɢɚɦɟɬɪ 

ɧɚɫɚɞɤɢ 3,4 ɦɦ; ɤɨɧɭɫ 122°; ɭɞɚɥɟɧɢɹ ɤɨɧɭɫɚ 0,03 ɦ. ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɨɡɚ-

ɛɨɪɚ 0,1 ɦ/ɫ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.26-4.29. 

Ɍɚɛɥɢɰɚ 4.26 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 90 ɫ ɧɚɫɚɞɤɚɦ dɧ =3,4 ɦɦ 

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

Ɋɚɫɫɬɨɹɧɢɟ, 
ɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,098 0,34 3 1 0 4 93,3 

0,137 0,39 2 2 0 4 93,3 

0,181 0,45 1 1 0 2 96,6 

0,241 0,51 0 0 0 0 100 

0,267 0,59 0 0 0 0 100 

 

Ɍɚɛɥɢɰɚ 4.27 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 80 ɫ ɧɚɫɚɞɤɚɦɢ dɧ =3,4 ɦɦ 

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

Ɋɚɫɫɬɨɹɧɢɟ, 
ɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,088 0,39 2 2 0 4 93,3 

0,121 0,45 1 1 0 2 96,6 

0,189 0,50 0 0 0 0 100 

0,241 0,57 0 0 0 0 100 

0,269 0,61 0 0 0 0 100 
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Ɍɚɛɥɢɰɚ 4.28 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 70 ɫ ɧɚɫɚɞɤɚɦɢ dɧ =3,4 ɦɦ 

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

Ɋɚɫɫɬɨɹɧɢɟ, 
ɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, 
% 

 N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 
0,088 0,39 2 2 0 4 93,3 

0,121 0,45 1 1 0 2 96,6 

0,189 0,50 0 0 0 0 100 

0,241 0,57 0 0 0 0 100 

0,269 0,61 0 0 0 0 100 

 

Ɍɚɛɥɢɰɚ 4.29 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 60 ɫ ɧɚɫɚɞɤɚɦɢ dɧ =3,4 ɦɦ 

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

Ɋɚɫɫɬɨɹɧɢɟ, 
ɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,085 0,42 2 2 0 4 93,3 

0,139 0,46 1 2 0 3 95,0 

0,196 0,51 0 1 0 1 98,3 

0,224 0,58 0 0 0 0 100 

0,271 0,61 0 0 0 0 100 

 

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɵɬɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɝɪɚɮɢɤɟ 4.10 ɩɨɤɚɡɵɜɚɸɬ ɨ ɜɥɢɹ-

ɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ ɧɚ ɪɚɫɫɬɨɹɧɢɟ, ɝɞɟ ɡɚɞɟɪɠɢɜɚɸɬɫɹ ɢɦɢɬɚɬɨɪɵ 1-3 

ɝɪɭɩɩ ɭ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɩɪɢ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜɨɞɨɡɚɛɨɪɚ 0,1 ɦ/ɫ. 

 

Ɋɢɫɭɧɨɤ 4.10 –Ɋɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɡɚɞɟɪɠɢɜɚɸɬɫɹ ɢɦɢɬɚɬɨɪɵ ɭ ɜɨɞɨɩɪɢ-

ёɦɧɨɝɨ ɨɤɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ (0,1 ɦ/ɫ ɢ Δ = 0,03 ɦ) 
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ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɜɥɟɧɢɟ ɜ ɤɨɥɥɟɤɬɨɪɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,223 Ɇɉɚ. 

ɉɪɢ ɷɬɨɦ ɪɚɫɫɬɨɹɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 0,59 ɦ. ɉɨɥɨɠɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɭ 

ɜɨɞɨɡɚɛɨɪɚ ɦɨɠɧɨ ɨɩɢɫɚɬɶ ɷɦɩɢɪɢɱɟɫɤɢɦ ɜɵɪɚɠɟɧɢɟɦ: 

L = - 0,0386 p 2 + 0,711p + 0,154,                                        (4.6) 

ɝɞɟ L – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɞɨ ɷɤɪɚɧɚ, ɦ: p – ɞɚɜɥɟɧɢɟ ɜ Ɇɉɚ. 

ɋɟɪɢɹ 2. Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɫ 5-ɸ ɧɚɫɚɞɤɚɦɢ ɞɢɚɦɟɬɪɨɦ 3,4 

ɦɦ, ɤɨɧɭɫɚɦɢ 122°. Ɋɚɫɫɬɨɹɧɢɟ ɭɫɬɚɧɨɜɤɢ ɨɬ ɤɨɧɭɫɚ ɞɨ ɧɚɫɚɞɤɢ 0,03 ɦ. ɋɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɞɨɡɚɛɨɪɚ 0,2 ɦ/ɫ.  

ȼ ɬɚɛɥɢɰɚɯ 4.30-4.31 ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɆɊɁɍ ɢ 

ɪɚɫɫɬɨɹɧɢɸ, ɝɞɟ ɫɤɚɩɥɢɜɚɸɬɫɹ ɢɦɢɬɚɬɨɪɵ. 

Ɍɚɛɥɢɰɚ 4.30– ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 70 ɫ ɧɚɫɚɞɤɚɦɢ dɧ =3,4 ɦɦ 

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

Ɋɚɫɫɬɨɹɧɢɟ, ɦ Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

     

     N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,091 0,31 3 2 0 5 91,6 

0,132 0,39 2 1 0 3 95,0 

0,181 0,42 1 1 0 2 96,6 

0,246 0,48 0 0 0 0 100 

0,261 0,52 0 0 0 0 100 

 

Ɍɚɛɥɢɰɚ 4.31 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 90 ɫ ɧɚɫɚɞɤɚɦɢ dɧ =3,4 ɦɦ 

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

Ɋɚɫɫɬɨɹɧɢɟ, ɦ Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,092 0,19 4 3 0 7 88,3 

0,122 0,26 3 2 0 5 91,6 

0,187 0,31 2 1 0 3 95,0 

0,223 0,37 1 0 0 1 96,5 

0,252 0,41 0 0 0 0 100 
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Ɋɟɡɭɥɶɬɚɬɵ ɨɩɵɬɨɜ, ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ ɞɚɧɧɵɦɢ ɬɚɛɥɢɰɵ 4.28 ɩɪɢ ɫɤɨɪɨɫɬɢ 

0,2 ɦ/ɫ, ɝɞɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬɫɹ 100 % ɩɪɢ Ɋ≥0,223 Ɇɉɚ ɞɥɹ ɭɝɥɚ 700. ɇɚ 

ɪɢɫɭɧɤɟ 4.11 ɞɚɸɬɫɹ ɞɚɧɧɵɟ ɩɨ ɪɚɫɫɬɨɹɧɢɸ ɷɤɪɚɧɚ ɞɨ ɜɨɞɨɩɪɢɟɦɧɨɝɨ ɨɤɧɚ. 

 

Ɋɢɫɭɧɨɤ 4.11 – Ɋɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɡɚɞɟɪɠɢɜɚɸɬɫɹ ɢɦɢɬɚɬɨɪɵ  

ɭ ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ  

ɩɪɢ 0,2 ɦ/ɫ ɢ Δ = 0,03 ɦ 

 

ɉɪɢ ɭɝɥɟ 70 ɢ ɫɤɨɪɨɫɬɢ 0,2 ɦ/ɫ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬ100 % ɩɪɢ Ɋ = 

0,246 Ɇɉɚ, ɪɚɫɫɬɨɹɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 0,54 ɦ. 

ɋɟɪɢɹ 3. ɂɫɫɥɟɞɨɜɚɥɢɫɶ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 5 ɦɦ ɩɪɢ ɭɫɥɨɜɢɹɯ 1 ɫɟɪɢɢ 

ɨɩɵɬɨɜ. ɋɤɨɪɨɫɬɶ ɜ ɜɨɞɨɩɪɢёɦɧɨɦ ɨɤɧɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 0,2 ɦ/ɫ.  ɂɫɫɥɟɞɭ-

ɟɬɫɹ ɜɥɢɹɧɢɟ ɭɝɥɚ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɳɢɬɵ ɢ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɧɚ ɭɱɚɫɬɤɟ ɪɚɫɲɢɪɟɧɢɹ ɫɬɪɭɢ ɩɪɨɬɢɜɨ-

ɬɨɤɚ, ɝɞɟ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ ɩɪɨɬɢɜɨɬɨɤɚ ɭɪɚɜɧɨɜɟɲɢɜɚɸɬɫɹ ɷɧɟɪɝɢɟɣ ɩɨɬɨɤɚ ɜɨ-

ɞɨɡɚɛɨɪɚ. 

ȼ ɬɚɛɥɢɰɚɯ 4.32-4.33 ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɬɨɤɨɨɛɪɚɡɨ-

ɜɚɬɟɥɹ ɞɥɹ ɭɝɥɨɜ 900 ɢ 700 ɩɪɢ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ 0,2 ɦ/ɫ ɞɥɹ 4-ɯ ɧɚɫɚɞɤɨɜ. 
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Ɍɚɛɥɢɰɚ 4.32 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 90 ɫ ɧɚɫɚɞɤɚɦɢ dɧ = 5 ɦɦ 

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

Ɋɚɫɫɬɨɹɧɢɟ, 
ɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,098 0,14 6 2 0 8 86,6 

0,142 0,17 4 2 0 6 90,0 

0,133 0,22 3 2 0 5 91,6 

0,231 0,33 2 2 1 5 91,6 

0,258 0,39 0 0 0 0 100 

 

Ɍɚɛɥɢɰɚ 4.33 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 70 ɫ ɧɚɫɚɞɤɚɦɢ dɧ =5 ɦɦ 

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

Ɋɚɫɫɬɨɹɧɢɟ, 
ɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,092 0,28 5 3 0 8 86,6 

0,127 0,34 2 3 0 5 91,6 

0,193 0,41 1 2 0 3 95,0 

0,219 0,49 1 1 0 2 96,6 

0,260 0,51 0 0 0 0 100 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ 0,2 ɦ/ɫ ɫɧɢ-

ɠɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 900. ɉɨ ɪɟɡɭɥɶɬɚ-

ɬɚɦ ɨɩɵɬɨɜ 3 ɝɪɭɩɩɵ ɨɩɪɟɞɟɥɹɥɨɫɶ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ ɞɨ ɫɟɱɟ-

ɧɢɹ, ɝɞɟ ɷɧɟɪɝɢɹ ɩɪɨɬɢɜɨɬɨɤɚ ɭɪɚɜɧɨɜɟɲɢɜɚɟɬɫɹ ɷɧɟɪɝɢɟɣ ɩɨɬɨɤɚ.  

ɂɦɢɬɚɬɨɪɵ 1-ɨɣ ɢ 2-ɨɣ ɝɪɭɩɩɵ ɧɚɯɨɞɹɬɫɹ ɭ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɢ ɧɟ 

ɩɪɟɨɞɨɥɟɜɚɸɬ ɷɧɟɪɝɢɸ ɩɪɨɬɢɜɨɬɨɤɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ 

0,252 Ɇɉɚ. ɇɚ ɪɢɫɭɧɤɟ 4.12 ɞɚɧ ɝɪɚɮɢɤ ɮɨɪɦɨɜɚɧɢɹ ɷɤɪɚɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ ɢ ɭɝɥɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 900. 
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Ɋɢɫɭɧɨɤ 4.12– Ɋɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɡɚɞɟɪɠɢɜɚɸɬɫɹ ɢɦɢɬɚɬɨɪɵ ɭ ɜɨɞɨɩɪɢ-

ёɦɧɨɝɨ ɨɤɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ (0,2 ɦ/ɫ ɢ Δ = 0,03 ɦ) 

 

ɂɡ ɝɪɚɮɢɤɨɜ ɜɢɞɧɨ, ɱɬɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɧɚɛɥɸɞɚ-

ɟɬɫɹ ɧɚ ɭɱɚɫɬɤɟ ɞɥɢɧɨɣ 0,39 ɦ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ 0,252 Ɇɉɚ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɧɚɞɨ ɪɚɡɦɟɳɚɬɶ ɩɨɞ ɭɝɥɨɦ 700 ɢ ɫɨɡɞɚ-

ɜɚɬɶ ɞɚɜɥɟɧɢɟ ɜ ɤɨɥɥɟɤɬɨɪɟ ɧɟ ɦɟɧɟɟ 0,25-0,30 Ɇɉɚ, ɩɪɢ ɷɬɨɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɪɵɛɨɡɚɳɢɬɵ ɛɭɞɟɬ ɜɨɡɪɚɫɬɚɬɶ ɞɨ 96,6-100 %. 

ɋɟɪɢɹ 4. ɂɫɫɥɟɞɨɜɚɥɢɫɶ ɢɦɢɬɚɬɨɪɵ 4-6 ɝɪɭɩɩɵ. ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɫ 5-

ɸ ɧɚɫɚɞɤɚɦɢ ɞɢɚɦɟɬɪɨɦ 5ɦɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɤɨɥɥɟɤɬɨɪɟ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨ-

ɪɹɞɤɟ; ɤɨɧɭɫ 122°; ɪɚɫɫɬɨɹɧɢɟ ɭɞɚɥɟɧɢɹ ɧɚɫɚɞɤɢ ɨɬ ɤɨɧɭɫɚ 0,03 ɦ.  

ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɥɢɫɶ ɞɥɹ ɭɝɥɨɜ ɭɫɬɚɧɨɜɤɢ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 60 ; 

70 ; 80 ; 90 , ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɨɥɶɤɨ ɞɥɹ ɭɝɥɨɜ 70 0 ɢ 90 0 ɩɪɢ ɫɤɨɪɨɫɬɢ 

ɩɨɬɨɤɚ 0,1 ɦ/ɫ (ɬɚɛɥɢɰɵ 4.34-4.35). 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ 0,1 ɦ/ɫ ɢ 

ɢɫɬɟɱɟɧɢɢ ɱɟɪɟɡ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 5 ɦɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɤɨɥɥɟɤɬɨɪɟ ɩɨ 

ɲɚɯɦɚɬɧɨɣ ɫɯɟɦɟ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬ-

ɪɚɯ, ɪɵɛɨɡɚɳɢɬɚ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɬɟɱɟɧɢɟɦ ɱɟɦ ɱɟɪɟɡ 

ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 3,4 ɦɦ (ɬɚɛɥɢɰɚ 4.35).  
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Ɍɚɛɥɢɰɚ 4.34 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 90  

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

Ɋɚɫɫɬɨɹɧɢɟ, ɦ Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,099 0,31 4 1 0 5 91,6 

0,134 0,37 3 3 0 6 90,0 

0,188 0,42 3 2 0 5 91,6 

0,232 0,49 0 2 0 2 96,6 

0,257 0,52 0 0 0 0 100 

 

Ɍɚɛɥɢɰɚ 4.35 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 70  

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

Ɋɚɫɫɬɨɹɧɢɟ, ɦ Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,087 0,43 2 2 0 4 93,3 

0,121 0,51 1 1 0 2 96,6 

 0,189 0,58 0 1 0 1 98,3 

0,222 0,61 0 0 0 0 100 

 0,264 0,66 0 0 0 0 100 

 

ɋɟɪɢɹ 5. ɂɫɫɥɟɞɨɜɚɥɢɫɶ ɢɦɢɬɚɬɨɪɵ 4-6 ɝɪɭɩɩ. ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɫ 5-ɸ 

ɧɚɫɚɞɤɚɦɢ ɞɢɚɦɟɬɪɨɦ 5ɦɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɤɨɥɥɟɤɬɨɪɟ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨ-

ɪɹɞɤɟ; ɤɨɧɭɫ 122°; Δ = 0,03 ɦ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɥɢɫɶ ɞɥɹ ɭɝɥɨɜ ɭɫɬɚɧɨɜɤɢ 

ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 60; 70; 80; 90 0, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɥɹ ɭɝɥɨɜ 70 0 ɢ 

90 0, ɨɫɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɧɚ ɝɪɚɮɢɤɟ (ɪɢɫɭɧɤɟ 4.13). ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɵ-

ɩɨɥɧɹɸɬɫɹ ɩɪɢ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ 0,2 ɦ/ɫ (ɬɚɛɥɢɰɵ 4.36-4.37). 

Ɍɚɛɥɢɰɚ 4.36 – ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 90  

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

Ɋɚɫɫɬɨɹɧɢɟ, 
ɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

 0,0,88 0,23 4 2 0 6 90,0 

0,123 0,31 3 2 0 5 91,6 

0,185 0,39 1 2 0 3 95,0 

0,234 0,42 0 1 0 1 96,5 

0,253 0,50 0 0 0 0 100 
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Ɍɚɛɥɢɰɚ 4.37– ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 70  

Ⱦɚɜɥɟɧɢɟ 

P, Ɇɉɚ 

Ɋɚɫɫɬɨɹɧɢɟ, 
ɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɬɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ 
ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɨɟ ɨɤɧɨ ɜɨɞɨɡɚɛɨɪɚ 

 

N, 

ɲɬ. 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

 
N1, ɲɬ. N2, ɲɬ. N3, ɲɬ. 

0,096 0,17 5 3 0 8 86,6 

 0,131 0,21 4 1 0 5 91,6 

0,191 0,28 2 1 0 3 95,0 

0,222 0,32 1 0 0 1 96,6 

0,277 0,37 0 0 0 0 100 

 

ɉɨ ɨɩɵɬɧɵɦ ɞɚɧɧɵɦ ɬɚɛɥɢɰ 4.36, 4.37 ɩɨɥɭɱɟɧɵ ɝɪɚɮɢɤɢ (ɪɢɫɭɧɨɤ 4.13) 

ɡɚɜɢɫɢɦɨɫɬɢ ɞɚɥɶɧɨɫɬɢ ɨɬɥёɬɚ ɢɦɢɬɚɬɨɪɨɜ 4-6 ɝɪɭɩɩ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ 

ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɝɥɚɯ ɭɫɬɚɧɨɜɤɢ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ.  

 

Ɋɢɫɭɧɨɤ 4.13 – Ɋɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɨɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɦɢɬɚɬɨɪɵ ɭ ɜɨɞɨ-

ɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ (0,2 ɦ/ɫ ɢ Δ = 0,03 ɦ) 

 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ 

ɞɢɚɩɚɡɨɧɟ 0,1-0,2 ɦ/ɫ. ɉɪɢ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ 0,2 ɦ/ɫ ɢɦɟɸɬɫɹ ɧɚɢɯɭɞɲɢɟ ɝɢɞɪɚɜ-

ɥɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ, ɯɨɬɹ ɢ ɫɨɡɞɚɸɬɫɹ ɭɫɥɨɜɢɹ 

ɪɵɛɨɡɚɳɢɬɵ ɧɚ ɆɊɁɍ. 

 

 

 

0,5
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3

0,23 0,31 0,39 0,42 0,5

P
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4.5 ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɥɨɬɧɨɫɬɢ ɨɛɴёɦɧɨɝɨ ɩɪɨɬɢɜɨɬɨɤɚ 

 

ɍɫɬɚɧɨɜɢɦ ɩɪɢ ɤɚɤɨɦ ɡɧɚɱɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɷɤɪɚɧɚ (3.3) ɜɵɩɨɥɧɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɚɹ ɡɚɳɢɬɚ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. ɂɫ-

ɫɥɟɞɨɜɚɥɢɫɶ ɢɫɬɟɱɟɧɢɟ ɢɡ ɧɚɫɚɞɤɨɜ ɧɚ ɤɨɧɭɫ 600; 1100 122 0. Ɉɩɵɬɚɦɢ ɪɚɧɟɟ 

ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ Δ = 0,03 ɦ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɞɥɹ ɜɫɟɯ 

ɫɯɟɦ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɫ ɭɝɥɨɦ ɤɨɧɭɫɚ 122 0. 

ɂɫɫɥɟɞɨɜɚɧɚ ɩɥɨɬɧɨɫɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɤɪɚɧɨɜ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞ-

ɤɨɜ, ɤɨɬɨɪɵɟ ɭɫɬɪɨɟɧɵ ɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟ ɩɨ 2-ɦ ɫɯɟɦɚɦ. Ɉɩɵɬɵ ɛɵɥɢ ɩɨ-

ɫɬɚɜɥɟɧɵ ɞɥɹ 4 ɧɚɫɚɞɤɨɜ ɩɨ ɪɹɞɧɨɣ ɫɯɟɦɟ ɢ ɞɥɹ 5 ɧɚɫɚɞɤɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ 

ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. ɋɯɟɦɵ ɢɫɬɟɱɟɧɢɹ ɞɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.3. 

Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɤɪɚɧɨɜ ɜɵɩɨɥɧɟɧɚ 

ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.3). Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɨɞɹɬɫɹ ɬɚɛɥɢɰɚɯ 

4.38 – 4.41 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 4.14- 4.17. 

ȼ ɬɚɛɥɢɰɟ 4.38 ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 3,4 ɦɦ 

ɧɚ ɤɨɧɭɫ 122 0 ɢ ɞɥɹ ɪɹɞɧɨɣ ɫɯɟɦɵ. 

Ɍɚɛɥɢɰɚ 4.38 – ȼɥɢɹɧɢɟ ɪɹɞɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɧɚɫɚɞɤɨɜ dɧ=3,4 ɦɦ (4 ɲɬ.) 

ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɩɪɨɬɢɜɨɬɨɤɚ ɭ ɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɜɨɞɨɡɚɛɨɪɚ 

Δ, ɦ Ɋ, Ɇɉɚ L1, ɦ L,2, 

ɦ 

D1, ɦ D2, ɦ ω1, 

ɦ2 

ω2, ɦ2
  K1  K2 

 

 

0,03 

0,097  

 

0,1 

 

 

0,2 

0,5882 1,1404 0,272 1,021 4,213 15,836 

0,175 0,6056 1,1658 0,288 1,067 4,466 16,549 

0,244 0,6244 1,1942 0,306 1,120 4,747 17,365 

0,292 0,669 1,2042 0,352 1,139 5,450 17,657 

0,321 0,6842 1,2264 0,368 1,181 5,700 18,314 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɩɪɨɬɢɜɨɬɨɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,1 ɦ ɢɡɦɟɧɹɟɬɫɹ ɧɟ-

ɡɧɚɱɢɬɟɥɶɧɨ. ɇɚ ɪɚɫɫɬɨɹɧɢɢ 0,2 ɦ ɩɥɨɳɚɞɶ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɜɨɡɪɚɫɬɚɟɬ 

ω2 > ω1 ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɩɥɨɫɤɢɯ ɫɬɪɭɣɧɵɯ ɬɟɱɟɧɢɣ, ɤɨɬɨɪɚɹ ɪɚɫɫɬɨɹɧɢɢ 0,2 ɦ 

ɞɨɫɬɢɝɚɟɬ 1,811 ɦ2 ɩɨ ɫɪɚɜɧɟɧɢɸ  ɫ ɩɥɨɳɚɞɶɸ 0,368 ɦ2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,1 ɦ ɨɬ 

ɤɨɧɭɫɚ. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɜɨɡɪɚɫɬɚɟɬ ɫ 5,700 ɞɨ 18,314 ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ 
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ɤɨɥɥɟɤɬɨɪɟ 0,321 Ɇɉɚ. ɇɚ ɪɢɫɭɧɤɟ 4.14 ɞɚɧɚ ɝɪɚɮɢɱɟɫɤɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɪɚɫ-

ɲɢɪɟɧɢɹ ɩɪɨɬɢɜɨɬɨɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ. 

 

 

Ɋɢɫɭɧɨɤ 4.14 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɨɬɧɨɫɬɢ ɩɪɨɬɢɜɨɬɨɤɚ  

ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ 4 ɧɚɫɚɞɤɨɜ ɩɪɢ ɤɨɧɭɫɟ 122 0 

 

ɉɪɢ ɤɨɧɭɫɟ 122 0 ɞɚɜɥɟɧɢɟ ɜ ɤɨɥɥɟɤɬɨɪɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ 

ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,2 ɦ, ɱɬɨ ɜɢɞɧɨ ɢɡ ɪɢ-

ɫɭɧɤɚ 4.14. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɩɥɚɜɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬ 15,83 ɞɨ 18,31 ɢɥɢ 

ɧɚ 13,5 % ɨɬ К1 ɞɨ К2.  

ȼ ɬɚɛɥɢɰɟ 4.39 ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 5 ɦɦ 

ɧɚ ɤɨɧɭɫ 122 0 ɢ ɞɥɹ ɪɹɞɧɨɣ ɫɯɟɦɵ. 

Ɍɚɛɥɢɰɚ 4.39 – ȼɥɢɹɧɢɟ ɪɹɞɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɧɚɫɚɞɤɨɜ dɧ= 5 ɦɦ (4 ɲɬ.) 

ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɩɪɨɬɢɜɨɬɨɤɚ ɭ ɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɜɨɞɨɡɚɛɨɪɚ 

Δ, ɦ Ɋ, Ɇɉɚ L1, ɦ L,2, ɦ D1, ɦ D2, ɦ ω1, ɦ2 ω1, ɦ2
  K1  K2 

 

 

0,03 

0,081 

0,1 0,2 

0,5716 1,1132 0,257 0,973 3,978 15,090 

0,119 0,6076 1,1562 0,290 1,050 4,495 16,278 

0,179 0,6218 1,2188 0,304 1,167 4,708 18,088 

0,242 0,6976 1,3016 0,382 1,331 5,926 20,629 

0,293 0,7382 1,3396 0,428 1,409 6,636 21,851 

 

ɉɪɢ ɤɨɧɭɫɟ 122 0 ɢ ɞɢɚɦɟɬɪɟ ɧɚɫɚɞɤɢ 5 ɦɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜ-

ɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɹɞɧɨɣ ɫɯɟɦɨɣ ɪɚɡɦɟɳɟɧɢɹ 
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ɧɚɫɚɞɤɨɜ ɞɢɦɟɬɪɨɦ 3,4 ɦɦ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ 0,081-0,293 Ɇɉɚ, ɱɬɨ ɨɬ-

ɪɚɠɚɟɬɫɹ ɧɚ ɪɢɫɭɧɤɟ 4.15.  

 

Ɋɢɫɭɧɨɤ 4.15 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ  

ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ 4 ɧɚɫɚɞɤɨɜ ɩɪɢ ɤɨɧɭɫɟ 122 0 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 15,09 ɞɨ 21,85 ɢɥɢ ɧɚ 30,9 % ɞɥɹ 

К2. Ɋɚɫɫɬɨɹɧɢɟ 0,1 ɦ ɨɬ ɤɨɧɭɫɚ ɞɨ ɧɚɫɚɞɤɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɥɢɹɟɬ ɧɚ ɤɨɷɮɮɢɰɢ-

ɟɧɬ ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɩɪɢ ɤɨɧɭɫɟ 122 0.  

ɂɫɫɥɟɞɨɜɚɥɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɩɪɢ ɪɚɡɦɟ-

ɳɟɧɢɢ ɧɚɫɚɞɤɨɜ ɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟ ɩɨ ɲɚɯɦɚɬɧɨɣ ɫɯɟɦɟ (ɪɢɫɭɧɨɤ 3.3). ȼ 

ɬɚɛɥɢɰɟ 4.40 ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɨɬɧɨ-

ɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 3,4 ɦɦ ɧɚ ɤɨ-

ɧɭɫ 122 0. 

Ɍɚɛɥɢɰɚ 4.40 – ȼɥɢɹɧɢɟ ɲɚɯɦɚɬɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɧɚɫɚɞɤɨɜ dɧ=3,4 ɦɦ ɧɚ ɤɨɷɮ-

ɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɩɪɨɬɢɜɨɬɨɤɚ ɭ ɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɜɨɞɨɡɚɛɨɪɚ 

Δ, ɦ Ɋ, 

Ɇɉɚ 

L1, ɦ L,2, 

ɦ 

D1, ɦ D2, ɦ ω1, ɦ2 ω1, ɦ2
  K1  K2 

 

 

0,03 

0,097  

 

0,1 

 

 

0,2 

0,5882 1,1404 0,272 1,021   5,266  19,795 

0,175 0,6056 1,1658 0,288 1,067 5,582 20,687 

0,244 0,6244 1,1942 0,306 1,120 5,934 21,707 

0,292 0,669 1,2042 0,352 1,139 6,812 22,072 

0,321 0,6842 1,2264 0,368 1,181 7,125 22,893 
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ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 

ɫɬɪɭɢ ɮɨɪɦɢɪɭɸɬɫɹ ɫɪɚɡɭ ɩɨɫɥɟ ɤɨɧɭɫɚ ɜ ɩɨɬɨɤɟ ɜɨɞɨɡɚɛɨɪɚ. Ʉɨɷɮɮɢɰɢɟɧɬɵ 

ɩɥɨɬɧɨɫɬɢ ɩɪɨɬɢɜɨɬɨɤɚ ɞɨɫɬɢɝɚɸɬ 19,795-22,893, ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɷɤɪɚɧɚ ɫ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɶɸ.  

ȼ ɬɚɛɥɢɰɟ 4.41 ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɩɥɨɬɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɪɚɧɚ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 5 ɦɦ 

ɧɚ ɤɨɧɭɫ 122 0 ɢ ɞɥɹ ɲɚɯɦɚɬɧɨɣ ɫɯɟɦɵ. 

Ɍɚɛɥɢɰɚ 4.41 – ȼɥɢɹɧɢɟ ɲɚɯɦɚɬɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɧɚɫɚɞɤɨɜ dɧ= 5 ɦɦ  

ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɩɪɨɬɢɜɨɬɨɤɚ ɭ ɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɜɨɞɨɡɚɛɨɪɚ 

Δ, ɦ Ɋ, 

Ɇɉɚ 

L1, ɦ L,2, ɦ D1, ɦ D2, ɦ ω1, ɦ2 ω1, ɦ2
  K1  K2 

 

 

0,03 

0,0,81 

0,1 0,2 

0,5716 1,1132 0,257 0,973 4,973 18,862 

0,119 0,6076 1,1562 0,290 1,050 5,619 20,347 

0,179 0,6218 1,2188 0,304 1,167 5,885 22,610 

0,242 0,6976 1,3016 0,382 1,331 7,407 25,787 

0,293 0,7382 1,3396 0,428 1,409 8,294 27,314 

  

Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɥɨɬɧɨɫɬɶ ɷɤɪɚɧɚ ɟɳɟ ɜɵɲɟ ɢ ɞɨɫɬɢɝɚɟɬ 27,314 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,2 ɦ.  

Ⱥɧɚɥɨɝɢɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɢɥɢ ɞɥɹ ɤɨɧɭɫɨɜ 60 ɢ 110 0. ɇɚɢɥɭɱɲɢɣ 

ɷɮɮɟɤɬ ɩɨɥɭɱɟɧ ɞɥɹ ɤɨɧɭɫɚ 122 0. 

 

ȼɕȼɈȾɕ ɉɈ ɊȺɁȾȿɅɍ 4 

 

ȼɵɩɨɥɧɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɆɊɁɍ 

ɧɚ ɨɩɵɬɧɨɣ ɭɫɬɚɧɨɜɤɟ ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɢ ɩɥɚɧɢɪɨɜɚɧɢɸ ɷɤɫɩɟɪɢɦɟɧɬɚ: 

1. ɂɫɫɥɟɞɨɜɚɧɵ ɨɛɴёɦɧɵɟ ɩɪɨɬɢɜɨɬɨɤɢ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɧɚɫɚɞɤɨɜ ɫ ɨɬɧɨ-

ɫɢɬɟɥɶɧɨɣ ɞɥɢɧɨɣ 5, ɞɢɚɦɟɬɪɚɦɢ 3,4 ɦɦ ɢ 5 ɦɦ ɢ ɭɝɥɨɦ ɤɨɧɭɫɧɨɫɬɢ 130. ɉɨɬɨ-

ɤɨɮɨɪɦɢɪɭɸɳɢɣ ɤɨɧɭɫ (ɤɨɧɭɫ) ɛɵɥ ɫ ɭɝɥɨɦ ɜɟɪɲɢɧɟ β = 600 1100, 1220 ɢ ɭɫɬɚ-

ɧɚɜɥɢɜɚɥɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɫɚɞɤɨɜ Δ = 0,045; 0,04; 0,035: 0,03; 0,025; 0,02; 
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0,015 ɦ ɜ ɤɚɠɞɨɣ ɫɟɪɢɢ ɨɩɵɬɨɜ. ȼɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɩɨɥɭɱɟɧɵ ɨɛɴёɦɧɵɟ ɩɪɨɬɢ-

ɜɨɬɨɤɢ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɜɚɥɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɷɤɪɚɧ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ 

ɆɊɁɍ 0,097-0,321 Ɇɉɚ.  

2. ɉɨɥɭɱɟɧɚ ɨɛɨɛɳёɧɧɚɹ ɮɨɪɦɭɥɚ (4.1.1) ɞɥɹ ɤɨɧɢɱɟɫɤɢ ɫɯɨɞɹɳɟɝɨɫɹ 

ɧɚɫɚɞɤɚ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɥɢɧɨɣ 5 ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɯɨɞɚ ɞɢɚ-

ɦɟɬɪɨɦ 5 ɦɦ, ɤɨɬɨɪɵɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɤɨɥɥɟɤɬɨɪ ɆɊɁɍ ɫ ɤɨɧɭɫɨɦ 1220 ɢ 

ɪɚɫɫɬɨɹɧɢɟɦ ɨɬ ɤɨɧɭɫɚ 0,03 ɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɛɴёɦɧɵɯ ɩɪɨɬɢɜɨɬɨɤɨɜ. 

3. ɋɤɨɪɨɫɬɶ ɫɯɨɞɚ ɫ ɤɨɧɭɫɚ ɛɵɥɚ ɦɟɧɶɲɟ ɤɪɢɬɢɱɟɫɤɨɣ ɞɥɹ ɦɨɥɨɞɢ ɪɵɛ ɢ ɧɟ 

ɩɪɟɜɵɲɚɥɚ 10 ɦ/ɫ ɞɥɹ ɭɝɥɚ ɤɨɧɭɫɚ 1220 ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ 0,1-0,3 Ɇɉɚ. 

Ⱦɥɹ ɧɚɫɚɞɤɨɜ 3,4 ɦɦ ɫɤɨɪɨɫɬɶ ɫɯɨɞɚ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ 8,37 ɦ/ɫ. 

4. ɉɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɹ (2.23) ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɜɟɥɢɱɢɧɭ ɤɨɧɫɬɚɧɬɵ 

İ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ Ⱥ, ɜɯɨɞɹɳɟɝɨ ɜ ɜɵɪɚɠɟɧɢɟ (4.2.4), ɨɩɪɟɞɟɥɹ-

ɸɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɚɞɤɨɜ ɧɚ ɤɨɥɥɟɤɬɨɪɟ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ. Ʉɨɧɫɬɚɧɬɭ İ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɯɨɞɢɬɶ ɜ ɞɢɚɩɚɡɨɧɟ 4-6. 

5. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɫ-

ɤɨɧɬɚɤɬɧɨɣ ɪɵɛɨɡɚɳɢɬɵ ɧɚ ɆɊɁɍ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɫɯɟɦɭ ɭɫɬɚɧɨɜɤɢ ɩɨɬɨɤɨ-

ɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɩɨ ɲɚɯɦɚɬɧɨɣ ɫɯɟɦɟ, ɩɪɢ ɤɨɬɨɪɨɣ ɞɨɫɬɢɝɚɟɬɫɹ ɦɚɤ-

ɫɢɦɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɵɛɨɡɚɳɢɬɵ, ɤɨɬɨɪɚɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢ ɭɝɥɟ ɩɨ-

ɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 700 ɢ ɤɨɧɭɫɟ β =1220 ɞɥɹ ɜɫɟɯ 6 ɝɪɭɩɩ ɢɦɢɬɚɬɨɪɨɜ.  

6. ɉɨɥɭɱɟɧɨ, ɱɬɨ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɭɝɥɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɫ 90 0 ɞɨ 70 0 

ɩɪɢ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɤ ɨɬɜɟɪɫɬɢɸ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɨɤɧɚ 0,1 ɦ/ɫ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟ-

ɥɢɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɳɢɬɵ ɝɢɞɪɨɛɢɨɧɬɨɜ ɫ 85 % ɞɨ 100 %. ɉɪɢ ɞɚɥɶɧɟɣ-

ɲɟɦ ɭɦɟɧɶɲɟɧɢɟɦ ɭɝɥɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɞɨ 600 ɫɧɢɠɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɡɚɳɢɬɵ ɝɢɞɪɨɛɢɨɧɬɨɜ ɞɨ 88,3 %. 

7. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɫɤɨɪɨɫɬɶ ɜ ɨɤɧɟ ɞɥɹ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɫ ɧɚɫɚɞɤɚɦɢ 5 

ɦɦ ɩɨɞɞɟɪɠɢɜɚɬɶ ɧɟ ɛɨɥɟɟ 0,1 ɦ/ɫ, ɤɨɬɨɪɚɹ ɫɨɡɞɚёɬ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɪɵɛɨɡɚɳɢɬ-

ɧɵɣ ɷɮɮɟɤɬ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ, ɞɨɫɬɢɝɚɸɳɟɦ – 99,7 %.  

8. ɉɪɢ ɞɚɜɥɟɧɢɢ 0,25-0,30 Ɇɉɚ ɧɚɛɥɸɞɚɟɬɫɹ ɧɚɢɛɨɥɶɲɢɣ ɷɮɮɟɤɬ ɪɵɛɨɡɚ-

ɳɢɬɵ, ɢɦɢɬɚɬɨɪɵ ɞɥɹ ɜɫɟɯ 6 ɝɪɭɩɩ ɨɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭ ɨɤɧɚ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɪɚɫ-
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ɫɬɨɹɧɢɢ 0,66 ɦ ɢ ɧɟ ɩɨɩɚɞɚɸɬ ɜ ɧɟɝɨ. ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɲɚɯɦɚɬɧɨɟ ɪɚɡɦɟ-

ɳɟɧɢɟ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɫ ɭɝɥɨɦ ɧɚɤɥɨɧɚ 700 ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɤɨ-

ɧɭɫɚ 1220 ɢ ɞɢɚɦɟɬɪɨɦ ɧɚɫɚɞɤɢ 5 ɦɦ ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɢɦɢ 0,03 ɦ. 

9. ȼɟɥɢɱɢɧɚ ɩɥɨɬɧɨɫɬɢ ɩɪɨɬɢɜɨɬɨɤɚ ɨɩɪɟɞɟɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɞɪɚɜɥɢ-

ɱɟɫɤɨɝɨ ɷɤɪɚɧɚ – ɪɵɛɨɡɚɳɢɬɵ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: ɞɚɜɥɟ-

ɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ, ɭɝɥɚ ɤɨɧɭɫɚ, ɞɢɚɦɟɬɪɚ ɧɚɫɚɞɤɢ, ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɚɫɚɞɤɨɦ 

ɢ ɤɨɧɭɫɨɦ, ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɚɞɤɨɜ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɬɪɭɢ ɩɪɨɬɢɜɨɬɨɤɚ ɩɨɫɥɟ ɤɨ-

ɧɭɫɚ ɜ ɩɨɬɨɤɟ ɜɨɞɨɡɚɛɨɪɚ ɮɨɪɦɢɪɭɸɬ ɩɥɨɬɧɨɫɬɶ ɩɪɨɬɢɜɨɬɨɤɚ, ɤɨɬɨɪɚɹ ɞɨɫɬɢ-

ɝɚɟɬ К2 = 19,795-22,893 ɦɚɤɫɢɦɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ. ɉɥɨɬɧɨɫɬɶ ɩɪɨɬɢɜɨɬɨɤɚ ɧɚɱɢ-

ɧɚɟɬ ɩɪɨɹɜɥɹɬɶɫɹ ɞɥɹ ɤɨɧɭɫɚ 1220 ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,1 ɦ, ɱɬɨ ɜɚɠɧɨ ɩɪɢ ɤɨɧɫɬɪɭ-

ɢɪɨɜɚɧɢɢ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ. 

10. ɉɨɥɭɱɟɧɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɦɨɛɢɥɶ-

ɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɵɛɨɡɚɳɢɬɚ 90 

% ɢ ɛɨɥɟɟ, ɤɨɝɞɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɆɊɁɍ ɫɨ ɫɬɪɭɟɮɨɪɦɢɪɭɸɳɢɦɢ ɭɫɬɪɨɣ-

ɫɬɜɚɦɢ ɢɦɟɟɬ ɤɨɧɭɫ β =1220 ɢ ɤɨɧɢɱɟɫɤɢɟ ɫɯɨɞɹɳɢɟɫɹ ɧɚɫɚɞɤɢ 3,4 ɦɦ ɢ 5 ɦɦ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ Δ = 0,03 ɦ. 
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5 ɗɄɈɅɈȽɈ-ɗɄɈɇɈɆɂɑȿɋɄȺə ɗɎɎȿɄɌɂȼɇɈɋɌɖ  
ɆɈȻɂɅɖɇɈȽɈ ɊɕȻɈɁȺɓɂɌɇɈȽɈ ɍɋɌɊɈɃɋɌȼȺ  

ɆȿɅɂɈɊȺɌɂȼɇɈȽɈ ȼɈȾɈɁȺȻɈɊȺ 

 

 

5.1 Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ  

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɩɪɢɟɦɧɵɯ ɨɤɨɧ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ 

ɜ ɜɨɞɨɡɚɛɨɪɟ ɧɚ ɜɯɨɞɧɨɦ ɭɱɚɫɬɤɟ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ (2.2):  

N = Qɜ / q = Qɜ / vd  ω                                                 (5.1) 

Ɋɚɫɯɨɞ ɜɨɞɨɡɚɛɨɪɚ ɧɚɯɨɞɢɬɫɹ ɢɡ ɝɪɚɮɢɤɚ ɜɨɞɨɩɨɞɚɱɢ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɭɸ 

ɫɢɫɬɟɦɭ ɫ ɭɱɟɬɨɦ ɪɚɫɯɨɞɚ 75 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ Ɉɋ. ɋɤɨɪɨɫɬɶ ɜɨɞɵ ɧɚ ɜɯɨɞɧɨɦ 

ɭɱɚɫɬɤɟ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɪɚɡɦɟɪɨɜ ɡɚɳɢɳɚɟɦɨɣ ɦɨɥɨɞɢ Д94Ж. Ɋɚɡɦɟɪɵ 

ɜɨɞɨɩɪɢёɦɧɨɝɨ ɨɤɧɚ ɜɨɞɨɡɚɛɨɪɚ ɧɚɡɧɚɱɚɸɬɫɹ ɩɨ ɤɪɢɬɢɱɟɫɤɢɦ ɫɤɨɪɨɫɬɹɦ ɞɥɹ 

ɦɨɥɨɞɢ ɪɵɛ, ɤɨɬɨɪɵɟ ɧɟ ɩɪɟɜɵɲɚɸɬ 10 l, (ɝɞɟ l – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɞɥɢɧɵ 

ɬɟɥɚ ɪɵɛɵ, ɡɚɳɢɳɚɟɦɨɣ ɧɚ ɜɨɞɨɡɚɛɨɪɟ Д112Ж). Ɋɚɫɯɨɞ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɨɤɧɚ ɫ ɭɱɟ-

ɬɨɦ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ, ɩɟɪɟɩɚɞɚ ɭɪɨɜɧɟɣ, ɝɥɭɛɢɧɵ ɚɜɚɧɤɚɦɟɪɵ, ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɪɚɫɯɨɞɚ ɞɥɹ ɤɨɪɨɬɤɨɣ ɬɪɭɛɵ ɛɭɞɟɬ ɧɚɯɨɞɢɬɫɹ ɢɡ ɮɨɪɦɭɥɵ (2.2):  

q = µɬɪ ω √ʹ��   ,                                        (5.2) 

ɉɟɪɟɩɚɞ ɭɪɨɜɧɟɣ ɧɟ ɛɨɥɟɟ 0,05-0,1 ɦ ɞɥɹ ɦɚɥɨɝɨ ɜɨɞɨɬɨɤɚ. Ɉɛɳɢɟ ɩɨɬɟɪɢ 

ɬɪɭɛɵ ɛɭɞɭɬ: ∑� = � ɪ  + λ �ௗ  + � ɜɯ + � ɜɵɯ .                               (5.2) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢɬɨɱɧɨɣ ɪɟɲɟɬɤɢ ɤɨɥɥɟɤɬɨɪɚ 2,19-3,80 

Д29Ж. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɥɚɫɬɢ ɫɨɩɪɨɬɢɜɥɟ-

ɧɢɹ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɯɨɞɢɬɫɹ ɨɛɥɚɫɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ 

ɞɚёɬɫɹ ɜ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ. Ⱦɥɹ ɤɜɚɞɪɚɬɢɱɧɨɣ ɨɛɥɚɫɬɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ λ 

ɧɚɯɨɞɢɬɫɹ ɢɡ ɮɨɪɦɭɥɵ ɒɢɮɪɢɧɫɨɧɚ:   

λ = 0,11 (Δ/d).                                        (5.3) 
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Ⱦɥɹ ɞɨɤɜɚɞɪɚɬɢɱɧɨɣ ɨɛɥɚɫɬɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ λ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

Ⱥ.Ⱦ. Ⱥɥɶɬɲɭɥɹ [34]: 

                                                  λ =.0,11 (Δ/d – 68/Re).                                 (5.4) 

ɝɞɟ Δ – ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɫɬɟɧɨɤ ɬɪɭɛɵ ɜɨɞɨɡɚɛɨɪɚ, ɦɦ. 

Ⱦɥɹ ɪɚɡɦɟɳɟɧɢɹ ɧɚɫɚɞɤɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɥɥɟɤɬɨɪ, ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ ɜ ɤɚ-

ɱɟɫɬɜɟ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ. Ʉɨɥɥɟɤɬɨɪ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɩɨɥɨɣ ɩɪɢɬɨɱɧɨɣ ɪɟ-

ɲɟɬɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɜɯɨɞɟ ɩɪɢёɦɧɨɝɨ ɨɤɧɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɲɚɯɦɚɬɧɚɹ 

ɫɯɟɦɚ ɪɚɫɫɬɚɧɨɜɤɢ ɧɚɫɚɞɤɨɜ ɧɚ ɤɨɥɥɟɤɬɨɪɟ (ɪɢɫɭɧɨɤ 3.3). ɇɚ ɤɨɥɥɟɤɬɨɪɟ ɭɫɬɪɚ-

ɢɜɚɸɬɫɹ ɤɨɧɢɱɟɫɤɢɟ ɫɯɨɞɹɳɢɟɫɹ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 3,4 ɢɥɢ 5 ɦɦ ɫ ɭɝɥɨɦ ɤɨ-

ɧɭɫɧɨɫɬɢ 130 ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɥɢɧɨɣ 3-5. Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɢɡ ɝɪɚɮɢɤɚ 4.1.8 ɢɥɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

µ = - 0,9 102 Re+ 0,0843Re + 0,695.                                         (5.5) 

ɇɚɯɨɞɢɬɫɹ ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɢɡ ɧɚɫɚɞɤɨɜ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ. 

Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɥɥɟɤɬɨɪɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 0,1-0,3 Ɇɉɚ. ɂɫɩɨɥɶɡɭɟɬɫɹ 

ɮɨɪɦɭɥɚ (2.8) ɞɥɹ ɪɚɫɱёɬɚ ɪɚɫɯɨɞɚ ɨɞɧɨɣ ɧɚɫɚɞɤɢ. Ʉɚɠɞɨɦɭ ɧɚɫɚɞɤɭ ɫɨɨɫɧɨ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɧɭɫ 1200 ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɫɦ ɨɬ ɧɚɫɚɞɤɢ.  

ȼ ɜɨɞɨɩɪɢɟɦɧɨɦ ɨɤɧɟ ɭɫɬɪɚɢɜɚɟɬɫɹ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ (ɨɧ ɠɟ ɤɨɥɥɟɤɬɨɪ, 

ɫɬɪɭɟɝɟɧɟɪɚɬɨɪ), ɤɨɬɨɪɵɣ ɩɨ ɩɟɪɢɦɟɬɪɭ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɦɟɧɶɲɟ ɜɨɞɨɩɪɢёɦ-

ɧɨɝɨ ɨɤɧɚ ɧɚ 5-10 ɫɦ. ɉɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɪɢɧɢɦɚɟɬɫɹ ɤɪɭɝɥɨɣ ɢɥɢ ɩɪɹɦɨ-

ɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. ɉɪɢɧɢɦɚɟɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ. Ɋɚɫɯɨɞ 

ɤɨɥɥɟɤɬɨɪɚ, ɧɚ ɤɨɬɨɪɨɦ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ ɭɫɬɪɚɢɜɚɸɬɫɹ ɧɚɫɚɞɤɢ, ɪɚɜɟɧ 

ɫɭɦɦɟ ɪɚɫɯɨɞɨɜ ɧɚɫɚɞɤɨɜ:  

Q k = ∑ q ɧ.                                               (5.6) 

ɇɚɩɨɪ ɧɚ ɧɚɫɨɫɟ Hɧɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Hɇɋ = 0,05-0,1 (HК + hɎ + hl ),                                   (5.7) 

ɝɞɟ Hɤ– ɧɚɩɨɪ ɜ ɤɨɥɥɟɤɬɨɪɟ, ɦ; 0,05-0,1 – ɦɟɫɬɧɵɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ, ɩɪɢɧɢɦɚɸɬɫɹ 

ɤɚɤ ɞɨɥɹ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ; hɎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɮɢɥɶɬɪɟ, ɦ; hl – ɩɨɬɟɪɢ 

ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ ɜ ɩɨɞɚɸɳɢɯ ɲɥɚɧɝɚɯ, ɦ 
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ɇɚɩɨɪ ɜ ɤɨɥɥɟɤɬɨɪɟ ɩɪɢɧɢɦɚɟɬɫɹ 0,3 Ɇɉɚ. ɉɨɬɟɪɢ ɧɚ ɮɢɥɶɬɪɟ ɩɪɢɧɢɦɚ-

ɸɬɫɹ ɢɡ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ Д34Ж ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɳɧɨɫɬɢ ɧɚɫɨɫɧɨɣ ɭɫɬɚ-

ɧɨɜɤɢ ɢ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. ɉɨɬɟɪɢ ɩɨ ɞɥɢɧɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɦɟ-

ɬɨɞɢɤɟ ɞɥɹ ɞɥɢɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɚɞɤɨɜ ɧɚ ɤɨɥɥɟɤɬɨɪɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪ-

ɦɭɥɚ (2.23): 

Nc= m Q v / A qɧ vɧ,                                          (5.8) 

ɝɞɟ m – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɜɵɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɤ ɜɨ-
ɞɨɡɚɛɨɪɧɨɦɭ ɨɤɧɭ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɩɪɢɧɢ-
ɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,05-1,1. 

Ʉɨɷɮɮɢɰɢɟɧɬ Ⱥ = İ dɧ / Δ – dɧ
2 cos β1 / 4 Dɤ įɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.3) 

ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɭɫɚ ɨɬɞɟɥɶɧɨ ɩɨ ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ ɢ ɪɚɫɯɨɞɭ ɧɚɫɚɞɤɢ (ɬɚɛ-

ɥɢɰɵ 4.5 ɢ 4.6). Ʉɨɷɮɮɢɰɢɟɧɬ Ⱥ ɭɱɢɬɵɜɚɟɬ ɫɤɨɪɨɫɬɢ ɫɯɨɞɚ ɫ ɤɨɧɭɫɚ, ɤɨɬɨɪɵɟ ɧɟ 

ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɟ ɞɥɹ ɦɨɥɨɞɢ ɪɵɛ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨ-

ɜɚɧɢɣ ɩɨɥɭɱɢɥɢ ɨɫɧɨɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɆɊɁɍ, 

ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 5.1 

Ɍɚɛɥɢɰɚ 5.1 Ɉɫɧɨɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɆɊɁɍ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɧɚɡɧɚɱɟɧɢɟ ɉɨɤɚɡɚɬɟɥɢ 

1 Ɇɚɥɵɟ ɪɟɤɢ ɫɬɟɩɧɵɟ ɢ ɝɨɪɧɵɟ 

2 ɇɚ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɛɨɤɨɜɵɟ ɢ ɬɭɩɢɤɨɜɵɟ 

3 ɇɢɡɤɚɹ ɦɟɬɚɥɥɨёɦɤɨɫɬɶ ɞɨ 20 ɤɝ 

4 ȼɵɫɨɤɚɹ ɦɨɛɢɥɶɧɨɫɬɶ ɜ ɩɪɟɞɟɥɚɯ ɜɨɞɨɡɚɛɨɪɚ 

5 Ɋɚɜɧɨɦɟɪɧɨɫɬɶ ɢ ɜɵɫɨɤɚɹ ɩɥɨɬɧɨɫɬɶ 

ɩɪɨɬɢɜɨɬɨɤɨɜ 

ɷɤɪɚɧ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,5-0,7 ɦ, ɤɨɷɮ-
ɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ≥ 20 

6 ɋɤɨɪɨɫɬɢ ɫɯɨɞɚ ɫ ɤɨɧɭɫɨɜ ɞɨ 10 ɦ/ɫ 

7 ɇɟ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɯɨɞɚ ɝɨɥɨɜɧɨɣ ɇɋ ɧɟ ɬɪɟɛɭɟɬ ɜɨɡɜɪɚɬɚ ɪɚɫɯɨɞɚ 

8 ɉɨɬɪɟɛɥɹɟɦɵɣ ɪɚɫɯɨɞ ɦɟɧɟɟ 2 %  ɨɬ ɪɚɫɯɨɞɚ ɜɨɞɨɡɚɛɨɪɚ 

9 Ȼɟɫɤɨɧɬɚɤɬɧɚɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɪɵɛɨɡɚɳɢɬɚ ɦɨɥɨɞɢ 
ɞɨ 12 ɦɦ ɜɫɟɯ ɜɢɞɨɜ. 

ɦɨɥɨɞɶ ɪɵɛ ɧɟ ɫɨɩɪɢɤɚɫɚɟɬɫɹ ɫ ɜɨɞɨ-
ɡɚɛɨɪɨɦ 

10 ɋɤɨɪɨɫɬɶ ɜ ɜɨɞɨɡɚɛɨɪɧɨɦ ɨɤɧɟ 0,1-02 ɦ/ɫ 

11 Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɩɥɨɫɤɨɝɨ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚ-
ɬɟɥɹ 

ɦɟɧɶɲɟ ɧɚ 0,05-0,1 ɦ ɜɨɞɨɩɪɢёɦɧɨɝɨ 
ɨɤɧɚ, ɬɨɥɳɢɧɚ ɧɟ ɛɨɥɟɟ 0,15 ɦ 

12 Ʉɪɟɩɢɬɫɹ ɲɚɪɧɢɪɧɨ ɤɨ ɞɧɭ ɭɝɨɥ ɩɨɜɨɪɨɬɚ 600- 900 

13 ɇɚɫɚɞɤɢ, ɤɨɧɭɫɚ ɤɨɧɢɱɟɫɤɢ ɫɯɨɞɹɳɢɟɫɹ 3,4-5 ɦɦ, ɤɨ-
ɧɭɫ ɭɝɥɨɦ 1220 

14 ɉɪɨɦɵɜɤɚ ɨɬ ɦɭɫɨɪɚ ɜɨɞɨɪɨɫɥɟɣ ɩɪɨɦɵɜɧɵɟ ɫɤɨɪɨɫɬɢ 12-20 ɦ/ɫ 

15 Ɏɢɥɶɬɪ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ  ɩɪɨɦɵɜɤɚ ɱɢɫɬɨɣ ɜɨɞɨɣ 

16 Ʉɨɥɢɱɟɫɬɜɨ ɧɚɫɚɞɤɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɫɱɟɬɨɦ ɭɪɚɜɧɟɧɢɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ (2.23) 
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Ⱦɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ ɩɪɢ ɩɨɞɜɨɞɟ ɜɨɞɵ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɚɦ ɝɢɞɪɚɜɥɢɤɢ ɩɟɪɟɦɟɧɧɨɣ ɦɚɫɫɵ, ɤɨɝɞɚ ɫɤɨɪɨɫɬɢ ɜ ɧɚɱɚɥɟ ɪɚɜɧɵ ɦɚɤ-

ɫɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɚ ɤɨɧɰɟ ɤɨɥɥɟɤɬɨɪɚ ɧɭɥɸ. ɉɪɢ ɩɨɞɜɨɞɟ ɜɨɞɵ ɫ 2-ɯ ɫɬɨ-

ɪɨɧ ɞɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ ɩɨ ɩɟɪɢɦɟɬɪɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

D ɤɨɥ = 0,25 √� .                                         (5.9) 

Ⱦɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 25 ɦɦ. Ⱦɢɚɦɟɬɪɵ ɩɨɩɟɪɟɱɧɵɯ 

ɬɪɭɛɨɤ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɪɚɢɜɚɸɬɫɹ ɧɚɫɚɞɤɢ, ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ: 0,4-0,5 D ɤɨɥ. 

 

5.2 ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ  

      ɧɚ ɇɨɜɨɤɭɛɚɧɫɤɨɦ ɤɚɧɚɥɟ 

 

ɆɊɁɍ ɩɪɨɯɨɞɢɥɨ ɢɫɩɵɬɚɧɢɟ ɧɚ ɇɨɜɨɤɭɛɚɧɫɤɨɦ ɤɚɧɚɥɟ ɜ ɈɈɈ «ɋɨɸɡ -

Ⱥɝɪɨ» Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ ɜ ɢɸɧɟ 2020 ɝ. (ɪɢ-

ɫɭɧɨɤ 5.1).  

  

Ɋɢɫɭɧɨɤ 5.1 – ɉɨɥɟɜɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɵɬɧɨɝɨ ɆɊɁɍ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ  

ɜɨɞɨɡɚɛɨɪɟ ɇɨɜɨɤɭɛɚɧɫɤɨɝɨ ɤɚɧɚɥɚ ɜ ɈɈɈ «ɋɨɸɡ-Ⱥɝɪɨ»  

Ƚɭɥɶɤɟɜɢɱɫɤɨɝɨ ɪɚɣɨɧɚ 
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Ɍɪɚɧɡɢɬɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɤɚɧɚɥɟ ɧɚɯɨɞɢɥɚɫɶ ɜ ɞɢɚɩɚɡɨɧɟ 0,6-0,8 ɦ/ɫ ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɭɪɟɡɚ 0,4-0,5 ɦ. ɋɤɨɪɨɫɬɶ ɧɚ ɜɯɨɞɟ ɜ ɦɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ 

ɛɵɥɚ ɧɟ ɛɨɥɟɟ 0,1 ɦ/ɫ. 

Ɋɚɡɦɟɪ ɫɬɪɭɟɝɟɧɟɪɚɬɨɪɚ (ɤɨɥɥɟɤɬɨɪɚ) ɛɵɥ ɩɪɢɧɹɬ 0.9ɯ0,9 ɦ2. ɇɚ ɤɨɥɥɟɤɬɨɪɟ 

ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɤɨɧɢɱɟɫɤɢɟ ɧɚɫɚɞɤɢ ɞɢɚɦɟɬɪɨɦ 5 ɦɦ. ɋɨɨɫɧɨ ɧɚɫɚɞɤɚɦ ɤɪɟɩɢ-

ɥɢɫɶ ɤɨɧɭɫɚ 1200. Ʉɨɧɭɫ ɭɫɬɚɧɚɜɥɢɜɚɥɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,03 ɦ ɨɬ ɧɚɫɚɞɤɢ.  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɜɨɞɨɡɚɛɨɪɟ ɱɟɪɟɡ 1 ɬɪɭɛɭ 0,20 ɦ3/ɫ.  ɉɨ ɮɨɪ-

ɦɭɥɟ (5.8) ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɢɱɟɫɤɢ ɫɯɨɞɹɳɢɯɫɹ ɧɚɫɚɞɤɨɜ ɫ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨɣ ɞɥɢɧɨɣ 5 ɢ ɭɝɥɨɦ ɤɨɧɭɫɧɨɫɬɢ 130.  

Ⱦɥɹ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɚɞɤɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 

ɨɩɵɬɧɵɟ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɷɦɩɢɪɢɱɟɫɤɢɦ ɩɭɬёɦ ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɟ 

ɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɪɚɡɞɟɥɟ 4.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɚ ɧɚɫɚɞɤɢ ɧɚ ɤɨɥɥɟɤɬɨɪɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɮɨɪɦɭɥɭ 

(2.8) ɢ ɬɚɛɥɢɰɵ 4.1-4.12, ɜ ɤɨɬɨɪɵɯ ɞɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɥɭɱɟɧ-

ɧɵɟ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ 0,069-0,287 Ɇɉɚ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɆɊɁɍ ɩɪɢɦɟɧɹ-

ɥɨɫɶ ɭɪɚɜɧɟɧɢɟ (2.23) ɩɪɢ İ=4, Ⱥ =0,304. 

Nc = 1,1‧ 0,20 ‧ 0,20 / 0,304‧ 18,878 ‧ 0,00037 = 20,7 ɲɬ. 
 

ɂɡ ɭɫɥɨɜɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɳɢɬɵ ɝɢɞɪɨɛɢɨɧɬɨɜ ɧɚ ɜɨɞɨ-

ɡɚɛɨɪɟ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɞ ɭɝɥɨɦ 700.  

Ⱦɥɹ ɬɟɯɧɨɥɨɝɢɱɧɨɣ ɫɯɟɦɵ ɦɨɛɢɥɶɧɨɣ ɪɵɛɨɡɚɳɢɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɢɧɢ-

ɦɚɥɢɫɶ 22 ɧɚɫɚɞɤɚ ɞɢɚɦɟɬɪɨɦ 5 ɦɦ ɢ 22 ɤɨɧɭɫɚ ɫ ɭɝɥɨɦ 1200 ɢ ɪɚɫɫɬɨɹɧɢɟɦ 

ɦɟɠɞɭ ɤɨɧɭɫɨɦ ɢ ɧɚɫɚɞɤɢ 0,03 ɦ.  

ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɢɫɬɟɱɟɧɢɹ ɱɟɪɟɡ ɧɚɫɚɞɤɢ ɫɨɫɬɚɜɢɬ 8,1 ɥ/ɫ. ɂɥɢ 1,94 % 

ɨɬ ɪɚɫɯɨɞɚ ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. 

Ⱦɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ ɩɪɢɧɢɦɚɥɫɹ 25 ɦɦ.  

ȼɢɞɨɜɨɣ ɫɨɫɬɚɜ ɦɨɥɨɞɢ ɪɵɛ ɞɥɹ ɦɚɥɵɯ ɪɟɤ ɛɚɫɫɟɣɧɚ ɪ. Ʉɭɛɚɧɶ ɩɪɢɜɟɞɟɧ ɜ 

ɩɪɢɥɨɠɟɧɢɢ 2. 
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5.3 ɗɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ  
      ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɇɨɜɨɤɭɛɚɧɫɤɨɦ ɤɚɧɚɥɟ ɜɵɩɨɥɧɹɹɫɶ ɭɬɪɨɦ ɫ 08.00 ɱ ɞɨ 

9.30 ɱ ɢ ɩɨɫɥɟ ɨɛɟɞɚ ɫ 16.00 ɱ ɞɨ 17.30 ɱ ɜ ɢɸɧɟ 2021 ɝ. Ɍɪɟɛɨɜɚɥɨɫɶ ɭɫɬɚɧɨɜɢɬɶ 

ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɩɨɫɨɛɚ ɡɚɳɢɬɵ 

ɝɢɞɪɨɛɢɨɧɬɨɜ ɩɪɢ ɪɚɛɨɬɟ ɤɨɧɫɬɪɭɤɰɢɢ ɆɊɁɍ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ 

ɈɈɈ «ɋɨɸɡ Ⱥɝɪɨ».  

ȼɵɩɨɥɧɹɥɨɫɶ ɫɪɚɜɧɟɧɢɟ 2-ɯ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɊɈɉ, ɭɫɬɚɧɨɜɥɟɧ-

ɧɨɝɨ ɧɚ ɜɨɞɨɡɚɛɨɪɟ, ɢ ɫ ɧɨɜɵɦ ɆɊɁɍ. Ɉɩɵɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɜ 4 ɤɪɚɬɧɨɣ ɩɨɜɬɨɪ-

ɧɨɫɬɢ ɱɟɪɟɡ ɤɚɠɞɵɟ 30 ɦɢɧ. ɜ ɬɟɱɟɧɢɟ 5 ɦɢɧ. 2-ɦɹ ɥɨɜɭɲɤɚɦɢ ɏ-80 ɪɚɡɦɟɪɨɦ 

0,5ɯ0,5 ɦ2. 

ɆɊɁɍ ɢ ɊɈɉ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɭ ɜɨɞɨɩɪɢёɦɧɵɯ ɨɤɨɧ. ɍɫɬɪɨɣɫɬɜɚ ɨɛɟɫɩɟ-

ɱɢɜɚɥɢ ɡɚɳɢɬɭ ɡɨɨɩɥɚɧɤɬɨɧɚ, ɢɯɬɢɨɩɥɚɧɤɬɨɧɚ, ɥɢɱɢɧɨɤ ɢ ɦɨɥɨɞɢ ɪɵɛ ɧɚ ɜɯɨɞɟ 

ɜ ɚɜɚɧɤɚɦɟɪɭ ɜɨɞɨɡɚɛɨɪɚ. ɉɪɨɛɵ ɝɢɞɪɨɛɢɨɧɬɨɜ ɨɬɛɢɪɚɥɢɫɶ ɭ ɜɵɯɨɞɚ ɜɨɞɵ ɢɡ 

ɬɪɭɛɵ ɜ ɚɜɚɧɤɚɦɟɪɭ ɝɨɥɨɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɰɢɢ ɩɪɢ ɪɚɛɨɬɚɸɳɢɯ ɪɵɛɨɡɚɳɢɬɧɵɯ 

ɭɫɬɪɨɣɫɬɜ.  

ɇɚ ɮɨɬɨ (ɪɢɫɭɧɨɤ 5.1) ɩɪɢɜɨɞɹɬɫɹ ɩɨɥɟɜɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɇɨɜɨɤɭɛɚɧ-

ɫɤɨɦ ɤɚɧɚɥɟ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɥɢɫɶ ɩɨ ɨɛɳɟɩɪɢɧɹɬɨɣ ɦɟɬɨɞɢɤɟ. Ɋɚɫɱɟɬ 

ɭɳɟɪɛɚ ɜɨɞɧɵɦ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɪɟɫɭɪɫɚɦ ɢ ɫɪɟɞɟ ɢɯ ɨɛɢɬɚɧɢɹ, 

Ɋɚɫɱёɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɞɥɹ Ⱥɡɨɜɨ-ɑɟɪɧɨɦɨɪɫɤɨɝɨ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɛɚɫ-

ɫɟɣɧɚ: ɮɢɬɨɩɥɚɧɤɬɨɧ – Ɋ/ȼ=320; Ʉ2 = 20; Ʉ3 = 50<1> (ɡɨɨɩɥɚɧɤɬɨɧɨɦ) ɡɨɨɩɥɚɧɤ-

ɬɨɧ – Ɋ/ȼ = 30; Ʉ2 = 15; Ʉ3 = 20-40. 

ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɛɢɨɦɚɫɫɵ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɪɚɣɨɧɟ ɡɚ 

ɫɟɡɨɧ ɫɨɫɬɚɜɢɥɢ 0,9 ɝ/ɦ3. ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɛɢɨɦɚɫɫɵ ɡɨɨɩɥɚɧɤɬɨɧɚ ɜ ɪɚɫɫɦɚɬ-

ɪɢɜɚɟɦɨɦ ɪɚɣɨɧɟ ɡɚ ɫɟɡɨɧ ɫɨɫɬɚɜɢɥɢ 0,55 ɝ/ɦ3. ɉɪɢ ɪɚɫɱёɬɟ ɜɪɟɞɚ, ɧɚɧɨɫɢɦɨɝɨ 

ɜɨɞɧɵɦ ɛɢɨɪɟɫɭɪɫɚɦ, ɩɪɨɜɨɞɢɥɢɫɶ ɪɚɫɱёɬɵ ɢɯ ɩɨɬɟɪɶ ɨɬ ɝɢɛɟɥɢ ɮɢɬɨɩɥɚɧɤɬɨɧɚ 

ɢ ɨɬ ɝɢɛɟɥɢ ɡɨɨɩɥɚɧɤɬɨɧɧɵɯ ɨɪɝɚɧɢɡɦɨɜ. 

Ɋɚɫɱёɬ ɩɨɬɟɪɶ ɨɬ ɝɢɛɟɥɢ ɨɪɝɚɧɢɡɦɨɜ ɡɨɨɩɥɚɧɤɬɨɧɚ ɜ ɡɚɛɢɪɚɟɦɵɯ ɨɛɴё-

ɦɚɯ ɜɨɞɵ. Ƚɢɛɟɥɶ ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɡɨɨɩɥɚɧɤɬɨɧɚ ɜɵɩɨɥɧɟɧɨ ɩɨ ɮɨɪɦɭɥɟ:  
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N = B × (1+P/B) × А × Ʉȿ × Ʉ3/100 × Н × 10–3,           (5.10) 

ɝɞɟ N - ɩɨɬɟɪɢ (ɪɚɡɦɟɪ ɜɪɟɞɚ) ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ, ɤɝ; B – ɫɪɟɞɧɹɹ ɦɧɨɝɨɥɟɬɧɹɹ 

ɞɥɹ ɞɚɧɧɨɝɨ ɫɟɡɨɧɚ (ɫɟɡɨɧɨɜ, ɝɨɞɚ) ɜɟɥɢɱɢɧɚ ɨɛɳɟɣ ɛɢɨɦɚɫɫɵ ɤɨɪɦɨɜɵɯ 

ɩɥɚɧɤɬɨɧɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɝ/ɦ3; P/B – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɩɟɪɟɜɨɞɚ ɛɢɨɦɚɫɫɵ 

ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɜ ɩɪɨɞɭɤɰɢɸ ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ; А – ɨɛɴɟɦ ɜɨɞɵ ɜ 

ɡɨɧɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɝɢɛɟɥɶ ɤɨɪɦɨɜɵɯ ɩɥɚɧɤɬɨɧɧɵɯ 

ɨɪɝɚɧɢɡɦɨɜ, ɦ3; Ʉȿ – ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɢɳɢ ɧɚ ɪɨɫɬ 

(ɞɨɥɹ ɩɨɬɪɟɛɥɟɧɧɨɣ ɩɢɳɢ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɨɪɝɚɧɢɡɦɨɦ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɚɫɫɵ 

ɫɜɨɟɝɨ ɬɟɥɚ); Ʉ3 – ɫɪɟɞɧɢɣ ɞɥɹ ɞɚɧɧɨɣ ɷɤɨɫɢɫɬɟɦɵ (ɪɚɣɨɧɚ) ɢ ɫɟɡɨɧɚ (ɝɨɞɚ) 

ɤɨɷɮɮɢɰɢɟɧɬ (ɞɨɥɹ) ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɪɦɨɜɨɣ ɛɚɡɵ, %; Н – ɫɬɟɩɟɧɶ ɜɨɡɞɟɣɫɬɜɢɹ, 

ɢɥɢ ɞɨɥɹ ɤɨɥɢɱɟɫɬɜɚ ɝɢɛɧɭɳɢɯ ɨɪɝɚɧɢɡɦɨɜ ɨɬ ɨɛɳɟɝɨ ɢɯ ɤɨɥɢɱɟɫɬɜɚ, ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɨɬɧɨɲɟɧɢɟ ɜɟɥɢɱɢɧɵ ɬɟɪɹɟɦɨɣ ɛɢɨɦɚɫɫɵ ɤ ɜɟɥɢɱɢɧɟ ɢɫɯɨɞɧɨɣ 

ɛɢɨɦɚɫɫɵ, ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ; 10-3 – ɩɨɤɚɡɚɬɟɥɶ ɩɟɪɟɜɨɞɚ ɝɪɚɦɦɨɜ ɜ ɤɢɥɨɝɪɚɦɦɵ. 

Ɍɚɛɥɢɰɚ 5.2 - Ɋɚɫɱɟɬ ɩɨɬɟɪɶ ɡɨɨɩɥɚɧɤɬɨɧɚ ɜ ɩɟɪɢɨɞ ɜɨɞɨɡɚɛɨɪɚ  

Ɇɟɫɹɰ ȼ 1+Ɋ/ȼ W Ʉȿ Ʉ3/100 d 10-3 N, ɤɝ 

ɂɸɧɶ 0,55 41 350000 1/15 40/100 1 0,001 2,104 

Ɋɚɫɱɟɬ ɭɳɟɪɛɚ ɜɨɞɧɵɦ ɛɢɨɪɟɫɭɪɫɚɦ ɨɬ ɩɨɬɟɪɶ ɩɪɨɞɭɤɰɢɢ ɢ ɝɢɛɟɥɢ ɮɢɬɨ-

ɩɥɚɧɤɬɨɧɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɪɶ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ ɨɬ ɝɢɛɟɥɢ ɮɢɬɨɩɥɚɧɤɬɨɧɚ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɫɪɟɞɧɢɯ ɫɭɬɨɱɧɵɯ ɨɛɴɟɦɨɜ ɜɨɞɨɡɚɛɨɪɚ (Аɫɭɬ.), ɫɭɬɨɱ-

ɧɨɝɨ P/B-ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɟɡɨɧɚ (ɢɥɢ ɫɟɡɨɧɨɜ) ɩɨ ɮɨɪ-

ɦɭɥɟ: 

N = B × (1+P/Bɫɭɬ.) ×Аɫɭɬ. × Эɫɭɬ.. × Ʉȿ × Ʉ3/100 × Н × 10–3,             (5.11) 

ɝɞɟ N – ɩɨɬɟɪɢ (ɪɚɡɦɟɪ ɜɪɟɞɚ) ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ, ɤɝ; B – ɫɪɟɞɧɹɹ ɡɚ 

ɩɟɪɢɨɞ ɜɨɡɞɟɣɫɬɜɢɹ (ɦɟɫɹɰɵ, ɫɟɡɨɧɵ) ɜɟɥɢɱɢɧɚ ɨɛɳɟɣ ɛɢɨɦɚɫɫɵ ɤɨɪɦɨɜɵɯ 

ɩɥɚɧɤɬɨɧɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɝ/ɦ3;Ɋ/ȼɫɭɬ – ɫɪɟɞɧɢɣ ɫɭɬɨɱɧɵɣ ɩɪɨɞɭɤɰɢɨɧɧɵɣ   

ɩɟɪɟɜɨɞɚ ɛɢɨɦɚɫɫɵ ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɜ ɢɯ ɩɪɨɞɭɤɰɢɸ (ɞɥɹ ɞɚɧɧɨɝɨ ɫɟɡɨɧɚ 

ɢɥɢ ɫɟɡɨɧɨɜ); Wɫɭɬ – ɫɪɟɞɧɢɣ ɫɭɬɨɱɧɵɣ ɨɛɴɟɦ ɡɚɛɨɪɚ ɜɨɞɵ, ɦ3; tcɭɬ – 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɛɨɪɚ ɜɨɞɵ, ɫɭɬɤɢ;KE – ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɢɳɢ ɧɚ ɪɨɫɬ (ɞɥɹ ɩɢɳɟɜɨɣ ɰɟɩɢ "ɮɢɬɨɩɥɚɧɤɬɨɧ - ɪɵɛɵ" ɥɢɛɨ 
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ɨɛɴɟɞɢɧɟɧɧɵɣ ɞɥɹ ɩɢɳɟɜɨɣ ɰɟɩɢ "ɮɢɬɨɩɥɚɧɤɬɨɧ - ɡɨɨɩɥɚɧɤɬɨɧ - ɪɵɛɵ"); Ʉ3 – 

ɫɪɟɞɧɹɹ ɞɥɹ ɞɚɧɧɨɣ ɷɤɨɫɢɫɬɟɦɵ (ɪɚɣɨɧɚ) ɢ ɫɟɡɨɧɚ ɞɨɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɪɦɨɜɨɣ 

ɛɚɡɵ (ɞɥɹ ɩɢɳɟɜɨɣ ɰɟɩɢ "ɮɢɬɨɩɥɚɧɤɬɨɧ - ɪɵɛɵ" ɥɢɛɨ ɨɛɴɟɞɢɧɟɧɧɚɹ ɞɥɹ 

ɩɢɳɟɜɨɣ ɰɟɩɢ "ɮɢɬɨɩɥɚɧɤɬɨɧ - ɡɨɨɩɥɚɧɤɬɨɧ - ɪɵɛɵ"), %;d – ɫɬɟɩɟɧɶ ɜɨɡɞ 

ɟɣɫɬɜɢɹ, ɢɥɢ ɞɨɥɹ ɤɨɥɢɱɟɫɬɜɚ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɢɨɦɚɫɫɵ) ɝɢɛɧɭɳɢɯ 

ɨɪɝɚɧɢɡɦɨɜ ɨɬ ɨɛɳɟɝɨ ɢɯ ɤɨɥɢɱɟɫɬɜɚ, ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ; 10-3 – ɩɨɤɚɡɚɬɟɥɶ 

ɩɟɪɟɜɨɞɚ ɝɪɚɦɦɨɜ ɜ ɤɢɥɨɝɪɚɦɦɵ. 

Ɂɧɚɱɟɧɢɟ Ɋ/ȼɫɭɬ.: Ɋ/ȼɫɭɬ. = 180 / 30 = 6.  

ɋɨɝɥɚɫɧɨ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ ɦɚɬɟɪɢɚɥɚɦ Ⱥɡɨɜɨ-ɑɟɪɧɨɦɨɪɫɤɨɝɨ ɮɢɥɢɚɥɚ 

ɎȽȻɇɍ «ȼɇɂɊɈ» («ȺɡɇɂɂɊɏ»), ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɪɦɨɜɨɣ 

ɛɚɡɵ ɛɟɥɵɦ ɬɨɥɫɬɨɥɨɛɢɤɨɦ ɩɪɢ ɡɚɪɵɛɥɟɧɢɢ ɜɨɞɨёɦɨɜ ɧɟ ɩɪɟɜɵɲɚɟɬ 17 %, ɦɢ-

ɧɢɦɚɥɶɧɨɟ ɠɟ ɫɨɫɬɚɜɥɹɟɬ 5 % Дɐɭɧɢɤɨɜɚ, 2006Ж. Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɤɨɪɦɨɜɨɣ ɛɚɡɵ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɪɵɛɚɦɢ (Ʉ3) ɫɨɫɬɚɜɥɹɟɬ 10 %.  

Ɍɚɛɥɢɰɚ 5.3 - Ɋɚɫɱɟɬ ɩɨɬɟɪɶ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɜ ɩɟɪɢɨɞ ɜɨɞɨɡɚɛɨɪɚ  

Ɇɟɫɹɰ ȼ 1+Ɋ/ȼɫɭɬ. WМɭɬ tМɭɬ Ʉȿ Ʉ3/100 d 10-3 N, ɤɝ 

ɂɸɧɶ 0,9 1+6 11666 30 1/20 10/100 1 0,001 11,024 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɨɬ ɩɨɬɟɪɶ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɢ ɡɨɨɩɥɚɧɤɬɨɧɚ ɫɭɦɦɢɪɭɸɬɫɹ. 

Ɍɚɛɥɢɰɚ 5.4 - ȿɠɟɝɨɞɧɵɟ ɩɨɬɟɪɢ ɩɟɥɚɝɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɪɦɨɜɨɣ ɛɚɡɵ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɜɨɞɨɡɚɛɨɪɚ 

Ɇɟɫɹɰ 
ɉɨɬɟɪɢ  

ɮɢɬɨɩɥɚɧɤɬɨɧɚ, ɤɝ 

ɉɨɬɟɪɢ  
ɡɨɨɩɥɚɧɤɬɨɧɚ, ɤɝ 

ɉɨɬɟɪɢ  
ɤɨɪɦɨɜɨɣ ɛɚɡɵ, ɤɝ 

ɂɸɧɶ 11,02 2,104 13,128 

Ɉɩɪɟɞɟɥɟɧɢɟ ɝɨɞɨɜɵɯ ɩɨɬɟɪɶ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ (ɦɨɥɨɞɢ ɪɵɛ) ɨɬ ɢɯ ɝɢ-

ɛɟɥɢ ɩɪɢ ɡɚɛɨɪɟ ɜɨɞɵ ɢɡ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɨɢɡ-

ɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,                  (5.12) 

ɝɞɟ N - ɩɨɬɟɪɢ (ɪɚɡɦɟɪ ɜɪɟɞɚ) ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ, ɤɝ ɢɥɢ ɬ;  - ɫɪɟɞɧɹɹ ɡɚ 

ɩɟɪɢɨɞ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɞɚɧɧɨɣ ɫɬɚɞɢɢ ɢɥɢ ɜɟɫɨɜɨɣ ɤɚɬɟɝɨɪɢɢ (ɱɢɫɥɟɧɧɨɫɬɶ) ɪɵɛ 

    -3

ɩɦ Ш 1N = n W 100-K /100 K /100 p 10      

ɩɦn
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ɜ ɡɨɧɟ ɜɨɞɨɡɚɛɨɪɚ, ɷɤɡ./ɦ3; W - ɨɛɴɟɦ ɜɨɞɵ, ɡɚɛɢɪɚɟɦɨɣ ɜɨɞɨɡɚɛɨɪɨɦ ɡɚ ɪɚɫɱɟɬ-

ɧɵɣ ɩɟɪɢɨɞ, ɦ3;  - ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

(ɊɁɋ) ɧɚ ɜɨɞɨɡɚɛɨɪɧɨɦ ɫɨɨɪɭɠɟɧɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 

ɪɵɛ, ɝɢɛɟɥɶ ɤɨɬɨɪɵɯ ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɊɁɋ, ɤ ɱɢɫɥɭ ɪɵɛ, ɤɨɬɨɪɵɟ ɩɨɝɢɛɥɢ ɛɵ ɜ 

ɜɨɞɨɡɚɛɨɪɧɨɦ ɫɨɨɪɭɠɟɧɢɢ ɛɟɡ ɨɛɨɪɭɞɨɜɚɧɢɹ ɟɝɨ ɊɁɋ, %;  - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨ-

ɩɨɥɧɟɧɢɹ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ (ɩɪɨɦɵɫɥɨɜɵɣ ɜɨɡɜɪɚɬ), %; Щ - ɫɪɟɞɧɹɹ ɦɚɫɫɚ 

ɪɵɛ ɩɪɨɦɵɫɥɨɜɵɯ ɪɚɡɦɟɪɨɜ, ɝ, ɤɝ;  - ɜɟɥɢɱɢɧɚ ɩɨɜɵɲɚɸɳɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ, 

ɭɱɢɬɵɜɚɸɳɟɝɨ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚɦɟɱɚɟɦɨɣ ɞɟɹɬɟɥɶɧɨ-

ɫɬɢ ɢ ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ (ɞɨ ɢɫɯɨɞɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ, ɛɢɨɦɚɫɫɵ) ɬɟɪɹɟɦɵɯ 

ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪ. ɋɢɧɸɯɚ, ɪɚɧɧɹɹ 

ɩɟɥɚɝɢɱɟɫɤɚɹ ɦɨɥɨɞɶ ɪɵɛ ɧɚ ɫɬɚɞɢɢ ɷɤɡɨɝɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɜ ɩɟɪɢɨɞ ɜɨɞɨɡɚɛɨɪɚ 

(ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɦɚɹ ɩɨ ɫɟɧɬɹɛɪɶ ɜɤɥɸɱɢɬɟɥɶɧɨ) ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɪɟɤɟ ɜ ɩɟ-

ɪɢɨɞ ɫ ɦɚɹ ɩɨ ɢɸɥɶ ɜɤɥɸɱɢɬɟɥɶɧɨ, ɜ ɬ. ɱ.: ɥɢɱɢɧɤɢ ɧɚ ɫɬɚɞɢɢ ɷɤɡɨɝɟɧɧɨɝɨ ɩɢɬɚ-

ɧɢɹ – ɜ ɦɚɟ – ɢɸɧɟ, ɦɨɥɨɞɶ ɦɚɫɫɨɣ 0,2–1,5 ɝ – ɜ ɦɚɟ – ɢɸɥɟ. Ʉɨɷɮɮɢɰɢɟɧɬ Ө 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ө = Ɍ + ɄȻ(t=i),                                                     (5.13) 

ɝɞɟ Ɍ – ɩɨɤɚɡɚɬɟɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ 

ɧɟɜɨɡɦɨɠɧɨ ɢɥɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ ɢ ɢɯ ɤɨɪ-

ɦɨɜɨɣ ɛɚɡɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɪɭɲɟɧɢɹ ɭɫɥɨɜɢɣ ɨɛɢɬɚɧɢɹ ɢ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞ-

ɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ.  

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ Ɍ = 1,0; ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ (Т ɥɟɬ) ɫ ɦɨɦɟɧɬɚ 

ɩɪɟɤɪɚɳɟɧɢɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɞɥɹ ɪɵɛ – ɫɪɟɞɧɢɣ ɜɨɡɪɚɫɬ ɞɨɫɬɢɠɟɧɢɹ 

ɢɦɢ ɩɪɨɦɵɫɥɨɜɵɯ ɪɚɡɦɟɪɨɜ: 

-ɞɥɹ ɭɤɥɟɢ – 2-3 ɝɨɞɚ (ɜ ɫɪɟɞɧɟɦ 2,5 ɝɨɞɚ), ɫɥɟɞɨɜɚɬɟɥɶɧɨ Ʉt=i = 0,5i  = 0,5 

× 2,5 = 1,25; Ө = 1 + 1,25 = 2,25; 

- ɞɥɹ ɩɥɨɬɜɵ – 3-4 ɝɨɞɚ (ɜ ɫɪɟɞɧɟɦ 3,5 ɝɨɞɚ), ɫɥɟɞɨɜɚɬɟɥɶɧɨ Ʉt=i = 0,5i  = 

0,5 × 3,5 = 1,75; Ө = 1 + 1,75 = 2,75; 

oK

1K


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- ɞɥɹ ɫɚɡɚɧɚ – 3-5 ɥɟɬ ( ɜ ɫɪɟɞɧɟɦ 4 ɝɨɞɚ), ɫɥɟɞɨɜɚɬɟɥɶɧɨ Ʉt=i = 0,5i  = 0,5 × 

4,0 = 2,0; Ө = 1 + 2,0 = 3,0. 

- ɞɥɹ ɩɪɨɱɢɯ ɜɢɞɨɜ ɪɵɛ – 3,5 ɝɨɞɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ Ʉt=i = 0,5i  = 0,5 × 3,5 = 

1,75; Ө = 1 + 1,75 = 2,75. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɥɹ 2-ɯ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ: ɊɈɉ ɢ 

ɆɊɁɍ. 

Ɍɚɛɥɢɰɚ 5.5 - ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ – 70 %. (ɊɈɉ) 

ȼɢɞ ɪɵɛ 
nɩɦ,  

ɷɤɡ./ɦ3 
А, ɦ3 

100-Ʉɨ /  

100 
K1 ɪ, ɤɝ Ө 

ɉɨɬɟɪɢ  
ɪɵɛɨɩɪɨ- 

ɞɭɤɰɢɢ, ɤɝ 

ɢɸɥɶ (ɦɨɥɨɞɶ) 

ɍɤɥɟɹ 0,039 350000 0,3 0,03 0,15 2,25 41,46 

ɉɥɨɬɜɚ 0,007 350000 0,3 0,03 0,20 2,75 12,12 

ɋɚɡɚɧ 0,001 350000 0,3 0,02 1,5 3,0 9,45 

ɉɪɨɱɢɟ 0,032 350000 0,3 0,03 0,15 2,75 41,58 

ɂɬɨɝɨ 0,079 350000 0,3 – – – 104,64 

 

Ɍɚɛɥɢɰɚ 5.6 -ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ – 90 %. (ɆɊɁɍ) 

ȼɢɞ ɪɵɛ 
nɩɦ,  

ɷɤɡ./ɦ3 
А, ɦ3 

100-Ʉɨ /  

100 
K1 ɪ, ɤɝ Ө 

ɉɨɬɟɪɢ  
ɪɵɛɨɩɪɨ- 

ɞɭɤɰɢɢ, ɤɝ 

ɢɸɥɶ (ɦɨɥɨɞɶ) 

ɍɤɥɟɹ 0,039 350000 0,1 0,03 0,15 2,25 13,82 

ɉɥɨɬɜɚ 0,007 350000 0,1 0,03 0,20 2,75 4,04 

ɋɚɡɚɧ 0,001 350000 0,1 0,02 1,5 3,0 3,15 

ɉɪɨɱɢɟ 0,032 350000 0,1 0,03 0,15 2,75 13,86 

ɂɬɨɝɨ 0,079 350000 - – – – 34,87 

 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɆɊɁɍ ɡɚɳɢɬɵ ɦɨɥɨɞɢ ɪɵɛ ɢ ɥɢɱɢɧɨɤ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɊɈɉ 

ɫɨɫɬɚɜɥɹɟɬ 104,64 – 34,87 = 66,77 ɤɝ. 

ɉɪɢ ɪɚɫɱёɬɟ ɩɨɬɟɪɢ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ ɢ ɢɯ ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɜ ɪɟ-

ɡɭɥɶɬɚɬɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚɦɟɱɚɟɦɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɟɝɨ ɩɨɫɥɟɞɫɬɜɢɹ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɢɡ ɞɜɭɯ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬɨɜ. 
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Ɍɚɛɥɢɰɚ 5.7 - ɋɪɚɜɧɟɧɢɟ ɩɨɬɟɪɶ ɦɨɥɨɞɢ ɪɵɛ ɩɪɨɢɡɜɟɞɟɧɨ ɫ ɩɨɬɟɪɹɦɢ ɢɯ ɤɨɪɦɨ-

ɜɨɣ ɛɚɡɵ – ɮɢɬɨɩɥɚɧɤɬɨɧ, ɡɨɨɩɥɚɧɤɬɨɧ 

Ɇɟɫɹɰ 
ɉɨɬɟɪɢ ɤɨɪɦɨɜɨɣ 

ɛɚɡɵ, ɤɝ 

ɉɨɬɟɪɢ ɦɨɥɨɞɢ 

ɪɵɛ, ɤɝ 

ɉɨɬɟɪɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ 

ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱёɬɚɯ, ɤɝ 

ɂɸɧɶ 13,128 34,87 34,87 

 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɧɚɧɨɫɢɦɨɝɨ ɜɪɟɞɚ ɜɨɞɧɵɦ ɛɢɨɪɟɫɭɪɫɚɦ ɢ 

ɫɪɟɞɟ ɢɯ ɨɛɢɬɚɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɨɫɭɳɟɫɬɜɢɬɶ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɪɚɡɨɜɵɣ ɜɵɩɭɫɤ ɪɵɛɨɜɨɞɧɨɣ 

ɩɪɨɞɭɤɰɢɢ. ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɬɚɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɋɚɫɱёɬ ɤɨɥɢɱɟɫɬɜɚ ɥɢɱɢɧɨɤ ɢɥɢ ɦɨɥɨɞɢ ɪɵɛ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɜɨɫɫɬɚ-

ɧɨɜɥɟɧɢɹ ɧɚɪɭɲɚɟɦɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ ɩɨɫɪɟɞɫɬɜɨɦ ɢɯ ɢɫɤɭɫ-

ɫɬɜɟɧɧɨɝɨ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ, ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

Nɦ = N / (p × K1),                                               (5.14) 

 

ɝɞɟ NM– ɤɨɥɢɱɟɫɬɜɨ ɜɨɫɩɪɨɢɡɜɨɞɢɦɵɯ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ (ɥɢɱɢɧɨɤ, ɦɨɥɨɞɢ 

ɪɵɛ, ɞɪɭɝɢɯ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ), ɷɤɡ.; N – ɩɨɬɟɪɢ (ɪɚɡɦɟɪ ɜɪɟɞɚ) ɜɨɞɧɵɯ ɛɢɨ-

ɪɟɫɭɪɫɨɜ, ɤɝ ɢɥɢ ɬ; Щ – ɫɪɟɞɧɹɹ ɦɚɫɫɚ ɨɞɧɨɣ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɣ ɨɫɨɛɢ ɜɨɞɧɵɯ 

ɛɢɨɪɟɫɭɪɫɨɜ ɜ ɩɪɨɦɵɫɥɨɜɨɦ ɜɨɡɜɪɚɬɟ, ɤɝ; Ʉ1– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɩɨɥɧɟɧɢɹ ɩɪɨ-

ɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ (ɩɪɨɦɵɫɥɨɜɵɣ ɜɨɡɜɪɚɬ), %. 

Ʉɨɦɩɟɧɫɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɩɨɬɟɪɶ ɜɨɞɧɵɯ ɛɢɨɪɟ-

ɫɭɪɫɨɜ ɜɨɞɨɬɨɤɨɜ Ⱥɡɨɜɨ-ɑɟɪɧɨɦɨɪɫɤɨɝɨ ɛɚɫɫɟɣɧɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ ɩɭ-

ɬёɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɜɵɩɭɫɤɚ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɦɨɥɨɞɢ ɪɵɛ: 

– ɪɭɫɫɤɢɣ ɨɫёɬɪ ɫɪɟɞɧɟɣ ɧɚɜɟɫɤɨɣ ɧɟ ɦɟɧɟɟ 2,5 ɝ;  

– ɫɟɜɪɸɝɚ ɫɪɟɞɧɟɣ ɧɚɜɟɫɤɨɣ ɧɟ ɦɟɧɟɟ 1,5 ɝ; 

– ɛɟɥɵɣ ɚɦɭɪ ɫɪɟɞɧɟɣ ɧɚɜɟɫɤɨɣ ɧɟ ɦɟɧɟɟ 25,0 ɝ. 

Ɋɚɫɱёɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɨɥɨɞɢ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɭɫɬɚ-

ɧɨɜɥɟɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɦɵɫɥɨɜɨɝɨ ɜɨɡɜɪɚɬɚ ɨɬ ɦɨɥɨɞɢ ɪɭɫɫɤɨɝɨ ɨɫɟɬɪɚ 

ɧɚɜɟɫɤɨɣ 2,5–3,0 ɝ, ɪɚɜɧɨɝɨ 0,6 %, ɢ ɫɪɟɞɧɟɣ ɦɚɫɫɵ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ – 15 ɤɝ.  
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Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɟɠɟɝɨɞɧɨɝɨ ɩɪɨɦɵɫɥɨɜɨɝɨ ɜɨɡɜɪɚɬɚ ɜ ɨɛɴёɦɟ 34,87 ɤɝ 

ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɜɵɩɭɫɤ: 

(34,87 / 15 ɤɝ) × (100 / 0,6) = 387 ɲɬ. ɫɟɝɨɥɟɬɨɤ ɪɭɫɫɤɨɝɨ ɨɫɟɬɪɚ ɫɪɟɞɧɟɣ 

ɧɚɜɟɫɤɨɣ ɧɟ ɦɟɧɟɟ 2,5 ɝ. 

Ɋɚɫɱёɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɨɥɨɞɢ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɷɮ-

ɮɢɰɢɟɧɬɚ ɩɪɨɦɵɫɥɨɜɨɝɨ ɜɨɡɜɪɚɬɚ ɨɬ ɦɨɥɨɞɢ ɫɟɜɪɸɝɢ ɧɚɜɟɫɤɨɣ 1,5 ɝ, ɪɚɜɧɨɝɨ 0,5 

%, ɢ ɫɪɟɞɧɟɣ ɦɚɫɫɵ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ – 9,5 ɤɝ.  Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɟɠɟɝɨɞɧɨɝɨ ɩɪɨ-

ɦɵɫɥɨɜɨɝɨ ɜɨɡɜɪɚɬɚ ɜ ɨɛɴёɦɟ 538,709 ɤɝ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ ɜ ɤɚɱɟɫɬɜɟ 

ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɜɵɩɭɫɤ: 

(34,87 ɤɝ / 9,5 ɤɝ) × (100 / 0,5) = 611 ɲɬ. ɫɟɝɨɥɟɬɨɤ ɫɟɜɪɸɝɢ ɫɪɟɞɧɟɣ ɧɚɜɟɫɤɨɣ 

ɧɟ ɦɟɧɟɟ 1,5 ɝ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɟɠɟɝɨɞɧɨɝɨ ɩɪɨɦɵɫɥɨɜɨɝɨ ɜɨɡɜɪɚɬɚ ɜ ɨɛɴёɦɟ 34,87 ɤɝ 

ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɜɵɩɭɫɤ: 

(34,87 ɤɝ / 5,5 ɤɝ) × (100 / 2,5) = 1056 ɲɬ. ɫɟɝɨɥɟɬɨɤ ɛɟɥɨɝɨ ɚɦɭɪɚ ɫɪɟɞɧɟɣ 

ɧɚɜɟɫɤɨɣ ɧɟ ɦɟɧɟɟ 25 ɝ. 

Ɂɚɬɪɚɬɵ ɧɚ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɭ ɪɭɫɫɤɨɝɨ 

ɨɫɟɬɪɚ ɩɪɢ ɰɟɧɟ ɦɨɥɨɞɢ ɫɪɟɞɧɟɣ ɧɚɜɟɫɤɨɣ 2,5–3,0 ɝ – 27,80 ɪɭɛ./ɲɬ. ɫɨɫɬɚɜɹɬ:  

27,80 ɪɭɛ./ɲɬ. × 387ɷɤɡ. = 10758,6ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɭ ɫɟɜɪɸɝɢ 

ɩɪɢ ɰɟɧɟ ɦɨɥɨɞɢ ɧɚɜɟɫɤɨɣ ɧɟ ɦɟɧɟɟ 1,5 ɝ – 16,00 ɪɭɛ./ɲɬ. ɫɨɫɬɚɜɹɬ:  

         16,00 ɪɭɛ./ɲɬ. × 611 ɷɤɡ. = 9776 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɭ ɦɨɥɨɞɢ 

ɛɟɥɨɝɨ ɚɦɭɪɚ ɩɪɢ ɰɟɧɟ ɫɟɝɨɥɟɬɤɢ ɧɚɜɟɫɤɨɣ 25,0 ɝ – 3,0 ɪɭɛ./ɲɬ. ɫɨɫɬɚɜɹɬ:  

3,0 ɪɭɛ./ɲɬ. × 3918 ɷɤɡ. = 3168 ɪɭɛ.  

ɗɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɆɊɁɍ ɫɨɫɬɚɜɢɬ 10758,6 + 9776 + 3168 

= 23702,6 ɪɭɛ. ɡɚ ɢɸɧɶ ɦɟɫɹɰ ɡɚ 2022 ɝ. 

 Ƚɨɞɨɜɨɣ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɆɊɁɍ ɛɭɞɟɬ: 

284431,2 ɪɭɛ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

1. ȼɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɜɨɞɨɪɟɫɭɪɫɧɵɯ ɷɤɨɫɢɫɬɟɦ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨ-

ɪɨɜ ɫ ɪɵɛɨɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ: 

- ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɧɬɟɧɫɢɜɧɵɣ ɫɤɚɬ ɝɢɞɪɨɛɢɨɧɬɨɜ ɧɚ ɦɚɥɵɯ ɜɨɞɨɬɨɤɚɯ 

ɩɪɨɢɫɯɨɞɢɬ ɜ ɦɚɟ-ɢɸɧɟ ɦɟɫɹɰɚɯ; 

- ɷɤɫɩɥɭɚɬɚɰɢɹ ɜɨɞɨɡɚɛɨɪɨɜ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ ɫɯɟɦɚɦ ɩɢɬɚɧɢɹ ɪɵɛɨɡɚ-

ɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɜɵɲɚɸɬ ɪɚɫɯɨɞɵ ɝɨɥɨɜɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɞɨ 8-12 %, 

ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɦɨɳɧɨɫɬɢ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 

ɢɡɞɟɪɠɟɤ ɢ ɧɟɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ; 

 - ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣ-

ɫɬɜɚ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɬɨɪɵɯ ɧɟ ɩɪɟɜɵɲɚɟɬ 70 %; 

- ɜ ɦɟɠɟɧɶ ɝɨɥɨɜɧɵɦɢ ɧɚɫɨɫɧɵɦɢ ɫɬɚɧɰɢɹɦɢ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɫɬɨɣɱɢ-

ɜɚɹ ɩɨɞɚɱɚ ɪɚɫɯɨɞɚ ɧɚ ɨɪɨɲɟɧɢɟ, ɩɨɷɬɨɦɭ ɞɧɨ ɚɜɚɧɤɚɦɟɪ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɟɤɬɢ-

ɪɨɜɚɬɶ ɧɚ 0,5-1,0 ɦ ɧɢɠɟ ɞɧɚ ɪɟɤɢ, ɩɪɟɞɭɫɦɨɬɪɟɜ ɨɱɢɫɬɤɭ ɚɜɚɧɤɚɦɟɪ ɨɬ ɧɚɧɨɫɨɜ. 

2. Ɋɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɦɚɥɨɦ ɜɨɞɨɬɨɤɟ ɫ ɨɬɞɟɥɶ-

ɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɟɣ ɞɥɹ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɚɹ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ Ƚɇɋ ɞɨ 10 % ɢ ɷɤɨɧɨɦɢɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɞɨ 7 %.  

3. Ɋɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɨɦ ɜɨɞɨɡɚɛɨɪɟ: 

- ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɡɚɳɢɬɵ ɝɢɞɪɨɛɢɨɧɬɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɷɤɪɚɧɨɦ, 

ɝɞɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚɯɨɞɢɬɫɹ ɢɡ ɭɪɚɜɧɟɧɢɹ ɤɨɥɢ-

ɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɢ ɭɪɚɜɧɟɧɢɣ ɝɢɞɪɚɜɥɢɤɢ;  

- ɦɨɛɢɥɶɧɨɟ ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ ɩɢɬɚɧɢɟɦ ɨɬ ɨɬɞɟɥɶɧɨɣ ɧɚɫɨɫɧɨɣ 

ɫɬɚɧɰɢɢ ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɨɣ ɜɨɞɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɪɚɰɢɨɧɚɥɶɧɨɟ ɜɨɞɨ-

ɩɨɥɶɡɨɜɚɧɢɟ ɧɚ ɦɚɥɨɦ ɜɨɞɨɬɨɤɟ.  

4. ɍɫɬɚɧɨɜɥɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ:  
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- ɤɨɦɩɨɧɨɜɤɚ ɩɨɬɨɤɨɮɨɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɲɚɯɦɚɬɧɨɣ 

ɫɯɟɦɟ; ɭɝɨɥ ɤɨɧɭɫɚ 1220; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɚɫɚɞɤɨɦ ɢ ɤɨɧɭɫɨɦ 0,03 ɦ; ɞɢɚɦɟɬɪ 

ɤɨɧɢɱɟɫɤɢ ɫɯɨɞɹɳɟɣɫɹ ɧɚɫɚɞɤɢ 5 ɦɦ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɥɢɧɧɨɣ 5;  

- ɞɚɜɥɟɧɢɟ ɜ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɟ ɞɨɥɠɧɨ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 0,25-0,3 

Ɇɉɚ, ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɨɬɨɤɨɨɛɪɚɡɨɜɚɬɟɥɹ 700.  

5. ɍɫɬɚɧɨɜɥɟɧɚ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɧɚɬɭɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɦɨɛɢɥɶɧɨɝɨ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɦɟɥɢɨɪɚɬɢɜ-

ɧɨɦ ɜɨɞɨɡɚɛɨɪɟ ɈɈɈ «ɋɨɸɡ - Ⱥɝɪɨ» ɇɨɜɨɤɭɛɚɧɫɤɨɦ ɤɚɧɚɥɟ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 

ɜ ɢɸɧɟ ɦɟɫɹɰɟ 23702,6 ɪɭɛ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɳɢɬɵ ɝɢɞɪɨɛɢɨɧɬɨɜ ɨɬ ɩɨɩɚɞɚɧɢɹ 

ɜ ɦɟɥɢɨɪɚɬɢɜɧɵɣ ɜɨɞɨɡɚɛɨɪ ɫɨɫɬɚɜɢɥɚ 90 %. 
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Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɭ 

 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ 

ɦɚɥɵɯ ɜɨɞɨɬɨɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɞɪɹɬɶ ɦɨɛɢɥɶɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, 

ɪɚɛɨɬɚɸɳɢɟ ɨɬ ɨɬɞɟɥɶɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɫɧɢɠɟɧɢɟ ɩɨɬɪɟɛ-

ɥɟɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. ȼ ɫɨɫɬɚɜɟ ɆɊɁɍ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨ-

ɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ ɜɨɞɵ, ɷɬɨ ɨɛɟɫɩɟɱɢɬ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɵ 

ɦɟɥɢɨɪɚɬɢɜɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. 

 

ɉɟɪɫɩɟɤɬɢɜɵ ɞɚɥɶɧɟɣɲɟɣ ɪɚɡɪɚɛɨɬɤɢ ɬɟɦɵ 

 

ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ 

ɯɨɞɟ ɩɪɨɜɟɞёɧɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɜɨɞɨɡɚɛɨɪɚɯ ɦɚ-

ɥɵɯ ɜɨɞɨɬɨɤɨɜ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɜɨɞɨɪɟɫɭɪɫ-

ɧɵɯ ɫɢɫɬɟɦ ɧɚ ɜɨɞɨɡɚɛɨɪɚɯ ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 
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ɭɫɬɪɨɣɫɬɜ ɢ ɡɚɞɚɱɢ ɩɪɟɞɫɬɨɹɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ / Ⱥ.Ƚ. Ⱥɜɟɪɤɢɟɜ, Ʌ.Ɇ. ɇɭɫɟɧɛɚɭɦ 
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Ʉɪɚɬɤɚɹ ɦɨɪɮɨ-ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɢɞɨɜ ɪɵɛ 

            ɩɪɟɞɝɨɪɧɵɯ ɦɚɥɵɯ ɪɟɤ ɛɚɫɫɟɣɧɚ ɪ. Ʉɭɛɚɧɶ  

 

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɛɚɫɫɟɣɧɟ ɪ. Ʉɭɛɚɧɶ ɢ ɭɱɚɫɬɤɚɯ ɜɨɞɨɪɟɫɭɪɫɧɨɣ ɷɤɨɫɢ-

ɫɬɟɦɵ, ɝɞɟ ɧɚɯɨɞɹɬɫɹ ɦɟɥɢɨɪɚɬɢɜɧɵɟ ɜɨɞɨɡɚɛɨɪɵ ɧɚ ɪ. ɋɢɧɸɯɚ ɢ ɇɨɜɨɤɭɛɚɧɫɤɨɦ 

ɤɚɧɚɥɟ ɨɛɢɬɚɸɬ 8 ɜɢɞɨɜ ɪɵɛ. ɋɨɫɬɚɜ ɢɯɬɢɨɮɚɭɧɵ ɪɟɤɢ ɧɚ ɭɱɚɫɬɤɟ ɜɨɞɨɡɚɛɨɪɚ: - 

ɫɟɦɟɣɫɬɜɨ ɤɚɪɩɨɜɵɟ (CвЩЫТЧТНКО): ɫɚɡɚɧ - Cyprinus carpio, ɤɚɜɤɚɡɫɤɢɣ ɝɨɥɚɜɥɶ - 

Leuciscus cephalus orientalis, ɩɥɨɬɜɚ ɨɛɵɤɧɨɜɟɧɧɚɹ - Rutilus rutilus, ɭɤɥɟɹ - 

Alburnus alburnus, ɫɟɜɟɪɨɤɚɜɤɚɡɫɤɢɣ ɩɟɫɤɚɪɶ - Romanogobio pentatrichus, ɤɭɛɚɧ-

ɫɤɢɣ ɭɫɚɱ - Barbus tauricus kubanicus, ɪɭɫɫɤɚɹ ɛɵɫɬɪɹɧɤɚ Alburnoides bipunctatus 

rossicus, - ɫɟɦɟɣɫɬɜɨ ɨɤɭɧёɜɵɟ (PОЫМТНКО): ɪɟɱɧɨɣ ɨɤɭɧɶ - Perca fluviatilis. 

ɉɨ ɫɪɨɤɚɦ ɧɟɪɟɫɬɚ ɜɫɟ ɜɢɞɵ ɪɵɛ, ɨɛɢɬɚɸɳɢɯ ɧɚ ɚɧɚɥɢɡɢɪɭɟɦɨɦ ɭɱɚɫɬɤɟ, 

ɜɯɨɞɹɬ ɜ ɝɪɭɩɩɭ ɜɟɫɟɧɧɟ-ɥɟɬɧɟɧɟɪɟɫɬɭɸɳɢɯ. Ɉɧɢ ɨɬɤɥɚɞɵɜɚɸɬ ɢɤɪɭ ɜ ɦɚɟ –

ɢɸɧɟ. ɇɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɜ ɪɟɤɟ ɨɛɢɬɚɸɬ ɪɵɛɵ ɞɜɭɯ ɨɬɪɹɞɨɜ ɢ ɞɜɭɯ 

ɫɟɦɟɣɫɬɜ. Ɉɫɧɨɜɭ ɢɯɬɢɨɮɚɭɧɵ ɫɨɫɬɚɜɥɹɸɬ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɫɟɦɟɣɫɬɜɚ ɤɚɪɩɨɜɵɟ 

(Cyprinidae) - 7 ɜɢɞɨɜ (87,5 % ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɜɢɞɨɜ). ȿɳё ɨɞɧɨ ɫɟɦɟɣɫɬɜɨ - 

ɨɤɭɧёɜɵɟ (Percidae), ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɞɧɢɦ ɜɢɞɨɦ - ɪɟɱɧɵɦ ɨɤɭɧёɦ.  

ɋɟɦɟɣɫɬɜɨ ɤɚɪɩɨɜɵɟ – cyprinidae. ɋɚɡɚɧ, ɤɚɪɩ - Cyprinus caprio. ɐɟɧɧɚɹ 

ɧɟɩɪɢɯɨɬɥɢɜɚɹ ɛɵɫɬɪɨɪɚɫɬɭɳɚɹ ɪɵɛɚ. ɇɟɪɟɫɬɢɬɫɹ ɜɟɫɧɨɣ ɜ ɩɪɢɛɪɟɠɧɨɣ ɡɨɧɟ. 96-

1810 ɬɵɫ. ɢɤɪɢɧɨɤ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɢɤɪɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɨɞɵ, 3 - 8 ɞɧɟɣ. Ⱦɥɢɧɚ ɥɢɱɢɧɤɢ ɩɪɢ ɜɵɤɥɟɜɟ 4,2-4,4 ɦɦ. ɉɨ ɞɨɫɬɢɠɟɧɢɸ 12-15 

ɦɦ ɧɚɱɢɧɚɟɬɫɹ ɢɯ ɪɚɫɫɟɥɟɧɢɟ ɢ ɪɚɫɲɢɪɟɧɢɟ ɚɪɟɚɥɚ.  

Кɚɜɤɚɡɫɤɢɣ ɝɨɥɚɜɥɶ - Leuciscus cephalus orient a lis. ɍ ɝɨɥɚɜɥɹ ɜɟɪɟɬɟɧɨɨɛ-

ɪɚɡɧɨɟ, ɩɨɱɬɢ ɤɪɭɝɥɨɟ ɜ ɫɟɱɟɧɢɟ ɬɟɪɥɨ ɫ ɲɢɪɨɤɨɣ ɬɨɥɫɬɨɣ ɝɨɥɨɜɨɣ ɢ ɲɢɪɨɤɢɦ 

ɪɬɨɦ. Ⱦɥɢɧɚ ɬɟɥɚ ɞɨ 45 ɫɦ, ɦɚɫɫɚ - ɞɨ 4 ɤɝ. ȼɟɞёɬ ɫɬɚɣɧɵɣ ɨɛɪɚɡ ɠɢɡɧɢ. ɇɟɪɟɫɬ ɫ 

ɚɩɪɟɥɹ ɩɨ ɢɸɧɶ, ɢɤɪɚ ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɨɛɵɱɧɨ ɧɚ ɤɚɦɟɧɢɫɬɵɯ ɦɟɫɬɚɯ. ɉɥɨɞɨɜɢ-

ɬɨɫɬɶ ɨɬ 100 ɞɨ 200 ɬɵɫ. ɢɤɪɢɧɨɤ. ȼɪɟɦɹ ɢɯ ɪɚɡɜɢɬɢɹ - ɨɤɨɥɨ ɧɟɞɟɥɢ. 

Ʉɭɛɚɧɫɤɢɣ ɭɫɚɱ - Barbus tauricus kubanicum. ɇɟɪɟɫɬ ɭɫɚɱɚ ɩɪɨɯɨɞɢɬ ɫ ɦɚɹ 
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ɩɨ ɢɸɥɶ ɧɚ ɤɚɦɟɧɢɫɬɵɯ ɢ ɝɚɥɟɱɧɵɯ ɩɟɪɟɤɚɬɚɯ. ɉɨɥɨɜɨɡɪɟɥɨɫɬɶ ɧɚɫɬɭɩɚɟɬ ɧɚ 

ɜɬɨɪɨɦ ɝɨɞɭ ɠɢɡɧɢ. ɂɤɪɚ ɤɥɟɣɤɚɹ, ɩɥɨɞɨɜɢɬɨɫɬɶ - 10,0-20,0 ɬɵɫ. ɲɬɭɤ. 

Ɋɭɫɫɤɚɹ ɛɵɫɬɪɹɧɤɚ - Alburnoides bipvnctatus rossicus. Ⱦɥɢɧɚ ɬɟɥɚ 8-10 ɫɦ. 

ɉɥɨɞɨɜɢɬɨɫɬɶ 715-1350 ɢɤɪɢɧɨɤ. ɇɟɪɟɫɬ ɩɨɪɰɢɨɧɧɵɣ ɜ ɦɚɟ-ɢɸɧɟ  

ɋɟɜɟɪɨɤɚɜɤɚɡɫɤɢɣ ɩɟɫɤɚɪɶ - Romanogobio pentatrichus. Ⱦɥɢɧɚ ɬɟɥɚ ɩɨɥɨ-

ɜɨɡɪɟɥɵɯ ɨɫɨɛɟɣ 66—137 ɦɦ, ɦɚɤɫɢɦɚɥɶɧɨ ɞɨ 150 ɦɦ. Ɇɟɱɟɬ ɢɤɪɭ ɜ ɤɨɧɰɟ ɦɚɹ. 

ɇɟɪɟɫɬ ɩɨɪɰɢɨɧɧɵɣ. ɉɥɨɞɨɜɢɬɨɫɬɶ 1,0-3,0 ɬɵɫ. ɢɤɪɢɧɨɤ.  

ɉɥɨɬɜɚ - Rutilus rutilus. ɇɟɪɟɫɬ ɩɪɨɢɫɯɨɞɢɬ ɜ ɚɩɪɟɥɟ - ɦɚɟ ɜ ɬɟɱɟɧɢɟ 10-14 

ɞɧɟɣ. ɉɥɨɞɨɜɢɬɨɫɬɶ ɞɨ 100 ɬɵɫ. ɢɤɪɢɧɨɤ. Ʌɢɱɢɧɤɚ 6-6,5ɦɦ. 

ɍɤɥɟɹ – Alburnus alburnus. ɇɟɪɟɫɬ ɩɪɨɢɫɯɨɞɢɬ ɜ ɦɚɟ - ɢɸɧɟ ɩɪɢ ɬɟɦɩɟɪɚ-

ɬɭɪɟ ɜɨɞɵ ɧɟ ɧɢɠɟ 15-16 °ɋ. ɂɤɪɢɧɤɢ ɤɥɟɣɤɢɟ, ɠɟɥɬɨɜɚɬɵɟ, ɜ ɞɢɚɦɟɬɪɟ 1,5-1,9 

ɦɦ. Ɍɨɥɶɤɨ ɱɬɨ ɜɵɥɭɩɢɜɲɚɹɫɹ ɥɢɱɢɧɤɚ ɢɦɟɟɬ ɜ ɞɥɢɧɭ 4,4 4,5 ɦɦ.  
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